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Door lock Field of technology The invention relates to
an el ectronechani cal | ock equi pped with a sol enoi d.

wabmosadoenoi d' s operation is controlled w th aPCT/FI2008/050636

controller. Prior art Electronechanical |ocks often
use a solenoid to control deadbolting nmeans in the

|l ock so that the lock bolt is |locked into the

deadbol ted position or the deadbolting nmeans are

rel eased fromthe deadbolted position. A solenoid is
al so used to link the handle to other parts of the
bé&6Klock typi cal solenoid conprises a coil fitted into
a ferromagnetic body. A solenoid plunger, which is a
nmetal rod, is located inside the coil and noved by
means of a magnetic field generated around the coil

FiBRI 5P MRBIo the solenoid plunger is utilised in
| ock nechani sérys to achi eve the desired action. The

Opﬁ{ealh{/ |oﬂfresatﬂ@ﬁ<§)°ér‘?@@c%h%cﬁé’r%él%él@ %;ffﬂe with X solenoid. The

controlT'er al nown as a sol enoid contr

ulanpidie opérativreiscammtrotied with asontolfesduce t he current
consunption of the solenoid. Figure 1 illustrates the
current curve of a typical solenoid controlled by a
controller. It is evident fromthe figure that at
Prioisart notion power 1 is routed to the solenoid to
generate a sufficiently strong nagnetic field to nove

t h@lémoﬁﬁmihdni@hubdef oftdl\f sy a 8olepvidab Rohirpedeadbelting heeans in the
er has noved to the desired position, the current

'g@h Ag thafr HedAck Relt & lacKsed d’tPsth@ rdepsholtes Resiiehgr Jndpadbolting
r%ear‘léobt‘é' r@ﬁaa@@éﬂ‘%rﬂ fhe! @SHAbbREY bSsitid. E&l@néﬁ@'@ BRb%ised to link the

plunger in the desired position as a sol enoid

hapgiectal dtherargpts®f $healoclet urn spring to return the

sol enoid plunger to the initial position when the

s éypica sioiaenqniubnemg'riwda Chiil efittedt iato pefeiromhaghetimbodyn A solenoid

Fgowerr aEd hol _di n (hQyer s .di msnii ned .Fo ge d means of
IETCEID 1P 6 MvS Y 5T PR Elr SR P NG pemeans of a

rdagretiafidld geheratdongroune therdil.eThel hovesendbdf thel sbiégbid plunger is

power reduces the current consunption of the sol enoid.
thsq;dSln lock mechanisms to achieve the desired action.

The operation of the solenoid is controlled by a controller also known as a solenoid
controller. The purpose of the controller is to reduce the current consumption of the
solenoid. 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
solenoid 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 solenoid plunger to the initial position when the solenoid is
unenergised. The total period of motion power and holding power is dimensioned to
be sufficient for normal operation such as opening the door and/or turning the handle.
The use of holding power reduces the current consumption of the solenoid. It is

desirable to dimension the return spring to be as stiff as possible as confidence about
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desirable to dinmension the return spring to be as

stiff as possible as confidence aboutthe state of the
won@aes@ised sol enoid is desired. Mre energy PGI/FI2008/050636

required to put the solenoid plunger and the

associ ated | ock mechani sminto2notion conpared to the

energy required to hold it in place. The return spring

is dinensioned with regard to the hol ding power in

thé Gedte o tied hﬁéﬁérb@e& coRneiddistaesher Meneehdrgy ivrapired to put the
the return spring in all situations. Electronmechani cal

galRneld pivpger an@.tthe«@rsf;oqlat@d|I@cksﬁr@@aamam ipipemetipn cortpared to the
W%Gh@a & h&a‘ﬁ ih Btte. ﬁﬁ@}étﬁ@ s%lr.ﬁgﬁsr &H%%Q@Hé& Hith regard to the

CKs In particular require t use” of smal
haidieg ppwer dpsderdolatiow thd selpaeid.to Biwensore, the fmfce of theaettirn spring
. t.be sufficiently large to generate the required
'%Irtuaet?ﬁ'gs the problem (particularly with snall

s FF i hasial B8, hote REAHHRR Rud XPdcsBh feriBerent paumponents of

tA@NEEHIPSinaer SIBOFEMEERMidaPlidck8 iAf parisieat reuirdh@e use of smaller
objectlve of the invention is to reduce the

ey i lackfof spaceyr ideweysrd e solpeeid dpeside syficiently large to
qél?ig%ﬁé INE rddi rled%V\?é%f_hTﬁLYds:p eea@'ogl%?& Frﬂa@ﬁ‘éﬂjlég@s@vm? small solenoids) is

ependent "claim ent clainms
thalrthe ssleonidotustgeneraié stficienhpewmen winile malnmnlegmﬂﬁonahle current
%c%org'.n to the invention, the controller 7 of a
SOPEN ‘of an el ectronmechanical lock 6 is arranged to
generate notion power 3 to nove the sol enoid plunger
and hol di ng pomer 2 to hold the solenoid plunger in

| ace so.t e tlon power generated is conprised
@?0'5‘3'?;?%@5%8 ve|n P8l 4 and a | ower power level 5

t are alter atln Thus the nmotion power 3 is
pwhaeap ifGINSoRE g IARNPTES 118 Tegre: di daSvARAges of the problem

cfé%%ﬁlﬁ‘éd ‘éﬁb\lfé Nthe2@BjcBile WIELEDXAERRH £ Jb&Gibeal |ﬁ”tﬁéqndependent
Pul'sating notion power consumes |ess current

Qlaﬂahgfbe slgagnarstt clarmp darsribelMagipus fmbiodinnesds phthe irrvention.
follow ng, the invention is described in nore detail
byin raef @neodimend ac¢nediog db dise ihventan, rtge cominelles i gfuar golgnoid of an

LS BLERAPHR*ER! Srllocd B igBhedid OB BOMENY & move the
solenoid plunger and holding power 2 to hold the solenoid 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 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
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current curve, Figure 2 illustrates an exanple of a
| ock sol enoid controller current curve according to

wo bmojosspent i on, and Figure 3 illustrates a si nptT/Fi2ew$/050636

exanpl e of an enbodi nent according to the invention.
Description of the invention FBgure 2 illustrates a

sol enoid controller current curve according to the
invention, in which the notion power 3 consists of a

hirghee 1pover | eviRlstrdtedngn axafps opewBriol arabeld sol€héid controller
power can be represented, for exanple, with the

GUEEREPYVE = U, in which Uis voltage and | is

current. Wen the vol tage and/or current level is

varg¥a 2 t he powefustratesl aa| @@mple i@sa lagl soleaprd sprtealigr current

(ﬁj c‘!t%rrdlh Y |mgnt|bﬁ C[.decl ear that the desired power
eve

can e i mpl enent’e y controlling the voltage or

cr e@?gn g The po strjafae\éeé §|mApI|f|éd @%ﬁn@let of Sge%rﬁ&%lment according to

a variab power ra
the inveptised on t he solen0|d plunger mnthln thIS power
range. Pul sating power helps to overcone friction
forces. The | ocking mechani sm nay be | oaded (for
exanpl e, door sealing strips), which nmakes it nore

Déddriptioni oft thefiiveritivn sol enoi d plunger in notion. In
ot her words, the solenoid plunger can be put in notion

Wi Ft@Urle@Slﬁuéi@tﬁ a kbleAbidejonabidricurrepeairi@dct&dRblo ®le invention, in
not 1 on power are used. The period of notion power

s Golen soverdconiss rdral Tassieel 8andlowey dawer level
5.Q'htegfovﬂ§%aﬁeo% @ﬁ%l Iehfé@b | ca%% tﬁttMe iy P'-—SBI, inwhich U is

appropriate for St ap I's prefera
\dttage tahd Ine tcuoani dVeen tfwwgrdta:gesami/@rscuﬁaﬂh leveh isg‘#m’ied the power

B Blson A BT R L SB0R s oo Ve BBl f | AHGT naf b dBsired power

leediehnibg implirgéraed Ib?\&@htrblﬁr’@the EMage iok dLigent. Vﬁé)power levels 4, 5
wel | - functioning ution. The duration of t he hi gher

Fe\enading, Cr@aE%ﬁh ab‘@”apl?r PRYRINFINES 237 PY SQ‘H“QTéorC%F?d'mposed on
th8&diHA bRIvgEF Withf IHRYBEbWRP Wsigd. B atmgGtvdienelps &

25 ms. In rgctl ce, peri o\gQ Y‘%ig aimg és overcome
friction forces. The Iocklng mechanism may be loaded (for example, door sealing
strips), which makes it more difficult to put the solenoid plunger in motion. In other
words, the solenoid plunger can be put in motion with less power if alternately

repeating levels of motion power are used.

The period of motion power is dimensioned so that the solenoid plunger can be
moved to the desired position. Approximately 130 ms is appropriate for most
applications. It is preferable that the motion power range 3 starts with a higher power
level. For example, three higher power levels and two lower power levels, among
which the first level is a higher power level, constitute a very well-functioning solution.
The duration of the higher power level 4 can be, for example, 25 to 35 ms, and the
duration of the lower power level 5 can be 15 to 25 ms. In practice, periods of
approximately 130 ms (or another period of motion power) can be repeated as
desired, for example at intervals of 1 second or 3 seconds. This is convenient, for
example, when a user is pressing the lock handle, preventing the solenoid plunger
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approximately 130 ns (or another period of notion
power) can be repeated as desired, for exanple at

wo ndoeos@bs of 1 second or 3 seconds. This is PCT/FI2008/050636

conveni ent, for exanple, when a user is pressing the
| ock handl e, preventing the sofenoid plungerfrom
nmoving. In this case, the solenoid will not warm up
excessi vely because the duration of the higher power

fra @hovisg.! Innthisecas®) dné tsolepoidendiai dv@in Cpréakssively because the
intervals, while the user may have ceased pressing the

Gsataneof thegnleaersp@weru@wfelatségmaedsarﬁq;un i repeaied | @rigin intervals,
mwtﬂ%eér%gl 2 ?aée%l ;5r9§s.h ¥RMHdie. i n which the

e ectronecha rises a solenoid 8 and a
con ro:ﬁll@%&%@%%f?ﬁ%ﬁa Eggmﬁ cﬁ%ﬂp%m:et?}tgggﬁaﬁﬁqﬂtﬂ% invention, in

wisthvenelebirorhedianicah tick Gaoampiieesraselendid tthand acslolen0|d controller
hanl‘sémlo The co%roller 7.1 8 rra ner a

8H|dp§mgqa %FPH%OI ?thgﬁt ?r%ﬂ ﬁgorfo ﬁﬂe‘gf:ﬁnctlona‘]e linkage

dm@érs tasodR srhdleeshdipeviest bthBadek eeeparis®l 102 d Heogdttroller 7 is
when the handl e is pressed and the sol enoid 8 receives

raneReriel JensiAEntne MQHON iRAWEsIONSEANG 198 aNEMAtiag Rryvarhigvels as
detetibdd abl. MBCHAICELFOIBBIIBRE GWHeh WRCRaAdIE i93RESRA and the

I's rel eased he so en0| operating voltage IS
sotenoid Byedﬁ)vesoa 30nivall aesnrdand dhe dink betweeriTthe Fepdieaamnaihe rest of

8 S BnisT, S L wey i b AAE TR He Qb0 operating
\%ﬂ?ﬁ? ;]sl ﬁ?aillyé ;ﬁE&o?gL\mét@idﬂecmmf@itl'ﬁfe apératlﬁg ml@ge% @fodified by

Ryflsg-widts mqduiaiioh (B V‘éMbrfP% BXePele; t"’l'?@hp%r%% éhe @@é'ﬁ% gurrent and
drad)ep- 1 evel notion power consunes |ess power than
steady notion power at a high level, energy is saved.

Thirs &'.Lé‘%l@bblﬁ’(%bﬁ 2{5 r{()'e&{?sé&l RRA ‘fhé Bcﬂqgfe f ;ﬁé.ellt ¥an also be

nove the desired ani sns. The

Joslectric gpguitcustoraibed fariad perpos&/ar i abl e- 1 evel notion

power allows the use of a stronger spring pulled by

t feecaobe variabledéve! medtionnpoypen C@wmesblessliplmesitlumedtdady motion

accor e Wth the notion eating the tio

B AR PEh il HET A SBALE dsq AlRES o HInIehaREbo] to more
ée@giélypﬁﬁivatth@rdemﬁé& IdcR| hédlamisri¥. SThe Tohg onothensivierdubbly is also
not warm uP unnecessarily.
smaller. Variable-level motion powér allows the use of a stronger spring pulled by the
solenoid. The return spring can be dimensioned in accordance with the motion
power. Repeating the motion power will correct any changes in state. This makes

lock operation more reliable. Also, the solenoid will not warm up unnecessarily.

As can be noted, an embodiment according to the invention can be achieved
through many different solutions. It is thus evident that the invention is not limited to
the examples mentioned in this text. Therefore any inventive embodiment can be

implemented within the scope of the inventive idea.
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As can be noted, an enbodi nent according to the
i nvention can be achi eved through many different

waeolwpeons. |t is thus evident that the i nvent PONFI2808/050636

not limted to the exanples nentioned in this text.
Therefore any inventive enbodi bent can be i npl enent ed
wWithin the scope of the inventive idea.Cains 1. A
controller (7) of a solenoid (8) of an
el@atmgenechani cal | ock (6), arranged to generate
notion power (3) to nove a sol enoid plunger and

hol. g\ BentRMer(7)(cd)a E6leRGIHA8Y Beas dicehfbchhniBaebek [6), arranged to
pl ace, characterised in that the notion power

Q@eg%ﬂém%to@ooqwrd%h@rmgé@a@pleaom @H@gerp'iﬂﬁé?dqj'@é@l)owﬁﬂfz to hold
tﬁgqo@nbg\gﬁq ‘P‘Wﬁlab@vel (5) that are alternating. 2. A

contro cor Nng to daim1l, characterised in that

th

OGPl o TR 350 15 o onggios o
teghet poditer tﬁvepw/and stlawer paverrievdh €5 )thatere aﬂematung evel

range. 3. A controller according to Caiml or 2,

lcfmrﬁlacbuetrdazllee@cbagdh@atb GIIg&n gubgh'rauleﬂéed PEtHﬁ't giiternqnowower (3)
eve 5 ns t he ation of the
HMESep 3@@ e Hops" %’eh@r‘gﬁs %‘k FBhMOPIvEr pQWEBPd?'HéngeS

éa‘i’d ﬁ%ﬁorﬁ’ﬁo&@ﬁstgﬁbﬁﬁtﬁé [98her foved level@inmget eri sed in
that the notion power is arranged to bé repeated at a

degiy %tﬁd']éreéé’ci‘)lrdln to é}’blrﬁl £6t Eoél?é‘r é!%'gi:égh ih @t tN%BPratlon of the

conprising a solenoid and a sol en contr ol .
Higher rolwer &vebisi2Seid 35rms ad thehdurativore abing lewen pawardeve{ )15 to 25
rjﬂg conpliant with one or nore of the ains froml to

6. A door lock according to Caimb5, char acterised
Clﬁi,yéjh?‘c{ntroneer é:c%glt’d]ng {o anydcfthe &'I’a?r%ﬁr%(r)nr’l? 3, c aerlagf:etrirslea 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 solenoid
controller (7), characterised in that the solenoid controller (7) is compliant with one
or more of the Claims from 1 to 4.

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

processor or an electric circuit.



