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(57)  The present invention permits a configuration
for workability enhancement by mounting an electro-
magnet 14 under the center of a casing 10, mounting a
capacitor 16 and a control circuit board 18 on either side
of the electromagnet 14, mounting an auxiliary contact
34, anindicator plate 36 , and a counter 38 over the elec-
tromagnet 14, attaching the auxiliary contact 34, indica-
tor plate 36, and counter 38 to a plate 56 to make them
integral with the electromagnet 14, and rendering the
capacitor 16 and control circuit board 18 removable from
the front.

Solenoid-operated switching device and control device for electromagnet
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DIRECTION OF WIDTH

Printed by Jouve, 75001 PARIS (FR)



EPO FORM 1503 03.82 (P04C01)

9

EP 1416 503 A3

European Patent
Office

EUROPEAN SEARCH REPORT

Application Number

EP 03 02 4535

DOCUMENTS CONSIDERED TO BE RELEVANT
Category Citation of document with indication, where appropriate, Releyant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (Int.CL7)
Y US 4 533 972 A (OHASHI TAKEO) 1,2,6 HO1F7/18
6 August 1985 (1985-068-06) HO1H47/00
* column 4, 1ine 59 - column 5, line 8; HO1H51/22
figure 5 * HO1H51/27
* column 2, lines 53-58 * HO1H50/16
----- HO1F7/08
Y EP 1 225 6069 A (HITACHI ENG SERVICE ; 1,2,6
HITACHI LTD (JP))
24 July 2002 (2002-07-24)
* paragraph [0071]; figure 13 *
* paragraphs [0025], [0069] - [6071],
[0073]; figures 1-12 *
Y EP 1 128 409 A (HITACHI LTD) 1,2,6
29 August 2001 (2001-08-29)
* paragraphs [0031], [0033], [0035];
figures 5,6 *
* paragraphs [0042] - [0046]; figures
16,11 *
A DE 26 25 400 A (DANFOSS AS) 1,2 TECHNICAL FIELDS
8 December 1977 (1977-12-08) SEARCHED _ (ntCL7)
* page 9, lines 11-17; figure 1 * HOLF
* page 11, line 29 - page 12, line 7; HO1H
figure 2 *
A US 6 233 129 Bl (BAUMG AUML RTL ULRICH ET|1,2
AL) 15 May 2001 (2001-05-15)
* column 2, lines 31-42; figure 1 *
* column 3, line 57 - column 4, line 3;
figure 2 *
A EP 0 376 715 A (ISUZU MOTORS LTD) 1,2
4 July 1990 (1990-07-04)
* abstract; figure 1 *
* column 3, lines 7-20 *
Place of search Date of compietion of the search Examiner
Munich 6 February 2004 Reder, M

X : particularly relevant if taken alone
Y : particularly relevant if combined with another

A : technological background
O : non-written disclosure
P : intermediate document

CATEGORY OF CITED DOCUMENTS

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

document of the same category

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

document

& member of the sarﬁé patent familv\}‘,ncorresponding




EP 1416 503 A3

o European Patent Application Number
.) Office EP 03 02 4535
CLAIMS INCURRING FEES

The present European patent application comprised at the time of filing more than ten claims.

Only part of the claims have been paid within the prescribed time limit. The present European search
report has been drawn up for the first ten claims and for those claims for which claims fees have
been paid, namely claim(s):

D No claims fees have been paid within the prescribed time limit. The present European search report has
been drawn up for the first ten claims.

LACK OF UNITY OF INVENTION

The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

see sheet B

All further search fees have been paid within the fixed time limit. The present European search report has
been drawn up for all claims.

[

As all searchabile claims could be searched without effort justifying an additional fee, the Search Division
did not invite payment of any additional fee.

[l

Only part of the further search fees have been paid within the fixed time limit. The present European
search report has been drawn up for those parts of the European patent application which relate to the
inventions in respect of which search fees have been paid, namely claims:

]

None of the further search fees have been paid within the fixed time limit. The present European search
report has been drawn up for those parts of the European patent application which relate to the invention
first mentioned in the claims, namely claims:
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The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

1. claims: 1-10

Switching device in which an electromagnetic relay is
powered by a capacitor and in which the direction of the
current from the capacitor through the coil of the relay
coil is controlied by a control circuit, the driving force
of the relay armature is transmitted to the switch via a
shaft and a link mechanism, capacitor and control circuit
bo?rd are mounted separately from the electromagnet of the
relay.

2. claims: 11-22

Control device for an electromagnet, upon "open" and "close"
commands currents with opposite directions through coil of
electromagnet are established, current upon "open" command
from capacitor, control device comprises selector relays.

3. claims: 23-29

Switching device in which an electromagnetic relay is
powered by a capacitor and in which the direction of the
current through the coil of the relay coil is controlled by
a control circuit, the driving force of the relay armature
is transmitted to the switch via a shaft and a 1ink
mechanism, a bypass is formed between part of the “open"
command and a power supply for the control circuit via a
resistor.

4. claims: 30-33

Switching device with an electromagnetic relay, the driving
force of the relay armature is transmitted to the switch via
a shaft and a link mechanism, an iron cover encloses the
relay coil and is part of the magnetic circuit, the iron
cover has the shape of an oval cylinder.
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