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SYSTEM (71)   We, OTis ELEVATOR CoMANY, a  duces an upward inertial force
on the trip- corporation organized and existing under  ping mechanism
associated with the brak- the laws of the State of New Jersey, United  ing
safeties of the elevator car. The direc- States. of America, of 750 Third
Avenue, tion in which this force is applied is the 5 New  York, New  York,
10017, United  same as the direction in which the actuating 50 States of
America, do hereby declare the  force is applied to operate the braking
safe- invention for which we pray that a patent  ties. If a car decelerates
at a sufficiently may be granted to us, and the method by  high rate, a
sufficiently massive governor which it is to be performed, to be particu-
cable can cause the braking safeties to be 10'larly described in and by the
following  actuated even though the governor is not 55 statement: -
operating to produce a restraining force on This invention relates to
safety arrange- the governor cable. Accordingly, the ele- ments for an
elevator system. More par- vator car can be inappropriately braked re-
ticularly it concerns apparatus for reliably  quiring service personnel to
be summoned 15 operating braking safeties on an elevator to restore
operation. car.                                      Relatively large
decelerations tending in- It is known in the elevator art to provide
appropriately to operate braking safeties, a safety arrangement which
operates a brak-  can occur if a car is stopped by means of ing safety to
slow an elevator car when it its normal machine brake. As for example, 20
exceeds a predetermined velocity in a  when an electrical safety circuit
within the downward direction. These known arrange-  elevator system causes
the application of ments include a governor which is driven  this machine
brake. Under these circum- by a governor cable coupled to the elevator
stances the elevator car could decelerate car. Upon  exceeding  a
predetermined  at as much as one-third the rate of acceler- 25 downward
velocity a gripping jaw mech- ation of gravity. Also the car can deceler-
7u anism is caused to clamp upon and restrain  ate at the rate of
acceleration of gravity if, movement of the governor cable. By re- for
example an elevator counterweight straining the governor cable in this man-
bottoms in a pit and causes loss of traction ner an actuating force is
transmitted to a  between the elevator drive sheave and its 30 tripping
mechanism' mounted on the ele- hoisting ropes. The greater the decelera- 75
vator car. This force operates the tripping  tion of the car, the greater
is the tendency mechanism which causes the actuation of  of the governor
cable to inappropriately the braking safeties on the elevator car.  operate
the braking safeties. If the car de- These safeties grip the elevator guide
rails  celerates at the rate of acceleration of 35 sufficiently to bring
the car to a safe stop.  of gravity, the governor cable can operate 80 In.
the above arrangement the operation  the braking safeties by applying to
its trip- of the braking safety is influenced by the  ping mechanism, a
force approximately mass of the governor cable. The taller the  equalling
the weight of the governor cable. building, the longer and thus the more
In the past application of braking safe- 40 massive is the required
governor cable.    ties by such inertial forces of the governor 85 When the
elevator car is travelling up- cable was avoided by using a tripping mech-
wardly and at a constant speed and starts  anism which required application
of a to decelerate the governor cable because  force exceeding a
predetermined threshold of its inertia tends to continue travelling
magnitude before allowing operation of the 45 upwardly at the constant
speed. This pro- braking safeties. The designer would cal- 90    2
1 556 959                                       2 culate the maximum
expected inertial force  on the car to produce this, compensating produced
by a governor cable and design a force. This spring loaded weight operates
spring detent mechanism which would not upon a plunger which engages a
notch on allow actuation of the associated braking  a sliding bar. To apply
the braking safeties - 5 sefeties until a force exceeding this maxi- the
governor cable must produce a force 70 mum      achieved.
which pulls the sliding bar out of engage- Of course, the governor gripping
jaw  ment with the plunger. The weight used in mechanism is designed to
apply a restrain- the constructed embodiment is so arranged ing force to
the governor cable in excess that it operates to increase the force the 



10 of this threshold magnitude. Consequently, plunger applies- to the notch
of the sliding 75 the required tensile strength of the gover- bar when the
car is moving upwardly and nor cable must exceed the threshold magni-
decelerating. tude of the tripping mechanism. Since in   In an alternate
embodiment of the pre- conventional designs this threshold magni- sent
invention a pivotally mounted releas- 15 tude must be greater than inertial
forces ing member is attached to the spring 80 associated with deceleration
of the gover- loaded weight. As before, upon deceleration nor cable, large
inertial forces require a  of the elevator car when it is moving up- larger
threshold magnitude and a still larger wardly, the weight produces a force
tending tensile strength in the governor cable. This to restrain the
actuating member and -in- 20 not only can increase the cost of the cable
crease the force required to actuate the 85 but also can increase its size
and weight braking safeties. thereby compounding the problems caused
'According to' the present invention a by inertial forces it produces.
safety, arrangement is provided for use in In modern high rise buildings a
governor an elevator system in which an elevator car 25 cable can be so
long and heavy that the in- guided by guide rails can be upwardly 90 ertial
forces that are produced when the  moved and stopped at a predetermined
rate car 'decelerates can be unusually large. If, of deceleration by a
hoisting machine. The as in-conventional arrangements, a gover- safety
arrangement includes a braking nor's gripping jaw mechanism produces a
means having an actuating member. This 30 restraining force significantly
in excess of braking means is mounted on the car for 95 the inertial force
produced by the governor applying a braking force to the guide rails cable,
there is a danger of gripping the  to stop the car in response to'a force
ex- cable too tightly and damaging it. Further- ceeding a predetermined
threshold magni- more, as mentioned, increases in the re- tude being
applied to the actuating member. 35 straining force require an increase of
the  Also included is a vertically suspended elon- 100 tensile strength of
the governor cable. At- gated flexible member which is attached tempts to
increase the tensile strength by  to the actuating member and is movable
using a cable with a larger diameter may  therewith; This flexible member
has a given only further increase the mass of the cable  mass so that in
response to the car being 40 and exacerbate the situation.
decelerated at the predetermined rate dur- 105 Moreover a governor which
would be  ing upward movement, the flexible mem- capable of applying such
large restraining  ber applies an inertial force to the actuating force
could require relatively large gripping  member in excess of the
predetermined jaws so 'that the restraining force is distri- threshold
magnitude. The safety arrange- 45 buted over a relatively long section of
the  ment also includes a governor means which 110 governor cable. Also the
governor may re- is driven by the flexible member for apply- quire a jaw
actuating mechanism which is ing through the flexible member an actuat-
specifically designed for such relatively  ing force of the predetermined
threshold large restraining force. The foregoing can  magnitude to the
actuating member in re- 50 increase the size and cost of the governor.
sponse to the car exceeding a predetermined 115 It is an object of this
invention to pro- downward velocity. Also included is a com- vide -an
improved safety arrangement for pensating means which is mounted on the an
elevator.                           car and operates in response to
decelera- It is a further object of this invention to  tion of the car at
the predetermined rate 55 provide  a braking means which compen- during
upward movement to apply to the 120 sates for inertial forces produced by a
actuating member a compensating force governor cable when its associated
elevator having ;a predetermined magnitude oppos- car is upwardly
decelerating.          ing the inertial force and preventing the A feature
of the present invention is the  inertial force from operating the braking
60 provision of a compensating means which  means.
125 produces in response to upward deceleration    Other objects and
features of the inven- of an elevator car a compensating force  tion will
be apparent from the foregoing which opposes inertial forces produced by
and the following description when con- the governor cable. In the
constructed em- sidered in conjunction with the appended 65 bodiment a
spring loaded weight is mounted  claims and the accompanying drawing in 130
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3 which:                                  for clarity of- illustration.
Figure 1 is an elevation view of portions    Braking safety 14, levers 18
and 20, shafts of an eleyator system according to the con-  19 and 21,
links 22 and 23, plate 28 and structed embodiment of the invention;   bar B
comprise that part of the invention 5  Figure 2 is a sectional view along
lines  referred to as a braking means. Lever 18, 70 2-2 of Figure 1;
plate 28 and bar B comprise that part of the Figure 3 is a detailed view of
a portion of  braking means referred to as an actuating Figure 1;
member. 



10 Figure 4 is a sectional view of a portion    Governor 26 may be any of
several kinds 10 of the apparatus of Figure 3;           which can suitably
grip cable 24 as car 11 75 Figure 5 is a detailed view of a part of reaches
a predetermined speed in a down- an alternative embodiment of the present
ward-direction. Governor 26 is that part of invention.
the invention referred to as a governor Referring first to Figure 1, a
portion of means. Operation of a known governor is 15 an elevator car 11 is
shown in elevation. described in U.S. Patent No. 3,441,107. 80 Major
structural members of car 11 in- Such governors include rope gripping jaws
clude crosshead 12, floor beam 13 and up- mounted on opposite sides of
cable 24. right support 15. Mounted underneath, on  These jaws engage cable
24 to produce a one end of floor beam 13 is braking safely  force tending
to restrain it. When this hap- 20 14, it being understood that a complimen-
pens, cable 24 and the left arm of levers 18 85 tary braking system (not
shown) is moun- and 20 decelerate. This slower descent is. ted on the
other, un-illustrated end of more conveniently thought of as a raising
floor beam  13. Also in the constructed  of the left arms of lever 18 and
20. embodiment of the present invention two    Referring now  to Figure 2,
sectional 25 additional braking safeties were mounted  view 2-2 of Figure 1
is illustrated. In this 90 on, opposing ends of cross-head 12, in ver-
view, certain elements such as braking safe- tical alignment with the
braking safeties  ty 14 and guide rail 17 have not been illus- on floor
beam  13. These additional safe- trated for purposes of simplification.
Pre- ties are not illustrated for simplification  viously  illustrated
lever 20  is shown 30 purposes.                               mounted on
shaft 21. which is journaled in 95 Braking safety 14, as is well known, up-
floor beams 13 and 30. Also mounted on on actuation grips rail 17 to stop
the car. shaft 21 are a pair of lift levers 31 and 32. Rail 17 is broken
for purposes of illustra-  The free ends of levers 31 and 32 are con- tion
but actually extends throughout the  nected to braking safety  14 which is
35 path of travel of car 11 in the hoistway. mounted immediately below
these free ends, 100 Also there is a complementary rail (not by means of
lift rods (not shown). Rota- shown) which cooperates with the unillus-
tion of levers 31 and 32 in a direction to trated safety on the
unillustrated end of raise their free ends will raise the lift rods beam
13.                                to cause safety 14 to operate. 40
Governor lever 18 is mounted on shaft   Referring now to Figure 3,
previously 105 19 which is journaled in crosshead 12. mentioned tripping
mechanism TR and as- Governor lever 20 is mounted on shaft 21  sociated
components are illustrated in de- which is journaled in beam 13. Governor
tail. Weight W  is bolted to lever an 'A levers 18 and 20 are linked
together by  which is pivotally supported by pin 31'. 45 linkage 22 so that
they move together. Pin 31' is disposed between a plate and 110 Also,
governor lever 20 has connected to  bracket 33 (broken for purposes of
illus- it linkage 23 which when moved can cause  tration). Bracket 33 is
suitably attached to a safety (not shown) mounted on the un-  said plate
which is bolted to crosshead 12. illustrated end of beam  13 to operate
Slotted bar 34 surrounds arm A on three 50 in a well known manner.
sides with the fourth side being enclosed 115 Levers 18 and 20 are
connected to a verti- by means of pin 35. Threaded into the top cally
suspended elongated flexible member of bar 34 is plunger P which extends
up- comprising governor cable 24 which ex- wardly through lower flange 36
of housing tends upward from lever' 18 into the mach- 37 to engage
downwardly disposed notch 55 ine room and around sheave 25 of governor NI
in bar B (more clearly illustrated in 120 means 26, then down to the pit
and around  Figure 4). Housing 37 is mounted on said tensioning sheave 27
and back to lever 20. plate by suitably fastening upper tab 38 and In
normal operation, levers 18 and 20 are  lower flange 36 to that plate. The
upper held in the positions shown by tripping  portion of plunger P and all
of spring S 60 mechanism TR, comprising weight W, lever (see Figure 4 for a
clearer illustration) are 125 arm A, plunger P, plate 28 and sliding bar
enclosed in housing 37. Suitably fastened B all of which are more clearly
illustrated  to housing 37 above bar B is tapered pin 39 in Figure 3. In
the constructed embodi- which engages notch N2 of bar B. Con- ment tripping
mechanism TR is provided  nected to the slotted end of bar B by means 65
with a cover which is not shown in Figure 3  of pin 50 is plate 28 which is
suitably 130    4                                     1 556959
4 fastened to lever arm 18.               To facilitate an understanding of
the in- Cover C (broken for illustrative purposes) vention, its operation
will be first described is suitably fastened to said plate to protect for
the situation wherein the car 11 of the tripping mechanism.
Figure 1 is travelling downwardly and 5   Weight W, arm  A, pins 31 and 35,
then exceeds a predetermined velocity so 70 slotted bar 34, plunger P and
spring S are  that the braking safety 14 is actuated. Sub- that part of the
invention referred to as sequently, operation will be described for 



the compensating means. Spring S is that a situation wherein the car is
moving up- part of the compensating means referred  wardly but decelerating
at a predetermined 10 to as the resilient means.              rate so that
inertial forces produced by 75 Figure 4 is a detailed sectional view of
governor cable 24 are in a direction tending housing 37, plunger P. bar B
and pin 39  to operate braking safety 14. which were previously described.
Housing    Assume now that car 11 is moving down- 37 includes a bottom
plate 41 which is wardly at a speed just slightly less than a 15 bolted
thereto and which provides support predetermined velocity and also that it
is 80 for washer 42 and the lower end of spring  accelerating at a
relatively small rate so S. Spring S bears against washer 43 which  that
weight W does not produce significant bears against a shoulder in plunger
P.  inertial forces associated with such accelera- Referring now to Figure
5 an alternate  tion. As car 11 gradually accelerates it 20 form  of
tripping mechanism  is shown  eventually exceeds the above mentioned 85
mounted on car structural member 51.    predetermined velocity. Under these
cir- Member 51 is that part of an elevator cumstances governor 26 grips
cable 24 and structure corresponding to crosshead 12 of applies a force
which tends to restrain its Figure 1. Tension spring 52' is suspended
downward movement. Accordingly, this 25 between weight WA  and angle iron
53  force is applied to lever 18 at its connection 90 which is bolted to
member 51. Weight WA  point with governor cable 24. Application is attached
to lever arm 54 which is pivot-  of this force to lever 18 tends to cause
it ally supported by pin 55. Pin 55 is mounted  and shaft 19 to rotate
clockwise (Figure 1). in apertures in mounting tabs 56 and 57  This is
resisted however, by tripping mech- 30 which are both suitably attached to
mount-  anism TR.                           95 ing plate 58. Mounting plate
58 is suitably    Plunger P applies an upward force against attached to
member 51. Lever 59 and shaft notch NI of bar B (Figure 4) which tends 60
correspond to and operate identically as  to restrain movement of bar B.
The up- lever 18 and shaft 19 respectively, of Fig- ward force on plunger P
depends upon the 35 are 1. Lever 59 is connected' to governor force
produced by spring S minus the force 100 cable 63 which corresponds to
cable 24 of produced by. weight W  (Figure 3). The Figure 1. Accordingly,
lifting of lever 59  force produced by spring S can' be readily so that
shaft 60 rotates clockwise causes the  calculated by using the well known
spring car braking safeties to operate. Symetric- constant. The force
produced by weight W 40 ally located on either side of lever 59 are  as
applied to plunger P can be calculated 105 two complementary brackets 61
and 62  using simple mechanical formulae. This lat- which are clamped to
lever 59 by means of ter calculation requires that the weight of bolts B1
and B2. It is noted that' bracket weight W be multiplied by a factor
corres- 62 and bolt B2 are broken for purposes of ponding to the ratio of
the effective length 45 illustration. The four elements, brackets 61  of
the moment arm from pin 31 to weight 110 and 62 and bolts B1 and B2,
encircle and  W and the effective length of the moment clamp to lever 59 in
such a way that the  arm from pin 31 to plunger P (Figure 3). It shaft of
bolt B2 is horizontally spaced be- is understood -that the details -of
'such calcu- low lever 59.                           lations are within the
grasp of persons skil- 50  Notch N3 is formed in one end of arm  led in the
mechanical arts. It is further un- 115 54. Notch N3 is located and
dimensioned  derstood that persons skilled in the mech- so that if arm 54
and lever'59 are positioned  arts, knowing the upward force applied by as
shown in Figure 5, notch N3 engages  plunger P can readily calculate the
force the shaft of bolt B2. 'Since arm 54 is pivoted  which must be applied
to lever 18 in order 55 on pin 55, arm  54 can rotate clockwise  to pull
bar B out of engagement with plun- 120 with respect to pin 55 so that notch
N3  ger P. If sufficient force is applied to bar B, disengages bolt B2.
the inclined surface of notch N1 forces Arm 54 is that part of the
invention re- plunger P to move downwardly and com- ferred to as a
releasing member and lever press spring S (Figure 3). If plunger P moves 60
59, brackets 61, 62, and bolts B1, B2 are  down a sufficient amount bar B
is no longer 125 that part of the invention referred to as  entrapped and
the tripping mechanism TR the actuating member. Tension spring 52  (Figure
1) is deemed "tripped". is that part of the invention referred to as
Since governor 26, in gripping cable 24. a resilient member, attached to
the car  applies a force sufficient to pull bar B out 65 for urging weight
WA upwardly.          of engagement with plunger P, lever 18 ro- 130    5
1 556 959                                      5 tates. Since lever 18 is
connected to lever This inertial force changes the moment 20 by means of
link 22 both of these levers produced by weight W on arm A in direc- rotate
simultaneously. Rotation of lever 20  tion to increase the force applied to
plun- also causes levers 31 and 32 on common  ger P. As will become
apparent, if inertial 5 shaft 21 (Figure- 2) to rotate. Rotation of force
produced by weight W is high enough 70 levers 31 and 32 cause safety 14
(Figure 1) to counteract that produced by governor 



to operate in a conventional manner. As is  cable 24 braking safety 14
(Figure 1) is not well known, in operating, braking safety 14  operated.
applies a restraining force upon guide rail   As stated previously, the
inertial force 10 17 to decelerate car I. It is also noted that produced by
governor cable 24 pulls up- 75 rotation of lever 20 moves linkage 23 to
wardly on lever 18 so that it and bar B cause operation of a safety on the
unillus- have a tendency to move. On the other trated end of beam 13, in a
conventional hand, the inertial force produced by weight manner.
W tends to pull arm A upwardly. As a re- 15  The foregoing described the
actuation of sult plunger P bears into notch N1 of bar 80 braking safety 14
under circumstances  B with increased force. This tends to re- wherein car
11 overspeeds in the downward  strain bar B. and lever 18. By using a
weight direction. The following describes an opera- having sufficient mass
and an arm of suffi- tion wherein the car is at first moving up- cient
length, the inertial forces produced by 20 wardly at a constant velocity
and then sud- weight W and applied to plunger P will in- 85 denly
experiences relatively large decelera- crease during upward deceleration by
an tion.                                 amount sufficient to prevent the
inertial As previously described, the force ap- forces produced by governor
cable 24 from plied by plunger P to bar B depends on the  moving lever 18
and withdrawing bar B 25 force produced by spring S minus the force  from
engagement with plunger P. If bar B 90 produced by weight W. Under such
condi- and lever 18 are prevented in this manner tions the forces on
plunger P are of a mag- from moving, safety 14 is not operated in nitude
sufficient to prevent vibrations in  this inappropriate manner.
Accordingly, cable 24 or similar disturbances from actu- weight W produces
a compensating force 30 ating braking safety 14 inappropriately.    which
is applied to bar B and lever 18, as 95 The static force of weight W
reduces the  a function of the deceleration of car 11. force spring S would
otherwise apply    As noted previously, by designing weight through plunger
P to bar B. This static  W to be sufficiently large (or arm A to be force
is an independent constant. If weight sufficiently long) the force required
to oper- 35 W decelerates, an independent inertial force  ate braking
safety 14 can be increased by an 100 is produced. This inertial force will
be dis- amount equalling the inertial forces pro- cussed without referring
to the constant duced by governor cable 24 under condi- static force for
the remainder of this de- tions of upward deceleration. Alternatively,
scription.                             the mass of weight W or the length
of arm 40  Assume now that elevator car 11 in mov- 'A can be designed to
produce compensating 105 ing upwardly at a constant velocity, sud- forces
smaller than that just described. In denly commences decelerating.i
Governor the latter case inertial forces produced by cable 24 and weight W,
which were also pre- governor cable 24 are partially compen- viously
traveling upwardly at a constant sated. Spring S, however, can be designed
to 45 velocity, have a tendency to continue  produce sufficiently large
forces so that the 110 traveling upwardly at this same constant partially
compensated inertial forces of velocity. Referring to Figure 3, governor
governor cable 24 do not actuate braking cable 24 will tend to continue
traveling up- safety 14. wardly at a constant velocity whereas shaft   In
Figure 5 an alternate embodiment of 50 19, which is part of the car
structure, must the .present invention is illustrated. Instead 115
decelerate with the car. As a consequence, of using a sliding bar as in the
embodiment cable 24 produces an inertial force which  of Figure 3, the
apparatus of Figure 5 oper- pulls upwardly on lever 18 to produce a  ates
with two pivotally mounted members, moment tending to turn shaft 19
clockwise. lever 59 and arm 54. In this alternate em- 55 If the rate of
deceleration was high enough  bodiment weight W cooperates with tension 120
and this force was not compensated for it spring 52. Accordingly, a net
upward force would cause braking safety 14 to operate.  is- applied to the
weighted end of arm 54 However, during this upward decelera- which is equal
to the force produced by ten- tion, weight W has a tendency. to continue
sion spring 52 less the force produced by 60 travelling upwardly at
constant velocity  weight WA.                         125 whereas pin 31',
which is connected through    Assume that the car. structural. member
bracket 33 and the said 'plate to the car 51 is traveling downwardly at a
velocity structure, must decelerate with the car. just slightly less than a
predetermined vel- Therefore the inertial force produced by  ocity and that
it is accelerating slightly. 65 weight W  tends to pull arm A upwardly.
The predetermined velocity is the velocity 130    above which an associated
governor (not  operate the braking safeties. shown) will clamp upon
governor cable 63    Assume now that the car and its struc- to  restrain
its movement.      tural. member 51 commences decelerating Before the
governor restrains governor  upwardly at a rapid rate. Weight WA and cable
63, arm 54 and lever 59 are positioned  governor cable 63, formerly
traveling up- 70 force to weight WA sufficient to lift it so   wardly at
constant velocity, will ten to con- 



tinue traveling at such constant velocity. that a net upward force is
applied to the  Therefore, since pin 55, being attached to weighted end of
arm  54 which tends to  the car member 51 by means of brackets 10 rotate it
counterlockwise with respect to  56, 57, and plate 58, decelerates with the
75 pin 55. This drives notch N3 of farm 54 into  car weight WA will tend to
move upwardly engagement with the shaft of bolt B2. Since with respect to
pin 55. Accordingly, weight it was assumed that the car and thus weight  WA
will produce an inertial force on the WA are accelerating only slightly,
inertial  weighted end of arm 54 tending to move it forces associated with
weight WA are con-  upwardly and to rotate it counterclockwise 80 sidered
insignificant.                    about pin 55. Similarly, governor cable
63 When the car exceeds the predetermined  will tend to continue traveling
upwardly at velocity so that the governor restrains  a constant velocity
with respect to shaft 60, governor cable 63, it tends to decelerate.  which
is journaled in car structural mem- Since the car and its structural member
51  member 51. Accordingly, governor cable 63 85 are still moving at a
relatively constant  produces an upward force at its connection downward
velocity, cable 63 applies an up- point with lever 59 thereby tending to
rotate ward force at its connection point with lever  shaft 60 clockwise.
59. This upward force is in a direction    In order for lever 59 to rotate,
arm  54 25 tending to rotate lever 59 and shaft 60  must rotate clockwise
on pin 55 so that 9P clockwise. This upward force also produces  notch N3
-disengages the shaft of bolt B2. through brackets 61 and 62 an upward
Since lever 59 is being urged upwardly by force on bolt B2. The upward
force so ap-  cable 63, so is bolt B2. The upward force plied to bolt B2
communicates an upward  on bolt B2 communicates a force to notch 30 force
to notch N3 to produce a clockwise  N3 which is in a direction tending to
cause 95 moment on arm 54 with respect to pin 55.  arm 54 to rotate
clockwise around pin 55. this moment is sufficient to stretch spring  If
the rate of deceleration was high enough 52 and rotate arm 54 clockwise
with respect  and this inertial force was not compensated to pin 55. Such
rotation moves notch N3  it would cause the braking safeties to be out of
engagement with bolt B2. Upon such  applied. However, the previously
described 100 disengagement, the upward force applied to  inertial forces
associated with weight WA the end of lever 59 rotates shaft 60 and  prevent
this. operates the braking safeties in a manner    In summary then, the
inertial forces pro- identical to that previously described in  duced by
governor cable 63 tend to rotate 40  connectioni with Figure 1.
arm  54 clockwise (as shown in Figure 5) 105 Td facilitate an understanding
of how  while inertial forces produced by weight inertial forces in the
governor cable are  WA tend to rotate arm  54 counterclock- compensated
operation will now  be de-  wise. It is clear, therefore that the inertial
scribed under different conditions. Assume  forces produced by governor
cable 63 and 45 the car and its structural member 51 is at  weight WA tend
to balance one another.   110 first traveling upwardly at a constant velo-
By making weight WA  sufficiently mas- city and then suddenly decelerates
at a re-  sive or arm  54 sufficiently long, all of the latively large
rate. The operation of the  inertial forces produced by governor cable
equipment illustrated  in Figure 5 will be  63 can be compensated.
Alternatively, a less 50 described under these assumed conditions. massive
weight (or shorter arm) can be 115 When the car structural member 51 is
used in which case the inertial forces of traveling at constant velocity,
it is equiva-  governor cable 63 are only partially com- lent to the system
operating under-static  pensated. In this case tension spring  52
conditions. Governor cable 63 and weight can be designed to provide upward
forces 55 WA produce static forces but no inertial  sufficient to drive
notch N3 into engage- 120 forces. Accordingly, wtight WA  produces  ment
with the shaft of bolt B2 so that the a downward force which is countered
by the  inertia forces generated by governor cable upward force produced
of spring  52. The    63 do not cause  shaft 60 to rotate  and net result
is that arm 54 is pulled upwardly  operate the braking  safeties. 60 at its
weighted end. This producess a moment  Various modifications to  the
foregoing 125 which  causes notch N3 on the unweighted  arrangements will
be evident to those skilled end of arm 54 to bear against and  engage  in
the art including  providing a similar ar- the shaft of bolt B2. As long as
the shaft  rangement for an elevator counterweight. of bolt B2 is entrapped
in notch  N3, lever  For these reasons  it is intended that the 65 59  and
shaft 60  are not free to rotate and  arrangements  will be  considered
illustra- 130    7                                     1 536 959
7 tive only and not limiting in any sense.    claim 2, wherein said
compensating means WHAT WE CLAIM IS: -                further includes: 1.
In an elevator system in which an    a spring mounted on said car for
urging elevator car guided by guide rails can be up- said weight upwardly.
65 5  wardly moved and can be stopped at a pre-   5. In an elevator system
according to 



determined rate of deceleration by a hoist- claim 2, wherein said actuating
member ing machine, a safety arrangement com- comprises a bar slidably
mounted on said prising:                               car, said bar being
movable in response to braking means having an actuating mem- application
of said actuating force, sliding 70 10 ber. said braking means being
mounted on  movement of said bar operating to cause said car for applying a
braking force to said  said braking means to apply said braking guide rails
to stop said car in response to  force to said guide rails and wherein said
a  force  exceeding  a  predetermined  compensating means further includes:
threshold magnitude being applied to said    a plunger for engaging said
bar and re- 75 15 actuating member;                      sisting sliding
movement thereof; and a vertically suspended elongated flexible   a
resilient means mounted on said car member attached to said actuating
member for urging said plunger into engagement and movable therewith, said
flexible mem- with said bar, said weight being mechanic- ber having a given
mass so that in response  ally coupled to said plunger to apply there- 80
20 to said car being decelerated at said pre- to inertial forces produced
by said weight. determined rate during upward movement   6. In an elevator
system according to said flexible member applies an inertial claim 5,
wherein said bar has a downwardly force to said actuating member in excess
of disposed notch and is mounted to be slid- said predetermined threshold
magnitude;   ably movable in a horizontal direction, said 85 25   governor
means driven by said flexible  resilient means urging upwardly said weight
member for applying through said flexible  and said plunger to engage its
upper end in member an actuating force of said predeter- said notch. mined
threshold magnitude to said actuat-   7. In an elevator system according to
ing member in response to said car exceed- claim 2, wherein said actuating
member is 90 30 ing a predetermined downward velocity; pivotally mounted on
said car and wherein and                                    said
compensating means includes: compensating means mounted on said    a
releasing member having a surface car and operating in response to
decelera- shaped to engage and resist movement of tion of said car at said
predetermined rate  said actuating member, said releasing mem- 95 35 during
upward movement to apply to said  ber being pivotally mounted to engage and
actuating member a compensating force  disengage said actuating member,
said having a predetermined magnitude oppos- weight being attached to said
releasing ing said inertial force and preventing said  member for applying
thereto inertial forces inertial force from operating said braking
produced by deceleration of said weight; 100 40 means.
and 2. In an elevator system according to    a resilient member attached to
said car claim 1, wherein said compensating means for urging said weight
upwardly. comprises:                               8. In an elevator system
according to a weight movably mounted on said car, claim 7, wherein said
releasing member, 105 45 said weight being mechanically coupled to  being
elongated and having a notched end, said actuating member and having
sufficient is pivotably movable to engage with said mass to apply said
compensating force to  notched end said actuating member and re- said
actuating member in response to de- sists its movement, said releasing
member celeration of said car at said predetermined further comprising: 110
SO rate.                                    a pin mounted to said car and
pivotably 3. In an elevator system according to  supporting said releasing
member at a posi- claim 2, wherein said compensating means tion between
said notched end and the further includes:                      location on
said releasing member where a lever arm pivotally mounted on said car said
weight is attached.          115 55 and coupled to both said weight and
said actuating member, said lever arm applying         For the Applicant
force produced by said weight to said actu-   FRANK B. DEHN & CO. ating
member, said lever arm providing a       Chartered Patent Agents greater
moment arm for said weight than            Imperial House, 60 for said
actuating member.                         15-19, Kingsway, 4. In an
elevator system according to            London, W.C.2. Printed for Her
Majesty's Stationery Office by The Tweeddale Press Ltd.,
Berwick-upon-Tweed, 1979. Published at the Patent Office, 25 Southampton
Buildings, London, WC2A lAY, from which copies may be obtained.    7
1 556 959                                    7 tive only and not limiting
in any sense.    claim 2, wherein said compensating means WHAT WE CLAIM IS:
-                 further includes: 1. In an elevator system in which an
a spring mounted on said car for urging elevator car guided by guide rails
can be up- said weight upwardly.           65 5  wardly moved and can be
stopped at a pre-   5. In an elevator system according to 



determined rate of deceleration by a hoist- claim 2, wherein said actuating
member ing machine, a safety arrangement com- comprises a bar slidably
mounted on said prising:                               car, said bar being
movable in response to braking means having an actuating mem- application
of said actuating force, sliding 70 10 ber, said braking means being
mounted on  movement of said bar operating to cause said car for applying a
braking force to said  said braking means to apply said braking guide rails
to stop said car in response to  force to said guide rails and wherein said
a  force  exceeding  a  predetermined  compensating means further includes:
threshold magnitude being applied to said    a plunger for engaging said
bar and re- 75 15 actuating member;                      sisting sliding
movement thereof; and a vertically suspended elongated flexible    a
resilient means mounted on said car member attached to said actuating
member for urging said plunger into engagement and movable therewith, said
flexible mem- with said bar, said weight being mechanic- ber having a given
mass so that in response  ally coupled to said plunger to apply there- 80
20 to said car being decelerated at said pre- to inertial forces produced
by said weight. determined rate during upward movement   6. In an elevator
system according to said flexible member applies an inertial claim 5,
wherein said bar has a downwardly force to said actuating member in excess
of disposed notch and is mounted to be slid- said predetermined threshold
magnitude;   ably movable in a horizontal direction, said 85 25   governor
means driven by said flexible  resilient means urging upwardly said weight
member for applying through said flexible  and said plunger to engage its
upper end in member an actuating force of said predeter- said notch. mined
threshold magnitude to said actuat-   7. In an elevator system according to
ing member in response to said car exceed- claim 2, wherein said actuating
member is 90 30 ing a predetermined downward velocity; pivotally mounted on
said car and wherein and                                    said
compensating means includes: compensating means mounted on said    a
releasing member having a surface car and operating in response to
decelera- shaped to engage and resist movement of tion of said car at said
predetermined rate  said actuating member, said releasing mem- 95 35 during
upward movement to apply to said  ber being pivotally mounted to engage and
actuating member a compensating force  disengage said  actuating member,
said having a predetermined magnitude oppos- weight being attached to said
releasing ing said inertial force and preventing said  member for applying
thereto inertial forces inertial force from operating said braking
produced by deceleration of said weight; 100 40 means.
and 2. In an elevator system according to    a resilient member attached to
said car claim 1, wherein said compensating means for urging said weight
upwardly. comprises:                               8. In an elevator system
according to a weight movably mounted on said car, claim 7, wherein said
releasing member, 105 45 said weight being mechanically coupled to  being
elongated and having a notched end, said actuating member and having
sufficient is pivotably movable to engage with said mass to apply said
compensating force to  notched end said actuating member and re- said
actuating member in response to de- sists its movement, said releasing
member celeration of said car at said predetermined  further comprising:
110 50 rate.                                    a pin mounted to said car
and pivotably 3. In an elevator system according to  supporting said
releasing member at a posi- claim 2, wherein said compensating means  tion
between said notched end and the further includes:
location on said releasing member where a lever arm pivotally mounted on
said car  said weight is attached.         115 55 and coupled to both said
weight and said actuating member, said lever arm applying         For the
Applicant force produced by said weight to said actu-   FRANK B. DEHN & CO.
ating member, said lever arm providing a       Chartered Patent Agents
greater moment arm for said weight than            Imperial House, 60 for
said actuating member.                         15-19, Kingsway, 4. In an
elevator system according to            London, W.C.2. Printed for Her
Majesty's Stationery Office by The Tweeddale Press Ltd.,
Berwick-upon-Tweed, 1979. Published at the Patent Office, 25 Southampton
Buildings, London, WC2A 1AY, from which copies may be obtained.    


