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) Snap acting switch snd method for oslibrating it.

.® An electrical snap acting switch is callbrated by deform-

EP 0 000 807 A1

ing an unsupported part of a terminal strip (3) which carries a -

fixed contact (12) after assembly of the switch device, to pre-

determine the operating point of the switch contacts.
Deformation of the fixed contact support strip (3) is facili-

tated by apertures {17, 18) in the strip on opposita sides of the

fixed contact (12). These apertures also serve to ventilate the .

make and break zone of the contacts to assist in ozone disper-
sal from this zone. '

. Croydon Printing Company Ltd.
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This invention concerns improvements in or relating
to electrical switch devices, with particular reference to
switch devices of the kind having a movable contact carried
by a snap spring element which is acted upon by an operating
element to cause snap movement of the movable contact
relative to a fixed .contact.

In such switch devices the snap operation of the
switch in a contact-opening or a contact-closing sense
occurs at specific points in the travel of the switch
operating element.

Normally the calibration of such a switch device,
that is, the determination of the points in the travel of
the switch operating element at which snap operation of
the switch occurs, would be carried out by adjusting the

normal rest position of the part of the snap spring element

 which is engaged by the switch operating element. The

present invention provides, in one aspect, a simple method

of calibrating such an electrical switch device. According
to this aspect the invention provides a method of calibrating
an electrical switch device having a support member carrying
a fixed contact and a movable contact carried by a snap
spring element which is acted upon by an operating element,
in which the support member of the fixed contact is aeformed
relative to movéble contact upon aésembly of the switch
device to predetermine the operating point of the switch
contacts upon displacement of the operating element in the

contact-opening direction.
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By deforming the support member of the fixed

contact the operating point of the switéh,specifically
the point in the travel of the switch operating element
at which the switch contacts open, can.be predetermined,
without changing or adjusting the position of any part
of the snap spring element. This in turn is an important
practical consideration, since it means that the switch
device can be assembled with the snap spring element in a
fixed predetermined position, calibration being effected
subsequent to assembly of the switch device by controlled
deformation of the fixed contact. |

The invention also comprehends a snap acting switch
device comprising a fixed contact carried by a support
member,'a movable contact carried by 2 snap spring element,
and an.dperating element acting upoﬁ the spring element,
the support member of the fixed contact being rigid but
deformable and having a predetermined deformation which
determines the operating point'of the switch contacts upon
displacement of the operating element in the contact-opening
direction.

Since the switch device is calibrated by deformation

of the fixed contact support member it is not neéessary to

make provision for the adjustment of the snap spring element

jitself, and this, as well as simplifying the assembly of the

" gwitch device, also ensures that the position of the point

of engagement with the snap spring element of the switch ~

operating element is always the same relative to.the supporting
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structurs of the snew zZoi o T oo o Tris oy turn iumoax
impertant consideraticn wiz-¢ ¥ en p buLrivg elepent ic
arranged *¢ initiaits cwmeroiicr oF an auxzliory gwitoh
since the point cf ocperarign of +rie ~witer can vthen oo
predetermined ir the =zcecembled switch devics.

Thus ir. a preferreé embodiment of the ‘rvendicen tne
snap spring elepant of *he swifceh devics nan aa o
tongue which is engagesbls with the gpersting 2iemeay ani
which is supported ~entilzaver fashiorw -4 wl: -r Loo
predetermined stztle jo:f-.cor relativ=c *: *tre meovalle cuntsog,
a part of the opersting tongue being cniagr abic with an
operating lever arz of an auxiliary swi'ch 2t 2 predatermines
point in the trawvel of +he operating **ﬂ”f"

To predetcrmire xhe coperating peini ¢f thf awciliary
switch the latter may be provided with an operating srn
having a heel of predetermined dimensinr.s which is engaseat]
by the operating tongue of the snap spring element: by
shaping or cutting this heel to ar apprepriate depth it is
possible to predetermine the opereting psint - the guril
switch, w1tho;t changing the operating poinis of the snagp
spring element itself =nd the main switch contacts sssociated
therewith.

The reguired dzfermetility of th: fixzd contact
support member may be zchicved by proviaing sepertures in
the support member zlosc +- and on srvocite sides of the
fixed contact carrizd. Thasz aperturss
the support member to give it the Cesive? deforpebility,

are preferabiy so dismomad ita* {hew soslnt o vooiiloding
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the space in the immediate vicinity of the fixed and mévable
contacts. Such ventilation has the effect of sweeping ozone
away from the vicinity of the switch contacts and thereby
minimising the likelihood of aréing between thevcontacts.

5 Contact ventiilation apertures wmay alternatively, or

in addition, be provided in the snap spring element
carrying the movable contact; in the immediate vicinity
of the movable contact: such apértures may be positioned
so as to enhance the torsional or flexural resilience of

10 the snap spring element in the vicinity of the movable
contact carried thereby so as to give rise to a sliding
or rocking movement of the movable contact relative to the
fixed céntaet priof to separation of the contécts, thereby
achieving a "wiping" action, which ié desirable in switch

15 contacts for the avoidance of contact welds.

In another aspect the present inventiqn accordingly
provides a snap acting switch device comprising a snap
spring element carrying a movable contact which upon
operation of the switch device is movable relative to a

20 fixed contact carried by a support member, the support
and/or the snap spring element being provided with apertures
* in the vicinity of the respective contact carried thereby
,for the purpose of promoting the access of air to the contact
"make and break zone'in the immediate vicinity of the contacts.,
25 The invention will be further described, by way of

example, with reference to the accompanying purely
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diagrammatic drawings, in which:

Figuré 1 is a plan view of a switch device
according to one embodiment of the invention, and

Figure 2 is a cross-section of the switch device
taken on the line II-II of Figure 1.

The elé;trical switch device illustrated in the
drawings has a moulded plastics base 1 in which electricailly
conductive metal strips 2, 3, are supported, the strips
2,3, being parallel to each other and extending along
opposite sides of the base 1, each strip 2, 3, being
anchored to the base 1 ét two positions spaced apart
along its length by upsetting and staking .portions of the
respective strip iﬁ appropriately positioned apertures-
moulded in the base 1. Each strip 2, 3, has an outwardly
projecting terminal portion 4, 5, respectively.

The switch device has a snap acting switch blade
6 comprising a snap spring element projecting cantilever
fashion from a tab 7 which is secured by rivets 8 to the
terminal strip 2. The switch blade 6 has two projecting
cantilever arms 9, 10, which at their ends remote from
the anchoring tab 7 are drawn together and interconnected
by a rectangular contact element 11 which constitutes a
movable contact of the switch deviqe. The contact element
11 is located beneath the terminal strip 3 in the plan view
of Figure 1 and is therefore shown in ghost outline in
Figure 1, the contact element 11 cooperating with a fixed

contact 12 (Pigure 2) carried on the underside of the
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terminal strip 2.

The drawing together of the two éantilever arms 9,
10, of the switéh blade 6 prestresses.the entire blade
with a dish-deformation, predisposing the blade for snap
movement between configurationsvof opposite dish deformatién.
such snap movement of the blade is effected by means of a
switch opépating element 13, part of which is shown
diagrammatically in Figure 2, which acts upon a raised
protuberance 14 formed on a centrél tongue 15 of the switch
pblade, the tongue 15 being formed integrally with the blade
and lying symmetrically between the two cantilever arms 9, 10.

In the illustrated embodiment the switch contacts |
are normally open (Figure 2) the spacing betweeﬂ the movable
contact 11 and the fixed contact 12 ip the open condition
being predetermined by a setting screw 16 engaged in a
threaded aperture in the base 1. Closure of the switch
contéctsis effected by displacement of the switch operating
element 13 in the direction indicated by the arrow in Figure 2
to bend the central tongue 15 towards the base 1. At a
predetermined point in the movement of the switch operating
element 13 the deformed blade 6 reaches a point of instability,
at which point the blade .undergoes a snap movement towards
an opposite dished configuration, iﬁ which the two cantilever
arms 9, 10 bend in the opposite direction to the central
tbngue 15, éway from the base'1, bringing the movable contact
12 into engagement with the fixed contact 11. '

The switch blade 6 in the illustrated embodiment
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gtressing of the switch vliade is such 28 to retu

the blade to its original c~onfiguratisn. Consequently,

5 in this position the central tengue 15 exerts an elastic
rzturn forte on the operating element 13, so that upon
release of the latter the operating elemert 13 is moved in
the §pposite direction of the arrow in Figurz 2, causing
the switch blade 6 to revert to its original stable

10 configuration with a further snep movement, thereby
causing rapid openihg ¢ the switch canfacts.
The point at which the conteacts open upon relsase
of the switch operating element 13 is predetermined by
the position of the fixed contact 12. In. sccordance with
15 the present invention calibration of the -switch device,
that is, tﬁe predetermination of the position~of the swiich
, opérating eiement 13 in its return movement at which .-
the sﬁitch contacts 11, 12 open, is effected after
assembly of the componznts of the switch device by
20 deformation of the terminal strip 3 carrying the fixed
contact 11. Such deformation is made possitle by the
fact that the terminal strip 3 has an unsupported portien,
spaced from thz base 1, between its two points of anchorage
to the base 1,  Furthermore, such deformation is facilitated
25 by providing the unsupported portion of the terminal strip
3 with aperturss 17, 18, punched or drilled in the strip 3

prior to its assembly with the base 1 on opposite sides of -
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the'fixed contact 12, the apertures 17, 18, bsing located
on the longitudinal centre line of the siriv 3.

Upon assembly of the switch device the terminal strip
2 with.the.switch blade 6 riveted thereto is first placed
in pésition on the base 1, and the second terminal strip
3.carrying the fixed contact 12 is then placed in position
so that the fixed contact 12 lies over the movable contact
11 carried by the switch blade 6. After securing the
two terminal strips 2, 3, in position on the base 1 thé
unsupported regiqn of the terminal étrip 3 carrying the
fiked contact 12 is deformed towards the base 1 by a suitable
caiibrating tool until the desired switch overating point
is reached.

The apertures 17, 18, in the terminal strip 3, as
well as facilitating the deformation of the fixed contact
support constituted by the terminal.strip 3, also ach
as ventilation holes promoting the flow of air between the
contacts.il and 12, and thereby removing ozone which woul@
otherwise accunulate in the region of the fwo contacts 11,
12, 'and which could promcte the establishment of an arc
between the contacts when the switch opens. By ventilating

the space in the immediate vicinity of the contacts 11, 12,

the apertures 17, 18, in effect allow the air around the

~contacts to be changed after each make and break of the

contacts. The apertures 17, 18, during the movement of the . -

contact 11 away from the fixed contact 12, create a blowing

effect which promotes a flow of fresh air and helps to extinguish
the arc which may form between the contacts when opening

the switch under electrical load conditions.

i
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Since the cantilever-mounted switch blade 6 is
supported in a fixed.position relative to the base 1
the rest position of the central operating tongue 15
is also predetermined relative to the base 1. This is an

important advantage as regardsthe calibration of an

euxiliary switch, one form of which is illustrated in

Figures 1 and 2. The auxiliary switch in-thé

illﬁstrated emboaiment has a fixed contact 19 carried by

a support member 20 fixed to the base 1 and fofmed with'ap
outwardly projecting terminal portion Zi. The contact 19
coopefates with a movable éontact 22 carried at one end of

a transberse arm of a T-shaped switch blade 23 which is '’
supported cantilever fashion from the base i by‘a fleiible
support arm 24 constituting the stem or tfﬁnk of ?he Tfshaped
blade 23. The other end of the lateral arm or .cross piece

of the T-shaped blade 23 is bent at right angles to the said

arm to form an upstanding heel 25 which cooperates with a Tlat erd

portion 26 of the central operating tongue 15 of the main

switch blade 6.

An auxiliary switch setting screw 27 screwed into
the base 1 engages the cross arm of the T—shaped.auxiliary
switch blade 23 between the operating heel 25 and the.
contact 22, providing a fulcrum for the auxiliary switch
blede. _

In the embodiment iliustrated in the drawings the

movable contact 22 of the auxiliary switch blade is arraipcd
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Lruzzih The ftivee vostac: 19 1z octhe plan view of Figure 1.

With this a:rangemznt, she sux:iiary switch contacts 19,

22 are norma.iy oren and are clossd upon pivotal movement .
¢f the auxil.ary owisch plads aboat the fulcrum screw 27,
such pivotal movemeni be;ng caused by engagement of the
flat e.d pors bien 26 ¢f the z=znvral tongue 25 of the main
switch blizde S with the upsvaniing heel 25 of the auxiliary
switch klale, zs a resuitv of an excursion of the switch
operating element 13 in the direction indicated by the
arrow in Figurs 2 beyond ths ncermal excursion which closes
the main sw.3ci contacts 11, 12,  In a temperature sensing
or thermestetic switch unir svch an excursion of the switch
operating element 13 would result from the sensing of an
excessivelry niglh vempersture, for éxample, the temperature
in a frrezer ér refrigerator ir the'event of compressor
notor failvre. For such ear épplication the closure of

the auriliary switeh certacts 16, 22 could be utilised to

1

oparate & LEmp Yo signal tre nolcr failure.

The operating point of the auxiliary switch contacts,

that Is, tre plint in the wieuvrsion of the switch operating

Tosel, can b predetermined by cutting or shaping the

o

cperaring neel 25 of he auxilizry switch blade to an

approarigte depth, thereby ensrling the adjustable fulcrum

o~

arforced by ti3 serew 27 tc ‘be repleced by a fixed fulcrum if

CEsired.
Althoups the illusirstedl version of the aux; iery

X - 3 ~ e T - -
oy 3 S S oy s A S
BWITSH T R iy 8

- R o

-
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elternctively be srrznged so thezt iis contacis vere novmaily

closed, by simply inserting sn alternstive fixed contact

-'support 20 in which the fixed contact 19 is normzlly

‘positioned below the moveble contect 22 of the suxiliary
_switch blede, rather than sbove the contsct 22 s in the
embodiment of Figure 1. Alternsiively, iwo diiferent

types of suxilisry switch blede 23 msy be employed in

- conjunction with & single fixed contact 19 according to

ﬁhether.the auxiliary switch contacts are to be normally
-open-or ndrmally'closed: in this case, 'the suxilisry
switch biadé.23 would have & craznked end cerxrying the’
HMVab}e-coﬁtact 22, this crenked end l&ing beneath the

fixed contect 19, &s in the embodiment illustrated in Figure

1, for a normally open suxilisry switch, &nd ebove the fixed

. contsct 19 for normelly closed suxiliary contascts.

o

The resilient stem portion 24 of the T-shazped suxiliary
'switch Blade 23 serves the following pufposes: (a) it acis &5 5
return spring maintaining the auxilisry switch contacts 19, 22
:nogmally open or closed, sccording to requirements; (b) it ects
88 a.torsion spring biessing the moving contact 22. In edditiorn,
:resilient cross~piece of the T-shaped blade 23 permits, by virtue
its flexibility énd the loestion of the fulerum 27, overtrevel of
tongue 15 once the suxilisry contacts 19, 22 are closed. Current
supplied.tb the movable contact 22 of the auxilisry switch blade
through the stem portion Zﬁ which is in .electricel contact with

terminal strip 2 through s metal spacer element 28 (Figure 2).

BAD ORIGINAL @
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1. A method of calibrating an eleétrical_switch device
having a support member carrying a fixed contact'and a -
movable contact carried by a snap spring element whichris
acted upon by an operating element, charéctgrised.in that
the support member.(B) of the fixed contact (12) is deformed
relative to the movable contact upon assembly of the switch
device to predetermine the operating'point of the switch
contacts upon displacément of the operating element in the

contact opening direction.

2. A snap acting'switch device compfising a fixed'cpntact
(12) carried by a support member (3)! a movable contact (11)
carried by a snap spring element (6); and an operating
element (13) acting upon the spring element, characterised
in that the support member (3) of the fixed contact (12)

is rigid but deformable and has a prede#ermined deformation
which determines the operating point of the switch contacts
upon displacement of the operating element in'the‘contact-

opening direction.

3. A switch device as claimed in Claim 2, in which.the
support member of the fixed contact (12) comprises a

. terminal strip (3) mounted upon a base (1), the terminal

3

strip (3) being anchored to the base at +two spaced apart
positions between which the said strip is unsupported, and the |
said fixed contact (12) being carried by the said unsupported

5, part of the terminal strip.
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4, A switch device as claimed in Claim 2 or Claim 3, in
which the snap spring element has an operating tongue (15)
which is engageable by the operating element (13) and which
is supported cantilever fashion and which has a predetermined
stable position relative to the movable contact (11), a

part (26) of the operating tongue being engageable with an
operating lever arm (23) of an auxiliary switch (19, 20)

at a predetermined point in the travel of the operating ion.g::.

5. A switch device as claimed in Claim 4, in which the
part (26) of the operating tongue which is engageable with
the auxiliary switch operating arm (23) is located at the

free end of said tongue.

6.. A switch device as claimed in Claim 3, Claim 4.or Clain
5, in which the operating lever arm (23)Aof the auxiliary
switch has a heel (25) of predetermined dimensions which
is engageable by the operating tongue of the snap spring

element.

7. A switch device as claimed in any one of Claims 2 to €&,
in which the support member (3) of the fixed contact (12)

is provided with apertures (17, 18) close to and on

opposite sides of the fixed conta&t (12) said apertures beins
so disposed that they assist in ventilating the space in the

immediate vicinity of the fixed and movable contacts (11, 12}.
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8. A switch device as claimed in any one of Claims 2 to 7, in
which contact ventilation apertures are provided in the
snap spring element in the vicinity of the movable contact

carried thereby.

¢. & switch device as claimsd in Claim 8, in which the
ventilation apertures are positioned so as to enhance the
torsional or flexural resilience of the snap spring element

in tke vicinity of the movable centact carried thereby so

-as to give rise to a sliding or rocking movement of the movable

contact relative to the fixed contact prior to separation

of the contacts.

10 & snag acting switch device compfising a snap spring
element carrying a movable contact which upon operation of
the switch device is movable relative to a fixed contaét
carried by & support member, the support and/or the snap
spring element beingvprovided with apertures in the vicinity
of the respective contact carried thereby for the purpose

of proxoiing the access of air to the contact make and break

zone in the immediate vicinity of the contacts.

s ews aeee e oo ~
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