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(54) Lock mechanism

(57)  Theinvention relates to a lock mechanism com-
prising arotatable input member, areciprocally moveable
output member and an intermediate member having
ends which are linked to the input and output members.
One end of the intermediate member linked to the output
member is arranged to be selectively moveable between
one of two positions in which it can either transmit force
from the input member to the output member or not. Con-
trol means are provided for controlling the said position
which is selected for the intermediate member.
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Description

[0001] The presentinvention relates to a lock mecha-
nism and more particularly to a lock mechanism which
has a large motion but minimal free-play.

[0002] There are many instances where a lock mech-
anism is required which requires a large motion but one
of the problems associated with a large motion is that
such mechanisms often have a relatively large amount
of free-play which is disadvantageous from a number of
points of view.

[0003] Itis an object of the present invention to provide
a lock mechanism with reduced free-play and more par-
ticularly to a lock mechanism having a bi-directional cou-
pling with little or no free-play in either direction.

[0004] Itis a further object of the present invention to
provide a lock mechanism which can be electrically
latched and/or unlatched in a convenient manner.
[0005] The above two objects can be present either
individually or in combination in a preferred lock mecha-
nism.

[0006] In order that the present invention be more
readily understood, an embodiment thereof will now be
described by way of example with reference to the ac-
companying drawings in which:-

Fig. 1 shows a lock mechanism in a first condition;

Fig. 2 shows the lock mechanism of Fig. 1inasecond
condition; and

Fig. 3 shows the mechanism of Fig. 1 in an interme-
diate condition.

[0007] There are many instances where locks are re-
quired which operate output members having relatively
large movements. Often this results in quite large forces
needing to be generated or transferred within the lock
mechanism. One such instance is the locks which are
used for PVC windows and/or doors where the complete
lock mechanism fits inside the frame of the window or
door. Such mechanisms also often have long bars so as
to provide for a plurality of locking points along the length
of one of the elements of the door or window.

[0008] Such mechanisms have a number of constrain-
ing features one of which is that the complete mechanism
must be located within the thickness of the door or win-
dow frame and the other is that it would be advantageous
to provide a mechanism which is capable of being adapt-
ed to a number of different situations such as a handle
on only one side, handles on both sides, or a handle on
one side which is not connected to the handle on the
other side of the window or door.

[0009] Turning now to the drawings, the same refer-
ence numerals are used throughout the drawings to rep-
resent the same parts. Referring firstly to Fig. 1, this
shows a mechanism in which the originating force is pro-
vided by arotable lever 10 which is mounted on a square
section shaft 11 which in turn is capable of rotation by a
user operating a handle or knob. The free end of the lever
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10 is linked to an end 12a of an intermediate member 12
by means of a pin and slot arrangement which provides
for true reciprocation of the intermediate member 12 as
the arm 10 rotates. The other end 12b of the member 12
is linked to an output rod 13 by a specially constructed
linkage which will be described in more detail later. The
output rod 13 transmits the reciprocal motion of the in-
termediate member 12 to an output linkage or mecha-
nism which, depending on the use to which the lock is to
be put, may amplify the motion of the member 13.
[0010] The intermediate member 12 is linked to the
output rod 13 by means of a controlled linkage. The con-
trolled linkage comprises a pivotally mounted rocker el-
ement 15 on the end 12b of the member 12 which en-
gages with the output member 13 at two pivot points 15a
and 15b. It will be noted that the main rocker pivot 15¢
is not in line with the pivot points 15a and 15b. Itis to be
further noted that the pivot points 15a and 15b are not
fixed to the output member 13. Rather, they constitute
additional axis about which the rocker 15 may pivot de-
pending on the constraints placed upon the intermediate
member 12. This will now be described in more detail.
[0011] Let us consider that the pivot points 15a and
15b are in fact constituted by circular cross-section pins
which are received in arcuate recesses in the ends of a
slot 18 in the output member 13. If a force is applied to
the main pivot 15c in a direction such that the pins 15a
and 15b are held in the recesses, then any linear move-
ment of the intermediate member 12 parallel to the length
of the slot in the output member 13 will result in recipro-
cation of the output member 13. Consequently, it will be
apparent that any rotation of the handle or knob attached
to the square section shaft 11 will result in reciprocation
of the output member 13 in this condition.

[0012] Conversely, in the absence of a holding force
on the main pivot 15¢, because the main pivot 15¢ is out
of line with the line joining the pivot points 15a and 15b,
the rocker 15 will pivot about either the pin 15a or the pin
15b depending upon the rotational direction of the arm
10. This is clearly shown in Fig. 3 where the rocker 15 is
seen to be pivoting about the pin 15a and also in Fig. 2
where the arm 10 is seen to be fully rotated which has,
in turn, fully rotated the rocker 15 about the pin 15a. In
this condition the output member 13 has not been moved
despite the rotation of the knob or handle attached to the
shaft 11.

[0013] It will be apparent, however, that if a force is
applied to the intermediate member 12 in a direction to
maintain the rocker 15 in the condition shown in Fig. 1,
any rotation of the knob or handle attached to the shaft
11 will result in reciprocation of the output member 13.
[0014] The pin 15bis provided so as to enable the out-
put shaft to be moved either upwards from the position
shown in Fig. 1 or additionally in a downwards direction
from the position shown in Fig. 1.

[0015] It will also be appreciated that the above-de-
scribed mechanism could be modified by the application
of a biasing mechanism which will return the arm 10,
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intermediate member 12 and rocker 15 from the position
shown in Fig. 2 to the condition shown in Fig. 1.

[0016] If we now turn to the situation where itis desired
to reciprocally move the output member 13, this is
achieved, as mentioned above, by providing a force on
the intermediate member in a direction to maintain the
rocker 15 in the condition shown in Fig. 1 with the pins
15a and 15b in the slot in the output member 13. This
can be achieved in a number of ways but in the present
embodiment, it is preferred to do this under the control
of an electrically operated member 20 which is arranged
to act on a toggle mechanism in the form of two pivotally
linked arms 21 and 22 which are pivotally connected to-
gether by pivot 23. The link 21 is pivotally moveable about
a fixed pivot point 25 and the free end of the link 22 is
coupled to the intermediate member 12 by means of a
pin 28 fixed to the free end of the link 22 and received in
a slot 30 in the intermediate member 12. The pin 28 is
constrained to move in a direction transverse to the di-
rection of reciprocation of the output member 13 by being
received in a transversely directed slot provided in a fixed
part associated with the overall lock mechanism.

[0017] Intheabsence ofany otherforces such asthose
generated by the electrically operated device 20, and be-
cause the fixed pivot 25 is not aligned with the slot in the
fixed portion of the housing, the linkage formed by the
links 21 and 22 will be free to collapse to the condition
shown in Fig. 2. However, if a force is applied to the link-
age 21, 22 so as to resist or inhibit the collapsing of the
linkage, the intermediate member 12 cannot move in a
direction to permit rotation of the rocker 15 about the pin
15a and consequently rotation of the square section shaft
11 will result in reciprocation of the output member 13.
In the preferred embodiment, the device 20 is in the form
of an piezo ceramic actuator such as the one sold as the
AL2 by Servocell Limited which can be electrically con-
trolled to either permit collapsing of the linkage 21,22 or
inhibit collapsing of the linkage 21,22 by contacting a
suitable part of the linkage.

[0018] As before, this arrangement is bi-directional as
long as one dimensions and positions the slot 30 appro-
priately and biasing of the mechanism can also be pro-
vided in this condition also.

[0019] The above mechanism is the basis mechanism
which can be utilised in situations when a handle need
be provided on only one side of the door or window or
where it is appropriate to have single solid shaft 11 with
handles on both the inside and outside. It is possible to
modify the above construction so as to provide for the
situation where one wishes to have a handle on the inside
which is not rigidly coupled to handle on the outside so
as to permit a number of different operational facilities.
This is achieved by means of utilising a common output
member 13 which has an increased dimension into the
thickness of the paper and providing two intermediate
members 12 and control linkages 21,22 with associated
electrical control, if desired. Each of the intermediate
members 12 would be connected to its own shaft 11 and
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handle or knob.

Claims

1. Alockmechanism comprising a rotatable input mem-
ber, a reciprocally moveable output member and an
intermediate member having ends which are linked
to the input and output members, the one end of the
intermediate member in engagement with the output
member is arranged to be selectively moveable be-
tween one of two positions in which it can either
transmit force from the input member to the output
member or not, and wherein control means are pro-
vided for controlling the position selected for the in-
termediate member.

2. Alock mechanism according to claim 1 wherein the
control means includes two pivotally linked members
located between a fixed point on the mechanism and
the intermediate member.

3. Alock mechanism according to claim 2 wherein the
control means includes an electrically operable de-
vice arranged to control rotation of the linked mem-
ber pivotally mounted to the fixed point.

4. Alock mechanism according to claim 3 wherein the
electrically operable device is a piezo ceramic actu-
ator.

5. A lock mechanism according to any one of the pre-
ceding claims wherein the intermediate member is
provided with a rocker element having two spaced
pivot members for engagement with the output mem-
ber.

6. A lock mechanism according to claim 5 wherein the
two spaced pivot members are formed by pins ar-
ranged to be received in recesses in the output mem-
ber.

7. Alock mechanism according to claim 5 or 6 wherein
the output member is formed with a slot, the length
of which is substantially the same as the distance
between the pivot members.



EP 2 133 492 A1

\ /
‘Nd .;//l>mW
— \mm ,,,,, 30
Qw ] PAS
21U % 50
AHH////gﬁmEU
I5¢ I# o
ey N
w, ]
fe L

\ﬂj
/1If
25" N
ol (D)
mm\L 4
O] N
2.0 |
+
B
| L




EP 2 133 492 A1

)

Europiisches
Patentamt

European

Patent Office EUROPEAN SEARCH REPORT

Office européen

des brevets

w

EPO FORM 1503 03.82 (P04C01)

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 08 25 2028

Citation of document with indication, where appropriate,

Relevant

CLASSIFICATION OF THE

Category of relevant passages to claim APPLICATION (IPC)
X GB 2 289 306 A (INTELLIGENT LOCKING SYS 1 INV.
LTD) 15 November 1995 (1995-11-15) EO5B47/06
* page 12, line 12 - page 13, line 13; E05C9/00
figures 7-9 *
X US 6 062 613 A (JUNG OLIVER ET AL) 1
16 May 2000 (2000-05-16)
A * column 3, line 33 - column 8, line 16; |2,3
figures 1-3 *
X US 2 916 903 A (SQUIRE HERBERT D) 1
15 December 1959 (1959-12-15)
* column 1, line 61 - column 2, line 66;
figures 1-4 *
X AT 390 988 B (GEBR. GRUNDMANN GMBH) 1
25 July 1990 (1990-07-25)
A * page 3, line 1 - line 27; figures 1-3 * (2,3,5
X WO 00/61897 Al (STROEBECH KRISTIAN DOGEL) |1
19 October 2000 (2000-10-19) TECHNICAL FIELDS
* page 6, line 13 - page 8, line 4; figure Pe
1* EO5B
X DE 35 39 173 Al (BERGWEILER KARL) 1
7 May 1987 (1987-05-07)
* column 2, line 56 - column 3, line 7;
figures 1-13 *
A EP 0 889 183 Al (PREFER SRL) 1
7 January 1999 (1999-01-07)
* column 5, line 2 - Tine 44; figures 1-4
*
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
The Hague 18 November 2008 Perez Mendez, J

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

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

& : member of the same patent family, corresponding




EPO FORM P0459

EP 2 133 492 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 08 25 2028

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.

18-11-2008
Patent document Publication Patent family Publication

cited in search report date member(s) date

GB 2289306 A 15-11-1995 NONE

US 6062613 A 16-05-2000 WO 0805840 Al 12-02-1998
DE 19631869 Al 12-02-1998
EP 0917612 Al 26-05-1999
JP 2000515595 T 21-11-2000

US 2916903 A 15-12-1959  NONE

AT 390988 B 25-07-1990  NONE

WO 0061897 Al 19-10-2000 AU 3803000 A 14-11-2000
DK 47499 A 13-10-2000

DE 3539173 Al 07-05-1987  NONE

EP 0889183 Al 07-01-1999 IT T0970576 Al 04-01-1999

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



	bibliography
	description
	claims
	drawings
	search report

