2274745 'WNODULAR ELECTRI CAL SW TCH AND SW TCHI NG ASSEMBLY FOR | NDUSTRAI L
ELEVATORS Field of the Invention The present inventi.on r Zﬂ? ally to
el ectrical switches and to switching assenblies ut|I|2|ng Su rica
switches in connection with freight elevators and, nore particularly, to
el ectrical switches of the wiping action type and switching assenblies
utilizing the same to control the opening and cl osing of freight elevator
gates and doors. Background of the Invention Freight elevators which are
used-in warehouses, comercial buildings, @nd various industrial
applicdtions, differ fromgeneral purpose or passenger elevators in
seéveral respects. Although the actual carriage or car of both types of

el evators are essentially the sane, neglecting the size and decor thereof,
t he doors, and nechanisns for the operation of the doors to the el evator

di*ffer. Furthernore, freight elevators are generally subject to different
codes and regul ations. Cenerally, passenger elevators have two sets of
hori zontal | y- - 2. opening doors. One set of doors nmoves with the el evator

carriage while the other set of doors is fixed to the hoi stway opening on
the respective floor. Both sets of doors |nclude | eft and right hal ves

that join together along a ve CAR ELECTRICH {ITCH £ Ry outwardly
open. When the passenger eIevat- S RO -VAEEUEhﬁHmBSpeCtIVG floor,

i he t
The present invention relates generally to electrical switches

and to switching assemblies utilizing such electrical switches in

connection with freight elevators and, more particularly, to

elecfrical switches of the wiping action type and switching

assemblies utilizing the same to control the opening and closing of

freight elevator gates and doors.

Background of the Invention

- Freight elevators vwhich are used in warehouses, commercial

buildings, and various industrial applicat'ion"s—,- differ from
. general purpose oOr passenger elevators in several respects.
U _ . '_ Aith_ough the actual carriage or car of both types of elevators are

essentially the same, neglecting the size and decor thereof, the

doors, and mechanisms for the operation of the dooxrs to the

elevato‘r differ. Furthermore, freight elevators are generally

subject to Aifferent codes and regulations. |

Generally, passenger elevators have two sets of horizontally-
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passengers to enter and egress. In contrast, freight elevators generallly .
have vertically opening doors. The vertically opening doors nay be either a
single set of doors affixed to the hoi stway opening of the respective floor
or a single vertically opening door. The single set of vertical doors

I ncludes two half doors neeting at a horizontal line and respectively
opening in a vertical bi-directional nagner while the single door noves
vertically. The el evator carriage generally includes a single

verti-cal | y- noypedgnglaictre 60 se¥ i lodrsdtidVes MtANehaVieibvdtde &hYALT . -
carri age. Both the passenger el evators and freight elevators include™
syst ens t her e¥1ifhtRe otkar s8F afheoesFe s ntjxath doc FRR ihedsiofay: prendng act i ve

doors. Vari Ougnd SUilet i 1800 SBLE! KehPUFSadBUiddinbbAlert 16 Qgg{t; Codes

positively open and close. In the case of freight elevators, sa
requi re that kdlgegodhsatt doime thasthevaplphy spacaterpidadc klimecrrdhetgisevat or i s

not present : eyl ar.-fl oor. refo Q e_dooré to the

hoi st way nee?gﬁrtégﬁne&?%% I?gg"a é’ﬁ °?’ ﬁlré’ e ee\?'a or {,if e %érngﬁle%an PP \WRER 195

el evat or st opseaghesitiie iraspactiies lt16dxq Asqtht deel, ofadsbrenthent dpen, tsBTadwd t he
particular set of doors to_the that particular fl oor be able to open.
This is generBASFUEETHPPEHB"D\PIFPBVi di ng a positive | ocking mechani sm at

each floor that ifn absifr@st;Claretgit Yeletitirs0GéRbraldy t Rate | Verkheaigse of
some possible action that would unlock a door ‘at a particular floor which

shoul d not bePRFHBERERFS- t T8 NSEVIRALY CRPPINGAPORF [TRY ReOBLERTE MEinglser action
may take placge SPCHoddel QFriael +OCiHeNHo{RELA DB} LhYSrdepeatfd at eagh,

1 oor. floor or a single vertically opening door. The single set of
vertical doors includes two half doors meei:ing at a horizontal
line and respectively opening in a vertical bi-directional manner
while the single door moves vertically. The elevator carriage
generally includes a single vettically-moving' gate or door which
travels along with the elevator carriage. Both the passenger
elevators and freight elevators include systems therein which
control the opening and closing of the respective doors. Various
regulations and safety codes reqliire that such doors positively
open and close. - |

In the case of freight elévators, safety codes require that -~
the doors to the hoistway physically lock when the elevator is not
present at the particular floor.. Therefore, all of the doors to
the hoistway need to be locked when the elevator is in motion.
When the elevator stops at any individual floor, then, and only
then, should the particular set of doors to the that particular



It:is necessary for the contacts in the safety circuit to positively open
when needed and freight elevators are generally |ocated in areas which are
not always clean, or are subject to becomng dirty quickly, with |oading
and unl oadi ng of various equi prent and the like. In this regard, European
saf ety codes specify that such contacts nust open even if they are wel ded

- shut. Most prior art interlock systens utili3ze spring action to positively
make contact or "interlock"” and another force or..positive mechanismis used
t o break cont actf£loor Henshier to speril. posist is/gemerelbinacrmpiisheddly papdhing of

provisdi ng the necessary. shearing action.that ma °§e equi red to, separate
the contacts shoul 8°f’héleiv80ﬁlt%§t‘f"gq bBRFRFR; R&q %/ao et#%é’greitf%ﬁ@r Yhr g@‘h
wel di ng or the |déleetridansy idterfodkeai sabtiatl Anhake édse e bas kpaugsbren
which i s capable of positiveQ/ maki ng and breaki ng contact in_ al

I
situations. Furt3fieR that yopid unleck fidaoF At RATEEMaE £1rgH Jdick fh s are

conposed of MaNYdeNEeYufiliike 0NN @A Patol! chtribe NPAGSS8EY 4rd MBPEtherOr
change the conponents due to breakage or corrosion the entire assenbl age

must be taken amstion pag taketmlecgenfueh Prinrasttopocking mechanisme aner thaus

systemw thin t vat o 0} y, it is generally very difficult to
reach- and/ or ef ]tlgg?{eﬁ'g&n% [ f#%% lons. It is thus desirable to provide an
interlock switch whilth iiss neesspgaty £Hrf ¢he cmpacts iSuthersafety tdierchitvetnt i on

The- present inventio ddresses -t he probl ‘and, cancerns of the prjor art
by providing an pé’Fé%’Jt}' ?%a?p?v\n" Th ’ieﬁg ‘Pc gg?’ées oat vﬁq’ﬁl"%%"rascf' F%ngegfg?%lé'
cprqﬁact S duri ng lopatddalinC ardaaC whiddd ader hotg allkgysOpasang oof até esubdedtc ko Such
W p

g action is acconplished by a pivoti 5‘&31‘3.&' on. o&nl%adsi i di ng

becoming dirty quickly, with ng of” various
equipment and the like. In this regard, European safety codes
specify that such contacts must open even if they are welded shut.
Most prior art interlock systems utilize spring action to
positively make contact or "interlock™ and another force or
positive mechanism is ﬁsed to break contact. However, such
positive mechanisms are not capable of providiﬁg the necessary
shearing action that may be required to separate the contacts
should the contacts become joined together either through welding
or the like. Thus, it is desirable to have an interlock system
which is capable of positively making and breaking contact in all
e situations. _

| Furthermore, prior art interlock éystems or ladder switches

are composed of many individual éomponents. If it is necessary to
repair or change the components due to ﬁi’eakage or corrosion the |

entire assemblage must be taken apart. Due to the general location

"



cont ac
The re
br eaki
br eaki

t carrier that only occurs after initial connection of the contacts, .

turn of the sliding contact carrier provides a w ping, shearing,
ng notion during reverse pivotigg after initiation of contact
ng. According to the present inVention, there is provided an

or

Sar a 1Bt irietock bR A0 ciFubPlTRAy, Fin SRR Ty BRI ok REREC |,

t hat ceffect de madificatiorisibl e contact into and out of electrical contact with

said s
said c

transv

tatiopary contact, said housing defining a.path of travel along which
ont ack Tdhus BERERYS w5 RPYAS gh ek SIS If S e TR o1 vt re?

sai d c&ﬁ%}&,ﬁn said novable contact is in face to face abutting
contact w sard statronary contact to cause 'sai d novabl e contact to nove

er sel Jhe present inventien addresses the:problems and cencens ©f thenrior @etrbyi providing

20T 0 Sog? b cliSh Sk Bl AL 3 SBRESH ol My i) BERALER Gl

novabl & contact and sai

ry contact in a

shear i thg operingof the switcln Sachdwipingzdotien isaocomplishedcbysapisotingamotioneofia slidingact

o PSS e G oS SR B el TRERR S BRIOARS. .

di sSposgshted cirrlel Provideioa Wipihg)cshefiigaol bfcaking GhotioRodif?

pi vot

| ncl udinifiatiop of comsact hreakingsosses received in the pivot recesses. The
ng m)k'c&ﬂ'dﬂt% téll&fe ﬁg@nﬂﬁy‘erﬁﬁ)’hr thigfe i ?ré dd 4 élé’cu‘?&f‘gxﬁzft&i Ringd cam _
ng. de et a

pi vot i
trace
the tr
posi ti
trace.
with t
upwar d

on the uppe ous e camtrac I nes a poc
ace. Adousimg;contact carrier is noved forward into the contact

in

_ mﬁlfe@s@bﬁb&xg' Afdrudes a
recess to allow the contact carrier to pIVOt. The contact carrier

r c e
e gnd of \J

on, the, cont act'C@Bﬁi er i.s cqnstrained to |inear novenent by the cam

At t ASEEBRATY capea _
he st atmovasle ot disposed MSalddvusiag; carrier is caused to pivot

$posed igs BIR®6380. 1 5 the novabl e cont act

ly into the pocket defined at the end of the camtrace, The nopvable

a contact carrier that carries said movable contact into and out of electrical contact with

* said stationary contact, said housing defining a path of travel along which said contact carrier in

operation moves linearly; and __ _

means for pivoting said contact carrier when said movable contact is in face- to face
abutting contact with said stationary contact to cause said movable contact to move transversely
relative the linear movement of said contact carrier and across said stationary contact to effect
a wiping action between said movable contact and said stationary contact in a first direction and
a shearing action between said mbvable contact and said stationary contact in an opposite
direction. _

In a preferred embodiment, the movable contact carrier assembly includes a cam and
pivot that are guided by slide plates disposed on either side of the contact carrier. Each slide
plate includes a piybt recess to allow the contact carrier to pivot. The contact carrier includes
a pair of pivot bosses received in the pivot recesses. The pivoting motion of the contact carrier
is initially constrained by a cam trace on the upper housing. The cam trace defines a pocket at
the end of the trace. As the contact carrier is moved forward into the contact position, the

contact carrier is constrained to linear movement by the cam trace. At the point of contact of

MISC\N26380.1

Q

¥

5



contact’. carried by the contact carrier, thus noves transverse to the
initial direction of novenent of the contact carrier, or upwardly against
the stationary contact to provide the wiping action. In this enbodi nent,
upon openi ng or breaking cont act the conta carri er reverses its path to
provi de a shearl

bl t t th t.at
contact. once the Egﬁ&g@? cggtp veaﬁwtz%%c_)ygfoa i glé’gét? |‘ﬁgt‘%e‘a el { ce

t he downward novepieotupsfardijp hmmeaﬂﬂclaetcdzﬂhapit theet 6f\tfie tiin itfate. S tTAE infvable
cont act ceases, and transyverse notion begins. A spring assists in

mai nihai ni ng cont atantastSaried by H&%@@mmerm%moaes:mmﬁe@m initial Qlfﬁﬁtloonary
contact upon cl Oswﬁovéniénpaﬁthfegbspose 2, or é}@ﬁﬂ%’%ﬁmﬂ tﬁl‘.“sfaﬁ&m?g@ﬁth

housi ng, a stationary contact sing, a nova con act
di sposed in the hpuesidaghe wipingactiomt act carrier. . The contact carrier
carries the novable cot dout of. ele al ement with the
stationary contact, ‘ﬁ@&é‘}"ﬂé i YPOR FPERIDE, P, W‘W ﬁ?f%cga'ﬁ%ﬁﬁmﬂﬁlceﬂmfhe
contact carrier nmases Means for pivoting the contact carrier at a point
of contact of the novable contact with said stationary contact is provided
to effect a wipi ngefiGpdtan thepredidet ae shianringe actithadt ane hdvabié abortadty
contact. In another form there is provided an electrical switch

conpri sing, a houd9HESEFpetFakioRaFyerontart ofnoenthe, cPRACE GASTL9TAS\FLRTt he
upper and | ower pggith@Rckél BhheilarPtiite! RN AnwREP RSventnt 'orfsiheSﬁ@JdeQary

contact is disposed in"the housing, and a second stationary contact
di S@sed in the hoensiagy xeddtieated-bier statihealyl SHthCE 388ses, and transverse

motion begins. A spring assists in maintaining contact pressure
between the movable contact and the stationary contact upon
closure.

In one form :thereof, the preseflt switch conpz:ises a housing,
a stationary contact disposed in the housing, a movable contact
disposed in the housing, and a contact carrier. The contact
carrier carries the movable contact into and out of electrical
engagement with the stationary contact, the houging defining a path
of travel along which the contact carrier moves. Means for
pivoting the contact carrier at a point of contact of the movable

. contact with said stationary contact is provided to effect a wxpmg
b action between the movable contact and the stationary contact.

In another . form there is provided an electrical switch
comprising, a housing having an upper portion and a lower portion
with the upper and lower portions jeining at a horizontal plane.
A first statiénary contact is disposed in the housing, and a second
stationary contact is disposed in the housing and spaced from the

-MISC\N26380.1



first stationary contact. A two-ended novable contact and a contact.,*
carrier are novably disposed in the housing. The contact carrier is adapted

to carry the two-ended novabl e contact into and out of-electrical
engagenent with the first and second stationary contacts to conplete an

electrical circuit therebetween. The contact carrier includes a |leg
extending fromthe [ower portion of the housing for receiving an actuating
t hrust. The housi ng defining a path éf travel along which the contact

carrier |ineag]yeMa¢eSionbty t BfifeabtlC! Ugletld-andRANRvhble RichRhdt%rjshg cONtact
carrier after a point of contact of the-two-ended novabl e contact with e

first and secesntast marpiry gre oavabdysdisposdd dntthe biusing. afheé sontmttneen t he
t wo- ended novghl t ] t LSt and ﬁg ' ry.contacts.
The pivoting rreagggﬁ%c u tep'gglg"f%;rgg{' tJél'“?'lcfwgecon C%gg%fél %%llé%r%gl%f"f%nrdrred on
opposi t e si desatobftdiectuivhlcingegement rWithndeatinstsandanecodcstatigiirgye pl at e
di sposed on o site sides of the contact .carrier. .JThe first amtl second
gui de pl ates %3"5 iiVeIW%ﬁenﬁnae chtécaéln(fig'é'g%n&;ﬁf%w?eé‘cessﬂﬂeor

recei vi ng t hecdritaét capshiereintldadins SRy attehdingatronhthe: DoedChor@abs ickr i S
pivotally disposed thereon. A camtrace.is disposed in the path of travel
~and formed intBe |RAREINE (FITaFecBIVinge 2R pAETIALLRY | tHFUSEhe TBF BPURIRIdef i ni ng

a recess at ader@HShh g8 df e¥dVel RAlhg WML RS IcoRtdtitNEartrier AQRLAAL Carri er

from pi votal novenent until the contact. carrier has reached a predetermned.

travel di starvesThEurkheyainchadedhig deany oy pLyrting dhetgpntagthcarniesarri er

@it

al ong the patheqf & g@islﬁé of Wollddidbe hE tb%@?ﬁ%%&@é&a&@&%@&%n@”?ages -

the first and secon fat 1 onary contacts at e predetermn trave
di st ance whigsti and Irecomhtstetianary | @ntactss&e kffechr anwirdmgnactiohe recess

then between the two-ended movable contact and the first and second

sfationary contacts. The pivoting means includes a first and
second boss integrally formed on 6pposite sides of the contact
carrier, and a first and second guide plate disposed on opposite
sides of the contact carrier. The first and seécond guidé Plates
respecti.vely having a first and second pivot recess for receiving
the first and second bosses such that the contact carrier is
pivotally disposed thereon. ‘A cam trace is disposed in the path of
travel and formed in a ldwer surface of the upper portion, the cam
trace defining a recess at an end of the travel path and i
constraining the contact carrier from pivotal movement until the
contact carrier has reached a pr_edetermined travel distance. The
actuating thrust linearly moves the contact carrier along the path
of travel such that the two-ended movable contaci: ‘engages the first

and second stationary contacts at the predetermined travel distance
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perm tting the contact carrier to pivot to effect a w ping action between
t he two-ended novabl e contact and the first and second stationary contacts.
In another formof the invention, the present invention provides an

i nterlock assenbly for freight elevator doors that incorporates an array of
t he present nodul ar el ectrical 'switches. The nodul ar switches are nounted
Wi thin a housing and are actuated by a gommon sliding actuator in response
to a camdrive. Mvenent of the comon sliding actuator provides an

of f-center or exéhureidh thbrasatadthadrrier iceassf Eineat nboeiidh® , Stitet ¥dtesBrdneh

Descrwption of the Draw ng;es)eoSo that the mannes in_which the above-recited
features, advantRRFESEEHYythhceptactPaier FPRIRE tHhPEREToA WRdngrackined and

can be under st ooghtwBeslohitl ltwolereh CmdiAblé ConRhctd GAr tRé | H1¥s€f akd1Gsecona
i nvention, briefly summarized above, may be had by reference to the

enbodi ment s t her¥tgtiopaxyhcentactsd ustrated in the appended drawings.*It is
not ed, however, thatgth REN A AWHRIS Shl atfe O éée;&’p"ﬁﬁi'g'
enbodi ments of this félvg?ﬁﬂoﬁ gﬁ%‘isﬁt eré?’g%ﬁeﬂnof to b%u'consi (Lieren on
linmting of its movpdes faw inherlogk eatsephlyregpradneight oebevadprr edpais| yhat

ef fective enbodi gentg, .eRCLENG e (S ARBENIGIa0L IR, IICLEI A E O 1
is atop plan vi'ew A prior art SwitcH ng assenvly, or Tadder swtch,
utilized in freixet naduunisiiscliogparanbyntied within/ arliduetihg land patet adtatdedr s,
the switching assenbly depicted in a first position; Fi g 2is atop

pl an view of t heprPi‘i%“"a’t‘ LGNS ATTHFLEE SBHASHORRSHFR BBt AXivese AT Rent

pOSiL i on; - of the common sliding actuator provides an off-center or external
thrust that is transferred to the switch.

rie escription the Drawings

So that the manner in which the above~recited features,
advantages, and objects of the present invention are attained and
can be understood in detail, a more particular description of the
invention, briefly summarized above, may be had by reference to the
embodiments thereof which are illustrated in the appended drawings.

It is noted, however, that the appended drawings illustrate
only typical embodiments of this invention and is therefore not to
be considered limiting of its scope, for the invention may admit to
other _'equaliy effective embodiments. Reference, the appended
~drawings, wherein:

Fig. 1 is a top plan view of a prior art switching assembly,
or ladder switch, utilized in freight elevators typically having
vertical bi-parting doors, the switching assembly depicted in a
first position:



Fig. 3is a partially exploded top plan view of the prior art swtchig \
assenbly of Fig. 1 with the actuating rod uncoupled fromthe contact board;
Fig. 4 is an exploded view of the actuator rod assenbly of the prior art
swi tching assenbly of Fig. 1 showi ng the various conponents and pl acenent

t hereof on .the contact board; Fig. 5 is a sectional view of the present
switching assenbly depicting the plurglity of nodular switches in a

m d- stroke position; Fig. 6 is a sectional view of the present sw tching

assenbly depi ctingifhe pLu gl tpyamu&mwla.@ @%}C&}%ssmr&cﬁmmése@m& Iy open
or fully closed position; Fig. 7 is a top plan view of the present N

swi t chi ng asséepicredfinpgsecond FROglt-’B’nl-s a sectional view of the present .

swi t chi ng assenbl h; al_l i en_al ong
line 8-8 of Fig. %1&"']:% d ?Qtﬁg@ct I'ona ?%A\ﬁﬁgﬂglémeﬁgd%ﬁ %ﬂr}'r e§€nt

nodul ar swi tchwimpngtasdeMyaomblg.snrﬂtb thesadtuatingFraf uddbuplediitraml arged -
el evational view of _a SL | e modul ar switch according to the présent

i nvention; Fi g™ FPRF¥s g%&'i onal view of the nodular switch of Fig. 10;

Fig. 12 is an enl ziged maﬁi.e&blmtﬁeaauf thiecdethts codRepbniySd ted of Fig.
10 depicted in the full qgpen or initial non-contact . 9 position; Fig. 13
is an enl ar geBFiRE 135 SEEERigga 255PRRYY ooft FdSnpdyshpving the various

components and placement thereof on the contact board;

Fig. 5 is a sectional view of the present switching asseubly
depicting the plurality of modular switches in a mid-stroke u
position;

Fig. 6 is a sectional view of the present switching assembly
depicting the plurality of modular switches in either a fully open
or fully closed position;

" Pig. 7 is a tob plan view of the present switching assembly of
Fig. 5; ' -

Fig. 8 is a section_al. view of the present switching assembly
with all of the modular switches removed taken along line 8-8 of
Fig. 7:

Fig. 9 is a sectional view showing of the present modular
switch, depicted in a mid-stroke position; - : -~

Fig. 10 is an enlarged elevational view of a single modular
switch according to the present invention; '

Fig. 11 is a sectional view of the modular switch of Fig. 10;

Fig. 12 is an enlarged partial sectional view of the modular

switch of Fig. 10 depicted in the full open or initial non-contact



swstch 0f Fig. 10 depicting the contact carrier and novable contact in a

m d-stroke position; Fig. 14 is an enlarged partial sectional view of the
nodul ar switch of Fig. 10 depicting the contact carrier and novabl e contact
in a first contact position; Fig. 15 is an enlarged partial sectional view
of the nodular switch of Fig. 10 depicting the contact carrier and novable
contact in an initial wping position; Fig. 16 is an enlarged parti al
sectional view of the nodular switch of Fig. 10 depicting the contact
carrier and novalbsitdontact in a continuing w ping position;, Fig.. 17 is an:

enl arged parti al sectEJ1 na13 \1” %"x‘{ gnla%gg? 'EQQ&{E‘ ﬁ\@llgnﬁ _;fLe F| . 10 d;lﬂl ct| ng
i

the contact carrier and rfovabl%e con 0sed p posT i On, . 18
is a top plan vi ewitah 6he;¢.omerdebﬂ¢tsimgg;hpwmtm crirrliée amdlokraﬂesuﬂtﬁbtof
Fig. 10; Fig. 19 |s a. sectional ¥| ew, of the |ower housing portion taken
akong |ine 19-193iB¢2 pig strgke mogition:; s 5 sectional view of the | over

housi ng portion takemrigl QR0id ianCerd@rgéh phriiial. sebiotalgviedlot Thad b&a‘filem pl an
view of the | ower housing portion.depicted in Fig. ‘18, Fig. 22 is a top

pl an vi ew of thesHifsbrohBigi Af dspiqhing the @H?%ERH’&‘F’ §theﬁalz}ﬁ Fgacko;
10 Fig. 23 is a §}de eYi-aWcBhtdRCpdtiRESn;NOUSI NG portion depicted in Fig. 22;

Fig. 15 is an enlarged partial sectional view of the modular
switch of Fig. 10 depicting the contact carrier and movable contact
in an initial wiping position;

Fig. 16 is an enlarged partial sectional view of the modular
switch of Fig. 10 depicting the contact carrier and movable contact
in a continuing wiping position;

Fig. 17 is an enlarged partial sectional v;Lew of the modular
switch of Fig. 10 depicting the contact carrier and movable contact
in a fully closed position;

Fig. 18 is a top plan view of the lower housing portion of the
modular switch of Fig. 10; '

Fig. 19 is a sectional view of the lower housing portion taken
along line 19-19 of Fig. 18;

F}'.g. 20 is a sectional view of the lower housing portion taken
&U’ ~along line 20~20 of Fig. 18;

~Fig. 21 is a bottom plan view of the lower housing portion
depicted in Fig. 18; | |
Fig. 22 is a top plan v:fLew of the upper housing portion of the
! modular switch of Fig. 10;



Fig. 24 is a bottom plan view of the upper housing portion depicted i.h Fig:
22; Fig. 25 is a sectional view of the upper housing portion taken al ong
line 25-25 of Fig. 24; Fig. 26 is a sectional view of the upper housing
portion taken along line 26-26 of Fig. 22 showi ng the stationary contact
mounted therein;, Fig. 27 is a sectional view of the upper housing portion
taken along line 27-27 of Fig. 22 showi My the contact carrier and novabl e
contact disposed therein; Fig. 28 is an enlarged side view of the slider
plate in accordangg Wi Rstheidd 36l YL UbpA N hoddifly peeich aBpfitkar ged si de
vi ew of the contact carrier according to the present invention; and Fi & 30
is an enl argd# Pt Rl sectional front view of the contact carrier and %
novabl e contact.. . Descsj pti F | 2L

Referring now to lﬁ?gé4 ? 49??1%;‘:8;' P@asghgiv\ﬁr. gsg?‘:igtraﬁgér{ﬁlg%sdggr%sﬁ%h
general | y destegictieddiB@igf 22he type currently being utilized ig*the freight?=
el evator industry.to Qperate e _as i . rently
constituting the 8% 6 aﬁ?g%gornta?i‘ﬁ'%?hogft ﬁ%d%e%?ﬁggnoﬂggﬁé\%n& eho30

i ncl udes an ahongatiné 2seesidenpigoozadd 32 havi ng four spaced apart hol es
34a-d that pernit_nnunting board 32 -SW.tch assenb#ies 36, 37, 38, 39,

40, 41, are secur dd9t FenbtAteFELBBArdeY 2| BiegPRRST BPRFIRe BOFLIER Feked one
another. An gheRgatifd 26534 dal¥ig. a0t stith@hg kRE stdtichase Bbhgddtymd@téd i oned

ont o nmounting
therein;

Fig. 27 is a sectional view of the upper housing portion taken U
along line 27-27 of Fig. 22 showing the cont;écﬁ carrier and movable
contact disposed therein; -

Fig. 28 is an enlarged side view of the slider plate in
accordance with the present invention;

Fig. 29 is an enlarged side view of the contact carrier
according to the present invention; and

Fig. 30 is an enlarged partial sectional front view of the

contact carrier and movable contact.

D 3 £ e ferred i
Prior Art

Referring now to Figs. 1-4 there is shown a prior art ladder

O

switch generally designated 30 of the type currently being utilized
in the freight elevator industry to operate the associated gétes
and doorg, currently constituting the state of the art in the
industry. Ladder switch 30 :@ncludes an elongated mounting board 32
having four spaced apart holes 34a-d that permit mounting board 32



board :32 and renovably constrained to |ongitudinal novenent thereto by two
clip assenblies 46, 48. As nore easily perceivable by reference to Fig. 3,
clip assenblies 46, 48 each consist of a respective bracket 47, 49, secured
to mounting board 32 via nut and bolt pairs, 50, 51, and 52, 53. Each
bracket 47, 49 respectively includes two spaced apart, upstanding fl anges
54, 55, and 56, 57, each flange 54-57 ha¥i ng a bore therethrough (not
shown). Recei ved between flange pairs 54, 55 and 56, 57, are respective
U-brackets 58, &fitthadssanislisecis, szt Bef aop 41, nespeetsecaradits atiouptivsg 66,
68.185Iiding actuator rod 44 is thus slidably received wthin U brackets

58, 60

whi ch al RerAuA tipaitdinally; adiacent o ope fMoEPeLt udPoP YR ¥ such

that sliding aciuabBie radudtbrayal idi ise FeNtda0Dgi posdiDetlday ohtd unbik and
forth therein. U-brackets 58,60 al so provide a bearing surface for sliding
actuat or rod 44poand 3eand FRmeveblycepnstradngd toslopgitudinal movensnt thgpetat

portion of eacmf"!wkcgéfé%%i%é-ﬁé, 5. di 590564 QEsSly Pebleivabifitiyy rod

44. Di sposed on ‘one e of sliding actuator 44 is an end cap 70 secured
thereto by a pirefg2endeattoeRi®mnds chinapserhides afb 7 (#82194°R | FASHSE KRR #at or

rod 44. End cap 70 _nravj ,pt erfacs Wi ol when the
el evat or approa%‘?@gcalﬁ %’%%%eség ! #Eéggém retg4 {n{hg%??f%g%\?g%.?{%tng
actuator rod 4%aecpditisngoy. sihandm2abén cEsxhaktacget t47¢ 4D fresprctdvelyssenbl y

36 essentially consists of a two-ended contact _78a that is lonaitudjnall
nmovabl e back antPcludes t¥e SpAced, 2Bty FRFEABITG: 5’!"’“?8%%4#%0\%@%?,’ %e d

| ongi t udi nal t raal srlingk 28487 HaviNg achétedrrdratedugh Sghot Ssiowi) § €d. A tubul ar
sl esve 74a is di sposed on one axi?lj end of two-ended contact 78a. Tubul ar
Received between flange pairs 54, 55 and 56, 57, are
respective U-brackets 58, 60 that are secured thereto by respective
cotter pins 66, 68.. Sliding actuator rod 44 is thus slidably
received within U-brackets 58, 60 which also function as a retainer
for sliding actuator rod 44 such that sliding actuator rod 44 may
limitedly longitudinally travel back and forth therein. U-brackets
58, 60 also provide a bearing surface for sliding actuator rod 44.
As best discerned in Figs. 3 and 4, a movable contact portion
of each switch assembly 36-41 is disposed on sliding actuator rod
44. Disposed on one end of sliding actuator 44 is an end cap 70
secured thereto by a pin 72 that extends through end cap 70 and
\w’ sliding actuator rod 44. End cap 70 provides the interface with
other mechanisms when the elevator approaches and stops at the
desired f:!.oor, to move sliding actuator rod 44 accordingly. The
movable contact portion of switch assembly 36 essentially consists

of a two-ended contact 78a that is longitudinally movable back and



sl eeve 74a is renovably secured to sliding actuator rod 44 by a cotter pi.n-
76a that extends through dianetrically opposed bores (not shown) in tubul ar
sl eeve 74a and bore 84a in sliding actuating rod 44. Two-ended contact 78a
t hus abuts one end of tubular sleeve 74a such that tubular sleeve 74a
provides a.stop or limter therefor. Two- ended contact 78a is resiliently
limted on the other axial end by a spriqg 80a, a spring retainer cup 82a,
and a tubul ar sl eeve 74b. Tubul ar sleeve 74b is renpbvably secured to

sliding act uatdienrdifisfiiiby axtGiticrafodtid) HoleddrqttrRX1IaGitudina D ¥hvel
di anetrically opposed bores (not shown Z);f I n tubul ar sl eeve 74b and bore’Bﬂb

in sliding actiFpPeRy °Fcﬁ3’°21ﬂ"de§pﬁq“ﬁ§°t8 &5 JABLERAL h ASTHPRAYF FLeeYent4a cup 82a -+
are di sposed hetyepilddBn ol dxLAN AR lor! Bdo-2Rded WML 784 CVRKLuYHP Such

that two-ended cont act 78a may conpressingly longitudinally travel in
one directiorslseve| 74 iy vemovablyr ssaured tihisdidingapetpagodixedi Ay ¥orce ¥

agai nst two-e { 8 g ri ght and
| eft contact %g:ggﬁb #‘e?géGa angyg#d; resp%gt Y {m%%lel %f’g‘m?) glSrL S%ewi se,

t he novabl e coOwtasttowpphrini tubuddr stedve74asswintdrecssadin saﬂdingczla:detmgs pective
t wo- ended cont ac 7 b - f t sed between esPgg ubul ar

sl eeves 74c-H: Fod %f %rafac‘”%ﬁﬁt gb?qﬁ PRYSS R%% 51’%?% tfubu #‘?F PhESame

manner as desodai hﬁéhahame tibubay afleavecyas préeidesare sﬁaao\beblluﬁwrured to
sliding actuator rod 44 via respective cotter pins 76b-h which extend

t hrough di andteresay-y Twoiendsd ornkacy 188 (Lﬁo’fess‘ﬁm*)lyl Hiniged e fdet  ve

tubul ar sl eev&hegrg;dggsggﬁc%* W sPAng S8034 Vs [iptihes betliner RbURQT afPd 44 \J’
Furthernmore, each two-ended contact 78b-f ts |imtedl y | ongi fudi nal | y
novabl e tubular sleeve 74b. Tubular sleeve 74b is removably secured to

s_liding actuator rod 44 by a cotter pin 76b that extends through
diametricallj opposed bores (not shown) in tubular sleeve 74b and
bore 84b in sliding actuating rod 44. Spring 80a along with spring
retainer cup 82a are disposed between two-ended contact 78a and
tqbular sleeve 74b sueh that  two-ended contact 78a may
compressingly longitudinally travel in one directio’ﬁ on sliding
actuator 44. This creates a biasing force against two-ended
_contgct 78a when two-ended contact 78a engages right and left
contact assemblies 86a and 87a, respectively (see Fig. 1).
Likewise, the movable contact portion of switch assemblies 37— ' -
41 include respective two-ended contacts 78b-f that are disposed
between respective tubular sleeves 74c-h, springs 80b-f, and spring
retainers_ 82b-f. In the same manner as described above, tubular
sleeves 74c-ﬁ are removably secured to sliding actuator rod 44 via
respective cqtter pins 76b-h which extend through diametrically



along sliding actuator rod 44, this being acconplished by abutting the
respective tubular sleeve, and resiliently biased by the respective spring
on the other end. Each novabl e contact portion of switch assenblies 36-41
i's nmovabl e into and out of engagenent with the stationary contact portion
of switch assenblies 36-41, respectively constituting stationary contact
pairs, 86al/87a, 86b/87b, 86c¢c/87c, 86d/87d, ;86e/ 87e, and 86f/87f, thereby
conpleting the electrical circuit therebetween. As best seen in Figs. 3
and 4; each st abpsuzasybaint(mot, stﬂﬁa)f;n amd BZ@eEtmeespmma't:veigbvej,nahmdes an
asso&vated electrical,l ead 88a-f, gnd 8 for connection to the other

various conponeRePegELY PFR) 8Pt lf‘h%ht‘,ib’ﬁ? AStuater¥ed 4 JUEthETHOze. | ¢

shoul d here be ag eubadr@datdbdkatt 788-Qk DAGRESF Yoiditudida19¥ ddi@psev tch
assenblies 36-41 to be open or closed at the sane tine, as the function of

each respect i veakao: eHaing assnatorasdittr shis beig agaeerbiehed dy mqt%nm t he
same tine other 2l ) L
End e 56tbe AL LINELS T arh!) -8 O LAUSES 1 €hn

operat es throug act uat or en the actuator rod 44
IS in the positrespedbpiec spxiingnorn-ithe @erordny the top switch assenbly 36 is

closed, while the ofher switch assepnbl i %”The T of
actuator rod 44 as ge%? (ﬂw?ible cﬁnt“t p%ﬁgﬁg B {" f{]&:iggg &t tﬁg gsq
time closing swaéivabge fhtodhnd ouﬂ&fwaagenén‘m&ﬂtﬁ)e:Mppmhqd doneaet he

foregoing that the rlor ar adder tc?_gis uiLelrrpractl al.in
several respectBOFTEPRCRE( FE frc&d(fgfe’ﬁ#?%h ¢ mﬁﬁ%@& T“f?lﬁ’h§°ﬂf)*ri§f'“\ivé’§ﬂ of the
el e\\ﬁft or, stationary contact pairs, 86a/87a, 86b/87b, 86c/87c, 86d4/874,
86e/87e, and 86£f/87f, thereby completing ‘the electrical circuit
therebetween. 2As best seen in Figs. 3 and 4, each stationary
cbntact, 86a-f, and 87a-f, respectively, includes an associated
electrical lead 88a-f, and 8%a-~f, for connection to the other
various components associated with the control of freight
elevators. It should here be appreciated that it is not necessary
for all of the switch assemblies 36~41 to be open or closed at the
same time, as the function of each respective switch assembly may
dictate that some be bpen ‘while at the same time others be closed,
and vice versa.
In short, ladder switch 30 operates through the sliding of

actﬁator rod 44. When the actuator rod 44 is in the position

C

depicted in Fig. 1, only the top switch assembly 36 is closed,
while the other switch assemblies 37-41 are open. The sliding of
actuator rod 44 as depicted _in Fig. 2 opens switch 36 while at the

same time closing switches 37-41.



~

it is not only difficult to reach, but even nore diffi:cultsto effect , ]
repairs. Shoul d a contact beconme wel ded, corroded, or otherw se, thereby
necessitating the replacenent thereof, the entire sliding actuator rod 44
must be initially renoved. This is acconplished by first renoving
U-brackets 58, 60. Each tubul ar sl eeve st then bé renoved until the
nonoperative contact is reached. Obviously, springs, cotter pins, tubular
sl eeves, and spring retainers have been renoved and nust be retained for
reassenbl y. |t Tist hiy edwibe abikecinred Gy thedfcregoing Watetie pejaai s of -
current state Qqf .t -art riqr .art _Jl.adder_ sw tches. Thus, inh nmany casegs
the entire sI¥ |%§Q§%ﬁ usgg‘tl"‘%g 3(rao@;lsa tgvmg’?%ﬁ?cgiscsagngf’i%esveg% ' R&F S hereon is »
repl aced, naksinge thehadapnistiton s moditell inhtie heixdwhe of Rhesaevatosr)odi nent
Referring now to F 5-9 there is shown an .industrial or, freight el evator

! e
i nterlock swi ’ctcﬂsalggén‘fﬂly GRFEACHEE o SRt SYRP TS BEFdHE e present <

invention. |tesdaeul feda@ralPr €t ed Ediithot Nb&¥oche Clie1uih | ChbrReadaf ige t he
function of the prior art |adder switch, and is placed within the el evator
hoi stway at etder¥issor therehli digcessitatiage Fiporeplacepent therenf, itheer| ock
assenbly 100_..l m[ai t t ; 00 carriage
to nonitor th%nt%%esir;fellgon o%ﬂgggﬁcggﬁggeﬁ%&% 'ga Ilgi%%%egd 'Ergi%ﬁg not or s

t hat oper abl yacgrepldshéd byl fixgtoreding Urkadtackatsi 88 .60ThuBach. tuthBarnt er | ock

assenbl y 100 yooif of 5.t QEQF%J trie%w‘? dhi$) A9Q" SRl SRIe! 2itad Chgthat the
carriage wll fot- be abl e to nove when the doors ar e rot Chosed and | ocked,
but al | ows opmashédan ©Obviduely, springs, cotter pins, tubular sleeves, and )
spring retainers have been removed and must be retained for
reassembly. It is therefore difficult and tedious to effect
repairs of current state of the art, prior art ladder switches. '
Thus, in many cases the entire sliding actuating rod and switch
assemblies contained thereon is replaced, making such repair more
costly than need be. ' ‘
esent iment
Referring now to Figs 5-9 there is shown an industrial or
~ freight elevator interlock switch assembly generally desighated 100
_ according to the presént invention. It should be appreciated that
interlock switch performs the function of the prior art ladder -
switch, and is placed within the elevator hoistway at each floor at
which the elevator stops. The interlock éssembly 100 is
mechanic?ally connected to the _' elevator doors and carriage to

monitor the position of each, and electrically connected to the

motors that opei:ably drive the elevator doors and carriage. Thus,



carriage when thedoors are |ocked. Interlock switch 100 includes an

el ongat ed housing 102 preferably formed of a metal such as steel. Housing
102 defines an el ongated or |ongitudinal channel 103 (see Fig. 8) in which
i s di sposed an el ongated or |ongitudinal actuator plate 104 preferably
formed of a glass-filled plastic. D sposed at one end of housing 102 is a
cam 108 which is secured to and pivotable gkout a rotating rod 110 by a pin
(not shown). Specifically referring to Fig. 8, a |ongitudinal view of
housi-ng 102 is Hitewtocli @sseldlYof 09 Heenibens dbesppsitier Penthredorss &rdirity.

Chanpel 103 is b L el dairi dNEL UL B, afieNes Glovid whethaRed wal |
230 that- exten%%k%%sgﬁ%%?%%gﬁgu%ﬁﬁ&l ginfgltﬁ of h?)usi ng 102. Wall 230

i ncl udes two | Maegsakty el midsed rapdt darked, | pubxaliedEngPecatden 982thed 234

onto which the modul ar _sw tches ar d. FE% ) Bhﬁnﬂﬂﬂ ar
switches, this BIToWS f"ﬁeen %g? ?‘f’%’% Eggg%‘%'t oIn reé’%eéé&{teng'oi nto éeg
actuat or pl at e arD41ohgdteihnbuding 2o (rederaplipt torbed ofchametadl bychmedses with

the carrier legs 114 for actuation,of the nmodul gr sw tches. by, the actuator
plate 104. A bofesbss HREIGAG? SEH1RReC A0 LB A PR ernaT

Bore 238 thus ajd3;0ySeecdsfTh) MnldichGidheidpoued afl s1dhgateacern dohdituadhalshown)
and/or permt electrical wires or |eads %not shown) to connect to and from

the nodul ar swiacthaktor Raake 194 Prrferaldy; foxmsfinetd FlegsHilird RIesFi%oor

actuating nMechapiSmeiat dhBaina W Roddifg f1081:8NE cah bRl @i cHDM Sedudelit
desired 16 floor, at a certain poi n? in time dictated by the position of

the el evat or caandi pipetabbel abdur asrqtetingetod AABILE RiNL SN sBa¥RIT08 t o pi vot
t héﬁF{eabOUt o Rod 1él'p()ecii.§ié%ilg§ r?gg&-@ﬂ@ oo 'ﬁ@. tg',ata a].sontgtj!@udinal view of
housing 102 is shown with all of the modular switches removed for
clarity. Channel 103 is defined by an interior longitudinal,
generally U-shaped wall 230 that extends along the longitudinal
length of housing 10.2. Wall 230 includes two integrally formed
longitudinally extending bosses 232 and 234 onto which the modular
éwitches are mounted. By elevating the modular switches, this
allows the carrier legs 114 to. freely extend into the actuator
plate 104 such that the actuator plate 104 mechanically mates with
the carrier legs 114 for actuation of the modular switches by the
actuat_pr plate 104. A bore 238 that may be threaded' is located in
Nt end wall 236. Bore 238 thus allows aésembly 100 to be mounted onto
a conduit (not shown) and/or permit electrical wires or leads (not
shown) to connect to and from thé- modular switches.
Rotéting rod 110 is connected to an elevator door actuating

mechanism such that when the freight elevator moves to the desired



el evator carriage arrives and stops at the desired floer and the doors'are . °

ready to open, rod 110 rotates in one direction, thereby pivoting cam 108
in the sane rotative sense, while when the elevator carriage is ready to

| eave the floor and the doors are shut, rod 110 rotates in the opposite
direction thereby pivoting ¢am 108 in the sanme oppQsite rotative direction.
Actuator plate 104 includes a stepped portion or camrecess 106 i nto which
cam 108 extends. Thus, as cam 108 pivots in response to actuator rod 110,
actuator pl at e1dddd ats al cettacnpoihorig tind apdtayedyathe pbsitionarnst theth .
wi thin channel 103, controlled by the linited pivotal npvenent of cam 18&
Fig. 6 depict §1?§’éﬁP{G’8rﬁ+ﬂ?eac’f‘l?a¥H 18| %&tétiq}4t$"rf'eﬁyf‘iﬂ“ﬂ7“%>??’éri’c?édt‘i:‘)osi tion,
which is a dogivdthhpRekadodOSi tHoaN1id1als BilavectfdnaloQueht endtP@BatKe DUt does
not allow the carriage to nove. Wen cam 108 is rotated the opposite
direction, cafieM3gox|qagELagecrYRiVEF F0aFEFPEOATE ddRNIRaigP) f198T \And\fERE | n t he

drawi ngs. Thi §,0QSitd PBadjotd Gpbidire@ 180t RRbedd 8n IRQT SiraEEI R Undbigy | ocked,
so the carriage is operable and able to nove to the desired floor.” Fig. 5
depi ct s cam 1pBvogdng acamat0dr iml dhe seue | yotatinel-ssmpek cwipidsi whem. thet uat or

plate 104 fur i ncl.udes seve e JARN r.cankier |l eg_recesses
112a-g, | ongi %ﬂ%rlaﬁgf Iéfggba}(?eggt%@raga %ﬁg&%‘?’ﬁoﬁ%ﬁaﬁﬁé‘ !ree%%osrg e¥ U 12a- g
are seven nodstit, sod labesothtés-im tie appozitandirectidn anexteberpiveptnd of t he

present invention. | houl d 17 here be apprecjated that the plurality
of nodul ar smﬁ‘bﬂ@g'é}?ﬁlﬁmfd‘é?ﬁ*&%ﬁ rf’ﬁatﬁ‘gf ixpg i'orf‘,“’téfﬁﬁ".roﬁ’ég'é? i on.
Thus, al t hougfoeasdiupas ta Sleppad ofbibal i canirbedsshrs intdl diiRheddn DegTOEr Ny
the Fi gures, extends. Thus, as cam 108'piv<:;ts in response to actuator rod 110,
actuator plate 104 is limitedly longitudinally movable back and
forth within channel 103, controlled by the 1limited pivotal
movenment of cam 108. . 'Pi_g. 6 depicts cam 108 and actuator plate 104
in a fully extended position, which is 'a. door unlocked position
that allows the doors to operate but does not allow the carriage to
move. When cam 108 is rotated the opposite direction, cam .108
- slides actuator plate 104 downwardly, as viewed in the drawings.
This position would indicate that the doors aré shut and ;Iockéd, so
the carriage is operable and able to move to the desired floor.
Fig. 5 depicts cam 108 and actuator plate 104 in a mid-stroke
position.
Actuator plate 104 further i;:cludes seven stepped portions or
carrier .1e9 recesses 1ll2a~-g, iongitud.inally spaced therealong.

Disposed above recesses 112a-g are seven modular switches ll6a-g in

accordance with another aspect of the present invention. It should

¥



‘this is only for differentiation of each nodular switch and for clarity for
the reader. Each nodul ar switch 116a-g is nmounted to housing 102 by screws
or other suitable nmounting devices such that the swi tches straddl e channel
103 and thus actuator plate 104. Referring particularly to Fig. 9, Switches
116b and 116f are shown renoved from housing 102 with their associ ated
mounting screws 118a, b, and 118c,d, respectlively, |ikew se removed to show
Extending into each recess 112a-g fromeach switch 116a-g is a carrier |leg
114a-g respecti uetes be Appdetiated dhht rtbenakrality tdfenciwlar ewitegpsmarecalwi t hi n

the«gwitch to cayse.the . internal cgontacts within the switch to neet and
break (open andl‘g?"%’é‘é?l. ‘?h%%‘,"‘"a?%" B3 8P pTRRER-1082 rf@\'fﬁs ?h‘r'fg’?‘é%;&ﬁgﬁ to
cam 108 i n respgMae ot alch@ndaGfar EPitchNihsSh afiifereht rlvfibel avather rifuRes, and
carriage, so do the respective_carri ergil:jre?gs 114a-g such that contact is

either made or BERikdf Py ifer rUSSerstd dff fackpaiuhan myitep and fox pe

seen in Figs. Sefarify fobi tiid) rdddid.i Seaehi RIALESE SROQH ifsalg {dBomHdal to
switches 116b-g. This is because switch 116a is the main interlock switch

that controls eheusingrlogpast sereys oF otkrrkFwiFabla mawntisg dexiens spaly Shaton | f
the doors are ”gﬁé’céﬁgch(flh‘ééraﬂlkh&@ﬁefv‘i«%cgﬁ& #%@ba&&%ﬂi-rﬂgtkh‘io ptors
as shown in Fig. 6,

that drive the doors and are open circuite such that
t he sane not or SReferkimppacidentdmy eFigh 9] Syatehesclisbeand 116 aesl shewrabl | ng

operation of the cartiage. ] nt gL _oclg:ﬁ‘a %@bla&olcqgtf;&”ﬁoﬁghni ncl udes an
addi tional i ndeﬁ%ﬁ%t?&"a@?ﬂ%’tngd & ¢ % haVing a carrrerd §§-5%4
di sposed wi t hi nigsal,brema 112,48 preepedtively; Oltkekiddl pbmiven| t8d @hdw.2. Act uat or
p| %ﬁ(e 1221s Connec;[aséjen%gnga i%gg] etagl? trercrggseiléan-grfe S Oga?c% Lgiécrﬂellusgggris
a carrier leg ll4a-g respectively. As detailed hereinbelow, the
carrier leg moves within the switch to cause the internal contacts
within the switch to meet and break (open and close). Thus, as
actuator plate 104 moves in response to cam 108 in response to the
position and status of the elevator doors and carriage, so do the
respective carrier legs l1ll4a-g such that contact is either made or
broken in the respective modular switch 1l1éa-g.
As can be seen in Figs. 5-7, 9, switgh 116a is oriented
opposite to the other switches 116b-g. This is because switch l16a
is the‘main interlock switch that controls elevator operation by
\v/ locking out all elevator operation if the doors are unlocked.
Thus, althouéh éwitches 116b-g control the motors that érive the
doors anq are open circuited as éhawn in Fig. 6, such that the same

motors will not operate, switch 116a is close circuited, enabling

operation of the carriage.



door of the bi-parting doors. As it could be possible for soneone to try to,
pry open the top panel, the switch thus nonitors the sane. The present
interlock assenbly 100 with its nodular switch array, thus nmakes the -

repl acement of defective sw tches much sinpler and easier, regardl ess of

t he nounting | ocation or environnent of the asSenbly. Two nounting screws
are renoved to extricate any defective d%i tch which can then be just as
easily repl aced. Furthernore, as described herei nbel ow, the nodul ar

swi tches include aIhtardierly \eseedblyr o1Gct Sutther cdmthwies varnt hraditiens tch-

from degradatign_as resul f .COILOSI deposi-ts,. and t | ke. A g
nodul ar swi tchgﬁ%ﬁ?ef@e'ﬁ&iag%'é%efins“ﬁt@l? 1% W*’%ﬁa CarRIgE %gcg‘% ‘%’thpf’ﬁ%d nodul ar
-swi t ches 116a- gitnidGa $R6e¥E 125 Foffed Dn Gecéhdtactudtae psawdiber cadtaboxe W th
reference to the interlock assenbly. Switch 130 includes an upper housing

menber 132 andPiteolR? if SoERsREeddPbR caR SRatyROes IR FeFRANTELtS BRRUBRST al ong

an essenti al | yahs b ¥Rk ai-bhAGngQboRBe k4 Gfuilife psdab16 o acamate UPPET
housi ng nmenber 132 is a ralsed portion 136 which includes a rectangul ar

openi ng 137, wke|®Ydteperse@PeMm thee top [Ranel| ddeofwikShckhuso Bonitgraetifer 132

i s another raiggd portion 138 which includes a rectangular opening 139.

Rect angul ar openings 137, 139 permt 19 connection of an electrical |ead
(not shown) to theThe giregentr \interiogkt assgmblyo 3006 withhite tiedulrausivitech Lower

e et Ribhasind S5 SRR R Dbty e 142
simpler and easier, regardless of the mnounting location or V
enviromment of the assembly. Two mounting screws are remov_ed to
extricate any defective switch which can then be just as easily
replaced. Furthermore, as described hereinbelow, the modular
switches include a housing which prote_cts the contacts within the
switch from degradation as a result of corrosion, deposits, and the
like. |

A modular switch 130 is depicted in Fig. 10 which is ‘identical

_ to the modular switches 1l6a-g, 126 shown in Figs. 5-7, 9 and
discussed hereinabove with reference to the interlock assembly.

Switch 130 includes an upper housing member 132 and a lower housing

member" 134 which are joined together along an essentially

horizontal line. On one side of the outer surface of upper housing

member 132 is a raised portion 136 which includes a rectangular

opening‘ 137, while disposed oﬁ the other side of upper housing

member. 132" is another rgised. portion 138 which includes a

rectangular opening 139. Rectangular openings 137, 139 permit



screw. . Diagonally di sposed of rectangul ar screw boss 140 is anot her

rect angul ar boss 142 having a bore 143 therethrough for nounting the other
end of switch assenbly 130. An actuating or carrier leg 154 is shown
extendi ng fromthe underside of |ower housing 134. Upper housing nenber 132
I's depicted in greater detail in Figs. 22-25. Fig. 22 shows a top view of
upper housing nmenber 132. Adjacent rectandul ar openings 137, 139 are hol es
145, 151 respectively, though which one can tighten wire binding screws, of
whi chronly one epanechioniqfy ascpieptricnli deah ot (3kawnF| te . the) staGionany or der-
to segurely con e i : ho QN

contact, of whi gﬁrﬁ%ﬁ% %ln gg(%%twﬁgﬂrﬁg’lr ;q/:ﬂ goé]dt&g%?am |eszI g‘ﬁ%ﬁgsglg‘gﬂggF?é}s/. 10,
26) . Wth ref éncimgest @ Fregctadgularhesaxrenndmbs ori4of avisgec rbemd hend i s

acconplished by insertin n elecirical lead (not,.shown) jnto _opening 137
anti1 the o ect FreREhrad Po BeRHng Zne e?gmf?écgiﬁﬁﬁeﬂbp%c‘?gw:géa% 144
and cl anp nenbegcredd. Wiagokilngi agspoeed Vot dfedtandular agextvy voBgagss 1t h

stationary contact 148. Wre binding screw 144 is then tightened % '
i nserting an apPRUPEF FLCLERFHAY PRAS 1Eh(IFVART @ Pare Jdd FRATSERFRPIRAF®TOUgh

the opposite sigantingia2b¥hér0h@WPr biitkBl asdiably 13b. | Sard debhdtanl &0 the
configuration depicted in Fig. 26 and connected in the sanme manner. 20
Addi tional |y retamipnglesh A5t ois| shownjextgpding Keersithg wedereide P lavenides
two el ongated wglls %01%,4_203 t hat define an upper surface of a channel or
travel path cavity 7 At both ends of walls 202, 203 are flanges 196,
19(,_/ 198, 199, whi ctipgerovousing member 132 is depicted in greater detail in

Figs. 22-25. Fig. 22 shows a top view of upper housing member 132.
Adjacent rectangular openings 137, 139 are holes 145, 151
respectively, though which one can tighten wire binding screws, of
which only one wire binding screw 144 is shown (see Figs. 10, 26)
in order to securely connect the electrical lead (not shown) to the
stationary contact, of which only one stationary contact 148 is
sh&wn (see Figs. 10, 26). With reference to Fig. 26, the
connection of an electrical lead is acéomplished by inserting an
electrical lead (not shown) into opening 137 until the electrical
lead is positioned under wire binding screw head 144 and clamp
member._ 146. Wire binding screw 144 is threadedly engaged with
stationary contact 148. Wire binding screw 144 is then tightened
by inserting an appropriate screwdriver into hole 145 and rotating.
Although'the opposite side stationqry contact is not shown, it is
identical to the configuratiqn depicted in Fig. 26 and connected in

-the same manner.



| ocki ng mechanismto join with the |ower housing nmenber 134. Disposed.in -
travel path cavity 186 and extending downwardly fromthe | ower or underside
surface of upper housing nenber 132 is a camtrace 176 defined by three

| edges 178, 179, 180. Ledges 178, 179, 180 are also depicted in Figs. 23,
25, and such | edges define a pocket or regess 168 between the ends of

| edges 178, 179, 180, and the end of uppef housi ng nenmber 132. Referring
now to Figs. 18-21 |ower housing nenber 134 is“shown. Defined within front
end wall 204, reandeitdonelly 28fsrringlmowatd F296,24andprsirdeousihy mabers t he~,

| ongi tudi nal travel th 186 _f 0. apd.slide plates 16#,
182. It shoul *hetEIBLS, 8P %{1985‘*‘{1 ﬁ c?%% f&cgfr%?l e‘?e S hoWEBT e
contact 162, garkaskiske apbidriel 166 trdvel pauhsStaditiyelss. noxatﬂoehcam‘saef

assenbl y that travels within the Ion\%ltudl nal travel path 186. On the
| ower portion¥skls @f@r 3f3 Are sELapEes,#96r A% Bofirh 183y TRECHGREIVE 2t out >

portion 187 tRhpQug m@amlgﬁgté%ﬂf el &fd 1606F | Rdusiag gairand$s, D sposed
on both sides of channel 186 are spaces 192, 193 in which the novabl e

contact 162 t Pisrssed iRetravelngatly CAVIEY 386 5% aNtending; denwagdly Sremown _
transversely. %& ‘gggézngr &&ggtﬁﬁ&a&f :ugﬁeztlg&sgg%%ﬂleé‘i?z qeSPagpd Wi thin

t he housi ng. est seen In termnate i n prongs
188, 189 t hat txkefei bzs deSpedthw@hm Mdms 80 , 1721 280. \\ieAgespes, 17921

housi ng hal f |s t Iogger ou3| n aif 134 tep ed edge
. . SO d J.f 5.11 qu P .
218 is insert u prongf h hi oH 8 upper ou5| ng 2 wth
| ower housi ngpbdret d:B%ed:éssbmn bsmmﬁheacmsomawdgea o, i, 1iso Aasd ed edgey
216 is then forced dovvnvvardlg ont o
- the end of upper housing member 132.

Referring now to Figs. 18-21 lower housing member 134 is
shown. Defined within front end wall 204, rear end wall 205, side
wall 206, and side wall 207 is the longitudinal travel path 186 for
contact carrier 150 and slide plates 166, 182. It should here be
appreciated that contact carrier 150, movable contact 162, and
slide plates 166, 182 constitute a movable contact assembly that
travels within the longitudinal travel path 186. On the lower
portion of lower half 134 below travel path cavity 186 is a cutout
portion 187 through which leg 154 of contact carrier 150 extends.
Disposed on both sides of channel 186 are spaces 192, 193 in which
the movable contact 162 travels. Referring to Fig. 30 movable
contact 162 is shown transversely extending from contact carrier
150 as both are disposed within the housing.

As best seen in Fig. 19 walls 204, 205 terminate in prongs

188, 189 that define respective surfaces 210, 212. When. uppei:



preng 188 which rides up angled edge 216 to rest thereon. Thus, a snap-fit
hol ds the two housi ng hal ves toget her. Reference now being made to Fig. 11,
a contact carrier 150 together with slide plates 166, 182 are slidingly

di sposed within both upper and | ower housing nenbers 132, 134.. Contact
carrier 150 is shown alone in Fig. 29 and is preferably fabricated froma
plastic and includes a |l eg 154, two round %i vot bosses, of which only one
pi vot boss 152 is shown, a rectangul ar opening 160 in which extends a
finger 174, and wuusipyaidiey 10t endid\@el honga #bfh 10vapammdinn milehess si de
of cdg;act carrier 150 is a slide or guide plate 166 of which only a small

portion of one s¥hegBed|edoe 21§cis JnsexkRd yNReEiRFond 389 RefTBR I FHE™ ppger 28,

the slide plate Jf@ihs naReVs2/Mi@D 1bder BB inGaNalic015d idCrditak&enl 3. any
Essentially, slide plate 166 is rectangular in shape and of nom nal,

thi ckness, fabr et @f Fheesf a22hl-y Xngted 8995 &g ie thE!F ifaECes vy AR¥udes a
round pi VOt bOr 6 0p T 500N 72140 ahSAGN! s 8P2LEndfidon. TR Y01

boss 152 of contact "carrier 150 1s pivotally disposed within recess "172,
with one on eit hawmpsfiieholdsr the dwp kousinge hal®s. t@esheémg 167 of slide plate

166 corresponds to rectanqul ar nin 6Q in _cont act rLe

provided to permt n%f[zfﬁf ecé'ﬁ'f' nEG%% gf’rlfii svj'([a']t'r sél y&gécgnéu?lgr e?‘?]rough
(see Fig. 30). Hoggtner! vdtiexh fdel pratusOned) ase ﬁperﬂlmgn(glptdi‘ﬁpauéé wnﬁhm)vabl e
contact 162 to 22 thereby hold novable contact 162 in F ace

27
depi cts contact ROSRYRERT A9 ’r"ﬁ'efﬁ?“ﬂﬂq YPER & pddl 1 i BIEPEY SEFRAET B %am
trace 176 and upRershB@nsiige 18- rigef ebr amg il%aﬁkeﬂeﬁaﬂyg.faﬂuhcataaabi-& @ont act

162™Wi t h cont act . .
plastic and includes a leg 154, two round pivot bosses, of which
only one pivot boss 152 is shown, a rectangular opening 160 in

| which extends a finger 174, and an upwardly extending flange 158.
Disposed on either side of contact carrier 150 is a slide or guide
plate 166 of which only a small portion of one slide plate 166 is
shown in Fig. 10. Referring to Fig. 28, the slide plate 166 is
shown which is identical to slide plate 182. Essentially, slide
platé 166 is rectangular in shape and of nominal thickness,
fabricated préferably from a plastic. Slide plate 166 includes a
round pivot bore or recess. 172 and a rectangular opening 167. The
pivot boss 152 of contact carrier 150 is pivotally disposed within
recess 172, with one on either side of contact carrier 150.
Opening 167 of slide plate 166 qorresponds to rectangular opening
160 in contact carrier and is provided to permit movable contact
162 to transversely extend therethrough (see Fig. 30). Finger 174
extends througﬁ an opening (not shown) in movable contact 162 to



pad 163 is shown extendi ng though openi ng 160. A spring 164 engages 'the .
rear of novabl e contact 162 and extends therefromto contact carrier 150.
Stationary contact 148 downwardly extends fromthe underside surface of
upper housing 132 at one end and includes a contact pad 149. Fig. 11

depi cts contact carrier 150 in a fully closed position wherein the w ping
action has already taken place. Spring 1e# maintains a resilient bias of
nmovabl e contact 162 towards stationary contact 148 as contact carrier 150 -

continues to neRGH h¥dPnébaBLY oAbt T8 $n place. FigOROTdpiess Lhpedgnner cof
operation of the present switch 130 will now be described w th refereneg to
Figs. 12-17. canrieroddth is\fhecfrllzoclosed peeitioporedativieotucpn dameact?s di sposed s

therein, one Qg @%%Peﬂwgmge 195 contact carrier 150 (reference Fig. 10) and
an el ongated, no e contact that extends transversely from contact

carrier 150 (see Refgrridg)badkuso stiget thi mgvéhlenvantect tisei witdr yotaetact t o >
the other stati.o y.contact to lete .the circuit when cl sem’,fFigs.
12-17 only sl?g\?\sgg%eissi 8"’61‘3’5:1:&’1'?%?.&?%?1‘3 e "eqcal?é'e t fie "BEHEr -|4de of
contact and @pgidis €Re irear sl mevabliededtitactil162Nghds etdndantiiersonn@e novabl e

contact 162 which is supported and carried by contact carrier 150, extends
transverse t GoBPREACRTOEF 18- 1§6a5r"r‘|’6‘a’t'¥1e°°FB¥f§i 288 PP YTRECBXNAB tr avel

thereof .  33oki khe 4Ra&r2O4E SRPLAL lofC appdrChoddifgi 132 dtulhy @ReAnAOSI tion.
Leg 154 is slightly rearwardly angled as contact carrier 150 is slightly

forwardly andPetndesp cenfitct madel4P76 Aidedd dopaifocadachcagbinrattc darrier 150
and thus the jeghhpe1008M ﬂgélﬁ@ﬁ hEFeshobhd Rigill§ action has already taken -

place. Spring 164 maintains a resilient_:.bias of movable contact
162 towards stationary contact 148 as contact carrier 150 continues
to linearly and pivotably move.
operation

The manner of operation of the present switch 130 will now be
described with. reference to Figs. 12~17. - Although switch 130
includes two stationary contacts disposed therein, one on éither
side of contact carrier 150 (reference Fig. 10) and an elcngated,
movable contact that extends transversely f:;om contact cari:ier 150
{see Fig. 30) thus si;retching from one stationary contact to the
other stationary contact to complete the circuit when closed, Pigs.
12-17 only shows one. side of contact. This is because the other
side of contact and operation thereof are identical and
simultaneous since movable contact 162 which is supported and
carried by contact carrier 150, extends transverse to contact

carrier 150 and the longitudinal direction of travel thereof.



proper ‘attitude. -This allows cont act carrier 150 to smoot hl y linearly
travel within the housikng. ¥ Movabl e contact 162 with contact pad 163 is
forwardly biased within opening 160. Fig. 13 depicts the initiation of
forward novenent as a result of a force exerted against the rear of |leg 154
as indicated by the thick arrow. Thi's i syydeenmed the pre-travel stage

bef ore any contact between novabl e contact 162 and stationary contact 148.
The notion of contact carrier 150 is linear, in that camtrace 176 (see
Fig. d2-7) prevent s argigup¥arsiloys pronbad¢tn garmieents® iata ifoily peentposlitishoul d -
be nqLéed that the guide plate of which onl ne quide plate 166_i s, _shown,
linearly travel rs}‘egl g#]‘g i tsghlg‘o%%?a%etarg%#riye?n&fgg.asl'%ﬁ‘é'gaa% ROLEd a %‘{/eifs t he
entire contact aasgwtllyy femwacaly angbéd,ebuts caMctraed WHakesds EbghgbSdss Rkirg. 14
depicts the initial contact stage between contact pad 163 of nobvable

cont act 162 and SCBFG FaTFIST 11P9 39 Ehus F%&Pﬁr@o?ﬂ'&ﬁft FARTiex; 1?91?%:;5& nt
the top portion gfp&onitastudidd hf3ds abikows! Béntae¥CtaR@bt | 250 ®o GRBLEAL Pad
149. Fig. 15 depicts the initial w ping of novable contact 162 and
stationary cont ddnealg kheyeli (vithin (ke housingacecMevabdeneantachalio2l oo tdf
movabl e cont act JLAgaADULS 16965d QWRfaraty bakEOliGAR GehinpdedsO Of
stationary contact 148" At this point,” contact carrier 150 has linearly
travel ed, while at tHig.dd@ndepiche the dnitingion of fiopwandf movement goat vesulgad 149
of stationary contact 14 0 f I t Fi g.
16 depicts the %gn? %Ir?ﬁ%? ?3%%5% %*aéﬁ%\;c g:lg%gr]eggt#o}\é.?%%gtagc’?%é%?%de%&%38 at
thi@,poi nt has fHidkhedrdownearrhys t isa\deeéd the pre-travel stage before any

" contact between movable contact 162 and stationary contact 148.
The motion of contact carrier 150 is linear, in that cam trace 176
(see. Fig. 27) prevents any upwardly pivoting movement at this
point. It should be hcted that the gﬁide plates, of which only one
guide plate 166 is shown, linearly travels along with contact
carrier 150. Thus as noted above-, the entire contact assembly
moves as force is exerted against leg 154. _

Fig. 14 depicts the initial contact stage between contact pad

163 of movable contact 162 and contact pad 149 of stationary

contact 148. At this point the top portion of contact pé.d 163
abuts the lower portion of contact pad 149.

—/ Fig. 15 depicts the initial wiping of movable contact 162 and

stationary contact :_l.48 wherein the upper surface of contact pad 163

of mavab:_l.e contact 162 abuts thé lovwer sﬁrface of contact pad 149

of stationary contact 148. At this point, contact carrier 150 has

linearly traveled, while at the same time starting a 3° wipe of



- Application o

a

Fl ange 158 has al so reached the end of cam trace 176.  Because of the , K
off-center thrust applied to | eg 154, contact :carrier 150 tends to want to
rotate or pivot about its pivot bosses 152. Previously, because flange 158
has abutted camtrace 176, contact carrier 150 could not pivot but was _
constrained to |linear novenent. Since pécket or recess 168 is at the end of
camtrace 176, and flange 158 has reached that point, contact carrier 150
now starts to upwardly pivot- upon conti nued application of off-center
thrust. It is cahtdrtabpad i4s poisthtidmalky Gebntiectp|ias asy bofitatubastxss b0 and-.

prevents any further |linear travel of contact carrier 150. This prelinmigry

pi voti ng caus®@SVaRle Rt erb i8R [err] wipe for atotal of a [err] wipe.

Buring this tinme, gigyahke aepititaCltnd62onriiaRtioni RAMNE Wiyl addiohurt her,
as it is abutting stationary contact 148. However, sp.rlg’gl 164 conpresses
agai nst novablcentastt gerries 4592k thigt Pkt has TeEheT JinedptynEyavadsBti nue its

| i near/ pi vot alg LAY §hs tikOa1eh? ribs the! B beNaln 848011 HREFE08E aCt

carrier 150 is constrai ned agal nst |inear novenent and mnust pivot under
conti nued applthe ®fforensér Ghfustcanrdied ke ey 154, |coptactcanziar 460 tendsi er 150

travel s anot her r ' r__dj af or ' ' f Ly rs recess
168 to abut t%g %%%eéro %%%?gcogd%&?;%ggg%%ggqﬁ*gﬁ tﬁtja-%ﬁ,s't ops %ﬁ%&g! voting
of contact cabecsrselflangdiss hax aburtedusasteacki 196, $srtatt waprisy asti on of
cont act pad 122?#& nst, contact pad 149 . a_[er t.ot al_.w pe.

JOF PHIh 8T P& §8°% rﬁé%elﬂzgfﬁg%}efﬁ nm?%?éts’ t F39¢8nt act
carrier assenpbykdtOof Gebéty 1dieis ALenmcenmibl cah tHRNEIR6/ ahd fbAje dsscri bed y
above with reference to Figs.,6 12-17. The reverse

has reached that point, con_tact carrier 150 now starts to upwardly
pivot upon continued application of off-center thrust. It is also
at this point that guide plates 166 abut stop 170 and prevents any
further linear travel of contact carrier 150. This preliminary
pivoting causes an additional 3° wipe for a total of a 6° wipe.
During this time, movable contact 162 cannot linearly travel any
further, as it is abui:ting stationary contact 148. However, spring
164 compresses against movable contact 162 such that contact
carrier 150 may coh'l;.inue its linear/pivotal travel.

Fig. 17 depicts fhe £inal stage vherein contact carrier 150 is
constrained against-linear movement and must pivot under continued
application of off-center thrust to leg 154. Contact carrier 150
travels another short linear distance béfore flange 158 fully
enters recess 168 to abut the ﬁpp_er surface of rec‘ess 168 which

then stops the pivoting of cqntacf carrier 150. This motion causes

a final 6° wiping action of contact pad 163 against contact pad 149 -

a



application of thrust ereates a sheaFing action between contact pad 163 of
novabl e contact 162 and contact pad 149 of stationary contact 148 to
additionally wi pe the contacts and unstick the contacts. In the case of
interlock assenbly 100, as shown in Figs. 5-8 and descri bed herei nabove,
actuator plate 104 acting through actuat rod 110 and cam 108, provides
the external or off-center thrust for actuating nodular switches 116a-g
regardl ess of the orientation of the switches. Wiile the foregoing is

di rect ed towar deort arzpr edtanreipecnbodi nent of the present invention, other -
and fuyrther enbodi nents of the invention may be devised without departing

fromthe basic scoftPPLARRESE ohitiFisteln ShpFVRETRLingaE HreckiRmERNERF t he

clai ms whi ch f GlpeQ¥¥ntact 8riiledi dBenbly to 01 1RWOHe" tevakss Phtif Br GRIBAnE NY: A
housing; a stationary contact disposed in said housing; a novable contact
di sposed in sait® Haksfergriked ahpvaciitiarafeeenoern Figsrr1a0d?salfee yevetsee

contact into angd,oiitat@fn SleaGirhi€ BhefiRBtAG ealihd asBol KiltablP BatthcthzACt |

sai d housing defining a path of travel along ich said contact carrier in
operati on novesépi pEampyablgngonkaghs 16rand \contank paddliedneficetatienaryr when
said novable c Cl, 1.5l Q.1 f.age uttin cl M j :
stationary con%g%?a%to légug% g%]ﬁgf&%%avlgglg coﬁgcg‘”&gg%v;en r“?a‘%?\?/%r gL('a"fy

rel ative the | icoptactaovenent of said contact carrier and across said

stationary contact to effect a w.ping action between said povabl e contact
and sai d stationar yTobhE S88% (oF IMerIGEK ARSSRRLY 90 pe shown In Figs.’ -8

\_/' and described hereinabove, actuator plate 104 acting through
actuator rod 110 and cam 108, provides the external or off-center
thrust for actuating modular switches 116a-g regardless of the

 orientation of the switches.

While the foregoing is directed towards the preferred
embodiment of the present invention, other and further embodiments
of the invention may be devised without departing from the basic

scope thereof, and the scope thereof is determined by éhe claims

which follow.



a-shearing action between said novabl e contact and said stationary contfact .

in an opposite direction. 2. - The electrical switch of claim1, wherein’

said contact carrier includes a |leg fgém receiving an actuating thrust by an
external force. 3. The el ectri cal itch of claim2, wherein said

. pivoting means conprises: a first guide plate adjacent one said of said

contact carrier, said first guide plate including a first pivot recess; a
secondQhaiige pl at e adj acent anot her side of said contact-carrier, said

second guide plate including a second pivot reecess; a first pivot boss .~
connected on said one side of said contact carrier and retained in sai Qugs

first pivot 1[ece§§ie[g¢tﬁ@ngﬁapugg‘§ri§a@s,s connected on said another side of :
said contact carrier and retained in said second pivot recess; and a stop
defined by #hoysmgusi ng, said first and second gui des novable along with
sai d contac ai Ll er | & ieinl dalll Hol i he linear novenent of said ¥
cont act Carhég@foﬁ ncog%@idﬁ r_stmgr?gmdug@;’ second gui des abut said stop and
causi ng sai ¢ movablectontaat disposed in saighhauisingy t her i near novenent and to pivot.

4. The electrical .switch of claim wherein said th aof travel .

el udes a AaganiaetEatrier that hetes g inqable cortary ok 40 que BE pibpetcal, contafh with

abut t i REidEtiIdn&r§ CohtadtC Said HioksihgCddfining AGgathisfarel Aoy Wwhich saifl tbMaét cagtier i

from pivotal nmovenent unti| said contact carrier reaches said pocket. 5.

The el Operatiemmoyos lingarlys and ai m 3 or 4, further including a camtrace

. di sposed on Iﬁ%n-' | ¥ G i;ﬁén S ) | theaPiRt f

travel and de |%?§gg§°€%€gé%%g§é%ne en th&ﬁ@?ﬁ?%’@gﬁ%f‘gce pre@gﬁti g

pi vot alabutting wentactofithssaidistatiomaryocontagt toi causeusaidi thoeabledcontactto mone tsansvanselyui 3?!

stop the Linear, novenent of .sai.d gontact carrier, said.contac rrier then
o1 vot | gl ity eTtert pp S8 Por cRler S5 herble s ugialy Bl Mot | 1)
sWi t ch aOkipirigadciio® betwleri did nidaalsle boritit g safdStaribmaryneonkict o fifks divection and

a shearing action between said movablg contact and said stationary contact in an opposite

direction.

2. The electrical switch of claim 1,. wherein said contact carrier includes a leg for
receiving an actuating thrust by an external force.

3. The electrical switch of claim 2, wherein said pivoting means comprises:
a first guide plate adjacent one said of said contact carrier, said first guide plate including _
a first pivot recess; o/
a second guide plate adjacent another side of said contact carrier, said second guide plate
including a second pivot recess; ' _
a first pivot'boss connected on said one side of said contact carrier and retained in said
first pivot recess; _
a second pivot boss connected on said another side of said contact carrier and retained
in said second pivot recess; and
a stop defined by said hoﬁsing, said first and second guides movable along with said

contact carrier, said stop limiting the linear movement of said contact carrier when said first and ,;

MISC\N26380.1
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fer detachably securing said housing‘to a surface. 7. An el ectrica
switch conprising: a housinhg having an upper portion and a | ower portion,
sai d upper and | ower portions joining aé a horizontal plane; a.first
stationary contact disposed in said hou Yng; a second stationary contact

stati onary contact dis uélng; a - _ ,
o, anaedons flel BTis0d SRRy |8 Dbl talref 30 obdsh R e Pofifmen ™

novabl y endtopivat. i n said housing and adapted to carry said two-ended _
novabl-e contact into and out of electrical engagenent with said first and-
secdpd stationary contacts to conplete an electrical circuit therebetween,

sai d contact 4arri qheeRelri¢si SWitch of eRin 3! MheieRDsald Pith SPirsvel dePQrc%cb%{zor
recei vi ng an actuating thrust, said housing defining a path of travel along

whi ch safefininga pecket; s3id cemtact carrighmovabily, butting said-dagn tnasecsaid cam trecef preventing
Ppi voting i ' | O : f ' - ended
ovabl o o oo Safter S plvblal lvherd uBfl Bid Plned Sl Blendalt plRECTCT!
W pi ng action between said two- ended novabl e contact and said first and

second statiogary ntacts.. saj | yot i ns M SC/N26380. 1 28

i ncluding a fPtst gﬁﬁ%@%’ﬁﬂlds%}fgs&ich@gfg‘i ?;E‘@Pw uding A frace disppsed on
sai d conamitsideappératrfac dfisaidthoasinly WRRIASEdPAHIST titivell Md Fe iR AFe@Bs RN 2hd ©
sides of said contact carrier, sard first and second gui de pl ates

respect i herspinsald A frace preventing pivatal moysmest of said centacs canriee aintil said fisst dnd
first angesf : I 0 Clearrier i ' Lly. ..
i sppsed ey Bades WSS L indvaenyl i 0RO ardF i Loty Byt Ben Fivpring

f ortred i inte saidwenessstoreffectthe fwipiag dctigmoer portion, said camtrace defining a
recess at an end of said travel path and constraining said contact carrier
from pivotal novenent until said contact carrier has reached a

predet er mi nedé} r av ghe @iettrivalcswitch df ¢laif 5y ¥hefdn sdid Hdsirg iAGIAAds mEGIing Bossak d
cont act ?arc{l er .along said path of travel such
or detachably securing said housing to a surface.

7. An electrical switch comprising:

a housing having an upper portion and a lower portion, said upper and lower portions
joining at a horizontal plane; '

a first stationary contact disposed in said housing;

a second stationary contact disposed in said housing and spaced from said first stationary
contact; |

/ " atwo-ended movable contact disposed in said housing;

a contact carrier movably disposed in said housing and adapted to carry said two-ended
movable contact into and out of electrical engagement with said first and second stationary
contacts to completé an electrical circuit therebetween, said contact carrier including a leg
extending from said lower pdrtion for receiving an actuating thrust, said housing defining a path
of travel along which said contact carrier, in operation, linearly moves;

means for pivoting said contact carrier after a point of contact of said two-ended movable
contact with said first and second stationary contacts to effect a wiping action between said two-

< ended movable contact and said first and second stationary contacts, said pivoting means

MISC\N26380.1
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~that said two-ended novabl e cont act engag'es said first and second o <
stationary contacts at said predeterm ned travel distance wherein said )
contact carrier ceases |inear novenent,, said recess then permtting said
contact carrier to pivot to cause sai C?st\l\D ended novabl e contact to nove

transv f e

act1 on avale sl ikCeckhuf biel kAl cifed, o orpolBi i o Rald gy, UeBelih,

st at i onfinsty ancbsecand guida platé idisposedi oneopposite sides af sdnéa:bnuag cactierp Raidefirseamd sai d

t wo- ended cont ac sai dfi rs and, second stati opa tacts 449

an opposfF?@D 4)???*%?”%&“% Hﬁ'ﬂ'@g 3 first ap ?ﬁ?"ds%"?tc"ﬁce@? hfl'%ﬁefﬁ"g s‘%ﬂ@‘?‘&i‘w Saud

t wo- endseGortiobusblssucto thiat Sdid Worat cartiedl if pivetally Aidp6sed @sdedtl; ahd Onary contact s j
for a [err] angle. 9. A switch assenbly for controlllng the operation of

the doors arRiC¥R tracedispased insaid pathof traxel @defomm & Jowves sunfacy of saidripper

conpr | I 0 A
cr oy Stlon; bl Lir oo dBhnip i 4sBlss 3o i DGRt bt Out SorRBREY, A
housi ngqonsam darsiet fromopivotak pm_smen; until s4id contact: ¢aprierohast feachedd ar predetermined

carria ey\lag éen said plurality of modular electrical switches are
rermvab %ﬂ ed in said housing and are coupled to and actuated by said

act uator in sdiacudting aust Meailp mhovandsaid stitact @adriRe lalonfy!stid/ padefRavel such?9
noves

U'SF tch assenbly of claim9, wherein said actuator
| ongl t ”s'adseﬁ ovabls, Gantag} epgagess sl figst pnd (fgcqnd stgtloparyneongactsayt saisht act
of sai r%&!térﬁﬂﬁeil il Glsﬁﬁwklﬁéreﬁl"‘éﬁ@&ﬁﬁac%ig? c&fiésef%?ﬂe SW)B%(R Sl Yedd S' ng

to be elther normal |y open or normally close ch™asse
cl ai m 1ten peraniding saidi contags cartientospinet] tp dametmmthdlamvablea:mmctewahbge

Colt acrirbashl (aiih 8lia iR0Y oA STVt R bt R WGRRE AR fefiRn Siigvppadca °°T
car ri agmovabit ¢dntactiand said firso ahmaécoﬂdisdtlmhy bmtidts/m :ﬂﬁi'st dirb&tioh andiaCkhesringat or

rod, said pivotabl e novenent o aid cam ca
actioh Ibetween said two-en eﬁ movabfe contact and salflds firs and second stationary contacts in

an opposite direction.

8. The electrical -switéh of claim 7, wherein saiq two-ended movable contact wipes
said first and second stationary contacts for a 12° angle. '

9. A switch assembly for controlling the operation of the doors and carriage for an
industrial elevator, the switch assembly comprising: '
a plurality of modular switches according to any preceding claim; o’
a hous_ing for said swi_tchesi and
an actuator disposed in said housing, said actuator responsive to the position of the doors
and carriage; ' o -
_ wherein said plurality of modular electrical switches are removably disposed in said
housing and are coupled to and actuated by said actuator in order to make contact and break
contact.
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act uator to longitudinally nove’sai d actuator to open and cl ose said

swit ches. 12. A switch assenbly for controlling the doors and carriage of
a freight elevator, the switch assenbl? corrprl sing: a plurality of nodul ar
swi tches according to any of clains 1 {0 8, an elongated housing for said

swi tehes; an 16] ONGreahiBh hitghly oflcfirh OTWHBHRAY sl SRARGIndVes Mriicddisly/ae | N0

and a pivot operably connected’to said actuator plate and adapte

| i i t ediapd farthewithin saiddiousing fo Paker andrbseakorostagtot sidoyyiiches, s3id atodulae swmhes age

ol dert Y iAol 8 g Rt o AR Rt reﬁo‘&s@r’*‘"@*g‘cﬂ“‘%eﬁg Vacent to

~and operabl y coupled with said actuator plate. An el ectri cal swi tch
substantlally as elrJ fore scrlbe Wi th ref reneto .

Sl ostrated THoF: HecEh apembly Ohclgifl d‘l‘!l?ﬁ%ﬁ?%?"& I
“assenbl g l__jéédplbdetﬁ sﬁﬁra@thﬂtb?fﬂﬂ‘%n%ﬁﬁfoﬁ’&ﬂo Perdbly EQUpRIISD GRid cam, 34id as
I 11 ust rat ed in, Figures of 't he acconpanyi ng draw ngs. M SC N26380. 1
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actuator rod being rotatable m response to the position of the carriage and the doors such that
said cam is pivotable about said actuator rod, said plvotable movement -of said cam causing said
actuator to longitudinally move said actuator to open and close said switches.

12. A switch assembly for controlling the doors and carriage of a freight elevator, the
switch assembly corhprising:

a plurality of modular switches according to any of claims 1 to 8;

an elorigated housing for said switches; |

an elongated actuator plate movably disposed within said housing; and

a pivot operably connected to said actuator plate and adapted to limitedly move said
actuator plate responsive to operation of the carriage and doors, of the freight elevator;
” wherein said plurality of modular electrical switches are each independently removably
secured adjacent to and operably coupled with said actuator plate. '

13.  Anelectrical switch substantially as hereinbefore described with reference to, and
as illustrated in Figures 10 to 30 of the accompany drawings.

14. A switch assembly substantially as hereinbefore described with reference to, and
as illustrated in, Figures 5 to 9 of the accompanying drawings. '
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