Door lock Field of technol ogy The invention relates to an

el ectromechani cal | ock equi pped with a sol enoid. The solenoid's
operation is controlled with a controller. Prior art

El ect ronechani cal | ocks often use a sol enoiid to control deadbolting
means in the lock so that the lock bolt is | ocked into the deadbolted
position or the deadbolting neans are rel eased fromthe deadbolted
position. A solenoid is also used to link the handle to other parts
of the | ock. A typical solenoid conprises a coil fitted into a
ferromagnetic body. A solenoid plunger, which is a netal rod, is

| ocat ed i nsi deggbprceoi | and noved by nmeans of a magnetic field
generated around the coil. The novenent of the solenoid plunger is
utilised in | ock mechanisns to achi eve the desired action. The
operation of the solenoid is controlled by a controller also known as
a sol enoi d copli0i &F nagﬁgy pur pose of the controller is to reduce the
current consunption OP sol enoid. Figure 1 iIIustrates t he current

curve of a typi ; 0 I | er evi
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sol enoid to gémas@maﬁQSSméhﬁmne@bbwn&hﬂamgwa&gnabm&.fleld to nove the
sol enoid plunger. After a certain tinme, once the plunger has noved to
the desired position, the current going through the solenoid is

driven to hol ding power 2. Holding power is required to hold the

sol enoi d pl ungedr ain the desired position as a solenoid typically

enpl oys a return spring to return the sol enoid plunger to the initial

posi tion when tiMss@ntitBbAichSotiesREYUSEE solEheid Bt &ntRE bbffboRingREARNA
power and hol di ng power is di nensioned
the Iock so that the lock bolt 1s locked into the deadbolied position or the
deadbolting means are released from the deadbolted position. A solenoid is also

used to link the handie to other parts of the lock.

A typical solenoid comprises a coil fitted into a ferromagnetic body. A
solencid plunger, which is a metal rod, is located inside the coil and moved by
means of a magnetic field generated around the coil. The movement of the

solenoid plunger is utilised in lock mechanisms to achieve the desired action.

The operation of the solenoid is controlied by a controller also known as a
solenoid controfler. The purpose of the controller is to reduce the ocurrent
consumption of the solencid. Figure 1 illustrates the current curve of a typical
solenoid controlled by a controller. It is evident from the figure that at first,
motion power 1 is routed to the solencid to generate a sufficiently strong
magnetic field to move the solenoid plunger. After a certain time, once the
plunger has moved to the desired position, the current going through the
solenoid is driven to holding power 2. Holding power is required to hold the
solenoid plunger in the desired position as a solenoid typically employs a return
spring to return the splenoid plunger to the initial position when the solenoid is

unenergised. The total period of motion power and holding power is dimensioned

@



2 to be sufficient for normal operation such as opening the door
and/ or turning the handle. The use of holding power reduces the
current consunption of the solenoid. It is desirable to dinension the
return spring to be as stiff as possible & confidence about the
state of the unenergi sed solenoid is desired. Mdre energy is required
to put the sol enoid plunger and the associated | ock nechanisminto
notion conpared to the energy required to hold it in place. The

return springoit® dlifigiasi RREMI tohefa ok as bRening ikl BBoPAWRSr tufhing the
order to all ow the solenoid to overcone the force of the return
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range in order to prevent undesirable heating of the sol enoid.
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particular require the use of smaller soleno ue to lack of space.
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|l ock 6 is arranged to generate notion power:-3 to nove the sol enoid
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power 3 is pH:]seSgI‘ 'sBiler solenoids due to lack of space. However, the solenoid must be
sufficiently large to generate the required power. Thus the problem (particularly
with small solenoids} is that the solenoid must generate sufficient power while

maintaining reasonable current consumption.

Short description of invention

The objective of the invention is to reduce the disadvantages of the preblem
described above. The objective will be achieved as described in the independent

claim. The dependent claims describe various embodiments of the invention.

In an embodiment according to the invention, the controller 7 of a solencid of
an electromechanical lock 6 is arranged to generate motion power 3 to move the
solenoid plunger and’ holding power 2 to hold the solencid plunger in place.so
that the motion power generated is comprised of a higher power level 4 and a

lower power level 5 that are alternating. Thus the motion power 3 is pulsating




3 power that ainms to overcone the friction forces worKki ng agai nst the
novenent of the sol enoid plunger. Pulsating notion power consumes
| ess current than steady notion power. List of figures In the

fol | ow ng,

the invention is described in nore detail by reference to

‘the encl osed draw ngs, where Figure 1lill ustrates an exanple of a

prior art

| ock sol enoid controller current curve, Figure 2illustrates

an exanple of a lock solenoid controller current curve according to
t he i nvention, and

power that aims to overcome the friction forces working against the movement
of the solenoid plunger. Pulsating motion power consumes less current than

steady motion power.

List of figures

In the following, the invention is described in more detail by reference to the

enclosed drawings, where

Figure 1 illustrates an example of a prior art lock solenoid controller

current curve,

Figure 2 illustrates an example of a lock solencid controller current

curve according to the invention, and

Figure 3 illustrates a simplified example of an embodiment

according to the invention.

Description of the invention

Figure 2 illustrates a solenoid controller current curve according to the
invention, in which the motion power 3 consists of a higher power level 4 and a
lower power level 5. The power can be represented, for example, with the
formula P = Ul, in which U is voltage and [ is current. When the voltage and/or
current level is varied, the power level also varies. This text speaks of power
levels but it is clear that the desiréd power level can be implemented by
controlling the voltage or current. The power levels 4, 5 are alternating, creating
a variable power range 3. A pulsating force is imposed on the solenoid plunger
within this power range. Pulsating power helps to overcome friction forces. The

locking mechanism may be loaded {for example, door sealing strips), which



Figure 3illustrates a sinplified exanple of an enbodi nent accordi ng
to the invention. Description of the invention Figure 2
illustrates a solenoid controller current curve according to the
_invention, in which the notion power 3 consists of a higher power

| evel 4 and a | ower power |evel 5. The poﬂer can be represented, for
exanple, with the formula P = U, in which Uis voltage and | is
current. When the voltage and/or current |level is varied, the power
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of the higher power level is limted and it is repeated at certain
intervals, whill Pt WaMY&BrSFRSSIHAY Decdmecieiuaigmal thirehighprgpawer level is

limited and it is repeated at certain intervals, while the user may have ceased

pressing the handle.

Figure 3 illustrates a simplified example of équipment according to the
invention, in which the electromechanical lock 6 comprises a solenoid 8 and a
solenoid controller 7. The solenoid is arranged to control either the bolt 8 or the
functional linkage between the lock handle and the rest of the lock mechanism
10. The controller 7 is arranged to generate the motion power consisting of
alternating power levels as described above, In handie-controlled locks, when the
handie is pressed and the solenoid B8 receives a control command, the link
between the handle and the rest of the mechanism is mare secure when the
handle is released. The solenoid operating voltage is normally 10 to 30 volts
direct current. The operating voltage is modified by pulse-width maodulation

{(PWM}, for example, which creates the desired current and power level.
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Figure 3 illustrates a sinplified exanple of equipnment according to
the invention, in which the el ectronmechanical |ock 6 conprises a
solenoid 8 and a solenoid controller 7. The solenoid is arranged to
control either the bolt 9 or the functional |inkage between the | ock
handl e and the rest of the | ock mechanism&0. The controller 7 is
arranged to generate the notion power consisting of alternating power

| evel s as described above. In handle-controlled | ocks, when the

handl e is pressed and the solenoid 8 receives a control commuand, the
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i nvention can be achieved through many different solutions. It is
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embodiment can be implemented within the scope of the inventive idea.



Cl ai nms 1. Acontroller (7) of a solenoid (8) of an

el ectronechani cal |ock (6), arranged to generate notion power (3) to
nove a sol enoi d plunger and hol ding power (2) to hold the sol enoid
pl unger in place, |levels of said powers being created by pul se-w dth
nodul ati on, characterised in that the rfbtion power (3) to be
generated is conprised of a higher power level (4) and a | ower power
| evel (5) that are alternating, said higher and | ower power |evels
bei ng created by pul se-wi dth nodul ati on. 1 A controller according
to aim1, chdf@ddserised in that the notion power (3) conprises

t hree hi gher power |evel ranges (4) and two l'ower power |evel ranges
(5), said notidn fpowerolist &fitafregsdlendidhé8)hdigdreelepowvaeci il [JcRNEGE .arranged

3. Acontroller according to dapm1 or 2, (ihar,acterised in that the
duration of tROHFGRRMBREP YA 19 woy8 3 splgmidplugar mkheldingicowerdR)

the |ower powsrhdi®\gé sofendfe plngst MBplace, Kveld FOMd Polits BERET LG4,

any of the Clainms from1l to 3, characterised in that the notron power
i s arranged tRylssevidépewre@tian, a desired interval. 5. An

el ectromechani cal | ock (6) conprising a solenoid (8) and a sol enoid
control | er (7),charanterisedrin shat tha reiEan phwers () dndiedgerertiedid ermgrigedicf a

conpliant w r E]te aims from1 to 4. % A door .
lock accordi trl?gbhtgg%& al m %e‘?(% fpgc? ?WEESOWﬁr{Pﬁ‘éeJ (ghéh@o?ﬁer feragiings sgid
processor or hagmeehmtdwar pohee Uviels being created by pulse-width modulation.
2. A controller according to Claim 1, characterised in that the motion power
{8) comprises three higher power level ranges (4} and two lower' power level

ranges (5), said motion power starting in the higher power level range.

3. A controller according to Claim 1 or 2, characterised in that the duration of
the higher power level is 25 to 35 ms and the duration of the lower power level

is 15 to 25 ms,

4. A controller according to any of the Claims from 1 to 3, characterised in

that the motion power is arranged to be repeated at a desired interval,

5. An electromechanical lock (6} comprising a solenoid (8) and a sclencid
controller {7}, characterised in that the solenoid controller {7} is compliant with

one or more of the Claims from 1 1o 4.

6. A door lock according to Claim 5, characterised in that the controller is a

processor or an electric circuit. -



