SAFETY BRAKE APPARATUS FOR AN ELEVATOR CAR OR COUNTERWEI GHT BACKGROUND OF
THE | NVENTWMOWSR9117 1. Technical Field This invention rel atPGI/usss@essat or s
i ng,general, and to el evator safety brake apparatus in particular. 2.
Background I nformation 10 Saf ety regul ati ons concerning the
operation of elevators require a safety brake on the el evator car and
sonetinmes on the counterweight of the elevator to stop the elevator in the
event of a gross overspeed condition. Typically, the overspeed condition is

detected by a governor rope asAFEWYYBRAKE APPABATUSFORWN EIEVATOR:
governor rope, a centrifugally actuat QUARDROCODUNTERWEIGHTE, and a tension

15 sheave. The governor rope is forned in a closed | oop extending
bet ween the governor sheave at the top of the hoistway and the tension

sheave at the bott onBACRGROUND OFFHEANVENHON consisting of a rod or a
cable pigtail, for exanple, .connects the governor rope to a safety
appar at us aboa? d thel-\ﬂéqﬁmpﬂﬁﬁlﬂ actuating the safety brakes.

This invention relates to elevators in general, and to elevator safety brake
apparatus in particular. '

2. Background Information |
10 : Safety regulations concerning the operation of elevators require a safety
brake on the elevator car and sometimes' on the counterweight of the elevator to
stop the elevator in the event of a gross overspeed condition. Typically, the
overspeed condition is detected by a governor rope assembly comprising a governor
sheave, a governor rope, a centrifugally actuated governor rope brake, and a tension
15 sheave. The govemor rope is formed in a closed loop extending between the
governor sheave at the top of the hoistway and the tension sheave at the bottom of
the hoistway. A linkage, consisting of a rod or a cable pigtail, for example, connects
the governor rope to a safety apparatus aboard the vehicle for actuating the safety
brakes. . o
20 In normal operation, the linkage pulls the governor rope along at the same
speed as the vehicle. In the event of a downward overspeed condition, the
centrifugally actuated governor rope brake applies a brake force to the governor
rope, and thereby causes the governor rope to travel at a slower speed than the
vehicle. As a result, the linkage extending between the rope and the safety
25 apparatus actuates the apparatus and therefore the safety brakes as well. The safety
brakes progressively stop the vehicle by applying a frictional force to the guiderails
guiding the vehicle.
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20 In normal operation, the linkage pulls the governor rope

al ong @ ane speed as the vehicle. In-the event of
overspee(fk}igln; tion, the centrifugally actuated governor TOpE: )t‘)w‘gge applies,

a brake force to the governor rope, and thereby -causes the governor rope. to"
travel at a slower speed than the vehicle. As a result, the |linkage

ext endi ng between the rope and the safety 25 apparatus actuates the
apparatus and therefore the safety brakes as wel|l. The safety br akes :
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activates the safety, an actuating rod causes the roller to wedge between the leaf-
spring assetnbly and a rail face. As a result, the brake lining located on the opposite
side of the rail contacts the opposite rail face, producmg a braking force on the
: .. elevator car. :
10 Safety brakes are generally attached directly to the frame of the car or the ‘
counterwelght by conventional fasteners, The large load applied to the safety brake
in an emergency stop is transferred to the frame of the vehicle by one or more
~ tongues extending out from the back of the brake and into slots within the vehicle
frame. While advantageous for transferring the load, these tongues make it.
15 impossible to temove the safety while the vehicle is positioned between the
guiderails. Specifically, the distance between the guiderails less the assembled width
of the vehicle and safety brakes is not great enough to allow the tongue(s) to be
~ withdrawn completely from the frame. As a result, one of the guiderails must be
" removed before the safety and/or the vehicle can be removed. A person of skill in
20 the art will recognize that removing a guiderail is an arduous job and therefore a
distinct disadvantage. | -
Safety apparatus aboard an elevator car or counterweight for actuating tlig
' safety brakes is known in the art. United States Patent No. 4,083,432 to Lusti
discloses a safety apparatus for use with a centrifugally operatetl governor. The
25 apparatus includes a compensating means to prevent the inertial force of a ﬂé:dﬁle’
governor member from operating the safety brakes. United States Patent No.
5,230,406 to Poon discloses a safety brake arrangement for preventing overspeeding
in the upward and doanard direction.



spF'i ng assenbly and a rail face. As a result, the _brake lining | ocated on

the opposi weogs/sa1of the rail contacts e e ?gg% acPCTREIE4G6610 2
braking force on the elevator car. 10 REPY E‘é% kes are generally

attached directly to the frame of the ¢ar_or i ght by
conventional fasteners. The large load applied to t he safety brake in an
emergency stop is transferred to the frane of the vehicle by one or nore

t ongues extending out fromthe back of the brake and into slots within the
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w || recognize that m@@wagtm@mcmlmtabgwm@mtyob and therefore a
di stinct di sadvantage. Safety apparatus aboard an el evator car or

counterwei ght for actuating the safety brakes is known in the art. United

States Patent No. 4’th(9FII‘¥ﬁ§h‘WENTTON

It is, therefore, an ob]ect of the mventxon to minimize the actuation time of a
safety brake.
10 . It is a further object of the present invention to minimize the required space
for safety brakes and attached linkage. _
1t is a still further obje_ct of the present invention to increase the reliability of
a safety brake apparatus.

~ Ttis a still further object of the present invention to minimize the heceséary
15 maintenance of a safety brake apparatus.
It is a still further object of the present invention to prevent the safety brakes
from actuating in response to inertia of the governor rope.
It is a still further object of the present invention to facilitate the removal ofa
safety from a car or counterwelght frame.
20 : It is a still further object of the present invention to facilitate the installation
| of a vehicle within, or the removal of the vehicle from the hoistway.
~ According to the present invention, a safety brake apparatus for a vehicle
traveling in an elevator hoisiway is provided, comprising a first link, a pair of second
links, a connector rod, and an intermediate link, The first link is pivotly attached to a
25 first side member of the vehicle. The connecting rod extends through the first and
second side members, pivotly mounted w1thm each side member. One of the second
links is fixed to the connecting rod on the first side member side of the vehicle and
the other second link is fixed to the connecting rod on the second side member side
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di scl oses a saf ety apparatus for use with a centrifugally operated

gover apparatus includes a conpensating nmeans to prevent the
i nert B’g{’ ?’g{]ﬁ% of a flexible goyernor menber from oper atBGTUSOFE40SG f ot

brakes. United States Patent No 5,230,406 to Poon discloses a safety brake*
arrangenent for preventing overspeeding in the upward and downward
direction. 2 Disclosed in U S. Patent #13,441, 107 issued to Thorne, et
al., is a safety apparatus having a pair of pivoting links on either side

of a car. One link is connected to the governor rope and the pair or |inks
are inter connecnfet!letyyhlalerﬁh&mrp@d@tﬁiﬂdﬂs phviotly attacherl ¢o hoth the Kirst and sepond e
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rotate the second links and therefore the connector rod and causes the second links

3 to actuate the respective safety brake.
According to one aspect of the present irtvention, an inertia compensator is

provided. The inertia compensator dnssnpates the inertia of a governor rope

connected to the first link when the vehicle accelerates, and thereby prevents the

safety brakes from actuating in response to the inertia of the governor.

10 According to another aspect of the invention, the safety brake apparatus is ‘ |
mounted on a vehicle having a frame with a first side and a second side and a pair of
removably attached frame extensions. The safety brakes are attached to the frame
extensions.

An advantage of the present invention is that the amount of time necessary

15 to actuate the safety brakes is minimized. A person of skill in the art will recognize

| that it is a distinct advantage to actuate the safetxes as quickly as possible in an
. overspeed situation because the vehicle is often acceleratmg The acceleration may
* be caused by gravity or by a power on drive fault. The speed of the vehicle is
| related to the amount of energy to be dissipated by the safety brakes, and therefore
20 ' also the potential for damage to the elevator e’quipt'hbnt | |
Another advantage of the present invention is that it minimizes the required
space for safety brakes and attached linkage. A person of skill in the art will
| recogmze that it is an advantage to minimize the amount of space required within
_  the hoistway. It is known that safety apparatus r'hay be mounted to a side of a

25 ‘vehicle outside of the guiderails and/or across the top ot' 'the vehicle in the crosshead
area. These mounting arrangements increase the width and/or the length of the
vehicle and therefore the required space within the hoistway. The present invention,
on the contrary, may be mounted along the sides of the vehicle, between the
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t he speed of the vehicle accelerates by virtue of gravity. SUWARY OF THE

| NVENTI ON WO 9%291ther ef ore, an object of the invention to mnm BCTUSES/4PGS
actuation time of a safety brake. It is a further object of the present
invention to mnimze the required space for safety brakes and attached
linkage. It is a still further object of the present invention to increase-
the reliability of a safety brake apparatus. It is a still further object
of the present invention to m.ni m ze the necessary nmai ntenance of a safety

brake apparatus. It hideaifs i THe fredchiimvertitin®bviatis th@marteﬁ@nﬁkdgemaﬁg abross

prevent the safety brakes from actuating in response to inertica of the
governor rope. It |sthavehlclblmthsrqrmheaﬂtqr@;thmbﬁlwlpg@ssmm&dmmibt)ropmg
facilitate the rempval of a safety froma car or counterweight frame. It is
a still further obj PaBf% he present invention to facilitate the

installation of a vehicl ey idtther sdVarithife SFAAD ¥R5er inviehifor'R that the preSedt irvention
hoi stway. According to the present invention, -a safety brake apparatus for
a vehicle S increases the reliability of a safety brake apparatus by minimizing the complexity of _
‘ . the linkages. It is known in the art that a safety brake apparatus may comprise a
first, second and third lmkage The first linkage consists of rods and cranks
extendmg across the vehicle in the crosshead area. The second and third linkages
extend from the first linkage in the crosshead area down to the safety brakes on each

10 side of the vehicle. The present invention, in comparison, provides a similarly

functioning apparatus with .fev'v'er pieces in a much smaller area. .
Still another advantage of the present invention is that the simplicity of the
present invention minimizes the necessary maintenance of the safety brake
- apparatus. -
15 Still another advantage of the present invention is the increased reliability
| and ease of use of the inertia compensator. A person of skill in the art will
recognize that the safety brake apparatus known m the art necessitated the use of
rather complex inertia compensators and that it is a distinct advantage to provide a
simple and more reliable mertta compensator.

20 Still another advantage of the present invention is tnat the frame extensions
of the present invention facilitate the removal of the safeties from a car or
counterweight frame. Moreover, the frame extensions also facilitate the installation
or removal of the vehicle in the hoistway. o '

_ These and other objects, features and advantages of the present invention

25 w:ll become more apparent in light of the detailed description of the best mode
embodiment thereof, as illustrated in the accompanying drawings.



traveling in an el evator hoistway is provided, conprising a first. link, a
pair o g@@ | inks, a connector rod, and an internediate |link. The flrst
link i _g y- attached toa first side nember of the vETEIS3S/O4PAG
connecting rod extends through the first and second side nenbers, pivotly
mounted W thin each side nenber. One of the second links is fixed to the
connecting rod on the first side nenber side of the vehicle and the other
second link is fixed to the connecting rod .on the second side nmenber side

of the vehicle._ The internediate link is pivotly attached to both the first
and second | i nBREF PESCRIPEION QR THEDRA &m‘lﬁsof the counterwei ght. Each

second link is conn nk causes
‘the internmediate 1i ﬁ@bfg 1% gfigaggﬁrﬁrﬁﬁ cs@%‘grl?l’ %%éﬁgg?ﬁ@gfhé@%ﬁ%
connector rod, catftetweightcandithe §6vernst drianjiémém. act uate the respective saf ety
br ake. Accord| ng to one aspect of the_present invention, an inertia

conmpensator 'i's provikGd2 :smnmmmgﬁmwmmwmgma&m a of

a govern rope_conpect ed the fi I nk mhen the vehicle accelerates
and ther g)y pr @\PB?‘FP staﬂg sattegesmounte&ﬁ\ereo _
' FIG. 3 is a cross-sectional view of the counterwexght showmg the safety
apparatus

~ BEST MODE FOR CARRYING OUT THE INVENTION
10 Referring to FIG. 1, an elevator counterweight 10 is simplistically shownina {
hoistv‘.vay 12 having a safety arrangement which includes a pair of safety brakes 14, a
safety brake apparatus 16, and a governor assembly 18. The counterweight 10 - |
includes a frame, consisting of a first 20 and second 22 frame member extending
between a crosshead 24 and a safety plank 26, a pair of frame extensions 28, and a
14 plurality of weights 30. One frame extension 28 is attached to each frame member
© 20,22 by conventional fasteners. A 2:1 counterweight roping sheave 32 is shown
. attached to the crosshead 24, although other roping schemes may be used _
alternatively. Ropes 34 extending up from the counterweight sheave 32 connect the
counterweight 10 to the el.ev#tor car (not shown). Guides 36 attached to both frame
20 members 20,22 cooperate with a pair of guiderails 38 to guide the counterweight
10 as it travels through the hoistway 12.
| The governor assembly 18 comprises a governor sheave 40, a tension sheave
: 42; a governor rope 44, and a centrifugally actuated rope brake 46 as is known in
the art. The govembr rope 44 is formed in a closed loop that extends the length of
. 25 the hmstway 12, wrapping around the governor sheave 40 at the top of the hoistway
| 12 and around the tension sheave 42 at the bottom of the honstway 12. Arope
pigtail 48 connects the governor rope 44 to the safety brake apparatus 16 mounted
on the counterweight 10. The rope pigtail 48 éxtends from the governor rope 44, |



safety brakes from actuating in response to the inertia of the governor. 10
Accor di ng WOamRIMZr aspect of the invention, the safety braRETAISBHP46GS | S
moynted on a vehicle having a frane with a first side and a second side and
a pair of renovably attached frame extensions. The safety brakes are
attached to the franme extensions. An advantage of the present invention is.
that the anpunt of tine necessary to actuate the safety brakes is

m nimzed. A person of skill in the art will recognize that it is a

di stinct advantage tfrcigh tﬁtaﬁ%ﬁmmtmumm%ﬁm%bﬁ%yﬁaﬁﬁmmmgo #hd down
overspeed situation because t vehicle is often accel erating
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it mnimzes the required spac or safefy braKes and attached |Inkage
person of skil§ in tmpmaofsemﬁdhuleddgmnmecmmd56,|andanmtdnmd|atghnk68 The first
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the guiderails and/ ogonindiioh 6ol erieQigtail 48 pivo§ Aitaites td'ohdendCSrafis fifst fink 52. The
pivot attachment helps prevent the pigtail 48 from binding as the ﬂrsi link 52 pivots
about the pin 60. The connecting rod 56 extends through the first 20 and second 22
10 frame members, pivotly mounied within a sleeve bearing 61 (see FIG. 3) in each
frame member 20,22. One of the second links 54 is fixed to the connecting rod 56
on the first frame member 20 side (see FIG. 4) of the counterweight 10 and the
other second link 54 is fixed to the connecting rod 56 on the second frame member
22 side (see FIG. 5) of the coﬁnterweight 10. The intermediate link 58 is pivotly
15 attached to both the first 52 and second links 54 on the first frame member 20 side
. of the counterweight 10, as is shown in FIGS. 2 and 4, -
A safety brake 14 similar to that taught by Koppensteiner in U.S. Patent No.
4,538,706 is mounted to the frame extension 28 on each side of the counterweight
10. The safety brake 14 includes an actuating rod 64 extending outwardly from the
- 20 brake 62, which is attached to the'second link 54 on the respective side of the
counterweight 10. A person of skill in the art will recogmze that other sa.fety brakes
are known in the art and may be used alternatively.
Referring to FIG. 4, an inertia compensator 66 is provided attached to the
frame extenéion 28. The inertia compensator 66 co_nipri_ses a spring 68 and rod 70
25 assembly connected to the first link 52 which biases the first link 52 in the direction
opposite the pigtail 48. The spring 68 acts between a washer 71 attached to the rod
70 and a bracket 73 attached to the frame extension 28.



area. These nounting arrangenents increase the width and/or the |ength of
t he v%@,ﬁlﬁnd therefore the required space within the B?)@B@% The
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present 1nvention, on the contrary, may be nmounted al on of the
vehicl e, between the 4 guiderails. The present invention obviates the
need for a |linkage extending across the vehicle in the crosshead area,.
t hereby | eaving the crosshead area free for roping apparatus. Still another

advant age of the present invention is that the present invention 5
ppar atus by minim.zing the

[ th liabilit i f ety brak .

compl exi ty of the RefEgeo FIG. 1.3n fheaneration oheh sievator uades noemalopniions,
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area. The secepeékdaisdhé Eounterivieinhe §0 so whichiitis attachetlh Mdre'spécifidally Atie niaks t he

crosshead area _down to the safety brakes on each ‘10 .. .Side of the
vehi cl e. The @fthedape 4 and friction withie thegovemen assembly; I8cwillinitinlly cause the
5 rope 44 to resist the motion of the counterweight 10. The initial resistance of the

governor assembly 18 to the acceleration of the countefweighf 10 may be referred
to generally as the inertia of the governor assembly 18. As the counterweight’s
acceleration decreases and approaches a constant velocity, the inertia of the
governor 'ﬁssémbly 18 dissipates and the normal drag of the governor assembly 18 |
10 remains. ' | B (
Referring to FIG. 4, the inertia compensator 66 attached to the first link 52
prevents the safety brake apparatus 16 from actuating the safety brakes 14 in
response' to the inertia of the governor assémbly 18 by resisting motion of the first
link 52. More specifically, any force applied to the first link 52 through the pigtail
15 48 is opposed by spring 68 of the inertia compensator 66. ‘A person of skill in the
art will recognize that as the amount of rope 44 in a governor assembly 18 (see FIG.
1) increases, so does the inertia of that governor assembly 18. The characteristics of
the spring 68 are, therefore, chosen to accommodate whatever inertial forces may be
present in the governor Mbly 18 of a particular elevator system. Indeed, the
20 inertia compensator 66 is adjustable and may be used with a variety of different
elevators. - '
In the event of an downward overspeed condition, the centrifugally actuated
governor brake 46 shown in FIG. 1 applies a brake force to the governor rope-44. |
As a result, the speed of the rope 44 decreases relative to the overspeeding
25  counterweight 10, and _tliereby'draws upwardly_ on the pigtail 48 attached to tlie_
safety brake apparatus 16. The force transmitted through the pigtail 48 is great
enough to overcdme the resistance of the inertia compensator 66. The pigtail 48

causes the first link 52 to pivot about the pin 60, and therefore also causes the
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functi oni n% apparatus with fewer pieces in a much smaller area. Still
anot her adWESgel7f the present invention is that the sinpl PETU§IS8H0G6he
prgsent invention mnimzes the necessary maintenance of the safety brake

apparatus. 15 : Still another advantage of the present invention
Is the increased reliability and ease of use of the inertia conpensator. A
person of skill in the art will recognize that the safety brake apparatus

known in the art necessitated the use of rather conplex inertia

conpensators and thatbmtmatamdssbpwmmmsmmwmmm eTiend
more reliable inertia conpensator. Still another advant age

of the present mvepwotms spgondﬂuﬂcstsﬁenmwgllmvmm&emn&M%mfthe safety
i nvention facilitatg of t a car or

count er wei ght frarrebalf\% é' W&WQ‘?‘?&%&"?‘%’X?"&W@Q 1so facilitate the
installation or renoval &ﬁa&%t&@@fﬂ&@saf&ybf&eh@ﬁtﬁ@!é:ﬁh&ﬁ?cﬁ% ed to

obj ects, features and advantages of the present invention 25

become nore dppar erexpedite thgactuation ofthe brakes d 4 aelative torthe motion olﬂﬁmtpxmdl 48
enbodi ment thereof,, 33 o'vL:'n%rSHpae 420 A "perdbn S TR A Gitf Te B b that gravity
' accelerates all objects free falling toward the earth at a rate of 32.2 fi/sec? (9.81 |
m/s?). It is a decided adv)antage, therefore, to stop the elevator car or counterweight
10 as quickly as possible to minimize the energy to be dissipated by the safeties.
10 Referring to FIGS. 4 and 5,to accomphsh this goal, the safety brake
apparatus 16 is arranged in the following manner: the pivot point 60 of the first link
52 is closer to the end connected to the pigtail 48 than the end attached to the
intermediate link 58 as is shown in FIG. 4; and the pivot point 56 of each second
link 54 is closer to the end of the second link 54 connected to the intermediate link
15 58 than to the end connected to the actuating rod 64 of the respective safety brake
14. In both cases, the tangential distance traveled by end of the link furthest away
from the pivot 60,56 is greater than the tangential distance traveled by the end of the
Tink closest to the pivot. | _ _
FIG. 6 diagrammatically shows the safety brake apparatus 16 on the first
20 frame member side 20 of the counterweight iO In terms of linear distance traveled,
if the pigtail 48 moves relative to the counterweight 10 a distance “s”, the end of the
first link 52 and the attached intermediate link 58 will travel a distance “t”, where “t”
is greater than “s” by a ratio of the distances of the respective ends from the pivot
© point 60. Similarly, if the end of the second link 54 where the intermediate link 58 is
25 " attached moves a distance “'u;’, then the opposite end of the second link 54 where
the actuating rod 64 is attached will move a distance “v”, where “v” is greater than
“u” by the ratio of the distances of the respective ends from the pivot point; i.e., the
connector rod 56. Hence, the linear motion of the “shorter” ends of the links 52,54



BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a diagrammatic view of an

el evat or, Joem fically show ng the counterweight and the governor
arrand¥REHBOIEI G 2 is an isometric partial view of the PEBUFROBP406S ght

having the safety 5 apparatus and safeties nounted thereon. FIG 3 is :
a cross-sectional view of the counterwei ght showi ng the safety apparatus.
BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON 10 Referring to FIG 1,
an el evator counterweight 10 is sinplistically shown in a hoistway 12

havi ng a safety arrangenent which includes a pair of safety brakes 14, a

saf ety brake ajspaplified. A@ermnobfak@andremtwdhme‘diattﬁﬁnoﬁheoﬂtmrﬂhksmwht 10
includes a franmg, copsistin pg ;fbrst 20 and ,second 22 frane rrenber
ext endi ng bet WR¥AtAE BNt ¥ utams'é%ésscamtm of lingar;displacemente

%t Iegs;;)tnzcﬁgd wﬁm to Rﬁ&m%ﬁf wei ght S 30: One frame ext enS| on
~ Amplifying the motion of the pxgtall 48 relattve to the counterweight 10
S twice, asis described above, causes the safety brakes 14 to be actuated faster since
. less plgtall movement is required to actuate the safety brakes 14 and the pigtail 48
moves as a function of time. A person of skill i m the art will recognize that the
mechanical advantage described above may be adjusted by selecttvely positioning
the pivots 60,56 of the first link 52 and/or the second link 54.

10 _ Refemng to FIGS. 2-5, another advantage of the present invention is the ‘ :
ease at which the safety brakes 14 can be removed from the counterwelght 10. A
person of skill in  the art will recogmze that heretofore safety brakes 14 have been
attached directly to the frame member 20,22 of the counterwetght 10 and that

| tongues (not shown) extend out from the back of the safety brake 14 and into slots

15 (not shown) within the counterwexght frame member 20,22. The tongues makeit

impossible to remove the safety brake 14 whﬂe the counterwerght is positioned -
| between the guiderails 38. It has been necessary therefore to remove of one of the
guiderails 38 before the safety brake 14 and/or the counterwetght 10 can be
| removed.

20 In the present invention, a safety brake 14 can ‘be removed sxmply by -

| disconnecting it from the safety brake apparatus 16 and removing the frame -
extension 28 on that side of the counterwetght 10. The frame extension 28 is
removed by first removing the conventlonal fasteners (not shown) used to secure the
extension 28 to the frame member 20, 22 and then shdmg the extensron 28 down .

| 25 away from the frame member 20 22 unttl the extensnon 28 can be pulled away from
‘the ﬁ'ame member 20,22.
The safety brake apparatus 16 has been descnbed heretofore as being

rr_tounted-on a counterweight 10. The safety brake apparatus 16 is equally applicable

10



20, 22 by conventional fasteners. A 2:1 counterweight roping sheave 32 is
shown att a¥ee/2981%1 he crosshead 24, al t hough ot her roping scPEHESSE)66he
used alternatively. Ropes 34 extending up fromthe counterwei ght sheave 32
connect the counterweight 10 to the elevator car (not shown). QGuides 36
‘attached to both frame 20 menbers 20, 22 cooperate with a pair of
guiderails 38 to guide the counterweight 10 as it travels through the

hoi stway 12. The governor-assenbly 18 .conprises a governor sheave 40, a
tension sheave 42, atdésiteIOdars, aﬁeﬁ?ééefow":dagab@ptapéﬂj daoribed Q! safttybrake Rparatus
brake 46 as is knomn in the art. The governor rope 44 is fornmed in a .closed

| oop that extends th6 fasagielevgtor yehicle. Mogeoyer; frame pxtensions28-mountedpn an glevator

Shoave 42”at the bor Pn A e el inBPlait Wy BRRR T ARG 15 Connoct o 1 ne

‘governor rope 44 to the salthéuphis keRivndasbesh shéwimnd Yeadibed with fespect to the
count er wei ght 10 The rope tail 48 extends fromthe 3mvernor rope 44, 6
aﬁ&éﬁn&ﬁsﬂmﬁnﬁhvwﬂbeunmrﬂnodby seddkdnnheanthn
vmnnmcmugmnnﬁxnnmdxknﬂthwafnmybenwdeuMhmekpmﬁmgﬁonnheqmi
and scope of the claimed invention.
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through an alignnment bracket 50 nounted on the first frame menber 20, and
down t gyd dxhes €ty brake apparatus 16. Ot her types of I| E@@ be used
al ternaﬂ% y to connect the safety brake apparatus 16 t e gddxgae/rnor rope,
"44. Referring to FIGS. 2-5, the safety brake apparatus 16 includes a first
link 52, 5 a pair of second |inks 54, a connector rod 56, and an .

|nterrred|atellnk 58. The first - R aittached to the first
frame nenber 20 by a pin and cli ne:i‘m{ pigtail 48 pivotly
attaches to one end of the first |lLink Wal= attachment hel ps

. prevent the pigtail 48 frombinding as the first |link 52 pivots about ‘the
pin 60. The conprldiMmg rod 56 extends through the first 20 and second 22 10
frame nenbers, pivotly nmounted within a sleeve bearing 61 (see FIG 3) in
each frame menber 20,22. One of the second links 54 is fixed to the.

Gounter wer ght b andAHEGRTE SEEHNLEK aenise ek BA R RSUNBL 1 ng

rod 56 ongthe came nenber 22 side (see FIG 5) of the count er wei ght'
10. The intermediate [nk 58 is pivotly 15 attached to both the first
52 and second |inks smmmmwmchmmmom@m@f t he

counterwei ght 10, as is shown . 2 a A safety brake, 1 S|mlar
to that taught by Kobf¥Ierto H%‘Le?“ %@&P‘& Fﬂ'dﬁffts'deang nd side of said '

vehicle, and vaotly mounted in said sides;

a pair of second links, one of said second links fixed to said connector rod
19 on said first side of said vehicle and the other of said second links fixed to said ‘
‘connector rod on said second side of saigl véhicle, wherein each said second link is
connected to an actuating rod of a safety brake on the respective side of said
vehicle; . |
an intermediate link for connecting said first and second links on said first
14 side of said vehicle; | |
wherein actuating said first link causes said intermediate link to rotate said
connector rod and second links, said second links in turn causing said safety brakes
to actuate, and thereby causing said safety brakes to brake said vehicle.

ThlS Sheet Has Been Repla:
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4,538,706 is nmounted to the frame extension 28 on each side of the

count er wei gMO 932911The safety brake 14 includes an actuating rREI/iEBH5/04066
ext endi-ng outwardly -fromthe 20 brake 62, which is attached to the
second |link 54 on the respective side of the countermelght 10. A person of

skill inthe art wll F}CDEW i st-hey safety brakes are known in the
art and may be used al{m AFBERNrffng to FIG 4, an inertia
conpensator 66 is provjded RE to t frame extension 28. The inertia
conpensator 66 conprises a sSpring 63 tod 70 25 - assenbly connected
to the first link 52 whi ch biases the first link 52 in the direction

opposi te the pigtail2.48. Atnelevasor, compasingt s bet ween a washer 71 attached to
the rod 70 and a bracket 73.attached to the frame extension 28. 7

Referring to FIG 1, in: t"r#;p‘fm’é ation of an el evator under nornal
conditions, the governor gapfiéfotavel GRER A hoistwayl! Y 18 will be drawn

al ong at the sanme speed as the counterwei ght 10 to Which it is attached.
More specificd |y, the masgovernor rope assembly, havmganoverspeedbrake and a governor rope

extendmg throughout said hoistway; _
a pair of safety brakes, each having an actuator arm for actuating said brake

- onone of said gulderalls, wherein one of said brakes is attached to a first side of said
vehxcle and the other of said brakes is attached to a second side of said vehicle, said
10 first and second sndes being opposite one another; and
' a safety apparatus, comprising:
| a first link, pivotly attached to said first side of said vehicle, said first
link also attached to said governor TOopE;
a connector rod, extending through said first side and a second side
15 . of said vehicle, and pivotly mounted in said sides;
| | a pair of second links, one of said second links fixed to said
connector rod on said first side and the other of said second links fixed to
said connector rod on said second side, wherein each said second link is
| _ attached to said actuator arm of said safety brake on the respectwe side of
20 ° ¢ said vehicle;
. an intermediate link for connecting said first and second links on said
first side of sald vehicle;
wherem in an overspeed condition, said overspeed brake brakes said
governor rope and thereby causes said govemor rope to actuate said first link, said
25 intermediate link, and said second links, said second links in turn actuating said
safety brakes, thereby causing said safety brakes to brake said vehicle.

i
A
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of the rope 44 and friction within the governor assenbly 18 will initially -
cause the 5 rope 44 to resist the notion of the counterweight 10. The
i ni ti WO BSILt ance of the governor assenbly 18 to the aBCBUSSSN406N of the
counterwei ght 10 may be referred to generally as the inertia of the
governor assenbly 18. As the [o8nterweight' s acc_gl eration decreases and
approaches a constant velocit ’he governor assenbly 18

di ssi pates and the normal dra oY Yssenbly 18 10 . renmains.
Referring to FIG 4, the iner : Qr_66 attachedto.thefirst l'i nk
52 prevents the safety brake apparatus 16 fromactuating the safety brakes
14 in response to the inertia of the governor assenbly 18 by resisting
motion of the 3. rstmqmnteswwglmfoet@pdanahomgy,mpnm ce applied to the

| ner ti & conpensat or £ SamexAYutE. frss ide apd p stcpnd R BpPO ané ,aaB“ A ze & ﬁLttQS'
ngsa{nﬁgnf ng];;[ rgpgf g?ﬁg?fggeg%&?ﬁgg%?ng%i&ﬁ% ﬁgﬁ%ﬁﬁ#act err st | csﬁgst he
spring 68 are, sxdhméﬂaemﬂ;ermﬁnemblﬁattah«btumtﬂa&eeonﬁmﬂe;ver inertial forces:
Thtecd, "the 20 S puERE e brikeR Sxed o be e afiutons e anssrh gopeadi o |
wth a variet yoﬂmdjéai’éﬁﬁ%hawnganacmatormd and
' a linkage for operating said safety brakes, said lmkage comprising:
a first link, pivotly attached to said first side;
10 | a connector rod, extending through said first and second sides, and
vaotly mounted therein;
apalrofsecondhnks,oneofsald second links fixed to said
connector rod on saxd__ﬁrst side and the other of said second links fixed to

said connector rod on said second side, wherein each said second link is

15 connected to said actuating rod of said safety brake on that respective side of
said Me; B ' '

- anintermediate link for connecting said first and second links on said
first side of said counterweight; - |
wherein actuating said first link causes said intermediate link o rotate said

20 connector rod and second links, said second links in turn actuating said safety
| | brakes, thereby causing said safety brakes to brake said counterweight.

4. The apparatus accordmg toclaims 1 or 3, wherem said ﬁrst link is connected
1o a governor rope of a governor rope assembly, said govemor rope assembly
25 mcludmg a brake for braking said govemor rope in an overspeed condition;

wherein said governor rope is driven within said honstway by said vehicle.
ThlS Sheet Has Been R
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elévators; In the event of an downward overspeed condition, the
centri fugaMo®s@LTat ed governor brake 46 shown in FIG 1 appPCHUSIS/0M068ke

force to the governor _______—_:AS::&.—-E:&% |t, the speed of the rope 44
decreases rel ative tﬁﬁ%@rsn@mm 5 counterwei ght 10, and -

t hereby draws upward|ly on teAciEbai | 48 attached to the safety brake
apparatus 16. The f ot rough the pigtail 48 is great enough
to overcone the resistance of -the i‘nertia conpensator 66. The pigtail 48

causes the first link 52 to pivot about-the pin 60, and therefore also

causes the 8 intermediate link 58 to pivot the second |inks 54 and
connecting rod 56. 5The ﬂiheappm’gnsecmrdmgltnlcthDn4lﬁlrﬂlemmpnsmgardI y on
the actuating rods 64 of the.saf et an thereb act. at.e the
safety brakes 14. An adR3ifety %"%‘Pp “tﬁ‘ﬁ%@gmefﬂ sajd vehicleiand

can be arranged to ected gmchrgtquhe act uation of tHe saf ety brakes 14
relative to the m)tclég?] of the pigtarl 48
5 wherein inertia of said governor rope assembly resnsts acceleration of said -

vehicle, and said inertia compensator dissipates said i inertia and thereby prevents said
safety brake from actuating in response to said inertia of said govemor rope

assembly.
1_0 ' 6. The apparatus according to claim 5, wherein said inertia compensator
comprises: '
a spring;
arod, having an end attached to said first link, said rod received within said
spring; and |
15 a ﬂange attached to said fu'st side of said vehicle, said ﬂange having a hole
for receiving said rod;

wherein said spring acts between said flange and a fastener attached to said

rod, and thereby resists actuation of said first link and therefore actuation of said
safety brakes. [

20 .
7. . The apparatus according to any of the preceding claims, wherein a pivot
mounting said first link to said first side is positioned such that moving said
governor rope a particular distance relative to said vehicle causes said intermediate
link connected to said first link to travel a greater distance, thereby amplifying

25 motion of said gdvernor rope, and therefore also said actuating rods.

Sheet Has Been RTlaced
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and governor rope 44. A person of skill in the art will recognize that

gravi rates all objects free falling toward the ' rate of
32.2 ?oe?'ri ng81 [err]. It is a decided advant age, therle,,ofrutgl,jg’%“; op the
el evator car or counterweight 10 as quickly as possible to mnimze the
energy to be dissipated by the safgties—Ttg========= Referring to FIGS. 4
and 5, to acconplish this goal, the é‘a‘r\“efé"jlib‘r‘aﬂkféi%ﬁb!akat us 16 is arranged
in the fol l owing manner: the pivot {lpoi nt FE8-8FEPhe fi_t];st link 52 is closer
to the end connected to the pigtail 48 than the énd attached to the
internediate link 58 as is shown in FIG 4; and the pivot point 56 of each

X

second link 54 is t x‘aﬂ% fo folplen iﬁ%ﬁ’? ectied to the
i nternedi ate Ilbi'nk %ﬁ%&%#ﬁ%n otgtaﬁg%gn %gonne“?te -’éw{fﬁgﬂg'gi?uati ng rod

64 of the respefihdctifig 36d miountingdaid se¢ond linksab kaidaehisle i$ positicedaelativé to
di stance travel ed by end of the link furthest away fromthe pjvot 60,56 is

greater than tsaid seeonddinks suchthat mawiag said jat distance causes

apparat 05 16, Sk bjds o loRR et @ ok B el A Bobfl Rbo NI C, i gt

-10. In terns %ﬁ%ﬁ%ﬁ&mdﬂsﬁdﬁhﬁﬁnﬁﬁtem pigtail 48 noves relative
to the counterweight 10 a distance "s", the end—of—the first |link 52 and

.

16



Is greater than "s" by a ratio of the distances of the respective ends from
the pi WwOo9pRMY 60. Simlarly, if the end of the second POTRIS3%0406&re t he
_internediate link 58 is 25 attached noves a distance "u", then the
opposite end of the second |ink 54 where the actuating rod 64 is attached
w |l nove a distance "V', where "v" is greater than "u" by the ratio of- the
di stances of the respective -ends fromthe pivot point; i.e., the connector
rod 56. Hence, the |inear notion of,3he "shorter"” ends of the links 52,54 9
is anplified. A person of skill in {ug.at_t will note that the notion of the
| i nks 52,56 pivoting i not strictly "linear", but may be described in
terns of Iinearﬁ%js %ﬁ nt4[ oma starting point to a finishing point.
Amplifying the ti f e 6?gtaiL 48 rel ative,jo the counterweight 10 5
twice, as is describet® the sapety akes 14 to be actuated
faster since | ess YlGEAA-LEAL j4%ed tjo ‘actuate the safety brakes

. 6vpe'son of skill in the

14 and the pigtail 48 D)
art will recognize tlhat {
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"~ 10. The frane eX

" mechani_cal advantage descri bed above nmay be adjusted by selectivel

posi ti WP MY2HMAZ pivots 60,56 of the first |ink 52 and/ or PERASSY i nk

. 54. 10 Referring to FIGS. 2-5, another advantage of the present -
invention is the ease at which the safety brakes 14 can be renoved fromthe
counterwei ght 10. A person of skill in the art will recogni ze that

heretof ore safety brakes 14 have been attached directly to the frane menber
20,22 of the counterweight 10 and that tongues (not shown) extend out from
t he back of the safety brake 14 and into slots 15 " (not shown) within
the counterwei ght frame nenber 20,22. The tongues nake it inpossible to
-renove the safety brake 14 while the counterweight is positioned between
the guiderails 38. It has been necess , iﬁerefore, to renmove of one of
the guiderails 38 before the safety bﬁ%ﬁ? and/ or the counterweight 10
can be renoved. 20 In the present invention, a safety brake 14
can be renoved sinply by disconnecting it fromthe safety brake apparatus
16 and renovi ng the frame extension 28 on that side of the counterweight

L P is renoved by first renoving the conventiona
j to secure the extension 28 to the frane nmenber
¢ extension 28 down

fasteners (not
20, 22 and f6#

2

7

% | N~ k) 5

4
64

V7 YUY, |
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"~ 25 away fromthe frame nenber 20,22 until the extension 28 can be
pul | ed WRAF29Mdm t he frame nmenber 20,22. The safety brak®CIH$a3/0406&6 16 has
. been descri bed heretofore as being nmounted on a counterwei ght 10. The
safety brake apparatus 16 is equally applicable 10 to el evator cars, and
therefore may be properly described as a safety brake apparatus 16 for .an
el evator vehicle. Mreover, frame extensions 28 nmounted on an el evator car
can al so be used to facilitate safety brake 14 renoval. Although this

i nvention has been shown and described with regpect tQqthe 5 - detailed’
enbodi nents t hereof, |t wll be understood by ose SM ed in the art that
various changes in fo and d a t hereof may mad i t hou arting
fromthe spirit and scop@K{)f t nve | : ' N
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“12 W claim 1. A safety brake apparatus (16) for a vehicle (10), the
vehi c| Q821D car or a counterweight, traveling in an BFEUSIWME; st way
. (12), conprising a first link (52), pivotly attached to a first side of .
“said vehicle, and characterized by including: a connector rod (56),
extending through said first side and a second side of said vehicle, and
pivotly nmounted in said sides, a pair of second links (54), one of said
second links fixed to said connector rod on said first side of said vehicle
and the other of said second links fixed to said connector rod on said
second side of said vehicle, wherein each said second link is connected to
an actuating rod (64) of a safety brake (14) orRg he respective side of said
vehi cl e, and angd nternediate |link (58) for con‘%hting said first and second
| i nks on said fi¢st side of said vehicle, yZin actuating said fi;ﬁﬁ link -
Id I nta&r AK A0\ I pt-ake annector r n
Icﬁgigs ::ig set L e e I 1S} u..‘.!:...ﬁ!’lﬁ'ﬂ.,,.._‘.‘*“.'.‘ﬂ.':...... and seco
t her eby caus§gg{§§fd safety brakesf

claim2. 3. Amte| @3. o
|

Sgb’ <%§%§éF3 O O A;S:;L<?- = FJ{}

and

q
(

13
,0. - ™
3
L )

N

1 KT : Q
0 -é— .@. -@-
h I
R o \
- N
S N\ X N
N -
' N N~

&/5



95?2%92; atus according to claim1, wherein said fp¢fisdsioddss S
connected governor rope (44) of a governor rope assenbly (18), said

~governor rope assenbly including a brake (46) for braking said governor

rope in an overspeed condition; wherein said governor rope is driven within
said hoistway by said vehicle. 5 . The apparatus according to cl ai m+4,
further conprising: an inertia conpensator (66), said conpensator nounted
on said vehicle and connected to said first link; wherein inertia of said
governor rope assenbly resists acceleration of said vehicle, and said
inertia conpensator dissipates said inertia and thereby prevents said
safety brake fromactuating in response to said inertia of said governor
rope assenbly. 13 6. The apparatus according to claim5, wherein said
inertia conpensator conprises: a spring (68); a rod (70), having an end
attached to said fJﬁizrht?( said rod received wi thin sald

N | —
o 54
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spring; and.a flange (73), attached to said fi rst S|de of satd vehacle
said flange having a hole for receiving said rod; wher ei n!sai d spring acts ,
bet ween said flange and a fastener (71) attached to said ’rfod = érﬁjg&'lﬁem O
resists actuation of said first link and ther %‘gggugg gﬁgépnsoéfv h%e?‘a‘f%'y
brakes. 7. The apparatus according to any
wherein a pivot (60) nDuntlng sald flrst Ilnk to said flrst S|de |s
positioned such that nEAPEPSSH B0 ] L\

relative to said ygl‘g gggeﬁﬁlﬁs&

first link to traee
gover nor rope,

according to any nﬁetﬁa&.. EQEﬁtSﬁQréh&lté&chQ@fﬁBvSa’allrddconneCtl ng rod
nmount i ng sai d sécond III’IES fo sald venicle 1s _po S|=f'|’o='=6"""ne relative to'said |
second |inks such thatA'Héi’&bHQf?ﬁ!lﬂxfh@taﬁWﬁgbé’&eﬁu +$ E%r:fd\wﬁﬁth%egfjhﬁﬁxﬁﬂge

causes sai d actuating rods attached to sal to t
great er di st ance the pempleyityafin dlovacar safety amangemeat ahd alsetanindieasecthl |rdlab|1|ty

of the safety arrangement. A person of skill in the art will further recognize that is

an advantage to degrease the amount of time necessary to actuate the safeties, since - .

the speed of f the vehicle accelerates by virtue of gravxty

SUMMARY OF THE INVENTION
vy . t is, therefore, an object of the invention to minimize the actuation time of 2
~ . safety brake. '

It is a further object of the present mvenucn to minimize the required space
for safery brakes and artached linkage.
t is a still further abject of the present invention to increase the refiability of -
a safety brake apparatus. '
It is a still further object of the present invention to minimize the necessary R
maintenance of a safety brake apparatus. e
It is a still further object of the present invention to prevent the safety brakes

from actuating in response to inerta of the governor rope.
It is a still further object of the present invention to facilitite the removal of 2

safety f§om a car or counterweight frame.

i

It is a still further object of the present invention to facilitate the installation
ofa vemcle within, or the removal of the vehicle from the hoistway.

According to the present invention, a safery brake apparatus for a vehicle
traveling in an elevater hoistway is provided, comprising a first link, 2 pair of secon-c
links, a connec:or rod, and an intermediate link. The first link is pivotly attached to ¢
first side member of the vehicle. The connecting rod extends through the first and -
second side members, pivotly mounted ~ithin each side member. One of the second
links is fixad to the conneciing rod on the first side member side of the vehicle and

the other second link is fixad to the connecting rod on the second side member side



3. - A counterweight for travel in a hoistway, conprisi ng‘ir ﬁ,utrm tl‘}avr;n
a first side and a second side opposite one another; a palr o;f,5f SEHE /
o Bale .

i

ext ensi ons, one of which is renpvably attached to said fj ”
and the other renovabl y attached to said secgodstitute;sheeps ate;abet.@.sﬁl__,
brakes fixed to the frane extensions, one on"gach side, each of said safety
brakes having an actuator rod; and a |ipkage for operatl ng said safety

brakes, said |inkage conprising: a flrst i nk, m to said
first side; 10 a connector lmlj mwmm ﬁtn]ﬂ rough said
first and seBhndaisi:des, and pivotly nounted therei h; a phir® off second

| i nks, one of said second links fixed to said connector rod on said first

side and thejot he&ﬁffet*}%kadce%ﬁﬁ&ﬁldsh'@)lféi-leve)h%ieSm),smé%lﬁ@l'&fb@ﬁigqca&@ﬁaon sai d
second side, wherein each said second link is connected to

sai d act uat i eeunterwetght.stravgling incaneldyato doistwayh@R2).reompeising adfirst kink (52), pivadly

_ fS;Ia(TE an | n;%cgeg 'toag. ?’1:41 sﬁlé off and vgm gcgn'dnc%araa{e%zfe& By mc?ur}ldm gecond |inks on

a connector rod (56), extending through said first side and a second side of said
vehicle, and pivotly mounted in said sides, a pair of second links (54), one of said second
links fixed to said connector rod on said first side of said vehicle and the other of said second
links fixed to said connector rod on said second side of said vehicle, wherein each said

second link is connected to an actuating rod (64) of a safety brake (14) on the respective side

P
~

U of said vehicle, and an intermediate link (58) for connecting said first and second links on
said first side of said vehicle, wherein actuating said first link causes said intermediate link to
rotate said connector rod and second links, said second links in turn causing said safety

brakes to actuate, and thereby causing said safety brakes to brake said vehicle.

2. Cancel claim 2.
3. Cancel claim 3.
4, The apparatus according to claim 1, wherein said first link is connected to a governor

rope (44) of a governor rope assembly (18), said governor rope assembly including a brake
(46) for braking said governor rope in an overspeed condition;

wherein said govemor rope is driven within said hoistway by said vehicle.

(7

s. The apparatus according to claim 4, further comprising:

an inertia compensator (66), said compensator mounted on said vehicle and connected
to said first link;

wherein inertia of said governor rope assembly resists acceleration of said vehicle,
and said inertia compensator dissipates said inertia and thereby prevents said safety brake

from actuating in response to said inertia of said governor rope assembly.



fi rst si de’ of ~said.counterwei ght; wherein actuating said j{ ?‘E“t’“l’

said internediate Tink to rotate said 20 connect or and
i nks, said second \ uating said safety br&%@é%ﬁ
causing said safet ‘“ﬂ Mﬁ“[w‘mwmfsal d coBubstituteggheets
. according to clains whetein said fi,rst link is connected to a
- governor rope of a governor rope assenbly, said governor rope assenbly 25

i ncluding a brake for braking said govern e in .an overspeed c |

wher ei n sai d é@verrﬂ}e%ﬁ@msé‘c%ﬂfﬁi‘%?égP A nwg%fgﬁ‘%‘gfw B'S?Qg%‘?% cggﬁmé%:

5. The appar at usdgﬁ;ﬁg gsng to clains 2 or 4, further conprising: an
inertia conmpensat or é conpensat or nmounted on sai d vehicl e and connect ed
to said first |ink;atd(70), having an endrvacisidrtoisnid firstlink saidired tecizedwiithinogaid -
assenbly resists accel eration of said vehicl e, and said inertia conmpensator
di Ssi pat es saisBripgAd a and t hereby prevents said safety brake from

actuating in responsg,ida (9, ddch&d fol RidfirsBalél o HSAIEVEHN¢le /A flange having a hole for

receiving said rod;

wherein said spring acts between said flange and a fastener (71) attached to said rod,

and thereby resists actuation of said first link and therefore actuation of said safety brakes.

7. The apparatus according to any of the preceding claims, wherein a pivot (60)

—

U mounting said first link to said first side is positioned such that moving said governor rope a
particular distance relative to said vehicle causes said intermediate link connected to said first
link to travel a greater distance, thereby amplifving motion of said governor rope, and

therefore also said actuating rods.

8. The apparatus according to any of the preceding claims, wherein said
connecting rod mounting said second links to said vehicle is positioned relative to
said second links such that moving said intermediate fink 2 particular distance causes
said actuating rods attached to said second finks, to travel a greater distance, :
thereby amplifying motion of said intermediate link. -

1
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(57) Abstract

A safety brake apparatus for a vehicle
traveling in an elevator hoistway is provided,
comprising a first link (52), a pair of second links
(54), a connector rod (56), and an intermediate
link (58). The first link is pivotally attached to a
first side member of the vehicle, The connecting
rod extends through the first and second side
members, pivotally mounted within each side
member. One of the second links is fixed to
the connecting rod on the first side member
side of the vehicle and the other second link is
fixed to the connecting rod on the second side
member side of the vehicle. The intermediate
link is pivotally attached to both the first and
second links on the first side member side of the
counterweight. Each second link is connected to
a safety brake. Actuating the first link causes
the intermediate link to rotate the second links
and therefore the cormector rod, and causes the
second links to actuate the respective safety
brake.

(54) Title: m BRAKE APPARATUS FOR AN ELEVATOR CAR OR COUNTERWEIGHT \/ :




8. The apparatus according to any of the preceding clains, whereis said .’
connecting rod nmounting said second links to said vehicle is positioned
relative to said second |links such that noving said internediate link a
particul ar di stance causes 5 said actuating rods attached to said
second links, to travel a greater distance, thereby anplifying notion of
said internediate link. 16 _ :
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