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(57) Abstract: A subsea electric actuator comprises an electric motor and a telescopic drive connection (8) from the motor to a drive
unit (10, 11, 12) which can be moved to and fro and converts rotary motion of the connection to linear motion of an actuating stem
(5). A return spring (14) is operable on the drive unit to urge the actuating stem towards a datum state. An electromagnetic latch (15)
is operative when set to maintain the drive unit in a predetermined position so as to decouple the action of the return spring whereby
the stem can be advanced and retracted relative to the drive unit free from the action of the return spring. De-energisation of the latch
allows the return spring to operate on the drive unit to return the actuating stem to the datum state. Various forms of electromagnetic
latch are described.
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1. I:' Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:' Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet
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As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:' As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
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3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-7
Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the

payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:' No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-7

A subsea electric actuator comprising an electric motor, a
telescopic drive connection (8) from the motor to a drive
unit (10, 11, 12) which can be moved to and fro and converts
rotary motion of the connection to lTinear motion of an
operating member (5), a return spring (14) operable on the
drive unit to urge the operating member towards a datum
state and a latch (15), which is operative when set to
maintain the drive unit in a predetermined position so as to
decouple the action of the return spring, whereby the
operating member can be advanced and retracted relative to
the drive unit free from the action of the return spring,
and is operative on release to allow the return spring to
operate on the drive unit to return the operating member to
the datum state.

2. claims: 8-10

A subsea electric actuator comprising an electric motor, a
telescopic drive connection (8) between the motor and a
drive unit (10, 11, 12) which can move to and fro and
couples rotary motion of the drive connection to a drive nut
(11) on a screw (13) which is disposed for axial movement
without rotation and is connected to an operating member

(5).

3. claims: 11-14, 25-29

A latch for maintaining a unit (12) in a predetermined
position so as to prevent movement of that unit (12) away
from that piston but to allow such movement on release of
the latch, comprising:

at least one locking shoe (45) positioned for engagement
with a surface (46) which inhibits movement of the shoe,
said locking shoe (45) being inwardly displaceable from said
surface and mounted to the said unit (12);

a member (48) mounted for movement within said unit (12);

a lever coupling (49) between the member and the shoe;

a spring-loaded hammer (42) which is operative by means of a
driving spring to strike the member (48) whereby to pivot
the lever coupling to allow disengagement of the shoe from
the said surface; and

an electromagnet (44) for holding the hammer against the
spring loading of the hammer.

4. claims: 15-17, 30-33

A latch for maintaining a unit (12) in a predetermined
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

position within an enclosure so as to prevent movement of
that unit away from that position but to allow such movement
on release of the latch, comprising:an electromagnet (62)
disposed on said unit (12);an armature (63) which is held by
the electromagnet while the electromagnet is sufficiently
energised;a spring (64) for causing movement of the armature
away from the electromagnet on deenergisation of the
electromagnet; anda linkage (65-68) including a roller (68)
which locates in a datum recess (70) to support the unit
(12) against the action of the return spring, said Tinkage
being arranged to withdraw the roller from the recess in
response to movement of the armature away from the
electromagnet.

5. claims: 18-20, 34-37

A latch for maintaining a moveable unit (12) against
movement in a particular direction away from a predetermined
position, comprising:a rod (109) pivoted to the unit (12)
and extending therefrom in the said direction;a fixed
support (101, 107);a linkage (105, 106) which includes an
arm (106) which is pivoted to the support and includes a
shoulder (108) for the reception of a distal end of the rod
(109), whereby movement of the unit (12) towards said
support is prevented;a movable operating member (102) which
is connected to the linkage and movable by an operating
spring (104) to collapse the linkage to free the said distal
end of the rod (109) from the shoulder (108) and thereby to
allow the movement of the unit (12); andan electromagnet
(111) for holding the actuating member (102) in a position
against the action of the operating spring and preventing
collapse of the Tinkage.

6. claims: 21-24, 38-42

A latch for maintaining a moveable unit (12) against
movement in a particular direction away from a predetermined
position , comprising:

a bracket (145) pivoted to the unit (12), the bracket
carrying a first roller (149);

an arm (151) pivoted to a fixed position and carrying a
second roller (150) for engagement with the first roller;
means for biasing the bracket to an angular position wherein
a force on the said unit (12) in the said direction is
transmitted to the fixed member when the unit (12) is in the
predetermined position; and

a hammer (142) which is disposed to be held against the
force of an operating spring (143) by an electromagnet (141)
and is moveable by the operating spring on de-energisation
of the electromagnet to strike the bracket to rotate the
bracket, this rotation causing relative rolling movement
rotation of the roller (149, 150) and disengagement thereof.
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