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Description

The present invention relates to a safety device
for use in connection with power switches of a type
known per se and comprising a substantially box-
shaped breaker box with a number of one-sidedly
located contact pieces which are in pairs intended
to secure a fuse formed as a fuse body and two
opposite terminal legs extending there from.

Known switches of the above type are often
only shielded by means of mounted plastic parti-
tions between the fuses and their holders (the
contact pieces), which has resulted in a construc-
tion of switch boards, where each switch is moun-
ted below separate doors or covers, which can only
be opened when the switch in question is discon-
nected. This will obviously increase the price of
switchboards, the daily operation of which is dif-
ficult and time-consuming. (DE-B-1150434). SE-A-
219225 and DE-B-1069270 relate to a cover with a
manually operated closing handle resiliently mov-
able for cooperation with carrier pins engaging the
fuse vanes.

Switches with buili-in safety devices are known
preventing unauthorised access to live parts when
the fuse has been mounted and the switch con-
nected; however, no safety device is known, which,
if desired, can be mounted as a separate unit on
existing power swiiches of the above type and
which can simultaneously offer the necessary safe-
ty.

This problem is solved with the features of the
claims.

A safety device is hereby obtained which can
easily be mounted as a separate unit on existing
power switches and will consequently imply protec-
tion against the situation, where a impatient electri-
cian is injured during an attempt of removing or
inserting a fuse by means of an available unsuit-
able tool while the switch is connected. The safety
device according to the invention prevents every-
body from coming into contact at all with live paris
in a connected switch via the terminal legs of the
fuse by means of an inappropriate manipulation
with the fuse, e.g. by an oblique insertion of the
fuse into the fuse box. The space will prevent this.

As a result maximum contact safety is
achieved, which involves that the costs of construc-
tion in connection with the establishment of switch
boards can be reduced, as the previously enforced
requirement of only one switch behind one door
can be modified without any risk. The placing of
several switches behind the same door increases
the accessibility in connection with service on
switch boards considerably.

Brief Description of the Drawing
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The invention will be described more detailed
below with reference to the accompanying drawing,
in which

Fig. 1 is a schematic top view of a safety device
with the switch in out-position and the barring
pins correspondingly in neutral position,

Fig. 2 illustrates the safety device of Fig. 1 but
with the switch in in-position and the barring
pins correspondingly in their barring position,
Fig. 3 is a sectional view along the line IlI-lll of
Fig. 2, in which the left part of the figure in full
line illustrates a correctly inserted fuse with the
switch connected, and in which the right part in
dotted line illustrates a fuse, the insertion of
which has been attempted with the switch con-
nected,

Fig. 4 is a longitudinal sectional view of four
stages of the connection between the cover of a
fuse box and a fuse, and

Fig. 5 is a longitudinal sectional view of two
stages in the disengagement of the fuse from
the cover.

Description of the Preferred Embodiments of the
Invention

The types of switches normally referred to in
the present context pass by the name of quick-
break switches, circuit interruptors or the like and
are so well-known to the experts that the sketchy
figures of the drawing are quite sufficient for ex-
plaining the present invention. For the sake of
clarity the switch itself has only been indicated by
an outer contour 11 and by an axle of the handle
for the operating mechanism of the switch. A more
detailed description of a swiich of this well-known
type is given in Danish Patent Application No.
5105/84 with the title: "Electric Switch” and No.
0161/85 with the title: "Breaker Box".

Furthermore, Fig. 1 of the drawing illustrates a
position indicator 15 on the axle of the handle as
well as markings for the in- and out-position, "I"
and "O", respectively, of the swiich.

A respective box-shaped shielded fuse box, in
Figs. 1 and 2 designated 17, 19, and 21, is posi-
tioned around each pair of contact pieces, only
indicated in Fig. 3 of the drawing at positions 16,
there being a fuse box for each of the three phases
normally available. A DIN-standardized knife fuse
consisting of a fuse body 23 and a terminal leg 25
in each end is inserted into each box as indicated
by dotted line.

The more detailed construction of the fuse
boxes is illustrated in Fig. 3. Each fuse box com-
prises in particular an outer box 27 open at the top
and the bottom; said outer box carries in the inner
of the central third part a chamber for the fuse
body 23, said chamber being substantially U-
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shaped in section. The chamber is formed by two
inner end walls 29 and a bottom wall 31. Each
inner wall 29 is at the top connected to an outer
end wall through a horizontal partition 33.

The mutual distance between the inner end
walls 29 is only somewhat greater than the length
of the fuse body 23, so that only little clearance d
is left between the end surfaces of the fuse body
23 and the inner end walls 29 of the fuse box.

These end walls 29 and the horizontal parti-
tions 33 furthermore comprise a slot 35 each allow-
ing insertion of the terminal legs of the fuse for
engaging a contact piece 16 each.

The fuse boxes 17, 19, and 21 may be fas-
tened to the breaker box 11 by means of screws or
suitable snap-action device; this is not illustrated in
the drawing.

Each fuse box comprises a barring pin 41, 43,
and 45, respectively, situated in the same horizon-
tal and vertical plane and resting in suitable reces-
ses in the side walls of the fuse boxes at a level
between a horizontal partition 33 and the upper end
of a contact piece 16. The barring pins can be
moved longitudinally between the two outermost
positions by means of a suitable manoeuvring
means, e.g. an appropriately formed cam disc 47
placed on the axle 13 of the handle. In the situation
shown in Fig. 1 all barring pins are in neutral
position, where they do not bar the access of a
terminal leg to a contact piece, e.g. through the slot
opening 35. In this situation the switch is discon-
nected and in its out-position, and the fuses can
unimpededly be removed and inserted. If on the
contrary the switch is connected, i.e. in its in-
position, the cam disc 47 has manoeuvred all bar-
ring pins to the barring position as illustrated in Fig.
2. This takes place under the surmounting of small
spring forces from the springs 51, 53, and 55
ensuring the return of the pins fo the neutral posi-
tion when the switch is disconnected. It should be
noted that as far as the two adjacent fuse boxes -
which in the drawing are positioned to the right of
the handle axis 13 - are concerned, the outer
barring pin 45 is indirectly influenced through the
inner barring pin 43.

In the barring position the barring pins project
in such a manner over the slot spaces for one of
the terminal legs of the fuses that the pins can
neither be inserted nor removed when the swiich is
connected. The combination of the narrowed pas-
sages of the fuses and the stop by means of the
barring pins involves an increased personal secu-
rity, as it is impossible when the swiich is con-
nected to come into contact with live parts. With
the establishment of the fuse boxes according to
the invention it will not be possible sither to edge
the fuses in or out; the space is too narrow for that,
cf. the illustration in the left part of Fig. 3. it is of no

10

15

20

25

30

35

40

45

50

55

importance in this connection whether the barring
pins are on the input or output side.

Each fuse box is furthermore covered by a
specially formed cover according to the invention
as illustrated in Figs. 3, 4, and 5. The cover,
provided with the general reference -number 60,
abuts the upper edge of the outer box walls 27 with
an edge flange 61, cf. Fig. 3.

A central section of the cover is opened in the
side walls to form a handle portion 63 and is on the
underside constructed with open cells separated by
partitions 65. In each end the cover is provided
with carrier pins 67 for engaging eye-shaped fuse
vanes 69, which by way of standard are provided
at the ends of the fuse body 23 of each fuse. A
closing handle 71 is provided in one end wall of the
cover opposite a carrier pin 67 through suitable
recesses in the end wall and on the top side; the
closing handle may be bent outwards, away from
the center of the handle or the cover, the cover
being made of a material sufficiently elastic to
make such a deflection possible. The closing han-
dle 71 is furthermore provided with a downwardly
projecting nose 73 for cooperation with a fuse vane
69 as illustrated in Figs. 4 and 5, which are a
longitudinal sectional view of the cover 60 and a
sectional view of the fuse.

The situation immediately before the coupling
of the fuse and the cover/handle is illustrated far to
the left in Fig. 4; in the next situation the nose 73 is
pressed in upward direction by the fuse vane 69,
and the closing handle 71 is bent outwards from its
normal position or rest position. The carrier pins 67
are hereby allowed to engage the fuse vanes 69 by
pushing the fuse to the right, cf. situation No. 3 in
the Figure, and when the fuse vane is free of the
nose 73, the closing handle 71 slides back into its
rest position and bars the fuse vanes in such a
manner that the fuse cannot be displaced to the
left on the carrier pins, cf. situation No. 4. The
connected parts can now be inserted into the fuse
box, and when the fuse with its terminal legs 35
engages the contact pieces 16 and the cover with
its edge flange 61 rests on the upper edges of the
side wall, the closing handle 71 is barred so that
the cover cannot be removed without simultaneous
removal of the fuse. When the switch is connected
this will, however, be prevented by the barring pins
41, 43, and 45, and complete security against
contact with live paris has thus been established
by means of the system here described.

As mentioned in the introduction this involves a
reduction of the costs of construction in connection
with the establishment of switch boards, it not
longer being necessary to have a door for each
switch. The location of several switches behind the
same door can now be permitted. This implies in
turn that the switch board is more easily serviced.
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The construction of the cover further allows the

removal of a hot fuse without it being touched, as
the closing handle 71 after removal from the fuse
box in question is easily bent outwards by a push
with a thumb, whereafter the fuse is capable of
sliding off freely, if the handle is tilted at a suitable
angle.

The invention has been explained above with

reference to DIN-standardized knife fuses, but
there is nothing to prevent the principles of the
present invention from being used in connection
with other similar fuses.

Claims

1.

A safety device for use in connection with
power switches of a type known per se and
comprising a substantially box-shaped breaker
housing (11) with a plurality of projecting con-
tact pieces (16) which are in pairs, each pair
intended 1o secure a fuse formed with a fuse
body (23) and two opposite terminal legs (25)
extending therefrom, characterised in that the
device comprises a plurality of fuse boxes (17,
19, 21) for individual fastening on the breaker
box (11) and for shielding a pair of contact
pieces (16) with an associated fuse (23, 25), a
plurality of barring pins (41, 43, 45), one for
each fuse box, longitudinally displaceably lo-
cated in the breaker box (11) against the effect
of a spring (51, 53, 55) between a neutral
position and a barring position, as well as a
manoeuvring unit (47) for collective operation
of the barring pins either directly or indirectly,
so that said barring pins in the in-position ("I")
of the swiich have been manoeuvred to said
barring position and in the out-position ("O") of
the switch, fo said neutral position, and in
which each fuse box on its inside is con-
structed with inner walls (29, 31, 33) in such a
manner that the fuse (23, 25) concerned is
given as little clearance (d) as possible, which
makes an oblique mounting of the fuse impos-
sible, and in which the barring pins (41, 43, 45)
in the barring position make the removal of a
fuse from, alternatively the insertion of a fuse
into, Its respective contact pieces (16) impos-
sible.

A safety device as claimed in claim 1, charac-
terised in that it further comprises a cover (60)
for each fuse box, said cover having a handle
portion (63), a rigid and manually operated
closing handle (71) which is resiliently movable
from a rest position and which is provided in
one end for cooperation with one of the fuse
vanes (69) on the fuse body (23) and which
has carrier pins (67) situated on the underside
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for engaging said fuse vanes for carrying said
fuse, said closing handle (71) in a rest position
barring the unintended sliding off of a fuse
vane from a carrier pin.

. A safely device as claimed in claim 2, charac-

terised in that the closing handle (71) is con-
structed for self-barring when the cover (60)
has been mounted.

Revendications

Dispositif de sécurité pour commutateurs de
type courant comprenant en particulier un
chissis disjoncteur (11) en forme de bolie
avec plusieurs piéces de contact (16) en sail-
lie, disposées par paires, chaque paire servant
a fixer un fusible, formé par un corps de
fusible (23) et par deux branches terminales
(25) opposées qui en dépassent, caraciérisé
en ce que le dispositif comprend plusieurs
boftes a fusibles (17,19,21) pour la fixation
individuelle sur le boftier disjoncteur (11) et
pour abriter une paire de piéces de contact
(18) et un fusible (23,25), plusieurs tiges de
blocage (41,43,45), une pour chaque bofte de
fusible, fixées de maniére déplagable longitudi-
nalement dans le chissis (11) 4 contre effet
d'un ressort (51,53,55) entre une position neu-
tre et une position d'arrét, ainsi qu'une unité
de manoeuvre {(47) pour commander ensemble
les tiges de blocage soit directement soit indi-
rectement, de telle sorte que lesdites tiges de
blocage en position ouverte ("I") du commuta-
teur puissent &tre manoeuvrées vers la posi-
tion de blocage et de la position fermée ("O")
du commutateur vers la position neutre, et
dans laquelle chaque boftier de fusible est
pourvu & lintérieur de parois intérisures
(29,31,33) de telle sorte qu'elles laissent au
fusible (23,25) concerné un espace (d) aussi
étroit que possible, qui rend impossible un
montage oblique du fusible et dans lequel les
tiges de blocage (41,43,45) en position de blo-
cage rendent alternativement impossible le dé-
boftement d'un fusible hors de ses pigces (16)
respectives de contact ou au contraire son
insertion.

Dispositif de sécurité selon la revendication 1,
caractérisé en ce qu'il comprend en outre un
couvercle (60) pour chaque boftier de fusible,
chaque couvercle ayant une partie de manipu-
lation (63), une manette rigide d'arrét (71) ac-
tionnée manuellement, qui est mobile a ressort
4 partir d'une position de repos et qui est
destinée & coopérer & une exirémité avec une
des palettes (69) du corps de fusible (23) et
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qui a des tiges porteuses (67) situées sur la
face inférieure pour enclencher lesdites palet-
tes du fusible afin de porter ledit fusible, ladite
manette de fermeture (71) en position d'artét
empéchant une palette de fusible de se déta-
cher involontairement d'une tige porteuse.

Dispositif de sécurité selon la revendication 2,
caractérisé en ce que la manette de fermeture
(71) est construite pour causer 'autofermeture
quand le couvercle (60) a été monté.

Anspriiche

1.

Sicherheitsvorrichtung flir einen beliebigen Lei-
stungsschalter mit einem im wesentlichen ka-
stenférmigen Unterbrechergehduse (11) mit
mehreren vorspringenden Kontaktstlicken (16),
die paarweise angeordnet sind, wobei jedes
Paar die Aufgabe hat, eine Sicherung mit ei-
nem Sicherungsk8rper (23) und zwei gegen-
Uiberstehenden AnschluBschenkeln (25), die
sich von ihm erstrecken, zu haltern, dadurch
gekennzeichnet, daB die Anordnung auiweist:
mehrere Sicherungskésten (17, 19, 21) zum
individuellen Befestigen auf dem Unterbrecher-
kasten (11) und zum Abschirmen eines Paares
von Kontaktstlicken (16) mit einer angeschlos-
senen Sicherung (23, 25), jeweils einen Verrie-
gelungsstift (41, 43, 45) flr jeden Sicherungs-
kasten, die in dem Unterbrecherkasten (11)
gegen die Kraft einer Feder (51, 53, 55) zwi-
schen einer neutralen Position und einer Ver-
riegelungsposition in Li&ngsrichtung verschieb-
bar angeordnet sind, und eine Mand&vriereinheit
(47 zum kollektiven Betétigen der Verriege-
lungsstifte entweder direkt oder indirekt, so
daB die Verriegelungsstifte in der Ein-Position
("i") des Schalters in die Verriegelungsposition
und in der Aus-Position ("O") des Schalters in
die neufrale Position verschoben werden, und
wobei jeder Sicherungskasten auf seiner In-
nenseite mit inneren Wénden (29, 31, 33) auf
solche Weise versehen ist, daB die Sicherung
(23, 25) zu ihnen einen so kleinen Abstand (d)
wie mdglich hat, daB er sine schrige Befesti-
gung der Sicherung unmdglich macht, und wo-
bei die Verriegelungsstifte (41, 43, 45) in der
Verriegelungsposition das Entfernen bzw. das
Einsetzen einer Sicherung aus ihren bzw. in
ihre entsprechenden Kontakistlicke(n) (16) un-
mdglich machen.

Sicherheitsanordnung nach Anspruch 1, da-
durch gekennzeichnet, daB sie ferner eine
Abdeckung (60) flir jeden Sicherungskasten
aufweist, wobei die Abdeckung ein Handha-
bungsteil (63) und einen starren und manuell
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betdtigten VerschluBgriff (71) auiweist, der ela-
stisch aus einer Ruhelage beweglich ist und
mit einem Ende flr das Einwirken auf eine der
Sicherungsplatten (69) auf dem Sicherungskér-
per (23) vorgesehen ist und der Trégerstifte
(67) auf der Unterseite aufweist, um in die
Sicherungsplaiten einzugreifen und die Siche-
rung zu tragen, wobei der VerschluBgriif (71} in
einer Ruheposition das unbeabsichtigie Abglei-
ten einer Sicherungsplatte aus einem Tréger-
stift verhindert.

Sicherheitsvorrichtung nach Anspruch 2, da-
durch gekennzeichnet, daB der Verschlug-
griff (71) so ausgebildet ist, daB er selbstitig
verriegelt, wenn die Abdeckung (60) befestigt
wurde.
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