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Elevator cé.h Guidance  Assembly

Technical Field

This invention relates to an elevator cab assembly
guidance system which automatically adjusts the attitude
of the cab to compehsate for uneven pass-enger distribu-
tion within the cab. A smoother ride is thus provided
for the elevator passengers. The system of this inven-
tion is preferably used in connection with an active
vibration damping system disclosed in copending Applica-
tion Attorney's Docket No. OT-1232.

. Background Art

An elevator cab assembly will comprise a passenger
cab which is mounted in a frame. The cab assembly moves
up and down in the elevator hoistway along guide rails
which are mounted on opposite walls of the hoistway.
Guidance systems, such as rollers, guides, or the like
are mounted on the cab frame and engage the guide rails
to stabilize the cab assambly as it moves up and down in
the hoistway. The guide rails are typically T-shaped and
include a blade part which extends toward the cab frame
and is engaged by the cab assembly guidance systems.
When guide rollers are used as the guidance system, each
guidance assembly will include three cooperating rollers
arranged in a cluster wherein: an opposed pair of the
rollers engages opposite sides of the gu:Lde rail blade to
provide front and back stability; and a third roller
engages the end face of the blade to provide side-to-side
stability. There is a roller clﬁster mounted at each
corner of the cab frame. The two upper corner roller




Thfs i'nventiron relates to an el evator guidance system according to the
pre-characterizing part of claiml. A system of vhlghk Hsik &mon1
GB- A- 2238404 and from EP-A-467673. . An'el evator Emm

conpri se a passenger cab which is nounted in a frane.
noves up and down in the el evator hoistway al ong gui de ra|
clusters are mounted on base plates which project beyond
- the sides of the frame, and which have slots formed
therein to receive the guide rail blades. A coverplate
is also mounted over these two clusters to protect the
rollers from hoistway debris. The cover plates have
" - slots for receiving the guide rail blades. The rollers
are each mounted on lever arms on their respective base
plates which are spring biased so as to press the rollers
resiliently against the guide rail blades. U.S. Patents
Nos. 3,087,583 to W.H. Bruns and 3,099,334 to B.W. Tuck-
er, Jr. disclose typical prior art elevator cab assembly
guidance systems of the roller cluster type described
above. As disclesed in U.S. Patent No.-3,099,334¢ there
are adjustable stops provided on the roller pivdt arms or
bell cranks which limit the extent to which the rollers
can pivot away from the guide rail blades so as to pre-

vent the latter from touching the slots in the base
plate, and also in the cover plate for the upper roller

clusters. These prior art roller guide systems provide
an acceptable quality ride so long as the cab is rala-
tively evenly loaded with passengers, i.e., so long as

the cumulative weight of the passengers is evenly dis-
tributed in the cab. S$o long as there is even passenger
loading, the roller lever arms will not be pivoted to the
extent_necessary to ride on the stops for any . length of
time. In the event, however, that the cab becomes un-
evenly loaded, as is often the case, the cab assembly's
center of gravity will shift, and the cab assembly will
tend to tilt or cant to one side, or backward or forward
in the hoistway. The reason this occurs is because the
cab is suspended in the hoistway on cables which are
ghnerally disposed close to an iméqinary vertical 1line
which passes through the center of gravity of the cab
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the guide rails. These high forces can cause the roller
pivet links to pivot against the spring bias to such an
extent that the links will be grounded on the pivot stops
. for an extended period of time, i.e. so long as the load
in the cab remains unevenly distributed. When this hap-
pens, vibrations from the guide rails and other sources
are transmitted to the cab and passengers,_and are not
damped out by the link springs on the grounded guide
roller links. The result is a lower quality bumpy ride
in the elevator. The softer the springs, the bettar the
ride, but more fly time is spent riding‘aqainst the stop-
pers; hence, there is a tradeoff.
Japanese Kokai Publication No. 3-23185, published
' January 31, 1991, discloses a system for stabilizing an
elevator cab as it is moving along guide rails in a
hoistway, which quide rails possess a varying compliancy.
The system includes transverse beams above and below the
cab assembly which are adjustably movable relative to the
cab assembly. Rail guides are mounted on the ends of the
transverse beams by means of vibration-proot rpbber pads..
The beams are alsc connected to the cab assembly by vi-
bration-proof rubber pads. A contoured guide piece is
fixed to the hoistway wall which mimics the compl_iancy
values of the rails, and contact sensors are mountad on
the beams to slide over the guide piece.’ Motion of the
contact sensors is monitored by a control which operates
actuators operable to laterally shift the beams in re-
sponse to movement of the contact Sensors. The rail
guide will thus be moved laterally relative to the cab
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spring biased so as to urge the rollers against

assembly as the rail compliancy varies. A gronlem fonné-
in this Japanese teaching concerns the fact that if the
beam is moved to the left to shift the left-hand rail
guides in response to variations in compliancy of the
left-hand rail, then the right-hand rail guides must
necessarily move in the same direction as the left-hand
rail guides. The objective of moving the rail guides'
toward a rail as rail compliancy increases, and away from
the rail as rail compliancy decreases is thus only at-

tainable on one of the rails, and the opposite rail gquide

movement occurs at the other opposite side rail. The use
of the guide piece is also cumbersome, and its ability to-
mirror rail compliancy is problematic, at best.

Disclosure of the Invention

This invention relates to guidance systems for an

elevator as indicated in claims 1, 12 and 17. By such syscems
the elevator cab is automatically adjustable in response to '
conditions, such as uneven passenger loading, which impose
intensified guide rail thrust forces on one or more of tae
guide rollers. Hence softer springs can be used and better
ride quality can be achieved.
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The guidance systems of this invention preferably comprise

one or more of the following specific features:

The guide rollers are mounted on pivotable links which are

blade with a predetermined thrust force. Pivot stops are
associated with the links so as to limit the extent of
possible pivotal movement of the links, and therefore
also the guide rollers in a direction away from the guide
rails. Position sensors are also associated with the
links so that the pivotal position of each link relative
to its respective pivot stop can be ascertained. Auto-
matic link position adjusters are operably connected %o
the position sensors so that the pivotal position of each
link can be automatically adjusted to keep the links away

the guide rail
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When the elevator cab is unevenly lc_aded -with pas-
sengers sufficiently to cause an uneven thrusting of the
guide rails against certain of the guide rollers, the
links carrying those higher loaded guide rollers will be
pivoted toward their respective pivot stops. If the
links come within a predetermined distance of their pivot
stops, the sensors will detect a predicted close proximi-~
ty _condiﬁion, and will cause the adjusters to move the
affected links through the spring away from their pivot
stops. This movement will thrust the affacted guide
rollers back against the guide rails so that :he orienta-
tion of the cab in the hoistway will be returned toward
its natural unlcaded position. when the cab 1is then
moved up and down in the hoistway, there isllittle or no
likelihood that the links will be thrust into prolonged
contact with their stops, and vibrations from the rails
can therefore be readily damped by the guide roller link
springs. The assembly of this invention can be usad to
correct side-to-side, or front-to-back uneven passanger
distribution and locading in the elevator cab. '

It is therefore an object of this invention to pro-
vide an elevator cab guidance system which results in-
consistently smoother cab ride qualities.

It is a further object of this invention to provide
an elevator cab guidance system of the character de-
scribed which corrects cab position in the hoistway to

compensate for uneven passenger loading in the cab. |
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wei ght of 'the passengers is evenly dis- trlbuted |n t 0 Ion as
there is even passenger |oading, the roller- [ ever aris a ted
to the extent necessary to ride on the stops for any le l

t he event, however, that the cab beconmes un- evenly |loa

t he case, the cab assenbly s center of gravity mAII shift, and the cab
assenbly will tend to tilt or cant to one side, .backward or forward in
the hoistway. TH&E ré8soant addiddomal i ebimatusd thblscalsi“’?fst’s‘%%pé?ﬁded in
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I maginary vertic I ne, . whj ch g&ss s through- the .center of gravity of
t he cab descri e utilizing guide rollers and which ensures” con- -
tinuous. vibration damping of all of the guide rollers in
the guidance system.
These and other objects and advantages of this in-
vention will become mors readily apparent from the fol-
lowing detailed description of a. preferred embodiment

thereof when taken in conjunction with the accompanying
drawings, in which:

Brief Description of the Drawings

FIG. 1 is a perspective view of an elevator cab
assembly with which the guidance system of this invention
may be used,

FIG. 2 is a schematxc reprnsentatlon of hcw an ele-
vator céb will become skawed or canted by uneven passen-
ger loading;

FIG. 3 is a perspective view of a guide roller clus-
ter which is adapted for use in this invention;

FIG. 4 is a side elevational view of the guide roll-
er cluster of FIG. 3 showing details of the side-to-side
roller adjustment mechanism;

FIG. 5 is a plan view of the flat spiral spring used
for biasing and adjusting the front and back rollers in
"the cluster; |

FIG. 6 is an exploded view of the front-to-back
roller adjustment crank to which the spring of FIG. 4 is
connected; :

FIG. 7 is a front elevational view of the_front and
back guide rollers of the cluster;
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FIG. 8 is a schematz.c view of a control system for
initiating the roller adjustments. contemplated by this
invention; and

FIG. 9 1.s a schematic view of a control system for

coord:.nat:.ng operat:.on ‘of th.e roller adjustment mecha.-
nisms on the cab frame.

" Best Mode For Carrying Out 'rhé Invention

Referring to FIG. 1, there is shown an elevator cab
assembly denoted generally by the numeral 2 with which
the guidance system of this invention can be used. The
cab assembly 2 includes a passenger cab 4 mounted in a
frame 6. The frame 6 includes an upper crosshead 8 and a
lower safety plank 10. Guide roller clusters 12 are
mounted on the frame 4 at each corner thereof. The upper
guide roller clusters 12 are covered by a prctection
plate 14 which prevents hoistway debris from impinging on
the rollers. Each plate 14 includes a slot 18 through
which the cab gquide rail blades project to allow the
rollers to engage the guide rail blades. It will be
understood that, as used in this disclosure, the phrase
nside-to-side" indicates the direction of the arxrow A;
and "front-to-back" indicates the direction of the arzow
B, as shown in FIG. 1.

Referring to FIG. 2, there is illustrated in sche-
matic fashion the manner in which an elevator cab assanm-
bly 2 will become skewed in the hoistway by uneven pas-
senger (or other) loading. The - cab assembly 2 is sus-
pended in the hoistway on cables 3, and is guided upward-
ly and downwardly over guide rails 26 by the guide roller
clusters 12. When the cab assembly 2 is empty, or is
carrying a relatlvely evenly distributed load, its verti-
cal axis of symmetry will lie along line Y. I£ the ;ab

< i

not be
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operation". ers 12 a.t the upper right and laower left corners of the
| assembly 2 will encounter greater thrust forces from the
rails 26, as denoted by the arrows F. The ‘guidance as-
sembly of this invention is capable of automatically
realigning the cab assembly 2 when such a condition ex-
ists to swing the vertical axis of symmetry Y back toward
its natural position. The adjustment will be made for
both side-to-side and front-to-back tilting of the assem-
bly 2. ' |
Referring to FIGS. 3 and 4, details of one of the
guide roller clusters 12 are shown. It will be appreci-
ated that the cluster 12 is a relatively conventicnal
assembly which has been modified to operate in accaordance
with this invention. The cluster 12 includes a side-to-
side guide roller 18 and front-to-back guide rollers 20
and 22. The roller cluster 12 is mounted on a base plate
24 which is fixed to the frame crosshead 8. The guide
rail 26 is a conventional generally T-shaped structure
having basal flanges 28 for securement td the hoistway
walls 30, and a blade 32 which projects into the hoistway
toward the rollers 18, 20 and 22. The blade 32 has an
inner face 34 which is engaged by the side-to-side roller
18, and side faces 36 which are engaged by the front-to-
back rollers 20 and 22. The guide rail blade 32 extends
'through a slot 38 in the roller cluqter base plata ?.4._ s0
that the rollers 18, 20 and 22 can engage the blade 32.
As shown most clearly in FIG. &, the side-to-side
roller 18 is journaled on a link 40 which is -pivotally
'mounted on a pedestal 42 via a pivet pin 44.° The ped_.es-
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gui de piece.4g Mt iPReOlotha® end of the spring 48 is engaged by 2
spring guide 50 which is connected to the end of a tele-
scoping ball screw adjustment device 52 by 2 bolt S1 so
as to connect the adjuster S2 to the link 40 through the
spring 48. The adjuster 52 can be extended or retracted
to vary the force exerted on the link 40, and thus on the
roller 18, by the'sPrinq 48. The ball screw device 52 is
mounted on a clevis 54 bolted to a platform S6 which in
turn is secured to the base plate 24 by bracket 58. The
ball screw device 52 is powered by an electric motor §&2.
A ball screw actuator suitable for use in connection with
this invention can be obtained from Motion Systems Corpo---
ration of Shrewsbury, New Jersey. The actuator motor 62
can be an AC or a DC motor, both cf which are availabls
from Motion  Systems  Corporation. The Motion Systens
Model 85151/85152 actuator has been found to be particu-
larly suitable for use in this invention.

The guide roller 18 is journaled on an axle 64 which
is mounted in a receptor 65 in the upper end of the link
40. A pivot stop 68 is mounted on a threaded rod 70
which extends through a passage 72 in the upper end of
the pedestal 42. The rod 70 is screwed into a bore 74 in
the link 40. The stop 68 is operable by selectlve en-
gagement with the pedestal 42 to limit the extent of
movement of the link 40 in the counter-clockwisa dirac-
tion about the pin 44, and therefore iimit the extent of

movement of the roller 18 in a direction away from the
rail 26, which direction is indicated by the arrow D.
The pedestal 42 is formed with a well 76 containing a
maqnétic button 78 which contains a rare earth compound.
Sama_riﬁm cobalt is a rare earth compound preferred for
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use in the magnetic button ﬁa. A steel tube 80, which
contains a Hall effect detectar“prcximaté its end 82, is
mounted in a passage 84 which extends through the link
40. The magnetic button 78 and the Hall effect detector
form a proximity sensor which is operably connected ta
control power to the electric motor 62. The proximity
sensor detects the spacing between the magnetic button 78
and the steel tube 80, which distance mirrors the dis~-
tance between the pivot stop 68 and the pedestal 42 ther-
eby maintaining a proper car-rail gap. Thus as the tube
80 and its Hall effect detector move away from the magnet
78, the pivot stop 68 moves toward the pedestal 42. The
detector produces a signal when a2 predetermined gap

between the detector and the magnetic button 78 is

sensed, which signal activates the electric motor &2
whereby the ball screw 52 jack is caused to press against
the spring and thus move the link 40 and roller 18 toward
the rail 26. The stop 68 is thus prevented from estab-
lishing prolonged contact with the pedestal 42. This
ensures that roller 18 will continue to be suspended by
the spring 48 and will not be grounded to the base plate
24 by the stop 68 and pedestal 42. Side-to-side canting
of the cab 4 by asymmetrical passenger loading is also
corrected. The electric motors 62 can be reversible
motors whereby adjustments on each_side of the cab can be
coordinated in both dLrectzons, both toward and away from
the rails. | o
Referring now to FIGS. 3, s and 6, the mounting of
the front and back rollers 20 and 22 on the basa plate 24
will be clarified. Each roller 20 and 22 is mounted on a
link 86 connected to a pivot pin 88 which carrias a crank
arm 90 on the end thereaf remote from the roller 20, 22.

The axle 92 of the rollers 20, 22 are mounted in recesses

- 10 -

it

whi ctroperat-es_actuat or s

of
laded v e



4 assenbly as the rail .cdrrpl iancy varies. A problemfound in this Japanese
t eaching concerns the fact that if the beamis noved to the Teft to shift
the left-hand rail guides in response to variations in comgy Shadtf¥s Bebn kddBicea

| eft-hand rail, then the right- hand rail guides nust néceiﬂmﬂjl
the sane direction as the left-hand rail guides.  The obj Mﬁg
the rail guides toward a rail as rail conpliancy increases,
Eﬂe rail as ggi %._Hcgggl 'B_E'%R%ypg_ecreases'i s thus only attainable on one of
erails, an e opp r| Ghedeiwebepint 88cisrmounted in split
: bushings 96 which are seated in grooves 98 faormed in a
.base block 100 and a cover plate 102 which are bolted
together on the base plate 24. A flat spiral spring 104
(seg FIG. 5) has its outer end 106 connected tc the crank
arm 90, and its inner end 108 connected to a rotatable
collar which is rotated by a gear train mounted in a gear
box 110, which gear train is rotated in either direction
by a reversible electric motor 112. The spiral spring
104 is the bias control. spring for the roller 22, and
. provides the spring bias force which urges the roller 22
' against the rail blade 32. The spiral spring 104, when
rotated by the electric motor 112 also provides the re-
covery impetus to the roller 22 through crank arm 90 and
pivot pin 88 to offset cab tilt in the front-to-back
directions caused by front-to-back asymmetrical passenger
loading of the cab 4.

Each roller 20 and 22 can be independently con-
trolled by respective elactric motors and spiral springs
if desired, or they can be interconnected and controlled
by only one motor/spring set, as shown in FIG. 3.  De-
tails of an operabla interconnection for the rollers 20
and 22 are shown in FIG. 7. It will be noted in FIG. 6
that the links 86 have a downwardly extending clevis 87

- with bolt holes 89 formed therein. The link clevis 87
extends downwardly through a gap 25 in the mounting plate
24. A collar 114 is connected to the clevis 87 by a bolt
11s. A connecting rod 118 is telaescoped through the
collar 114, and secured thereto by a pair of nuts :120
screwed onto threaded end parts of the rod 118. A coil
spring 122 is mcunted on the rod 118 to bias the collar
114, and thus the link 86 in a counter-clackwise' direc-
tion about the pivoet pin 88, as seen in FIG. 7. It will

-ll-
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be achlevedof the rod 118 and biased by the spring in the clockwise
‘direction. It will be appreciated that movement of the
" link 86 in clockwise direction caused by the electric
motor 112 will also result in movement of the opposite
link in a counter-clockwise direction due to the connect-
ing rod 118. At the same time, the spring 122 will allow
both links to pivot in opposite directions if necessary
due to discontinuities on the rail blade 32. A flexible
and soft ride thus results even with the two roller links
tied together by a connecting rod.

As shown in FIG. 7, a stop and proximity sensor
assembly similar to that previously described is mountad
on the link 86. A block 124 is bolted to. the base plate
24 below an arm 126 formed on the link 86.-° A cup 128 is
fixed to the block 124 and contains a_maqnetic button 1210
formed from samarium cobalt. A steel tube 132 is mquntad
in a passage 134 in the link arm 126, the tube 132 carry-
ing a Hall effect detector in its lower end so as to
complete the proximity sensor which monitors the position
of the link 86. A pivot stop 136 is mounted on the end
of the link arm 126 opposite the block 124 so as o limit
the extent of possible pivotal movement of the link 83§
and roller 22 away from the rail blade 32. The distance
between the pivot stop 136 and block 124 is proportional
to the distance between the Hall effect detector and ths
magnetic button 130. The Hall effect detector is opera-
ble to emit a signal to activate the electric motor 112
whenever the stop 136 comes within a preset distance from
the block 124, whereupon the motor 112 will pivot the
link 86 via the spiral spring 104 to move the stop 138
away from the block 124. This movement will Pusﬁ the



The gui dance systens of this |nvent|on preferably conprrse—one‘br nbre of
the ‘fol l owing specific f eat ures: The guide rollers ar ggugh%gB Rehﬁﬁ
pi votabl e I'inks which are spring biased so as to urge the
the guide rail blade with a predeterm ned thrust force. P
associated with the links so as to limt the extent of po
nmoverment of the links, and therefore also the QUIde roJIers_Ln a dlrectlon

away fromthe guide rails. Position sensors are al so assocjated with the
links so t hatoklrr 2% RIRL1RAk| the rail duddd i3k and wild,  BRFPYTRERRCti ve

pi vot stop CEhdecesne’ +aineds g&m&ﬂ& :.Laﬂ%zﬁoz‘ot e 9k ugieeatien

operably connected to the 0Sifi sensors so that the vot al 805|t£0n of

each |ink caHN&eCItRL DY cBhey 25TPHstRd €8 KEED t fe |
shifting of the rollers 20 and 22 will tend to rectify

any cant or tilting of the elevator cab 4 in the front-

to-back direction caused by asymmetrical passenger loagd-
ing. ' '

Referring to FIG. 8, there is shown a schematic
control loop for a single roller adjuster. This
technique is appliéable when only a single actuator is
needed to perform the centering operation such as is
shown in FIG. 7. If two actuators must act in concert to
provide centering, then the system shown in FIG. 9 is
needed. ‘It will be understood that each adjustable
roller will ‘include a similar control loep. A reference
signal 150 sends a reference gap signal through line 152
to a voltage comparator 154 which has a signal output
line 155 passing through a signal amplifiar 158 to the
linear or rotary actuators 158. As previously described,

~ the actuator 158 has a physical connection 159 to the cab
4, which as previously described has a physical
connection to the gap sensor 160, which comprises the
magnetic button and Hall effect detector described above.
The sensor 160 emits a signal on line 162 to the
comparator 154, which signal is proportional, or
_inversely proportional, as the case may be, to the gap
between the Hall effect detector and the magnetic button
which form a linear gap detector. The comparator com-
pares the signals on lines 152 and 162 to determine
whether the sensor signal 162 approximates, withip a
preset range, the reference gap signal 152, thereby indi-
cating that the actual sensor gaé is within the desired
range. When an undesirable variation between the signaIs

- 13 -
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152 and 162 is noted, the comparator 154 signals the
‘actuator 158 to energize the latter and make the_required.
gap adjustment to bring the gap _L":ack into the desired
range. In this manner the spatial position of the eleva-
tor cab is periodically adjusted whenever undesirable
canting of the cab is sensed as a result of asymmetrical

passenger loading.

It will be readily appreciated that the guidance
.system of this invention will provide an improved quality
ride for the passengers in the elevator cab by ensuring
that the guide rollers maintain proper orientation rela-
tive to the guide rails and te the pivot stops. This
ensures that the spring dampers on each roller assembly
will remain operative despite asymmetric passenger dis-
tribution, or load distribution in the cab. By periodi-
cally and automatically adjusting the position of the
guide rollers on the cab frame to countaract changes in
guide rail pressure resulting from canting of the cab,
the likelihocod of prolonged contact between the guide
roller pivot stops and the cab frame is eliminated there-
by insuring continued spring damping of the guide roll-
ers. The system is compact and adjustable thereby allow-
ing older cab assemblies to be retrofitted with the guide
roller assembly of this invention.

Turning now to Fig. 9, a system-level diagram is
presented to show a control scheme for a pair of opposad
guide roller clusters 12 such as are shown in FIGS. 1 and
2. The dlaqram includes pOSltlon feedback for the screw
actuators 52. It should be understood that the systam ot
Fig. 9 1is also applicable to independently con;;olled
'oppoéed front-to-back guide rollers 20, 22 and for those
mechanically linked as shown in FIG. 7. The elevator car
mass 604 is shown in Fig. 9 being acted on by 2 net farce

- 1l4 -



tact between the tinks and their associated pi vot : stops—da#ng@pe.l;auan\

of the el evator. When the el evator-cab is upevenly: | d vm t h pas-
sengers sufficiently to cause an uneven thrusting of the RePlaced
against certain of the guide rollers, the 1links carryin Eﬁﬂl

| oaded guide rollers will ~pivoted toward their respective

If the  links conme within a predeterm ned di stance of their pi vot st ops,
the sensors will detect, a predicted close proxim - condi tion, d wil
cause the adlghadr On oLiRR S0fctramy écFWPFnﬁQgtHFbG h’-FhE?EPPﬁd‘ g

fromtheir po/od ds.keﬁﬁbmg_TmoS.—d@vmat 19hb! stbr waid tdiephttatity gdi de
ol or s bacle S Stebg HLIP L1080 LR 0 CBLEM 1 t-%ﬁap;é;@r‘sncab
Wien the callls folrensummaeionp imdtiewsumnerhesdmbi st vilye Hetarhiag |ittle
or no force on line 610 may represent a plurality of disturbing
forces, all represented on the one line 610. These dis-
turbing forces may include direct car forces, rail-in-
duced forces as previously described. The forces repre-
sented on lines 612-620 represent forces which counteract
the disturbing forces represented on line 610. In any
e#:ent, the net force on line 606 causes the elevator mass
604 to cant as manifested by an acceleration as shown on’
a line 624. The elevator system integrates the accelera-
tion as indicated by an integraﬁor 626 which is manifest-
ed by the car moving at a certain velocity as indicated
by a line 628 which is in turn integrated by the elevator
system as indicated by én integrator 630 into a  position
change for the elevator car mass as indicated by a line
632. '

The two opposed ball screw actuators 52 at the cab
floor as shown 1in FIG. 2 are opetated as follows to
partially correct the resultant canting of the elevator.
The pair of elevator hoistway walls have a corresponding
pair of rails attached thereto. Upon the surface of each
rail a primary suspension, such as a roller 18 rolls on a
surface 6f the corresponding rail at a distance respec-
tively labeled XRAIL2 and XRAILL. A spring constant X2,
shown in FIG. 9 as a block 671a, acts between one cornar
roller 18 and actuator 52 while spring constant X1, shown
in FIG. 9 as a block 671b, acts between the diagonally
opposite corner roller 18 and actuator 52. The position
of the actuator 52 with respect to the car 604 is indi-
cated by a distance X2 while the distance between the car

- 15 -



|Ike|lh00d that t he I|nks mnll be thrust into prolpnged ~eeﬂtact‘xmiiLjiEﬂJ;

stops, and Vi brations frontthe rails can therefore be re j| da ed by
the guide roller link “springs. The assenbly of this | I“M@ml
used to correct side-to-side, or front-to-back uneven pass

distribution and |loading in the el evator cab. The i nventl

el evator cab guidance systemof - the character described whlch corrects

cab position Ol 0 conpensate for uneven passenger Ioadln
in tﬁe .cab. Sbﬁ EQ& AL éﬁﬂ%@é POQE%IOH 671 is lndicaé;d byga dis-- 9

tance POS with positive to the right and negative to the
left of center. The distance between the elevator car
604 and the surface of a rail is indicated by a distance
GAP2, and thus the distance between one actuator 52 and
the surface of the rail is GAP2 - X2. GAP20 reprasents
the distance between one hoistway wall and the car 604
when the car is centered. Similar quantities are shown
on the other side of the car. : |

A position sensor similar to the sensor 126 of FIG.
4 is shown as a block 6§76 for measuring the distance GAPl
in FIG. 9. similarly, a position sensor 6§78 measures the
GAP2 of the opposite side of the cab. 'It will be real-
ized that the measured gaps are related to the quantltles
shown in FIG. 9 by the following equations:

GAPL = -POS - XRAIL1l + GAPl0; and

GAP2 = POS ~ XRAIL 2 + GAP20;
wherein GAP10 and GAP20 rapresent the distances between
the car and the hoistway walls when the car is centered
or uncanted. These gaps (io and 20) are presentad as
signals fed into summers 684, 686 in producing the phys-.
ical gaps indicated as GAPL and GAP2 in lines 6338, 690.
These are useful for understanding the system.

OQutput signals from position sensors 676, 678 are
provided on respective signal lines 692, 694 to a summer
696 which takes the difference between the magnitudes of
the two signals and provides a difference (centering

~ control) signal on a line 698 to a lag filter 700. The
lag filter 700 provides a filtered centering ' control
signal on a line 702 to a junction 704 which provides the
filtered difference signal to each of a pair of precision
rectifiers 706, 708. The rectifiers 706 and 708 together
with the junction 704 comprise a’ steering control 709 for .

- 16 -



The invention al so prOV|des an el evator cab gui dance system of the
character described utilizing guide rollers and mhlchhmsmﬁuhesaﬁmﬁihﬁmous

vi brati on danping of all of the guide I"“I "Il "H

steering the filtered centering signal on the line 702 teo
-_one or the other of the rectlflers 706 or 708 at a time,
i.e., not both at the same time. & pair of geared motor
controls 710, 712 is shown, one of which will respond to
the steered centering command signal by moving at a rela-
tively slow velocity as indicated on a line 713 or 714 as
integrated by the system by integration blocks 716 or 718
to an actuator position (XI or X2) on a line 720 or 722
for actuating a spring rate 671d or 67ic to provide the
realignment force indicated by line 616 or 614. It
should be realized that in this control system diagram,
the spring rates 671b and 671d are associated with the
same spring which is actuated by actuator 710. Similar-
ly, spring rates 67la and 671c are associated with the
same spring, in this case actuated by actuator 712. A
pair of position feedback blocks 724, 726 are responsive
to the actuator positions indicated by lines 720, 722 and
include position sensors for providing feedback position
signals on lines 728, 730 indicative of the position of
the actuator with'respect to the car. These position
signals may be subjected to signal conditioning which may
comprise providing a low gain feedback path. A pair of
summers 732, 734 are responsive to the feedback signals
on the lines 728, 730 and the centering command signal on
line 702 as steered by the steering control for providing
difference signals on lines 736, 738 indicative of the
difference therebetween. It should be understood that
one signal of a pair of output signals on lines 740, 742
from the precision rectifiers 706, 708 will comprise the
steered centering command signai on line 702 and the
other will be zero. By zero we mean a command having a
mhgnitude equal to that raquired to cause ﬁne actuator to
return to its zero pesition which will be that position

- 17 -



rollers 'i,n t he 'gui dance system -~ These. and ot her objects and .
advantages*of this in- vention wll becone nore r.eddis| Wmeprﬁdeom t he

fol - I‘oWi ng detailed description of a preferred reof when
taken in conjunction with the acconpanyi ng draw ngs, | rief
W

Description of the Drawings - FIG 1 is a perspective Vie n _
el evator cab assenbly with which the guidance system-of this invention my
be used;. is-a schematic representation of how an_ele- vator

cab will _becﬁﬁghgﬁééeﬁ%rmm'w Jrfasth e siesired preload on the
: primary suspension. s
It will be understood that where all of the roller -
sets on the cab frame are provided with the ball screw
adjustors, then there will be two control systems of the
type shown in FIG. 9, one system for the top roller set
and anocther identical system for the bott'c'm foller set.

- It is readily agparent that the adjustment assembiy of
this invention will provide a smoother quieter elavator
ride, and will allow the use of softer springs in the
roller guide assembly. The system can be modified to
operate in an intermittent manner, or in a constant man-
ner, depending on the requirements of the installation.
Specialized roller sets can be constructed and ratro-
fitted onto existing elevator cabs.

Since many changes and variations of the disclosed
embodiment of this invention may be made without depart-
ing from the inventive concept, it is not intended to °

limit the invention otherwise than as raquired by the
appended claims. |

What is claimed is:

- 18 -



ger | oading; FIG 3is a perngELLyg—ngmlof -a guide ol ler clus-
which is adapted for use im—this invention; ' FIG. 4 |s a side

el evational view of the gUIQE g@hhhsBaﬁRQMusder of ‘FI

Ja_iijimmmng_deLaLLs
of the side-to-side roller ani sm FIG 5 is a plan
view of the flat spiral sprin m asi ng and aﬁmm I‘Hnmlmllum
and back.rollers in the clus

t he
S

front-to-
connect ed;

back roller adjustnent crank to mhlch the sprlng "of °FI &

FIG 7 is a front elevational view of the front and

back guide rollers of the cluster;

Claims

1. An elevator gquidance system for guiding a cab

assembly along a guide rail, said system comprising:
a) guide roller means mounted upon said cab
assembly to move along said rail and being

mounted for a given range of reciprocal motion

relative to said. cab and against said guide

rail, said roller means moving in said range. of

motion as said roller means moves along said
- rail;

b)  ride quality means attached to said gquide
;oller means for attenuating vibration between
said cab assembly and said rail as said gquide
roller means moves in said range of motion to
improve ride quality of said cab assembly; and

c) adjusting means for automatically adjusting
said ride quality means in response to the
position of said quide roller means in said
range of motion thereby maintaining the
effectiveness of said ride quality means.

2. The elevator quidance system of claim 1 wherein said
adjusting means intermittently adjusts said ride quality

- means in response to said position of said guide roller

means.
or 2

3. The elevator guidance system of claim 1/ wherein sald

ride quality means comprises a spring which biases said

guide roller means against said rail, and said adjusting

means comprises a telescoping actuator sandwiched between

said quide roller means and said cab as%embly, said

- 19 -
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FIG 8 is a schematic view of a control system for: |—n1'—t—i-at~'r'—n'g“the—f—erl—1—er

adjustnents contenpl ated by this invention;, and .:. tic
view of a control system for coordinating operat i on o'fl H Iﬂclillﬁ'lm ﬁri

adj ustment mecha- nisns on the cab frane.

actuator being operable to alter the spring constant of
said spring in response to reciprocal movement of said
rol;er means relative to said cab a'ssembly. |

4. The elevator guidance system of claim 3 wherein said
adjusting means further includes electronic sensing means
operably connected to said actuator, said sensing means
being operable to sense the position of said roller means
within said range of motion and selectively activate said
telescoping actuator to alter said spring constant when

said roller means approaches one end of said range of
- motien.

. of claims 1 to 6 .
5. The elevator guidance system of any one./vherein said
guide roller means comprises clusters of three guide
rollers mounted at corners of said cab assembly, each

cluster including :a side-to-side roller and two opposed
front-to-back rollers.

6. The elevator guidance system of claim 5 wherein said
ride quality means includes a spiral spring operably
connectad to one of said front- to-bac‘c rollers to bias
sa:.d toward said rail.

- 5 or
. The elevator guidance system of claim/6 comprising a

tie rod operably connecting said &two front-to-back
rollers together. '

8. The elevator guidance system of claim 7 further
comprising spring means mounted on said tie rod for
biasing both of said front-to-back rollers - toward
opposite sides of said rail.

Sheet Has Been lTlaced
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Best Mbde For Carrylng Qut The Inventlon Referrlng to FIG
Jl ‘EE Iy

shown an el evator cab assenbly denoted generally by thi‘“‘“ﬁm
whi ch the gui dance system of this invention can be use

2 includes a passenger cab 4 nounted in a frame 6. The ftare 6 |ncludes an
upper crosshead 8 and a | ower safety plank 10. Quide roller clusters

are nounted on the frane 4 at each corner thereof. The up %ﬁg %etrohler
clusters 12 are covered hy a protection plate 14 mhl %E

debris from i i ngiThP ofl&Y2%RE | gridapge, $Yshem 12? es a S o
t hrough whi ch ddurrindirgi tlecafy | dpiladenenns) operablyl Iconnaq:@adom%r%ax%

ToEPSsirs, O L SbRRY edd “LluBEVRFToLSRUARG! e Vodprisy s

constant of said spiral spring.

of claims 6 to 9
10. The elevator gquidance system of any one / further

comprising a tie rod operably connecting said two front-
to-back rollers whereby both of said front-to-back
rollers are influenced by said spiral spring.

| | claims 6 to 10
11. The elevator guidance system of gny-one.df/further
comprising a spring mounted on said tie rod and operable
to bias both of said front-to-back rollers against
opposite faces of said rail. |

12. An elevator cab assembly guidance system for guiding
movement of a cab assembly over elevator guide rails in a
hoistway, said guidance system comprising:

a) a guide assembly mounted on said cabd assembly

i for reciprocal movement against an associated
one of the guide rails, said guide assambly
comprising a guide. mounted thereon for movement'
over the guide rail;

b)) stop means operable to limit the extent of
movement of said guide in a direction away from.
the guide rail; and '

c) automatic adjustment means connected to said
guide assembly and operable to prevent extended.
contact between said guide assembly and said
stop means during operation of the elevator.

‘13. The guidance system of claim 12 wherein said guide
assembly comprises a plurality of guide rollaers mounted

- 21 = epeced
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"side-to-side" ]
i ndicates the direction of the arrow B, as shown |h FIG .1.
to FIG 2, there is illustrated in sche- matic fashion the -

an el evator cab assem bly 2 will becone skewed in the hoist

pas- senger (or other) loading. The cab assenbly 2 is sus-

rails 26 by the guide roller clusters-12. Wen the cab assenbly

i \tli@b IIIl

pended in the
hoi stway on cables 3, and is guided upward- |y and downwardly over gui de

21is

enpty, or is carr§PRYeES, QFfatthee|SaAk\assephliyst rvifth ceachaof isaid egeide cal
axis Of symetrgllers |beimdon@unted Yon |tebPéctiPe pivot arms; and

. comprising spring means operable to bias said pivot arms.
thereby urging said guide rollers against the guide rail.

14. The guidance system of claim 13 wherein said stop
means are mounted on said pivot arms for limiting the

range of pivotal movement of said pivot arms.

13 or

15. The guidance system of claim ; 14 wherein said
automatic adjustment wmeans comprises electrically powered
driver means connected to said spring means and operable
to change the spring constant of said spring means in
response to increases in rail forces exerted on said

guide rollers by said rails.

16. The guidance .system of claim 15 wherein saigd
automatic adjustment means includes means
connected to said driver means for detecting said

increases in rail forces, and operable

to

operably

initiate

corrective action by said driver means in predetermined

. situations.

17. An elevator cab assembly gquidance system for at
least partially correcting canting of the cab assembly in
a hoistway resulting from uneven loadlnq of the cab, said

guldance system compr:.s* ngs:

a) a2 pair of guide roller assemblies mounted at

opposed corners of a lowermost component of the

cab assembly, said guide roller

assemblies

being operable to contact opposed guide rails

in the hoistway, each of said guide toller

assemblies including gquide rollers mounted for

i

i \



8 1is unevenly |oaded, as denoted by the arrow L, the assem bly 2 will .
cant or tilt so that the vertical axis of symetry mill. sKew

position Y' shown in phantom When this happens, the dianetrical

guide roll- ers 12 at the upper right and | ower |eft cor \Z““Hm“ﬁ“f
assenbly 2 wll encounter greater thrust forces fron1th

denoted by the arrows F. The gui dance as- senbly of thIS |nvent|on S

capabl e of automatically realigning the cab assenbly 2 when such a
condi ti on ex- reciprocal movement within a predetermlned

range, against said gulde rails;

b)  spring means operable to bias each of said.
guide roller assemblzes_tcward said gquide rails-
to cushion said cab assembly against vibration;

C). contact stop means operable to limit the extent
of movement of each of said roller means toward
said cab assembly;

d). drlver means connected to each of sald spring
means and selectively operable to increases in
the spring rate of said spring means in
response to increases in rail pressure exerted
on  either of said pair of guide roller
assemblies; and

e) detector means operably connected to said
driver means to actuate the latter when said
increases in rail pressurs are detactad,
whereby one of said guide roller assemblies
will be spatialiy adjusted to at least
partially correct canting of the cab assembly
resulting from uneven cab loading.

18. The guidance systam of claim 17 further comprising
guide roller assembly’ coordination means operably
interconnecting said pair of quide roller assemblies for
ensuring corrective actuation of only the one of said
driver means which 'is associated with the guide roller
assembly experiencing said increases in guide rail
pressure.

This Sheet Has Been Repl

U
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ists to swing the vertical axis of symmetry Y back toward its natural-’

position. The adjustnent will be made for both side-to-side and ) :
front-to-back tilting of "the assem bly 2. Referring to FIGS. 3 and 4,
details of one of the guide roller clusters 12 are shown. It wll be

appreci- ated that the cluster 12 is a relatively conventional assenbly
whi ch has been nodified to operate in accordance with this invention. The
cluster 12 includes a side-to- side guide roller 18 and front-to-back guide
rollers 20 and 22. The roller cluster 12 is nounted on a base plate 24
which is fixed to the frame crosshead Bbstmaetguide rail 26 is a a

conventional generally T-s/EBEATOR (CABIIQUIDANOE) AsSEMBLY anges 28 for

pecur et L0 4 1e o St JET 2,0, IR DL a0E T2 MIAE L) et 3 0 e
guidance system which provides a substantially vibration-
free ride despite uneven passenger loading. The guidance
system includes side~to-side and front-to-back rail guide
rollers which are adjustably mounted on the cab frame.
The rail guide rollers are piveotally mounted on links
which are spring-biased toward the guide rail blades.
Stops are provided on the links to limit the extent of
permissible pivotal movement of the rollers away from the
guide rail blades. Actuators are connected to the link
springs to selectively increase the spring pressure act-
ing on the links when the pivot stops are engaged as a
result of uneven passanger loading in the cab. The actu-
ators ensure that the roller links do not ride against
the stops, thereby ensuring a continuocus spring biased
engagement between the gquide rollers and the guide rail
blades, and a substantially vibration-free ride.

- 24 -



i nner f.ace 34 which is. engaged by the.side-to-side:roller-18, and side -

faces 36 which are engaged by the front-to- back rbllers-20-and 22. The

guide rail blade 32 extends through a slot 38 in the roller cluster -base

plate 24 so that the rollers 18, 20 and 22 can engage the bl ade 32.

As shown nost clearly in FIG 4, the sideyto-side roller 18 is journaled
on a li.nk 40 which is pivotally nounted-on a pedestal 42 via a pivot pin
44. The pedes- _ . : ' S




9 tal 42 is secured to the base plate 24. The:link 4@ i:ncludes a ecup 46
whi ch receives one end of a coil spring 48. Thé -other end of the spring
48 i's engaged by a spring guide 50 which is connected to the end of a tele-
scoping ball screw adjustnent device 52 4y a bolt 51 so as to connect the
adj uster 52 to the link 40 through the ring 48. The adjuster 52 can be
extended or retracted to vary the force exerted on the |link 40, and thus on
the roller 18, by the spring 48. The ball screw device 52 is nounted on a
clevis 54 bolted to a platform56 which in turn is secured to the base

pl ate 24 by bracket 58. The ball screw device 52 is powered by an electric
motor 62. A ball screw actuator suitable for use in connection with
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this invention can be obtained from Nbtién System§ Corpo-+ ration of .
Shrewsbury, New Jersey. The actuator- notor 62 camr:-be an AC or a DC notor,

both of which are available from Mtion Systens Corporation. The -
Motion Systens Model 85151/85152 actuakor has been found to be particu-
larly suitable for use in this inventio#d. The guide roller 18 is

ljournal ed on an axle 64 which is nmounted in a receptor 66 in the upper end
of the link 40. A pivot stop 68 is nmounted 6n a threaded rod 70 which
extends through a passage 72 in the upper end of the pedestal 42. The rod
70 is screwed into a bore 74 in the link 40. The stop 68 is operable by
selective en- gagenent with the pedestal 42 to limt the extent of
noverrent of the link 40 in the counter-clockw se direc- tion about thé pin
44, and therefore limt the extent of - novement of the roller 18 in a
direction away fromthe 20 '




rail 26, whi ch direction is indicated by: t he arrO\Ey D. - TEie"_pedes't"aI_; 47 is
formed with a well 76 containing a nagnetic butten 78 which contains a’
rare earth conpound. Sanmarium cobalt is a rare earth conpound preferred

4 10
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use ig the_magnetic button 78. A steel: tube..80,% whi ch icont ai ns-a; Haf |

ef fect! detector proximate its end 82, is nount'ed’i-n a passage 84 which
extends through the link 40. The magnetic button 78 and the Hall effect
detector forma proxinity sensor which i operably connected to control
power to the electri.c notor 62. The proximty sensor detects the spacing
‘between the magnetic button 78 and the steel tube 80, which distance '
‘mrrors the dis- tance between the pivot stop 68 and the pedestal 42 ther-
eby maintaining a proper car-rail ~gap. Thus as the tube 80 and its Hal
effect detector nove away fromthe magnet 78, the pivot stop 68 noves
toward the pedestal 42. The detector produces a signal when a predeterm ned
gap between the detector and the tic button 78 is sensed, which signal
activates the electric notor 62 wher by the-babk screw 52 jack is caused to
press agai nst : 2 :




the spring and thus nove the link 40 and:roller. 18-towdrdcthe rail. 26. - The
stop 68 is thus prevented fromestab--lishing prol dnged cbntact w t.h the
pedestal 42. This ensures that roller 18 will continue to be suspended by
the spring 48 and witl not be grounded to the base plate 24 by the stop 68
and pedestal 42. Side-to-side canting & the cab 4 by asymetri cal
passenger |loading is also corrected. The el ectric notors 62 can be
reversi bl e notors whereby adjustnments on each side of the cab can be
coordinated in both directions, both toward and away fromthe rails.
Referring nowto FIGS. 3, 5 and 6, the nounting of the front and back
rollers 20 and 22 on the base plate Wll be clarified. Each roller 20
and 22 is nmounted on a |ink 86 O a pivot pin 88 which carries a
crank - arm 90 on the end therg 0N\t he roller 20, 22.

/106
_FIG-5

S
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_FIG-7
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The axle 92 of the rollers 20 22 are nmounted in recesses 94 in
the 1irks 86. The- ptvot-pin 88 is-mounted n split bushffigs 96 which are
seated in grooves 98 formed in a base block 100 and a cover plate 102 which

are bolted together on the base plate 24. A flat spiral spring 104
- .
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(see FIG 5) has its outer end 106 connected to the crank arm 90, and |ts
i nner end 108 -connected to a rotatabl e ¢ollar which is rotated by a gear
train nounted in a gear box- 110, which@ear train is rotated in either
direction by a reversible electric notor 112. Sprral spring 1 S
the bias control spring for the roller 22, and|pr@id _hﬂ spri ng&é as
force which urges the roller 22 against the rai . {Tke spi rlal
rofi g&s th

LJpi Jot pin
offset cab tilt in the front-to-back directi causedq by front to

asymmetri cal passerf¥er | oadi ng of th&cab 4. Each jr@l | e 22 can
be i ndependently cag- trolled®y respgctive elldetric . Spl
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. Uvso47-0 Teos
by only ¢n

e T T dSg 10 in FIG 3; De- tails of an

Opﬂdgl el gﬁfggﬁe&a{%@—%gﬁr ':pggsdé;ol Ikers 20 and 22 are shown in Fl G 7. 1t

Wi e tatt § 86 have a:downvREU Yy exkREOE

clevis sfdhiiEy) t - msrds L °P6=‘Fer‘?ed “tHer ei The.lmmn@myﬁg E‘r}m%‘;%é%s G
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120 screwed onto threaded end parts of the rod 118.
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mounted on the rod 118 to bi as the Res¢mipdien and

count er - cl ockw se d| rec- tion about the pivot pint
It will

Elevator Cab Guidance Assembl_y

Technical Field

This invention relates to an elevator cab assembly
guidance system which automatically adjusts the attitude
of the cab to compensate for uneven passenger distribu-
tion within the cab. A smoother ride is thus provided
for the elevator passengers. The system of this inven-
tion is preferably used in connection with an active

vibration damping system disclosed in copending Applica-
tion Attorney's Docket No. 0T-1232.

L]

Backgfound Art

An elevator cab assembly will comprise a passenger
cab which is mounted in a frame. The cab assambly moves
. up and down in the elevator hoistway along guide rails
!’ which are mounted on opposite walls of the hoistway.
! Guidance systems, such as rollers, guides, or the like
7 " are mounted on the cab frame and engage the guide rails
to stabilize the cab assembly as it moves up and down in
the hoistway. The guide rails are typically T-shaped and
include a blade part which extends toward the cab frame
and is engaged by the cab assembly guidance systems.
When guide rollers are used as the guidance system, each
guidance assembly will include three cooperating rollers
arranged in a cluster wherein: an- opposed pair of the
rollers engages opposite sides of the guide rail blade to
provz.de front and back stability; and a third roller
engages the end face of the blade to provide sule—to—sxde
stability. There is a roller cluster mounted at each
corner of the cab frame. The two upper corner roller

-—
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12 be under st ood that the opposite roller 20 has anirﬂ
col I'ar assenbly connected to the other end of. the rod

the link 86 in clockw se direction causeg by the electr

|
spring in the clockw se direction. It will be appr eci E m ee%

also result in novenent of the opposite nk in a count

direction due to the connect-.ing rod 118.

122 wil |

al | ow

clusters are mounted on base plates which project beyond
the sides of the frame, and which have slots formed

therein to receive the guide rail blades. A coverplate
is also mounted over these two clusters to protect the
rollers from hoistway debris. The cover plates have
slots for receiving the quide rail blades. The rollers
are each mounted on lever arms on their respective base
plates which are spring biased so as to press the rollers
resiliently against the gquide rail blades. U.S. Patents
Nos. 3,087,583 to W.H. Bruns and 3,099,334 to B.W. Tuck-
er, Jr. disclose typical prior art elevator cab assembly
guidance systems of the roller cluster type described
above. As disclosed in U.S. Patent No. 3,099,334, there
are adjustable stops provided on the roller pivet arms or
bell cranks which limit the extent to which the rollers
can pivot away from the guide rail blades so as to pre-
vent the latter from touching the slots in the base
plate, and also in the cover plate for the upper roller
clusters. These prior art roller guide systems provide
an acceptable quality ride so long as the cab is rela-
tively evenly loaded with passengers, i.e., so long as
the cumulative weight of the passengers is evenly dis-
tributed in the cab. So long as thera is even passenger
loading, the roller lever arms will not be pivoted to the
extent necessary to ride on the stops for any length of
time. In the event, however, that the cab becomes un-
evenly loaded, as is often the case, the cab assembly's
center of gravity will shift, and the cab assembly will
tend to tilt or cant to one side, or backward or forward
in the hoistway. The reason this occurs is because the
cab is suspended in the hoistway on cables which are
generally disposed close to an imaginary vertical Line
which passes through the center of gravity of the cab
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both Ii‘nks to pivot in opposite directions if necessary y due {0

di scontinuities on the rail blade 32. -~ A flexible and: softis Shée@ﬂastﬂ%hs}{e ldc
results even with the two roller

Ilnks tied together by a
As shown in FIG 7, a stop and proximty sensor assenbly uum
previously described is mounted on the |ink . A block

t he base plate 24 bel ow an arm 126 forned ongfhe link 86. A cup 128 |s ______
fixed to the block 124 and contains a magnetic button 130 forne

samari um ca(dsdntbly Miemeemptipecf3passengensed When hessgy 26 %‘“ﬁ’ he 11 nk
arm 126, i &&Qﬁe&ﬂf £8444a, | Be? 5Bkl £AELGE! rdetea! anposed onl dher end So
as to conﬁ1ete oXImty_sensor which nDnlt rs 05|t| et he 1ink
86. A pi \Eﬂl@or}:"ﬂé@ﬁ% Wﬁrﬁﬁt BN heneeghat of 4 %?Fet%b%k Shm 1‘2 opposi t e
the bl ock AQth spsawila | bai lsudiRcbedento Ohbrezaibily Hiigit aforoesndéit of the
Tk 80 the quide rails. These high forces can cause the roller

pivet links to pivot against the spring bias to such an

extent that the links will be grounded on the pivot stops

for an extended period of time, i.e. so long as the load

in the cab remains unevenly distributed. When this hap-

pens, vibrations from the guide rails and other sources

are transmitted to the cab and passengers, and are not

damped out by the link springs on the qrounded' guide

roller links. The result is a lower quality bumpy ride

in the elevator. The softer the springs, the better the :

ride, but more fly time is spent riding against the stop-

pers; hence, there is a tradeoff.

Japanese Kokai Publication WNo. 3-2318S, published

January 31, 1991, discloses a system for stabilizing an

elevator cab as it is moving along guide rails in a

holstway, which guide rails possess 2 varying compliancy.

The system includes transverse beams above and below the

cab assembly which are adjustably movable relative to the

cab assembly. Rail guides are mounted on the ends of the

transverse beams by means of vibration-prootf rubber pads.

The beams are also connected tc the cab assembly by vi-

bration-proof rubber pads. A contoured qulde piece is

fixed to the hoistway wall which mimics the’ compllancv

values of the rails, and contact sensors ;re mounted on

the beams to slide over the gquide piece. Motion of the

contact sensqrs is monitored by a control which operates

actuators operable to laterally shift the beams in re-

sponse to movement of the contact sensors. The rail

guide will thus be moved laterally relative to the cab
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and roller 22 away fromthe rail blade 32. The d| st ance between th&" pl vot "‘"‘“-
stop 136 .and bl ock 124 is proportional to the distance between the Halt

effect detector and the nmagnetic button 130., The Hall effect détectof: is” =~ "

opera- bl aI to activaie the43| ectricc_notor 112 whenever the
stop 136 g%érrggﬁ?ml%h%r?sa{ggreg Dld‘l"%‘l‘%%’c%"‘”oﬁ??hﬁ"bl ok PEEPLefh et UMon t he

notor 112 ¥l ol2BP3rese nke86hing thacephsaltispriag: 18@4ato iviehd he stop
136 anay fhaamt Hes bhatkqlady thlh'l%f@vt%m Ih ¥ | eRUSH e hana rail

guides in response to variations in compliancy of the

left-hand rail, then the right-hand rail guides must

necessarily move in the same direction as the left-hand

rail guides. The objective of moving the rail guides
toward a rail as rail compliancy increases, and away from
the rail as rail compliancy decreases is thus only at-
tainable on one of the rails, and the opposite rail guide
movement occurs at the other opposite side rail. The use
of the guide piece is also cumbersome, and its ability to
mirror rail compliancy is problematic, at best.

Disclosure of the Invention -

This invention relates to guidance systems for an
elievator as indicated in claims 1, 12 and 17. By such systems
the elevator cab is automatically adjustable in response to
conditions, such as uneven passenger loading, which impose
intensified guide rail thrust forces on one Or morse of the
guide rollers. Hence softer springs can be used and better
ride quality can be achieved. _

The guidance systems of this invention preferably comprise
one or more of the following specific features:

The guide rollers are mounted on pivotable links which are
spring biased so as to urge the rollers against the guide rail

blade with a predetermined thrust force. Pivot stops are
associated with the links so as to limit the extent of
possible pivotal movement of the links, and therefore
also the guide rollers in a direction away from the guide
rails. Position sensors are also associated with the
links so that the pivotal position of each link relative
to its respective pivot stop can be ascertained. Auto-~
matic link position adjusters are operably connected to
the position sensors so that the pivotal posit:.cm of each
link can be automatic : sep the links away
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13 roller 22 against the rail blade.32 and will,
. rod’, 118, .pul'l the roller

"FIG 7.

adj ust er.
needed to

The concurrent shifting of the rollers 20 and 22 will

This technique is applicable when only a single actuator

PELH Ol NS vt 8ELRS %%abbenas%mdrs sénubri matedtsy.
two act uat OI‘ S nmust act

I n concert
an undesirably small spa.c:.nq between the link and its

associated pivot stop thereby. maintaining the gap between

the frame and the rail. This will limit prolonged con-
tact between the links and their associated pivot stops
during'operation of the elevator.

When the elevator cab is unevenly loaded with pas-
sengers sufficiently to cause an uneven thrusting of the
guide rails against certain of the guide rollers, the
links carrying those higher locaded guide rollers will be
pivoted toward their respective pivot stops. If the
links come within a predetermined distance of their pivet
stops, the sensors will detect a predicted close proximi~
ty condition, and will cause the adjusters to move the
affected links through the spring away from their pivot
stops. This movement will thrust the affacted guide
rollers back against the guide rails so that the orienta-
tion of the cab in the hoistway will be returned toward
its natural unlcaded position. When the cab is then
moved up and down in the hoistway, there is little or no
likelihood that the links will be thrust into prolonged
contact with their stops, and vibrations from the rails
can therefore be readily damped by the guide roller link
springs. The assembly of this invention can be usad to
correct side-to-side, or front-to-back uneven. passanger
distribution and loading in the elevator cab.

It is therefore an object of this invention ta pro-
vide an elevator cab guidance system which results in
consistently smoother cab ride qualities. '

It is a further object of this invention to provide
an elevator cab guidance system of the character de-
scribed which corrects cab position in the hoistwag_to

compensate for uneven passenger loading in the cab.

S

Sl onorapens,

I ng. Referring to
loop for a single roller

as Been Replaced
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through the connecting
20 in the direction |nd|cated by the arrow E,

tend to
rectify any cant or tilting of the elevator cab 4 in the front- to-back

direction caused by asymmetrical passenger | oad-
FIG 8, there is shown a schematic controf
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provi de centering, then the systemshown in FIG, 9. is needed. Tl be
understood that each adjustable roller mAII,anIude aThsmkths ontro

| oop. A reference signal 150 sends a reference gap S|gnal cep 0&62
to a voltage conparator 154 which has a signal out put I|n m
u

through a signal amplifier 156 to the linear_or rotary act
the actuator 158 has 4 physical connection 159 to t he

previ ously descri bed,

cab 4, which as preV|ousI described has a -physi,.cal nnec ion to
the gap sensor I60iswhRh beienal t ebiRslneef c WS oA RYST $fect
det ect or

%Wld@daﬂbelévaib% c‘i@%ﬁdala@@ sYiditlen of Bhgnaharant:eri ne 162
to the conparalor

pr opor t i oftfSC q\eugé%ézﬁﬁg Héusalﬁgr‘]ft%:% ﬁpaggf\%il ot Ai%’f"?g ?Hversel Y

ect

detect or aﬁd'uidlis nagbeatiohudeaping of adlmodk I‘ulraeagu;g:&ep delbersrin The
conpar at or_,com
the guidance system.

These and other objects and advantages of this in-
vention will become more readily apparent from the fol-
lowing detailed description of a. preferred embodiment

thereof when taken in conjunction with the accompanying
drawings, in which:

Brief Description of the Drawings

FIG. 1 is a perspective view of an elevator cab
assembly with which the guidance system of this invention -
may be used;

FIG. 2 is a schematic representation of how an ele-
vator cab will become skewed or canted by uneven passen-
" ger loading: _ '

FIG. 3 is a perspective view of a guide roller clus-
ter which is adapted for use in this invention:

FIG. 4 is a side elevational view of the guide roll-
er cluster of FIG. 3 showing details of the side-to-side
roller adjustment mechanism; '

FIG. 5 is a plan view of the flat spiral spring used
for biasing and adjusting the front and back rollers in
the cluster; _

FIG. 6 1is an exploded view of the front-to-back
roller adjustment crank to which the spring of FIG. 4 is
connected;

FIG. 7 is a front elavational view of the front and
back guide rollers of the cluster;
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pares the signals on lines 12 and 162 to determ ne mhether‘the—eenegLﬂLrh“d“ﬁ
signal 162 approximates, -within a preset range, the ref erence gap. signa

152, thereby indi- cating that the actual sensor dgap is within the de5|red
range. VWen an undesirable variation between the signals

14 152 and 162 is noted, the conparator 154 signals the

7

FIG. 8 is a schematic view of a control system for

initiating the roller adjustments. contemplated by this
invention; and

' FIG. 9 is a schematic view of a control system for

cqordinating operafcion of the roller adjustment mecha-
nisms on the cab frame.

Best Mode For Carrying Out The Invention

Referring to FIG. 1, there is shown an elevator cab
assembly denoted generally by the numeral 2 with which
the guidance system of this invention can be used. The
cab assembly 2 includes a passenger cab 4 mounted in a
frame 6. The frame 6 includes an upper crosshead 8 and a
lower safety plank 10. Guide roller clusters 12 are -
mounted on the frame 4 at each corner therecf. The upper
guide roller clustars 12 are covered by a protection
plate 14 which prevents hoistway eebris from impinging on
the rollers. Each plate 14 includes a slot 16 through
which the cab guide rail blades project to allow the
rollers to engage the guide rail blades. It will be
understood that, as used in this disclosure, ;he phrase
“side-to-side" indicates the direction of the arrow A;
and “"front-to-back" indicates the direction of the arrow
B, as shown in FIG. 1. .

Referring to FIG. 2, there is illustrated in sche-
.matic fashion the manner in which an elevator cab assem-
bly 2 will become skewed in the hoistway by uneven pas-
senger (or other) loading. The cab assembly 2 is sus-
pended in the hoistway on cables 3, and is guided upward-
1y and downwardly over guide rails 26 by the guide roller
clusters 1.2. When the cab assembly 2 is empty, or is
carrying a relatively evenly distributed load, its verti-
cal axis of symmetry will lie along line ¥. If the cab
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actuator 158 to energi ze the latter and make the requi red—g&p—adi—usimnic—t-g_
bring-the gap back into the desired range. In this manner the spatial

position of the eleva- tlor cab is periodically adjusted whenéver . -
undesirabl e canting of the cab is sensed as a result of asymetrical

passenger | oadi ng. It will be readi@y appreci ated that the guidance
systemof this invention will provide an inproved quality ride for the

passengers imng hmaiaﬂayt Qroaiddl ,bia £ o 4 thattHdeaxprowd el ; other asaarnt ai n
proper arien on r. t ui de nd [ iStgps-
Thi s ensurestkfaj‘hEl at ﬁgl r%’%égda%p Eélg cﬁg?{él I @ assen%?af §rerrg| n
operative demmymlll skp¥s tendthe dpssitionuli oshoyn Ild‘adPHP§FPF‘but i on

the' gui der ol TisE EREE) nafBphY, 2%??%%%%&%@%5@;55@? SeagogohLan. of

ers 12 at the upper right and lower le corners of the
assembly 2 will encounter greater thrust forces from the
rails 26, as denoted by the arrows F. The guidance as-
sembly of this invention is capable of automatically
realigning the cab assembly 2 when such a condition ex-~
ists to swing the vertical axis of symmetry Y back toward
its natural position. The adjustment will be made for
both side~to-side and front-to-back tilting of the assenm-
bly 2.

Referring tao FIGS. 3 and 4, details of one of the

guide roller clusters 12 are shown. It will be appreci-

ated that the cluster 12 ié a relatively conventional
assembly which has been modified to operate in accordance
with this invention. The cluster 12 includes a side-to-
side guide roller 18 and front-to-back guide rocllers 20
and 22. The roller cluster 12 is mounted on a base plate
24 which is fixed to the frame crosshead 8. The guide
rail 26 is a conventional generally T-shaped structure
having basal flanges 28 for securement to the hoistway
walls 30, and a blade 32 which projects into the hoistway
toward the rollers 18, 20 and 22. The blade 32 has an
inner face 34 which is engaged by the side-to-side roller
18, and side faces 36 which are engaged by the front-to-

back rollers 20 and 22. The guide rail blade 32 extends

through a slot 38 in the roller cluster base plates 24 so
that the rollers 18, 20 and 22 can engage the blade 32.
As shown most clearly in FIG. 4, the side-to-side
.roller 18 is journaled on a link 40 which is pivotally
. mounted on a pedestal 42 via a pivot pin 44. The pedes-
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gui de rail pressure resulting fromcanting of the cab, the |Ike|IhOOd of
prolonged contact between the guide roller pivot -stops

elimnated there- by insuring continued spring danping of the gU| de roI I -
ers. The systemis conpact and adjustable thereby allow ing older cab
assenblies to be retrofitted with the gUIgF rol ler assenbly of this -

I nventi on. Turning now to Fig. 9, a“systemlevel diagramis
presented to showa control schenme for a pair of opposed guide roller

clusters 1Z#uch2asigr @ethRed | ¥o Fese. phsandprdte Bhae di &'gearm.urdcl ddes
position feedback for the scr ctuat Qrs S [t .sh

d
Phat the sydrefides 't 98 35 Shclorapaivesniae 5indBaenaantl JoconDr o

conftrol |l ed
opposed frogd:to-thek sthete ealll ass 2le Zbwiny f 48 tiﬂ)senqngsﬂarmbaﬁ-l y

Lg?ﬁgdagf e}hﬁﬁﬂf ?ngﬁ:}gp %gr -Clt;gxeic% VAL fleodBSS 04 L5aSBEME ikR1ELY. O
scoping ball screw adjustment device 52 by a bolt 51 so
as to connect the adjuster 52 to the link 40 through the
spring 48. The adjuster 52 can be extended or retracted
to vary the force exerted on the link 40, and thus on the
roller 18, by the spring 48. The ball screw device 52 is
mounted on a clevis 54 bolted to a platform 56 which in
turn is secured to the base plate 24 by bracket 58. The
ball screw device 52 is powered by an electric motor &2.
A ball screw actuator suitable for use in connection with
this invention can be obtained from Motion Systems Corpo- -
ration of Shrewsbury, New Jersey. The actuator motor &2
can be an AC or a DC motor, both of which are available
from Motion: Systems Corporation. The Motion Systenms
Model 85151/85152 actuator has been found to be particu-
larly suitable for use in this invention.

The guide roller 18 is journaled on an axle &4 which
is mounted in a receptor 65 in the upper end of the link
40. A pivot stop 68 is mounted on a threaded rad 70
which extends through a passage 72 in the upper end of
the pedestal 42. The rod 70 is screwed into a bore 74 in
the link 40. The stop 68 is operable by selective en-
gagement with the pedestal 42 to limit the extent of
movement of the link 40 in the counter-clockwise direc-
tion about the pin 44, and therefore limit the extent of
movement of the roller 18 in a direction away from the
rail 26, which direction is indicated by the arrow D.
The pedestal 42 is formed with a well 76 containing a
magnetic button 78 which contains a rare earth compound.

Samarium cobalt is a rare earth compound preferred for
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use in the magnetic button 58. A steel tube 80, which
contains a2 Hall effect detector proximate its end 82, is
mounted in a passage 84 which extends through the link
40. The magnetic button 78 and the Hall effect detector
form a proximity sensor which is operably connected to
control power to the electric motor 62. The proximity
sensor detects the spacing bétween the magnetic button 78
and the steel tube 80, which distance mirrors the dis-
tance between the pivot stop 68 and the pedestal 42 ther-
eby maintaining a proper car-rail gap. Thus as the tube
80 and its Hall effect detector move away from the magnet
78, the pivot stop 68 moves toward the pedestal 42. The
detector produces a signal when a predetermined gap
between the detector and the wmagnetic button 78 1is
sensed, which signal activates the electric motor 62
whereby the ball screw 52 jack is caused to press against
the spring and thus move the link 40 and roller 18 toward
the rail 26. The stop 68 is thus prevented from estab-
lishing prolonged contact with the pedestal 42. This
ensures that roller 18 will continue to be suspended by
the spring 48 and will not be grounded to the basa plate
24 by the stop €8 and pedestal 42. Side-to-side canting
of the cab 4 by asymmetrical passenger loading is also
corrected. The electric motors 62 can be reversible
motors whereby adjustments on each side of the cab can be
coordinated in both directions, both toward and away from
the rails.

Referring now to FIGS. 3, 5 and 6, the mounting of
the front and back rollers 20 and 22 on the base plate 24
will be clarified. Each roller 20 and 22 is mounted on a
link 86 connected to a pivot pin 88 which carries a crank
arm 90 on the end thereof remote fram the roller 20, 22.
The axle 92 of the rollers 20, 22 are mounted in recesses
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signal on I|ne 606 froma sumer 608 which is responsive tewfrTHTK'”TﬂTET—“’~’

force on a iine 610 and a plurality of forces represented onTﬁéﬁ%
614, 616, 618, and 620, all for sunmation in the sumer he

di sturbing force on line 610 may represent a plurality of dlsturblng
forces, all represented on the one |line 61 These dis- turbing forces nay
include direct car forces, rail-in- duced orces as previously descri bed.

The forces Prer £3ahg nes_612-620 represent forces whjch counteracf
the distur b:é%g or c:es ’S.Ifﬁsesde edtith RivRt (ain 88 |is ppunhachiinfRlik:

force on I|h§56069§ad§ESWhhehehm&nsuaﬁaaslﬁO ﬁuawayﬂggwfaaﬁeaeﬁhedaby an
Zgg:::;gEI?PS%%aS I n |cated xﬁfagzﬁn eheaggFg %%fqilgéﬁg; fé %d by -
the car novitRgeshex @ t¥he hasecplatas2indi @atﬁdt spiral spring 104
(seg FIG. 5) has its outer end 106 connected to the crank
arm 90, and its inner end 108 connected to a rotatable
collar which is rotated by a gear train mounted in a gear
box 110, which gear train is rotated in either diraction
by a reversible electric motor 112. The spiral spring
104 is the bias control spring for the roller 22, and
. provides the spring bias force which urges the roller 22
' against the rail blade 32. The spiral spring 104, when
rotated by the electric motor 112 also provides the re-
covery impetus to the roller 22 through crank arm 90 and
pivot pin 88 to offset cab tilt in the front-to-back

directions caused by front-to-back asymmetrical passenger
loading of the cab 4.

Each roller 20 and 22 can be independently con-
trolled by respective electric motors and spiral springs
if desired, or they can be interconnected and controlled

by only one motor/spring set, as shown in FIG. 3. De-
tails of an operable interconnection for the rollers 20
E and 22 are shown in FIG. 7. It will be noted in FIG. §
e that the links 86 have a downwardly extending clevis 87
with bolt holes 89 formed therein. The link clevis 87
extends downwardly through a gap 25 in the mounting plate
24. A collar 114 is connected ta the clevis 87 by a bolt
11s. A connecting rod 118 is telascoped through the
collar 114, and secured thereto by a pair of nuts 120
screwed onto threaded end parts of the rod 118. A coil
spring.122 is mounted on the rod 118 to bias the collar
114, and thus the link 86 in a counter-clockwise direc-
tion about the pivet pin 88, as seen in FIG. 7. It will
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by a line 628 which is in turn integrated by the ‘el evatM

I ndi‘cated by an integrator 630 into a position change for the €l evator car

mass as indicated by a line 632. The two opposed ball screw act'Uators
52 at the cab floor as shown in FIG 2 are operated as follows to

partially correct the resultant canting df2the elevator. The pair of
el evator hoi stway walls have a corresponding pair of rails attached

th t f b
thereto. = UpNehASrS¥ebactrle A ofiidicd 1T F9!SpedsaAniauch-as a

| S_on surface corresponding rail_at a 1c11I| st ance

respec- tlftﬁ;lylP-&iSel Rdxreq A m Rssephlyl conneghach ¢+ ofRe aRERRS, *™3hovn in
FIG 9 as agPpl enk &6k, llaaitén@eﬁw@éu €9 N ruﬁ@l jarth8 aidckwisator 52

the i agonatH5SCEiRBsi { R oPROL B I5EERs aRAda Rk qovgtentyof ERITCD

link 86 in clockm.se direction caused by the electric
motor 112 will also result in movement of the opposite
link in a counter-clockwise direction due to the connect-
ing rod 118. At the same time, the spring 122 will allow
both links to pivet in opposite directions if necessary
due to discontinuities on the rail blade 32. A flexible
and soft ride thus results even with the two roller links
tied together by a connecting rod.

As shown in FIG. 7, a stop and proximity sensor
assembly similar to that previocusly described is mounted
on the link 86. A block 124 is bolted to the base plate
24 below an arm 126 formed on the link 86. A cup 128 is
fixed to the block 124 and contains a magnetic button 130
formed from samarium cobalt. A steel tube 132 is mounted .
in a passage 134 in the link arm 126, the tube 132 carry-
ing a Hall effect detector in its lower end so as ta
completa'the proximity sensor which monitors the position

! of the link-86. A pivot stop 136 is mounted on the end
I of the link arm 126 opposite the block 124 so as to l.im_j.t
the extent of possible pivotal movement of the link 88
and roller 22 away from the rail blade 32. The distance
between the pivot stop 136 and blaock 124 is proportional
to the distance between the Hall effect detector and the
magnetic button 130. The Hall effect detactor is opera-
ble to emit a signal to activate the electric motor 112
whenever the stop 136 comes within a preset distance from
the block 124, whereupon the motor 112 will pivaot the
Iink 86 via the spiral spring 104 to move the stop 13§
away from the block 124. This movement will push the
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of the actuator 52 with respect to the car 604 is indi

'Il'%ﬁt eg RX a
di stance X2 while the di stance between the car - '

16 604 and the centered position 671 is indicated by ‘a di's- tance POS with

positive to the right and negative to the left of center. - The distance
bet ween the el evator car : 13 -

~ roller 22 against the rail blade 32 and will, through the
connecting rod 118, pull the roller 20 in the direction
indicated by the arrow E, in FIG. 7. The concurrent
shifting of the rollers 20 and 22 will tend to rectify
any cant or tilting of the elevator cab 4 in the front-
to-back direction caused by asymmetrical passenger load-
ing. _ _ :
Referring to FIG. 8, there is shown a schematic
control 1loop  for a single roller adjuster. This
technique is applicable when only a single actuator is
needed to perform the centering operation such as is
shown in FIG. 7. If two actuatoré must act in concert to
provide centering, then the system shown in FIG. 9 is
needed. "It will be understood that each adjustable
roller will ‘include a similar control loop. A reference
signal 150 sends a reference gap signal through line 152
to a voltage comparator 154 which has a signal output
line 155 passing through a signal amplifier 156 to the
linear or rotary actuators 158. As previously described_,
the actuator 158 has a physical connection 159 to the cab
4, which as previously described has a physical
connection to the gap sensor 160, which comprises the
magnetic button and Hall effect detector described above.
The sensor 160 emits a signal on 1line 162 to the
comparator 154, which signal is proportional, or
inversely proporticnal, as the case may be, to the gap
between the Hall effect detector and the magnetic button
which form a linear gap detector. The comparator com-
pares the signals on lines 152 and 162 to determine
whether the sensor signal 162 approximates, within a
preset range, the reference gap signal 152, thereby indi-
cating that the. actual sensor gap is within the desired
range. When an undesirable variation between the signals




604 and the surface of a rail is indicated by a distance GAP2, and thu e
di stance between one actuator 52 and the surf ace .of thelh taced? -

GAP20 represents the distance between one hoistway wall and the car. 604

when the car is centered. Simlar quantitl-iﬁs are shovvn on' t-he. ot her Si; de of
t he car. . A position sensor simlar to*the sensof 126 of FIG 4'is"

shown as a block 676 for neasuring the distance GAP1 in FIG 9. SI mlarly,

a p05|t|on nsor measur e P2 of the oppo & cab.
It will be* aI and, é‘cf % haf trh%tﬁé'as &d "ﬁ’ﬂ?ﬁ%ﬁ%"% ?‘5 dg%‘g&?ﬁe quantltles
shown in Faa:uatby: 58 foal lendmyd. zaq hiei datter and makeGAe requiged XRAl L1

+ GAP10; a

GAP20 reprgggnt ?:'_.ust'amez[%nces !g%v%eﬁﬁélhéa?ar an 2'9?1 eQﬂeEﬁén daiband

oi stway wal | s when
the car isrepsgeer edn this manner the spatial position of the eleva-

tor cab is periodically adjusted whenever undesirable
canting of the cab is sensed as . a result of asymmetrical
passenger loading.

It will be readily appreciated that the guidance
system of this invention will provide an improved quality
ride for the passengers in the elevator cab by ensuring
that the guide rollers maintain proper orientation rala-
tive to the guide rails and to the pivot stops. This
ensures that the spring dampers on each roller assembly
will remain operative despite asymmetric passenger dis-
tribution, or load distribution in the cab. By periodi-
cally and automatically adjusting the position of the
guide rollers on the cab frame to countaract changes in
guide rail pressure resulting from canting of the cab,
the likelihood of prolonged contact between the guide
roller pivot stops and the cab frame is eliminated there-
by insuring continued spring damping of the guide roll-
ers. The system is compact and adjustable thereby allow-
ing older cab assemblies to be retrofitted with the guide
roller assembly of this invention.

Turning now to Fig. 9, a system-level diagram is
presented to show a control scheme for a pair of opposad
guide roller clusters 12 such as are shown in FIGS. 1 and
2. The diagram includes position feedback for the screw
actuators 52. It should be understood that the system of
Fig. 9 is also applicable to independently controlled
opposed front-~to-back guide rollers 20, 22 and for those
mechanically linked as shown in FIG. 7. The elevator car
mass 604 is shown in Fig. 9 being acted on by a net force




e

or uncant ed. These gaps (10 and 20) are presented as Si

sumers 684, 686 in producing the phys- ical gaps™indicated as GAP1 and
GAP2 in lines 688, 690. These are useful for_understandi ng the system
Qutput signals fromposition sensors 676, 14§8 are provided on respective
signal lines 692, 694 to a summer 696 which takes the difference between
the magnitudes of the two signals and provides a difference

(centering sigRalobh diigedleo®) frdm N S98mé® 608 aghicht és F@Gponshwe | ag

junct i on 708°u TUBREITHIS. FRECST 97 of SRR | PoPeARd of RAFEERERCRECE 17 °

pair of preforces repreiskndesd 206,108 6Ihe 61t i61es s6¥8p -and FGY.

together wiih tRS] WGa¥lof04iA0WHd SCufimdtCdd'9 COMd 0luisRerkihg
force on line 610 may represent a plurality of disturbing
forcas, all represented on the one line 610. These dis-
turbing forces may include direct car forces, rail-in-
duced forces as previocusly described. The forces repre-
sented on lines 612-620 represent forces which counteract
the disturbing forces represented on line 610. . In any
event, the net force on line 606 causes the elevator mass
604 to cant as manifested by an acceleration as shown on
a line 624. The elevator system integrates the accelera-
tion as indicated by an integrator 626 which is manifest-
ed by the car moving at a certain velocity as indicated
by a line 628 which is in turn integrated by the elevator
system as indicated by an integrator 630 into a position
change for the elevator car mass as indicated by a line
632. '

The twa opposed ball screw actuators 52 at the cab
floor as shown in FIG. 2 are operated as follows <o
partially correct the resultant canting of the elevator.
The pair of elevator hoistway'walls have a corresponding
pair of rails attached thereto. Upon the surface of each
rail a primary suspension, such as a roller 18 rolls on a
surface of the corresponding rail at a distance respec-
tively labeled XRAIL2 and XRAILL. A spring constant X2,
shown in FIG. 9 as a block 67la, acts between one corner
roller 18 and actuator 52 while spring constant K1, shown
in FIG. 9 as a block 671b, acts between the diagonally
opposite corner roller 18 and actuator 52. The position
of the actuator S2 with respect to the car 604 is indi-
cated by a distance X2 while the distance between the car

{
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required to maintain at |least the desired preload:on the“primary ;
suspensi on. It wll be understood that wheré all of~the Tolfer Sets on

the cab frame are provided with the ball screw adjustors, then there will

be two control systens of the type shown in FIG 9, one systeﬁifbr“the'top
roll er set | 16 S ' -

604 and the centered position 671 is indicated by a dis-
tance POS with positive to the right and negative to the
left of center. The distance between the elevator car
604 and the surface of a rail is indicated by a distance
GAP2, and thus the distance between one actuator 52 and
the surface of the rail is GAP2 - X2. GAP20 represents
the distance betwesen one hoistway wall and the car 604
when the car is centered. Similar quantities are shown
on the othexr side of the car. . _
A position sansor similar to the sensor 126 of FIG.

4 is shown as a block 676 for measuring the distance GAPL
in FIG. 9. Similarly, a position sensor 678 measures the

GAP2 of the opposite side of the cab. It will be real-

ized that the measured gaps are related to the quantities

shown in FIG. 9 by the following equations:

GAP1 = -POS - XRAIL1l + GAP10; and
GAP2 = POS - XRAIL 2 + GAP20;
} wherein GAPL0 and GAP20 represent the distances between
b the car and the hoistway walls when the car is centered
or uncanted. These gaps (10 and 20) are presentad as
signals fed into summers 684, 686 in producing the phys-
ical gaps indicated as GAPL and GAP2 in lines 638, 690.
These are useful for understanding the system.
output signals from position sensors 676, 678 are

provided on respective signal lines 692, 694 to a summer
696 which takes the difference between the magnitudes of
the two signals and provides a difference (centering
control) signal on a line 698 to a lag filter 700. The
lag filter 700 provides a filtered centering control
signal on a line 702 to a junctién 704 which provides the
filtered difference signal to each of a pair of precision
rectifiers 706, 708. The rectifiers 706 and 708 together:
with the junction 704 comprise alstee;inq contr61_709 for .




and another identical systemfor the bottomroller set. '
apparent that the adjustment assenbly of this invention wll provide -
snoot her guieter elevator ride, and will allow the use of softer springs in
the roller guide assenbly. The system can be nodified to operate'in an:
intermttent manner, or in a constant nman- r, depending on the

requi renents of the installation. Sceciallzed roller sets can be

construct edse@dfingethe- £hithpea OBEREEXIAY | H9gRA B Ve Oth€abbne 702 to
one or the other of the rectifiers 706 or 708 at a time,
i.e., not both at the same time. A pair of geared motor
controls 710, 712 is shown, one of which_will respond to
the steered centering command signal by moving at a rela-
tively slow velocity as indicated on a line 713 or 714 as
integrated by the system by integration blocks 716 or 718
to an actuator position (X1 or X2) on a line 720 or 722
for actuating a spring rate 671d or 671c to provide the
realignment force indicated by 1line 616 or 61L4. It
should be realized that in this control system diagram,
the spring rates 671b and 671d are associated with the
same spring which is actuated by actuator 710. Similar-
ly, spring rates 6§7la and 67lc are associated with the
same spring, in this case actuated by actuator 712. A
pair of position feedback blocks 724, 726 are raspaonsive
to the actuator positions indicated by lines 720, 722 and
include position sensors for providing feedback position
signals on lines 728, 730 indicative of the position of
the actuator with respect to the car. These position
signals may be subjected to signal conditioning which may
comprise providing a low gain feedback path. A pair of
summers 732, 734 are responsive to the feedback signals
i on the lines 728, 730 and the centaring command signal on
| " " line 702 as steered by the steering control for providing
difference signals on lines 736, 738 indicative of the
difference therebetween. It should be understood that

one signal of a pair of output signals on lines 740, 742

from the precision rectifiers 706, 708 will comprise the

steered centering command signal on line 702 and the

other will be zero. By zero we mean a command having a

: m.afi'l'\.i.-tude equal to that raquired to cause the actuator to

return to its zero position which will be that position
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19 CLAI VB ' 1. An

el evat or gui dance system for qgui di ng a cab assendl y al onghlaSlﬁetHasBeenReplaced

guide rail, said system conprising: a) gui -ﬂﬁ S
(12; 18, 20, 22) nounted upon said cab to

nove along said rail (26) and bei ng nounted
range of reciprocal notion rel atlve to 3@ d cab (2)

29 movi ng Taduk§r oy suail Ak ead 5 Ferthey 1§rf§§adlgn the
18, 20, 22)pwimaryabuspessiidnrail (26); spring neans
(48; 104) engagi by Q1921 Ko IUhAErELLLE" tHRR"Yhere all Of the roller
©  sets on the cab frame are provided with the ball screw
adjustors, then there will be two control systems of the
type ‘shown in FIG. 9, one system for the top roller set
and another identical system for the bottom roller set.
It is readily apparent that the adjustment assembly of
this invention will provide a smoother quieter elevator
ride, and will allow the use of softer springs in the
roller gquide assembly. The system can be modified to
operate in an intermittent manner, or in a constant man-
ner, depending on the requirements of the installation.
Specialized roller sets can be constructed and retro- -
fitted onto existing elevator cabs.
Since many changes and variations of the disclosed
embodiment of this invention may be made without depart-
ing from the inventive concept, it is not intended to

limit the invention otherwise than as required by the
appended claims.

for a given
' and

wWhat is claimed is:
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(12;: 18 20, 22) for exerting a spring force on said guide roller -
means (12; 18, 20, 22) to attenuate vibration between sald eab 15
assenmbly (2) and said rail (26) as said guide roller nean

18, 20, 22) noves in said range of notion to inprove r|

quality of said cab assenbly (2); and ﬁ”m‘,mmﬁ
(52; 110; 62; 112) engaging an end of said

(48; 104) distal of said gui de roller neanélﬁhz; 20

20, 22) for autonmatically adjusting said spring neans (48;

104) in response to the position of saidggyige roller means (12;

18, 20, 22) in said range of notion thereby maintaining the
i nproved ride quality characterized in that 25 sai d

adj usting neahks (53n 1mﬁv&£nr11§h1aaheem EyeBbhy #dirUSGRid@nd a cab

Spring TeanS hGsLRBRYMATORG "GuBes' hLSY, Flalic.puLds Loller e (32

a) guide roller means mounted upon said cab
assembly to move along said rail and being
mounted for a given range of reciprocal motion
relative to said cab and against said gquide
rail, said roller means moving in said range of
motion as said roller means moves along said
rail;

b) ride quality means attached to said guide
;oller means for attenuating vibration between -
said cab assembly and said rail as said guide
roller means moves in said range of motion to
improve ride quality of said cab assembly; and

c) adjusting means for automatically adjusting
said ride quality means in response to the
position of said guide roller means in said
range of motion thereby maintaining the
effectiveness of said ride quality means.

2. The elevator guidance system of claim 1 wherein said
adjusting means intermittently adjusts said ride quality

means in response to said position of said guide roller
means.

_ or 2
3. The elevator guidance system of claim 1/wherein said

ride quality means comprises a spring which biases said
guide roller means against said rail, and said adjusting
‘means comprises a telescaping actuator sandwiched between
said gquide roller means and said cab assembly, said

- This Sheet Has Been Repl
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2. The systemof claim 1, wherein said spring means|is adjusted by 30—

i ncreasi ng and decreasing said spring force when'the rﬂ"ﬂﬂmﬂﬂim

exerted on the guide roller nmeans (12; 18, 20, 22) i nlc ,wn'"""
decreases, respectively 3. The system of: claifh %t wher®irt said

adj usting neans conprises a t el escopi ng actuator (52)
sandwi ched between said guide roller 35 nmeans (12. 18) and

sai d cab asscﬁﬁhtofzberW¥(bpﬁﬁdﬁﬂéﬂté5gitb§iBﬂe spring constantopefable to

alter the 503149 sfp(?rrl%eg O;'.ns%lespo Se" 48&ci€régas. O?n%%egn%nt of said

roller means relative to sald'cab assembly.

- 4. The elevator guidance system of claim 3 wherein said
adjusting means further includes electronic sensiﬁg means
operably connected to said actuator, said sensing means
being operable to sense the position of said roller means
within said range of motion and selectively.activaté saiad
telescoping actuator to alter said spring constant when

said roller means approaches one end of said range of
motion. '

of claims 1 to 6
5. The elevator guidance system of any one./wherein said

guide roller means comprises clusters of three guide
rollers mounted at corners of said cab assembly, each

cluster including :a side-to-side roller and two opposed
front-to-back rollers.

6. The elevator guidance system of claim 5 wherein said
ride quality means includes a spiral spring operably

connected to one of said front-to-back rollers to bias
said toward said rail.

5 or
7. The elevator guidance system of claim/é comprising a

tie rod operably connecting said two front-to-back
rollers together.

8. The elevator guidance system of claim 7 further
comprising spring means mounted on said tie rod for

biasing both of said front-to-back rollers toward
opposite sides of said rail.

ﬁt"“"‘ = e C e
AT . mﬁ@%ﬂﬁﬁi}
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20 ) reciprocal novenent .of said roller nmeans—(t2;

J.O)
relative-to said cab assenbly (2).: AN
system of claim 3 wherein said adjusting neans (52, 62)|"ﬂ|"”J"III”ﬂﬁI”I"
further includes electronic sensing mnean (78, 82) Wy *
connected to said actuator (52), said sen5|ng means (78, 82) belng
operable to sense the p05|t|on of said@dller means (12 ARind teido 8

said -range Qn and %'o H&‘imﬁncéﬁé%é‘é&rs%f’ bel@urther
act uat or (52 a er sal spri en sal | er means d 8) d
appr oaches oﬁ@maﬁiiﬂm%mﬁQFéﬁhg@réVenﬂ@ﬂaﬁ operably connec 4 €0 sal

spiral spring for selectively altering the spring
constant of said spiral spring. '

of claims 6 to 9
10. The elevator guidance system of any one / further

comprising a tie rod operably connecting said two front-
to-back rollers whereby both of said front-to-back
rollers are influenced by said spiral spring.

' claims 6 to 10
11. The elevator guidance system of any one of/further
comprising a spring mounted on said tie rod and operable

to bias both of said front-to-back rollers against
opposite faces of said rail.

12. An elevator cab assembly guidance system for guiding
movement of a cab assembly over elevator guide rails in a
hoistway, said guidance system comprising:

a) a guide assembly mounted on said cab assembly

| for reciprocal movement against an assoclated
one of the guide rails, said guide assambly
comprising a guide mounted thereon for movement
over the guide rail;

b) stop means operable to limit the extent of
movement of said guide in a direction away from
the guide rail; and

c) automatic adjustment means connected to said
guide assembly and operable to prevent extanded
contact between said guide assembly and said

stop means during operation of the elevator.

*13. The guidance system of claim 12 wherein said guide
assembly comprises a plurality of guide rollers mounted

-

This Sheet Has Been R

im0 | e




5.

Thé system of any one of clains 1 to 4 wherein saird gtn—de—FeLLar\

nmedans (12) conprises clusters of three guide rolters (

nounted at corners of said cab assenbly (2),
a side-to-side roller (18) and two opposed

22) . 6. The systemof claim5b
I ncl udes a spiral spri nggé

said front-t back roll eLs
said rail %) Stndfd | 8o,

[ ceen oA

wher ei n said spring means
04) operably connected to one of

dard
-cab-a ssemblgm(%% cf%?%?SQg?%ﬁacbﬁ r

conprj
the rod (11&-)old.pe:mbbp1nq mounted on cnmth‘ge s@W %o 3FBRL - taodo
rol.lers (20,q00)itA9f 'Edring means operable to bias said pivot arms

thereby urging said guide rollers against the guide rail.
14. The guidance system of claim 13 wherein said stop
means are mounted on said pivot arms for limiting the
range of pivotal movement of said pivot arms.

| 13 or
of claim / 14
automatic adjustment means comprises electrically powered
driver means connected to said spring means and operable
to change the spring constant of said spring means 1in

response to - increases in rail forces exerted on said
guide rollers by said rails.

15. The guidance system wherein said

16. The guidance system of claim 15 wherein said
automatic adjustment means ‘jncludes means operably
connected to said driver means for detecting said
increases in rail forces, and operable to initiate

corrective action by said driver means in predetermined
situations.,

An elevator cab assembly guidance system for at
least partially correcting canting of the cab assembly 1n
a hoistway resulting from uneven loading of the cab,

17.

said

. guidance system comprising:

a) a pair of guide roller assemblies mounted at

opposed corners of a lowermost component of the

cab assembly, said guide roller assemblies

being operable to contact opposed guide rails
in the hoistway, each of said guide roller

assemblies including gquide rollers mounted for

This Sheet Has Been Replaced
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25 &7 8. The system of claim7 further conprising spring neans.”

(122) nmounted on said the rod (118) for biasing both of

sai d front-to-back : rollers (20, 22) to m ' 'ms?
of said rail (26). 9. The system of _,a.nyV\ﬂ IBM“HW“WH o 8
further conprising rotary 30 23” ve neans (100,°112) Yopérabl y

connected to said spiral spring . . (104) ‘for selectively
10" “Thesysten of |any caciirl Rerdhede] Miehin 8 predetertifde,
(118) operably connect iT'% i dIAISSE eald quidek naditisers (20, 22)

_ b)  spring means operable to bias each of said
guide roller assemblies toward said guide rails -
to cushion said cab assembly against vibration;

C). contact stop means operable to limit the extent
of movement of each of said roller means toward
sé.id‘_ cab assembly: ‘

d) griver means connected to each of said spring
means and selactively operable to increases in
the spring rate of said spring means in
response to increases in rail pressure exerted

‘on  either of said pair of guide roller
assamblies; and

e) detector means operably connected to said
driver means to actuate the latter when said
increases in. rail pressure are detacted,
whereby one of said gquide roller assemblies
will be spatially adjusted to at least
partially correct canting of the cab assembly
resulting from uneven cab loading.

18. The guidance system of claim 17 further comprising
guide roller assembly coordination means operably
interconnecting said pair of guide roller assemblies for
ensuring corrective actuation of only the one of said
driver means which is asscciated with the guide roller

assembly experiencing said increases in gquide rail
pressure.

e

[T
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21_. mhereby both of said front- to back rellers (20 22) are
i.nf | uenced by said spiral spring (104) ' . 11.
The system of any one of clains 6 to 8 further conprising a spring 5

(122) nounted on said tie rod (118) and operable to bias both of

said front-to-back rollers (20, 22) against opposite faces of said rail

(26).
24
Abstract
ELEVATOR CAB GUIDANéE ASSEMBLY

An elevator cab assembly is provided with a rail
guidance system which provides a substantially vibration-
free ride despite uneven passenger loading. The guidance
system includes side-to-side and front-to-back rail guide
rollers which are adjustably mounted on the cab <frame.
The rail gquide rollers are pivotally mounted on links
which are spring-biased toward the guide rail blades.
Stops are provided on the links to limit the extent of
permissible pivotal movement of the rollers away from the
guide rail blades. Actuators are connected to the link
springs to selectively increase the spring pressure act-
ing on the links when the pivot stops are engaged as a
result of uneven passanger loading in the cab. The actu-
ators ensure that the roller links do not ride against
the stops, thereby ensuring a continuous spring biased
engagement between the guide rollers and the guide rail
blades, and a substantially vibration-free ride.
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w6 647-0 1185
12.* The system of any of clainms 1 to 10, wherein said guide roller 10
means conprise a plurality of guide rollers (18, 20 22) nmount ed at

corners of the cab assenmbly (2)5 with each of saj O T SSHEETS
20, 22) being nounted on respective pivot arnms (#0 ), B qgﬂiﬁ§¥3kyye o
spring neans (48; 104) being operable td bias sa dZ “"”Pér

: Joa¥ e to paged .22
86) thereby urging the guide rollers (18, 20, 22 thep C’é@de 9pas

rail (26) _ stop neans (42, 68, 7%;0L1 @W‘ﬁ%@) """ geed .
tolint the extent of spring-co EE@§$ﬁﬁtan%%%ﬂt g% fﬁg """
pivot arns (40; 86) in a- ipei rectign away fromthe guide rail
(26); and said Jusflhg means (32pME OARECERY .bejng:r-

operable to prevent 20 ext ended contactr between said cab
assenbly (2) and said §hQRa#R¥Takh Guidance Assembi, 68, 72; 124, 136)
during operation of the elevator by increasigg said spring
force, wherein said adjusting neans conprises electrically
powered driver neans (52, 62; 110, 112)

This invention relates to an elevator guidance system

according to the pre-characterizing part of claim 1.

A system of thls type is known from GB-A-2238404 and: from
EP-A-~467673.

An elevater cab assembly will comprise a gassangasr

cab which is mcuntad in a frame. The cab assambly mcves

up and down in the alavator hoistway along guide rails

which are mountad on oppositz walls of tha hoistway.
Guidanca systams, such as rollers, guides, or &tha likes

ars mounted on the cab frame and engage the guide rails
ta stabilize the cahb assamnly as it moves up and dewn in
the hoistway. The guide rails aras

typically T-shaged and
include a blade part which axtands toward the cah frame
. _
and s engaged bv the

cab assambly guidance svstams.
When guide rollers are used as the guidance svstanm,

guidance assembly will include threse cocperating =

0
-
| Bl
]
"
n

arrangad in a cluster wherain: an- cpposad pairxr of €

rallers engages opposita sides of tha guide rai

provide front and back stability; and a thizd roller

angagas the end face of the blade to provide sida-~to-si

0.
[}

stability. Thera is a roller clustar mountad at each
cornar of the .cakh frane. The two upper coTnar rcllar

2 4 NOV 1998




connected to said spring neans (48;.104) and operable to change 25" .
the spring force of said spring neans (48,:104) 4n response to I ncreases -
inrail forces exerted on sai'd guide rollers (18, 20, 22) by

said rails (26), and neans (78, 82-130, 132) operably connected to

said driver neans (52, 62; 110, 112) far detecting said increases in
rail forces,

and operable to initiate corrective action by said driver 30
nmeans. (52, 62; 110, 112) i

in predeternined si tuati ons. 13. The
system of, claim 12 mherghga a|

136) ar é:lnﬁﬁﬁréﬁ Bh%s i vot afntr%?gj 2%?{%54‘%’ é‘?’ngg ed@4peyand

I'm t1ng the range
of pivotete mu@qen@fothsaf-nalmvo%nt&rmqmma‘%)ﬂ"ts formed

thersin to receive the guide rail blades. A covarplate

is also mounted over thesas two clusters to protect the

. o)
rollers from hoistway debris. The cover platas pava

= : . 1 -
slots for receiving bhe gquide rail blades. The rcllers
ara each mountad on levar arms on

their raspeczive base
platas which aras

sgring biased so as to press tha rallers
resiliently against the guide rail blades.
. ys-a-3,087,583 and US-A-3,099,334

disclosa typical prier art elavator cab ass;mglv ;
guidanca systams of the roller clustar type dascri
US-A-3,099,334, ' theze

vided on ;...a"'cx r pivec ams or -

b
(13
fL

abova. As disclasad in

ars adjustabls stops

.-‘

pr
pell cranks which lim tha axtant —o which &tha rollers

can pivet away from tha gul

Lo e o

_wents +the lattaer from tcuching

tivaly evenly loaded with passangars,

the passangers is ewvanly dis-

tributed in tha cab. So leng as thera 1s aven passangex

loading, the roller laver arms will not !

3 = v - o =
gxtant necessary ta ride on thes staps cT any langth of

c
time.  In the event,  howaver, that tha cabh beacomas un-

cr forward
Tha rsason t=his occurs Ls because tha

cab is suspended in the hoistway on cables whnichh axs

ganerally dispaosed close

ta an imaginazy wartfical lins
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d) a .pair of guide roller means (12)" nmounted at oppo

of a ’l onernost conponent of the ¢cab assenbly (2),
rol | er

(26),

each of said guide roller

rollers (18, 20, 22) nounted for reciprocal® novenent]
pr edet er mi ned range,

Spring msasemb(l48;wHen)empty abfe preSBREST8ach¥BRNs she &&F’d é’sf(?mb""y
roller qeang,dJda1foyeadeddi dnauisaer #hkast2@hriescuspiomads ind th

'The beams are alsc connactad

14. The systemof any of clains 1 towLALCEMENEiSﬂEET

sefd corners

sal d| guwi
means (12) being operable to contact opposed del2 ggllqilsﬁ?&

ju
means (12) q ncl udi ngi guide

within a_

ernars ba

agai nst said guide rails (26);

quide rollers will not be equal,
rollex

whereny some of th

a
s will be subjected to abnormally high £orces by
the guide rails.

Thasa high forces can cause the rollex

pivot links to pivet against the spring bias To suca an
extant

31

that the links will be groundad on the pivet stops

- o - e’ b ] d
for an extanded period of time, L.2. SC leng as the lca
in the cab remains unevenly distributad.

pens, vikhrati

When %this hap-
ions from the guids rails

and other scurces
are transmittsd ta the cab and passangars, and ars natT

. . . . - ST | e r"a
damped out. by the link springs on tas grounca< guid

rcl.].'a:: links. The =

[0

sult is a lecwer quality zump: rids
in the elavater. The

pars; hance, there is a tradaci:Z

. . o o means
GB-A-22 38 404 discloses 2 guidance system in which said sprm: me '

-Q -y ) ] e ls
and said adjusting means are such that a constant spring Iorc

iruati nen i ed spring
mainrained in substantially all simuations. E.g., when increased spring

. .
' & > .

operation”.

Japanesa Kokal Publicatian Nag. 3-23185%, published

g ilizi an
January 31, L1S9l, disclgosas a systam iLor stabilizing

44

ca : . . in a
efevator cab as it Ls moving aleng guide rails 1
o

E sliancy.
hoistway, which guide rails possess & varying comsliancy

- sw tha
Tha svstam includes transvers2 bsams akave and tels .
oo : 91 tiva T3 The
cab assambly which are adjustakly mova3lz ralativa €
3 nds3 £ ths
can assemzly. Rail guidas axs mount2d cn the ands ¢

o
: yimpation-srcad rukkar gads.
transversas beams by wmeans of vidIz sn-3Tco .

i z E ' anzourad guida sisce 1S
raticn-proci rubber pads. A cZ2aed g

E 3 3 - [ ) : 11 . - s . I a1 nc
s - 2 n 2 moula\-—a'-'. oy

a
' 'sli ' ' iaca. Motion of the
the beaams T2 slida ovax the guide pl2ac



cab éssenbly (2) against vibration:; ' c) contact stop neans

(42, 68, 72; 124, 136) operable to limt the extent of
nmoverment of each of said guide rollers (18, 20, 22)

toward said cab assenbly (2); 13 -3a- d) driver nmeans (52, 62; 100,
112) connected to each of said spring nmeans (48; 104)
and selectively operable to increase the spring force

of said spcnm@adﬁ%ﬁﬁhidﬁs 1Q4 . aea

i ncreases '%ﬁh JoRressure xe%ﬁ%}cwlelt er d?°§éTﬁ'p3rrcbf a§§rases

roller asse ies ~(512? ®hRBleo to laterally shidtet ecs ofoad@ansig 782-82;

130, 132) Mytoomecéndnto S$al Ghe = cemwe Al meaps (52,
62; 100, 112)iddH geiya e latter vvhencasncadc" sensazs- T increases
inrail préssure are de ec ede MR yraMrajlwarglative to the can

gui de roller assenblies (12) will be spatially adjusted to at |east
partially correct canting of the cab assenbly (2) resulting from 25

uneven cab | oadi ng.

S———
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15. The system of claim 14 further conprising guide rollle 'neans T2)
coordi pati on nmeans operably interconnecting said pair of ?

roller assenblies for ensuring corrective actuation or qnljy %OXH%QQ)]:
" said driver means which is .associated with the guide rol
(12) experiencing said increases in guidg rail pressure.

< g ey

‘assembly as the rail compliancy varies. A problem found  in this
Japanese teaching concerns the fact that if the ‘beam is moved to
the ieft to shift the left-hand rail guides in response to
variations in compliancy of the left-hand rail, then the right-
hand rail guides must necessarily move in the same direction as
the left-hand rail guides. The objective of moving the rail
guides toward a rail as rail compliancy increases, and away from
the rail as rail complicancy decreases is thus only attainable on
one of the fails, and the opposite rail guide movement occurs at
the other opposite side rail. The use of the guide piece is also
cumbersome, and its ability to mirror rail compliancy . is

problematic, at best.

The object of the invention is to provide a guidance system which

results in consistently smoother cab ride qualities.

This invention provides for a guidance systems for an elevator as
indicated in claim 1. By such system the elevator cab is
automatically adjustable in response to conditions, such_as uneven
'passenger loading, which impose intensified guide rail thrust
forces on one or more of the guide rollers. Hence softer springs

can be used and better ride quality can be achieved.

The guidance systems of this inﬁention preferably comprise one or
more of the following specific features: |

The guide rollers are mounted on pivotable links which are spring

biagsed so as to urge the rollers against the guide rail blade with

a predetefmined thrust force. Pivot stops are associated with the.

links so as to limit the extent of possible pivotal movement'of-
the links, and therefore also the guide rollers in a direction

away from the guide rails. Position sensors are also associated

with the links so that the pivotal position of each link relative

to its respective pivot stoP can be ascertained. Automatic link

position adjusters are operably connected to the position sensors

so that the pivotal position of each link can be automatically

adjusted-to keep the links away



22 at corners of the cab assenbly, with each of said guide rollers being
moynted . on respective pivot arnms; and conprising spring nmeans operable
to bias said pivot arns thereby urging said guide rollers against the guide
rail. 14. The gui dance system of claim 13 wherein said-stop nmeans are
mounted on said pivot arns for limting the range of pivotal novenent of
~said pivot arns. § 13 or 15. The
gui dance system of claim13 or 14 whetei n sai d aut omati c adj ust nent
means COWELbﬁescéfg e‘ic,g_g.a al an o 2red driver ans_connect ed é&g@jj- spring
eto

means and opera an e-the spring c%ng?ﬁh‘t“%tf 2af'd°&prThy neans in
response 2B wedesbsablyn St“@llll fspeesnex&@@enn gee dlink and its

its
associated pivot stop thereby maintaining the gap betwaen
the frame and the rail. fThis will Limit pralanged con-
tact between the links and their associatad givet stops
during one*‘at*.cn of the elavator. |

When the elevator cah

sangers suifficiently to causa an uneven thrusting cf tha
s

guide rails against certair ¢f the

is unevenlv lcaded wikth pas-

guide rallar
links carrving thosa higher

piveotad toward their

lcaded guide wgollaxs w
rasgactive pivot staps. IZ tha
links come within a predetarmined distance of thai=- pi

staops, the sansors will datact a pr adictad clcese proximi-

ty conditicn, and will causes the ad]t.s..a:s 2s meve the -

affactad links thzough tha sprin

b

stcps. . This movamens w
1

tion of the cab in the hoistw
its natural unlcaded position. When the cas is than
moved up and down ‘in ths heistwav,

likelihood that the links will be &tharust into grslengad
ceontact with their stogs, and vihraticns'.f:cm tha rails
can therafore be rzadily damped by the guida rallar link
-springs. The assambly of &this inventicn can =2 usad to
g:or:‘-:ect sida-ta-sida, cr frant-to -ca.c_!{ unavan passangsar

~distribution and loading in the elavataor cab.

The invention provides an elevator cab guidance system of
the character described which corrects cab position in the

hoistway to compensate for uneven passenger loading in the
cab.
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gQLde rollers by said rails.

16. The guidance system of claim 15
whérein said automatic adjustnment nmeans includes neans operably
connected to said driver mneans for detecting said increases in rai
forces,

and operable to initiate corrective action by said driver neans in
predeterm ned situations. 17. An el evator cab assenbly guidance system
for at least partially correcting canting the cab assenbly in a hoi stway
resulting fromuneven | oadi ng of the cab, said guidance system conpri sing:

a) a pafheofinyentdam|dkso apsewbiessanp@dteydtar cab guidance system

of the character described utilizing guide rollers and which -
ensures _éontinuous vibration damping of all of the guide

rollers in the guidance system.

These and othex objacts and advantages . of

this in-
vention will become mors rsadily apparent f£rom the fol-
lowing detailed description of a. prafarrsd embodiment

thereof when takan in conjunction with the accompanving
drawings, in which:

Brief Description of the Drawings

FIG. 1 is a perspective view cZ an
assambly with which the guidance systam of
nay be usad:;

TIG.

vazor cab

2 is a scheamatic ra

x
L
[
(7}
(3
o |
cr
fu
cr
-
0

3

L]

will becaome skawed or cantad
ger loading;

FIG. 3 is a perspectiva viaw of a
which is adaptad for uss

FIG. 4 is a sida elavaziocnal
clustar of FIG.

roll-

the guide
ex hl

J shaowing destails o side~to-side
raller adjustment mechanisx;

FIG. 5 is a plan viaw of
for biasing and adjusting th
£he cluster;

IG. 8§

1]
(8]
3]
[¢]
o |
r

¥y l

is an explaodsd view cf tha Front-to-back

rollar adjustment crank ta which the s FIG. 4

connectad:;

of is

Y

IG. 7 is a front elavatignal view of the f£ront and
back guide rallars of the clustar;

REPLACEMEN: .
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opposed corners of a | owernost conmponent of the cab assenbly,
said . guide roller assenblies bei ng operable to contact
opposed guide rails . in the hoistway, each of said guide

rol | er assenbl i es including guide rollers nmounted for

23 reci procal novenent wthin a predeterm ned

required ta maintain at least the desired preload on the
prxnary suspension. |

It will be understood that whers all of the rollar
sets an the cab frame ara provided with ‘the ball scraw
adjustors, then thera will be two control systams of the
type ‘shown in FIG. $, one system for the top roller sat
~and ancthe: identical systam for ths bottom rollar sat.
It is *mad11v agsp arent that the adjustment assansly oI
this invention will provida a smoothsar quistar eslavaler
ride, and will allow the usa of softar springs in &
rallér guide assambly. The systam can be mcdifiad
operate in an intarmittant manner, or in a csnstant man- *

ner, depending cn the raguiraments of tha installation

n

g cialized rollar sats can be constructad and 2

‘o -

Nl

zad cnto existing elavater cabs.

| 18



range, against said guide rails; - . b) spring nmeans operable to bias
each of said - gui de roIIer assenbl i es tomard nga‘qurde-FaLLs*_N_N

to cushion sai'd cab assenbly agai nst VI brat i on;
operable to limt the extent ' {g)verrent
nmeans toward 'said cab assenbl y,

each of said spring means and seIectlve
the spring rate of said spring neans i@QLAIMS

rail pressure exerted on either of said
assenblies; and e) detector neans operably

driver means to lactAmtetevator fatitmoe sysem fod qudma
_pressures are det eo% fe tail, said system comprising:
a) guide roller means (12; 18, 20, 22)

assembly (2) to move along said rail

of eac hr MIm#{ @Fli’i

driver meansc C

y operable to increases in

response to increases in

pair of guide roller
connected to *said

a cab issembhsakaogia rail

mounted upon said cab
(26) and being mounted

for a given range of reciprocal motion relative to said cab (2)
and against said guide rail (26), said roller means (12; 18, 20,
10 22) moving in said range of motion as said roller means (12;

18, 20, 22) moves along said rail (26);
b) spring means (48; 104) engaging to

Rema
\

said guide roller means

(12; 18, 20, 22) for exerting a spring force on said guide roller

means (12; 18, 20, 22) o0 anenuare vibration berween said cab
15 ~ assembly (2) and said rail ('_7.6) as said guide roiler means (12;

18, 20, 22) moves in said range of

quality of said cab assembly (2); and
¢) adjusting means (52; 110; 62; 112

spring means (-r8', 104) distal of said

motion to improve ride

engaging an end of said

guide roller means (12;

20 18, 20, 22) for automatically adjusting said spring means (48;

104) in response to the position of said guide roller means (12;

18, 20, 22) in said range of 'nouon thereby mainraining the -

improved ride quality
- characterized in that

»
n

said adjusting means (32; 110; 62; 112) intermiuently adjusts said

spring means in response to the position of the guide roller means

& (12; 18, 70, 22).

2. The system of claim 1, wherein said spring means is adjusted by

30 increasing and decreasing said pring force when the rail pressure

exerted on the guide roller means (12; 18, 20, 22) increases and

decreases, respectiveiy.

(V2

The system of claim 1| wherein said adjusting means comprises 2

telescoping actuator (52) sandwiched between said guide roller

wd
w

means (12, 18) and said cab assembly (2),

said acruator (52) being

operable to alter the spring force of said spring (48) in response o

REPLACEMENT SHEET
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wher eby one of said guide roller assenblies

adjusted to at |east ‘partially correct cantl ng H uu l”“l
assenbl y - resulting fromuneven cab | oadi ng.

system of claim 17 further conprising guizZe roller assenbly coordlna i on’
means operably interconnecting said pair of guide roller assenblies for
ensuring corrective actuation of only the one of said driver means which is

associ ated with thergé{?ﬂfcaf hd Rimed® B2 thiaY rolRX Ritiah€ 162 N98) hdhe td16di@aSES

in guide rall pressure
cab assembly (2).

4. The system of claim 3 wherein said adjustiing means (32, 62)
further includes electronic sensing means (78, 82) operably
connected t0 said acmaror (52), said sensing means (78, 82) being
operable 0 sense the position of said roller means (12, 48) within
said range of motion and selectively activate said telescoping
acwator (32) to alter said spring when said roller means (12, 18)

10 ~ approaches one end of said range of motion.

W

The system of any one of claims 1 © 4 wherein said guide roller
means (12) comprises clusters of thres guide rollers (18, 20, 22)
mounted at corners of said cab assembly (2), each cluster including
15 a side-wo-side roller (18) and two opposed front-to-back rollers (20,

22).

W

6. The system of ciaim 5 whersin said spring means includes a spiral
spring (104) operably connected to one of said front-to-back rollers
20 (20, 22) to bias said toward said rail (26).

~i
.

The system of claim 5 or 6 comprising a tie rod (118) operably
connec:ing said two front-to-back rollers (20, 22) together

25 8. The system of claim 7 further comprising spring means (122
mounted on szid tie rod (118) for biasing both of said fronr-to-back
roilers (20, ....) toward opuosne sides of said rail (26).

L3

9. The system of any one of claims 6 to 8 further comprising rotary

30 drive means (100, 112) operably comnmected w0 said spiral spring

(104) for selectively altering the spring force of said spiral spring
(104).

10. The system of any one of claims 6 to 7 further comprising 2 tie rod

(118) operably connecting said two fromt-io-back roilers (20, 22)

(V3]
(V]
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‘whereby both of said front-to-back rollecs (20, 22) are influenced
by said spiral spring (104).

. The system of any one of claims 6 to 8 further comprising a spring
(122) mounted on said tie rod (118) and operable to bias both of
said front-to-back rollers (20, 22) against opposite faces of said rail
26). |

. The system of any of claims 1 to 10, wherein said guide roller
means comprise a plurality of guide rollers (18, 20, 22) mounted at
corners-of the cab assembly (2), with each of said guide rollers (18,
20, 22) being mounted on respective . pivot arms (40, 86), said
spring means (48; 104) being operable to bias said pivot arms .(40,
86) thereby urging the guide rollers (18, 20, 22) againsr the guide
rail (26),

stop means (42, 68, 72; 124, 136) are operadle t0 limit the extent
of spring-compressing movement of said pivet arms (40; 86) in 2
direction away from the guide rail (26); and said

adjusting means (52, 62; 110, 112) being operable t© prevent
extended contact berween said cab assembly (2) and said stop means
(42, 68, 72, 124, 136) during operation of the elevator by
increasing said spring force, wherein said adjusting ‘means
comprises electrically powersd driver means (52, 62; 110, 112)
connected to said spring means (48; 104) and operable to change
the spring force of said spring means (48, 104) in respemse w© -
increases in rail forcss exerted on said guide rollers (18, 20, 22) by
said rails (26), _énd means (78, 82-130, 132)'operably connected 1o
said driver meaas (32, 62; 110, 112) for detecting said increases in
rail forces, and operable to initiate corrective action by said driver
means (52, 62; 110, 112) in predatermined simations.

. The system of claim 12 wherein said stop means (42, 68, 72;
136) are mounted on said pivot arms (40, 86) for limiting the range
of pivotal movement of said pivot arms (40, 86).
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14. The system of any of claims 1 to 13, comprising:

a)

b)

d)

. The system of claim 14 further comprising

a pair of guide roller means (12) mounted at opposed corners
of a lowermost component of the cab assembly (2), said guide
roller means (12) being operable to contact opposed guide rails
(26), each of said guide roller means (12) including guide

- rollers (18, 20, 22) mouared for reciprocal movement within a

predetermined range, against said guide rails (26);

spring means (48; 104) operable t0 bias each of said guide
roller means (12) toward said guide rails (26) to cushion said
cab assembly (2) against vibration; ,
contact stop means (42, 68, 72; 124, 136) operable to limit the
extent of movement of each of said guide rollers (18, 20, 22)
toward said cab assembly (2);

driver means (32, 62; 100, 112) comnected o each of said
spring means (48; 104) and selectively operabie 10 incr;ease the
spring force of said spring means (48; 104) in response (o
increases in rail pressurs exerted on either of said pair of guide
roller assemblies (12); and _ | _ '
detector means (78, 82; 130, 132)'operably connected to said
driver means (32, 62; 100, 112) o acmate the lanter when said
increases in rail pressure are detected, wheredy ome of said
guide roller assemblies (12) will be spatially adjusted to at least
partially correct canting of the cab assembly (2) resulting from

‘uneven cab loading.

guide roller means (12)

coordination means operably interconnecting said pair of guide

roller assemblies for ensuring corrective acruation of oniy the one of

said driver means which is associated with the guide roller means

(12) experiencing said increases in guide rail pressure.
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Abstract_
ELEVATOR CAB GUIDANCE ASSEMBLY

An elevator cab assembly is provided with a rail
guidance system which provides a substantially vibration-

free ride despite uneven passenger loading. The guidancas

system includes sidg-to-side and front-to-pack rail guide
rollers which are adjustably mounted cn the cak frama.
The rail guide raollers ara pivetally mountad cn links
which are spring-biased &sward the guida rail blades.
permissible pivotal movement of the ro
guide rail blades. Aétuatcrs ars cannact
springs to salactivaly incraase &has
ing on the links wh
result of unevan passa
ators ensura that &
thia stepgs, tharabv ansuri
engagament between &tha guids

v

u
bladas, and a sulstantiall

Figure 1

&

limit the axTant of .



