CAR DOCR LOCK BACKGROUND OF THE | NVENTI ON [0001] The invention rel ates
to doors for elevators, in particular, |ocking nmechanismto prevent
uni nt ended openi ng of such doors. PRIOR ﬁRT [ 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 on an elevator are protected by a door
carried on the elevator car while ChByDSQR L9CKers are al so protected by a
separate door closing the elevator shaft at each landing. It is desirable,
for such protection, that both the car o] 3 giﬂ%ing doors be | ocked
cl osed when the car is displa%%gﬂﬁ%%§§~gﬁéﬁg%“&gﬁ either vertically or
horizontal ly. Varipusi1systiens maeedt devireds thaver berspfoposlad sandFor
produced to assure the |ocking,of elevator_c apd: ,dandigng doors.
There has rena?ﬁe%a%lﬁéléarf ojr&é{lgﬁn%?éeﬁl,amrsénl ?ébé e c?glgrafé%%ék‘i ng Clsyst em f or
frei ght el evat operiars odnduch atvdirag doors i ncl udi ng those with power door
operators. SUVMARY OF THE | NVENTI ON [ 0003] The invention provides, for
freight elevators and the like, an integrated | ocking systemfor both

el evator car and | andi ng doors. Nbreﬁg%g%ﬁgﬂ%ally, the I ocking system
conprises a set of gloeaentss Kssenbr@ddacrall], the term “freight -

elevator” or “elevator” for short, will be understood to

also apply to passenger elevators, goods 1ifts and other
systems of similar function whether or not commonly
described by thege 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 dvor c¢losing the alevator_shaﬁt at each landing.

It is desirable, for such protection, that both the car door
and landing dooxrs be locked closed when the car is displaced
away from a landing either vertically or horizontally.
Various systems and devices have been proposed and/or
produced to assure the locking of elevator carxr doors and
landing doors. There has remained a need for a simple,
reliable door locking system for freight elevator caxrs and
landing doors including those with power door operators.

SUMMARY OF THE INVENTION
[0003] The invention provides, for freight elevators

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



mechani cal, that serve to maintain a.door of the car and the doors of the
| andi ngs the car serves closed when the car is out of registration either
vertically or horizontally with a 2 |anding. The systemis arranged with
| ock control elenments on the car and at the |andings. These car and

| anding elenents are ordinarily in nmutual alignnment and are conditioned
for lock release only when the car is in the correct position at a

| andi ng. A driven one of the elenents ¢@n the car is displaced
automatically when a car door operator is energized. The driven el enent,
with the condiehéiomy.t hThetdystear s sypeoged Withel otk flonprahd lewdSont al | y
posi tioned at 1.00, .k S.+C unl kN iLhed oci at ed

| andi ng door gﬁdéﬁg}a%a?n%z%r .%B%%%dghg\slén Tg%ﬁeﬁ?%%ggti vat%?by t he door
operator, eng&desentsn agkeprhrarikadiroauEne! IHAgPREIGER FERk rel ease and,
in turn, thischandiddadadesr IkeaskrflceaRly Wlesptheesmraisainddor | ock

rel ease el enment. The varjous elenents are aryanged so _t di ng

door |ock rel EJEEEH @l’?&ﬁ{:l%r?ﬁo?nﬁaendg‘ﬁaage% %ﬁ?h%éedﬁfvgﬁée%iﬁnérﬁ%gnor is

it interposedobetieenrt he dihpleend cutomaticaildyt When sy cdoofloP®| ease el ement

when the car ] ;80] edaWi th ot Besb@andiiRgend hivsicgopdi ti on of
R e e

di sconnecti on di ; e driven el ement ensures _that the |anding
and car door s “PEFHIIPY sBRedEhS 680415 PHEPEFSE VEEEACHBE A8cki ng device i s

applied to hepizaniralily sddidiibgedonr & 1Th@idNCkENga@mndeuakocking el ements
movermnt T eqBE Ty e BB e ST It BET A Sroaraad FAPghEr | B act i on
i nduced by frifbeidriven element, activated by the door operator, engages
an element fixed on the landing door lock release and, in
turn, this landing door release element displaces a car door
lock relsase element. The various elements are arranged so
that the landing door lock release element cannot be engaged
by the driven element nor is it interpeosed between the
driven element and the car door release slement when the car
iz not registered with the landing. This condition of
disconnection ¢or disabling of the driven element ensures
that the landing and car doors remain locked.
[0004] The disclosed door locking device is applied to
horizontally sliding doors. The locking and unlocking
- elements for the most part rely on pivotal motion and
thereby avoid errxatic movement frequently encountered with
transltation or gtraight-line actien induced by £rictiomn
“sticking at flat contacting or guiding surfaces of the

locking elements.

_ BRIEF _DESCRIFTION OF THE DRAWINGS
[0005] FIG. 1 is a fragmentary achematic perspective
view 0f a freight elevator car on which a door locking

device of the invention is employed;




sticking at flat contacting or guiding -surfaces of the |ocking elenents.
BRI EF DESCRI PTI ON OF THE DRAW NGS [0005] FIG 1 is a fragnentary schenmatic
perspective view of a freight elevator car on which a door |ocking device
of the invention is enployed; 3 [0006] FIG 2 is an el evational view of

t he | ocki ng device taken froman outside front view of the top area of the
freight elevator car with the car shown at a |ocation below that of
registration with a |landing; [0007] FIG3 2a is a plan view of the | ocking
device of FIG 2; [0008] FIG 3 is an elevational view of_ a right-hand
part of the | ocki njpodeyi ceIgf.or &s rarglef ehatricnadr vihedl Fye 35‘5!‘%"61’“%9 door
panel , the right:hand,ori atio [Fale] ol rNd-RerhefLrgnee of a
person standi g TH ttﬁ]étgrélg\}g'\ %{rl %’é‘%?é@t ﬁ%ﬁ%?geﬁaﬁntﬁart lgf t he | ocki ng
devi ce being ébsefnsight yekevarrr &% iWiklethg GHOFIPTGAL34 f ca3E35Pan vi ew of
the device of yE G Bt bPOYiaEL&ich WStR ¥ilemashgi lar to FIG 3 but with

the elevator car in registration wth the, | andi nd,..specifigally,
showi ng a | andi ng 88711 &4 ngapif t2 a’f‘h'élewdé’gi ngei r?%?aclrﬁglééa‘;slec%p%si tion;

[0011] FIG 4@;&;_5 B pl an yi ew of the device'as posi tioned | n FIG 4
I[ggiiZ]ngF::ISvi (5:eI \?\hg‘}o\élugyvf Z%]Iq%'l ﬁ!i%é g%{:?r Fggtioglng ?E‘g‘w%iacg?%%%}%ﬁﬁegf t E)hFock
“the associ at egagoast paselocking device for a right-hand horizontally

| gliding 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 a

mirror image;

[0009] FIG. 3a is a plan view of the device of FIG. 3;

[0010] FIG. 4 is a view gimilar to FIG. 3 but with the
elevator car in registration with the landing andf
specifically,.showing a landing door leocking part of the
device in a release position; ' _

[0011] FIG. 4a is a plén view of the device as
positioned in FIG. 4;

[0012] FIG. 5 ig a view similar to FIG. 3, but showing
positions of the locking device where a fault has occurred
and the device contimues to lock the associated door panel;
and. '

f0013] FiG. 52 is a plan view of the device as

positioned in FIG. 5.

DESCRIPTION OF THE PREFERRED EMBODIMENT

{0014] Referring now to the figures and, in
particular, FIG. 1, an elevator car 10 suitable for carrying
fréight 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




and [0013] FIG 5a is a plan view of the device as positioned in FIG 5_
DESCRI PTI ON OF THE PREFERRED EMBCDI MENT [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 noves vertically in a shaft
to serve nmultiple |Iandings spaced vertically fromone another as is
customary. Passage between the shaft and the 4 car 10 is controlled by a

| andi ng or entrance door schematically4llustrated at 11 and
representative of a door at each |anding. The | anding door 11 is of the
center- openi ngx irmmszonn‘aroJQJerldbmgi fppding iy eREFaRAFeSRAFf of the door

slides to theg %%ﬂl?nﬁl%lﬁaééa et eéiﬂd Bk sentiative | biist dabed in
detail, the r| t an ortions_of  the doqr 1% %fn each be conprised

of multiple paﬁe?%‘cht H&Pdlﬁge THPntHIBIEZ 88°F it A& PT HotY Z8Rtal sl i ding
movenent as i gpekimn hbmliz&tﬁ:a!lndusdlrr;g tﬁae sievaher @wr-hedfist difisplied with

a simlar center-opening ta ng Wﬁﬂ[é ght side
13 and left sPg&* 15213\%!?5 t'f}l@?/\eagght Ogé 1&??5 l%?h%\fg car [ 0015]
The i nventi onnpt cilildesrata@ciradetail | Géll%l ngahtswﬂeﬁ?ﬂori’oﬁfﬁé%%ro‘ddoo 12 and
each | andi ng dgorsJul ttolafzaﬁ NeadheBd | @, tsgdpgﬁyr@mt;&piél%@_ed@%lsatf rom being
opened when the car i’ I's not alig |s ered with a Landl ng. The

| ocki ng syst eArdi SEHIEHLRE é“ntW’r’T hé’glé% HE-RS REYRERTEaT® *Such t hat

it is conditi gResh tl@l tekedsdudthe . carhe daetatmd carpaotia:l,ﬂuaplllathd‘{m@ door by
the physi cal reféi 4r center-opening, horizontal sliding door 12 having

a right side 13 and left side 14 when viewed from the

interior of the car 10.

[0015] The invention provides a mechanical locking
system for the car door 12 and each landing door 11 that in
regqular duty prevents these doors from being opened when the
car 10 is not aligned or registered with a landing. The
locking system disclosed herein will be seen to be
“mechanical” such that it is conditioned 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 egach landing 11, the door logking system
includes a door interlock assembly 16 arranged to releasgably
lock its respective landing door closed. The interlock
assembly 16 is duplicated in right and left-hand versions,
i.e. mirrored respectively, for the right and left-hand

"portions of the entrance door 11. Each interlock assembly
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 depending hock 21 adapted to latch onto a
bracket 22 fixed to the respective landing. A generally




of the car 10 at a proper position in registration with the |anding.

[0016] At each landing 11, the door |ocking system includes a door
interlock assenbly 16 arranged to releasably lock its respective |anding
door closed. The interlock assenbly 16 is duplicated in right and

| eft-hand versions, i_e.'" mrrored respectively, for the right and

| eft-hand portions of the entrance door 11. Each interlock assenbly 16

i ncludes a bell crank type structure 17sthat pivots about a center 18
fixed on a respective left or right portion of the door 11. The crank 17

i ncl udes a geperaidan aemlzpmﬁatheaﬁmﬂlsrmmthﬁaedepﬁhdmngarﬁkﬁ<ﬁ!ﬁmadapted to

| atch onto a g §li1ket 2%@{ | xed1§ E LESH lL\€; 4 aN@LRga ) general ly 5

vertical arm 532 gt°%HFE" B 8P PR N s upwardly from the horizontal
arm 19 and pi vetrienter d8r *Thiexs @62327 corg iFBICERALENM FBE I1¥HET26, 27 one

spaced above Ljg QINPLy888 aﬁf%@ SRaged ahpvelaethig docagedobitdr i28 | ocat ed
wth its axis concentric with the pivot center 18. [0017] The right and

left sides 13axig gmoeRbriamigboite P3VoFi & el8nt rance door 11, can have
nul tiple panels thgjo17ar ertsy Refhonintedeft shiisr 1horie ot ahes¢éi3didﬁgrrmverrent

for opening and c] osi The doo I n St e ng
devi ce 31 assoti at&F \ﬁggheﬁéﬁc%a °% dTOgrli ?%%gnﬁﬂm#g E?ié?/]iécgﬁé{i
associ ated w hheté}&dhrghizeahdnl iz o pomtis Is 5LAAENS WIGVERPRE AOT | . e.

m rrored. The ey 1 pad &ciof |§§,@Qn qgggﬁggg werti cal
bars, one bar ~ gﬂﬂsd]% ?I viec?\!ﬁ'?La gﬁ%gogari X |ngsa "l ock bar" ]afag bar
33 is part of logkinsg gevies &l BE?O‘{)‘éﬁtefil Hk%eeag’@nﬁ?ﬁlqudgéﬁi% by the

The device 31 associated with the right and left door panels
are symmetrical, i.e. mirrored. The locking device 31 has a
pair of spaced opposed vertical bars, one bar 32 is *driven”
and one bar 33 is a “lock bar”. Each bar 32, 33 is part of
a respective four bar linkage generally designated by the
numerals 34, 35 that ensures it remains vertical _'while baing
capable of moving a limited distance towards, with, or away
from the other bar in a vertiecal plane common to the other
bar.

[0018] FIGS. 3 - 5 illustrate a right-hand locking
device 31 with the orientation referenced from within the
elevator car 10. The driven bar 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 arms of
 the bell crank levers 36 with pin joints 38. The bell crank
levers 36 are pivotally supported on respective cantilevered
pins 39 projecting from a bracket or plate 41. The plate 41
is fixed to the respective door panel 13. Other arms of the:
bell crank levers 36 pivetally support a connecting link 47,
the remaining element of the four bar linkage 34, on pins
28. The bell crank levers 36 and link 47 support the driven




nunerals 34, 35 that ensures it remains vertical Wiile being capable of
noving a |imted distance towards, with, or away fromthe other bar in a
vertical plane conmon to the other bar. [0018] FIGS. 3 - 5 illustrate a
right-hand | ocking device 31 with the orientation referenced fromwthin

- the elevator car 10. The driven bar 32 is pivotally supported on a pair
of bell crank |evers 3G -formng parts of the four bar |inkage 34. The
driven bar 32 is connected to arns of fhe bell crank levers 36 with pin
joints 38. The bell crank Ilevers 36 are pivotally supported on_respective
cantil evered p@ine 39 prehedtihefieameaior ackefondipited LENSTRELHI ate 41
"is fixed to the respectiyve .door_p ~d3. Oher arnms of the bell crank

| evers 36 pi va%ﬁq%f%‘sjﬁﬁp%? l%gn%%ln?{%g%?%g link 47, the remaining el enent of
the four bar |inkai§e18a, -Thenlpeindari83 TheupdPreed aRkHReRACXSE Shd |ink 47

support the dy 'igfé[@ 8 1 32nkP AnMeLL €8l ki 8ntald apiaad Haf 32i.m ted,
general ly transiatory horl zontal notion. aiLDOlgL The .| ﬁck blaerv C;_% i's
supported on The Inckckaer By ispPege@bisdi 4t PIEnnerC¥ Tt aY" to that of the

driven bar 32g;, ¥ | 08K Rafkrd3sd s 53Speubt eth pingisis Sixedron édeon | evers

52, 53. The levers 52, 53 pivel on pins_ 54, fixe hee briackey 41. Pins
56 on the Ievﬁ?%d%ef, 4%3 s{fﬁ'ﬁo % s E;%F E?éejﬁaﬁ'ltz'sgejzr \%ggba_s a counterwei ght
and connect i nghat rdervEheas |z0ckutizarve@3dght eyrd $oBReciBRgahEount®r wei ght bar

57 work as theqfqur har iéivlgg.gg@z}%aggds&mﬁr&wémtl ek Harwdsk aki mted

generally horizontal translatory notion. The counterwei gh r.
resiliently biesdwurhbarobisdr 33 aRer PRt |t§e B "o "lnitda

_generally horizontal translatory wotion. The counterweight
bar 57 resiliently bizses the lock bar 33 horizontally
towards the driven bar 32.

[0020] Integral with the upper lever 52 is a generally
horizontal arm 58 with an upstanding lock or hook: 59 -
adjacent its distal end.- The counterweight 57 serves el
resiliently bias this hook 59 upwardly to the position
illustrated in FIG. 3 where it locks onteo a brackét 61 fixed
to the elevator car 10. When the hook 52 is engaged with
the bracket 61, the associated elevator car door panel
forming the right side 13 of the car door is prevented from
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. '

100211 The car doox panels are power operated by an

_ électric motor 66 (FIG. 1). Suitable electrical controls,
under proper conditione, energize the mctor 66 in- one rotary
direction to open the door panels and in the oppesite rotary
direction to close the door panels. The wotor 66: 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 €9. An upper strand or reach of the belt 68 is fixed




towards the driven bar 32. [0020] Integral with the upper lever 52 is a
generally - horizontal arm58 with an upstanding | ock or hook. 59 adjacent
its distal end.- The counterwei ght 57 serves to resiliently bias this hook
59 upwardly to'the position illustrated in FIG 3 where it |ocks onto a
bracket 61 fixed to the elevator car 10. Wen the hook 59 is engaged with
the bracket 61, the associated el evator car door panel formng the right
side 13 of the car door is prevented frgm opening. As shown in the various
figures, a simlar arrangenent.is provided for the panel on the'left side
14 of the el eyatier right door gzhel] 0024hd Tive towerigerchameltdealelpover

operated by ap  glegtri G0t QF, g%ogg%n%%gf%gﬁﬁ@ epBbeeiddicgl, emntrols,

under proper %:%ndllxt%l ons, €enerqgil | n-one rot ar% 2d| Eection
7% 8" cl ose the

t0-open the doekt Fanés sanmhgred hdrgphess (4 ForHey draveRdd

door panels. {he 1MPRLOhg Gvidei ¥ NG pbhkOKgh ragieaindou 6 7ealuk 180t hed
pulley 68 is connected to _ the door panels with a high torque ‘or high force

toothed bel t*6PL AReupeloStrihd or reach of the belt 69' is fixed 7 to
the right door panebziB amd fbEldvawer iseaclexplatddogebf thes fixed to the

| eft door pangl_14. .More specificall he hs anghgd ed by brackets
71 to the dri%‘é%mﬁgtlcﬁpeorfa%l?ﬁeo %@ke%l%aélaed\ﬁ%géélﬁgt I3Eoth t he riaﬁ_pt and

left sides 134a abfl 6f sk chat ddor right [@@R2pathe G881 FEW #EF %6 a

expl anation ofsthe ;aiANREl SsoRMI3t h8NaAf fHBeal NGk idewi cescidal 31. FIGS.

3a, 4a. and 5a show that the right_ door nel camrolle 2
- plane that is common é% thega ré¥iera ané? normaify,(%o %Ee

driven and loeck bars 32, 33, the latter elements foxrming
lock control bars of the car deor 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 a 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 ear door. From FIGE. 2 - 5, it will be seen that
when the motor 66 opens a car door panel through forces
transmitted by the belt 65 to the associated driven bar 32
of the locking device 31, the driven bar will simultaneously
open the companion landing door panel by engagemeht with the
cam roller 28, recogmizing that the latter cam rollex is
fixed relative to its associated landing door panel.

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




of the interlock assenbly 16 are installed in a vertical plane that is
comon to these rollers and, normally, to the driven and |ock bars 32, 33,
the latter elements formng |ock control bars of the car door | ocking
device 31. The sane is true for the left hand door panel, rollers 26, 27
and driven and | ock bars 22, 33. The car door |ocking devices 31 travel
vertically. with the car and when a car door panel is horizontally opened
or closed, the locking device or assenbly as well as the adjacent
conpani on | anding door panel and interlock assenbly 16 travels

horizontal ly swith the can,4oor qd5:0m Hli€Sa1 Snovdmentt ofiifHe belseen t hat
when the not of° 66 opens a

car dqor panel through forces  transnmtted by the
belt 69 to tHee ®psbctle éi?oa‘rPWalsb&?' I+ “l?f"e?h%‘q SERTTY & eI{?’l ggr%li t he
driven bar widdneshiu tighacustyl dpeotide yospamjiony kaadioery tdsdF panel by

engagenent with the, ¢ roll 28...1ecogn.zi Latiey camroller
is fixed relZREAFEELD" ?]{Esveﬁgs:gé‘i a?%&%%h%i@?é ggoﬁréé%%ﬁ% &4‘%(%3] The | andi ng

and car door lam¥sglflarnthe3temrwolleos 2eadi2by2re da¥srBreed PY5EFson in the
car 10 and arge,. r&ggg@idgged't %ﬁ_«%@%{‘?d;mh()l@@k rtealr%agg,d_mt omahsEpldnylyl f the car
W ala

IS properly régistere ) ndi ng, , by operation of th oor
operator or mRtdeneef Hs GFLHG thig égrmld:"??smb'?'beﬁgrtpyt#l%gla%cg{g%gg a | andi ng
as depicted iy RhGSugd @nd réddlerd e dopg. opetrat épepifitellBs ihe dabkgized to
open the car 8 door and.the | andin Loy ALt alssmmveapent; f tike belt 69
to open the d‘&@tﬂq‘pgﬁe?g TF 195°% Ofggagg%“b&ﬁ \Q/’gni%grlsrﬁ%z ina generally
hori zont al . di tecbitenedybywiongeety dttheheofkiven par rvspdéhi Ve |WR8Ts 36. Wth

the car 10 rgﬂhﬁkgrggivwﬁﬂ%oﬁal movement of the bell crank arm 17 causes
the middle roller to move the lock bar 33 of the car door
locking device 31 generally horizontally by swinging on the
levers 52, 53, overcoming the bias force of the
counterweight 57. . Swinging the lever 52 causes the hook 55
to be lowered, thereby releasing its lock on the fixed
bracket 61. PFurther motion of the-belt 69 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 respective caxr door
driven bar 32 to the lower roller 28, which is fixed
relative to the respective landing door panel.

. [0024]1 .The landing .door Iock -hook 21 is raised to
release ite grip on the fixed bracket 22 by engagement of
the upper roller 26 with the driven bar 32. This engagement
can be initiated when the car moves into the zone ©f the
regpective landing and an upper or lowar camming edge 77 or

- 78 of the driven bar 32 contacts the roller 26. Unlatching
. of the landing door panel hay be completed as the driven bar
32 is meved .in the door opening direction and the roller 2¢€

further pivots the bell crank 1I7.




| anding 11, the camrollers 26 - 28 are interposed between the associated
driven and | ock bars 32, 33. Consequently, notion of the driven bar 32 is
transmitted to the lock bar 33 through the rollers 26 - 28- nore
specifically, the bell crank 17 of the interlock assenbly or |anding door
lock 16 is rotated by contact of the driven bar 32 wth the upper roller
26. Pivotal novenent of the bell crank arm 17 causes the mddle roller to
nove the | ock bar 33 of the car door | @cking device 31 generally

hori zontally by swinging on the |evers 52, 53, overconmi ng the bias force
of the counterweighbsh7. W:Ltﬁvvr@gangwhhmlremar 452 Tausdd PRe hook 59 to be

| ower ed, thereb reIe ck on Lhe fixe at n 1theFurther
S S 20 Lty Sie of

moti on of t he¥BRF¥SHH8 dr aws 00r_ t owar |ts open
position by farterappli gz oxt hheuigirpkt ﬂr:@rbiifhclé‘é{e Fand oGPy each

|anding door .pangle . QRANGToBYLOIER aPBPdybins na:troecspecmve car door
ower

driven bar , which is fi %]e i}{tﬁ(ﬁgthe
respective I ahﬁimp o8k Hrnerr ferpArnctheliaddi ngsil}b%b 21 is
raised to rekhgased tigogrpapaeqa bhe dveadrprackentd? &y tenghgerdsredof the

upper roller 26 with t bar eppnt, cea@nNche initiated
when the car RBYHS Gt Eh?ﬁ” %ﬁe %ftkf%mg%gocz%tg?%e anaélllsng and an upper or

| ower car oni njaedtyey ABoDrhooks tof relasaly ﬁv@nﬂlfarcowtéﬁﬁ%{tssf'h‘éﬁ%@lsl er 26.
Unl atching of,the .l apding0es pangl: dieyrbea1cRmp! eted as the driven bar

32 is noved-in the door ning direction and t oIIe er pivots
the bell crank 17.[0§26] OO&EH‘“ et et Bl c et d"llg‘&ef3 Q{RA ?IE%

asguming a car 10 is properly aligned at a 1and1ng, the
jnitial movement of the car door operating motor 66 serves
to 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 deoors since only the driven bar and lock bar 32, 323
move in this gtage. After the lock bar 33 is moved a
pufficient digtance to lewer the lock hook 58, the motor 66
moves the door panels toward their open pogitions.

[0027] FIGE. 3, 3a, 5 and 5& illustrate conditions
where the car 10 is out of registration, e.9. below, a
landing 11 and, con=seguently, 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 conditicon, the driven har-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 to release its
lock hook 59. FIi. 5 illustrates a condition where the
driven bar 32 has been moved to its unlocking peosition but
is rendered ineffective to displace the lock bar 33 because
of the absence of the cam xollers 26, 27 in the space
betwsen these bars. Note with reference to FIGS. 3a, 4a and




understood that with the lower roller 28 engaged by the driven bar 32 or
the |l ock bar 33, the | anding door panels are autonmatically opened and

cl osed by the notor 66 in wunison with the car door panels 13, 14. \Wen the
| andi ng and car door panels are noved by the notor 66 to the closed
position, the weight of the interlock arm 19 causes the |anding door hook
to relatch and the counterwei ght 57 causes the car door hook 21 to |atch
or relock [0026] Fromthe foregoing, ity !l be understood that, assum ng
a car 10 is properly aligned at a landing, the initial novenent of the car
door  oper ati ngzNDiMY =Bfc SBIeFEact Ivenenkosk thsedciverdber pane? gigck 14 and

t he correspondi | andi ng door, panel s 1 he, L.t t of the notor
66 in a sensgc’?lg tqeog?n‘?ﬁ) i BR (\%uf %OF%sllc"e{:(%{t-g ?gﬁt I{eé ?glr?ggn%wl andi ng doors
since only theldvanencharimibdriveitaddy S2splaged i ion 1PRPES150ge. After

the |ock bar 3g.isoued d&n@&.ll;fi@iﬁafa db SictneReéma |iower chiiespazek hook 59,
the notor 66 nobves the door panels toward their o ené&ositi ons., [ 0027]

FIGS. 3, 3a, beb¥rPBANR| frideparRd PRERS 2 W2 I B EEF 1 ST out of
regi stration, ig. Gertichow WRgikeagedgrith arhnddogsequently, the interlock

camrollers 26 28 aof the_ |anding doqgr. | r.h agsgnbly 16, are
out - of the space b@[%\fé n ]i%%ﬂar?g%% gﬁde?%ééquggégé%%rcgg}%l n this
condi tion, thealfirneriobast 3Becdovotogerabing motok affliar) adbspkendeibel | crank

17 to unl ock | 5 |4 Af I nli ordaekk| ock bar 33 to
FhE A0S filcip§etdce 31 MRN1GKNS, Lot RoES

release its _ _ lustrates-a condition where the driven
bar 32 has bewhlhoanremabiqald vuaPsekitfgtpestay 4R bEtPTIEE €nder ed

ineffective tgegisnragewihe theckading33ibappfdece of a spring 8l.
The spring 81 operatesz to pivot a lever 82 carrying a cam
roller 83 bearing against the driven bar 32 to move the
driven bar kell crank 17 with aggociated cam rollers 26 - 28
and the. lock bar 33 to their respective door umlocking
positions.
[0028] -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
~ disclosure. The invention is therefore not limited to
 particular details of this disclosure except to the extent

that the following claims are necessarily so limited.




of the absence of the camrollers 26, 27 in the space between these bars-
Note with reference to FIGS. 3a, 4a and 10 5a, the sane ineffectiveness of
the driven bar 32 to unlock both the1tanding and car door | ocks obtains
where the elevator car is horizontally displaced froma |anding so that
the camrollers 26 - 28 do not extend into the space between the driven
and | ock L& ?%kméﬁ even where the car 1is vertically registered with a

| andi ng. 002% I'n the event of electrical power failure, malfunction of

t he door operating notor 66 or a broken belt, the car door |ocking device
31 and |l andi ng door lock 16, wll automatically open, if the car 10 is

properly regiﬁtﬁr&%r‘ﬁ%{@é Qgst{e@\r)feyrr”%érki'cqht%.%agégﬁgceg‘;?lé\;aﬁ rbr“%ggckbliftThe

spring 81 operates to arryi roll er earing

g 81 oper: ! 834
aoe00) at SN 3 BR egioa? SR iRBnac skiVEA L% yRRan MG Ealihy,
associ ated ¢ er’ ; . .

i scl osur g S8, ALY 858 HOlRF Shoteeibd PP 4otor e hotRRhiel e 'R e 1y

addi ng, rmﬁéﬁa)‘licggiﬂgrloal FIEIN é&‘ﬂ:lhﬂgljticﬁi:\i &aé\'i)fse??rlﬁk adﬁngi%iglggr frédrh %%ﬁuhg sf air

scope of the teaching contalne osur e. I nventron

t her ef Or%i%m“%ﬁf%%ﬂ?% Bf thBkt in(}iééligﬁat%ﬁt\ﬂhhﬁe %fncﬁngi dgblsl8+19 8 SHREPL 1O

t he extent owi ng clains are necessarily so I'im What

is clai ”‘?ﬂm_r#w?l'iy Errevébhtﬂﬁ%e L Bo S %oty %bgr%é Qhef tfd 84985t %?s?r%ﬁ&%vitﬁl evat or

or goods |1
any landing, the interlock device being positioned to mechanically enable the door lock

to release the car door to open when the car is in registration with a landing, said
interlock device being responsive to vertical movement of said car, said interlock device

being pivoted by elements on said car to release its associated fanding door.

2. A door locking system as set forth in claim 1, including a power actuator on
the car for opening the car door, the car door lock being responsive to a door opening

force developed by said power actuator to release said car door.

3. A door locking system as set forth in claim 1, wherein said car door lock
includes elements supported by pivotal members for mechanical actuation to effectuate

a release of said car door lock.

4. A door locking system as set forth in claim 3, wherein said supported
elements include generally vertically oriented surfaces that inier-engage with said

interlock device.

5. A door locking system for a freight or passenger elevator or goods lift

installation having a car with a horizontal sliding door and vertically spaced landings




installation having vertically spaced | andi ngs served by a vertically
novabl e car, the |andings and car each being protected by associ ated

hori zontal slide doors, a nechanical f2nterl ock device at each | anding that
prevents a | andi ng door from opening wthout the presence of the car in
registration with the Ianding, a door lock on the car for normally

preventi n&rc‘h thC& horfZ3tal Eﬁo%ﬁo%'?,eé“%ﬂ&n@@‘égr ihXRoGBledick Hg@atﬂka%%e?éﬁlé‘“ on

with any landing, the interlock devi el Ng positione ani cal ly

enabl e t hg depk ah%gg?%égg? Lagqpﬁggqﬁgr,%eﬁgra?gg@{ thgpmgm?agnm§%ai Bgor%?ofsehs AL

registration wt I deévi ce bel hg responsive to

vertical \Hpéé‘?fﬁ%g:ta(r: o neetd ‘%ﬂgingﬁﬂhqhétrﬁllg%g cfr?é<8gleé(609§o oBgri]) %gﬁ%ﬁ/@k& s g?’

el enents on sai ar to release I1ts assocl ated | andi ng

| ocki ng Syrﬁhi&!?gﬁté?]tégtatfé)génlaﬂgf' tlﬁele@érrrhandolgag thQbE%le?ivB@W%u trl!éatd)r{veﬂn t he

car for ope e car door 't car r loc ng responsive to a door

openi ng él%@ﬁt drve lp%?aﬂy Qﬁpéﬁeﬁf !(B)Q{‘ﬁlren%ﬁf YRl QL agorrlgékegeﬁﬁ% g%ggarﬁ&nl door.

3. A door cking systent as I'n ¢llarml, whéereln CAr door

oK | hCarifiR @Itﬁgﬂﬂé%cz‘ﬁ%%% tt&gpm?qeiC\épg@‘%:raﬂrﬁggg#]%%ag&ré%ﬁé%&;j%@éidI ocki ng

actuation to effectuate a release of sa
t t | i l.ai i id. pncl ud
Ganer al hyPouin el bl dbof oBbrihg forl BbIeBn A% et AR IER cidRdHT BAS LG 1C°
interl i . I i t f i.ght
e ! ocknrkely Peaeiofin |6 K0 B! B derinl! SRS Lo RerETREIAGT,
door and iM@éaeheéAt'aeotﬁQ%E&gmbmwa idlgodeﬁﬁ(\sgid"“nterbfq?ljag,rtbé%@@Jck%e\/ﬁig door,
terloc al'I'y "‘operable 0 unlock an

a landing door In evi ce nmechani
. I . _ . . . | q
oo, et 0ol Tea 00 LRl AR 08 Db urgy | ooe

when the car 1s not and tha

the car ib%dﬂﬂ{&%ﬂgysaéi&’ﬁﬁégﬁoﬁb_ a | anding, the car door |ock having a

pi votal |y supporte riven element and a pivotally supported | ock el enent,
the car door |ock being nechanically enabled by the interlock device to
open the car door by the physical presence of a rigid body in a line of

O oo 19 (AN et el BSOS i

pi votal | ¥nstaliation having a car with a horizontal sliding door and vertically spaced landings
each with a horizontal slide door, a landing door interlock device mechanically operable
to unlock an associated landing door, a car door lock that maintains the car door closed
when the car is not at a landing and that allows the car door to open when the car is
properly located at a landing, the car door lock having a pivotally supported driven
element and a pivotally supported lock element, the car door lock being mechanically
enabled by the interlock device to open the car door by the physical presence of a rigid
body in a line of door opening force between the driven and lock elements and being
mechanically disabled by the absence of said rigid body in said line of force, the
interlock device and car door lock being responsive to vertical movement of the car to
locate said rigid body in or out of said line of force, the car door lock including a pair of
spaced parallel vertical surfaces formed by said driven and lock elements and said
interlock device having said rigid body mounted to pass between said surfaces when the

car moves in and out of registration with the landing.




i ndependent by the absence of said rigid body in said Iine of force, the
interlock device and car door |ock being responsive to vertical novenent

of the car to locate said rigid body18n or out of said |line of force. 6. A
door | ocking systemfor a freight or passenger elevator or goods lift
installation having a car wwth a horizontal sliding door and vertically

spaced | andi ngs  §a6N, W, ridq?)ﬂté?ﬁ”ag éggfoﬁh n§|c|a(ﬂ'ﬁ e fudird 4 2Rdi Q9 o180%ing,.

|nterlock deV|ce nechanl nl"ock an~*associ at ed |'an

door, rveg'f'?é%r &ﬁ%gt{?ﬁ% | §8h Rnldhe sga?c{ d Wel&r’nQr?t w\%é’ﬁmﬁ@ 5'i‘c?rc§ar 's

not at a and oms t he car’ door car

I el j
Suppor t o' e é&f’b?% 8 ohiRp it o535 orfL"ﬂﬁ'a*a”%ﬁ%r&%“ Sehéhflovat Bodde, o
door 'OCKgﬁﬂbﬁgaeﬁﬁhﬁﬂHﬁaébynmﬁﬁégéﬁq<§Y the interlock device to open the

car door resence o id body in a line of door
openi ng force betmeen the driven and Iock elenents and being nechanically
di sabl ed by the absence of said rigid body in said Iine of force, the

| nuerl ock devieo, 885 168ind! 3o SIS PbET ASRORSWGich OsaPiidreRl dEpugTeNt of

the car to Ioc e sal y Tn or ou 1 ne orce, the car

door | Othrdn%'utH%é‘gi '|6ck°$ er&@ﬁ%&r@g%‘%ﬁ%én ]L,aué{ %H/ L €8 ﬁ%kfem&té Qg”efj by

said driven and o sai ocK eV|ce aving said rigid
body nou ? d surfaces when the car noves in and out
of reg.s?b§995%°§f?§° 13 7. A door locking systemas set forth
inclaim®6, including a car door operating drive notor connected to said
driven elenent, said driven elenment transmtting a force devel oped by said
drive notor as said notor is initially operated to open the car door to
said lock elenent to thereby release said | ock. 8. A door |ocking system as
set forth in claim7, wherein said interlock device transmts the car door
| ock operating force between said driven and | ock elenents as the rigid
body pivots about a center. 111




