[19]  Patents Registry

The Hong Kong Special Administrative Region

AR T
HFEEMER

[12]

1006702 A
EP 0557957 B1

[11]

STANDARD PATENT SPECIFICATION

e SRR A7

[21] Application No. HIZE RS [51] ntCL® B66C
98105841.3
[22] Date of filing #2722 HHf
22.06.1998
[30] Priority fB4cHE [73] Proprietor ELFIFRAE A
25.02.1992  JP 37816/92 MITSUBISHI DENKI KABUSHIKI KAISHA, Tokyo 100,
[45] Publication of the grant of the patent 1 FELF[#E5 % HEHA Japan =ZEFHEME G - HA
12.03.1999 [72] Inventor ZEHA A

EP Application No. & Date BRI ELFI|EE =5 #m 5% & HH#A
EP 93102859.1
EP Publication No. BRI ELF|FE w5
EP 0557957

Publication date of EP grant of the patent 1B ELFI| #2858 HHA
07.05.1997

24.02.1993

11O, TSUKASA

ISHIKAWA, TAKAYOSHI

Agent and / or address for service QR A Kz/B 3% 5% Hikik
China Patent Agent (H.K.) Ltd., 22/F1., Great Eagle Centre, 23,

[74]

Harbour Road, Wanchai, Hong Kong
HHE SR B IRAR TS EEE 23 REE
s 22 1

[54] SUSPENSION APPARATUS fFHEEE



/ HK 1006702 A

) S, LT

s

Otfice européen des brevets (11) EPO 557 957 B1
(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) Int. C1.5: B66C 1/66
of the grant of the patent:

07.05.1997 Bulletin 1997/19
(21) Application number: 93102859.1

(22) Date of filing: 24.02.1993

(54) Suspension apparatus

Authangevorrichtung
Dispositif de suspension
(84) Designated Contracting States: « Ishikawa, Takayoshi,
DE FR ganﬁm c/o Mitsubishi Denki K. K.

Fukuyama-shi, Hiroshima-ken 720 (JP)
(30) Priority: 25.02.1992 JP 3781 6/92
(74) Representative: KUHNEN, WACKER & PARTNER

(43) Date of publication of application: Alois-Stelnecker-Strasse 22
01.09.1993 Bulletin 1993/35 85354 Freising (DE)
(73) Proprietor: MITSUBISHI DENKI KABUSHIKI (56) References cited:
KAISHA DE-A- 3 111 634 FR-A-2 041 428
Tokyo 100 (JP) GB-A-2 171 141 US-A- 2 589 954
’ US-A- 3 339 764 US-A- 3 343 861
(72) ‘nventors: US-A-4 277 093 US-A- 4 427 228
« lio, Tsukasa,

c/o Mitsubishi Denki K. K.
Fukuyama-shi, Hiroshima-ken 720 (JP)

Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposttion shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99{1) European Patent Convention).

Printed by Rank Xerox {LIK) Businest Services
21h 44



HK 1006702 A

1 EP 0 557 957 B1 2

Description

The present invention relates to & suspension
apparatus of a circuit breaker which serves for suspend-
ing a truck-type circuit breaker or the like when the cir-
cuit breaker is put on or taken off from a truck of a
switchboard frame.

A conventional suspension apparatus, which is to
be used for suspending a truck-type circuit breaker 1 or
the like, is described referring to FIGs. 6 and 7. FIG.6 is
a perspective view showing the truck-type circuit
breaker 1 or the like which is suspended by the conven-
tional suspension apparatus. FIG.7 is a sectional side
view showing a constitution of a hook part.

As is obvious from the figures, a pair of hollows 2
are provided on both side face of the truck-type circuit
breaker 1. As shown in FIG.7, each hollow 2 is opening
toward the bottom of the circuit breaker. A pair of sus-
pension adapters 3, which have substantially J-shaped
section, are respectively engaged with the hollows 2
from below. Each suspension adapter 3 has a hole 4
and a rope or wire 5 is tied to the adapter 3 through the
hole 4.

During suspension of the circuit breaker 1 by the
conventional suspension apparatus, when the circuit
breaker 1 is once put on a truck of a switchboard frame
or a toor, the rope or wire 5 is loosened, and thereby,
the suspension adapters 3 are disengaged from the hol-
lows 2 of the circuit breaker 1. Therefore, the disen-
gaged suspension adapters 3 are to be re-engaged with
the hollows 2 for suspending the circuit breaker 1 again.

US-A-4427228 discloses a sheet pile hoist device
comprising a pair of first hollows respactively provided
on both side faces of the sheet pile to be suspended, a
pair of suspension adapters each having a hook to be
engaged with said first hollow and provided at an end
thereof and means for hoisting the suspension adapter,
and a pair of stoppers respectively provided on said
suspension adapter and being adapted for engaging
with the inside of the side wall of the gpen top side of the
shaet pile. Each stopper is a L-shaped hook lever which
is rotatively held on said suspension adapter and has a
hook part to be engaged with the inner side wall.

The purpose of the present invention is to solve the
above-mentioned problems and to provide an improved
suspension apparatus wherein the suspension adapt-
ers may not inadvertently be disengaged from the hol-
lows of the circuit breaker even when the rope or wire
which is tied to the suspension adapters is loosened.

The suspension apparatus in accordance with the
present invention comprises the features mentioned in
the claim.

When the suspension adapters are engaged with
the first hollows of the circuit breaker to be suspended,
the stoppers are respectively engaged with the second
hollows. Therefore, even when the rope or wire is 1005-
ened, the suspension adapters are firmly coupled to the
circuit breaker.

The invention, both as to organization and content,
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will be better understood and appreciated, along wﬂp
other objects and features thereof, from the following
detailed description taken in conjunction with the draw-
ings.

FIG.1 is a perspective view showing a suspension
of a circuit breaker by using a first embodiment of a sus-
pension apparatus in accordance with the present
invention.

FIG.2 is a sectiona! side view showing a constitu-
tion of the first embodiment of the suspension appara-
tus.

FIG.3 is a front view of the first embodiment of the
suspension apparatus.

FIG.4 is a perspective view showing a suspension
of a circuit breaker by using a second embodiment ofa

. suspension apparatus in accordance with the present

invention.

FIG.5 is a sectional side view showing a constitu-
tion of the second embodiment of the suspension appa-
ratus.

FIG.6 is a perspective view showing the suspension
of a circuit breaker by a conventional suspension appa-
ratus.

FIG.7 is the sectional side view showing the consti-
tution of the conventional suspension apparatus.

It will be recognized that some or all of the Figures
are schematic representations for purposes of illustra-
tion and do not necessarily depict the actual relative
sizes or locations of the elements shown.

A first preferred embodiment of a suspension appa-
ratus in accordance with the present invention is
described referring to FiGs. 1, 2 and 3. FIG.1 is a per-
spective view showing a suspension of a circuit breaker
1 by using the first embodiment of the suspension appa-
ratus in accordance with the present invention. FIG.2 is
a sectional side view showing a section of the first
ambodiment of the suspension apparatus shown in
FIG.1. FIG.3 is a front view of the first embodiment of
the suspension apparatus. Elements designated by the
same numerals as those of the conventional suspen-
sion apparatus are substantially the same.

As is obvious from FIG.1, a pair of first hollows 2
are provided on both side face 1a of the truck-type cir-
cuit breaker 1. As shown in FIG.2, each first hollow 2 is
formed overhanging from a side face over the bottom of
the circuit breaker. A pair of suspension adapters 3,
which have substantially J-shaped section, are raspec-
tively engaged with the hollows 2 from below. As shown
in FIGi.3, each suspension adapter 3 has a hole 4 and a
rope or wire S is tied to the adapter 3 through the hole 4.
As is aiso obvious from FIG.1, a pair of second hollows
6 are provided on an upper face 1b in the vicinity of the
boundaries between the side faces 1a and the upper
face (top face) 1b of the circuit breaker 1. A stopper 7,
which is substantially a hook lever, is rotatively held so
as to cradie around a pivot 8 on each suspension
adapter 3. The stopper 7 has a hook 7a which is o be
engaged with the second hollow € of the circuit breaker
1, Furthermore, the stopper 7 has another hook 7¢
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which is to be engaged with the suspension adapter 3
and a flat part 7b.

As shown in FIGs. 1, 2 and 3, when the suspension
adapter 3 is engaged with the first hollow 2 and the hook
7a of the stopper 7 is also engaged with the second hoi-
low 6 of the circuit breaker 1, the suspension adapter 3
is firmly coupled with the circuit breaker 1. Therelore,
even when the rope or wire 5 is loosened, the suspen-
sion adapter 3 is not detachable from the circuit breaker
1 -k‘,

% For detaching the suspension adapter 3 from the

[

circuit breaker 1, the stopper 7 is manually rotated, for
example, in counterciockwise direction in FIG.3, and
thereby, the hook 7a is disengaged from the hollow 6 of
the circuit breaker. The suspension adapter 3 can fall
down due 1o the gravity when the rope or wire 5 is loos-
ened, similarly to the conventional suspension appara-
tus.

“ A second preterred embodiment of a suspension
apparatus in accordance with the present invention is
described referring to FIGs. 4 and 5. FIG.4 is a perspec-
tive view showing a suspension of a circuit breaker 1 by
using the second embodiment of the suspension appa-
ratus in accordance with the present invention. FIG.5 is
a sectiona! side view showing a constitution of the sec-
ond embodiment. Elements designated by the same
numerals as that of the above-mentioned first embodi-
ment of the suspension apparatus are substantially the
same, and thereby, the explanation of them are omitted.

As shown in FiGs. 4 and 5, a stopper 9, which is
made of a resilient material and has a substantially L-
shaped section, is provided on the suspension adapter
3 in such a manner that a protrusion 9a of the stopper 9
can be engaged with the second hollow 6 of the circuit
breaker 1.

As shown in FIG.5, when the suspension adapter 3
is engaged with the first hollow 2 and the profrusion 9a

_of the stopper g is also engaged with the second hollow
6 of the circuit breaker 1, the suspension adapter 3 is
firmly coupled with the circuit breaker 1. Therefore, even
when the rope or wire 5 is loosened, the suspension
adapter 3 will not be detached from the circuit breaker 1.
For detaching the suspension adapter 3 from the circuit
breaker 1, the suspension adapter 3 with stopper 9 is
forcibly rotated, for example, in clockwise direction in
FIG.5, and thereby, the protrusion Sa of the stopper 9 is
disengaged from the holiow 6 of the circuit breaker. The
suspension adapter 3 falls down due to the gravity when
the rope or wire 5 is loosened, similarly to the above-
mentioned first embodiment.

Claims

1. A combination of a circuit breaker (1) and a suspen-
sion apparatus therefor,
said circuit breaker comprising:

a pair of first hollows (2) respectively provided
on its opposite side faces (la); and said sus-
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pension apparatus comprising

a pair of suspension adapters (3) each
having a J-shaped section and a hook to
be engaged with said first holiows (2) of
said circuit breaker (1) and being provided
at an end thereof, as well as means (4) for
tying a rope or wire (5) in the vicinity of sad
end characterized in that said circuit
breaker further comprises:

a pair of second hollows (6) respec-
tively provided on an upper face of
said circuit breaker (1) in the vicinity of
the boundaries between said upper
face (Ib) and said side faces (la),

and in that said suspension apparatus
further comprises a pair of stoppers
(7} respectively provided on said sus-
pension adapters (3), for engaging
with the second hollows (6) of said cir-
cuit breaker (1), wherein

each stopper (7} either being a hook
lever which is rotatively held on said
suspension adapter (3) and has a
hook part (7a) to be engaged with said
second holiow (6), as well as a further
hook part (7c) for engagement with
said suspension adapter (3),

or is made of resilient material and has
substantially L-letter shape and has a
protrusion (9a)} in the vicinity of an end
thereof to be engaged with said sec-
ond hollow (6) in such a manner that
the engagement between said protru-
sion {9a) and said second hollow (6)
can be overcome by forcibly rotating
said suspension adapter (3).

Patentanspriiche

1. Kombination eines Leistungsschalters (1) und einer
Aufhangevorrichtung far diesen,
wobei der Leistungsschalter autweist:

ein Paar von ersten Ausnehmungen (2), die
jeweils an seinen gegendberlisgenden Seiten-
flachen (1a) vorgesehen sind;
und die Aufhangevorrichtung sowohi ein Paar
von Aufhangeanschliissen (3), von denen jeder
einen J-f5rmigen Abschnitt und einen Hacken,
die mit der ersten Ausnehmung (2) des Lsi-
stungsschalters (1) in Eingriff bringen sind auf-
weist und an einem Ende davon vorgesehen
sind, als auch eine Einrichtung (4) zum Verbin-
den eines Seils oder Drahts (5) in der Nahe des
Endes aufweist,

dadurch gekennzeichnet, dafi der Lei-
stungsschaiter weiterhin aufweist:
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ein Paar von zweiten Ausnehmungen (6).
die jeweils an einer oberen Flache des Lei-
stungsschalters (1) in der Nahe der Gren-
zen zwischen der oberen Flache {1b) und
der Seitenflachen (1a) vorgesehen sind;

und dadurch, daB die Aufhangevor-
richtung weiterhin autweist:

ein Paar von Stoppern (7), die jeweils
an den Aufhangeanschiissen (3) vor-
gesehen sind, zum in Eingriff bringen
mit den zweiten Ausnehmungen (6)
des Leistungsschaiters (1), wobei
jeder Stopper (7) entweder ein Hak-
kenhebel, welcher drehbar an dem
AufhangeanschiuB {3) gehalten wird
und sowohl ein Hackenteil (7a) das in
Eingriff zu bringen ist mit der zweiten
Ausnehmung (6) als auch ein weiteres
Hackenteii (7c) aufweist, das mit dem
AufhangeanschiuB (3) in Eingriff brin-
gen ist,

oder aus einem federnden Material
besteht und im wesentlichen eine
Form des Buchstaben L aufweist, und
ainen Vorsprung (9a) in der N&he sei-
nes Endes autweist, der auf eine der-
artige Weise mi der zweiten
Ausnehmung (6) in Eingriff zu bringen
ist, daB der Eingritf zwischen dem Vor-
sprung (9a) und der zweiten Ausneh-
mung (6) durch Drehen des
Aufhangeanschlusses (3) unter Kraft-
aufwendung  Gberwunden werden
lann.

Revendications

1. Combinaison d'un coupe-circuit (1) et d'un appareil
de suspension pour celui-ci, ledit coupe-circuit
comportant

une paire de premiers creux {2) prévus respec-
tivenent sur ses faces latérales opposées (1a)
- et ledit appareil de suspension comportant
une paire d'adaptateurs de suspension (3) pré-
sentant chacun une section en forme deJetun
crochet devant &tre engagé dans lesdits pre-
miers creux {2) dudit coupe-circuit (1) et étant
réalisée & une extrémité de celui-ci, ainsi qu'un
moyen (4) pour nouer une corde ou fil (5) au
voisinage de ladite extrémité, caractérisée en
ce que ledit coupe-circuit comporte en outre .
une paire de deuxidémes creux (6) prévus res-
pectivement sur une face supérieure dudit
coupe-circuit (1) au voisinage des limites entre
ladite face supérieure (1b) et lesdites faces
latérales (1a). et en ce que ledit appareil de
suspension comporte en outre une paire de
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butées d'amdt (7) prévues respectivement sur
lesdits adaptateurs de suspension (3) pour
s'engager dans les deuxiomes creux (6) dudit
coupe-circuit (1), ou chaque butée d'ardt (7)
étant soit un levier & crochet qui est retenu &
rotation sur ledit adaptateur de suspension (3)
et qui comporte une partie de crochet {7a)
devant s'engager dans ledit deuxidme creux
(6), ainsi qu'une partie de crochet supplémen-
taire (7c) pour une mise en prise avec ledit
adaptateur de suspension (3),

soit étant réalisée en une matiére élastique et
ayant une forme sensiblement en L et présen-
tant une saillie (9a) au voisinage d'une extré-
mité de celle-ci pour sengager dans ledit

* deuxidme creux {5) de maniére que 'engage-

ment entre ladite saillie (9a) et ledit dewdéme
creux (6) peut ére surmonté en faisant tourner
de force ledit adaptateur de suspension (3).



HK 1006702 A

FI1G.1




HK 1006702 A

EP 0 557 957 B1

FIG. Z

| _1a




HK 1006702 A

1 e e A——

EP 0 557 957 B1
FI1G. 3
3
/
/ ! N
7
o -4,
7C‘\ [




HK 1006702 A

EP 0 557 957 B1

FIG. 4

\ il 4
N >

ey o, e




HK 1006702 A

EP 0 557 957 B1

——1d




HK 1006702 A

EP 0 557 957 B1

FIG.6

10



EP 0 557 957 B1

HK 1006702 A

FIG.7

— —

T
|




	BIB
	DES

