Hydraul ic Buffér for Elevators This invention concerns hydraulic buffers, 5
|n'part|cular ‘hydraulic buffers for elevators. Hydraulic buffers a,ERH3é§\3>
in elevators to decelerate the elevator car or the counterwei ght under
c&rrain conditions. The typical hydraulic buffer has a heavy fluid
container and a piston 10 that extends into this container to force fluid jj

-

through ports. This flow produces progressive deceleration, and the
deceleration pattern is determ ned by the quatlon of the ports along the
di rection in which the piston noves. 15 Al'l current hydraulic

el evator buffers of this type use piston seals to close off the space
around™t he piston rod and the container to prevent entry of contam nating
material, such as dust (which can abrade the piston and seal surfaces
during 20 buffer operations, Hgdganldor Baffeer for mbbeeatsmrs i ce checks) and
to prevent the air/fluid mxture that results froma buffer operation from
escapi ng. Moreover, the external seals deteriorate over tine; sonmetines
becoming brittle. BuffcPhi®rinvention congerng dwidrawdienbusfess  t he

ef fectiveness §f §RHOPEr PiSE DAL WA fadTid UGS Tt @TeRatbgsand preventing
flkuid from escapi ng. ég ‘lt))g L@gfff t he sea!??, cur:}er‘}tlﬁ av | | abl e
buffers are conparatl X TG MRS 3G £1§VAY 53 9e and
dlfflcult to nalndeceleanderthpuekevannnruannnnﬂﬁheawoanterubeghtthe seal s.
A’princi pal —obj eCEn&éﬂ@@rt?i’rW@éﬂié&r{é) Piyid Qggq%aunﬁ{ya%ame hydraul i c

buffer than requires_no seal 1nspection or serv According to
a first aspect ofPufREeprbagm heavy fluid container and a piston

10 that extends into this container to force fluid
through ports. This flow produces progressive
deceleration,'and the deceleration pattern is determined
by the location of the ports along the direction
in which the piston moves. '

15 All current hydraulic elevator buffers of

' this type use piston seals to close off the space
around the piston rod and the container to prevent
entry of contaminating material, such as dust (which
can abrade the piston and seal surfaces during

20 buffer operations, e.g., during performance service:
checks) and to prevent the air/fluid mixture that
results from a buffer operation from escaping.
Moreover, the external seals deteriorate over time;
sometimes becoming brittle. Buffer service life

25 is highly dependent on the effectiveness of those
piston seals in blocking contaminants and preventing

©

fluid from escaping.
Mainly because of the seals, currently available
buffers are comparatively expensive to construct
30 and expensive and difficult to maintain, and require
routine maintenance to check the seals.
A principal object of the invention is to
provide an-inexpensive hydraulic buffer than requires
" no seal inspection or service. _
35 According to a first aspect of the present
invention there is provided a hydraulic buffer including



‘invention there is provided a hydraulic buffer including -2- a fluid
contai ner; a piston which extends through the top of the container; a

pi n cylinder within the container, said 5 piston extending into said -
c(§§§der, the top of said cylinder being in close proximty to the top of "’
t ontainer to provide a small annul ar nozzle around the piston; and
there being a space between the piston and 10 the contai ner about said
nozzle for allowing air to flow fronmpsaid contai ner under pressure therein.
Accordi ng to another aspect of the present invention there is provided &
hydraul i ¢ buffea ifleliddcogtaiher:; a fluid container; a piston cylhndgr

w thin said contai saj N def Lol I & chanbers within the
cont ai ner, one V%VI Pﬁ_lgr%ophghgﬁﬁi %gggl%? h@%@%dﬁﬁgo{éﬁ qdﬁne cylinder, said .
cyl i nder &heocepteinernag 20 one or nore fluid ports between the two . '

chanbers; a pi sihopi8%bANeyN9n88E OWPER fn SLEE VEor th it | Waif the container
into sgld I ston cgll der; .said sl,ée-ve pbe nga\_’b]‘_(l)ve th%;top of said piston
-cyl i nder PASkOpPc© Fﬁalgﬁa?zgtﬁeﬁ?&é ncﬂ'néné? t PO FORRf t he sl eeve for flow
of air undaidpegidinderf bedngi thi close pooximity ;toatm eopeans for all ow ng
fluidiair Jp ' @chRalfe: tbOBLS?1de SECaME L AN arl Rd¥d OP Of |
around the piston; and :
there being a space between the piston and
10 the container about said nozzle for allowing air
to flow from said container under pressure therein.
' According to another aspect of the present )
invention there is provided a hydraulic buffer ' Q‘j_
, including: _
15 a fluid container;

&

a piston cylinder within said container,
said cylinder defining two fluid“chambets within
the container, one within the cylinder, the second
around the cylinder, said cylinder also containing

20 one or more fluid ports between the two chambers;

a piston extending through a sleeve in the
top of the container into said piston cylinder,.
said sleeve being above the top of said piston
cylinder, there being space between the piston

25 and the sleeve for flow of air under pressure from _
within the container; ' : o ' \_p’

' nozzle means for allowing fluid/air mixture -

to pass from said second chamber to the top of
said piston cylinder, whereby fluid is separated

30 out from said mixture through said nozzle means
and directed to the piston, air being forced out.
of the container through the space between piston -
and sleeve. ' :

Thus  in operation as the fluid/air mixture

35 passes through the nozzle means. the fluid drops -
out and is directed (e.g., funneled) to the piston, '¢
lubricating the piston as it travels down. The '




sai-d piston cyl'inder, whereby fluid is separated.30 out fromsaid nixture
t hrough "sai d nozzl e neans and directed to the piston, aif being forced out:
of the container through the space between piston and sleeve. Thus in 5
operation as the fluid/air mxture 35 passes through the nozzle neans the
fluid drops out and is directed (e.g., funneled) to the piston, lubricati
the piston as it travels down. The - 2a - air is forced out of the

cont ainer through the sleeve, renpving comrt @&a rants,’ such as dust, fromthe
space-bet ween the piston and the sleeve. As a result of this configuration,
no seals are need@drs isoforgedpanpo9f bhecrertainek Hehgughther preventing

fluid Trom escapi alebve remotreAgatoRtamThgn €8 £SAREh i W @isHN fidows provi des
a buffer with a nynpber of fﬁg%ures. The_bu al s of ,any kind;

[ fer_has_.no
all parts can be- aPPREe Vgﬁﬂi Fhe Rbs%%n n%?‘iu‘tteth%n%sggevﬁrff t est
oper ati on renoves aceesalitn@ft $hisogonfiigupationy umdsedils @FEire aveeded a

pref er r ed consty UG0R nENBusAALAI BE' cLaaRIAY | E8Y Mdtb bR Mlbdtidge hol e

-such that |ower surfaces he i nnernost ahd out'erpost portions 157of the
‘hol e respectivel y e £rome eScaPiBsh ARAMnbRe nePRF2INRE S evel s within the
cont ai ner. - 3 - The present invention thus provides a buffer

with a number of features. The buffer has no seals
of any kind; all parts can be metallic. It requirés
10 no maintenance. Buffer test operation removes
_contaminan;s from the Space'around the piston.
In a preferred construction the container
T is provided with an angled filler hole such that
lower surfaces of the innermost and outermost portions
15 of the hole respectively define the minimum and
maximum £luid levels within the container.



Thus the fluid | evel can be checked easily, without a dipstick, sinply by
opening the filler:- hole and looking in. If the fluid i's not visible, it
i 7wl ow the mininum if it is visible, it is 5 at |east at the mininum an
nd\gyeater than the maximum (i.e., .in a safe range). A feature of the
invéntion is that the buffer may be easily and econom cally constructed as
a single assenbly, with all parts permanently attached 10 (i.e., welded
.toget her) because no fasteners of én§ Rind need to be used. The invention

t hus enabl es an_gxceptionall i e, _inexpensive.,and virtually .
naintenance-freggﬂﬁfgbﬁ ?gubé S?ggidgﬂpnag gheCkedﬁsiﬁ¥*¥ﬁred embodi et of
the invenwighowitl & ddwsbéclessinbdy by openiigetherpfilled.y with ref erence
to the acgg ag*angogﬁgp%ggéam? EetReFEfulial £s o€! Pi BﬁgLVWem/of an

hydraul i ¢ buffer acco e present 1nvention, showng 20 the buffer

partial | y itudsapg)on She Bipipem:| thelt-isipigible, i pk&ing its interna
conpon@ént ataleéakke akl thd, mEhimédmi and AépgpéLteritharftdd g.1; and Fig.3 is a

magni fi ed_vyi f orti,gn_o | Referring to Fig.l, a buffer 10
accordingm%§§WH§ égégéﬁtEﬁnee%?fgnf%%%+hﬂes a piston 12 (i.e., a plunger or,
rod) which exteAdfeabngaghfathecénventionnis hthat dkhiesbufifer cont ai ner 16

into the qagt BNehs3IfylindVeb8homibh $1508bR4 B Gt ias & i nternal cylinder
18, which reéeceives tgg |st§n anf guides it as it ves in d out of the .«
cont ai ner S$891¢h8S5f th aflRerys permanentt rﬁ?ﬁiﬁ?e%grtion 12a

whichlo (i.e., welded together) because no fasteners of
any kind need to be used. |
The invention thus enables an exceptionally
simple, inexpensive and virtually maintenance-free - \‘j
~buffer to be provided. _ _
15 A preferred embodiment of the invention will
now be described by way of example only with reference
to the accompanying drawings wherein
Fig.l is an elevation view of an hydraulic
buffer according to the present invention, showing
20 the buffer partially cut away along section line
1-1 in Fig.2, exposing its internal components
and the fluid;
Fig.2 is a top plan view of Fig.l; and
Fig.3 is a magnified view of a portion of

25 Fig.l.
Referring to Fig.l, a buffer 10 according Q,m(
to the present invention includes a piston 12 (i.e.,
a plunger or rod) which extends through a sleeve .

16¢c in the 1id 16a of a container 16 into the container
30 16. Within this container 16 is an internal cylinder
18, which receives the piston and guides it as
it moves in and out of the container 16. The piston
has a slightly elevated chamfered portion 12a which
acts as a stop when it engages the lowermost portion
35 of the sleeve. The sleeve 16c extends comparatively
tightly around the piston to provide a good metal-
to-metal seal, yet provides a space 1l6b therebetween
for the passage of air under pressure from within



sl eeve 16¢c extends conparatively tightly around the piston to provide a
good netal - to-metal seal, yet provides a space 16b therebetween for the
pasgage of air under pressure fromw thin -4- the container as is
explained hereafter. The piston 12 also slides tightly within the internal
cylinder 18. The cylinder 18 defines a firgt,chanber 19a, a second chanber
| 9b outside it, and at the.top 5 a collection area 19c. Both chanbers are

partiat LK filled \Mti‘eh_cﬁ:lnltladn(a@ h)st iIhégcﬁl%inﬁdSﬁ@%éaﬁﬂf‘f’%?%&?ﬁ?&@oﬁ nla?gt os
ourshf he piston.at the uppermo 0 e cylinp ]

2Lang§?é 198 and féb?hgﬁdsﬁgﬁggtzlgggéynﬂiﬁﬁéntEx%eb%ﬁ%&Q?ﬁiFY¥ﬂqd dair

(this is expl ai ned8el he. cyliadeat 18 Gefimes &hfihst lgd:tlafml:ie:t hrsa),;slss_age_
fromthe top out r [ r e | a) and its

\(Nidth (al ongptte}.g ?irrsgsgfagr gﬁ%gﬁé? tl'rIl 'g 8‘;}/ ?%g%riél%)%?és %Potllgé% rati o of

the flow 15 ar&a FpSOILEREERBI BRpat h8CpasBate ¢haberpars RArtiAdlyIob) to
the area at the pZdgaed with2@luaad(bhe)[attResd i PasPPOGdMuIdEe area

i Cl i | i n) is 1/13.
The passage thus Saerands 18 330ulf bnS) pisbod Sy ifiY sbadsatnare 160
bet ween t he pi st oPaxkdofh&he| eplinder t8nehichitsepar st mhansenise
downstream througlpiMahahiai!, HRY ©6CARPEs| A9 thSeF tt?ci&?épé#&‘i:%r pressure
- therein, and Llf&at o%.lll.r a%sgiir?\t’:vh];'.go?stegpﬂ{géd né)ezfov?) .an 'i'heasratio |
between the height of the passage (from the top
outer corner of cylinder 18 and the wall of lid
- ' l6a) and its width (along the circumference of
Y the cylinder 18) is 0.013. The ratio of the flow
15 area upstream (below) the passage (the area of
chamber 19b) to the area at the passage is 120,
and the ratio at the passage to the area downstream
(perpendicular to the wall of 1id 16a near the
piston) is 1/13. The passage thus operates as
20 a nozzle. 1In addition, the space 16b between the
piston and'the_sleeve l6c constitutes a second

nozzle downstream, through which air may escape

acts as-a stop'Mhen'it engages the_lomernbst portfon 35 of the sleeve. The I

from the container under pressure therein, and
that air must flow from the first nozzle and, as
25 explained below, cleans the space in the second
. nozzle. '
S . The piston 12 contains ring-like cuts 12b
' ' along its lower end; and they provide a hydraulic
dynamic seal without the use of rings,. because
30 hydraulic fluid in these seals is evenly distributed,
under even'pressure, around the piston, which helps
align the piston and lubricate it as it moves in
the internal cylinder 18. (As an alternative,
a single metallic piston ring may be used in the
35 groove furthest from the piston face to limit the
flow past the piston.) Following conventional technology,
the cylinder contains ports 18a along that part
of its vertical length that is within the area



25 expl ai
(4 ains r
h ullc
flurd.int

internal c

ned bel'ow, cleans the space in the second nozzle. The pi ston 12

ing-like cuts 12b along its |lower end, and they provide a
dynam c seal w thout the use of rings, because 30 hydraul

c

hese seals is evenly distributed, under even pressure, around t i
pi ston, which helps align the piston and lubricate it as it noves in the

ylinder 18. (As an alternat} a single netallic piston ri

ng my

be used in the 35 groove furthest Tr n1the piston face to limt the flow

Eﬁtﬁgps%ﬁg?kl 9%9@ Eﬁ’nveﬂé n %é%as Ry i nder cont.ains

past the p
ports 18a
-5- imrers
through th
remai ni ng

ts ver

&Yui #sudasemce%thmﬂ sﬁhﬁﬁ%t?@l@ fromn chemipes i s di spl
€98 B6' ERahber LIB[herhd Suide € pehaind iHing Portaunber of

i'SW'thin the arw#®™

‘aced

5 and

Ba52pd581 TERER, L4y v, 9 Dle U M "kgﬁ%@fér?ﬁ.dnow

d

thus the f

as the pisaond hbusstuemﬂloheanqa|dnhxeas&sitwhrnhnannnuasemhe pi ston speed
decreases gfet g g BYALE! b SEPSES! EL S Eﬁﬁ% gf low of flui

t hrough t he eor . arga ?sfcofrespongéjs uced fhus t he buff

er

st oppi ng fQPUB FEﬁaF$§1§@%§tan%Fa$n®'%ﬁW&t%&ﬂemM§h?|ﬂ¥§99? di spl acenent ,

t hus i npar

spring 22

portion of
10

bpaedadgubéaseﬁl as| uhuruiwam&elcﬂ Q'J’e’iidmdﬁﬁd he el evator.
SuLrounds 1 s, ocate t .1 15 upper nost
3t P Fabe toP LR 96 A0 st L ol

area 1is correspondlngly reduced. Thus, the buffer

stopping force remains substantlally constant with

piston displacement,- thus 1mpart1ng a substantially

‘uniform deceleration to the elevator. A spring

15

20

25

22 surrounds the piston 12 and is located at the
uppermost portion of the piston between the container
16 and a striker plate 24. The spring biases the
piston up, holding it in a position at which the
chamfer portion 1l2a rests against the lowestmost
portion of sleeve l6c. On top of the plate is

a hard rubber block (resembling a hockey puck)

25, which is contacted by the object, i.e., the
elevator car or counterweight, to force the piston
down into the cylinder (into the fluid).

A filler hole 26 is located at a special
vertical height 28 on the container. It may have
a screw-in cap and is oriented at a selected angle
30 to the horizontal 32. The angle 30, which in
the preferred embodiment is about 20° is such

that fluid can be poured into the container until

30

35

it reaches a level which corresponds to the level

of the lowest surface 26a on the outermost portion
of the filler hole 26. (If the angle is too 1arg¢,:
air will be trapped inside the container, preventing
more fluid from-entering.)' The distance between

the upper level 26a and the lower level defined

by the lower surface 26b of the innermost portion

of the filler hole, is the distance between the
maximum and minimum fluid levels; simply by looking

A



16 and a strikeér plate 24. The spring biases the piston up, holding it={n a
position at which-the chanfer portion 12a rests agai nst the Iomestnoi]!) .
portion of sleeve 16¢c. On top of the plate is 20 a hard rubber bl ock
(nesgenbling a hockey puck) 25, which is contacted by the object, i.e., the
.elevator car or counterweight, to force the piston down into the cylinder
(into the fluid). Afiller hole 26 is |located at a special 25 vertical

hei ght 28 on the container. 1t may have a~s€rewin.cdp and is oriented at

a selected angle 30 tqQ the horizontal, 32. The apgle 30 ich ip th :
- preferred enmbodi meit ‘?Ci%e gﬂdﬂter[ E‘P:l]e ltscanchet ﬁﬁgcg?gi Eh%gnttb% gjoth’rid into
~the: cont ai ner unt ils Metwelen dhelses lavedsel which corresponds to the |evel
of the | owest surface 2%&’2‘5} %%&HEQEEDSE RREt bRPe ot wﬁ filigr hole 26.
I r-wi I'I""be trapped nside the

(I'f the angle is too |arge, oed | cont ai ner,
preventing nore fl|Rnshed savwentnderglpadth&lyidt Afcpushededp by chambemper
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Lhe buffer-(as it icy RN AN eildSay) ABkol kHbd1ia Pos ok Uient ShGTDEr
5 19b, and this occurs, as nentioned, Through_the ports_18a in the internal
cylinder 18. It siRKgviously there is that small space 19d between
10 the 1lid 16a and the upper portion of the cylinder
18. This configuration creates a nozzle. The
upper end of the cylinder'ls is chamfered (see
i Fig.3) around the piston to provide a fluid funnel
N\ around the piston. As the fluid is pushed up (see
15 arrow 40), a mixture of fluid and air (the bubbles
that are shown) is produced in the upper area by
the fluid agitation as the fluid rises. This mixture’
is forced through the space 194, and it acts as
a nozzle; that is, agitation and pressure change
20 across the space cause the air and fluid (oil)
to separate, and the fluid drops down (condenses)
in chamber 19c¢ (it acts as a funnel) around the
piston, lubricating the piston as it moves down.
_ The air is forced up under the pressure in the
25 cylinder and out through the space 16b between
the piston and the sleeve, removing dirt and dust
from that space (it should be as clean as possible).
In contrast, other buffers have seals that are
located .in the space around the piston for these
30 cleaning and sealing purposes. But, the seals
deteriorate (as a result of the dirt and dus£ which
they wipe off and age), and, as a result, normally
have to be replaced from time to time. But, in
this buffer such seals are not present, and hence,
35 such routine maintenance is unnecessary.
The foregoing demonstrates that by comparison
to current buffers, a buffer embodying the present
invention is very simple and reliable, inexpensive



not go unnoticed that this internal cylinder does not extend all the way up

to lid 16a; as nentioned previously there is that small .space 19d
bet. 10 the lid 16a and the upper portion of "the cylinder 18. This - ™
conf-rguration creates a nozzle. The upper end of the cylinder 18 is A

chanfered (see Fig.3) around the piston to provide a fluid funnel around
the piston. As the fluid is pushed up (see 15 arrow 40), a mxture of
fluid and air (the bubbles that are phown) is produced in the upper area.by
the fluid agitation as the fluid rises. This mxture is forced through the
space 19dandndakiy @6tmadataimpzzle;, that is, agltatlon and pressure ch&nge
20 across the C h L. | ud d ( and the
fluid drops do ﬂl?cgﬁgg §§'§§ <I?en§{:: ]ﬁgﬂ”{ da( t{cﬂ é%éns%%g@’fi ﬁnel) ar ound

t he pi st othe| psesenti ngvenblgmswbhlaguqqemépmmskﬂﬂdeﬁ r is forced up

under the jpr epaubgti, nvabfoaé méd1 £ {CE i Hd diverudidnias space 16b
betmeeg t he eve, renowzﬁkdlrt .and duyst fron1that space
u

i sto
(it sh I8158°H§ aFBaﬁtéggpggevaQs Sqope S rthe inyentiMuifers have seal s
that are hscéeédned ihethpackaimsund t he piston for these 30 cleaning and _
seal ing purposes.” But, the seals deteriorate (as a result of the dirt and
dust which they w pe off and age), and, as a result, normally have to be
replaced fromtine to tinme. But, in this buf fer such seals are not present, s
and hence, 35 such routine maintenance is unnecessary. The foregoing
denonstrates that by conparison to current buffers, a buffer enbodying the
present invention is very sinple and reliable, inexpensive




- 7 - and easy to mai ntain. The foregoing description of a buffer enbodying
the present invention will suggest, to one skilled in the art, various /_

modi fi cations and al terations, m Hmlt“l‘lm fromthe scope of t

i twéntion as defined in the clai nm““ﬂ‘m ﬂ 1. A hydraulic bu
including a fluid container; a pistontwt c extehds through the top of the
container; a piston cyllnder within the container, said piston extending
into.Said cylinder, the top of said cyllndeu;belng in close proximty to
the top of the container to provide a small annular nozzle around the

pi st exy and ther eCbAIMg a space between the piston and the container about
said nozzle for allowing air to flow from said contai ner under pressure -

therein. 2. A hydrau uf i.ncl udi ng: a fluid container; a piston
cylinder within said co#t aﬁ? fﬁ% 5 s luwdng,i ng two fluid chanbers

wi thin the container, oaefhhialebﬂtuuna&; nder, the second around the
cylinder, said cylinder,absgeGorb &l r&@é},ea&fth@fu%nf |fle? B L between the
two chanbers;
the container;
a piston cylinder within the container, said
. piston extending into said cylinder, the top of
said cylinder being in close proximity to the top
of the container to provide a small annular nozzle
around the piston; and '
there being a space between the piston and
the container about said nozzle for allowing air
to flow from said container under pressure therein.
2, A hydraulic buffer including:
a fluid container;
a piston cylinder within said container,
said cylinder defining two fluid chambers within
the container, one within the cylinder, the second
-around the cylinder, said cylinder also containing
one or more fluid ports between the two chambers;
a piston extending through a sleeve in the
top of the container into said piston cylinder,
- said sleeve being above the top of said piston
cylinder, there being space between the piston
and the sleeve for flow of air under pressure from
within the container; .
v nozzle means for allowing fluid/air mixture
to pass from said second chamber to the top of
said piston cylinder, whereby fluid is separated
out from said mixture through said nozzle means
and directed to the piston, air being forced out
of the container through the space between piston
and sleeve.
3. A hydraulic buffer as claimed in claim 2
wherein the uppermost portion of the cylinder defines
a small fluid collection reservoir below the sleeve

-

\m



a piston extending through a sleeve imtte—top of the container into said

. pi cylinder, said sleey i he top of said piston cylinder,
. th bei ng space between t’ﬂlﬂi‘,@"@%ﬁ" te‘sl eeve for flow of air under - -
pressure fromw thin the com aienek, ans for allowng fluid/air N/
m xture to pass fromsaid second chanber to the top of said piston

cylinder, whereby fluid is separated out fromsaid m xture through said

nozzl e neans and directed to the pi=st®n air being forced out of the

contai-ner through the space between piston and sl eeve. 3. A hydr auI,i—c"-,-_i'
buf fer as 8ndi ABJARRULRE| PASSagr raround thepeyrlidnderpactison of the cyl i Rgar
defines a agnsbidll noelzle! h&siis on reservoir bel ow the sl eeve -9 - and .an

nyaraul i o Bo for ScRRarat o ot 4K it Cpriall a8 BEERtRer or ence to the

acconpanyi égsdr dbedgeith reference to the accompanying drawings.
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