
1                  0016550                        2 Electrical switch with
resilient contact arm This invention relates to an electrical switch.
This known switch is mechanically operated Many forms of electrical switch
are known,     and is not designed for manual operation, and and a common
form  comprises a housing            thus there is no provision for tactile
operation of carrying  a first, fixed contact and a second,    the switch.
movable contact in the form  of a resilient   5     According to this
invention a switch as set contact arm secured to the housing at one end,
out in the penultimate paragraph is charac- and an actuator member mounted
on the             terised in that the fixed contact and the resilient
housing and operable to urge the resilient        contact arm  and the
actuator member are contact arm from a first position out of engage-
carried by a housing, said one outer limb being ment. with the fixed
contact Into a second   10 shaped such that-- during movement of the
position In engagement with the fixed contact.    actuator member,
deflection of the two outer In  such  known  switches the  actuator
limbs of the resilient contact arm towards each member can be a
push-button, a slider member      other passes through a maximum  and then
or a rotary member, being mounted on the          decreases whereby an
over-centre action for the housing In dependence upon its particular   15
actuator member is achieved. manner of operation.
In the switch of this invention ease of opera- Whatever the manner of
operation of the         tion of the actuator member Is achieved in that
actuator member, it is desirable for the actuator  initially the whole
resilient contact arm  is member to be easily operable, and for there to
deflected by bending of the single inner limb be a high contact force
between the fixed and   20   thereof, this bending offering little
resistance to movable contacts In the closed condition of the   movement of
the actuator member, while a high switch.                    .
.      final contact force; is achieved by the sub- In U.S. Patent
Specification No. 4,081,632    sequent movement of the outer limbs of the
- there is described a switch as set out above in   resilient contact
member towards each other which, on operation of the switch, the resilient
25    while one limb Is in contact with the fixed contact arm is brought
into engagement inter-     contact, these advantages being obtained In a
mediate its ends, with a fixed part of the switch.  manner which enables
the switch to be of rela- whereby the effective resilient length of the
tively small size and which provides for tactile contact arm is reduced as
the contact arm.        operation. moves from  its first position to its
second   30   Electrical switches. according to this inven- position.
tion will now be described by way of example This known switch gives the
advantages of       with reference to the drawings, in which:- ease of
operation together with a high contact      Figure 1 is a diagrammatic
sectional view force as mentioned above, but has the dis-        through a
first switch in a first condition; advantage that In view of the form of
the   35      Figure2 is aview similarto Figure 1 butwith resilient contact
arm, this being a single limb   the first switch in a second condition;
cantilever member, and the need to provide a        Figure 3 Is a
diagrammatic sectional view fixed part In the switch for engagement by the
through the first switch at right angles to the resilient contact arm
intermediate its ends, the  views of Figures 1 and 2; switch cannot be made
of relatively small size.    40  Figure 4 is a view similar to Figure 1 but
In US-A-4097702 there is disclosed an           through a second switch;
electrical switch comprising a first, fixed contact  Figure 5 is a view
similar to Figure 2 but and a second, movable contact in the form of a
through the second switch; resilient contact arm secured at one end, and an
Figure 6 is a view similar to Figure 1  but actuator member operable to
urge the resilient   45   through's third switch; and contact arm from a
first position out of engage-    Figure 7 Is a view similar to Figure 1 but
ment with the fixed contact into a second         through a fourth switch.
position in engagement with the fixed contact,      The switch  shown In
Figures 1 to 3 the resilient contact arm extending from its      comprises
a housing 1 moulded from electri- secured end as a single inner limb and
then   50   cally insulating plastics material In the form of dividing into
two outer limbs one of which is.    an open rectanguloid box. The base 2 of
the engaged by the actuator member and the other      housing 1 carries a
first fixed metal contact 3 of which engages the fixed contact on opera-
having a contact head 4 located within the tion of the actuator member, the
arrangement      housing 1, and a pin portion 5 projecting from being such
that on operation of the actuator   55   the base 2 of the housing 1 for
receipt, for member, initially the whole resilient contact arm  example, in
a hole in a substrate such as a deflects by bending of the single Inner
limb until  printed circuit board (not shown). Also secured. said other
outer limb engages the fixed contact   to the base 2 is a second contact 6
stamped whereafter the two outer limbs of the resilient   and formed from
resilient sheet metal, and contact arm are deflected towards each other
6o   having a pin portion 7 projecting from the base 2 thereby to increase
the contact force between     similarly to and spaced from the pin portion
5 of 



said other outer limb and the fixed contact.      the fixed contact 3, and
having within the 2    3                  0016 550                     4
housing 1 a movable resilient contact arm. 8.    user a positive feel
indicating correct operation The contact arm 8 comprises a single inner L-
of the switch. The resistance to movement of shaped limb 9 extending from
the pin portion 7,  the actuator member 15 felt by a user increases which
inner limb 9 divides into two outer limbs:  as the head 16 passes along the
edge portion 10 and 1 1 joined by a cross limb 12 to give a U-   17 of the
upper outer limb 10 until the head 1 6 shape.
passes over the ridge 19 whereafter the force The housing 1 is closed by a
cover 13 having  decreases again as the head 16 passes along a slot 14
therein, and an actuator member 15 is  the edge portion 18 of the upper
outer limb 10. positioned in the slot 14 for movement from a      The
maximum contact force between the first position, shown in Figure 1, in
which a head   10   Iower outer. limb 11 and head 4 of the fixed 16 of the
actuator member 15 located within     contact 3, and the maximum deflection
of the the  housing 1 is positioned substantially over   outer limb 10  and
11 towards each other, the pin portion 7 of the second contact 6, and a
occurs as the head 16 of the actuator member second position, shown in
Figure 2, In which the  15 passes over the ridge 19, after which the head
16 is positioned substantially over the.   15   outer limbs 10 and 11 relax
slightly. This action fixed, contact 3. The top, outer part of the
causes a slight beneficial sliding action between actuator member 15 is
shown broken away, but    the lower outer limb 11 and the head 4 of the can
be of any convenient form suitable for effec-   fixed contact 3. ting the
necessary sliding movement of the         A similar over-centre action is
felt as the actuator member 15 along the slot 14 between   20    actuator
member 15 is returned to the first posi the two positions described.
tion shown in Figure 1, the lower outer limb 1 As clearly shown in Figure
1, the upper (as   coming out of contact with the head 4 of the seen in the
drawings) outer limb 10 of the      fixed contact 3 during this movement.
contact arm 8 presents an outer edge which has  As shown in Figure 3, the
housing 1 and a first portion. 17 which slopes from the end of  25   cover
13 can be moulded together with a the inner arm 9 towards the cover 13, and
a      plurality of similar structures in strip form second portion 18
which extends parallel to the  whereby a  multiple switch can be produced.
cover 13 (and thus to the base 2), to the free   Preferably adjacent
housings and covers are end of the limb 10.
separated by a line of weakness 20 whereby a In the first condition of the
switch shown In   30    single or strip of any required number of Figure 1,
the head 16 of the actuator member     housings and covers can be broken
from a 15 is resting on the inner limb 9 of the contact  longer strip. arm
8, the lower outer limb 11 is out of contact   Referring now to Figures 4
and 5, the switch with the fixed contact head 4, and the resilient  here
shown is similar to that shown in Figures 1 contact arm 8 is unflexed.
35    to 3, and corresponding parts have the same As the actuator member 15
Is slid along the   reference numerals. slot 14 towards the second position
shown in       In the switch shown in Figures 1 and 2 the Figure 2, the
head 16 engages the first portion  area of contact between the fixed
contact 3 and 17 of the edge of the upper outer limb 10 of the  the
resilient contact arm 1 1 is' exposed to the contact arm 8, and initially
the whole contact  40   surrounding atmosphere, and while this may arm 8 Is
resiliently deflected by bending of the  normally be acceptable, there are
occasions inner limb 9 until the lower outer limb 11  comes  when it is
desirable for the contact area to be into engagement with the head 4 of the
fixed     protected from the surrounding atmosphere, the contact 3. (Figure
2 shows the Inner limb 9 in  switch then being a so-called gas-tight
switch.' this flexed  condition). Thereafter, further  45   Thus, In the
switch shown in Figures 4 and 5, movement of the head 16 along the edge
'the wall 21 of the housing 1 adjacent the fixed portion 17 causes the two
outer limbs 10 and     contact 3 is formed with a thickened portion 22 11
of the. contact arm  8 to be resiliently     through which the fixed
contact 3 extends, and deflected towards each other, thereby to
with a slot 23 which receives a body 24 of increase the contact force
between the lower    resilient electrically insulating material. The outer
limb 11 and the head 4 of the fixed        body 24 is received in the slot
23 on the surface contact 3.                                       of the
thickened portion 22 of the wall 21, and The head 16 then passes over the
ridge 19     envelopes both the contact head 4 of the fixed between the
edge portions 17 and 18 -of the      contact 3, and also the contact head
25 of the upper outer limb 10 and passes on  to the edge   55   lower outer
limb 11 of the contact arm 8. The portion 18 which, due to the bending of
the        body 24 can be pre-formed and mounted on the inner limb 9 is now
sloping away from the cover  housing 1 prior to mounting of the contacts 3 



13 in the direction away from the ridge 19, as   and 8 thereon, or the body
24 can be formed in shown in Figure 2, until the switch is in a      situ
on the housing 1 by, for example, Injection second condition as shown in
Figure 2 in which   60   of a room-temperature curing paste, or by a
electrical connection between the post portions  moulding operation, either
before or after the 5 and 7 of the contacts 3 and 8 is maintained.
contacts 3 and 8 are mounted thereon. Due to the above described manner of
opera-      On first operation of the switch from the tion of the switch,
an over-centre action is     condition of Figure 4 to that of Figure 5 the
achieved for the actuator member 15 giving a   65   contact head 25 of the
outer limb  11 is urged 3    5                  0016 550
6. through the material of the body 24, and the     contact arm (6)
extending from its secured end contact head 25 Is therefore preferably
sharp to  as a single inner limb (9) and then dividing into facilitate such
penetration. On return of the    two outer limbs (10, 11) one (10) of which
is switch to the condition of Figure 1 the material  engaged by the
actuator member (15) and the of the body 24 relaxes to fill the space
between   5   other (11) of which engages the fixed contact the contact
heads 4 and 25, thereby retaining    (3) on operation of the actuator
member (15). the sealing of the contact position at all times.  the
arrangement being such that on operation The switch shown in Figures 4 and
5 can be     of the actuator member (15), initially the whole part of a
multiple switch arrangement. as shown  resilient contact arm (9. 10, 11)
deflects by in Figure 3, formed from a plurality of such   to   bending of
the single inner limb (9) until said switches arranged in a row with their
housings   other outer limb (1 1) engages the fixed contact 1 integrally
formed, In which case the body 24  (3) whereafter the two outer limbs (10,
11) of of resilient electrically insulating material can be  the resilient
contact arm  (9, 10, 11) are a single body common to all of the switches of
deflected towards each  other thereby to the row.
15  increase the contact force between said other Referring now to Figure
6. the switch here    outer limb (11) and the fixed contact (3), shown Is
similar to that shown In Figures 1 and  characterised in that the fixed
contact (3) and 2, and corresponding parts have the same         the
resilient contact arm (9, 10, 1) and the reference numbers.
actuator member (15) are carried  by a The essential differences between
the switch   20   housing (1), said one outer limb (10) being of Figure 6
and that of Figures 1 and 2 are that  shaped such that during movement of
the in the switch of Figure 6 the housing 1 is of one-  actuator member
(15), deflection of the two piece construction. not having a separate lid
outer limbs (10. 11) of the resilient contact arm 113) as used In Figures 1
and 2, and that the    (9. 10, 11) towards each other passes through a
actuator member 15 in Figure 6 Is retained In  25   maximum and then
decreases whereby an over- the housing 1 by an extension of the single
inner  centre action for the actuator member (15) Is limb 9 of the
resilient contact 6. The fixed     achieved. contact 3 Is also mounted
differently in that It Is inserted from the side rather then from the
Revendication bottom of the housing. The housing 1 can thus   30 be moulded
In one piece, with all the necessary    Interrupteur  dlectrique
comprenant  un cores moving horizontally of the housing 1 as    premier
contact flxe (3) et un second contact seeninthedrawing.
mobile sous la forme d'une lame de contact The housing 1 is open to one
side (left-hand   6lastique 16) fixee A une extrdmit6, et un side in Figure
6) and the actuator member 15 Is  3i   eliment d'actionnement (15) pouvant
Stre introduced Into the housing from this side. The  manoeuvri pour
diplacer Ia lame de contact contact 6 is then mounted on the housing 1
dlastique (6) d'une premiere position 6loignie from the open side thereof,
the extension on the  du contact fixe (3) vera une seconds position single
inner limb 9 of the contact 8 engaging    appliqude contra le contact fixe
(3), la lame de behind the actuator member 15 which is thus  40   contact
6lastlque (6) s'6tendant a partir de son retained in the housing 1 thereby.
extrimit6 fixie sous Ia forms dune branche Referring now to Figure 7, the
switch here    intdrieure unique (9). puis so divisant en deux shown is
similar to that shown in Figure 6, but  branches  extirieures  (10, 11)
dont une includes a body 24 of resilient electrically     premiere  (10)
est engagde  par l'didment insulating material as shown In the switch of
45   d'actionnement (15) et la seconds (11) ports Figures 4 and 5. The
housing 1 is again of one-  contre le contact fixe (3) lors d'une monoeuvre
piece construction, with the actuator member     de 1'16ment d'actionnement
(15), I'agence- 15 being retained in place by the contact 6.     ment 6tant
tel qua, lots d'une manoeuvre de The switches of Figures 6 and 7 have the
EIlement d'actionnement (15), la totaliti de la advantage that they are
easy to manufacture  50   lame de contact ilastique (9, 10, 11) divie 



and assemble, and are thus relatively cheap,    initialement par flexion de
la branche intirioure while still retaining the advantages of the
unique (9) jusqu'A ce qua ladite seconds switches of Figures 1 and 2; or
Figures 3 and 4  branche extdrieure (11) ports contra to contact
respectively.                                    fixe (3). aprbs quo! les
deux branches extdr- 55   ieures (10. 11) de la lame de contact 6lastique
Claim                                            (9, 10, 11) sont divides
rune vers I'autre afin d'accro tre la force de contact entre ladite An
electrical switch comprising a first, fixed  seconde brmnche extirleure
111) et lIe contact contact (3) and a second, movable contact in     fixe
(3). caractdrisd en co que le contact fixe (3) the form of a resilient
contact arm (6) secured at  W0   et la lame de contact 6lastique (9, 10 I
11) et one end, and an actuator member (15) oper-       I'6lment
d'actionnement (15) sont portis par able to urge the resilient contact arm
(6) from a  un bottler (1). ladite premidre branche extir- first position
out of engagement with the fixed  ieure (10) 6tant configurde de manire
qua, contact (3) into a second position in engage-    pendant  un
mouvement  de  l'lment ment with the fixed contact (3), the resilient  65
d'actionnement (15). une deviation des deux 4    5                  0016
550                      6 through the material of the body 24, and the
contact arm (6) extending from its secured end contact head 25 is therefore
preferably sharp to  as a single inner limb (9) and then dividing into
facilitate such penetration. On return of the    two outer limbs (10, 11)
one (10) of which is switch to the condition of Figure 1 the material
engaged by the actuator member (15) and the of the body 24 relaxes to fill
the space between   5    other (I1) of which engages the fixed contact the
contact heads 4 and 25, thereby retaining    (3) on operation of the
actuator member (15), the sealing of the contact position at all times.
the arrangement being such that on operation The switch shown in Figures 4
and 5 can be     of the actuator member (15), Initially the whole part of a
multiple switch arrangement, as shown  resilient contact arm (9, 10, 11)
deflects by in Figure 3, formed from a plurality of such   10   bending of
the single inner limb (9) until said switches arranged in a row with their
housings   other outer limb ( 11) engages the fixed contact 1 integrally
formed, in which case the body 24   (3) whereafter the two outer limbs (10,
11) of of resilient electrically insulating material can be  the resilient
contact arm  (9, 10, 11) are a single body common to all of the switches of
deflected towards each other thereby to the row.
15  increase the contact force between.said other. Referring now to Figure
6. the switch here     buter limb (11) and the fixed contact (3), shown is
similar to that shown In Figures 1 and  characterised in that the fixed
contact (3) and 2. and corresponding parts have the same         the
resilient contact arm (9, 10, 11) and the reference numbers.
actuator member (15) are carried  by a The essential differences between
the switch   20   housing (1), said one outer limb (10) being of Figure 6
and that of Figures 1 and 2 are that  shaped such that during movement of
the in the switch of Figure 6 the housing 1 Is of one-  actuator member
(15), deflection of the two piece construction, not having a separate lid
outer limbs (10, 11) of the resilient contact arm (13) as used in Figures 1
and 2, and that the    (9. 10, 11) towards each other passes through a
actuator member 15 in Figure 6 is retained In  25   maximum and then
decreases whereby an over the housing 1 by an extension of the single inner
centre action for the actuator member ( 151 is limb 9 of the resilient
contact B. The fixed     achieved. contact 3 Is also mounted differently in
that It Is Inserted from the side rather than from the      Revendication
bottom of the housing. The housing 1 can thus   30 be moulded in one piece,
with all the necessary    Interrupteur  dlectrique  comprenant  un cores
moving horizontally of the housing 1 as    premier contact fixe (3) et un
second contact seen in the drawing.                           mobile sous
ia forme d'une lame de contact The housing 1 is open to one side (left-hand
6lastique (6) fix6e a une extrdmit6, at un side In Figure 6) and the
actuator member 15 Is  36   616ment d'actionnement (15) pouvant Gtre
Introduced into the housing from this side. The  manoeuvr6 pour d6placer Ia
lame de contact contact 6 is then mounted on the housing 1       6lastique
(6) d'une premlire position 6loign~e from the open side thereof, the
extension on the  du contact fixe (3) vers une seconds position single
inner limb 9 of the contact 8 engaging    appliqude contra Ie-contact fixe
13X, la lame de behind the actuator member 15 which is thus   4o   contact
6lastique (6) s `tendant A partir de son retained in the housing 1 thereby.
extrdmitA flxde sous Ia forms d'une branche Referring now to Figure 7, the
switch here     intdrieure unique (9), puis se divisant en deux shown is
similar to that shown in Figure 6, but  branches ext6rieures  (10, 11) dont
une 



includes a body 24 of resilient electrically     premiere (10) est engagle
par I'6lment insulating material as shown in the switch of  46
d'actlonnement (15) et la seconds (11) ports Figures 4 and 5. The housing 1
is again of one-  contre Is contact fixe (3) lore d'une monoeuvre piece
construction, with the actuator member     de 1116ment dactionnement (15),
I'agence- 15 being retained in place by the contact 6.     ment Atant tel
qua, lori d'une manoeuvre de The switches of Figures 6 and 7 have the
'l6elment d'actionnement (15), Is totallt6 de la advantage that they are
easy to manufacture    50 l ame de contact 6lastique (9, 10, 11) d6vie and
assemble, and are thus relatively cheap,     Initlalement par flexion de la
branche interleure while still retaining the advantages of the      unique
(9) jusqui ce quo ladits seconds switches of Figures 1 and 2; or Figures 3
and 4  branche exterieure (11) porte contra ls contact respectively.
fixe (3), aprbs quol les deux branches exter- 5u   isures (10, 11) de la
lame de contact 6lastique Claim                                   -
(9, 10, 1 1) sont devises l'une vers 1'autre afin d'accroftre la force de
contact entre ladite An electrical switch comprising a first, fixed
seconds branche extdrleure (11) et Is contact contact (3) and a second,
movable contact In     fixe (3), caracterisA en ce quo le contact fixe (3)
the form of a resilient contact arm (6) secured at  60   et Ia lame de
contact Wlastique (9, 10,  11) et one end, and an actuator member (15)
oper-       I'l6ment d'actionnement (15) sont portes par able to urge the
resilient contact arm (6) from a  un bottler (1), ladite premiere branche
exter- first position out of engagement with the fixed  ieure (10) 6tant
configurie de manibre qua, contact (3) into a second position In engage-
pendant  un   mouvement  de  l'element ment with the fixed contact (3), the
resilient  65   d'actionnement (15), une deviation des deux    7
0016 550                      8 branches ext6rieures (10, 11) de la lame de
Betfitigung des Betdtigungselementes (15) in contact 6lastique (9, 10, 11),
Iune vers I autre,  Eingriff tritt, wobel die Anordnung so getroffen passe
par un maximum, puis diminue afin          ist, dall bel  aetitigung des
Betatigungsele- qu'une -action de genouillfre soit obtenue pour.  mentes
(15) zunachst sich der gesamte elasti- l1element d'actionnament (15).
5    ache Kontaktarm (9, 10, 1 1) dadurch verformt, daB der einzelne innere
Schenkel (9) solange Pstentanspruch
gebogen wird, bl der Aulere Schenkel ( 1) mit dam festehi Kontakt (3) in
Eingriff tritt, worauf Elektrischer Schalter, der einen ersten fasten  die
beiden Guleren Schenkel. (10, i1) des Kontakt (3) und einen zweiten,
beweglichen   io   alastischen Kontaktarmes (9, 10, 11) aufain- Kontakt in
Form aines elastischen Kontakt-       ander zu verbogen  warden, wodurch
die arnes (6) besitzt, der an dam einen Endo be-      Kontaktkraft zwischen
dam Auleren Schenkel festigt ist, sowie ein Beatltgungsolement (15),  (11)
und dem festen Kontakt (3) vergr Nert das betltigbar ist, um den
elastischen Kontakt-  wird, dadurch gakennzeichnst, del der feste- arm (6)
aus atner ersten Stellung, in der er slch   15    Kontakt (3) und der
elastische Kontaktarm (9, auler Eingriff mit dam festen Kontakt (3) be-
10, 11) und dos Betitigungialament (15) von findet, in sine zweite Stellung
zu bawegan, in    einem Gehause (1) getragen sind und daB der. der er mit
dam festen Kontakt (3) In Eingrifftritt.  alne Aulere Schenkel (10) so
geformt tst, dae. wobei sich der elastische Kontaktarm (6) von     wahrend
ainer Sewegung des BetAtigungsele- seinem  befeatigten Endo ausgehend als
eln-  20    mentes ( 15) die Verblegung der belden Suleren zalner innerer
Schenkel (9) erstreckt und sich    Schenkel (10, 11) des elastlichen
Kontakt- dann in zwei aulere Schenkel (10, 11) aufteilt,   armes (9, 10,
11) aufeinander zu ain Maximum von denen der alne (10) mit dam Betitigunga-
durchlauft und dann wieder abnimmt, wodurch element (15) in Elngriff steht
und der andere    aine Sprungwirkung fOr das Betdtigungaele- (11). mit dam
festen Kontakt (3). be! ainer  25    ment (1 5) erzielt wird. 35 40 45 .50
55 60 5 5    


