CAR DOCOR LOCK BACKGROUND OF THE | NVENTI ON [ 0001] The invention relates to
doors for elevators, in particular, |ocking mechanismto prevent

uni nt ended opening of such doors. PRI OR ART [0002] As used hereinafter,
the term"freight elevator” or "elevator" for short, will be understood to
al so apply to passenger elevators, goods lifts and other systens of
simlar function whether or not commonly described by these terns.
Operators, passengers, and goods OgRARNDEPRVAIH are protected by a door
carried on the elevator car while they and others are also protected by a
separate door closing the elevator shaft at each landing. It is desirable,
for such protection, that botBAEEERCGENP QBcFHE JAYENISH ng doors be | ocked
closed when the carpg,s1§li SPlaGeGenanBY Jfo1aed tandidig €bkherewsarddscal |y or
hori zontally. Various systems and devi ces have been pr ogggeezgd ac{'nd/ or
produced to asBumerEREULBEKI IRFORSSPRPRAGETcEP BORTE Salt T anding doors.
There has remphgdnad Beedudwrdcarsinple, reliable door |ocking system for
freight elevator cars and |anding doors including those with power door
operators. SUVMARY OF THE | NVENTI ON [ 0003] The invention provides, for
freight elevators and the like, an i BREGRAEY | ocki ng system for both

elevator car and I @RdhNg £oQlsq Nor&ishReehf i ekl Yard herkogkt ng system
conprises a set of elenents, essentially all mechanical, that,serve to

mai ntain a dooklesfatond ear “BrYERE” HFOrRDOGE t Helt tigET PR T ar serves
cl osed when thg Garphsy odtpLfsenagi Sélakiter=ei sheds Verftiscahd yoorer
hori zontal |y vxg}}

J%é%s of similar function whether or not commenly
described by thesge terms. Operators, passengers, and goods
on an elevator are protected by a door carried on the
elevator car while they and others are also protected by a
geparate door c¢losing the elevator_ahaft at each landing.

It is desirable, for such protection, that both the car door
and landing doors be locked cloged when the car is displaced
away from a landing either vertically or horizontally.
Various systems and devices have been proposed and/ox
produced to agsure the locking of elevator car doors and
landing doors. There has remained a need for a simple,
reliable door locking system for freight elevator cars and

landing doors inciuding those with power door operators.

SUMMARY OF THE INVENTION

[0003] The invention provides, for freighit elevators

and the like, an integrated locking system for both elevator
car and landing doors. More specifically, the locking
system comprises a set of elemente, essentially all
mechanical, that serve to maintain a door of the car and the
doore of the landings the car serves closed when the car is
out of registration either vertically or horizontally with a



2 landing. The systemis arranged with | ock control elenments on the car
and at the | andings. These car and |landing elenents are ordinarily in

nmut ual alignnment and are conditioned for |ock release only when the car

is. inthe correct position at a landing. A driven one of the elements on
the car is displaced automatically when a car door operator is energized.
The driven elenent, with the condition that the car is properly vertically
and horizontally positioned at a Ianding@ i s capabl e of unlocking both

t he associ ated | andi ng door and the car doar.. The driv
activated by t¥HEEr opBF aﬁyﬁt,emeﬁﬁaﬁ’@%anggﬁ gf%lr}rgn cq{f F)?lg%“gin 1 Ee Fandi ng
door | ock rel egsemndari and tatr niet hassimgredi nGhdeoroarekaastardigrent

di spl aces a cal, ool . LOCk-L&l8ase, €l LMRitua1 THE: ¥AidRUS el armnt s are
arranged so that the fandin oor-lock rel ease el ement cannot he engaged
by the driven etehaiongdr £o% lacki Rebedts s leti®e - th&2 dt§ vEh %% ment and
the car door release ghemeidn when theinay. bSdpoted e@eSter etk vdldmenhe

| andi ng. This condition of _disconnection_ or _disablin t riven

el ement ensur e¥* ttl}‘?atcafhéal%%?d’ﬁ‘ﬁﬁe nﬁl%oﬁatdggggyr%r%% ?%%k%%p.ld[oooq The
di scl osed doorcpeckiony idesnerzizedapplhedrtivenhet ¢t aWE i stiei ng doors.

The | ocki ng ang, unlqgki g, ehemmeats; § o5, J e Jost partiLLekyaon pi vot al

noti on and thereby avoid erratic novenent frequent Icly encoun ered with
transl ati on orb&tiZEngBLLlY | PREEEOPEA FhdudedBPof riTt9®R 18t Ttking at fl at
contacting or guidhkiggsvbircas absbheatddAenigngl anentad BRek BERODEBERI. PTI ON

OF THE DRAWNGG, ] Q9L L Rimehd S aBe [FAUP YAt Yo SEOG R PEE SPEHANS
an element fixed on the landing door lock releagse and, in
turn, this landing door release element displaces & car door
lock release element. The various elements are arranged so
that the landing door lock release element cannot be engaged
by the driven element nor is it interposed between the
driven element and the car door release element when the car
iz not registered with the landing., This condition of
digconnection or digabling of the driven element ensures
that the landing and car doors remain locked.

[0004] The discliosed door locking device iz applied to
horizontally gliding deoors. The locking and unlocking
elements for the most part rely on pivetal meotion and
thereby avolid erratic movement fregquently encountered with
translation or straight«line action induced by friction
sticking at flat contacting or guiding surfaces of the

locking elements.

- BRIEF DESCRIPTION OF THE DRAWINGS
[0005] FIG. 1 is a fragmentary schematic perspective
view of a freight elevator car on which a door logking

device of the invention is employed;



view of a freight elevator car on which a door |ocking device of the
invention is enployed; 3 [0006] FIG 2 is an elevational view of the

| ocki ng device taken froman outside front view of the top area of the
freight elevator car with the car showmn at a |ocation below that of
registration with a landing; [0007] FIG 2a is a plan view of the | ocking

devi ce of

FIG 2

[0008] FIG S is an elevational view of a right-hand

part of the |ocking device for a ri ght-ha°hd horizontally sliding door

panel ,

the right-hand orientation bein

[ t aken fraomt eRceqof a
person standi ng i nPRRSE| &Mt of tara" ﬁé’aké??a]hévr%wpgr?t‘{% q'tcnhe I'ocki ng
devi ce being egsarbi abkdn &rdi BROSut A FrpAO0]ew G tBa tap axsiraftvi ew of

t he device of FIG

t he

t he associ ated doo

as

Ref erri ng now R&

el evat or ¢4r |
showi ng a | andicigwdobet | of kiagg spartior wikd 2deyPEe'9/n a rel ease position;
[0011] FIG 4a is gapha VH@W 9h 186 GAWCEias oPQiid Lobking MidviGe 4f
[0012] FIG 5 is aviewsimlar to FI 3, but showing positions of the

| ocki ng devi ceFiMheRe a fault has occurred and the device continues to |ock

positioned i

n

3. 0010]. FIG _4 is.a yl.ew.sifdar lGat3chut With
fFﬁl?%gi% g%ﬁ?or car W?ﬁ gﬁ%a%%? éﬂdwﬁ at 0z Aldeatdo

ron Wt ng and, specifically,

Eo@@@?' rreand [ 904:3]eehvGt 16Aal sviwpbédna vikofharkde devi ce

| G 5__ DESCRI PTI ON %@ngErEﬁ%ﬁﬁ@@EDhgy§§EA@g§ig [ 0014]

G RE FPYUrREIRAIOSTH®

sliding door panel, the right-hand orientation being taken

from the reference of a person standing in the elevator car,
the left hand part of the locking device being essentially &

mirror image;

[0008] FIG. 3a is a plan view of the device of FIG. 3;
[0010] FIG. 4 ig a view similar to FIG. 3 but with the

glevator car in registration with the landing andf

specifically,‘showing a landing door locking part of the

device in a releage position;

[0011] FIG. 4a is a plan view of vhe device as

positioned in FIG. 4;

[0012] FIG. § is a view similar to FIG. 3, but showing

positions of the locking device where a fault has ocourred

and the device continues to lock the associated door panel;

and

[0013] FIG. 5a is a plan view of the device as

poeitioned in FIG. &.

RDESCRIPTION OF THE PREFERRED EMBODTMENT

[0014] Referring now to the figures and, in

particular, FIG. 1, an elevator car 10 suitable for carrying

freight or goods is shown. The car 10 moves vertically in a

shaft to serve multiple landings spaced vertically from one

another as is customary. Passage between the shaft and the



particular, FIG 1, an elevator car 10 suitable for carrying freight or
goods is shown. The car 10 noves vertically in a shaft to serve multiple

| andi ngs spaced vertically fromone another as is customary. Passage

bet ween the shaft and the 4 car 10 is controlled by a | anding or entrance
door schematically illustrated at 11 and representative of a door at each
| andi ng. The | anding door 11 is of the center- opening, horizontal sliding
type such that one-half of the door slides to the right and one-half to

the left. while not illustrated jn detail., the ri ango.deft portions of
the door 11 ca‘?ﬁ%é@hlﬁec‘&%trﬁ?iﬁfgdé%fa rerlual%tdlLEPeQ%a‘;’rlﬂeﬁg‘js%tntchat(,D ar e synchr oni zed
in their horizantealatskating Iiveerened & 13 skAowrPiaFerhatiTRIRst ) “°The

el evator car 10 is suppli WirkD 1 2,848 |RfrCcent 8 - apeRkngentward zont al
sliding door 1% ﬁéa\??lng%%le% ght side 13 and | eft sri&dte 14 hen c\}/]% ec\%d from

the interior afertime. olprisenipdotsidiie H¥RFefitFon-HiloVfied™a" mechani cal
| ocki ng systemdonitihescas GROE1dR: antl eachhhafidicghdodrfal tWHatls n

regul ar duty prevents these,door,s_from_hei p d . whep.thgnsas 10 is
not aligned or®tediefEFea-Hl v geF%ﬁgi ng.- ‘fﬁ%hgl %‘ét% N sggt em di scl osed

herein will betlseemotrolbecart rechahe cadtiomireld PRatultinle BBRYIE D to

rel ease t hef ct re cg%%%{l%gg%gmp%t kggi@rhéfi@n@gzdgmqib%g tn?geménytgimlis
presence o0 e car at a_proper position_in registratiqon :

| andi ng. [ 0016 am dachPrakeduRy~T1, ﬁ?f’e %lﬁtp&ﬁ?%glsosﬁsat gﬁ?p%éc#u‘f}d%? a
door_ i nterl ocks a@&am&ycéﬁth@&gedgt ol easabl ylidio@(_diopg iﬂ%jslﬁﬁ‘@_tﬂg\/e
|anding door cl osed. The.interl06ks aSBAMDIY A8nl 5: SRl iscakeenin right and

| eft - hand vers{ orn§,
interioxr of the car 10,

[0015] The invention provides a mechanical locking
system for the car door 12 and each landing door 11 that in
regular duty prevents these doors from being opened when the
car 10 i not asligned or registered with a landing. The
locking sfstem disclesed herein will be sesen to be
wmechanical” such that it is conditiocned to release the car
door and a particular landing door by the physical presence
of the car 10 at a proper position in registration with the
landing.

0016} At each landing 11, the door locking system
includes a door interlock assembly 16 arranged to releasably
lock its regpective landing door closed. The interlock
assembly 16 is duplicated in right and left-hand versiong,
i.e. mirrored respectively, for the right and left-hand
portions of the entrance door 11. Each interlock asgembly
16 includee a bell crank type structure 17 that pivots about
s center 18 fixed on a respective left or right portion of
the door 11. The erank 17 includes a generally horizontal
arm 19 with a depending hook 21 adapted to latch onto &
bracket 22 fixed to the respective landing. A generally



i.e.'" mrrored respectively, for the right and |l eft-hand portions of the
entrance door 11. Each interlock assenbly 16 includes a bell crank type
structure 17 that pivots about a center 18 fixed on a respective left or
right portion of the door 11. The crank 17 includes a generally horizontal
arm 19 with a dependi ng hook 21 adapted to |atch onto a bracket 22 fixed
to the respective landing. A generally 5 vertical arm 23 of the bell crank
17 extends upwardly from the horizontal Arm 19 and pivot center 18. The
arm23 carries two camrollers 26, 27 onen\%p? ed above th &Eef{ «and both
spaced above aveittialcantrol 1%y the PothtHFRW £h FEEE B e ric with
t he pivot centghe 4880471 a‘&l&ewl ghi windt ebhtei dgs. 13heldr®mf23 he car door

12, like the entrance door e Jul ehswvkhahe &fiQr
synchr oni zed i SE¥FG tﬁ'8r?%r‘ﬁ° h%é/ngjwngéerreﬁ?&?&o gpem%g and .cl osi ng.

The door | ocki mgs Sysfesphoet mit@s'eaa tioeid mgrdaol e P8 4968EFA B WS each

car door Side Jpo Mnoolbeidemipecil gsaacicaced-wigh the right and |eft
door panels are symetrica .e. mrrored. The ]oc i.ng deV| ce SJdOQ)Qs a

pair of spaced oppo@@é'?\]/er?lﬂetéc’llgﬁér§ndo]rF‘eftbé’rld§§ Ty |ve e SR G bar

33 is a "lock bar".iEache bairi32ce380b8 PAS teeaf hage respeplieveafiols Hat

l'i nkage general | y desi gnat ed ner al 4,.3 t

remai ns verti caf® il ng%ﬁﬁji %‘a%gﬁi”én% oV refg gljrélx{g{]%gvgﬁg#gﬁﬁ%f t owar ds,
with, or away o;;ﬁeﬁmmg hedotheyingar The adomt tliosking| SYRETOARBHUESS the ot her

bar. [0018] FI 1|€§ck3§’1 gévht]:é Uit ra%%@c@afécﬁmlth\ﬁ@%h%ﬁ Npordevdeel 8l mi.t h the
ere e

orientation re fromwth vat or, car he dri ar 32
is pivotally S dkﬁ@&e 31 assoclated wi ?mexgght anéiiefz goor Béﬂéﬂ%

are symmetrical, i.e. mirrored. The locking device 21 has a
pair of spaced opposed vertical bars, one bar 32 ig “driven”
and one bar 33 is a “lock bar”. Each bar 32, 33 ig part of
a respective four bar linkage generally designated by the
numeralg 34, 35 that ensures it remains vertical while being
capable of moving a limited distance towards, with, or away
from the other bar in a vertical plane commen to the other
bar.

{00181 FIGS. 3 - 5 illustrate a right-hand locking
device 21 with the orientation referenced from within the
elevator car 10. The driven bax 32 is pivotally supported
on a pair of bell crank levers 36.-forming parts of the four
bar linkage 34. The driven bar 32 is connected to arme of
the bell crank levers 36 with pin jeoints 38. The bell crank
levers 36 are pivotally supported on respective cantilevered
pins 39 projecting from a bracket or plate 41. The plate 41
ig fixed to the respective door panel 13. Other arms of the
bell erank leveras 36 pivotally support a connecting link 47,
the remaining element of the four bar linkage 34, on pins
48, The bell crank levers 36 and link 47 support the driven



on a pair of bell crank levers 36-formng parts of the four bar |inkage
34. The driven bar 32 is connected to arns of the bell crank |evers 36
with pin joints 38. The bell crank Ilevers 36 are pivotally supported on
respective cantilevered pins 39 projecting froma bracket or plate 41. The
plate 41 is fixed to the respective door panel 13. O her arns of the bel
crank levers 36 pivotally support a connecting link 47, the remaining

el ement of the four bar |inkage 34, on pifs 48 The bell crank | evers 36

and link 47 support the driven 6 bar 32 in tica rientati nd for
limted, generidd y32 tlﬂaﬁs?%*ftd#ﬁlhﬁ%?%%ﬁ%mnﬁw Cl Bﬁﬁé eqfé]%glgar 33

is supported opratﬁ},qal%@ kedridonzpl atet &h.in a manner simlar to that of the

driven bar 32. The Ioc S, ASSf Ied r evers
52, 53. The levers B91°%3 ﬁ?e\/i‘fj k NP s 511? s gg % ?htﬁ@b]é%%{e%nglf Pi ns

56 on the | evesmth?4153nsapportrasbarl &y tot hatatsn‘eﬁ\r@g dsiver deiit ernei ght

and connectln I k T e 2 Adacount &raned ght bar
57 work as Bgrl%%kagggég@ndd o %glrlté 5t1 g'%& kmceé for limted

general |y hor i Szib,ntEéI tEhﬁsl@taé‘rsySProﬁ%rPlvﬂ"ieoéoﬂ%ﬂeerB\ﬂm § b
resiliently bigses.dihe;l ockifarss33nherd z;wbte&lgl ¥2, tz;zw&mgl@orhea drawei bar 32.

[0020] Integral, wth the per |ever 52 i gene Zo arm 58
with an upstantftity QQJHESO?QFFO&?L%L@E%%T% r‘?’tnd st%lllFJ tﬂg% n%@é

count er vei ght Biclsefares st olevessi BRentd yarbsi za:@utlheswe?w@% BQrqua‘r"%FﬂS/ ¥o t he
position illustr %,%q V\hQrFi %ka%ewggr%latsdﬁaﬁ ot o Ribbagkebr Bliivead to

the el evator car I s engaged vmtl;} the b acket ht“El t he
associ at ed el egsitsr=ldar hﬁéb?o%ﬁeFran"‘latorY motion.  The LExiciy
bar 57 resiliently biases the lock bar 33 horizontally

towards the driven bar 32.

[0020] Integral with the upper lever $2 is a generally
horizontal arm 58 with an upstanding lock or hook: 53
adjacent ite distal end.  The counterweight 57 serves to
regiliently bias this hook 55 upwardly to the position
illustrated in FIG. 3 whexe it locks onto a bracket 61 fixed
to the elevator car 10. When the hook 5% iz engaged with
the bracket 61, the associated elevator car deor panel
forming the right sids 13 of the car door is prevented fxom
opening. As shown in the various figures, a similar
arrangement .is provided for the panel on the left side 14 of
the elevator car door 12.

[0021] The car door panels are power operated by an
electric motor 66 (FIG. 1). Suitable slectrical controls,
under proper conditions, energize the motor 66 in. one rotary
direction to open the door panels and in the oppesite rotary
direction to close the door panels. The motor 68&: driving
through a gear box 67 and toothed pulley 68 is connected to
the door panels with a high torgue or high force toothed
belt 69. An upper strand or reach of the bealt 65 is fixed



formng the right side 13 of the car door is prevented from opening. As
shown in the various figures, a simlar arrangenent. is provided for the
panel on the left side 14 of the elevator car door 12. [0023,] The car
door panels are power operated by an electric notor 66 (FIG 1) Suitable
el ectrical controls, wunder proper conditions, energize the notor 66 in one
rotary direction to open the door panels and in the opposite rotary
direction to close the door panels. The nbtor 66; driving through a gear

box 67 and toothed pulley 68 is con nect e he dogr panel ga high
torque or high~% &%rﬂaﬁgmr E@F‘F 3&%1 %gﬁe St r%(r% grgfe{%}:ewﬂgp the belt

69' is fixed 7lstﬁ}¢e|aetdslﬂm ldzdnrdpzane_ianba and tinerd ewmerifiaphivof ‘Phe bel t

is fixed to t |.ef t. door I [ rilBg pdeldr 69 is
anchored by br % tetés9 71 ? r}%dd%?ven %get%p% F&]Cct%He'eHI OCkI nb ev2| e 31 at

both the righttlmddasfingsieldsel3] atbFih tthe éasﬁh‘a@&d $9%% Tre
following is ay @@It@@aghprﬁggr the aut omatl c operatl on of the | ock devi ces

16, 31. FIGS. 3a, 4a and 5a show that th ghi a@eé gamrollers 26,
27 of the interloci%¢sentlsy ffélSY’%ngi‘rfsEtflnl XTI é‘r PFCEFS plane that is
common to thES@;ﬂcﬁdathE:Soﬁéhﬁht:da:&r mil tye Tamk Idemdm\ﬂ@n and | Btks bass 32, 33,

the latter el epnt%for Jls) tbfaor Con%%% dﬁ %I(l)oi; t&%mc%lggpé 3@cking

devi ce 31. The rue anel rollers 26, 27
and driven andef ddle BaksrBeck 3@seThey cf ad@ormls‘%léi inggyVRESIF t r avel

vertically. wighthepngar;andwhentd €dse deAlepanald,i sohaaizpntal Igheopened

or closed, the Lockig, dewi Ge,orgsserbly a3 el disie.ag Acsl

lock control bars of the car door locking device 31. The
game is true for the left hand door panel, rollers 26, 27
and driven and lock bars 32, 33. The car door locking
devices 31 travel vertically with the car and when & car
door panel is horizontally opened or closed, the locking
device or assembly as well as the adjacent companion landing
door panel and interlock assembly 16 travels horizontally
with the car door. From FIGE. 3 - 5, it will be seen that
when the motor 66 opens a car deoor panel through forces
transmitted by the belt 69 to the asscciated driven bar 32
of the locking deviece 31, the driven bar will simult-aneously
open the companion landing door panel by engagemeht with the
cam roller 28, recognizing that the latter cam roller is
fixed relative to its associated landing door panel.

[0023] The landing and car door leocks 16 and 31 are
not readily accesasible to a person in the car 10 and are
normally intended to be released automatically, if the car
is properly registered with a landing, by operation of the
car door operator or motor 66. Assuming the car 10 is
properly located at a landing as depicted in FIGS. 4 and 4a,
the door operating motor 66 is energized to open the car



door panel and interlock assenbly 16 travels horizontally wth the car
door- FromFIGS. 3 - 5, it will be seen that when the notor 66 opens a car
door panel through forces transmtted by the belt 69 to the associ ated
driven bar 32 of the |locking device 31, the driven bar will sinultaneously
open the conpani on | andi ng door panel by engagenent with the camroller
28, recognizing that the latter camroller is fixed relative to its

associ ated | andi ng door panel. [0023] Thes|anding and car door | ocks 16 and
31 are not readily accessible to a person in the car a}%} ﬁ‘ Qrmally
i ntended to belavel eagethadrofaty cqddn. TRIfhe! d“é?"remiagtp? ﬁ%’ é:gl Stered

with a landing,, Q,}lé, Qp%{@tdd%& Bénéﬁ? 1:6an 20peveHptleatiotvean hm)imr?:%an a
Assum ng the car 8 proper | cated at_ a_ | andi gtﬁ‘émd&P 84 in FIGS

4 and 4a, théiea’@éﬁlﬁbeli‘%‘fllzﬁ&t r%“é”ﬁ? %e?“é”igel to open the car 8 door
and the | andi ra@égﬁatlve meweah Imveme:nih ahet her bl regdsterrd et Re door

panel s 13, 14 noves t IV b iR a ;genes qhug £dZ Ofetalecdi rection
by swi ngi ng t HER SRt er ggpeﬁglﬁv&% ez\%ersz% W th the car #&r egi st ered

with a |andi rtgleliasspheait%ﬁﬂdrféw?ér%n@éOCkZBE‘é? eqntér pog%%fs%c@% ‘“the
associ at ed driygn andsl ek Haken3Rar 3B 160ﬁ5@ﬂd,ftﬁn:ttlexa tonohé dvaf Halre driven

bar 32 is transmtted to the ck b th ough _t he S Mor e
speci fical |y, théPpargh %t}eaﬁl?ll%r%ff{ he “i nt eﬂr;l?o%k assgFL %/f}(f)r ‘T%% é“e%g door

lock 16 is rahemedibyotonteadnteflodie aisieydhyber Zndinghdede yRPert® rol ler

26. Pivotal Ve%g%t&? 5}‘%0%@5&%@%@&3%%&%&5%% w&’aﬁ ﬂh@ldhmaerzol ler to
nove t he Iock

car door | ockin %ew ce 31 nerf,; Hhuse

hori zontal | y BP13wEngf ng Woﬂ:ﬁé MR §3 T g% %]\}ercé'&ﬁ'}c " The' bias Tforce

of the the middle roller to move the lock bar 33 of the car doox
locking device 31 generally horizontally by swinging on the
levers 52, 53, overcoming the bias force ¢f the
counterweight 57. . Swinging the lever 52 causes the hook 55
to be lowered, thereby releasing its lock on the fixed
bracket 1. PFurther motion of the belt 6% and driven bar 32
draws the door towards its open position by force applied
through the bracket 71. Simultaneously, each landing door
panel is opened by force applied by the regpective car door
driven bar 32 to the lower roller 28, which is fixed
relative to the respective landing door panel.

. [0024] .The landing door lock -hook 21 is raised to
release its grip on the fixed bracket 22 by engagement of
the upper roller 26 with the driven bar 22. This engagement
can be initiated when the car moves into the zone of the
regpective landing and an upper or lower camming edge 77 or
78 of the driven bar 32 contacts the roller 26. Unlatching
of the landing door panel may be completed as the driven bar
12 is moved .in the door opening direction and the roller 2¢

further pivots the bell crank 17.



counterwei ght 57.. Swinging the | ever 52 causes the hook 59 to be | owered,
thereby releasing its lock on the fixed bracket 61. Further notion of
the"belt 69 and driven bar 32 draws the door towards its open position by
force applied through the bracket 71. Sinultaneously, each |anding door
panel is opened by force applied by the respective car door driven bar 32
to the lower roller 28, which is fixed relative to the respective |anding
door panel. . [00241 The | andi ng door | ock hook 21 is raised to release

its grip on the fixed bracket 22_by engagegent the uppgs roller 26 with
the driven bar 32.{?H?gleﬁﬁﬁ%bﬁﬁﬁ?ye%%%%%bgﬁgit%%té’ when fhe car noves

into the zone @igdhecotespactive tandiovgramdlder Whensegetoner=anm ng edge
77 or 78 of the driyen bar 32,co t r ol ef 2128 ngUnbat G s of the
D 118D B S cost et s oL ol Rt

| andi ng door p eted as the driven bar 32 |é6nnved-in t he
door openi ng direchitonabichitlye opene@rab clpgefney i/ P5Ehe® bl crank 17.

? [0025}lVVtrkéfgg%r@@gggggaE@@-g&@r @aﬁfmg hgbe1unﬂaﬂ?ﬁmoﬁetlﬁmdxmg:h t he

ower roller 28 engage y t riven 32 . or_the ck.b 33, e

| andi ng door paEIST QP%rdﬁ¥5ﬁﬁtFE%Jmﬁwﬁgéﬁéghgﬂgm%Jﬁggdggy@%%éﬁﬁﬁ%%r 66 in

uni son with thssancdpothpancdlscldf dde Wiemlobe dmamdisngauand 2% door

panel.s are ”Dvﬁd(fﬁé tﬁgo%nﬁéﬁ' €8 101408, clesede POSIddQRighBesnetglesof the
Y Cadse38”t he ﬁ nh

interlock arm andi ng_ door hook,to relatch and the
count er vei ght B caasesor threkcart 88ot2HIbIeT21¢8 % at ch or rel ock. [0026]
Fromt he foregoingdohbsywIﬂrdae;%gdgbgégmxﬁgthat,wiBBSﬂHﬁwmgeascapdlﬂhats
oper at | xgag;)ggsg%g}iggr LA % LS ropliy 31 TRYEMEN . Aarifs P AERLIO0r
initizl movement of the car door operating motor 66 serves

+o unlock the car door panels 13, 14 and the corresponding
landing door panels 11. The initial motion of the motor 66
in a sense is “lost motion” with- respect to the car and
landing doors since only the driven bar and lock bar 32, 33
move in this stage. After the lock bar 33 is moved &
gufficient distance to lewer the lock hock 5%, the motor 66
moves the door panels toward their open positions.

[00271 FIGS. 3, 3a, 5 and 5a illiugtrate conditione
where the car 10 ig out of registration, e.g. below, a
landing 11 and, conseguently, the interlock cam rollers 26
28 of the landing door lock or interlock assembly 16, are
out of the space between the driven and lock bars 32, 33.
In this condition, the driven bar 32 cannot pivot the
landing door lock bell crank 17 to unlock its hook 21 nor
can it -influence the car door lock bar 33 fo release its
lock hook 59. FIG. 5 illustrates a condition where the
driven bar 32 has been moved to its unlocking position but
is rendered ineffective to displace the lock bar 33 because
of the absence of the cawm rollers 26, 27 in the space
betweerr these bars. Note with reference to FIGS. 3a, 4a and



to unl ock the car door panels 13, 14 and the corresponding |anding door
panels 11. The initial notion of the notor 66 in a sense is "lost notion"
with respect to the car and |anding doors since only the driven bar and

| ock bar 32, 33 nove in this stage. After the lock bar 33 is noved a
sufficient distance to | ower the | ock hook 59, the notor 66 noves the door
panel s toward their open positions. [0027] FIGS. 3, 3a, 5 and 5a illustrate
condi tions mhere the car 10 |s out of réblstration e.g. below, a Ianding

11 and, consequently, the |nt ck camr [S of 54 he, Landirg door
| ock or interltk H€sEHBE 1 TEE géve%ests 5 % e%l%grgg Egt ween the driven and

| ock bars 32, 1&;3:11 tlhja 1 Bhdi repadilt bam, dddie ldpkﬁ'e?btl?&ﬁ%zh%ﬁ%nﬁte pi vot the
| andi ng door Q e galrg< h%%lggnmlgclgllswam&r%aﬂ Bolanrﬁ;ﬁlﬂ_:g igdo i nfl uence
re

the car door ease 1tsS |ock hook 59. FIG I||%Stl‘at es a

condi tion mher@ﬁ%@hedﬁﬁlvewll%&?f%%s has® b &en fbvet 6 rlflgou?‘l]?%cﬁp ng position
but is renderggd jnef Eﬁetawl@e&oaﬂasp&@cezatﬂaesh pcie tmanensahbeeausse caaf the
absence of the cam rQI I %%‘:é g int sp‘?lﬁgdl tween these bars. Note
with referencet -G8 54 FofA S5RE=T 0" i neff ectiveness of the
driven bar 32 to urdoock! bmt ltheheVEamd:pﬁw@landrml adower| §8ksWodt ai ns wher e

the elevator ¢ s, haori | f A deald QOLSOked NRL L he cam
rollers 26 - alafo % %I E%Sg ﬁ&éﬁgggg &g&e t ween thevﬁrl vee and | ock

bars 32, 33 ewdrﬁ\mméoﬁhel%éfrmgl §eviEe i CaPR§ +3RF e rE8* ‘E’“H{aﬁandl ng.
[0028] In the ‘@lvlqntau%mgéggélmycabeﬁpwﬂ 2l blalf610 imlfapetign of the door

operat i ng ot or 66,013 B gKYRPELlaind "9 OB, #90%. |9°KI ag-deyi e, 31 and

The spring Bl operates to pivot a lever B2 carrying a can
roller 83 bearing against the driven bar 32 to move the
driven bar bell crank 17 with agsociated cam rollexs 26 - 28
and the. logck bar 33 to their reaspective door unlocking
positlions.

[6028] -It should be evident that this disclosure is by
way of example and that various changes may be made by
adding, modifying or eliminating details without departing
from the fair scope of the teaching contained in this
digclosure. The invention is therefore not limited to
particular deteils of this disclosure except to the extent
that the following claims are necessgarily so limited.



will automatically open, if the car 10 is properly registered with the

| anding 11, by force of a spring 81. The spring 81 operates to pivot a

| ever 82 carrying a cam roller 83 bearing against the driven bar 32 to
nove the driven bar bell crank 17 with associated camrollers 26 - 28 and
the I ock bar 33 to their respective door unlocking positions. [0028] It
shoul d be evident that this disclosure is_by way of exanple and that

vari ous changes may be nade by adding, ﬁﬁdifying or elimnating details

wi t hout departin fromthe fajr scope of the teaching contained in this

di scl osure. TH@ﬂ%hJénFP%ﬁN$%:?%erefore not limted to particular details
of this disclosure except to the extent that the followng clains are

necessarily so limted, &éor\ﬂégii % SGAMPLS: freifhdoor posddmgrsyst em

for a freight or passenger elevator or goods |ift installati.on 1.Ag
vertical ly spagiatiognak ngeedierdyél b@ﬁ%ﬁﬁiﬁFﬁPEa??%}q@bygﬁkég%%§?‘%ﬁ%ééa
| andi ngs  and £atqeachbeiag Hy at estetediyvassosbht etrhorhzoadings de

doors, a nechanical interlock device_ at ' oo £V edtigiea
| andi ng door f‘?‘%cﬁﬁeﬁ?ﬁé ]\?\?Jt%t?fm%ﬁ%t%drgn e%g% o% %Egggfoi reqistration

with the | andi@sprss dooechaticadnitherledy desichortheddcy pPEIETR i MYt he car
door from Ope@agél«e‘éﬁ%” i BRIGR doSrObto@logedhst b alican whthpanseda@nding,
e

the interloc vice being arranged to chanical |y enabl e QL | ock
to rel ease thetkarcadodr F%gb?}éﬁt\?oﬁﬁnw’t%% %F‘ggi‘rl’ﬁg’ raegralog ra %gnc.n{j\%i th a

landing 2. A degF AaCkbRgaSystmvastset fior thri oot dinnnl opeithed udighy a

pover act uat Orti?en ctaq'e icsagug Oorf 01%%%@9&{!& GAkh any landing, the
interleck device being arranged to mechanically enable the
door lock to release the car door to open when the car ig ino

regigtration with a landing.

2. A door locking system as set forth in claim 1,
including a power actuator on the car for opening the cax
door, the car door lock being responsive to a doox opening
force developed by said power actuator to release saild car

door.

3, & door locking system ag set forth in ¢laim 1,
whersin gaid interlock device is responsive to vertical

movement of sald car.

4. A door locking system as set forth in claim 3,
wherein said interlock device is pivoted by elements on said

car to release 1t associated landing door.

5. A door locking system ag set forth in claim 1,

wherein said car door lock includes elements supported by



door, the car door |ock being responsive to a door opening force devel oped
by said power actuator to release said car door. 3. A door |ocking system
as set forth in claim1, wherein said interlock device is responsive to
vertical novenent of said car. 4. A door |ocking systemas set forth in
claim3, wherein said interlock device is pivoted by elenments on said car
to release its associated | anding door. 5, A door |ocking system as set
forth in claim1, wherein said car door Pock includes el enents support ed

by 12 pivotal nenbers for chani cal _.actuati to effeetuatga orel ease of
said car door BigekaLleMemOHTor OF olkY %Fi%f%t%ﬁ#éé?%ﬁ%: %orth in claim b5,

wher ei n sai d stIpestedt eteinernts doct udekgeneral |y vertically oriented
surfaces adapted to inter-engage with said interlock device. 7. A door

| ocking systemfor a freight or passenger elevator or . googds, lift
installation havi ng-a &a®°q# =& PHFY &P %??cﬁaﬁﬁgdégrgg%ﬂnJ%rticalIy

spaced | andi ngg,8aGh sWié hedhetibaoat@lertls decoty geackahdly MgpTiosR 1Y

interlock device nmechanicall erabl e t. | Asgogiajed | anding
door, a car ddoraGE gv¥§ﬁ5§%aﬁgp ?ﬁ?ﬁfﬁtgﬂegﬁ Fﬁﬂoor cl osed when the
car is not at inteandichgdewnitet.he all ow the car door to open when the car is
properly located at a |anding, the car door |ock having a pivotally

supported driven elenent and a_pivotall upporied | ock_el ¢ he car
door |ock being nedhanfc@&Pey ]é’ﬁébP%dSW%/“hzogn?eﬁeolﬂy% 85v?%£e@%ﬁoqeg|toen t he

car door by the physikcal gserencétoingallation having a car with a
horizontal sliding door and vertically spaced landings each
with a horizental slide door, a landing door interlock
device mechanically operable to unlock an associated landing
door, a car door lock arranged to maintain the car door
closed when the car is not at a landing and the allow the
car door to open when the cax is properly located at =
landing, the car door lock having-a pivotally supported
driven element and a piveotally supported lock element, the
car door lock being mechanically enabled by the interlock
device to copen the car door by the physical presence of a
rigid body in a line of door opening force betwgen the
driven and lock elements and being mechanically disabled by
che absence of said rigid body in said line of fopce, the
interlock device and car deor lock being responsgive to
vertical movement of the car to locate said rigid body in or

out of said line of force.

8. A door locking system ag set forth in claim 7,
wherein the car door lock includes a pair of spaced parallel
vertical surfaces formed by said driven and lock elements

and said interlock device has said rigid body arranged to



rigid body in a |line of door opening force between the driven and | ock

el enents and bei ng nmechanically disabled by the absence of said rigid body
.in said line of force, the interlock device and car door | ock, being
responsive to vertical novenent of the car to |locate said rigid. body in
or out of said line of force. S. A door |ocking systemas set forth in
claim7, wherein the car door |ock incluydes a pair of spaced parall el
vertical surfaces forned by said driven and | ock el ements and said
interlock device has _said ri.gid bedy arrang t S MRR) id
surfaces when HWE ESF ROV S nsﬁﬁg ec/)eu ng;% gg%i%%%ﬁf%% %?ﬁ{theial ggdi ng.

9. A door | ockieng ssystem asitdethé okadiing.claim 8, including a car door
operating drive notor connected to said driven elenment, said driven

el enent transmtting a force_ developed by said drive notor as said notor
isinitially oper&8ted®t&PBpercthad c%‘fgtﬁﬁbﬁst%e%dcioﬁtﬁoéﬁ etEHEAR to

t hereby rel easg S addnd 08 ksarlQooA coaradiogk dngvs ysitem asngettddritch sphadcl ai m
9, wherein sajd_interlock device S : erating
force between éﬁ&nd?#vgﬁkéngaﬁgcﬁéé ghg%%éeggq?%gkﬁggggﬁé§%§§n§?90ts about
a center. developed by said drive motor as said motor 1is initfally

operated to open the car door to said lock element to

thereby release said lock.

10. A door locking system as set forth in c¢laim 3,
wherein said interlock device transmits the car door lock
operating force between said driven and lock elements as the

rigid body pivots about & center.



