Descri pti on SECONDARY GUI DANCE SYSTEM FOR LI NEAR | NDUCTI ON NDT%FQMQRLyINgﬂ
ELEVATOR CAR DOORS 10 Technical Field The present invention redf@sdito #
el evator systenms and, nore particularly, to high performnce |inear

i nduction notors driving elevator car dogors therefor. 15 Backgroudﬂbé% t he
I nvention In conventional elevator systens, elevator car doors are

sel ectively opened and closed by a rotary electric notor driving a
nmechani cal assenbly, which typically includes a plurality of noving 20
parts such as gear boxes, a set of drive arnms, and |inkages. The major
drawback of existing elevator car door systens is their susceptibility to
m sal i gnnments which require frequent adjustnents, resulting in high

mai nt enance costs. Al so, the misalignnenpesgggtigde the perfornance of the
system such that the door opening and closing 25 functions are not

consi stently snmooth and not al ways qui et.

SECONDARY GUIDANCE SYSTEM FOR LINEAR INDUCTIO
MOTORS DRIVING ELEVATOR CAR DOORS \/
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Cross-Reference to Related Applicaticns

This applicaticn is related to commonly owned co-pending
applications filed on the same day herewith having Serial Numbers:
(OT-2659) and (OT-2680).
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gchnical Field

The present invention relates to elevator systems and, mors
particularly, to high perfermance linear induction meters driving
elevator car deors therefor.
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Background of the Invention
In conventional elevator systems, elevator car doors are

selectively opened and closed by a rotary electric motor driving a
mechanical assembly, which typically includes a plurality of moving

20 parts such as gear boxes, a set of drive arms, and linkages. The
major drawback of existing elevator car door systems is their
susceptibility to misalignments which require frequent adjustments,
resulting in high maintenance costs. Also, the misalignments degrade

the performance of the system such that the docr opening and closing
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functions are not consistently smcoth and not always quiet.
Linear moters potentially can provide an alternative to

ccnventional docr operating systems by eliminating the mechanical
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Li near notors potentially can provide an alternative to conventional door
operating systens by elimnating the nechani cal 2 |linkages and probl ens
associ ated therewith. However, despite the fact that the use of I|inear
notors on door systens has been disclosgﬂ in various patents, including
U S. Patent- No. 1,881,014 to Ayers and 0. S. Patent No. 5,172,518 to
Yoshi no, none of the references provide 5 a practical door operating
system for the elevator industry. Typically, linear notors include a notor
primary and a notor secondary that cooperate to generate thrust forces to
sel ectively open and cl ose el evator car doors. One probl em hindering the
I npl enmentation of |inear notors on el evator car doors in the el evator
i ndustry is 10 | | Ry i ce or
primary” and ¢ he HEER R S 2 B o e BB i g
performance of |fgredtattheqiss of INGANGIOEALARRRS JPstémiseaé beepndiariseand
smal | during various nodes of door operation.

in various patents, including U.S. Patent No. 1,881,014 to Ayers and

U.S. Patent No. 5,172,518 to Yoshino, none of the references provide

n

a practical door cperating system for the elevator industry. Typically,

linear motors include a motcr primary and a motor secondary that

cooperate to generate thrust forces to selectively open and close

elevator car docrs. One problem hindering the implementation of

linear motors on elevator car deors in the elevater industry is

10  maintaining proper running clearances between the moter primary and
the mctor secondary cf the linear moter. Fer efficient and high
performance of linear motors, running clearances must remain
censtant and small during varicus medes of dcor operation.
Fluctuations in the running clearance during operation of the door

15 system will cause a change in the thrust of the motor and potentially
can result in erratic motion of the doors. It is even more difficult to
maintain constant and small running clearances between parts of the
linear motor when the elevator car doors become misaligned or
impacted. However, it is imperative to maintain small and constant

20 running clearances between the motor primary and the motor
secondary, even when elevator car doors deviate from the intended
path.

The majority of the existing references disclosing use of linear

motors on elevator car doors rely primarily on guidance systems

25 between parts of the motor that include rollers. Although use of rollers

in guidance systems is common, roller type guidance systems



Fl uctuations in the running clearance during operation of the door 15
systemw || cause a change in the thrust of the notor and potentially can
result in erratic notion of the doors. It is even nore difficult to

mai ntain constant and small running cl egrances between parts of the linear
not or when the el evator car doors becone msaligned or inpacted. However,
it is inperative to maintain small and constant 20 running cl earances
between the notor primary and the notor secondary, even when el evator car
doors deviate fromthe intended path. The majority of the existing
references disclosing use of linear notors on el evator car doors rely
primarily on gui dance systens 25 bet ween parts of the notor that include
rollers. Althoughtrgdacemany Lexiesirabirisithnefestissardindladeonany limitdtians.t ype
gui dance systens 3 introduce many undesirable side effects and include
nmany |imitati onsTherhadesiable sidkeezffdate intlude genarativneoiyepiseatidh peintnoi se,

high poi nt concentration of loads caused by attracting forces, and transmission
of vibrations from the motor. One of the primary limitations of roller
5 type guidance systems is that during any type of misalignment or
relative moticn between the moter primary and the motor secondary,
the rollers do not allow deviant movement and may skid.
U.S. Patent No. 1,881,016 to Rose issued on October 4, 1832,
and entitled “Deor Operating Mechanism” shows a motor secondary
10 provided with a pair of shoes cn the upper and lower edges thereof.
The shoes are rigidly constrained within a guideway. Aithough the
Rose patent eliminates many downsides of the roller guidance
systems, it still dees not allow for any deor misalignment in the vertical

direction and would result in a jam when a door is misaligned or

15 twisted. Therefore, it is desirable to provide a guidance system
between a motor primary and a motor secondary that would
compensate for door misalignment and that would still maintain a
small, constant running clearance between the motor primary and the
maotor secondary.

20

Disclosure of the Invention
It is an object of the present invention to establish a constant
and minimal running clearance between a motor secondary and a

motor primary of a linear induction motor.



concentration of |oads caused by attracting forces, and transm ssion of
vibrations fromthe notor. One of the primary limtations of roller 5 type
gui.dance systens is that during any type of misalignment or relative notion
bet ween the nmotor primary and the notor gecondary, the rollers do not allow
devi ant novenent and may skid. U S. Patent No. 1,881,016 to Rose issued on
Cctober 4, 1932, and entitled "Door QOperating Mechani st shows a notor
secondary 10 provided with a pair of shoes on the upper and | ower edges

t hereof. The shoes are rigidly constrained within a guideway. Although the
Rose patent elim nates many downsi des of the roller guidance systens, it
still does not allow for any door m salignnment in the vertical direction
and woul d result in aljgnandtaer abfnrofitBerpregbhgeedntionlto ptoviés edinear
Therefore, it is desirable to provide a guidance system between a notor
primary and a noindustonmizdoy femdivingdrdetevgiensart dodosysieon thakisl noinnent
and that would still maintain a small, constant running cl earance between
the notor primar PEASHIME Vertica! susaligningnt 20 the 8VRAArF 6abA0ORE | nventi on

According to the present invention, a motor secondary of a

W

linear induction motor used for opening and closing elevator car doors
includes a secondary guide system having a first secendary guide
disposed on an upper longitudinal edge and a second secondary
guide disposed on a lower Icngitudinal edge cf the moter secondary
that tegether establish the running clearances tetween the motor

10 secondary and motor primary. Tne seccndary guides extend the
length of the motor secondary and rice cn a surface of a backiron on
cne side and cn a surface of the moter grimary on the other side.

The secondary guides establish small running clearances
between the motor secondary and the motor primary, which are
maintained throughout all operational mcdes of the elevator car doors.
The secondary guides of the present invention also allow vertical
movement of the motor secondary relative to the motor primary,
thereby allowing and compensating for possible elevater car door
misalignment and twisting.

20 One advantage of the present invention is that the secondary
guides do not generate noise.

Another advantage of the present invention is that the repelling
force is distributed along the entire surface of each guide and provides
a greater wearing surface, and therefore does not sustain extensive

23 wear.



It is an object of the present invention to establish a constant and
m ni mal runni ng cl earance between a notor secondary and a notor prinmary of
a linear induction notor. 4 It is another object of the present
invention to provide a linear inductiongnotor for driving an el evator car
door systemthat is not sensitive to vertical msalignnent of the el evator
car doors. According to the present invention, a notor secondary of a 5
| i near induction notor used for opening and cl osing el evator car doors
i ncl udes a secondary gui de system having a first secondary gui de di sposed
on an upper |ongitudinal edge and a second secondary gui de di sposed on a
| ower | ongitudinal edge of the notor secondary that together establish the
runni ng cl earances beTheregingrahdrother asivaarsipey olttte poesentinivaptiyn The
secondary gui des extend the length of the notor secondary and ride on a
surface of a badl@aamednomhapgiadentindight of tsafoliewing detailedodescriptiornof on
t he ot her si de. . . .

the exemplary embcdiments thereof, as illustrated in the

accompanying drawings.

W

Brief Description of the Drawings

FIG. 1is a partially cut-away, schematic, perspective view of an
elevater door system driven by a linear induction motor including a
motor primary and motor secondary fitted with secondary guides,

10 according to the present invention;

FIG. 2 is a partially cut-away, schematic, cross-sectional view of
the linear inducticn motor of FIG. 1 taken along the line 2-2; and

FIG. 3 is an enlarged, exploded, fragmentary, perspective view

of the motar secondary fitted with the secondary guides of FIG. 2.

Best Mode for Carrying Out the Invention
Referring to FIG. 1, an elevator car door operating system 10
for opening and closing a pair of elevator car doors 12 that are
suspended from a pair of door hangers 14 includes a pair of motor
20 primaries 16 fixedly attached to the pair of door hangers and a motor
secondary 18 attached to a header bracket 20 secured to a car facia
22 of an elevator car (not shown).
Referring to FIG. 2, each of the motor primaries 16 includes a
primary winding 28 and a backiron 30 spaced apart from each other
25 by a plurality of motor spacers 32. The primary winding 28 includes a

primary iron unit 34 with windings 36 wrapped around it and a primary



The secondary gui des establish small running cl earances between the notor
secondary and the notor primary, which are 15 nmaintained throughout al
oper ati onal nodes of the elevator car doors. The secondary gui des of the
present invention also allow vertical ngvenment of the notor secondary
relative to the notor primary, thereby allow ng and conpensating for
possi bl e el evator car door m salignnment and tw sting. 20 One
advant age of the present invention is that the secondary gui des do not
generate noi se. Anot her advantage of the present invention is that the
repelling force is distributed along the entire surface of each guide and
provides a greater wearing surface, and therefore does not sustain
extensive 25  weafface 3fabneg tios eaekipenaBdW TheesacdranBadesiudestdieirphesent
i nvention becone nore apparent in light of the follow ng detailed
description of plate 40 having a backiron surface 42 facing the primary winding 28.

A magnetic air gap is defined between the primary surface 38 and the

backiron surface 42.

W

Each spacer 32 includes a spacer bar 48 framed by a spacer
head 50 on each end thereof. Each spacer head 50 fixes spacing
between the primary winding 28 and the backircn 30. The spacer bar
48 includes a spacer surface 51 and is acapted to clamp the primary
winding 28 against the door hanger 14. Each motor primary 16 is
10 fixedly attached to the door hangers 14 by means cf a glurality of bolts

52 passing through the backiron 30 and the motor spacer heads 50.

The motor seccndary 18 extends the length of the door travel

car and fits between the backiren 30 and the primary winding 28 as

the motor primaries 16 travel across, opening and closing the elevator
15 cardoors 12, as best seen in FIG. 1. The motor secondary 18
comprises a substantially flat plate having a first and a second faces
56, 58 bounded by a top and a bottom longitudinal edges €0, 62
extending the length of the motor secondary, and by a first and
second vertical ends 64, 66. Both longitudinal edges 60, 62 are bent

over to form a lip 70 along the length of the second face 58 of the

[
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motor secondary 18, as best seen in FIGS. 2 and 3.

Referring to FIG. 3, a secondary guide 72 is placed over each
longitudinal edge 60, 62 of the motor secondary 18. The secondary
guide 72 has an elongated U-shaped body, the internal width of which
is equal to the wicth df the doubled over edge 60, 62 of the motor

secondary. The U-shaped body includes a first leg 74 and a second

1o
n



t he exenpl ary enbodi nents thereof, as illustrated in the acconpanying

drawi ngs. Brief Description of the Drawings FIG 1 is a partially cut-away,
schematic, perspective view of an el evator door systemdriven by a |inear

i nduction notor including a notor primagy and notor secondary fitted with
secondary guides, 10 according to the present invention; FIG 2 is a
partially cut-away, schematic, cross-sectional view of the linear induction
notor of FIG 1 taken along the line 2-2; and FIG 3 is an enl arged,

expl oded, fragnentary, perspective view of the notor secondary fitted with
t he secondary guides of FIG 2. 15 Best Mdde for Carrying Qut the Invention
Referring to FIG 1, an elevator car door operating system 10 for opening
and closing a pagd 76 wahenatdcoiry 1edors ﬁa%gzbém@n%@gﬁp@wantiéwu@@'r
of door hangers 14 includes a pair of notor 20 primaries 16 fixedly
attached to thetpdhe hefigdbof theabget svamich d0notbe seecoddagyalssd intludeked to a

header bracket 20 secured to a car facia 22 of an el evator car (not shown).
tab 78 integrally formed at the end thereof. The secondary guide 72 is

snapped cnto each edge 60, 62 of the motor secondary 18 with the

wh

tab 78 fitting over the bent over lip 70 and securing the secondary -
guide 72 onto the motor secondary 18.

Referring to FIG. 2, the outside surface of the first leg 74 of the
secondary guide 72 comes in contact with the backiron surface 42.
The outside surface of the second leg 76 cf the secondary guide 72
10 comes in contact with the spacer surface 51 cf the sgpacer bars 32.
Each spacer is dimensioned so that a running clearance is defined
between the second face 58 of the motor secondary 18 and the
primary surface 38. The spacer surface 51 of the spacer bar 32:is
indented from the plane of the primary surface 38 of the motor primary
16 to compensate for the thickness of the lip 70 of the motor
secondary 18. Therefare, the running clearances between the
backiron surface 42 and the first face 58 of the motor secondary and
between the primary surface 38 and the second face 58 of the motor
secandary equal the thickness of the first and second legs 74, 76 of
20 the secondary guide, respectively.

The motor secondary 18 is movably attached to the header
bracket 20 at two ends 64, 62 thereof, as best seen in FIG. 1. The
motor secondary 18 is mounted to the header bracket 20 by means of
a joint 82 functioning as a standoff to allow the backiron to travel

25 between the header bracket and the motor secondary. The joint 82



Referring to FIG 2, each of the notor primaries 16 includes a primary

w ndi ng 28 and a backiron 30 spaced apart fromeach other 25 by a
plurality of notor spacers 32. The prinmary wi nding 28 includes a primary
iron unit 34 with w ndings 36 wapped agound it and a prinmary 6 surface
38 facing the backiron 30. The backiron 30 includes an iron plate 40 having
a backiron surface 42 facing the primary winding 28. A nagnetic air gap is
defined between the prinmary surface 38 and the backiron surface 42. 5

Each spacer 32 includes a spacer bar 48 framed by a spacer head 50 on each
end thereof. Each spacer head 50 fixes spacing between the primary w ndi ng
28 and the backiron 30. The spacer bar 48 includes a spacer surface 51 and
is adapted to clals® ml@éudjﬁ awmwivel alitwinPheagwitossectredamolo mavgen drd Each

nmotor prinary 16 is flxeg attached to the dgor hangers 14 by neans of
a plurality of b8HESl B@Qﬁa@@ ﬁé roite AP UtHBeda’kiS%n 30 and the notor

spacer heads 50. In operation, as the motor primaries 16 move across the motor

secondary 18, opening and closing elevator car dcors 12, the running

(¥ ]}

clearances between the backiron 30 and the motor secondary 18 and

between the motor secondary 18 and the primary winding 28 are

maintained constant and smali. The secondary guides 72 establish a

predetermined spacing by holding the flat surfaces cof the backiron 42

and the primary surface 38 of the primary winding 28 away from the

10 motor secondary 18. As the motor primaries 18 move acress the
motcr secondary 18, the secendary guides 72 come in centact with
the backiron surface 42 on one side and with the spacer surface 51 on
the other side. Thus, the secendary guides 72 space apart the first
and second secondary motor surfaces £6, 58 from the backiron

15 surface 42 and primary surface 38, respectively. The contact between
the secondary guides 72 and the backiron surface 42 and the spacer
surface 51 remains steady throughout all modes of operation because
the distance between the backiron surface and the spacer surface has
been fixed by the spacer heads.

20 It is critical to maintain running clearances between the motor
secondary 18 and the motor primary 16 to avoid friction therebetween.
However, it is imperative to keep these running clearances to a
minimum so that the magnetic air gap remains small. Larger
magnetic air gaps reduce motor efficiency.

25 A major advantage of the secondary guides 72 of the present

invention over the prior art is an ability to allow and compensate for



The notor secondary 18 extends the length of the door travel car and fits
bet ween the backiron 30 and the primary winding 28 as the notor prinaries
16 travel across, opening and closing the elevator 15 car doors 12, as
best seen in FIG 1. The notor secondary 18 conprises a substantially flat
plate having a first and a second faces 56, 58 bounded by a top and a
bottom | ongi t udi nal edges 60, 62 extending the |length of the notor
secondary, and by a first and second vertical ends 64, 66. Both

| ongi tudi nal edges 60, 62 are bent 20 over to forma lip 70 along the

| ength of the second face 58 of the notor secondary 18, as best seen in
FIGS. 2 and 3. Referring to FIG 3, a secondary guide 72 is placed over
each |ongi t udi nabegtitge riOvemenolof the midiopprieanndarrglative (Be0leC 9888 Yary
gui de 72 has an el ongated U shaped body, the internal width of which 25° is
equal to the w diB. dh theendtardesdwbearthedzjevainr &z deforshi ane eithgecondary.

The U-shaped body includes a first leg 74 and a second. 7
Impacted or misaligned and the dcor hangers 14 with the motor

primaries 16 thereon are displaced vertically, the running clearances

(¥ ]}

are not changed and the performance of the motor and consequently
of the deors is not affected. This goal is achieved by providing the
specific configuration shown herein and by dimensicning the motor
secondary 18 to have additional vertical space to move in. Since the
backiron surface 42 and the spacer bar surfaces 51 are substantially
10 flat, when the motor primary 18 moves vertically relative to motor
secondary 18, the secondary guides 72 still maintain constant running
clearances, regardless of the vertical position of the motor secondary
18 to the moter primary 16.
One benefit of the present invention is that the secondary
15 guides 72 are snapped on the motor secondary 18 and do not require
time consuming and complicated assembly. Also, the secondary
guides do not require subsequent readjustment. Ancther benefit of
the secondary guides is that only minimal wear is experienced. An
additional benefit of the present invention is that it dces not generate
20 noise.
The secondary guides are fabricated from a high density
polymer. Although a variety of high density polymers are acceptable,
such as Acetron, UHMW and Nylatron, the lengthy research and

testing proved Nylatron to be the best. The thickness of each leg 74,

| 9]
wn

76 of the secondary guide 72 in the best mode embaodiment is

approximately one millimeter (1 mm). However, the thickness of the



leg 76 with the second leg 76 having vertical height substantially equal to
the height of the bent over lip 70. The second |leg also includes a tab 78
integrally forned at the end thereof. The secondary guide 72 is snapped
onto each edge 60, 62 of the notor sec ary 18 with the 5 tab 78
fitting over the bent over lip 70 and securing the secondary guide 72 onto
the notor secondary 18. Referring to FIG 2, the outside surface of the
first leg 74 of the secondary guide 72 cones in contact with the backiron
surface 42. The outside surface of the second leg 76 of the secondary guide
72 10 cones in contact with the spacer surface 51 of the spacer bars 32.
Each spacer is dinensioned so that a running clearance is defined between
the second face g8idd 72haiPa”r dsgendidarIn iSe and dhiaPaEsReY rerhfmEe 38.
The spacer surfacCe 51 of the Spacer bar 32 is indented fromthe pltane of
the primary surfeleard8cef the notor primary 15 16 to conpensate for the

t hi ckness of the lip 70 of the notor secondary 18. Therefore, the running
cl earances between t h¥Vibie Kie presentriavention fies bern fliusttatedanddestribad

of the motor secHIRPRERLAD % PR CHIBIaEBederh e ERbi AR8UEEB8Nd | egs 74
76 of 5 appreciated by those of ordinary skill in the art, that various

madifications to this invention may be made withcut departing fram

the spirit and scope of the present invention. For example, although

the best mede embodiment describes a single secondary guide for

each lengitudinal edge, a plurality of shorter secondary guides may be

10 placed onto each longitudinal edge adjacent to each cther.



20 the secondary guide, respectively. The notor secondary 18 is novably
attached to the header bracket 20 at two ends 64, 62 thereof, as best seen
in Fl secondary 18 is nounted to the header bracket 20 by
neans%mnm'lmﬂniltﬁm}unctioni ng as a syandoff to allow the backiron to
travel* 25 Detwe e header bracket and the notor secondary. The joint 82
8 also includes a swivel allowi ng the notor secondary to nove in and out of
pl ane and to rotate about the joint 82. In operation, as the notor
primaries 16 nove across the notor secondary 18, opening and cl osing

el evator car doors 12, the running 5 cl earances between the backiron 30 and
the notor secondary 18 and between the notor secondary 18 and the primry
wi ndi ng 28 are k¥eémiaimmed constant and small. The secondary gui des 72
establish a predetermn ned spacing by holding the flat surfaces of the

backi ron 42 and the pPri maVIiRgAT AGORBraIpemegEnctheloging Aaiglgva®raary from

t he . .
decor of an elevator car, said elevator car door being suspended from

a doar hanger, said door hanger being movably secured onto a

n

header bracket fixedly attaching onto said elevater car, said linear
motor comprising:

a motor primary secured to said door hanger and having a
backiron and a primary winding spaced apart by a plurality of spacers;
a motor secondary attaching onto said header bracket and

10 fitting between said backircn and said primary winding ¢f said motor
primary, said moter secondary having a tep longitudinal edge and a
bottom lengitudinal edge extending the length of said motor
secondary, said mator secondary having a first vertical end and a
second vertical end: '

{3 a top secondary guide extending the length of said motor

secondary and fitting over said top longitudinal edge; and

a bottom secondary guide extending the length of said motor
secondary and fitting over said bottom longitudinal edge, said first and
second secondary guides allowing vertical movement of said motor

20 primary relative to said motor secondary.

2. The linear motor according to claim 1 wherein said
secondary guide having a U-shaped body.



10 notor secondary 18. As the notor prinmaries 16 nove across the notor
secondary 18, the secondary guides 72 cone in contact with the backiron
sur.fac on one side and with the spacer surface 51 on the other side.
Thus, iﬂiﬁ ﬂﬂ ,ﬂ&’,ﬂlgﬂ,rjes 72 space apa‘rz_;l the first and second secondary
not or A romthe backiron 15 surface 42 and primary surface
38, respectively. The*contact between the secondary guides 72 and the
backiron surface 42 and the spacer surface 51 remains steady throughout all
nodes of operation because the di stance between the backiron surface and

t he spacer surface has been fixed by the spacer heads. 20 It is
critical to maintain running clearances between the notor secondary 18 and
the motor primary 16 30 avphé ihehf H&Br HeebrRingBelainTo@Kereint t 1S

i nperative to keep these running clearances to"a mninum so that the
magnetic air gap renmmaid motrlsedomdzey imelgaesifiat rarngha s aceddciacenisald
efficiency. 25 A maj or advantage of the secondary guides 72 of the
present inventi dROWesedGEdgyiltaviaga top and sitian yiptkenl 0\er eméatdnpensat e

f
or second face thereof, said lip extending the length of said motor

secondary; and

w

said U-shaped body of said secondary guide having a first leg
and a second leg, said second leg extending the height of said lip and
having a tab integrally formed on the end therecf so that said
secondary guide can be snapped onto said longitudinal edges of said

10 motor secondary.

4, The linear motor according to claim 1 wherein said

secondary guides are fabricated from Nylatron.

) 5. An elevator car door operating system for opening and
closing an elevator car door including a motor primary and a motor
secondary cooperatingly moving past each other to generate thrust to
open and close said elevator car door, said elevator car door
operating system characterized by:

)
o

a secondary guide system having a first and a second
secondary guides, said first and second secondary guides
establishing a running clearance between said motor primary and said
motor secondary and allowing vertical movement between said motor

primary and said motor secondary.

19
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9 vertical novenent of the notor primary 16 relative to notor secondary 18.
In the instances when the el evator car doors 12 are either inpacted or

m sal i gnimlﬂlmmm"ﬂm)u ll!langers 14 with the notor primaries 16 thereon are
di spl ace L runni ng cl earpgices 5 are not changed and the
per f or mance 6f the' notor and consequently of the doors is not affected.
This goal is achieved by providing the specific configuration shown herein
and by di mensi oning the notor secondary 18 to have additional verti cal
space to nove in. Since the backiron surface 42 and the spacer bar surfaces

51 are substantially 10 flat, when the notor primary 16 noves vertically
relative to notor secondary 18, the secondary guides 72 still maintain

constant running cl e8tanc@he glegatatlessdadr ¢ perationgt syesterpastdrdinged t he
not or secondary 18 to the notor E;si mary 16. One benefit of the present

i nvention is thakirhd whereiniaaid st agai seeorme sacendaapgeitiasmarshiabrinaled
secondary 18 an& do t. require tinme consum ng and conplicated assenbly.
Al so, the secon 9@"88?@@@- do not require subsequent readjustnent. Another
benefit of

5 7. A secondary guide system for spacing apart a motor
secondary from a motor primary in a linear motor used for driving
elevator car doors in an elevator system, said secondary guide
system comprising:

a plurality of secondary guides extending the length of said

10 motor secondary and placed on a top and a bottom longitudinal edges

of said motor secondary, said plurality of secondary guides spacing

said motor secondary from said moter primary and allowing vertical

movement of said motor primary relative to said motor secondary.



the secondary guides is that only mnimal wear is experienced. An

addi tional benefit of the present invention is that it does not generate 20
noi se. The secondary guides are fabricated froma high density polyner.
Al though a variety of high density pol yners are acceptable, such as
Acetron, UHWWN and Nyl atron, the | engthy research and testing proved

Nyl atron to be the best. The thickness of each leg 74, 25 76 of the
secondary guide 72 in the best node enbodi ment is approxi mately one
mllimeter (1 nm). However, the thickness of the 10 guide 72 can vary
depending on the size of the desired running clearance. Wile the present
i nvention has been illustrated and described with respect to a particul ar
enbodi nent thereof, it should be Bbsaﬁpteéﬁm&éﬂsdpsuhbse of ordinary skil

in the art, that var.i ous nod cations i S inventi ?/ be made

MOTORS DRIVING ELEVATOR CAR DOORS

5 A mator secondary in a linear inducticn motor used faor opening
and closing doors in an elevator system includes a secondary guide
system having a first secondary guide and a second secondary guide.
The first secondary guide is dispoéed or a bottom longitudinal edge of
the motor secandary and the secend secondary guide is disposed on

10  atop longitudinal edge of the mctor secendary. The guides space

apart the mater secondary from the moter primary and establish small

and constant running clearances therstetween.

(Fig. No. 2)



the spirit and scope of the present invention. For exanple, although the
best nobde enbodi nent descri bes a single secondary guide for each
| ongi tudi nal edge, a plurality of shorter secondary gui des nay be 10
pl aced onto each |ongitudi nal edge adjacent to each other. W claim 1.
A linear notor for opening and closing an el evator car door of an el evator
car, said elevator car door being suspended froma door hanger, said door
hanger bei ng novably secured onto a header bracket fixedly attaching onto
said el evator car, said |linear notor conpri§yq§: a notor primary secured to
sai d door hanger and having a backiron and a’primary w ndi ng spaced apart
by a plurality of spacers; a notor secondary attaching onto said header
bracket and 10 fitting between said backiron and said primry w nding of
said notor primary, said notor secondary having a top |ongitudinal edge and
a bottom |l ongitudi nal edge extending the |length of said notor
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secondary, said notor secondary having a first vertical end and a second
vertical end; 15 a top secondary gui de extending the length of said
not or secondary and fitting over said top |ongitudinal edge; and a bottom
secondary gui de extending the length of said notor secondary and fitting
over said bottom | ongitudinal edge, said first and second secondary gui des
allowi ng vertical novenent of said notor 20 primary relative to said notor
secondary. 2. The |inear notor acconﬁZﬁﬁto claim1 wherein said
secondary gui de having a U shaped body. 3. The | e or according
to claim2 wherein: said notor secondary includes a f!rst andja second
face, said notor secondary havigg a top and bottomlifpp bent oyer on said

second face thereof i |ip extending the | ength oflsaid no{or 5
FI8 \ .

secondary; and sai shaped body\of said secondary gfii de having a first
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and a second |l eg, said second | eg extending the height of said |lip and
having a tab integrally forned on the end thereof so that said secondary
gui de can be snapped onto said | ongitudinal edges of said 10 notor
secondary. 4. The Iinear notor according to clain11 wherein said
secondary guides are fabricated from Nyl atron. 5. An el evat or
car door operating system for opening angéﬁg§5|ng an el evator car door
including a notor primary and a notor se ry cooperatingly noving past
each other to generate thrust to open and cl ose said el evator car door,
said el evator car door operating systemcharacterized by: 20 a
secondary gui de system having a first and a second secondary gui des, said
first and second secondary gui des establishing a rupming ¢l earance between
said notor prinmary and sai d notor secondary a8+ ow ng vertical novenent
bet ween sai d not or prigary and sai d notorZggtondary.
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6. The el evator car door operating systemaccording to claim5 wherein
said first and second secondary guides are fabricated from Nylatron. 5
7. A secondary gui de system for spacing apart a notor secondary from a

not or pkt not or used for drigybBguRl QhakP! 15 af9RsS168gan
el evat o tpndary gui de syste m-corrprrsrng'—a—p#-uraﬁ&:y“og
secondany [t j the length of' said 10 nmotor secondary and

pl aced dnla om | ongi tudi nal edges of said notor secondary,
said pldrag y gui des spacing said notor secondary from said
mot or prii rregsy—gTTtTal T O\ vertical novenent of said notor primary relative
to said jnot Qriisedodd#iRG

Description

SECONDARY GUIDANCE SYSTEM FOR LINEAR INDUCTION
MOTORS DRIVING ELEVATOR CAR DOORS

(¥ 1Y

10

ne grasent invention relatss to elevator sysiams and, mora

panicularly, to high perficrmance linear inducticn moters driving

[

elevater car deors thersfer.

Background of the Inventicn
In conventional elevator systems, elevator car dacrs are
selectively opened and clesed by a rotary electric maetor driving a
mechanical assemcly, which typically includes a plurality ¢f moving
20 paris such as gear baxss, a sat cf drive arms, and linkages. The
major drawback of existing elevater car docr systems is their
susceptitility to misalignments which require frequent adjustments,
rasulting in high maintenance costs. Also, the misalignments degrade
the pedcrmance of the system such that the door apening and clasing
23 functions are not censistently smcoth and not always quiet.
Lirear mctors potentially can provide an alternative to

conventicnal door operating systems by eliminating the mechanical



