EP 1 560 239 A1

Europdisches Patentamt
European Patent Office

Office européen des brevets

(12)

(43) Date of publication:
03.08.2005 Bulletin 2005/31

(21) Application number: 04425059.5

(22) Date of filing: 02.02.2004

(11) EP 1 560 239 A1

EUROPEAN PATENT APPLICATION

(51) Intcl.”. HO1H 23/06

(84) Designated Contracting States:
AT BEBG CHCY CZDE DKEE ES FIFR GB GR
HU IE IT LI LU MC NL PT RO SE SI SK TR
Designated Extension States:
AL LT LV MK

(71) Applicant: Signal Lux MDS S.r.l.
20122 Milano (IT)

(72) Inventor: Bozzetti, Ello Tito
20152 Milano (IT)

(74) Representative: Tansini, Elio Fabrizio
c/o Bugnion S.p.A.
Viale Lancetti, 19
20158 Milano (IT)

(54) Hermetically-sealed electric switch

(57) It is disclosed a hermetically sealed electric
switch comprising a holding box-shaped body (2), at
least one operating key (4) housed at an opening (3) of
the box-shaped body (2), at least one seal (9) disposed
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at an edge (2b) of the opening (3) of the box-shaped
body (2) and externally surrounding a strip (4a) of the
side surface (4b) of the operating key (4) and engage-
ment means (11) between the seal (9) and the box-
shaped body (2).
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Description

[0001] The presentinvention relates to a hermetically
sealed electric switch.

[0002] It is known that generally an electric switch
comprises a holding box-shaped body having an open-
ing at which an operating key or button is housed that
can be of the depression or toggle type, for example.
[0003] The operating key is operatively connected
with at least one movable contact carrier disposed in-
ternally of said box-shaped body and capable of shifting
between two working positions corresponding to break-
ing or opening and completing or closing of the switch
itself.

[0004] The movable contact carrier is usually of the
type oscillating about a fulcrum and the electric-contact
points with which it is provided can be alternately moved
close to or away from other fixed contact points present
on electric terminals partly projecting from the box-
shaped body and suitable for connection with an electric
circuit.

[0005] To promote passage of the movable contact
carrier between the working positions at which it can al-
ternately remain depending on how the operating key
has been pressed and prevent said contact carrier from
stopping at an intermediate position, the presence of
grease within the box-shaped body of the switch is gen-
erally provided for the purpose of reducing friction in the
oscillatory motion of the movable contact carrier to a
minimum degree.

[0006] In the electric switches of the above mentioned
type there is often the technical problem of avoiding pol-
luting particles such as those consisting of dust, sand,
earth, sawdust or powders from other materials, being
introduced through the gap or clearance defined be-
tween the edge of said opening of the box-shaped body
and a strip of the side surface of the operating key. In
fact, if pollution of the grease contained within the box-
shaped body is caused by foreign particles, very serious
drawbacks may occur.

[0007] A first drawback consists in the lubricating
grease properties being modified so that the movable
contact carrier capability of freely oscillating between
the provided working positions is impaired: practically,
said movable contact carrier can stop in a completely
unforeseeable manner at an intermediate position caus-
ing formation of voltaic arcs or flashings between the
contact points of said contact carrier and the fixed con-
tact points of the electric terminals.

[0008] The above described situation is very danger-
ous because if for example the particles mixed with
grease are of a combustible material it may happen that
a flame is produced and therefore the whole switch may
suddenly burn without any warning signal, since initially
the apparatus with which the switch is connected ap-
pears to be switched off as both contact points of the
oscillating contact carrier disposed at an intermediate
position are spaced apart from the fixed contacts.
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[0009] In addition, if the polluting particles are not of
a material capable of burning, they may in any case give
rise, together with the grease, to solid clots depositing
on the contacts and preventing the provided contact ap-
proaching, thereby hindering normal operation of the
switch.

[0010] Inorderto solve the mentioned technical draw-
back, in the known art an outer protection is provided
for the operating key and the region around the opening
edge of the box-shaped body of the switch which con-
sists of a cover that is externally made up of a frame of
rigid material and internally of a transparent sheet of
flexible plastic material covering the operating key.
[0011] The known art briefly described above howev-
er has many limits and drawbacks.

[0012] Infact, first of all, the transparent sheet of flex-
ible plastic material of the protecting cover associated
with the switch can be easily damaged and is liable to
deteriorate until breakage as a result of use, above all
when the operating key is not manually pressed, as in
the case of electrically-operated toy-vehicles for exam-
ple, but is operated by the pressure exerted by lever el-
ements moved by appropriate kinematic mechanisms.
[0013] In addition, the protecting cover added to the
electric switch makes the switch more bulky and causes
a more difficult operation of the operating key, for exam-
ple in the previously mentioned case of electrically op-
erated toy-vehicles in which the operating key is provid-
ed to be pressed by mechanical elements.

[0014] Finally, the known artinvolves an important in-
crease in the manufacturing costs of the electric switch-
es because an additional expensive production process
is required for co-moulding the frame and the transpar-
ent sheet that together form the protecting cover.
[0015] Under this situation, the technical task under-
lying the present invention is to devise a hermetically
sealed electric switch capable of substantially obviating
the mentioned drawbacks.

[0016] Within the scope of this technical task, it is an
important aim of the invention to devise a hermetically
sealed electric switch that, in addition to being reliable
and safe in operation, is adapted to be also actuated
without risks of wear and deterioration, by mechanical
elements exerting direct pressure on the operating key
associated therewith.

[0017] Anotherimportant aim of the invention is to de-
vise a hermetically sealed electric switch having very re-
duced additional production costs as compared with
normal switches that are unable to inhibit internal pen-
etration of particles of foreign materials.

[0018] A further aim of the invention is to devise an
electric switch in which the particular feature of being
hermetically sealed does not give rise to important mod-
ifications in the outer bulkiness.

[0019] The technical task mentioned and the aims
specified are substantially achieved by a hermetically
sealed electric switch that is characterised in that it com-
prises one or more of the technical solutions hereinafter
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claimed.

[0020] The description of some preferred but not ex-
clusive embodiments of an electric switch in accordance
with the invention is now reproduced hereinafter by way
of nonlimiting example, with the aid of the accompany-
ing drawings, in which:

- Fig. 1is a perspective view in section of a first em-
bodiment of the electric switch in accordance with
the invention;

- Fig. 2 shows the switch in Fig. 1 with a frame for
locking of the seal provided therein, that is separat-
ed from the box-shaped body; and

- Fig. 3is a second embodiment of an electric switch
in accordance with the invention.

[0021] Withreference to the drawings, the hermetical-
ly sealed electric switch in accordance with the invention
is generally identified by reference numeral 1.

[0022] It comprises a box-shaped holding body 2 hav-
ing an opening 3 at which an operating key 4 preferably
of the toggle type is housed.

[0023] The operating key 4 drives a movable contact
carrier 5 disposed internally of the box-shaped body 2
and oscillating round a fulcrum 6 in a manner adapted
to carry out selective shifting between two working po-
sitions corresponding to opening or closing of the switch
itself in which practically electric contact points 5a as-
sociated with the movable contact carrier 5 itself are
spaced apart from or disposed close to fixed contact
points 7 in turn in engagement with electric terminals 8.
Said electric terminals 8 partly project from a bottom wall
2a of the box-shaped body 2 and are adapted for con-
nection with an electric circuit.

[0024] In an original manner, the switch 1 comprises
a seal 9 disposed at an edge 2b of the opening 3 of the
box-shaped body 2 and externally surrounding a strip
4a of the side surface 4b of the operating key 4, so as
to hermetically close the gap 10 between said edge 2b
of opening 3 and the side surface 4b of the operating
key 4.

[0025] Advantageously, seal 9 has a contact face 9a
the shape of which substantially matches that of the strip
4a of the side surface 4b of the operating key 4 and is
made of yieldable material, rubbery material for exam-
ple, capable of perfectly adhering to said side surface
4b sliding against the seal during the working steps of
the operating key 4.

[0026] Also provided is engagement means 11 capa-
ble of keeping the seal 9 steadily and irremovably joined
to the box-shaped body 2. This engagement means 11
can be differently embodied.

[0027] In a first embodiment it merely consists of ad-
hesive material 12a, a layer of glue or a bilaterally-ad-
hesive film adapted to fasten an attachment portion 9b
of the seal 9 to the edge 2b of the opening 3 of the box-
shaped body 2.

[0028] In a second embodiment the engagement
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means 11 between the seal 9 and the box-shaped body
2 is mechanical retaining means 12b.

[0029] Inathird embodiment, the engagement means
11 between the seal 9 and the box-shaped body 2 com-
prises both the adhesive material 12a and the mechan-
ical retaining means 12b.

[0030] By way of example, the mechanical retaining
means 12b shown in the accompanying figures com-
prises a seat 2c formed close to the edge 2b of the box-
shaped body 2 and adapted to house the attachment
portion 9b of seal 9. In this case the adhesive material
12a is interposed between said seal and the seat 2c.
[0031] In particular, in the embodiment shown in Figs.
1 and 2, in addition to seat 2c, a frame-shaped element
13 is provided that can be snap-fitted through hooked
portions 13a (Fig. 2) on the box-shaped body 2 and is
adapted to lock the attachment portion 9b of seal 9
against the seat 2c itself.

[0032] Inthe embodiment shown in Fig. 3, the seat 2c
has a peripheral rib 2d adapted to be fitted into a corre-
sponding hollow 9c formed in the attachment portion 9b
of seal 9.

[0033] Practically, the engagement means 11 is sus-
ceptible of many modifications and variations, all direct-
ed to obtain a steady and safe union between seal 9 and
the box-shaped body 2.

[0034] For example, said box-shaped body and seal
may also be manufactured by co-moulding so as to con-
stitute a unitary body.

[0035] Theinvention achieves important advantages.
[0036] In fact, first of all, the seal in accordance with
the invention completely solves the technical problem
of inhibiting penetration of particles of any material into
the electric switch because it ensures a perfect and tight
closure of the gap of said switch.

[0037] In addition, the hermetically sealed switch in
accordance with the invention is very reliable in opera-
tion since there are no parts prone to unforeseeable de-
teriorations as in the known art in which, on the contrary,
protections made of yielding material are provided that
are superposed on the operating key portion designed
to be pressed by hand or by mechanical elements.
[0038] It will be finally recognised that the technical
solution made available by the invention is of cheap
manufacture and does not substantially modify the outer
bulkiness of the already known electric switches that are
not hermetically sealed.

Claims
1. A hermetically sealed electric switch comprising:

- abox-shaped holding body (2),

- electric terminals (8) projecting from said box-
shaped body (2) and suitable for connection
with an electric circuit,

- at least one operating key (4) housed at an
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opening (3) of the box-shaped body (2),

and at least one movable contact carrier (5) dis-
posed internally of the box-shaped body (2) and op-
erable by the operating key (4) to carry out shifting
between two working positions corresponding to
opening or closing of the switch itself,
characterised in that it comprises:

- atleast one seal (9) disposed at an edge (2b)
of said opening (3) of the box-shaped body (2)
and externally surrounding a strip (4a) of the
side surface (4b) of said operating key (4) so
as to hermetically close the gap (10) between
said edge (2b) and the side surface (4b) of the
operating key (4) itself; and

- engagement means (11) between said seal (9)
and box-shaped body (2).

A switch as claimed in claim 1, characterised in
that said seal (9) has a face (9a) for contact with
said operating key (4) conforming in shape to said
strip (4a) of the side surface (4b) of the operating
key (4) itself.

A switch as claimed in claim 1, characterised in
that said engagement means (11) between the seal
(9) and the box-shaped body (2) consists of adhe-
sive material (12a) adapted to fasten an attachment
portion (9b) of the seal (9) itself to the edge (2b) of
said opening (3) of the box-shaped body (2).

A switch as claimed in claim 1, characterised in
that said engagement means (11) between the seal
(9) and the box-shaped body (2) is mechanical re-
taining means (12b).

A switch as claimed in claim 4, characterised in
that said mechanical means (12b) for retention of
the seal (9) to the box-shaped body (2) comprises
a seat (2c) formed close to said edge (2b) of the
box-shaped body itself (2) and adapted to house an
attachment portion (9b) of the seal (9).

A switch as claimed in claim 4, characterised in
that said mechanical means (12b) for retention of
the seal (9) to the box-shaped body (2) comprises:

- atleast one seat (2c) formed close to said edge
(2b) of the box-shaped body itself (2) and
adapted to house an attachment portion (9b) of
the seat (9); and

- aframe-shaped element (13) to be snap-fitted
to the box-shaped body (2) and adapted to lock
the attachment portion (9b) of the seal (9)
against said seat (2c).

A switch as claimed in claim 4, characterised in
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that said mechanical means (12b) for retention of
the seal (9) to the box-shaped body (2) comprises
atleast one seat (2c) formed close to said edge (2b)
of the box-shaped body itself (2) and adapted to
house an attachment portion (9b) of the seal (9),
and in that said seat (2c) has at least one peripheral
rib (2d) adapted to penetrate into a corresponding
hollow (9c) formed in the attachment portion (9b) of
the seal (9).

A switch as claimed in claim 4, characterised in
that said engagement means (11) between the seal
(9) and the box-shaped body (2) is obtained by co-
moulding of said box-shaped body with the seal.

A switch as claimed in claim 1, characterized in
that said engagement means (11) between the seal
(9) and the box-shaped body (2) consists both of
adhesive material (12a) and mechanical retaining
means (12b).



EP 1 560 239 A1

Lol L L PO, \ -
m—

\N,
247077
1*U
V)




EP 1 560 239 A1

FIG.2 3 1

13d

ZXZ25 o) ) ‘ 13a ;
13a V 4b

.

— \ V77, 4///<<////////

4a
122 L

5 | W SN |DR H0




P 1560 239 A1

| %.%,fwr .\'MN\.W._E..SM - = 7 |
(L .@.fjvm,ly M/
—— / . n...lul.lh..luu .. y
ol //M/\//\V/V/V\/V//W~ u«,\\% = N/\

O Ne—=Z7 —

N =

b

N RN /d— \

%,
T — - j _
"\\b S
s \\\\\\\\\\M"u .

~




EPO FORM 1603 03.82 (P04C01)

P)

EP 1 560 239 A1

European Patent

EUROPEAN SEARCH REPORT

Office

Application Number

EP 04 42 5059

DOCUMENTS CONSIDERED TO BE RELEVANT

Citation of document with indication, where appropriate,

Relevant CLASSIFICATION OF THE

29 September 1976 (1976-09-29)
* page 1 - page 3; figure 2 *

The present search report has been drawn up for all claims

Category of relevant passages to claim APPLICATION (Int.C1.7)
X DE 71 09 985 U (GEBR. VEDDER GMBH) 1,2 HO1H23/06
9 June 1971 (1971-06-09)
A * page 1 - page 4; figure 1 * 3-9
X US 3 828 148 A (ROESER J) 1
6 August 1974 (1974-08-06)
A * column 2, Tine 45 - column 9, Tline 5; 2-9
figures 1,12 *
A US 4 789 766 A (KRAUSE W BARRY) 1-9
6 December 1988 (1988-12-06)
* colum 3, 1ine 19 - column 6, line 58;
figure 3 *
A GB 1 450 723 A (AIRPAX ELECTRONICS) 1-9

TECHNICAL FIELDS
SEARCHED (Int.CL.7)

HO1H

Place of search Date of completion of the search

MUNICH 17 June 2004

Examiner

Nieto, J.M.

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding




EPO FORM P0459

ANNEX TO THE EUROPEAN SEARCH REPORT

EP 1 560 239 A1

ON EUROPEAN PATENT APPLICATION NO.

EP 04 42 5059

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.

The members are as contained in the European Patent Office EDP file on

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

17-06-2004
Patent document Publication Patent family Publication
cited in search report date member(s) date

DE 7109985 09-06-1971  NONE
US 3828148 06-08-1974  NONE

US 4789766 06-12-1988  GB 2212981 A ,B 02-08-1989

HK 69892 A 25-09-1992

GB 1450723 29-09-1976  FR 2181752 A 07-12-1973

GB 1450724 A 29-09-1976

JP 49041862 A 19-04-1974

JP 49049166 A 13-05-1974

US 3780249 A 18-12-1973

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82




	bibliography
	description
	claims
	drawings
	search report

