
DESCRIPTION The present invention concerns time locks and more par-
ticularly locks whose operation can be disabled during predetermined time
intervals the duration of which can be fixed by one or more timing devices.
Such time locks are used principally in protected enclosures such as bank
strong rooms and safes to prevent any manual actuation of the door for
example during the bank's closing hours. In this application, the control
box of the lock con- taining notably the timing device and the blocking
members of the lock mechanism is preferably mounted on the inside of the
door. It is thus desirable, for security reasons, to avoid any electrical
connection between the door and the sur- rounding door frame and for this
reason time locks of this type usually include one or more mechanical
timing devices able to operate without any source of electricity, i.e.
driven solely by means of energy provided by a spring. Such a mechanical
timing device described for example in French patent FR-A-2,435,584
(US-A-4,269,050) generally com- prises a spring-operated adjustable
clockwork mechanism whose spring is wound up to a greater or lesser degree
to set the variable duration of the count-down time of the timing device.
Members coupled to the spring for the purpose of winding it are generally
provided with a dial and an index which display the chosen duration to the
user. Once the setting    operation has been finished, the spring drives
the clockwork mechanism until the selected duration has elapsed. However,
it is possible that the user inadvertently exceeds the duration he wished
to select by moving the winding members beyond the position corresponding
to the desired duration. It would then be impossible for him to go back
unless the winding members or the wheel-train coupling the spring and the
regulator include a friction coupling. Apart from encumbering the timing
device mechanism, such a coupling does not allow an easy and precise
backwards cor- rection to the adjustment and the user would be obliged to
resort to trial and error and, to obtain the position corres- ponding to
the desired duration, would have to make several tries. Furthermore, the
blocking members of the lock's linkage system can only be released by
supplying a given quantity of energy which must come from the mechanical
timing device itself and more specifically from its spring. However, this
release necessarily occurs at the end of the movement of the timing device
when the spring has already lost most of its stored energy so that there
may be problems in overcoming all of the forces necessary to release the
lock. Whereas it is possible by calculation to provide a spring with a
sufficient residual energy, the precise instant when release is to take
place is, to the contrary, uncertain, especially as the timing devices
preferably have a maximum adjustable time of 144 hours. Hence, the
precision of determining the instant of    release is low and may even vary
from 30 to 60 minutes if the timing device is set at its maximum period.
The object of the invention is to supply a time lock which does not have
the described disadvantages. The invention thus provides a time lock
comprising a blocking member able to prevent manual actuation of the lock
during a time interval fixed by at least one mechanical timing device, this
timing device being driven by a spring coupled via a  gear-train to a
regulating device, character- ized in that the timing device comprises a
second regulating device and switching means able to selectively connect to
said wheel-train either the first regulating device or the second
regulating device to adjust the speed of running of the timing device.
Thanks to these characteristics of the invention, it is possible firstly to
accelerate running of the timing device at the end of its movement and to
free the remaining energy of the spring in a very short time whereby this
energy may be used for problem-free control of the blocking members of the
mechanism in the direction to free the lock. In this case, 



the switching means may be actuated by a control member fixed to one of the
wheels of the timing device mechanism, by switching to the second
regulating member when its position corresponds to the end of the fixed
time interval. The invention also enables the running of the timing device
to be manually modified either selectively or per-    4 manently during an
entire time interval in such a way that an incorrect setting may be rapidly
corrected or a setting can be made in another range of time intervals, by
modifying the scale. In the latter case, the timing device may be provided
with a display disk having two scales, one for a long range of time
intervals and the other for a short range of time intervals. The time
intervals may thus be selected much more precisely than with a timing
device having a single range of time intervals with a large maximum
setting, for example 144 hours. The invention will be better understood
from the following description of an embodiment of the invention. In the
accompanying drawings which are given solely by way of example: Figure 1 is
a front elevational view of a time lock according to the invention shown in
its freed configuration; Figure 2 is a cross-sectional view along line
II-II of Figure 1; Figure 3 is a front elevational view of the lock of
Figure 1 in its blocked configuration; Figure 4 is a cross-sectional view
along line IV-IV of Figure 3; Figure 5 is a side elevational view of one of
the timing devices of the time lock; Figure 6 is a cross-sectional view of
the timing device along line VI-VI of Figure 5;    Figure 7 is a partial
front view of the timing device along line VII-VII of Figure 5; Figure 8 is
a cross-sectional view on an enlarged scale of a part of the timing device
of Figures 5 to 7; Figure 9 shows, on a smaller scale than Figure 8, an
external view of a differential used in the timing device; Figure 10 is a
cross-sectional view along line X-X of Figure 8, Figure 11 is an underneath
view of an advantageous varied embodiment of the timing device; Figure 12
is a partially cut away front elevationalview of the timing device of.
Figure 11; and Figure 13 is an enlarged scale view similar to Figure 8,
showing a detail of the varied embodiment of Figures 11 and 12. According
to the embodiment shown in Figures 1 to 10, the time lock according to the
invention comprises a  housing 1 closed by a transparent cover 2 which
forms the front wall of the unit. The housing   is adapted to be mounted on
the door of a strong room, safe or the like provided with a conventional
lock mechanism, preferably a combination lock, of which Figures 1 to 4 show
only a stop bar 3 forming part of the linkage system of the lock.  This bar
3 is able to slide in a passage 4 in the housing 1 provided this passage is
not obstructed for the purpose of locking by a sliding    6 piece 5 which
prevents actuation of the lock in the direction tending to open it. In
other words, a sliding piece 5 guided (in this instance vertically) in the
housing 1 can obstruct movement of the stop bar 3 by being placed across
the passage 4, hence preventing opening of the lock (this opening
corresponding to a movement of the bar 3 towards the left of Figures 1 to
3). The mechanism of the lock may be of any known type so that a detained
description thereof is unnecessary. The sliding piece 5 which is mounted
approximately in the middle of the housing 1 has a guide hole 6 in which
are 



arranged a spring 7 and a push-piece 8 on which an actuating lever 9
pivotally mounted in the housing 1 about a pin 10 can act. The actuating
lever 9 has a control end 9a which pro- trudes through a window 11 provided
in the cover 2 so as to be accessible from the front of the apparatus. It
also com- prises a locking tip 12 which cooperates with a transmission
plate 13 slidably mounted in the housing 1 behind the cover 2. The
transmission plate 13 comprises a notch 14 traversed by the control end 9a
of the actuating lever 9. In one of the angles of this notch is provided an
abutment 15 which co- operates with the locking tip 12 to fix the
transmission plate 13 in position when the lock is in its configuration
preventing opening.    7 The transmission plate 13 is permanently biased to
occupy this position by a spring 16 which engages in a cut- out 17 of the
plate    and which bears against the inner wall of the housing 1. Finally,
the transmission plate 13 further comprises several actuating fingers 18a,
18b and 18c by means of which it can be pushed back against the action of
the spring 16 to shift the lock from its configuration preventing opening
(Figures 3 and 4) to its position authorizing opening (Figures 1 and 2).
The time lock also comprises several timing devices 19a, 19b and 19c which
are all identical and cooperate respect- ively with the actuating fingers
18a, 18b and 18c, and are fixedly mounted in the housing 1. The provision
of several timing devices (namely three) provides a redundancy for security
reasons in order to reduce the risk that a breakdown of one timing device
may prevent any possibility of opening the protected enclosure. In cases
where a lower security factor would be acceptable it would of course be
possible to provide only two timing devices or even only one. It is noted
here that the construction of the three timing devices is exactly the same
so that only one will be described. Each timing device comprises two
mounting flanges 20a, 20b (Figures 5 and 6) rigidly connected together by
spacers 21. On the external face of the rear flange 20a (to the left on
Figure 5) is mounted a barrel 22 containing a spring 22a.    The shaft 23
of this barrel passes through the flanges 20a and 20b and terminates on the
front side of the timing device with a square-shaped winding piece 23a able
to receive a winding key 24 (Figures 2 and 4). A pinion 25 is keyed on the
shaft 23. The front flange 20b carries on its front face a stud 26 on which
is rotatably mounted an indicatingwheel 27 carrying a graduation 28
(Figures 1 and 3). The graduation 28 cooper- ates with an index 29 placed
behing a magnifying glass 30. The graduation 28 in this case indicates
hours and, for example, extends over 144 hours. The indicating wheel 27 is
maintained on the stud 26 by means of a ring 31 and a screw 32 (Figure 5)
and is provided with teeth that mesh with the pinion 25. The shaft 23 of
barrel 22 carries an escapement wheel 33 of a  gear-train 34 which leads to
an escapement-type regulator 35 of conventional type. The gear-train 34
includes four wheels 37 to 39. The first wheel 36 has a wheel 40
cooperating with a winding pawl 41. The second, third and fourth wheels 37
to 39 are multiplying members                that transmit energy to the
regulator 35. The wheels 37 and 38 each have a pinion whereas the wheel 39
has a specific construction that will now be described with reference to
Figures 7 to 9. The wheel 39 comprises an axle 42 pivotally mounted in the
flanges 20a and 20b and carrying a pinion 43   which    



meshes with the teeth 38a of wheel 38. The axle 42 is fixed for rotation
with the cage 44 of a differential mechanism 45. This cage    has the
general shape of a stirrup or yoke with two lateral branches 44a, 44b and
an intermediate branch 44c terminating with an enlarged part 44d
surrounding the axle 42 and receiving a blocking screw 46 which fixes them
together. Each lateral branch 44a, 44b is pierced with a hole 44e coaxial
with the axle 42 to allow passage of a bush 47, 48 of a secondary wheel 49
on the one hand and of a regulator 50 on the other hand. These bushes 47
and 48 are mounted to freely rotate about the axle 42. The secondary wheel
49 comprises a wheel 51 which meshes with the escapement wheel 52 of the
regulator 35, as well as a wheel 53 positioned on the opposite end of the
bush 47 and which constitutes a planet wheel of the differential mechanism
45. This planet wheel meshes with a satellite pinion 54 of this mechanism
rotatably mounted in the cage 44. The regulator 50 comprises a flanged disk
55 cooperating with a planet wheel 56. These two elements are solidly fixed
with the bush 48. The planet wheel 56 meshes with a satellite pinion 57
rotatably mounted in the cage 44. With reference to Figure 7, it can be
seen that the in- dicating wheel 27 carries a control pin 58 able to
cooperate with a lever 59 pivotally mounted at 60 on the front flange 20b
behind the disk 27 and in a plane parallel to this flange. The lever 59 has
an elbow shape and comprises two branches one of which defines a lateral
cam surface 59a    10 cooperating with the control pin 58 as well as a
bearing surface 59b for a return-spring 61 whose other end bears against
the flange 20b. The other branch of the lever carries at its free end a
locking pin 62 which passes through an opening 63 provided in the flange
20b and which is able to act on the flanged disk 55 to prevent it from
rotating, if necessary. A stop pin 64 is additionally provided on the
external face of the flange 20b in order to stop the timing device when it
reaches the end of its path, the stop pin 64 co- operating for this purpose
with the control pin 58. The indicating wheel 27 carries on its front face
another control pin 65 able to cooperate with the corresponding actuating
finger 18a, 18b or 18c of the transmission plate 13. Operation of the
described time lock is as follows. Suppose the lock is in its configuration
shown in Figures 1 and 2. The lock may be actuated normally to permit
access to and closure of the protected enclosure. When the enclosure must
be closed for an extended period of time, for example because of the
absence of personnel, the responsible employee will actuate the lock so
that it cannot be opened until a displayed time interval has elapsed,  i.e.
until return of the personnel for example the next morning. To proceed with
closing of the door and scrambling of the coding system of the lock, the
employee must act on the    actuating lever 9 to move it down then regulate
the three timing devices 19a to 19c to an adequate time interval. Moving
down the actuating lever 9 produces a slight raising of the sliding piece
5, places of the spring 7 under tension and allows the transmission plate
13 to be moved towards the left. However, the transmission plate 13 can
only move to the left when the three timing, devices 19a to 19c have been
set and their control pins 65 have moved away from the corresponding
fingers 18a to 18c. After this setting, closing of the door is followed by
actuation of the lock, which moves the bar 3 to the right. The sliding
piece 5 is pushed up by the spring 7 which places it across the passage 4
and henceforth prevents any actuation of the lock in the direction to open
it. During the setting of each timing device, rotation of the shaft 23 by
means of the winding key 24 sets the spring 22a and tips the lever 59
clockwise as seen on Figure 7, which places the locking pin 62 in the
trajectory of the 



flanges of  disk  55        (Figure 8). The movement produced by releasing
the energy of spring 22a then passes via the gear-train 34 and the
differential mechanism 45 to the escapement wheel 52 of the regulator 35
and the counting of the timing device is carried out with a time base
correspond- ing to the frequency of this regulator. During counting, the
disks 27 of the three timing devices turn in the counterclockwise direction
and at the end    12 of the fixed time interval, the control pin
actuates the lever 59 in each timing device, hence freeing the correspond-
ing flanged disk 55. As the latter only offers a very low resistance to the
differential mechanism 45 and in any event muchlessthanthat imposedon this
mechanism  by the regulator 35,  the residual energy of the  spring
is abruptly released so that the control pin 58 comes to contact with the
corresponding finger 18a to 18c. The kinetic energy taken up by the
gear-train is amply sufficient to actuate the trans- mission plate 18 which
moves abruptly to the right. The instant when this takes place is precisely
determined as it corresponds to freeing of the flanged disk 55. Of course,
when as in the present example three timing devices are provided, the
instant of freeing of the lock corresponds to that determined by the timing
device in which the flanged disk 55 is disengaged first. If the setting is
done care- fully, it can be arranged that the three timing devices are
freed practically at the same time. Hence, the wheel 39 in which the
differential mechanism 45 is incorporated constitutes switching means that
modify the running of the timing device by connecting the gear- train
thereof either to the regulator 35 or to the regulator 50. In the
embodiment described above, control of these switching means is automatic
and is determined by one of the mobile members (namely the disk 27) of the
timing device.    13 Figures 11 and 12 show a variation of the invention in
which the speed of running can also be increased by the user by means of
the winding key 24. In this variation, the lever 59 comprises an extension
66 whose surface 67 opposite flange 20b is slanted to form a cam surface.
Additionally, a pin 68 is force-fitted in the flange 20b and maintains an
elastic blade 69 whose free end carries a lug 70 which comes to bear
against the surface 67 to push away the lever 59 and turn it in the same
direction as the control pin 58 moves the timing device at the end of its
path. The flexion of the elastic blade 69 to urge the lug 70 may be
obtained by pushing the winding key 24 axially against the square-shaped
winding piece 23a towards the flange 20b. As soon as the key is released,
the blade re- assumes its initial position and the lever 59 once more
blocks the flanged disk 55. It is clear that in this manner the user can
easily accelerate running of the timing device as long as he maintains the
winding key 24 pushed against the square-shaped winding piece 23a. It is
consequently extremely simple to adjust the timing device to the desired
time setting, since it suffices to bring the disk 27 slightly beyond the
position corresponding to this setting then to move it back by pushing on
the key. The regulator 50 may incorporate a flanged disk as described above
to confer a given resistance to rotation thereof. Of course, it is also
possible to use an inertia disk or a friction disk, for example.    14
However, according to another embodiment of the inven- tion, it is also
possible to replace the regulator 50 by an escapement-type regulator 71
(Figure 13) cooperating with a wheel 72 keyed on the bush 48 of the
differential mechanism 45. Such a regulator may be of conventional
construction like the first regulator 35 but however having a different 



frequency.Hence, according to the position of the locking pin 62, it is
possible to selectively set the timing device with two different speeds of
running, for instance to be able to select a time interval at choice in two
different ranges, one for example from 0 to 12 hours and the other from 0
to 144 hours. In this case it is advantageous to provide two corres-
ponding scales on the disk 27 and it is convenient to provide a device
enabling the pin 62 to be permanently held in either of its two positions.
This can easily be achieved by providing a releasable locking member (not
shown) asso- ciated with the elastic blade 69.    CLAIMS 1. A time lock
comprising a blocking member (3) able to prevent actuation of the lock
during a prede- termined time interval fixed by at least one mechanical
timing device, this timing device (19a to 19c) compris- ing a spring power
supply (22, 22a) coupled via a gear- train (34) to a regulating device
(35), characterized in that the timing device (19a to 19c) comprises a
second regulating device (50; 71) and switching means (45, 59, 62) able to
selectively connect to said gear-train (34) either the first regulating
device or the second regu- lating device (35; 50; 71) to adjust the speed
of run- ning of the timing device. 2. A lock according to claim 1,
characterized in that the switching means (45, 59, 62) are associated with
control means (58) automatically acting during running of the timing device
and movable by the gear- train (34) thereof. 3. A lock according to claim 1
or 2, characterized in that the switching means (45, 59, 62) are associated
with manual control means (24, 66 to 70) for selectively actuating said
switching means (45, 59, 62) at an instant of the time interval of the
timing device, which is freely chosen by the user. 4. A lock according to
claim 2 or 3, characterized in that said control means (58) are arranged to
provide switching onto the second regulating device (50) when the time
interval of the timing device has elapsed.    5.  A lock according to any
one of claims 1 to 4, characterized in that the second regulating device
(71) sets the timing device with a running speed greater than the running
speed of the first regulating device (35). 6. A lock according to any one
of claims 2 to 5, comprising a display disk (27) coupled to the gear-train
(34) of the timing device, characterized in that said automatic control
means (58) comprise a pin fixed to said display disk (27). 7. A lock
according to any one of claims 2 to 6, characterized in that said switching
means comprise a differential mechanism (45) forming the wheel of the
gear-train (34) immediately preceding said regulating devices (35; 50; 71).
8. A lock according to claim 7, characterized in that said second
regulating device (50) is of the flanged disk type (55). 9. A lock
according to claim 7, characterized in that said second regulating device
(71) is an escape- ment-type regulator. 10. A lock according to any one of
claims 7 to 9, characterized in that said switching means comprise a
blocking member (59, 62) movable between two positions in which it
respectively frees and locks the output of said differential coupled to
said second regulating device (50; 71) as a function of the position of
said control means (58).    


