érqgressive Saf ety Device Technical Field This invention relates to

el evators, specifically, elevator saf ety devices. 5 'Backg;%g .ﬁr
$af ety regul ati ons concerning the design of elevators réﬁh\rb r essive

safety on.the elevator car or its counterweight if the elevator is operated
al, or ‘above certain speeds, e.g., 8 neters per second, so 10 that the
car or counterweight will be decelerated ar+a fast, but confortable rat -
when the car or counterweight is noving . at a maximumor critical speed A)
maxi mrum 2 decel eration of 10 neters per second is prescribed but peaks p
to 25 neters per second2 for up to 40 ns are 15 permtted. The
progressive safety, one of several types of safety known.in the prior art,
provi des decel eration that increases with distance, and is usually conpl ex
and expensive: Usually, there is an entire safety block 20 - (assenbly)
that consists of a resilient ne reggsne a3a5e ed.spring coil and
a braking surface that is forced against the guide rail by a rather conplex
array of Ievers-aq@éwggg?i gpRefgting on the resilient nenber. O her
simlarly operating safeties use disks, 25 springs and eccentric
nmenbers to force the bTBRE snveationgrehates hto relavatoms s speod facadayet v

devi ce presents seleiakodi sadeeft dg¢bces N addition to being extremely 30
-2- expensive. Anong them the safeties are difficult to maintain, (often
requiring lubrication of the. various o

' 5 Background Art

e - o Safety regulations concernihg the design of
N~ elevators require a progressive safety on the elevator
car or its counterweight if the elevator is operated at
or above certain speeds, e.g., -8 meters per second, so
10 - that the car or counterweight will be decelerated at a
fast, but comfortable rate when the car or counterweight
is moving at a maximum or critical speed. A maximum
deceleration of 10 meters peréecond2 is prescribed but
- peaks up to 25 meters per second2 for up to 40 ms are
15 permitted. - . ) ' o
The progressive safety, one of several types of
safety known in the prior art, provides deceleration
. that increases with distance, and is usually compléx
and expensive. Usually, there is an entire safety block
20 (assembly) that consists pf'# resilient member, such as
a prestressed Spring.coil and a braking surface that
is forced against the guide rail by a rather complex
array of levers and wedges operating on the resilient
member.  Other similarly operating safeties use disks,
25 springs and eccentric members to force the brake surface
against the rails. This type of safety device presents
several disadvantages, in addition to being extremely
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novi hg parts they contain to operate <t he brake), and the brake forces
decrease gradually as the linings wear, 5 e.g., after test stops are .
made, which is a major problemw th existing safeties. A progressive safetyt
i's shown~ M German published application 2604157. That safety has a pivoted
gui des a safety gear, and a sef of disk springs 10 pushes on™*
i g wedge. - The gui de wedge needs“a speci al nounting arrangenent,
however,” and the springs, because of their special shape, need a special
nount, which takes up significant space. The safety roller also wears on
only one side, and the springs require a 15 critical adjustment for the
safety to oper atXpensiyel.y. ABPog| sbeme the|safetien 2FF obLcwWit the

present inventi qiaiinkaliey,Pr(@¥¢itdd 2eghidthy’ Bhbyisa€1be, of AWM Garidixpensi ve
progressive safety .that needi nearlx no ngintenance nd .wh s% brake 20
force does not o PREES, EBFYI §OK ?nﬁp?ﬁP??mfhﬁ €lin i on,
there is. provi dathea hraker fosices detregsdegradually &% akheglimingsewsanr, car
or counterwsl ghty chargeteriragd B¥opd Eggshgge'%gcﬁl%@gn A9 attached
to the el evator car ‘or the counte(mslg t, and receiving a guide rail; a
brake |ining, s&®@blem wathepridsiingdchrEeEd®®he housing and | ocated on one

side of the rail; a heprogpessdvat sagheg 19 showholsi Germariphb Kiddhexpring
arear and a ol PRI oR2ROA BT, | CihaBlRRRe LT A8 NI AP C)
adapted to be céhagcouddes & gafetrogeavnnanded setidf digk AEPNESR er wei ght
for being dig ecipdned bl lkhe! gURALAg Eagal I Othencude SRidbaiedy dhe  { ;
governor | special mounting arrangement, however, and the springs,

because of their special shape, need a special mount,

which takes up significant' space. The safety rdller _

also wears on only one side, and the springs require a

15 critical adjustmént for the safety .to operaté_properly;

Disclosure of Invention |
An object of the present invention is to provide
a structurally simple, compact, inexpensive progressive
safety that neéds nearly no maintenance and whose brake
20 _force does not deteriorate rapidly. '
According to the present invention, there is provided _
a progressive safety device, for braking an elevator &;i-
car or counterweight, characterized by: '
| a housing, said housing being attached to the
elevator car or the countérweight, and receiving a
guide rail; o _
a brake lining, said lining being attached to the
. housing and located on one side of the rail; '
a leaf sprihg attached to the housing, said leaf
spring defining with a second side of the rail opposite
said one side a tapered area; and '

a roller, said roller being located within said
tapered area and adapted to be conhected to a governor
connected to the car or counterweight for being directed
initally towards the narravend of said area by the governor



-3 - t'o.engage the rail and thereupon be forced progressively further
towards the narrow end with deflection of said |eaf spring by rolling
the rail as the car or counterweight noves. In the preferred enbodinme
el evator 5 safety (for the car or counterweight) has a brake shoe (tHa
i‘s;| ocat ed on one side of the guide rabl. On the opposite side of thi
is aroller and a spring (e.g., a pivoting |eaf spring), which defines,

on
one side of the fai, t gper r (ql i der ¢ +., The
Porter ts nornaif <o 38 St SR MeRbfol B8 edfoas Prdiediibery The
el evat or ent er s furthan fewardsothet ngrrowhepdr vithrdeflectien ahvaaid ( by
a governor ) ié&ﬁldﬂﬂﬁ@eﬂgolrbq&ihgtwea t BReSPa1iD0asNthd hear @d . As a
result of novenent of the. 1 safety roller in that one direction, the
roller is conti MAFSPIRYFRF MOVESai nst the spring towards (in the opposite.
direction) the narroweh eRd pfeféfréd cdmbddEmdrtalen pAkvavort he ot her side
of the rail) iis pulled tighter and tighter against the rail, as this '
happens, 20 ° pr§afiek¥g (E0Fr bR SR V@F \CoOMRtINe I tlec a8 & B&*Kor ce t hat

i sI : i'm ted by thghpeeshdteisppbtLtedyon _h@?]é esfdes B £ Nthe gﬁmama?i n%-
roll er engages a,.so [i s igh.is _at,t .end of the
area, and this sPqu‘Sn%gﬂsﬁ?g%f“??/,g%y&f’hse rr"-’('a):f]f e{r]s,e %%‘#}%\ggro%glﬁaﬁ on 25
of the safety. Springede.gervaspivotinpelrak spoinghy whdah idefilmesyol | er
but, in particul gh oh8 5Dgebbkendafaidy &!LHNdrdh td¥ed Oldfrared Waeeie

somewhat higher in the narrow area between the spring . and the rail. An

enbodi ment - d0 t hd%t RPENERGA- wi The nERL HRF dkS 39 b2y poreStanpl e and
Wi ‘reference t poshheieacbnpehyiwmider candig. vBrereftHee slevatioon enfteixise '

-Drawi ng an overspeed condition, this roller is pulled upward
' ( by a governor ) . forcing the roller between the
_ ~ spring and the rail. As a result of movement of the

15 safety roller in that one direction, the roller is

ai |

continually pushed up agaihst the spring towards (in the
opposite direction) the narrower end of the area. The
brake pad (on the other side of the rail) is pulled
tighter and tighter against the. rail, as this happeiis,
20 producing a progressively increasing deceleration force
that is limited by the pressure applied by the leaf
'spring. The actuating roller engages a soft material
o stop, which is at the narrow end of the area, and this
N~ stop is worn slightly,-by the roller, during operation
' 25 of the safety. This wear serves to compensate for any
wear in the roller, but, in particular, in the brake
pad, by allowing the roller to locate somewhat higher
in the narrow area between the spring and the rail.
An embodiment of the invention will now be described
30 bY'waY of examplé and with reference to the accompanying
drawing. _ R ' '
‘Brief Description of the Drawing _ .
Fig. 1 is a sectional elevation view of a progressive
safety embodying the present invention; .
35 ~Fig. 2 is a sectional plan view along the line I in Fig.
1;



Fig..1is a sectional elevation view of-a progressive safety enbodying the
present invention; 35 Fig. 2-is a sectional plan view along the |ine
I in Fi g\ -4- Fig. 3is a sectional plan view of the roller; and Fig. ¥
4 is a @diagrammuatic elevation view of an el evator safety system enploying a
gover no 6 operate a safety enbodying the present invention. 5 . In »*
t he progressive safety shown in Figs. 1 and 2, a housing frame 1 is
configured like tongs, with a channel- like portion 2. This housing is
attached to an el evator car or counterweight and partially surrounds a
guide rail 3 for the elevator car -or the counterweight. Part-of the 10
housi ng defines a brake shoe 4 with a brake lining 5, e.g., nade of brass.
The brake lining 5 is positioned to engage (slide on) one surface 6. of the
rail 3. A "free" sBigty3rbs|ers¢chienyl iamiwewadfr the rollssat audin t he

portion 2, but nexpif0 4hes ol hgladtdtnPPROYRIad il Bekf @geansurface 15
7. The safety_guide roller has a collar-ljike portion 9, a circular raised

area on the rBlf¥rRtor THafeby | S¥SBeR LORIQEING HiFYSIERTi Ot RBSpBER| Bn 2

bet ween the ssafatg mbodyindgetlie Sprésentl inwitdfoni.s al so in the portion 2,
and whidh in this enbodi nent conprises an assenbly of two.individual |eaf
20 springs 11, 12. © One spring 12, the one facing the rail, contains a -
sl ot to guPde the ¥nlthe proghessiyerafetshone ifl digsecdi /g Rheacol | ar

9, which may heusohghepsglet ¢ LEPESNLidifed IAMd Aoy, KA chak! chdlfie3Prings
are pivot- al attached by cifrcul ar end pieces on pivot mounts 13 25 and
14 in the houi¥h§.9$§tb9?egultT%¥s?hﬁ%§ rﬁﬁrﬁf?%qnﬁﬁgéﬁbﬁP,e§ﬁ¥a§BF|n93¢“<
can flex in acaroot ebthtervéigiousid pdrticalyprsaxoundst at heidel kail83 ésj
explained bel gy} . ¢pe elevator car or the counterweight. Part of the
10 housing defines a brake shoe 4 with a brake lining 5, e.g.,
made of brass.. The brake lining 5 is positioned to engage -
(slide on) one surface-6 of the rail 3. A "free" safety
roller (safety actuator gear) 8 is located in the portion 2}
but next to the_other'(the bppoéite) rail surface, surface
15 7. The safety gquide roller has a collar-like portion 9, a
~ Circular raiséd area on the roller. The roller 8 is
actually disposed in the portion 2 between the surface 7
and a leaf spring 10, which is also in the portion 2, and
which in this embodiment comprises an assembly of two individual leaf
20 springs 11, 12. One spring 12, the one facing the rail,
contains a slot to guide Ehe roller in the tapered area.
The slot receives the collar 9, which may be roughened to
improve its traction on the rail. The springs are pivot-
ally attached by circular end pieces on-pivdt mounts 13
25 and 14 in the housing. As a result of this mounting
arrangement, the springs can flex in and out within the _
housing (under pressure of the roller 8, as explained below).. -
. This spring motion is shown in Fig. 1 by the dotted lines,
which show their "moved" positions. These springs, as
30 arranged, define a profiled or tapered portion, defining a
tapered area (shaped like a trapezoid) in which the roller
8 moves. At the upper end of this tapered area (at the
narrowest’portion) is a brass stop 16 in the housing, which
stop contains a recessed portion 17, giving the stop a
.35 spool-like shape. The stop 16 .is engaged by the roller 8



This spring notion is shown in Fig. 1 by the dotted |ines, which show their
. "moved" positions. These springs, as 30 arranged, define a profiled or
Tapered portion, defining a tapered area (shaped like a trapezoid) A4
the roller 8 noves. At the upper end of this tapered area (at the
portion) is a brass stop 16 in the hou5|ng, whi ch stop contains a 5
portion 17, giving the stop a 35 spool-like 'shape. The stop 16 is engaged
by the roller 8 -5-"and.the collar portion 9 rests in the recessed
portlon 17 when this happens The roller- 8 contains a hole or bore 8A which
.receives a pin 20A which is attached to a saﬁefy gear linkage 20. 5 The

| i nkage 20, as well as the roller 8 and the springs 11 and 12, are held in
place in the houshn@'mmeznmhmat pbateoassewhbyslﬂnmhhehrenetﬂdésp@r{immt17
plate 1B and a s % %g Gwhi ch ‘conpensates for the space occupied
by the |Iinkage 2 P he ‘springs 11 and 12 in place in 10 the
housi ng. =~ The i nkage '1283 I%Pslllarg 8 fFot@ids ias hgileaoelobg 8Acwbich 1oeceives

governor 18 (knovm pith (202 RiHi%h 3l atWalchagr %ataegaeatyhgesarl.@ﬁkage 20,
count er wei ght_ nov ul | ing the I|nk %g 20 g ﬁg g rotatlonal 8
exceeds a pre‘sesta ‘? afedf 1 &feells as the reofder,PopPdybhe cEPHD ?%\t?s%
[ n the fol I oW ng amdh e, am; tle lids xmxpllalqeedm rtheohpusdhgobywah hetfieplate

di agrammatic view 'w%lcﬁ[ 1‘9@13@ 31§ 2¢ eSCéEéEQV 18PEHAt §Ys zﬁé‘%féil

~arrangenent in a SI elev en the: count er we
‘assunes an exces§9k%$QMﬂQMﬁﬂﬂ}qW(ﬁommgnsa§ﬁ§ ﬁ@és@hemﬁaﬁ§eevéﬁyple§thsb@%d
gover nor 18 connepicrﬂdagé) e t(h%rt Blo1GaU ther WeirdRgsoper ahasi12apfl phaeegint he

go ef nor nd .saf et Ilnk trips.the, 452 et guide rolle
lifting the fet Gty Ier %g %o asPFig. we, 915 “§etendd’

by a cable 19 to a governor 18 (known in ‘the prlor art)

which rotates as the car or counterweight moves, pulling
' the linkage 20 up when its rotetional speed exceeds a
'preestabllshed speed level. '

15 The safety device operates in the following manner,
which is explalned_in conjunction with the diaqrammatic
view shown in Fig. 4, which shows a governor opetated
safety arrehgemeht in 3 simplified elevator. When the
deséendihg countefweight assumes,an excessive velocity (for

20 ény reason whatsoever), the_speed governor 18 connected t:the

' car or counterweight operates, and through the governor rope
19 and safety gear linkage 20, trips the safety guide

"roller, lifting the safety guide roller 8 up against
the spring 21 (See Flg. 2). The roller is then

25 drawn progressxvely further .and further

znto the tapered area between the spring and the surface
7,'because the collaf'eoptacts the rail and rolls upward
towards the narrow end of the tapered area. As a result,
the leaf springs are deflected away from the'rail by the

30 upward motion of thewller as this happens. Ultimately,
the roller moves high- enough in the tapered area to
engage the stop 16, all the time rotating. At that point,
it bites slightly into the recessed portion 17 cutting

_ away part of the stop. The_brake shoe is prog:essively

35 :

forced harder and harder against the rail surface during
this rapidly occurring sequence, and thereby applies a



the spring 21 (See Fig. 2). The'foller ts sthen 25 dr awn progre55|vely

further and further into the tapered area between the spring and the e
surface Z.-.because the collar contacts the rail and rolls upward towards ¥
the narr d of the tapered area. As a result, the |leaf springs are —
defl ecte y fromthe rail by the 30 upward notion of the roller as ==
this happ / Utimately, the roller noves high enough in the tapered area

to engage the stop 16, all the tinme rotating. At that point, it bites
slightly into the recessed portion 17 cu¢ting away part of the stop. The
brake shoe is progressively forced harder and harder against the rai
surface during this rapidly occurring sequence, and thereby applies a

-0 Draking hOLan.gn dditd U e GRalELERSCTARERREES pRLYELY- 25 he

roll er noves stop.

" count er wei ghtsively mfhitthe palderd MOves Fﬁ!’aﬂ‘ér thecatepndi ¥hike 5

The rail and dégs g ﬁnsa,nctﬁéﬂ%a&pramag%o&h%engaE R2edsnegtEL el t hough
the roller may. be 4:3; dene onI i t sur so that ‘the rol 'S
surface, na o e & ﬁfi§$ ?Hbstantlally durlng t est

opera- tidns of the saftet )ta;JE\aaq/tdqeermﬂ.ﬂ.em ahdt hhesabaiygsl&retmmt be
h d, I
enphasi zed, g %ﬂﬁk&fs% @iss odgﬁl }:g‘é Q-B&'iﬁf'o &”ﬁe ng-?%ir?écgo&ﬁ
«

conpensated by" t'he wear
hi gher and at its estt@,;lempcﬁuﬁfavﬁdegamemen%%nm

CO”DensatlC"“coi!hf(Dfﬂaﬁﬂs dﬂﬂ'ﬁ%ﬁt %%ﬁﬁ%bh@ﬂalnytHﬁriﬁgtﬁéﬁkneﬁérﬂi t he
brake lining. Once tg] uated very

f d D
tightly in tHeWH §3F$ 3 eﬁ%§tﬁ Fﬁ?éF@ﬁr %é&n Bgtthﬁtség% ¥e reset ve

easily. Ithe Etﬁmnqtthnxnmnpasized, will produce some wear in the brake
lining, but this wear is.compensated by the wear in
brass stop 16: it allows the roller to move higher and

" higher during each stop, which provides “dimensional
compensation®, so to speak, for any redﬁction in the
15 thickness of the brake lining. B
Once the safety is actuated, the roller is wedged
very tightly in the upper portion of the tapered area.
But, it can be reset very easily. The safety housing
. simply is raised slightly (e.g., by raising the car),
20 an operation which causes the safety roller to roll in the
oppOSLte direction (down). Ultimately, the roller is
manually reset within the housing frame to its "free" o

position at the bottom. The roller is very loose in

2 this initial or reset position, and the benefit from
25 ; % e

this is that contact between the roller and the rail
during normal elevator operation is avoided, which
prevents inadvertent safety operation, e.g., from.
vibration. a a " |

30 The foregoing will suggest, to one skilled in the

art, modifications, variations and alterations in the
- foregoing embodiment without_departing from the true

scope of thie invention described and claimed.
. . i A
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sinply’is raised slightly (e.g., by.raising the an _operation which
causes the safety roller toroll in the opposit%
Utimately, the roller is manually reset wthin r“ ﬂﬂﬂ,"mm' toits '
".free" position at the bottom The roller is ver Elmnltléﬂ .
reset. position, and the benefit from25 this is that co'ht dtt Sbetween t
roll'er and the rail during nornmal el evator operation is avoided, whic
~prevents inadvertent safety operation, e.g., from vibration. The for .
"wi Il suggest, to one skilled in the 30 art, nodifications, variations and
alterations in the foregoi ng enbodi nent v&“t hout departing fromthe true
scope of the invention described and clai ned. 35 .-7- dains 1. A
progressive safety device for braking an el evator car or counterweight,

- characterized by: a housing, said housingclkinfgy attached to the el evator
car or the counterweight, and receiving a guide rail; a brakelining, said
l'i ni ng being attached to the hauwcaressive Isefeﬂyede\d:q:eofm: brakénpfant evaadt ; a

| eaf spring attacheg tg t%%q&hfsabqaggggépgé@gbpef| ning wth a
second side of the ra|I ‘Qpposite sallg Bne side a tapered area; and a
h

roller, said roller beihdduSdd%ed Sf RUSang 'P‘éb’é?eﬁt’é?‘él%?%n?? dd4¥pted to.
be connected to a goner oy 0N rac ttde tcOuhIaerwaﬁ.gnt candt pevei wirig faor bei ng
directed

gulde rail; .

a brake lining, sald llnlng belnq attached to the
'R_; ' ' housing and located on one side of the rail;

a leaf spring attached to the housing, said leaf
spring'defining with a second side of the rail opposite
said one side a tapered area}.and

‘a roller, said roiler being located within said
tapered area and adapted to be connected to a governor
connected to the car or counterweiqh£ for'being directed

initally tbwards the narrovend of said area by the governor

to engage the rail and thereupon be fofced progreésively
further towards the narrow end_with deflection of said
leaf spring by rolling élong'the rail as the car or
counterweight moves.

U _ o 2. A progressive safety device as described in claim
20 1, characterized in that a stop is located in the housing
Hin said narrow poition_of said tapered area, said stop
being in a position therein to be engaged by said roller
‘and made of softer metal than the roller, whereby wear on
the stop compensates for wear in the brake lining.

25 3. A progressive safety device as described in claim-
‘1 or 2, characterized in.ihaﬁ'said:roller contains a collar
portion, said portion being rbughened and engaging the .
rail when said roiler is pulled towards said narrow portion.



initally towards the narrow end of sai.d-area by the governor tao engage ‘the
rai |l and thereupon be forced progressively further towards the narrow end .,
‘with deflection of said |eaf spring by rolling Imﬂm‘mlmnumt the car or #
count erwei ght noves. 2. A progressive safety ed in claim
20 1, cterized in that a stop is |located fn°hé hBusmgln said s
narrow p i¥n of said tapered area, said stop being in a position therein
to be eng d by said roller and made of_gsofter nmetal than the roller,

wher eby wear on the stop conpensates for wear in the brake lining. 25

3. A progressive safety device as described in claiml or 2, :
characterized in that said roller contains a coIIar portion, said portion
bei ng roughened and enga ng t r en |l er is pulled rds

sai d narrow portion. E %Is?m \\5/\',8 5313‘%{3 Yde |Vd‘é:ea§lsd§§8f:?:b B

claim3, char acqlémﬁedd’paxat:tmzechm Mfsa}drleaj spripyi ceprasesaasenbl y of

two or nore Ieaésérmlwsﬁ A ongotRr 'l@QfCQBE§h8§ 8nd! Sﬁef%r{ﬁ%e' ving, said
col lar portion, area

progressi ve saf‘é‘f‘&t%‘éﬁ %e gé’td%l&fr Fﬁgﬁlvﬁnﬁnﬁabfleﬁgﬁ?\’é B‘P%Hﬁ'\‘/\her ein said:
narrow end $s ato theldepmaridendldersaind thapeapdradeared. A progressive
safety device substantially 10 . as herei nbefdre descri bed with reference .
to the acconpanyi ng draw ng.

: 5. A progressive safety device as described in any

preceding claJ.m wherein said narrow end is at the upper
end of Sald tapered area. . , *n;

| 6. A progress:.ve safety device substantially
10 as hereinbefore’ descr:.bed with reference to the
accompanying draw:.ng.




