El evator System and Count erwei ght Assenbly This invention relates to an

el evat or system whi ch produces a snoother, - quieter ride at high speed
travel 5 rates, and norezparticularly, to an elevator system having an.
aerodynamical |y improved counterwei ght assenbly. Hi gh speed el evator
systens are necessary in nodern high rise buildings in order to reduce
passenger trip tine. Such elevators commonly travel at speeds of, one

t housand 10 feet per minute [err] and higher. §3&9§2€$§%a or car
travel s at such high speeds; it is inportant that car noise and vibration
be kept at a mininmumto ensure passenger confort. New car suspension
assenblies and rail guiding inprovenents can achi eve very qui et and snooth
rides over the nmgjority of 15 t he path'o% Travel of the car in the

hoi stway, however, air turbulence will result in the hoistway.due to the

confined nature of a hois | gh, I at o] ed, at . which.t he v
el evator car and counter atyfll -JHEJa éﬁk#é$§§§%3§§5%§§ 1Y -
turbul ence is created both by the car 20 and by the counterweight.

Car - i nduced turbul ence can cause noise and vibration in the car as the

| atter passes each l'anding sill and hoi stway door; and car-induced plus

count erwei ght -i nduced turbul ence can cause noi se and vibration in the car

when the car arfhimuinventightrplates to2arcailevatvar systdm whichway. This
i nvention_j ' te t he. .k ' of. t 2,81 noi se and
vi brati oné%ﬁ%%a%%’ﬁ?%ﬁ%ﬁf eﬁ?i%gg%%% Z? 8m3rdgﬁté§el\ffarc 23, 1976 to 5
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el evat or . anllierdt:2dkhiS40PPSifptBoedS@olinterweight assembly.

High speed elevator systems are necessary in modern

high rise buildings in order to reduce passenger trip time.
Such elevators commnnly travel at speeds of one thousand

10 feet per mi.'nute,.!(s'.lms-'l)and higher. - When the elevator car travels
at such high speéds, it is important that car noise and
vibration be kept at a minimum to ensure passenger comfort.
New car suspension assemblies and rail guiding improvements
can achieve'very quiet and smooth rides over the majority of

15 the ﬁath of travel of the car in the hoistway, however, air
turbulence will result in the hoistway due to the confined {:
nature of a hoistway, and the high rates of speed at which
the elevator car and counterweight move through the
hoistway. 'Such air turbulence is created both by the car

20 and by the counterweight. Car-induced turbulence can cause
noise and vibration in the car as the latter passes each
landing sill and hoistway door; and car-induced plus
counterweight-induced turbulence can cause noise and
vibration in the car when the car and counterweight pass-



long skirt below the car door on the hoistway |anding side of the car to
reduce sill vibration and noise; and the use of guide plates nounted on the
top and bottom of- the 10 el evator car to deflect air away fromthe car.

A problemw th the car guide plates Lnpthe aforesaid patent is that they
deflect air toward the counterweight assenbly. Thus the guide plate wll
create a turbulent air condition in the path of travel of the.

count erwei ght, Wen the counterwei ght 15  -passes through this turbul ence
it will be*paRsPhiernéncibeah@iftmayref Thds dpwenkinn &t ARt edward t he

car. This typaraf ther gegastionViof thiCnetdRMAaisedE \Hidi=sd iamiin the car
as the car agd Eountermg% ht _pass each -other in the hoistway. 20 It
isiiheredeé hi 68Peép_ A& i nvention to provide an i nproved hi gh-speed
el evat or syst enUuBi.cPapenti des 39945 ,4/680 grantedl Mairch [(,sexaym8 tode. |t

is &gfurt ject of this i nth.on i de =YY, tem of the
char ascterhlﬁ%‘slgrgi’ b%g %i'c%og‘rcg%é%e?%sée%ggﬁg\gg %fqlour{eulaéer%:e %t ween t he
car and covhbrakdpphinagn: kdpvekor.cadibist patent svggesits e WRIOL tai s

| vent i on 18ndi ERSEeALAH End SaiddtR G (ie HARGAL AR Sfaand

vi bration I ndfce t he counterweig L COFdI#. 0 one
aspect of PRetBreSakt ten¥Feducen sifds ¥ibration and noifed and grhe use

count er wei gbt gasaenpluteepicusited oh thadpoland® hbitteme of e ity of
counter wei said_frane

relatlvelygﬁ%ﬁat?ngér PcHg%ﬁkgﬂé8?25%§%§3F%Fﬁgh%thFﬁg agfggéﬂf Il of
the el evatwitbathandar pgaideoplates in the aforesaid patent is that
.\“l they def1ect air toward the counterweight assembly. Thus
the guide plate will create a turbulént air condition in the
path of travel of the'counterweight. When the counterweight
15° passes through this turbulence it will be passing the car
- and will reflect the turbulence back toward the car. This
type of arrangement-will increase noise and vibration in the
car as the car and counterweight pass.eéch other in the
hoistway. . ' N

20 It is therefore an object of this invention to provide
an improved high—speéd elevator system which provides for a
smoother, quieter passenger ride. '

It is a further object of this invention to provide an
i _ élevator'system!df the character described which produces
25 reduced air turbulence between the car and counterweight as

they pass each other in the hoistway.
- | Thus, this invention is directed toward a

soluiion to the problem of car noise and vibration induced
by the counterwédight. . o
30 - According to one aspect of the pfesent invention
there is provided | .
an elevator counterweight assembly comprising:
a frame for holding a plurality of ' |
' counterweights; said frame having, in p}an, a pair of
35 opposing relatively_long‘sides whiéﬂ:”{ﬁ”ﬁsé, are parallel
to the adjacent wall of the elevator car and a pair of -



-3- relatively short S|des joining the ends .of the |ong S|des and air

defl ector neans nounted on at | east one end of said frame for deflecting
air outwardly over the 5 | rel atively short sides of said frame when -
said assenbly is in notion. According to another aspect of the present
invention there is provided an el evator system conprising an el evator car .
10 ~ nounted for vertical travel in g hoistway, a counterweight coupl ed
to the car by a cable and disposed for  vertical travel in a path- which
passes adjacent a-wall of the car, ‘the counterwei ght being provided on its
upper andiofa{ Y&y C8RoMET 81 8bE ilsihfﬁI;O&haEéﬂasaaEaeasd159 defilyget, air 15
outwardly of the countermelght Ih a difection parallel to tﬁe adjacent car
wal | as t¥ecounterwei ght .travels vertically. In order to control air flow;

in thg QOIZ stway |naii'1€ddf!}é6tby RéahbemeauBbar vai ght 1ehBe bakt ehd s
provi de

def | t t . the bott. m '
P oboind &P saracktind, bef cheEieol 2nd oyt ub et el pabe b nsnrar O

csnnectlomslatevalgfehabtysaﬂésdoﬁpsaed fnbmardheh thédcassemblgi gist frane
and defl egtqr Seid that there are no turbul ence-induci ng protruberances on

N
”

the 25 coun%ermelght at the connections.. For ultra-high speed el evator

systens, the counﬂ@qmﬂqyﬂgftenenahbeéoﬁppﬁehtchahebprpaéneted front and
back to pfpsuice; SAOLLEr&0pLi proysgside surfaces facing the elevator car.

The invention provides_for air which woul d otherwi se_be 30 - - deflected
towards the car to?BeSHRYRESY c8Y$ECPhEORPHESIRE Fﬁee&SHﬁFQFméﬁﬁht _
10 mounted for vertical travel in a h01stway, a counterweight ' Q-)

coupled to the car by a-cable and dlsposed for vertlcal
travel in a path which passes adJacent a wall of the car,
-the counterwelght belng prov1ded'on its upper and/or lower -
end with alr deflector means: arranged to . deflect alr '
15 outwardly of the counterwelght in a dlrectlon parallel to
the adJacent car wall as the. counterwelght travels '
vertically. ' T
In order to control alr flow in the hoistway in
the.Vicinlty.of the counterwelght, the_latter is provided
20 with air_deflectors mohnted-on either the top, the bottcm,
or both, of the counterweight frame. The cable and rope
compensator connectlons are preferably all dlsposed

inboard of the counterwelght frame and deflectérs, so that v

there are no turbulence-1nduc1ng;xobnbenﬂmes on the

25 counterweight at the .connections. For ultra-high speed
elevator systems, the counterweight frame and components

 can be jacketed front and back to produce emooth

continuous side'surfaces'facing the'elevator car. The
invention provides for air which would otherw1se be

30 deflected towards the car to be deflected to the sides of
the counterwelght.



*-4- These and other objects and advantages of this invention will becone
nore readily apparent fromthe follow ng detailed description of exenplary
Lpreferred enbodi ments thereof when taked i# conjunction with the
acconpanying 5 drawings, in which: FIGURE 1 is a front el evational view
of a counterwei ght assenbly having air deflectors nounted on the top and
bottom 10 thereof in accordance with this invention; FIGURE 2 js a side
el evational vi ew of Theseceandt ethergbbjastenand adymntaadse dafHEYS in which
t he conpensat ot_an | e +hit r ces K sl rareidom tHdURE 3 i s
a.fragmented f}gﬁﬁggﬁgsaﬁfg%aﬁgg?g% gﬁ%% %%%ﬂgéﬁﬂfﬁﬁﬁki rnrﬁ% tge't e
havi ng a cabl efohdevdngadetaiiiled dessrdptdon \if FrARLIoHERTE ?‘Pﬁgéments_

acgor dance W t bpanaternerb i@t rocdiiuRitasan ity aitid Gricamshify TWRE 4
isra front elevational view of a counterwei ght assenbly which has been

coml et ely 'j acREaWdngs r dPudigh: 20 turbulence in accordance with a
further enbodi ment of the present invention. Referring now to the draw ngs,
there is shown in FIGURES 1 and 2 an el evator counterwei ght assenbly which
is 25 denotéed generally by the nuneral 2. The assenbly 2 includes a frang
4 with-an upper end FIGQURE ands d dmmtaredexationalaivieuief 2 grpentgryapght
10 are nounted _at the outer..sj : I r jdaidPBoftom
and 8 to engag@%?@bggumagﬁg }%ﬁ%‘ﬁé@tﬁ% %not esdﬁ_(r}g\hm)mm%i%ﬁﬁare nmount ed

on 30 thk0val theafeafhdrmhaasomdanceawikh rdiks InestetRNbet ween an upper

cross plate 14 and GO £105% NAE dfevibidia boldpdt henet o. The

wei ghts 18 extend upwar roma transverse support plate 20, tqQ t upper
crqgs pl ate 14pqﬁn££rwei&gt assembly show1ngltﬁ) ﬁgr in which Qﬁe PP

compensator'and'cableihitches are recessed in the assembly:

man

FIGURE 3 ié'a'fragmented'front elevational view of a
15 counterweight of the type having a cable sheave, and which
is provided with air deflectors in accordance with another
embodﬁmﬂn:of'ﬂmepresmu:inventhu and ' _
FIGURE 4 is a front elevational view of a éounterweight
- assembly which has'been'COmpletely jacketed to reduce air
20 turbulence in accordance with a further embodiment of the present

invention.

'Reférring now to the drawings, there is shown in
\_ : FIGURES 1 and 2 an elevator counterweight assembly which is
' 25 denoted generally by the numeral 2. The assembly 2 includes
~a frame 4 with an upper end cap 6 and a 1pwef and cap 8.
Rail guide roller groups 10 are mounted at the outer side
edges of the upper and lower end caps 6 and 8 to engage the
counterweight guide rails (not shown) which are mounted on
30 the walls of the hoistway. Guide rods 12 extend between an
upper cross plate 14 and a lower cross plate 16 and are
bolted thereto. The Weights 18 extend upwardly from a _
transverse support plate 20 td'the upper cross plate 14, the
weights 18 being telescbped over the guide rods 12. A cable
'35_ hitch plate 22 receives the'counterweight cable hitch
thimble rod 24. It will be noted from FIGURE 2 that the
hitchplate 22 and thimble rod 24 are inboard on the



wei ghts 18 being telescoped ovef t.he guide rods, 12., A cable 35 hhtCh
plate 22 receives the countermelght cabl e hitch thinble rod. 24. 1t will be
noted fromFIGURE 2 that the hitchplate 22 and thinble rod 24 are inboard
~on the - -5- counterweight frane 4 so as not- to create any

t ur bul ence- |ndu0|ng protrusions on the assenbly 2. A conpensating rope
hitch channel "26 is mounted on the franme to receive the conpensating _
hitch thinbles 28. It will be 5 noted fromFlIGURE 2 that the conpensatlng
hitch channel 26 and t hi bl es 28 are al so inboard on the frane 4. An air -
deflector or_fo asse mount ed’ t he per end of the
count er wei gﬁ? 8*5?5%8%?@ )Erl%\?nt | r?g? SI af‘é’@ﬁ ar e& to the upper end
cap 6 and etuehdleheeeﬁndmnahgv@rb&nusiqns(hnrtﬂé(assnmbiﬁoe Dwnwar dl y >

d t d di f l R2,
i ot S S (el 2SR 0 g ke
defl ectors B0 aaqenyec&hne@p@@ hh@?huﬁh&ﬂblﬁﬁﬂl&ﬁ&ibt vihtl be

deflectg s ﬁataadéémaﬁchwahtm%oe@xe cAinffensatifld aptEs &%aﬁs%n@unt ed

on plates 38 secure | ower. craossplate 16 on €lther side. of
bunper 40 wANR@htBdRbAess 28narsi RLSE AaPaddthi the tHea™Ri 4t wadPpfEr  The

ot ter movelSSRRar APy ERAaReEAE A W ek S ELE b CapbRE
a countermeegﬁt°§s§bﬁbpyuztﬁﬁwdlzh$ Bgserkdie\2at oManting \ibbaken BReare

count er vei g@échfehuéss tReSUPRLE SRR & A B dP LIFOSRELER b BY et Ne
el evat or he defl éctors have two cor onents 44 .and_46- whi ch arevi

separatéd’bghﬁ gabd38r9ﬁﬂﬁﬁgﬁeﬁﬁléﬁ'thQQWﬂﬂ§ Angoutwardly flared

B side a1r deflectors 31 are connected to the plates 32, and a
transverse leading defleCtOr 34 spans the gap between the side
deflectors 32 and is connected thereto.- As noted in FIGURE
2, the deflectors 32 and 34 are trough-shaped.: Side

15 deflectors 36 are mounted on plates 38 secured to the 1ower
crossplate 16 on elther slde of the bumper 40 whlch contacts
the oil buffer mounted 1n the holstway plt. The lower
deflectors’ 36 channel air to the 51des of the counterwelght
as the latter noves downwardly through the h01stway.

20 FIGURE 3 illustrates a counterweight assembly 2 in a

- 2:1 roped elevator system- whereln the counterwelght includes
a sheave 42 mounted thereon for engagement by the elevator [
rope 43. The deflectors have two components 44 and 46 which
are separated by a gap 48 through which the rope 43 passes.

25 "FIGURE 4 shows an embodlment of the counterweight 2

' wherein the counterweight frame and components are completely encased
on the front and back by a plurallty of removable plates 50,

It will be readlly apprec1ated that this invention will
~ result.in a decrease of h01stway a1r turbulence 1nduced by
30 the counterwelght and directed toward the car as . the two

' pass. each other in the h01stway. By ellmlnatlng progectlng
surfaces from the counterwelght assembly, and by deflectlng
air to the 51des of the counterwelght the car is.subjected
to less air turbulence whereby a smoother,.quleter ride is

35 attained_ The 1nvent10n has partlcular advantages in
high-speed or ultra high-speed elevator systens.



25 . FI GURE 4 shows an enbodi nent of the counterweight 2 wherein
the counterwei ght frame and conponents are conpletely encased on the frent
and back by a plurality of renovable plgtes 50. It will be readily
appreciated that this invention will resuft in a decrease of hoistway air
turbul ence i nduced by 30 the counterweight and directed toward the car as
the two pass each other in the hoistway. By elimnnating projecting
surfaces fromthe counterweight assenbly, and by deflecting air to the
sides of the coﬂnneemmagptphahgescand|yarabpeonedmﬁﬂﬂmsdmﬁqlqaﬁdnnence
~whereby a é@&&{&ﬁéntqli!feizﬁé %h@@n't ﬁ5m§§(t Eﬁde Wl%ﬂgfﬁ\&e@é

particul ar _advantages In spee t I gh- speed el evat or systens
- 6- Si nce e EhﬁngégeaﬁﬂvﬁaFPBFPEﬁs at ﬂﬁen@tséPGﬁggqgﬂ&ﬂﬂkﬁﬂﬁt(ﬁ Rhe
invention myeReisRIStAbEWeEe €RAAM hkN#ehuiFelin®y ‘W EppRrduT &llaing. | S
not 1ntended to linmit the invention otherwi se than as required by the
appended cl ai ns. Clains 5 1. An el evat or counterwei ght assenbly
conprising: a frame for holding a plurality of counterweights; said frame
having, in plan, a pair of opposing relatively |ong sides which, in use,:-
are parallel to the adjacent wall of the elevator car, and pair of 10
relatively short sides joining the ends of the long sides; and air-
defl ector nmeans nmounted on at | east one end of said frane for deflecting
air outwardly over the - . ' _

%



relatlvely short sides of said frane mhen said assenbly 15 s in nDtlon
2. The assenbly of claim 1 wherein said air deflector neans conprises

opposed channel - shaped defl ectors di sposed above the—upper—end—of—said

frame and sloped 20 downwardly and outwardly toward said short sides- of
said frame. 3. The assenbly of claim?2 further COWH“'I‘NHMHHMH heave:
mount ed adj acent said upper end and |nbo§rd of 25 cable
sheave bei ng di sposed beneath sai d channel - shaped defl ect or's. "4

assenbly ‘of claim3 wherein each deflector. conprises two conponents mhlch
are separated by a gap 30 t hrough which a cabl e may pass. 5. The
assenbly of any preceding claimwherein said air deflector neans conprises
~ opposed troutbaihaped defl ectors di sposed bel ow the | ower end of said frane
35 and sl oped upwardly and outwardl'y toward said short sides of said \(

frane. . 6. The assenbly of any preceding claimfurther conprising a-
plural ity oflecablAnhelewatosncounyervaightonssenhdyt compaiistingevat or

cabl es, said hitcgesrfgbngod ﬁBQaﬁﬁg' abﬁgﬁéaﬂt&ab% CottR e¥edyHtes 1 ni m ze
5 outboard air,turbul ence- 1,nduci, ng Srotu erances on the .counterwei ght

assenbly. 7 saidngrawechavings éﬁyp PBeefli RGLEI QENPRROSINT sai d |
count er wei ghi:émtﬁvenyl Dsﬁd siides amioﬁynam usbach&b patallel e tagsenbl y
of any prece %I sai defI%ct neans. ¢ ri ses: side
def | ect or s dﬂ%ﬁ%ﬁ 2%eYefhatofca and pair o _
‘10 relatlvely short 51des joining the ends of the long
sides; and : N -
air deflector means mounted on at least one end of
said frame for deflectlng air outwardly over the
relatively short sides of said frame when said assembly

15 is in motlon.

2. The assembly of clalm 1 whereln sa1d air deflector
‘means comprlses opposed channel-shaped deflectors
disposed above the upper end of said frame and sloped

20 downwardly and outwardly toward said short sides of said
frame. ' '

3. The assembly of claim 2 further comprising a cable o

sheave mounted'adjacent said'npper end and'inboard of s
25 said frame, said cable sheave belng dlsposed beneath

said channel-shaped deflectors.

4. The assembly of claim 3 wherein each deflector
compr1ses two components whlch are separated by a gap
30 through which a cable may pass.

5. The assembly of any preceding claim wherein said
air deflector means comprlses ‘opposed trough-shaped
deflectors dlsposed below the lower end of said frame

35 and sloped.upwardly and outwardly toward said short
sides of said frame. o
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to at |east one end of said frane.via-nmounting plates, End 15

transverse | eadi ng defl ector spanning the gap between s Mﬁﬂﬂmqaﬂlﬁﬁmrs

and connected thereto. 9. An el evator system conpri si
nmounted for vertical travel in a hoistway,-add-a 20  counterwei ght coupl ed
to the car by a cable and disposed for vertical travel in a path which
passes adj acent @- wal Thgfasgenby ofhanyopreeeddnghclpdmn urtd@rded on its

upper and/or a |SyRpr S tna ahp;.aui-ani%yearoeamenm%ﬁe&g%ﬂ kA idefthr@gle air
outwardly of the_counterwej parallel .to the adjacent

car wall as the T rﬁ%ﬁﬁﬁ?ﬁg?ntVéGBI?TﬁngPEaFPVReTG saifle hdfohes deingi m
9 wherein said mmanS@QIQhBOSﬁﬂpbfssald frane sbdasaitd ainhisdkleect or neans

ot o 47 r anpraRgd BIACLaRiaRedoet haRLaRs. PLRERREdaRRRun i End e
The systenlof(ﬂquntﬁrWemqmera%eﬁpblxbng a cable 35 sheave nDunted

adj acent sai d upper end and inboard of said frane, sald cable sheave being

di sposed beneath sai d_channel - shaped defl ectors, - The ,syst em of
claim 11 wherein’ eacﬁmﬂ%f?%ﬁ?ﬁklﬁoﬁﬁr?@%spfﬁﬁeebﬁﬁoﬁéﬁﬁg whezein said

separated by a gffunteBrgights ciréhenepbkedmiy BASaerbdynanic Fhekewst em of
any of claugf 9 to 12 wherein said counterweight .conprises a frane and said
air defl ect means conprises opposed trough-shaped defl ectors di sposed

bel ow t he | ower &nd drthsaoasisémbhy afidanyopedceding claim wherein said

air deflector means comprises: side deflectorsfconnected
— to at least one end of said frame via mounting plates,
- and o _ | o
15 a transverse leading defleetql_- spanning the gap between
'said side deflectors and connected thereto.

9.  An elevstor system comprising an elevator car
moﬁnted'for vertical travel in a hoistway, and a

20 -counterweight coupied'to the car by a cable and disposed
for vertical travel in a path which passes adjacent a
wall of the car, the counterweight being provided on its
upper and/or a lower end with air deflector means |
arranged to deflect air outwardly of the counterweight

25 in a direction parallel -to the adjacent car wall as the
counterweight travels vertically.

10. The system of claim 9 wherein said counterweight
comprises a frame and said air deflector meens comprises

30 oppesed channel-shaped deflectors disposed above the
upper end of said frame and sloped downwardly and
outwardly of sa1d frame.

11. The system of claim 10 further comprising a cable

35 sheave mounted adjaéent said upper end and inboard of
said frame,'said'cabie sheave being disposed beneath
said channel-shaped deflectors.
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upwardly and outwardly of said frame. 10 14.. The system of gny of ¢l ai ms 9

to 13 wherein said counterwei ght conpr|Ses a frane: and furt'Ber Lonmprising -
a plurality of cable hitches on said frame for connecting said frane to J

~said cable, said hitches being 15 - disposed inb u SO .as
to mnimse outboard. air turbul ence-inducing prot Eml Imu lmmlll ﬂl]e
counterwei ght. 15. The system of any of «lainms 9 to f4 hhefeih said 20"
counterwei ght is enclosed in an aerodynanic jacket. 16. The system of any
of clains 9 1&.15 Thieersyistemialf ocolmtmrlz\blvglnerempeashsdefleetorand wher ein
said air ﬁ@@’§%¥i AR SHene S I igs def t 5 at-
| east one en%% sal ﬁﬂa&rre wéa m)uth% ng &Faétug% Qé,?},—aEQEQ@ sve sé | eadi ng
defl ect or spihaongh ndigdy Hhe ekl & avay sﬁ’%@sdef | ectors and connect ed
thereto. 17. An el evator countermelght assenbly substantially as 30 .
herelnbefore described with reference to the-acconpanyi ng draw ngs. 18. #An
el evat or dsysttdm sdb& SHSEE f%@%r‘?&ﬁ fHea ¥ %e%%rlr%e‘ﬂhg}'ﬂ\nr §Péf5ence to
t he acconpanbbn@t@ﬁwﬂﬂqht comprises a frame and said air deflector

means comprlses opposed trough-shaped deflectors
- disposed below the lower end of said frame and sloped

upwardly and outwardly of_said frame.

10 _ : Sehettha _ -
14. The system of any of clalms 9 to 13 whereln Sald '-_\)
counterwelght comprlses a frame, and further comprlslng ,
a plurallty of cable hltches on said frame for _
connectlng sald frame to said cable, ‘said hltches being

15 - disposed inboard of said frame so as to mlnlmlse

- outboard air turbulence—lndu01ng protruberances on the
counterwelght.

15. The sYstem'offamy of claims 9 to 14 wherein said
© 20 counterweight_islenclosed in an aerodynamic jacket.

16. The system of any of clalms 9 to 15 whereln sald
counterwelght comprlses a frame and wherein sa1d air
deflector means comprlses. 51de deflectors connected to _ >
25 at least one end of sa1d frame via mounting plates, and
a transverse leadmg deflector spanm.ng the gap between
) sald side deflectors and connected thereto. -

17. An elevator counterwelght assembly substantlally as
30  hereinbefore descrlbed W1th reference to the
accompanylng draw1ngs.

‘aléQ An elevator system_sdbstantially as-hereihbefore
-described with reference to the accompanying drawings.




