?gchE FOR AUTOVATI CALLY CLOSI NG SLI Bl NG DOORS The present invention
velates to a device for automatically closing a slidi.ng door after the door
ls#?%ened manual |y, and nore particularly to an autormatic 5 door cl oser
af_the telescopic type. An autgmptjc door closer is al ready?g%mh
conprises large and small two pipes assenbl ed tel escopicall [ I ch

the small pipe is biased into the large pipe by a tension spring at al
tikmes. Wth this device, 10 it is inpossible to obtain an opening (or

cI'DSi ng) st r glsrTicl GRIR L heroN ke TEANEYN CZ0 SING | ST UBIRGPBOORS that the
device naturally nust have an ‘i.ncreased length for use with a door of

| arger wi dth. The device then becones | arge-sized and requires a |l arge
space for installation. 15 The devi ce has anot her drawback in that the
size of the doors The phesbntt invemtdre reldiesttd aclieviee tforrts | ength
In view of these drawbacks, the main object of the present invention is to
provi deaatdpatticFbly aci osihng- 226 1dadliing dost mf térdithg doors iwhi ch has a
shortened length but_is adapted to give a sufficiently |arge door opening
stroke aPengd @enuwalihgs efBfemargblrarrtdrc wdnky obo whdeptoaatiing si zes. To

fulfill this qbject, the invention provides - 2-
5 door closer of the telescopic type.

An automatic door.closer is already known which
comprises large and small two pipes assémbled telescopically
and in which the small pipe is biased_into.the large
pipe by a tension spring at all times...With this device,

- 10 it is impossible to obtain an opening (or cldsipg) stroke
larger than thellength of the large pipe, so that the
device naturally must have an increased length for use
with a door of larger width. The device theﬁ becomes
large-sized and requires a large space for installation.

15 The device has another drawback in that the size of the
doors for which it is usable is limited felative to its
length. | |

In view .of these drawbécks, the main object of
the present invention is to provide a device for automati-

20 cally closing sliding doors which has a shortened length
but is adapted to give a sufficiently large door opening
stroke and which is therefore usaple for doors of widely
varying sizes. | |

To fulfill this object, the invention provides
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a device for. auat'o@%\-f*%%l.f?/rc?‘%g?r%%técgﬁ'gi ﬁ&°8&6ﬁ8 FoFlé'dd‘%a%oeo%p%?ﬁ' nag
conprising a fi Lbe, di e k all s 24Seqand Jaie vided = -
Wthin the i r ke oBbaboRrtontEn E20a% irBet HUY AR AET T,
within the secopg.fygies@iy 1o¥abl8oadi 3ib¥ HRevadkd WitHid &k OPiSPEi NG
nmeans for. biasing 't e_seconﬁ-pjpe ?n;oﬁtke ???st.pipe,,an__secogghfﬁﬁsion
-spring means fqyjgd amdndPEoldi 441 R1LRG kREPebiTg SeaPNGdidide O Wladde
first pipe and.the third pipe being connected to a structure defining 10
the passagé opevitigin tilee Oideon@i pepbeang aovadllecdxiallle tireo Nfirsthe
three pipes ‘are assenbl ed tel escopically, the automatic closing device of
the above constyemdiom, sptimgugbahsviog aiskdnigerte jseegidd miporidsta the
sufficiently 15 . large opening stroke and is usable for "doors of wvarying
si zes. despi te ifisrshopipeedanéngebondctendiog EEring efeemed enbuibsing of
the invention, the third pipe is connected to a structure or door by - _
connecti ng mearthetthirddripe obntenthef sepengd pdpez0 oneTif cdmelirsly pipes
conprises a rod portion projecting fromthe above end of the third_pipe and
a connector i n@nfithe aShiTd BLRY Ralnsgcannesdedi f@ Foratimiryere tdefining
portion tqQ fit in. The connector main bodﬁ IS slid%PLe-relative to the
structured® t FL&IRASIRES CRREBANE) xERS2 8 theth igie being connected to the
' . door. S SR
| o Since the three pipes are assembled telescopically,
“the automatic closing device -of the above construction, '
_althOugh_havihg a shortenEd length, affqrds a sufficiently
15 - large opening stroke and is usabie for'doorsfof varying
sizes despite its shortened length.  |
- According to a preferred embodiment of the
invention, the third pipe is connected to a structure br
door by connecting’means’aptached:to one end'ofsthéfpipe.
:20' The connecﬁing means'comprises a rod portioﬁ'projecting
~ from the above end of the third pipe and a connector
ihcluding a main body having an engaging portion for the
' _rbd portion to fit in. The:connector main body is slidable
reiativé_to.the.structure_Or the door but can be fixed

25 thereto.
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structure or doo ;fi_s' nnect or ody is thereafter adjusted o
by sli di Xo“?i é %Sd%gsrts a‘H‘ﬁ 8 e %%QF borendntbe the 5 |

Che. ot dRTRe &th%él?‘hg"ggvﬁf e Heh R A By e Py eELEhaeCthuent fonal

.

2 door ort *‘éiﬁeﬂﬂé’% PoFLR8n %El%?'h% o) B e, BoHAER BROReT oo 10 to .

h h || '
Pt R R S R R R R e

fromthegd oéﬂ@vward@fcehet s%uefcu?@oodwﬁiglstlrgé a‘f‘?‘F% higelapgngs Lo Lhe

15 acconpanyi hg draw ngs, in which: Fi ont view Sthematically.

showi ng s fHEDIRIWELEE ! 8RENEodPEnea oot %ﬂdﬁé@ﬁd Oéuféef nspakhgd in place

for -a sliding door; Fig. 2 is-a front viewin vertic section shaw 20 -

ing’ the WMo pic | tFpeNt tAB! YnnBrasst3Dilme 3% Fhid HEENLErY ghbar ged
views of Fig. 2, Figs. 4a to 4c are fragnentary enlarged plan views in -

sect | on cahavbmge tinee dEyFee, 8R4 the closer h_rlaln Sddy ai¥i eNeRf rikeadevi ce
aS£J '51§y¥iz étructure or door, S0 that the closer is cumbersome
to lnstall.
Various featufes'and'advéntages.of the present
invention will be readily understoodﬁfrbm'the following.
| description of embodiments giveﬁ with reference to the
15 | accompényingidrawings,uin which:
| Fig. 1 is'a front.view SChematically-showing
an automatic cldSiﬁg dévicé of the invention as installed
in place for a sliding door;
| Pig. 2 is a front view'in.vértical'sectidn show-
20 ing the device in its entirety; 
Figs. 3a to 3c are fragmentary enlarged viéws'of
FPig. 2; |
| Figs.'4a_to 4c are fragmentary enlarged plan views
in section showing the:dgvice;

25 - Pig. 5 is a view of the device as it is seen




}JI ong the I i e %‘5( "”he thezx"%S 1n glﬁs i ew I n sect ilon taken al o'ng t he
—Tine Y-Y'in Fig. 2; Fig. flés 3 ygegy gg_e;"hg_ 'd‘as\é'c%q.o%s 'Hakérf a$\;9erg$|o_‘(_,&i“ﬁaI ong

the line Z-Z in Fig. 2; Fig. 8 isS an expl ode d perspective Vi€
connect i ng’ neaquﬁgqprﬂlﬂg Foglhg;sinvention; Fig. 9 is a front VIEM/ShOMAng -
t he 'devi ce before bei:ng connected to the door by the neans; 10

Filg.. 10.is-a front view sppyi ng {Bead@yewe oFS thenAREHRE tapstlne p@%e@a the
- means; and Pig. 11 is a side elevation show ng the connect- ing neans. Wth

reference 5o Figlond tie 7lime dDOL ini Fikd 2;slidable on a rail 2 for
openi ng or closing a passage opening 3 forned in"a building wall 5 or I|ike
structure. An automatic cFbging tlsvaneexplodedt pelreheiot Ivee view eshdqwdhg

-~ shown) .for guiding the upper end of the door 1 and is positioned in
- paral l el to thewinaitingimeznsoaccdbriing?@o- theorinventilen gdevi ce 4 has a
length about one half of the openi'ng (or closing) stroke of the door 1 as
‘wi |l be described in detafigh. gels gh&rantomienc showsiing) thevidevicehbefoye
cdnprises an el.ongat ed channel -support 7 horizontally fixed to the 25
lintel of the -W&@WW%C‘R@ he épori oy fihei mgans;
: 1w _ . Pig. 10 is a front v1ew showzng the dev1ce as
;connected to the door by the means; and | _
- Pig. 11 is a-e;de elevation showing the connect-
'Zingﬂneans. | | _'
With reference %o Flgs. l to 7, a door 1 is
'15_ “slldable on a ra11 2 for openlng or clOSLng a passage'
openlng 3 formed 1n a bulldlng wall 5 or like- structure.
An automatlc c1051ng device 4 ls attached to the lintel
(not shown) for guldlng the upper end of the door 1 and
| is p051tloned 1n parallel to the . slxdlng dlrectlon of the
20 door 1. The devxce 4 has a. length-about one half of
o the onenlng (or c1051ng) stroke of the door l as W1ll be
descrlbed in detall later. _
| | The automatic closzng dev1ce 4 chlefly comprlses
- an elongated channel support 7 horlzontarly flxed to the
25n_.11ntel of the open1ng_3 by brackets_S_or llke fixing



5 neans peadd / € Mipet Spipyi 8ghaviagpaaxapprexinEvely aivéwksr secti on and \*"L
attached to the support 7 in parallel thereto, a second pipe 9 slidably - .
fitted icrode.sdatidin pape Sttachbidr dopithe E2ppordald yiv ipdxalllelt he second
5 pi pe 9 and having a cap 10 cl osing an outwardly project- ing end-

t her eof taredredonnextsgicend apippper spédabdy dHhtited dovrthe bfixshnecti ng nmeans
such as a bracket 11, caps 13, 14 _cl osing the support 7 and the first pipe:
8 at tha@ipeofhod triepdispinespri adifshAy £d thedyiidedhf t2r%02MBe 10 :
support 7 near .ane end t hereof ang supported by an adjust- ing screw 15 on

t he ocap Pideatd Gnd aV et heCl8Bpplr closing 6m é’rﬂ‘i’ﬂﬁ}ﬁilmmmm@ﬁed Wi t hin

t he. support 7 and novapl e between an internmediate portion of the support 7

and t he 1S¢h&n%eithaFR ot BARREESeAe gt A0 ARPST RATHARI QR W8 springs .
and suphoifed: iy et EEnE BRBRE.FuE” o By Thureas Lo The O
ol | er - duiiosire Y ofufBf el 208k ind SR B A R0 rolter
21, o0 Rl G PR RS S ARETL e Y e can 14 30 the
B e S LR 2
slider %ﬁé”é@ﬂé““hﬁ“qﬂ”@hé”@aﬂflghﬁts%ﬁgnind of the support 7, '
a follér mbunt l7zprovide§ Within the support 7 and movable
. between an interﬁediaté portionldf the-support 7 and.the
other end thereof along its length, a pair of tension
15 | sprihés.zo, 20 provided within the support 7 ana each héving
| one end fitting around and supported by:a_malé SCrew member
18 on the spring mount 16 and the other end fitting around .
and supported by a male screw member 19 on the roller |
mount 17, a wire 24 reeved in.a U4shaped'for¢'around a
.20 roller 21 on t@e,roller mount 17 and having One_énd
supported'by-the'cap 14 at the other end of the support 7
and fhe other end'extending through a bore 22 in the cap
14 and held by-a sﬁpporf.member'23 wﬁich is fixed to the
second pipe 9 and adapted td bear against the.outer surface

25 of the cap 14, a slider 25 prbvided at one end of the second



{0 . pi _ t fro ' the .aforem.entio.'ned--end_' of the third
BT pe 9 renvte: Prlgr%-'tg-hgen%o o i

atorenentioned end of the-third pipe 12 and adapt ed o

—for sliding CQ?@%@_rﬁféhd}ﬁﬁ%?ﬁéﬁ.f&ﬁesﬁidﬂngfbdﬁtaaﬁ-ﬁﬁ%hiQﬁéiﬂiiéﬁ?ﬁ-'
other end of the'third pipe 12 and in sliding contact- with the second pipe
- 5 9, and di apalel @3 lay 1@ @6 prevideenatoshepoither 3hd IF dilsposed

within the thitd pipe 12 and externally attached, each at one end thereof ,
to large and shBlirdgigpe A2var®nhersl2ding8contabe whitderth2s sechimd qiime
ends of..the springs 31, 32 are externally attached to 10 |arge and snall
‘mal.e screwsnenggr andd 4 idGner 1¢wl tpplddge Sentfledmadie tepedion caintings hkl,
support. 7 and.the first pipe 8 are fixed to each other by the caps 13, 14
“at- the opposit 82eddsposkd withimnthé thitdapips 2t endgexdemmakl st pipe
'8 at one end is provided with a check 15 .valve 33 and.a flow regulating
‘val ve 34. Theadheschedsl \B2dB aineng endabhezentsoitcodetigny 3 EWsthg an
air port. 33a. is closed when the door 1 'és_ cl osed... . The r%?ul inq} al ve 34
has a tapered 3@léwsFREW ReRRRES a27 ng2PhenaitBntldles; 2 o?d’bng HSUgh an
air port 34a. Wen the door 120 |s clgsed, the val 34 .requl ates the
outflow of air eM9Emaiheths (SRT1RE% héid FpBTegeXgermng -1y aﬁtr?g‘ili'teg% et at 35
is a retainer for the | 1 ._The slider 2 taghed 4P L1526 hpe 9
‘conpri ses*dn a8 r?é}b‘glﬁnagﬁi.’ﬁ% ?chr%ﬁ! ﬁ.eglggé-%%@ﬁa_\#d;éﬁg?ﬁeea%gi?ép |
- channel 36 t_he-rethrough a§1€a€‘£'darﬁ'g'iueaépglﬁqwglly,' the support 7 and .
" the first p’ip’e-'8 are fixed to each other by the caps 13, 14
at the opposite ends. The portion of the cap 13 fitting
to the first pipe_ 8 at one end is provided with a check
15 valve 33 and a flow 'regu].-'a_t'ir_l_g va_lve_- 34. The check valve
| 33 having a ball 33b for opening or closing an air port
'_'-3_33, is closed when the door 1 is closed. ‘The regulating
valve '34 has a tapered screw 34b for regulating the amount
of air flowing through _é.n air por-t. 34a. Wh_eri the door 1_
20 is closed, the valve 34 regulates the outflow of air from
the first to third pipes 8, 9 and 12. Indicated a‘b 35 is
a rétainer for the ball 33b. |
| " The slider 25 attached to the second pipe 9
o comprises an approximately cy]_.indrical main body 37 having

25 an air" channel. 36_,therethrough arid-'an_annular sliding
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the inner surface of the first pipe 8. A netal spacer 38 .is provided RN
bet ween37h&ongomtiesdy e dmneneswefisee gf. the first pipe fhe HMider 26
attached to_the third pipe 12 conprises an annul ar.sliding nmenber 41 of

synt het Betpds ppaces i:ﬁ% i Rrrvidedt Retyepnpéheomajn bodyngtalandbacer 40
provi ded therebetween,to contact the inner surface of 'the second pipe 9. .10

The ten&Rrgnmep Pﬁéﬁﬁ& is.externally fitted around the tension spring 32.-

L% o, D I e R S PR S,

approxi SREBFYEES & ERYREY SLEa LRk ReRbat H1c8s Whshenic el * ot ce

Opefatefa%@ihg?agBQEQMHHé*%HHFH B%'i? %@%Pd995é¥ hS ¢Paiid 44 e second
pi pEs 9, n"th pI pe <

are hous_ed-?1

and thir e.firs as “seen in Fig.
2. Wen ' r S fxo LSast @he i > Gl | QI afy, arrow A
shown |R£E|€‘éﬂg§ ..bt eler%t Nl T pl"pée&lr%é}gfféﬁgse%gt %/aﬂflgg?rsgﬁt?hgg ;He};:g‘{lhdéapi pe 9

and, atsg53naa§qpki@g, the second pipe 9 also slides outward fromthe first
pipe 8 while permtting air to flowin fromoutside - '
0 - The tension spring 31 is externally fitted
around:the tenéidn spring 32. mhé force of the tension
- springs 20, 20_§fo§idediﬁifﬁin'the'suppcrt'7”is adjustable
by mdving.thé spring mount 16 toward or éway_ffom the éap
13 with the adjus_’cing screw .15. The fcjfce of the springs
15 20, 20 is made approximately ééual to tﬁe force of'the
springs 31,'32;.' | | ' ‘ |
' The present device operatéS'in the following
manner. While the'doorll is closed? the second and
third pipes 9, 12 are housed in'the.first'pipe 8 as seen
20 in fig; 2. When the door_i is opened from this state
" in the direction of ériow_A shown in Fig. 1, the third
pipell2'slides_outward from the second pipe 9 and, at the
same time, the second pipe 9 also slides outward from the
first pipe 8 while permitting air to flow in from outside
25 through thé checklvalve 33.. Since the force of the

/'



O | tir th d pipe throu h
'?5/ through tr?eenc%egf( s\r%ﬁlneg%fo jSsn%cé t 3rceeo1§efﬁg P -p8-9t nsi ong _
- springs 20 i s ad RN 3ecSREoatedi BReSetbl B gmnfeh%uwo@ﬁ%@wwcz}ﬂd
thereto by the support néﬂber 23 and t.hrough- tge roller 21 having the wire

24 reeved ther %.n@rﬂﬁ‘%%m fhé- pbEDEE DU Aavihe faeceigl Qe rEvelst Rdré-
acts in addition to the fTorce of 'the tension springs 31, 32, giving a

gr adual | y incr easdmgi st i gIishapedi forinhethki dorgeobft. M et hamdi.r;gspeeaz and
the second pipe 9 in succession. Since the force of the springs 31, 32

bi asi ng th& 10acﬁdﬂiniaﬂ¢mmﬂdnitoappeofbmaeebf ¢@waman§ﬁdn:SFRXng$ﬁ31he
springs 20, 20 biasing the second pipe 9, the anount .of novenent of the
third pi pe 12 i3 apgiwiiges egpadgailyt mncmatas(mst W@ﬁé@rf@lmq:)é"bth ste®
“that when the third. pipe 12 npbves to project outward .fromthe second pipe
9, 15 for exa&igidingpyofivbe ‘bhérﬂapipe lRe avdc e mesons PiRe I ofRct s
.outward by about one half. \Wen the two pipes 12, 9 -project out to the

gr eat est extemﬁuQ¢ﬂ§%ﬂ¢@er 26 of the +third. pipe 12 bears agai nst the

cebbrd pipe S aga Létx_e?hte %83 SRSCRGHR) s s S 52 Blebifsnine
Pt ool e E2AR RS AL 46 e e b
' springs 20, 20 biasing_the second pipe 9, the amount of
_mopement ef.fhe thifd'pipe'iz is eppquimately_egual'to_
that of the second pipe 9;-such that when the third
pipe 12 moves_fe pfojeet oﬁtward from the_seeond pipe 9,
15 for example, by'aﬁouf one half,-the éecond_pipe 9 also
| :projects outward by about one helf. Whenpthe two. pipes
12, 9 project out to the greatest extent, the sllder 26 )
of the third pipe 12 bears against ‘the support member 23
:-fixed to the second pipe 9, and the slider 25 of the
.”20. second pipe 9 against the cap 14, whereby the sllders are
prevented from slipping off. = | N
The entire length of the wire 24 needs to be
equal to the'd;stance ‘of movement of the second pipe 9,
v _ but sineepthe wire-24'ie reeved around the roller 21 in

25  =a U-sheped form;'the distance between the roller 21 and
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but si nbbet nePwilde when &hesrePRd RikRe t felBofirepmointe dge fingLhaped \'?-‘*
form the di gt:ance_between the rol] 9 the ¢ 14 when the N
second Pipe 9 cangbeudhoit R @?4§t°€ EEeSdéaﬁaﬁéeaﬁgh%QM%QQEﬂf of the

di st ance _of , novenent_ of the second plpe 9. When-the door 1 thus opened is
rel ease@f f%Bﬁ\Fﬁ§Q?d B 9t he door 1 is automatically closed in the

d f
WiRCTh S movenenittiel b hade O 5‘2.rﬁﬁgﬁ}%g?&sf5‘%%%%%3'3?2%%?"% 0.t hei
opeli ngheRET S5 BN 3 fifondtd Satly CbdBbelC iRl X Rexp tale” 1!

di schar gedy | r o Esowsr egil & ,, SO t hat
t he devi ge g%gbgﬂgdﬁﬁfgtieﬁ%dgﬁl tgét’;??/ awn%‘ega V\h?rfﬂt he door:‘}:&(llfL is full y

| opened, gbhe HISYHEN PimdVemé it 5t $h6€6088naNEnthithd ridl RAADEE P, 12 are -
fully 1 stretched, whil-e when the door 1 is closed,-the second and third -

pi pes 9aré2reﬂ;%z@fe®rﬁmdﬁiéeﬂrl@ri@fznalrebsmitmen& s hAerprd Mig. the entire
‘l'ength of the first pipe 8, i.e. the device 4, can'be about one half of the -

OpenlngiﬁOhncb@ﬂen;ﬁﬁveﬁ@ncﬁotﬁ@ed@ﬁdei £80 opening the dvawdification of
-the connecting nmeans will ‘be described below wth reference to Figs..8 to
1110AIthmughlﬁowimuxmthe1éigsw1thin Theaplipeselis discharged |
_while being regulated by the flow regulating valve 34, so
that the device operates whlle ‘being suitably damped
| . . When the ‘door 1 is fully opened the assembly
of the first, second and third pipes 8, 9, 12 are fully
15 stretched, whiie_wheﬁ the door l'is-closed, the. second
“and third pipes 9, 12 are aceommodated'in the first pipe
8. Accordingly the entire length of the first pipe 8,
i.e. the device.4; can be about one half of the opening
(er'closiﬁ@ stroke of the door 1. | :
20 A modificatibn of ‘the connecting means will be
described below with reference to Pigs. 8 to 11.
o Although not shown in Flgs. 1 to 7, a lintel
42 is attached to the bulldlng wall 5. The.slldable door
1 and another door 1’ are fitted in and supported by the

25 1lintel 42 at their upper ends.  Rollers 43, 44'are:mounted




The slidabl e door 1 and anot her
~door 1" -are flaggdaﬁgoaa@tauaaar ted the ttAwedS endd N6 LI tHS @sorbeas phpeed

=ends,_ Rol | ers are nounted - rotatably on the upper ends’of the S
doors 1, 1', wghl §peOkbens are #niqeatitachash tdoshe dpsetheadslddable dsors
. as. placed on the rails 2. Wile the two doors are thus slidable as being -
gui ded by the bk Igﬁmdeﬁhaysmhe it edt tend doiwe 9115, the otber!| gobacldd
in.place against s The device 4 may be fixed to the building wal
namely to $he isnushally By clreldt <™ pleneiageiinst helidingg nBhasdew ﬁﬁace
. of the brackets 6. The illustrated nodification of .the connectlng g :
means, which:i4’ me&dbenfpmadetﬂ:ﬁhﬁahﬂk&ﬁ&nglﬂalbehéﬁﬁFl¥ ganpbpsddngedoy.
 portion 46 projecting fromone end .of 'the piston 12 and having an enl grged
“spherical | oweft2enbY4p013&d 4% @Gﬁﬁ&ﬂ&naqr&h%dfnﬁlﬁgdﬁ?ﬁnﬁod EgaﬁﬁvP%g
recessed engaglng ortion 48 for the rod portion 46 to fit in. 15 The
connect or mai ntB dgrﬁgh@§§s “dabl e rel-ative to the door 1 but can be fixed

"t her et 0. h -

BT s T A R I, O
e R b, TP A AT S Ry
connect or nai nggg,%é%g % Y0 Fa1n 49 Fido §8b8ERE! £k otiee oHM BHOghe 49

for providing

ﬁ?’ls attachedr?EaPﬁblﬁuPFdFRS'wgper ends of the doors 1, 1°', while rollers

piston 12 and having an enlarged 8pherica1 lower end 47,
"and a connector including'a'main body'49 heving a recessed
..engaging portion 48 for the rod portion 46 to fit in. |
15 The connector main body 49 is slldable relatlve to the
_door 1 but can be fixed thereto. The connector is attached
to the door 1 as. opposed to the rod portion 46 when the
door 1 is closed, i.e. when the piston 12 is retracted.
~ The connector'includes,_in.eddition_to_the'cépﬁector main
20 body 49, a seat member 50 which is fixed to the door 1 with
| screws end"on which the connector main body 49 is slidable,
a lug 51 integral with the mein-Body 49:for providing'the.
: engaging portion 48 and a fastenlng screw 54 for fixing
‘éf ~the main body 49 to the seat member 50 by belng 1nserted
25  through a_vertical slot 52 in the_main_body and screwed



engégin&nﬁerﬁ<§?3ﬁ?dﬁﬂup%r¢a2§eniﬂﬁe EPéﬂgéﬂgf@Pnﬁ%GQﬁﬁQrﬁﬁnarn body 49 Sﬁﬁ?
to th t 50 by, bei t ed .25 - tical slot 52 i .
the mai A18 ”e‘"??ﬁri&raev%’orgépfw'egf’%%?ﬁp%a&&%F@u% " 1em ‘Qﬁgodgfng portion

48 t h the d 4
andlﬁagkgga?55ﬁx%bprog{ e@ﬁé?ﬁngpﬁﬁ8§ Fﬁ%gﬁ ?q&n QCﬁ&ﬁ gndez;cgf )
th d t I d 4
to the daareteh 4F fhe cle“aer epd &7 G2"R8E; bl AT ﬁﬁn‘e’r"il 4o face of

- theglintel 42, ang B%M‘?%Qé SRt BmRe9% %golsgnté;? dr_teer,,f di to the

door 1 at a speC|f|e osition by the seat nenber

screw 5doo¥01, Athd faesutdm ié‘efiﬁéaeﬂhn90§‘i‘t§\@n5%r% "l cosened 1o
| ower ‘t he naln body 49 to. its lower Iimt position-along t e s ot 52, with

the enlng

the engadideq fael oM the AVEytdl 02| hanbovhe eBAnSE+dr Wi Bbdiprtion 46.
- The main body 49 is then raised to engage the rod portion Iower end 47 in

15  thdgengagineyaquftewantiachéd thi shet dber LhatSe epdrdiftedi ghtened to
fix the main body 49 to the seat nmenber '50. Since the engaging portion 48
i s el onpasddiper p:gnchmajlsaafat anémieerie§0cand ithet flaledtdriimep|srwew af4 error can
be absorbed if involved in the installation of the device 4 20 relative to
tthdooAtlthA@bdnmamgthﬁtfﬁﬁtﬂh@dgneareWe§érnbe@hﬂghﬂiytluns&neﬂbody of

the device_4 is attached to the building
to lower the main body 49 to its lower llmit position

| along the slqt 52, with tne-engaging_portlon 48 away from
the lower end 47 of the rod portioﬁ'46.. The main body 49
is then raised to engage the rod péftioﬁ 1owef.en¢ 47 in
15 the engaging portion 48. In this state, the screw 54 is
tightened to fix the main body 49 to the seat membver 50.
Since the éﬁgaging portion 48 is eiongated perpehdicular
to the device 4 installed in place, an error can be
absorbed if iniolved.in'the installatibn:of the device 4
20 relative to the door 1. | |
- Accordlng to the embodlment described above,
the main body of the dev1ce 4 is attached to the building
wall, and the third pipe is connected to the door by
~ connecting means, but the'device may be installed in a

25 manner exactly reverse to ﬁhe above. The means for fixing -



ﬁ‘wﬁrl " and the ttll?ler (ﬂleﬁiﬁ? |n£a%c}?ﬁ1eﬂ%db{'%°]§ﬁesdgo?s ?e(?gn%elcfﬁlli%‘ mean® but
~th d b Il .ed |

" The means ror PR g BOLES 47 s di%?‘x'gaﬁﬁif’sgé? cH) $ol TieL3 gohe Wes n
- Figs.-1to7 ordﬁ% %xgtﬁ%éﬁgas fQO v gagégdltBiEOtelb%rdﬁ&@%éﬁd&ﬁ that"

sui t abl e neans ycase, it erstood that the present

i nvention can he gmdidd Vﬁg&%wian%wl Be Smodl#e eBCARI1dRIT I thibh 1rhe

appended clalns - 13- vice for automatically closing a sliding
door for paQ§ﬁg%d§?§Hd§fiﬁ§ﬂWb§Iﬁgeaaﬁpéﬁﬂeﬂl@Qaﬂm&posed horlzontml3n
. a second pipe provided within the Tirst pi pe and novabl e axially thereof, a
.third pipe. 5 provided wi thin the, second pipe and novable axially thereof_
first tension spring means for 'biasing the second pi pe into the first pipe,
and second ‘tension-spring nmeans for biasing the third pipe into. the second
"'pipe; one of the first pipe and the third pipe bei ng connected to a 10
structure defining the passage openi ng, the other pipe being connected to
the-der._Z?. A deV|ce as deflned |n cIa|n11 mhereln t he



. L _ ol
second pi@eMMSade slidable within the first pipe by a slider provided atﬁ\\%?
its one end "and ‘havi ng a sSTidi ng_nmenber_in-contact with the inner surface . '~
of the first 5 TpilpepA dewicee fior rahippaticahhyecibbdagl e within the
e by a slider provided at it's one end and having a sliding nenber.

second.g%f_ _ _ _
in cont RY.IHRE tAROFNnEPTs Br PASSERE RSB MPEPPLsing A févste as
defined in claim2 wherein the first pipe is fixed to a.sugpoft_extending
in par alRide theF R 8 AnBORAFPAG2AEVabIA SARPH tREPE hevevhdedr §ithinmunt
carrying.a rgoller, and the first tension spring neans 5 _is disposed to
connect B FEr PHBENRE o RQVESLEN GXiRIKY Themet ovd dBiFA PRBevicinity
of e end of .the s ort.and biases .the'second pipe into the first pipe
t hr ughgf%ﬁ*%9$éﬁbg@9 r%ﬂﬁdsFﬁg om%ﬁezﬁﬂﬁjﬂﬂﬁ %n%x%ﬁﬁiﬁttached to the
support o] e e tot other .end 10 f the second
pi pe, tﬂgﬂgg%gﬁﬂ {gﬁéFogggéggﬁg%%§§ﬁ§tﬁé% t QE)Y+@F§?$d§$eoFeFﬂggsecond
pi pe to dhe, , et B’ d saP e dhnd® HEY4 a ined_in claim3
-wherein éﬁl}fge B%%f‘% [ %gofifl%g g%r%ieﬁg.a%gu%egfbsr@:dj us}f%%?e.épgsﬁg [ggebge as -
defined g4y ol gl di do gL LR LS &'rsgquu¥5g1 | S e second
- tension spring nea%s are a ?uspegeto ave ap§%§¥kggt€F€th§Hgaég bi asi ng
the first pipe and the third pipe being'connected to a
10 structure defining'thefpaséage-opening, the other pipe
. being connected to the door.
2. A device as defined in claim 1 wherein the
second pipe is made slidable within the first pipe by a
slider provided at its one end'and_having a sliding
member in contact with the inner'surface of the first
5 pipe, and the third pipe is made slidable within the
secondhpipe'by a slider_ﬁrovided af its one end and having
é'siiding member in contact,With the inner sdrface of the
‘second pipe. | | |
3. A device as defined in claim 2 wherein the
first-pipe is fixed to a support extending in parallel
thereto and having movably supported therein a rolier
mount carrying a rollér, and the first tension spring means

5 is disposed to connect the roller mount to a spring mount

A
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e 6 A deerg‘élggddéf‘ ne VI"’rm'trPi' 105\,{1%?% %n9h%ft khey s“";?é’rt and

connected to t’ﬂfaé%&”‘thﬁr %gworfd‘epﬂpé” 2o CEROeP i-EG Stﬁ&-‘o% ¢ bAA"

-end:- portlon t her eo evi.ce "as d Ined in c a|n1 ereln

.connecti.ng. neapgevredaabbanicivhed roﬁﬁ@ﬂléﬁdaﬁadfﬁgnsﬁe' Bnél %%‘a@h\’&ae% n
the connecting neans ‘conprises a rod portion. projeécting P}on1the end

“portion of thethdi sdppopt apd FHORIESPTend ChehaEtaACRBNEHEO, tidi daedy
having ‘an engagi ng portion for the 5 rod portion to fit in and adapted to-

slide on BAd tefbthéi sedohd tdisest rtund useconid t bengdoon. sPrifgdaeasss as
defined in claim8 wherein the -15- connector further includes a seat :
nmenber fixed tmonnectnngctheesilddnaaﬂxﬂhande@end1plpagtbhaheohmeﬁﬁomnﬁﬂr1
body to.slide thereon and to be fixed thereto, a lug 5 formed on the o
connect or naanﬁoﬂbeahULpdopu¢ed with the engaglng portion, and a fastening
screw inserted through a slot in the connector .main.body for fixing the '
mai n body to the seat mefbed. dpyice demidefimedeinnedain 3 whereimhdhe n
the first pipe is provided at its one end with a_ check val ve for permtting
flow of air onP9sihienief th@eﬁpmlnﬁuﬂQﬂntoMﬁr%@mu%$$héevalve for

regulatlng the rate of dlscharge :
. ‘ dev1ce as defined in claim 1 whereln the

firet'tenslon sprlng_means and the second-tens&on eprlng.
meane are.adjusted_tc have apﬁroximately'the same biasing
force. “ | . | | |
s, A dev1ce as defined in clalm 1 whereln the
th1rd pipe 1s connected to the structure or the door by
connecting means attached to an end portlon thereof.
7. A devzce as deflned in claim 6 whereln the
connectlng means is a bracket._
8. A devzce as defined in- claim 6 whereln the
ccnnecting means comprlses a rod portlon proaectlng from
' the end portion of the thlrd plpe and a connector 1nclud1ng
| a connector main body hav1ng an engaglng portlon for the
.SL: rod portlon to- flt in and adapted to sllde on and to be
flxed to the structure or the docr.

9 A device as deflned in claim 8 whereln tbe

. L
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5 .of ai cohnertdie furteiérrindludésdavseatf memberontixead/ty thesing a
~sli-ding door,. substantially as described herein with reference to, and as-:
il lustraséducture gur eshd doo¥ ahdt permdddipz ey chrmecigsr nfinA devic
f.or automatically closing a sliding door, substantially as described
“herei n wopRyr dfcersdiicke ttherern aand| Itqsbeatfenteudn Jthematees @8 Tugll of the
acconpanylng drawi ngs. The text of the speci fication has been reproduced by
phot 8cop¥radedhompiie cannreetoni naint ppaycend: rnovided ovikhivthe few
amendnents which are difficult to_read. The.original typescript contalnlng
these anBREAEHRE RAFHON ngRi18dE %ﬁtf’ﬁénﬁr 8eress inseniedghrquahrfice

a slot 1n the connector main body for fixing the main
body to the seat member.' | | |
10 A device as deflned 1n clalm 1 whereln the
first pipe is provided at its one endiwlth a check valve
 for nermitting flow of air only into its interior and a
flow regulatlng valve for regulatlng the rate of discharge
5 of a;r from the 1nter10r. : |
11 a dev1ce for automatlcally clos;ng a slldlng
door, substantially as descrlbed herein with reference to,
and ae illuetrated'in,'Figures.l to 7 of the accompanying
drawincs. _ | o |
- 12.°a device'for automaticdﬁiﬁfcio§1n§9a"51iding
door, substantially as described herein wzth reference to,

and as illustrated in, Figures 3 to 11 of the aocompany:.ng

drawlngs.“n

" Tne text of the spocineaﬁcn nas bm npzodnood vy photeeom.ng the applicents original
" typesezipt. It oay contain a few sxendments which are difficult 0 read. The original
typescTipt containing these saendnents may be inspected on the mn of the ?;tnt Office
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