2225375 ELECTROVECHANI CAL DOOR LOCK The invention relates to an

el ectronecnani cal door |ock according to the preanble of clal é%ggg;?QSem
with el ectromechani cal notor-operated deor 5 |ocks. which are éT
arrangeable for renote con- traol;  is to ensufe the gui:ding and centrali zing
of the locking bolt into the opening in t he trlker pl ate | ocated opposite
to the bolt in the door janb. FELEQTROMECHANECA : PCKi s additionally
fitted with a latch urged by a 10 sprlng to extend out fromthe Iock

body. The problem.is then that the frictional forces fromthe | ateral

| oadi ng on the bolt dR® | AMENEEIQN | treilatesul ot oanpedechEsmepnmndca hatdor
fromtheir extendewk peidridityg idb tdre avesame{s) ol ctBemsyri ker plate into
the I ock body. ~Another aim on the 15 other hand. is to provide a

| ock body of such dinensions so as to fulfil norms set for the size of

| ock bodies. for exan'plretilm @eirgran dldttosmachanieaat maseri-aoarra(t@dcﬁddr

Is difficultgto a Y. power l ectric r into the | oc

body. which ﬁas1% gsab ﬁlty t?mgrﬁﬁ) ed%%1§-2%r’aﬂ?ﬁﬁﬁgﬁ/b295 fﬁ@°§8|F°n°
and the | atch if%&iede 1Bh§q<§ﬂsqn§h/tﬁﬁmequndtmmliaydofceheradozibgdycﬁomhe
renote control iackqWg Bolie q%%%&%ﬁé‘t%‘ ’cﬁeaéf.]"?éfﬁei-g RataPqLatd

wth separ at e manual operating neans. solutiron to t em menti one

above is pre- 29°°9§HF8dtPhtMQM99ﬂ$[iﬁ(ﬁﬁe PPN i dambon Fﬂb thagooyroose a
(cr:]orlres[( pondi ngotk EB&V8711@3%Q@|)11:1WW ngri@té\allﬁ?tﬁhea:a@htcandrbéhcfbwfa
the | ock ar Lawn into.the lo ns, o n ele rlc no

at. sllghtlyqalf%ggéﬁﬁ o teﬁﬁ% é§§ ﬂﬂ*ﬁdr * Bﬂ ¥e of BSP%qgﬁHTS
of thgalatch 30theespbam|mbbyfmseadcmaﬂfﬁqrcﬁs fgmnrtmatlatenaﬂheoad1nq on
nechanlsn1betmegﬂ tBS]%'QﬁErH ﬂ@N”mékéi p1cu?€ktotnﬁaée theA§ fhembers

result this known arrangenent has a co ed constru
back from their extende pos1t1ons in the opening{s) aof the

striker plate into the lock body. ‘Another aim. on the

15 other hand. is tc provide a lock body of such dimensions so
as to fulfil norms set for the size of lock bodies. for
exampie the German DIN norms. In that case in practice it
is difficult to fit a sufficient]y__pqwerfu1 electric motor
into the lock body. which has the ability to simulitaneously

20 withdraw both the bolt and the latch inside the iock body.
The suitability of the lock body for remote control is low
in the case where the latch is always to be operated with
'separate manual operating means.

One solution to the problem mentioned above is pre-

25 sented in Finnish patent application No, 8809853 (corres-
ponding to EPA 87103206), according to which the bolt and
Tatch of the lock are withdrawn into the lock body by means

of an electric motor but at slightly different times.
whereby the withdrawal phase of the bolt and of the latch

30 respectively uses a different gear ratio in the mechanism
between the electric motor and said 1lock parts. As a
resuit this known arrangement has a compliicated construc-
tion and. in addition. according to this solution the bolt

' has two different withdrawn positions within the lock body.

~



tion and. in addition. according to this solution the bolt has two

different withdrawn pesitions within the | ock body. 2 One aimof this
invention is to ekimnate the dif- ficulties revealed by the known art and
to resolve said problens in a new way. A furt@er aimof the invention is at
the sape,.tine to provide a lock body fitted wth an 5 electrically

wi t hdrawabl e bolt and Otie creim & | Bhils edin@nt tomt ts conte bimbpatet tioa, dif-~

has an unconpli cagy, RO Tved 14 by StHE kid? (&rOPedRd e 899 }es81v€ Shid
conpact dinmen- sions so as, to neet space requirenments and norns for size.
The ains of the iATRAIGMH e BBV atRYs desTYTERRr iaim T t#he invention is

characteri zi Eg ' RA tthedfsantd alie o driovdi dONSd I UTdEION BEPP! Of NELé® thfth an
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operating par- tiremctes adntito kloperatprasentres | narBr iuncdmpbl catedppdnstruc—

oi'cctrical Iy operithy ddor Hedaaits (¥, SHiFHbe Jd 7 RIS 4t Mohdadt oimen-
i s properly cent sdldnsedchag e Imaath sdage ireawi nements anhhenes tor tsize.

| at ch does not require any separate operating nmeans in the |ock body. 20

Specifically, if the bolt is first drawn into the |lock body and the door is

opened or shut with aThe&sRiMS Qfatthend Nvanit Pt AR REAYRY 3Hde86Tiked in

plate. the stio kehedl dFrardictdie e Ware pPremssasidie | Al chin nadslsstfidtion”

mve into the BSEPTEHAR €0 Hie TV LG ORIV T9h 1 SO Corstrud-

conventional | at ¢h-dmolits e oy ear €3s &l new aridiadvarktdyEbus wai o vey1 vl ghe

when~the dgor iss%ql&t E:ir%%‘lems. the exact construction and operating par-

: ticulars of which are presented in British patent applica-

15 tion 2203794A. By applying the known latch construction

to an electrically operated door 1lock. a lock body is

provided. in which the bolt is properily centralized byv the

latch, but 1in which the withdrawal of the latch does not

require any separate operating means 1in the 1lock body.

20 Specifically, if the bolt is first drawn into the lock body

and the door is opened or shut with a push so that the

Jatch presses against the striker plate. the striker pilate

at the same time presses the latch inwards into the lock

body in the same way as a conventional latch bolt is forced

W 25 to move into the 1Jlock body. The difference is however,

' that a conventicnal latch bolt can be pressed into the

lock body in this way only when the door is shutting.

whereas the bolt construction to be aﬁolied in the inven-

tion is additionally pressable 1in this way into the lock

30 body when the door is opening.

A condition of the operation of the latch described
above is naturally, that the dead-locking of the latch must
first be freed. This can most advantageously be achieved
by employing a force transmission unit moving at least

'35 substantially 1in the longitudinal direction of the lock
body and which at the same time is arranged to release the.



wher eas the bolt  construction to be applied in the inven- tion is b ?
additionally pressable in this way into the | ock 30 body when the dpor is
opening. A condition of the operation of, the | atch described .above is -
natural ly. that the dead-|ocking of the latch nust first be freed. . This
can nost advantageously be achieved by enploying a force transm ssion unit
movi ng adepdadecks naubsifantting | At he Irorfgt tsdvarl anliuncenohi cdtedie Yotk

body andcuhktrugh ildre 1@%ﬁ1le%d T HYebdi d&dpase the. 3
dead-l ocking of the bol In this way an unconplicated construction is

achieved for the |ock body. The force transm ssion wuniit can. in- one

extreme positirae ifloyeld axﬁan@ﬁmwi&gﬁou&im as:atrhe MBRNSond’ &eecfemd
| ocki ng the.halt. the force_transm §sion

he . nmovenent
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t he wi t hBPdkatoor sesIhd t elxﬁ"tr(?“ﬁ’l@qsd(ﬂ(‘%dy:afprt!ﬁ er%tUrBj’\Mrstmm bol t

i s corrpltshsbms1R«e%v%mfmmetf%&ﬂ%m e Whecrd Favel cpéaéﬁe bdfe this

way the frictional forces acting 15 on the sides of the bolt are
advant agaB&8| $he| i'RcKaeeY -To guard agai nst non-operation due to possi bl e
elec- trical failure or to allow energency operatlon t he | ock body S

et $bron” fnihe{ pEeReTRISS Whie™ AR e el THdieduiies Ohn e
arranged1$o mostat effectively arranged at the final stage of the .
withdrawal of the bolt into the lock body. preferébly when ot

the bolt 1is completely removed from the opening in the
striker plate. In this way the frictional forces acting

" 15 .on the sides of the bolt are advantageously eliminated. '

To guard againét non-operation due to possible elac-
trical failure or to allow emergency operation. the iock
body is preferably fitted with means defining:ooerating

“axes for provision of key operation and for handle or
20 turning knob use. These means can be arranged to actuate
the force transmission unit so that it moves the bolt into

its unlocked position.

Becth: from the. viewpoint of space reaquirements and
production techniques an advantageous solution is achieved
25 when the force transmission unit comprises one functionally
uniform. plate-l1ike member. Depending .on the reauirements
set for the dimensions of the lock body. the force trans-
mission unit can in practice be one piece. but it can if
necessary also be made of several parts. which are however

30 Jioined together so that they form one functional entity.

The invention will be further described. by way of
exampie. with reference to the following annotated

drawings. in which :-



the force transmission unit so that it nmoves the bolt into its unlocked
position. Both from.the viewoint “of space requirenents and production
t echni ques an advant ageous solution is,achieved 25 when the force

transm ssion unit conprises one functionally uniform plate-Iike menber.
Depending on the requirements set for the 4linmensions of the |ock body.
the fofCe trans- nmission unit can in practice be one piece, but it can if

necessary also be nade of several parts, which_are however 30 joined

toget her so that they ¥¥#i# one § th&1¥hal 1 htQ T onerfmped tpen ot | pcivebody
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ol l owi ng annotat ed dr awi o i C i.gur i s si de_view of one
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renoved and i n winechH adikedads idnidr atidih dfhe hiodmokiased sharweh i n t he | ocked
position with the door closed. and 5 Figure 2 shows the |ock

body of Figure 1 with the bolt and latch in their correspOnging posi tions
when the doo® is opefigure h@ @&hershgshene 19aif erbade gfufeteure 11 iwiitibathe

a | ock body, Whiggfi+i S@UNREH 1R Qg@iﬁ@@%mmws soee i dAEWindh 3t i%e

2. In the lock body i1s a dead bolt which is Dressed by a spring 5 into

its extended. | §O0Ed Y$oSfR8on. and a latch 4 which a spring 6 presses out
of the | ock body. The latch 4 conprises a stop 35 and a body part 4c which

are nmovabl e inside t %_% ck brg 1.ancé % éMﬂ(ﬂ¥eulend 15 pari exten iggtes a
out si de the | ock bod |s?ﬁ véf@é‘ 8% FEHI[MaR é“‘ﬂ‘?%iﬁwfi ah &%
extendi ng i n t hdockndiodydi mddich is mounted in a door 36 and which has a
L/ 10 front plate 2. In the lock body is a dead bolt 3. which is
o pressed by a sporing 5§ into its extended, 1locked position.
and a latch 4. which a spring 6 presses out of the lock
body. The latch 4 comprises a stop 35 and a body part 4c
which are movable inside the lock body and to which an end
15 part extending outside the lock body is pivoted so as to be
turnable around an axis extending 1in the longitudinal
direction of the lock body. The end part of the latch
comprises. in the embodiment illustrated. two separate
wedge~-shaped outwardly tabering pieces 4a and 4b. but as
20 well the end part could be formed from only one wedge
' shaped end member pivoted to the body part 4c as is pre-
sented in the previously mentioned British patent applica-
— " tion 2203794A.

The lock body also includes an electric motor 7. which

25 by means of force transmission means 8, 9 and 10 is ar-
ranged to act upon an arm 12 in a force transmission piece

11 movable in the longitudinal direction of the lock body.

The force transmission piece 11 also includes a control

. slot 14, which is 1in cooperation with a control pin 13 of
30 the bolt 3 for withdrawing the bolt. The control 'slot 14
is so shaped. that in the extreme position shown in Figure

t it will at the same time dead-lock the bolt 3 by means of

‘the control pin 13 when 1in the extended position (see

Fiqure 1),
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direction of the-1lock body. The end part of the latch conprises, *in
the enbodinent illustrated. two separate wedge-shaped outwardly tapering
pieces 4a and 4b. but as 20 well the,end part could be formed. fromonly. one
wedge shaped end nenber pivoted to thg body part 4c as is pre- sented in
the previously nentioned British patent applica- tion 2203794A. The | ock.
body al so includes an electric notor 7. which 25 by neans of force. ﬁf\

transm ssion n‘ﬁ?é‘51§ck9b§39| 18 ia186- fﬁeeead mtﬁ%ega ﬁo%%%%% na
force transm ssion Plece nmovabl e _in the |ongitudi nal dlrectlon of. the
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which is urged %i brﬁ)rln 20 to L fromthe lo dy. t he node
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when theﬁuﬂnathJS Tme t &tex i Wi ahdr aom1posP- is provided with a stoo .
face 21. which when the bolt 3 is in the withdrawn posi- &‘J
tion. coacts with a stopo 22 of the force transmission piece
11 thus preventing the force transmission piece 11 from
15 moving downwards in Figure 2 and at the same time prevent-
ing the boit 3 from moving outwards into 1its locked posi-
tion.

In the situation shown in Figure 1, the' boit 3 and
latch 4 are dead-locked in their extended locked positions,
20 when the door is Jlocked. . When the electric motor 7 has,
with the aid of force transmiséion, means 8. 9, 10. moved
force transmission piece 11 to the position shown in Fiqure

2. the slot 14 in the force transmission piece has at the W
same time moved the bolt 3 into its withdrawn position by
25 means of the control pin 13. ‘At the same time a guide
surface 31 of force' transmission piece'11 has moved the
dead-locking means 15 for the 1latch 4 into the unlocked
position. In that case the door can be opened with a push.
as the end part of latch 4 presses against the edge of the’
30 opening 1in the striker plate and, at the same time. it
turns a little about its pivot axis. and as a conseauence
thereof. the latch is pressed against the force of soring 6
into the lock body. It js important to mention that only
_oiece'4a turns in this case. as piece 4b is alreadvy in the
35 position in which it can be pressed inside the lock body as



tion. coacts with a stop 22 of the force transm ssion piece 11 thus
preventing the force- transmssion piece 11 from 15 noving downwards

in Figure 2 and at the sanme tine prevent- ing the bolt 3 from noving
outwards into its |ocked posi- tion. In the situation shown in Figure 1
the beft 3 and latch 4 are dead-locked in their extended | ocked positions.
20 when the dodY ﬁ%q%&&i‘&- When the electric.motor 7 has. with the aid of
force transm ssion neans 8 9 10. noved force transm ssion piece 11 to

t he position-shown ip Figuyre 2..the slot 14 in the force nsm ssi o

piece has at the sa § i'Lrgehermvdeo(fr}t_héso_ol' sohﬁ%t%aﬁ S‘E'Sﬁt%%ﬁ\%rp%ﬁ%ohsby
25 neans of tthe eduadiiomishak® in Kigune Zarises e algyuthits sicdseethsl
of force tragypEiHyd @ R hda ved : e'larﬁjl: oﬁg JPEYS _
the latch 4 into tﬁ‘e% unl ocke pos?!ﬂlt %gir?h I nétﬁtdjcaseét e, gg%r cannégx%%é%ed
with a pushS adngh&refd Y@ t1ask badh apdyrads e aramettime cthe end imed®

opening in thy turnlindd AR M uetcd ¥ SO ddrthg id ddiNtie dstdd 48
about its pivot axis. and as a cqnse%ﬁence thereof. the latch is pressed
against the f oMEYeSr BASK i & s (IR L EPRHIRAPN 1 t T T ciamee wey . the

mention that omduxifiiary 4 IttUr NS mdvids TS ctgndRt pds i 5ion Natdyr i the
the 35 positi i i chd a 1,NS) t he | ock. body a

latch bolt. Wh E'ftlﬂ'eewggo:&ﬁ ;th%u%ﬁ’gﬁn%;?t%s%%e QH‘ﬁdﬁt e psf'laqoe fl €1 hég‘f of @ne

si tuation dRowauxr THiagy e bR 1dr i 98s. is | sitthiatecdadre tdvwe the istp® 22iskiesthde
latch 4 again iegtRel t $ AR t ced 19 f t ‘;%q; ya,p% e
sanme tinme the Lan}j'QSi ece 4a t&%ﬁgﬁﬁngﬂ%ct he 1iqn.f I%@r?cer}%{‘ét e spring 'gésr%{e
ston§5 transmission piece 11 from moving downwards in Figure 2
’ - at the same time moving the bolt 3 into its Tocked position

outside the Tock body.

and

15 The motor 7 can. 1in a known manner, be programmed

after a certain delay to move the force transmission means

8. 9, 10 back 1into its position shown in Figure 1. When

the door is then pushed shut. the latch 4 and auxiliary

bolt 19 strike against the edge of the striker plate 18,

20 which pushes both of them into their withdrawn positions.

It is important to point out that in this case only the end

piece 4b turns because the piece 4a respectively is already

in its yielding position. In that case the stop face 21 of

(N S the auxiliary bolt 19 moves away from under the stoo 22 of

25 the force transmission piece 11 thus freeing the force

transmission piece 11 to move back into the position shown

in Figure 1. As soon as the latch 4 is positioned opposite

? ~ the opening in the striker plate. the spring 6 presses the

- latch 4 out of the lock body and the bolt 3 moves under

30 pressure of the spring 5 to its extended position into its

own opening 1in the striker plate 18. In its extended

position the latch 4 at the same time centres the door in

position relative to the striker plate 18. As is shown in

Figure 1 the auxiliary bolt 19 is pressed against the

35 striker plate 18. because there is no opening provided in
the striker plate for the auxiliary bolt 19.



noves back to its original position. In the sane way. the auxiliary boIt 19
nmoves to its extended position under the influence of the. spring 20.so that
the stop face 21 of the 10 auxiliary.bolt 19 is situated bel ow the stop 22
of the force transm ssion piece 11 thus preventing the force transm ssion
pi ece 11 from noving downwards in Figure 2 and at the sanme tine nDV|n%%$he
bolt 3 into its |ocked position outside.the |ock body. 15 - - The

7 can. in a&mmmmwfbea%bgpammﬂeatrécaa taifaire.dekayuho-nove
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the spring 5 to its extended position INto Its own openin e striker
pl at 8018 £9 het s apANNR QAR tForthe P BE ch- 4 BB 'f"h%ts'aﬁéetf'h@ ‘deffres the
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t he auxi.li ol t i s pressed agai nsi the tri pl at e ecause
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19. means_ the soring 26 will ensure that the handle will

remain level when not in use.

15 - Correspondingly operating axis 27 is surrounded by key
operable means. for example a cylinder 1lock, the force
transmission member of which 1is arranged to a¢t on the
force transmission piece 11 through a stop 32 thereof so as
to push the bolt 3 in a corresponding way into its free

20 position in the lock body.

The lock body is also fitted with micro switches 28
and 29, which are arranged to operate in cooperation with
the control pins 33 and 34 of force transmission piece 11. A
Because the movements of force transmission piece 11 also
25 affect the position of the bolt 3, in this way the state of
the bolt and the lock can be detected unambiguously. This
information can be fed to a control unit 30, which can be
arranged to control the operation of the motor 7. 1In this
way the lock can be easily arranged for remote contro]'in_a'
30 way known as such.

Control wunit 30  can  be situated either in the lock

" body itself or, by means of leads. outside the lock body as

reauired.  As is again illustrated 1in Figure 1 the lock
body 1s also eauipped for external power supply.



7 As a“ precaution against electrical failure. malfunc- tion of the

el ectric notor or for energency Operation. the lock body is fitted with
means .defining eperating axes 23 and 27. At operating axis 23
there is a follower 24 5 arranged to be turnable against the force of a
spring, 26 by neans of a handle turning knop or simlar on the inside of
the dodf. Wth the aid of a control pin 25 of force transmi ssion
piece 11. the follower 24 can independently nove the force transm ssion
pi ece 11 upwards in THee mvrntesord0 is maotie 1 apetedigtapdehe oémbbeibeht Jes-
In that case the 4oor Gap Vﬂ 1"@9’1?.-%1?& OPEfiece Q&&#&f%&ﬂ&gﬁ%&#& th@ﬁé@ﬁ
Par- ticularly 1 n TCcases en  a handl e I's used as the operafing neans. e
spring 26 will anesdiersitike tikthitmdthe \#3ope i the cfR] Temingnefaimsuse. 15
Correspondingly operating axis 27 is surrounded by key operabl e neans. for
exanple a cylinder 1lock, the force transm ssion mnenber of which is
arranged to act on the force transm ssion piece 11 through a stop 32
thereof so as to push the bolt 3 in a corresponding way into its free 20
position in the |l ock body. The |ock body is also fitted-with mcro swtches
28 and 29.. which are arranged to operate i.n cooperation with the control
pins 33 and 34 of force transm ssion piece 11. Because the novenents of
force transm ssion piece 11 also 25 affect the position of the bolt 3. in
this way the state of the bolt and the | ock can be detected unanbi guously.
This information can be fed to a control unit 30. which can be arranged to
control the operation of the motor 7. In this way the | ock can be easily
arranged for renmote control in a 30 way known as such. Control unit 30 can
be‘thuated either in the |lock body itself or by neans of |eads. outside
the | ock body as



again illustrated in Figure 1 the |ock body is alsé e

ui ed for external power supply. 8 The invention is not I|imted to
”m& E ﬂmn des- cribed and illustrated, since several nodifications.

sible within the scope gf t he foll owi ng cl ai ns. CLAI M5 1.
“An el'ect”r ofechani cal door |ock. which gonprlses a lock body. in which i-=s; a
‘dead bolt which can be dead | ocked in a position protruding fromthe 1 8¢k
body and electrical- 5 Iy wthdrawn pphej8e | ock body. a latch which is
spring | oaded to protrude fromthe | dy and which central - "izes the
dead bolt in an opening in a striker plate ar- ranged for the door |ock

and force transq ssigf a?éaéréﬁécﬁaaméantabae heeke uhq%aeoﬁ.b%qfs@saﬂ
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in a way known as such a body part movable inside the lock
body and a wedge-shaped piece protruding at least partly
from the lock body when the latch 1is in the orctruding
position and being connected to the body part in a manner
15 permitting pivotal movement of the wedge-shaped piecé
relative to the body part so that the latch can be pressed
inside the lock bodvy when a force acts on said wedge-shaped
piece from either side of the lock body in the direction of
the door opening or closing, that the lock body includes
20 separate dead-locking means for the Iatch.'arranged to
prevent the latch being moved inside the 1lock body, and
that said force transmission means includes a force trans-
mission unit movable at Tleast substantially in the lon-
gitudinal direction of the 1lock body. the transmission W/
25 movement of which is arranged to release the dead-locking
of both the dead bolt and the Tlatch.

2. A door lock according to claim 1, characterized in
that said force transmission unit is in one extreme posi-
tion arranged to achieve the dead-locking of the bolt.

30 3. A door lock according to claim 2. characterized in
that moving said force transmission unit from its pdsition
dead-locking the bolt into its other extreme position is at
the same time arranged to withdraw the bolt into the lock

body.
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U 10 6. A door 1lock according to any preceding claim.
characterized in that the lock body includes means located
at an operating axis for provision of key operation so that
the movement of said force transmission unit into the
position releasing the bolt is achievable also by means of

16 a key.

7. A door 1lock according te any preceding claim,
characterized in that the lock body includes a follower
located at a further operating axis which foliower is
turnable by a knob, handie or the 1like for moving said

20 force transmission unit 1into the position releasing the
dead bolt.

8. A door Jlock according to any preceding claim,
characterized in that the bolt is spring loaded in a known
way towards its outwardly extended, locked position. and

25 that the 1lock body is fitted with an auxiliary bolt, which
in the withdrawn position of the bolt is arranged to
prevent the bolt from moving to its locked position, by
means of said force transmission unit,.

8. A door 1lock according to any preceding ctlaim.

30 characterized in that said force transmission unit com-
prises at least one plate-like member., which is fitted with
force transmission and control means for said dead-locking
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