;tue3deb* |.6T*?F+c SASH GUI DI NG DE\/!;E BACKGROUND OF THE | NVENTI ON 1. FI ELD
OF THE | NVENTION The present invention relates to a sash-guidi ng device

for a saswwmlmmmwuﬂml ch a sash is attached in a sash wind Il’m
oyt - swi ngt wi ndow, i n-sw nging casenent w ndow, Vv mmm lﬂed
wi ndow, and vewdos€al sliding w ndow such that the sash can be opgged, an
shut. 2. DESCRI PTI ON OF RELATED ART |0 As; for a sash wi ndow in which a sash
is attached in a sash wi ndow dane such that the sash can be opened and
shut, there nmay be cases where §RSHSQENDINGTAVRCEDLY its own weight at the
time of being |ocated at an opening position and the sash becones difficult
to be noved to a shutting position because of interfering with the sash

wi ndow franme when the sash to the shutti ition. 15 For solving
such a trouble, a sash-gui M@B\Q%ﬁﬂé 'L,ch@gﬂm inthe art. In this
mechanism a roller is attached on the sash and is then contacted with the
sash w ndow fr and.RMELDROFCFHE INYENEION| ler to |ift and nove the sash to
the shutti n% position. For instance, Japanese Patent Application )

Publ i ca$i of hripreseg-ipeagon feloesty afaghpwidms dgvise ir-agashiwmgowdn which 3 sash i s
case, a sash w ndow includes a sash pivotably 20 attfached in g sash w ndow
frame such attgdied ihe sashyAneow figme of QW HHNGING FISEISH WBIQH cif-SHBEIBS ea5F Mgt

position and the shutting position. A roller, is rotatabl ttached .on the
| oner edge "‘F@‘sﬁi’ér"eﬁlfc W@o@gé‘fﬁ{“}%iap‘évﬁﬁﬁﬁﬁgépg "Y‘%‘?Oé’t’ F‘%fg'ﬂé‘ﬂ asly 620 e r
frame portion gﬁ?nbhﬁ tsash wi ndow frame. The sash-gui ding device allows the
roller to PHYS fB"support when the sash 25 located at the opening

position begins i @%ﬁk t e shutting position. Thus, the
sash bei ng hangeg']%ig% engﬁggl‘as qusbﬁefsrmothly shifted to the
shutting PaSitht #Eash MinddWirARRIYE a 383Ms SiicHEE LBV GAhdoWBarh@bdcBithdt $he
rotatably supported in a franme body -2 through a supporting axis and the
frame body sish cahbaepatdand e, thedinay Heanedsarlere the sabtis hangd by itdowansi on

that allows the sash to be noved to the shutting position is small, and

al so t he r oleight at the tiawmi df\peihg flovanssicht am dpeniiveg phsitainidnd the safh bévemes diffeuli © not
sufficient. For instance, as shown in Fig. 9, aroller 2 attached on the

| ower port bomaykd o & sluiting positionheecanse bf iptesfeppp witbdhesash wandovs fippemhemg axi s
3. When the sash 1 beconmes hangi ng down, the roller 2 noves to the position
| ower t hanthg sgéhmongstséhetﬁwﬂmno ®Rower frame portion and then comes in

t ith the.ti ti 4 f th i.di . t 4. Sub t , th
cont actwh L Lhest ByRSEtha A5uRL LIS SHAL B, OO0k o SHRSEAUERL e "
descri bed AbaYEneAflntaea Yiler &f BN (hE O LARIANG] Lndibeaiwithlzeliadie 1ol | er

2 10 comes 1 n contac tip portiron 4a of t goading part 4 to the
shutting paghddvPftamawhile dotafiedie Poler BElABAOH0%% 1R shéi Bithd\hubtfpGRsitidnt he
direction of the arrowb is acted on the roller 2. Then, the rotating force
al l ows the roll eFoRinktandeyJapatiest PatcgApplitgti@aPiiblitatidn Noe58-25835 (1983)e
portion. The rotating force equals the product of the novenent force of the
sash and t Hisclos akagirgtidingaleviche InghisenseRa saFhoviedor sycludesa ssshpovotatlly t he
roller 2 runs_on the gui ding part 4 while snoothly rotating is that a

strai gil | atrchedvesash pandeat e suchdba thetashp gandie niMetablyshified betyeen the
tacted with the. ti tion. 4 f. th i di, t 4 t 3
of the cuppbrvrgarlnd hehimemation Atoligt BBy bt phUedShBe: (o o
di ) . ) _ ; e s 3
1 Phe. anof egbhEbult Bkt niEg X nloifisRAEh ot YonkE BpSE BRTER ofhelT
gui di ng pagdch4viidy &afet @t i ng snoot hly. Therefore, the sash-hanging

di mension that allows the sash to snoothly nove to the shutting position,

i.e., the di mensThsashipaidivedevideallbive tHabllérad rdPorPfhe shishodiiviin e BARt 4 and
the | owest portion of the roller 2 is small. In addition, a |arge external

force zrt sloeatet Aethe @géﬂiﬂ@p&ﬁtidiﬁée\gﬁﬁra piviRalapiearht Bwvali theShitisg pediti@r. 2 and
the supporting axis 3, so that the portion 2b of the roller 2 can be easily
def or med afblug, He sdsh bding hangedtart tedifted soas t@be smguably shifted to the shutting

position.

In the above sash-guiding device, the roller is rotatably supported in a frame body



-3 SUMVARY OF. THE | NVENTI ON Therefore, the present invention has been
acconpl i shed i.n consideration of the above problenms. Therefore, an object
of the present invention is to provide a sash-guiding device having an
excellent durability, where a sash-hanging di nension 5 capable of snoothly
noving the sash to the shutting position is |large and the body of rotation
is hardly deformed. A first invention is)a sash-guiding device of a sash
wi ndow in which a sash | 1 is installed in a sash window frame | O such
that the sash can be freely noved between an opening position and a
shutting pdebtgloamsupportingiaxisragd tiee frahabody iastahbd yn the3ashor Thareforage on, 10
which is attached on a |lower portion of the sash 1 |; a guiding part 15
whi ch i s pseshrpagingrdimensionthatpblows dhe sobh torhe mesd tothedbutting pasitionissmal, t hat
t he gui di ng é)art 15 faces to the rotator assenbly 13, wherein_the rotator
assenbl y | 304 alsp theaoller ip satly dgfopmedipry the durahiliby ofthe rellea st yuifigisplect ed wi t h

t he housi ng 20, ere the hqusing. 20 is tache n ousi ng-attachi.ng
surface of the | 6QEPSIBIG AHHOZM lf’llfég-sqa%FPq]%i?aﬁﬁg‘e‘ﬁ)ﬂ’éﬁ?"g@é’?’d?o%‘il} Ot%rﬁaﬁlh 15
rotates_whil.e cont.actin ith the housing.2 both the housing 20 and the
ouo! ng? at S ACFARGPS sipmtiiet biptng 8 SETROEPEIEN oV hPS EiS il DREIeh e o
of the outgr _npegi ral_ sur -0t i fromt. j i e a
part of t naopRoie B2 e SAF aBuRbh olen oyt Ry S B 10 HRE D B
the first | t| : | : : 20 openi ng
position igwrrr;o\geagg%en_t gﬁékﬂﬁnﬁﬁgu’b%’i?ﬁ% zn?ﬁgggﬁtthggﬁgg%ppa%%al surface of
the rot at 0k, EskqGAIRS theRotafy RTkr M chiike %di&n@@éft LeRif3Re Sishthe guiding
part 15. The rotator 21 rotates, while outer peripheral surface of the
rotator 21 cones Asles@ibedabove) brmthe haylodusivitg Zdn e gositiontahehivhuld roller?Z) and
t he housing-attaching surface. Therefore, the rotating force of the rotator
21 i s L@&r geomesia cantaswiththediprpridn 44 ofishe gaiding paxt 4ab Itheshutting positibn, B8 t o
smoot hly npbve to the shutting position is |arge. Futhernore, when the outer
peri pher al inglifatedcly the amraw ay projating force dp fhedireptipnf fbe@rowbihagledonthe porti on
15a of the idin art 15, an external fqrce is acted aon,a porti bet ween
t he cont achqﬁbgpogpgxbﬁh%{’faﬁngﬁ‘gc?F Vb%‘h‘??‘g[?riﬁ%“’é‘fonttﬁ‘égb‘a%&ﬁ4p°i ¢©l 5 and
t he outer loweﬂrffdol%rio%kileral surface of the rotator 21. Therefore, the
rotator 21°1's ﬁra’:upy d&formed and is superior in durability. A second
invention is a sggbrfst Qi | RS RS Hdv Ei j Rieon,
wherein the housi n‘gr%hflérfgﬁlﬁgg@%&f%?%t or{ﬂ{hgusi X%rﬂ%rgﬁngf%gﬁ%\éaﬁopeni ngs
fornedid n @iamettd RE theTuléraC € TRORIFB NS rda8NEWhy the rdlte® 238Hs orRthd ghldng ks or 21
i ncl udes stoppers 25 on each opposite side surface of the roller 24 and the
rotat or 2lwhile smbathiroyating $ thh sedraight lihe comieatingrbehvoesdi ax@nar 2a 3he woller e a
part of the peripheral surface of the rotator 21 is ordinarily protruded
from a | owdbeingrconeeted oithithe tippertion deof the gujslieg pasid frdtbe 2ontersta afitee housi ng
20, and a part of the peripheral surface of the roller 24 cones in contact
with the 19PRBTHEIERYISY sargingd atan anglee 6,0 48 nwith Fspedd i@ » peperiicylazdine

r ot at or - housi.n art, 23 en,t art of the peripheral surface_.of the
roller 24 %ngtﬁr u%}bﬁ’Fﬁvﬁ\ﬁe‘{/aat%gﬂpﬁoﬁﬁﬂgta?‘ﬁr?' 1%%‘881‘;““3?1%5%%6’&555? 15 to
run omd h el ARAG js ggg j tion, when a part
24a of thgthg_t?ftﬂ(gérru%erl 6#§}g‘?°‘§§‘%%5’gdrﬁﬂ%F£‘fﬁg@8 ‘ﬁgt_r Jﬁ(;g)\c{)ﬁ S in contact wth
the tip portion theréfoft, tHe@sHIbdrBilpddiR@hdior-thall Alows tBe sasRto %80&*!%\@&0
ruining on), a part of the outer peripheral surface of the roller 24 cones
i n cont act theishifittieg pbsitién, .6 tHealimEngorn$ batwekn theSiprgortien 46 thé guidimggartgur f ace
of the rotator-housing part 23, so that the roller 24 can be snoothly

rot at ed, raslithe lawgst portion ef the rolter 2tis sgall.orce of the roller 24 and a |large
sash-hangi ng di mensi on that allows the sash 11 to snoothly nove to the
shutting positi o addition, 2 largeextemed ferico acth on theqostiongdh biitweendtbe cerdadt ga of

accordance with the second i . .
25  theroller 2 and the supporting axis 3, so that the portion 2b of the roller 2 can be easily

deformed and the durability of the roller 2 is poor.



i nvention, wherein the rotator-housing part 23 of the housing 20 has an
upper -si de opening 23a which is larger than the rotator 21 and a | ower-side
opening 23b which is smaller than the rotator 21, and elastically

def ormabl e st opper hooks 29 for retaining the stoppers 25 of the rotator 21
is provided on the rotator-housing part 23. 25 According to the third

i nvention, the stopper hooks 29 can be glastically defornmed to retain the
stopper 25 by forcefully pushing the rofator 21 into the rotator-housing

part 23 of the housing 20 fr, =Y i 23a. Thus, the
rotator 21 can be installed W%&%?ﬁﬂ&@m%ﬁrt 23. -5 1n a state
of being installed, the rotator 21 is hardly drop ed off of the |ower side
openi ng 23b of t Rherelorathsrpresent imvention daebecnigecomen ah@f} inxongiderapien ef the| y
install'ed in the housi ng_20 :and i s, har Iy dropped of f of the housing 20 in
a state of abpyemgohiems.a) |Thereforeamobieet t#aﬁsmmweonﬁswpw%%pper 25 i's

tained b t hook 29, t th t at 21 ot b 1 ed
ot o “Une B B8R e e B o
t t th k 29. b l.ast
def 3?'ﬁ’é%abéa%@!akﬁ@ﬁ%w?‘é»@”pfagwp%Qle&ﬁslﬁtﬁ‘?fﬁ TP PR SO AR 35 ot e
st opper mﬁﬁ{&t}gﬁgg lﬂﬁ'ﬂ) Bromthe st opper 10 hook 29 to renove the

rot at or ousing 20. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is

an outsi de di agr AM:Qfinfension i ﬂa&@éﬁﬂdﬁé d@Or%lea BB hvRRAGH ERhRALBH B ©f 15
the present invention; Fig. vertical cross-sectional diagramof the

sash wi ndOﬁ«sﬁn@d\ﬁlaﬁlemdoh frith@10 Such $haA theb4H @At PRIESPEGEd Betwekna@ am of a
rotator assenbly for a running-on novenent; Fig. 4 is a plane di agram of

t he r ot at oopeaspepubitipnfand a ishetingipesitioys; mmpmmmmnbtatoi @ssemdply B fos ranning on,
cross-sectional diagramalong the line A-Ain Fig. 4, Fig. 6 is a

cr oss- Hect whishlis affaghedson alowveypertien of the s@hH 1; ngmdglgpartlé\yhmli i§ prowided on
cross-sectional diagramfor illustrating a rotator_and a ?w di ng ﬁart at
the tinme of %@rngﬂmeﬁﬂwawww ewﬁwd&ﬁuﬁ@th@bﬁﬁetﬁutﬂmgmrg %chgﬂa
cross-sectional di for illustratin h tor at i e of be| ng
5 ot o orfo RSt 38 BTt eporblN et s bsini TR

sash- ul di 3 56 B BEIALKEOHPRSCR: BT S 05, FRELERAED, R wENTS) -0

Her ei naft er e one erre ﬁe pl’ esent

i nvention mu%ﬁéra%tfaaﬁﬁ@ﬁ@fatceomg 1@&&@9&% a&maml 03 1R ﬂ a

sash windows IS fabricated by attaching a sash Tin a sas owfrarre
10 sucis t hatatdshshieahtacting it #Rthdusing Y or b&hm@mg%@ﬂum pOSI tion and a
5 closing position.

housing-attaching surface by its outer peripheral surface, includes a part of the outer

peripheral surface protruding from the housing 20, where a part of the protruded portion
faces to the guiding part 15.
According to the first invention, when the sash 11 being hanged down at the
20  opening position is moved to the shutting position, the outer peripheral surface of the
rotator 21 comes in contact with the tip portion 15a of the guiding part 15. The rotator 21
rotates, while outer peripheral surface of the rotator 21 comes in contact with the housing
20 or both the housing 20 and the housing-attaching surface.
Therefore, the rotating force of the rotator 21 is large, and a sash-hanging
25  dimension that allows the sash 11 to smoothly move to the shutting position is large.
Furthermore, when the outer peripheral surface of the rotator 21 comes in contact
with the tip portion 15a of the guiding part 15, an external force is acted on a portion

between the contacting portion with the tip portion 15a of the guiding part 15 and the outer



Wien the sash 11 is |ocated at the opening position, the sash extends out
of ,the sash wi ndow franme 10. Wen the sash 11 is |located at the shutting
position, the sash is housed in the sash wi ndow frane 10. Therefore, the
sash 11 hangs down by its own weight or the |like at the opening position.
|0 I'n this enbodi ment, a vertical sliding window is exenplified. According
to the present invention, however, the gfsh windowis not limted to such a
wi ndow, A person skilled in the art w I1*be appreciated that another kind
of the sash w dow may be applied. As shown in Fig 1 and Fig. 2, a rotator
assenbl y 13cfighe: Y dufUtd\F th'oifas. L THeRf O otatof i &epatformad 4nd is
provided on a lower part, for exanple a | ower edge nenber” 15 12 , of the
sash 11. TRgp&Gidreh Beabidit. 15 is provided on the |ower part, for exanple a
| ower frame portion 14, of the sash wi ndow frame 10 such that the guiding
part 15 faces tovpsddohdimvemiontion sashsgidihy dddce Adisthoyed iri the Firg inv2ntidihe
rotator assenbly 13 for running on is conprised of a 20 housing 20 and a
rotator 21.whEhsn tletlabsing 20 indudes wobtiatorhonsisg pdrt 231having dygenhgsdomgd20a whil e
the housing 20 is fixed on a |ower surface 12a of the | ower edge menber 12
t hr oughs a sppevsuface 20asmdfadower wunkacd ke andsibe fretetor 2P inchiides Neppasey or gl
menber 12 is provided as a _housjing-nounting surface. A part_of the rotator

21 i's prot Pﬁﬂ@ﬂgeﬁi@rﬁgt‘fh@sIoémﬁrrog‘ﬂr Hﬁéﬂéﬁf A Hds Eetagblyang@llsdimtteomes in
i i di 15. T i di 15 . .
i%n%ag? Y“h%otp{%%vgﬁia&h%? 38 Sttt ot Ofghg E?rﬂl:%hg?a}E&{fécetq%éﬁ%a?%rﬁﬁzgéﬁdfn% and
o 14 19
t hem ¢ oget METEeh i Boyed e AR BT o the RbB 3o 105 or Miiguate b o
outer peri %@é%&l&?ﬁ’ﬁ?}%ﬁ Béraltgﬁ?faéé)éﬁhgg)]l%}# ?«ﬁlg&ﬁﬁ cE)Ht%c {ng9 20 or both

t he housing wer surtace a o ower “edge nenber 12. 1In
addi ti gf, %oﬁérﬁé—aﬁicﬂﬁk%u?ﬁﬂéé’ﬁxd%tiﬁﬁerQﬁ{fédE*b?'ﬂﬁJ ro%rfl%ﬁing?aﬂ HtHeA @t Jakom

t he housi ng 20. Such a protruded portion of the rotator 21 faces the

gui di ng pakF the peripherdlcsuefack oithy rolldh2M cdrhes 8 @shtadtlwiitan g pertidasa af thiehe

openi ng position noves to the shutting position, the outer peripheral
surface of gulding paratDto r2d oo theemiding pamisict with the tip portion 15a of the
guiding part 1 S, causing a rotating force that acts on the rotator 21. The
rotating force edaprdingie thy ssgond ingentign, whne rarezin of thaeuter reaigherabyi ng
force, 10 where the radi |l ength is defiped as a distance between two
portions ofORAR qfghegoler @ﬁcqmpstmsomaﬁivwh the F%@Pﬂ’é’ﬁ;”éoggﬁtgé‘td("ilw tion

IR OOR (¥, MR RS AT I e

nove to

m contact with each of the housing-attaching surface and the inner surface of the

rotator-housing part 23, so that the roller 24 can be smoothly rotated, resulting in a large

rotating force of the roller 24 and a large sash-hanging dimension that allows the sash 11

to smoothly move to the shutting position.

20 A third invention is a sash-guiding device in accordance with the second
invention, wherein the rotator-housing part 23 of the housing 20 has an upper-side opening
23a which is larger than the rotator 21 and a lowér-side opening 23b which is smaller than
the rotator 21, and elastically deformable stopper hooks 29 for retaining the stoppers 25 of
the rotator 21 is provided on the rotator-housing part 23.

25 According to the third invention, the stopper hooks 29 can be elastically deformed

to retain the stopper 25 by forcefully pushing the rotator 21 into the rotator-housing part 23

of the housing 20 from the upper-side opening 23a. Thus, the rotator 21 can be installed in

the rotator-housing part 23.



the shutting position is substantially |arge, conpared with the prior art.
15. Furt hernore, when the rotor 21 cones in contact with the tip portion 15a
of the guiding part 1 S, an external force acts on an area between the
contacting portion of the rotator 15 with the tip 15a of the guiding part 1
S and the outer peripheral portion of the rotator 15. Therefore, the
rotator 21 is hardly defornmed and is sugerior in durability. Here, we wll
describe the configuration of the rotator assenbly 13 nore 20 concretely

with reference to Figs. .3 .to. 6. _The housi .20 i_pc] ude r ot at or - hqusi ng
pact 23 which isInIaéﬁ%éPfP%%“‘Fﬁgeq’@?earpEﬂmr%.ls gﬂé{;’r ?%Hegro-%rﬂﬁé‘? f?d"ebélﬁf’ 23 is
formed such that,. its. openin 23a, 23b are forned in the upper surface 20a
and | ower QRWHQ%§§%Z%@“§P“WWgﬁhOUSing 20. In addition, the upper-side

?562‘5”%??4 ® e %ﬁaﬁ%ié%ﬁ?éﬁénﬁynigﬁ@ﬁ%ﬁnh% ' °ﬁ%[2{9: ‘ ﬁﬁ?ﬁd’#ﬁ@iﬁ?aﬁib
20 . ' 0 (i1 e, i

hoﬁs?ﬂg 28;‘%@68&;%?#;@? %8 Hs&xﬁg %¢1lenea |t%§§{€?qn%¥’s{au%£irnot¥%¥%?' gllg El'hgr e]E o(rae, t he
rotators 21 is i nﬁgﬂ%@g&e&sﬁg‘% %1§p15695§§50fef 'dt%irgrwe Q@ﬂgyr Aol 34 glralgf}:t e _9_

upper -si de openin a part o e out peri ph surface of
the rot at Ofgiatds LW&hﬁb%%uﬂ@d‘@%fﬂ1efﬂliaﬁéﬁ-§i&@oﬂeﬁmr23§ afihe FRRIVMBstARBORY itsS
own weight or the Iike such that a 'ower part of the rotator 21 is

posi t i onedstbrap®wr tlfspoatdtdn. sur f ace 20b of the housing 23 while an upper
part of the rotator 21 does not protrude fromthe upper surface 20a of 5

t he housi ng par tFitheriitre, thos@apper hddk 29 beesieg elasticily defonaed by fpypefully 25 are
integrally fornmed on the opposite sides of a roller 24 and the stoppers 25
ar e concerpushingwir phllingéhe oldte21250 thatthe Kioppes 26 sdi he detached drom thestoppe25 ar e
axi al géotruded portions, respectively. The rotator-housing part 23

conpr i Yes: hopk29/te remeesthe sptafar 1 emithe bgwisg 20he roller 10 24 is housed; and
a pair of second parts 27, 27 in which a pair of the stoppers 25 is housed.
The first and second housing parts 24, 27 are conmuni cated with each ot her
and are arranged alnost in the shape of a cross. The length and w dth of

the first housing part HRIiEFHESCRIPTION GPeHE PRAWINGS] Wi dth of the
roller 24, respectively. The dinensions of the second housing part 27 are

26, %27 conti nuodafy! it o RRf ce df avhdcht pEHE SERAHq tuBRRERR P50 ©

W t ho chapgi t*”%E' i mensions. Also, the wwdth and | ength of the
upper?gidgﬁoggﬁgﬁg 2 gogorresponds to those of the rotator-housing part 23.

The first-housi nggpBfsta vAiaPHbisLHIHaY didglaRNEtIhd Sish HandoWBowsUh Fag q; 20b of
t he housi ng 20 mn%hout changing its dinensions. On the other hand, a pair
of the second 2dipduisiangxglédabperspactinesiiygran o€ adsiatopassemblyeforva ainpingyorof t he
| ower surface 20b without changing its dinmensions. The width and | ength of
t he | ower -mpvmesteni ng 23b al nost corresponds to the first-housing part 26
but smaller than_ those of the pair of the second housing 27, so that the
bottoms of the dJa&dhig ambansidiagram pf the pqtaton assprably fix ihg senniag-em movement;

st oppeys.-recei vi rtions 28, respectively. 25 The. hattom surface of each
of thgzrosecond hgﬂ%{)‘,’onﬁ aﬁé‘?*?%’?“ﬂaég%ﬂ“?%&ﬁé@h%ﬁ% '?86)‘511‘& ext ends upwar d.
The stoppers 25 faqr Ul Ly pu i ace dhetveen the stopper
hook 29, so thatlﬁé'ﬁkem(raoc cfsfégé%n@ad?ﬁ%e g%%%ﬁaeg?qeﬁy%lgcﬁg'vﬁ’t hout pulling out
of the upper-si dgg OPRRIichEs-sectBnal Yidgrarh Forlillfstfabhy 8Fotddr bt 4 QLiGRE Palt¥e Pushed
upward, then the Stopper hooks 29 becones elastically deformed.” Therefore,
t he st oppehe Bmeofibeing lavaicddt @ sish@pehig psdiggper hook 29 to all ow both the
stopper 25 and the roller 24 to be puIFed out of the upper-side opening 23
a. Consequent | y Fig.Ras 7 cobeseclidnat diagiaen foadhistratingitherbtator thke time af beinpousi ng
pant 23 of the housing 20 by pushing the roller 24 into the rotator-housing
part 23. |tunaodindi on, the roller 24 can be prevented from dropping at the
time of attaching the sash in the sash w ndow franme, or the Iike.
Furthernore, thdig.&isen explanation diagram okt convenfonahsashguidingdgyiget 23. 1 o
The housi ng 20 has attachment parts 30 with holes 31. Thus, the screw 22 is
screwed in the | ower edge nenber 12 through each of the holes 31 to attach

Shown in g, 7DEFATHEDERCHE TGN (REpBrrriGueS WpattiB NI o

(ordinary tinme), the roller 24 noves away fromthe guiding part 15 and then
noves downward by 15 its own weight or the |like. Subsequently, the stopper
25 touches the stopper-receiving portion 28 to separate between the
external peripheral surface of the roller 24 and the | ower surface 12a of

t he | ower edge nenber 12 while becomng free fromtwo opposite inner
surfaces 26a of the first housing art 26. Fromthe above state, the |ower

Y A~ o e - e~ N o — o .




-10 pant 26 (the inner surface of the rotator-housing part 23). At this
trme, the stopper 25 noves away fromthe stopper-receiving portion 28, so
that the rotation of the roller 24 becones free fromthe stopper 25. From
this state, if the sash 10 noves to the shutting position as indicated by
the avow c, the roller 24 receives the action of the rotating force in the
direction of the arrow f along two cont-acting portions 24b, 24c descri bed
above. Therefore, such a rotating force allows the roller 24 to run on the

guiding part 15 to Jift the sash 10.._The rptating force egquals the
sash-movi ng force aRgreiges H‘@i“&ﬂ #\%‘W&’FH% m@ﬁﬁﬁfegﬁ@%e@mea@tq%ﬂbﬂasm on of
the roller 24 with the .ti(§¥.port.' on.15a gf thﬁ (%‘ui gi n ortion 15 and 10 the
outer peripheral surfadBVeropyEh aieHmSE BF Ataged sra refore, the rotating
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a sash-jangpagd gbgﬁmi on (the above dinension S) that allows the sash to
snoot hl'y nove % the shutting position is large. As described above, two

opposi te porti onwhéfkhe sh8 1 Pls TobRedatttiRd ofe@ingRiocikioh, the kdshertells sdof el | er 24
touch the guiding portion 15 and the inner side 26a of the first housing

part 26, ssashhdhddvhamellDer Whenithe stsh dOWwisdotateda\tiee shimbighjopitiengthe bash is

sash- hangi ng 20 di nensi on becones- nore |arge. Furthernore when the roller
24 runs onhdused guthesarf) yoadow fEumef e Therofora the sash W hings dewn by ifsommi weightSa of
t he guiding part 15, an external force (conpressive force) acts on a
portion bet @Hkﬁhfethéémfla%&wﬁgﬂqurti on with the tip portion 15a of the

ui di n art 15 and. th uter peri. ral surface of t roller 24, sq that
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protruded to the ece otions, so e stopper S 29 can

be held in the oppafvhtinFige sidfiaces réthtok b@eﬁxaiil B fof 4llowiBis RRCREVEl 36 1N
ibis case, it may be designed that the roller 24 in such a state is

f or cef ul | yrupuwaheghidingpsd 15 s previded oh bdovsdrppnefor Bxokpl2 9 Idwardgdhmemderessed
portion. In addition, the rotator-housing part 23 of the housing 20 is
desi gried siZchrfithesashdl5 opening is fornmed in the | ower surface 20b and a
upper surface is provided as _a upper wall portion 15a to allow a part of
the outer peri phicguiding pads aFprovided on thedowear pagt, £ example adawerckamg t h t he
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rol ler 24 js:ins gnto the rotator-housing part 23 fromthe 10
Iower-surfaceérs éne'[i:r!idth('!)'E)'eni ng 23b. Thus, the stopper hooks are provided on

t he upper As shown in Fig. 2, the rotator assembly 13 for running on is comprised of a
20  housing 20 and a rotator 21. The rotator 21 is pivotably installed in the housing 20, while
the housing 20 is fixed on a lower surface 12a of the lower edge member 12 through a
screw 22. Therefore, the lower surface 12a of the lower edge member 12 is provided as
a housing-mounting surface.
A part of the rotator 21 is protruded from the lower surface of the housing 20 and
25  comes in contact with the guiding part 15.
The guiding part 15 is an upper surface 14a of the lower frame portion 14.
Alternatively, the guiding part 15 and the lower frame portion 14 may be separately

prepared, followed by fixing them together using a screw or the like,



wal | portion to retain the roller 24 such that the roller 24 can be
forcefully pushed in the rotator-housing pact 23 through the use of the

el astic deformation of the stopper hook and the roller 24 can be renoved
fromthe rotator-housing part 23 by forcefully pulling the roller 24. 15
The housing 20 nmay be designed to have a generally circular rotator-housing
part by connecting a upper nenber and a-l_ower nenber together through
screws. In this case, the roller 24 can be installed in the rotator-housing
by pushing the roller 24 in the rotator-housing. In each of the above
enbodi ment's, theThetadtor 2 Pibtawesyashiee ahafpes phérklesusadiadfl tharutht@d It thaches the

rot ator- housi ng part of the housing 20 nay be one having a generally

spheri cal bousimx2) or botli the\Wewsing T Sidihiv/ERver Swfedds bf theilowergdgemembent a
sash window in which a sash 11 is installed in a sash w ndow frane 10 such
that the sb&h loadditions 2 past of the eeayvetvatonpenipheral spréate igprobudad; fin thechoysing
shutting position, conprising: a rotator_ assenbly 13 for running on, which
i s at t achedV-orSuehiagatrudediportim offthe retater2d Haces theduiding parg Idast 15 which is
provi ded on a | [ dow frame 10 such that the
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housi ng-at$pching surface by its outer peripheral surface, includes a 15
part of the outer peripheral surface protruding fromthe housing 20, where
a part of the pryhdtetttshgderct & 151@1%?&&& df A@adisli 1eh g aikBS bash fnoving Wree,
sash-guiding device as clainmed in aim1, wherein the housing 20 includes
a rot atr - whersithegrapmat tengih i defined ao p distangs bétecerenva portod®f teppetate i fince 20a
and a |l ower surface 20b, and the rotator 21 includes stoppers 25 on each
opposi t e sihdeadialrdizgetéen; efcontactingyioriéon with thertip tSaef ithet puding part | sandsthat abl y
provided in the rotator-housing part 23 where a part of the peripheral
surface of OWtHePeripherabportian.i s ordinarily protruded froma | ower surface 20b

but not fromth 20a. of th ing 20 and 25 t of th
por i pheral _sur { SEERGPR: AGpargre Sinmana A auh s s shgBf ok & 11

housi ng- at L -fac I i r . t .ot at or - housi ng part
23 when th‘?g@#ﬁ?%?%“&@%&@%ﬁ@%*ﬁ% f%@é%%fﬁtﬁféher‘%ﬁrgﬁ " 24 cones in o
contacis Wi th a trpiRAhéleOWhdPie Pdtof Tecdts @ BshtRAithkRe E?pé&'i@nqga bf@egui di ng
part 15. -13 3. A sash-guiding device as clained in aim?2, wherein the
rot at or - hogigding peAN S, ahdex@émillforch atts b gn 2f2a Batsvedn theRPatactidroReof thg 23a
which is'larger than the rotator 21 and a | ower-side opening 23b which is

smal | er t heataterhid with the tip 15a of the gniding part 15 and the outer peripheral portion of the

rotator 15.  Therefore, the rotator 21 is hardly deformed and is superior in durability.
Here, we will describe the configuration of the rotator assembly 13 more
20  concretely with reference to Figs. 3 to 6.
The housing 20 includes a rotator-housing part 23 which is larger than the rotator
21. The rotator-housing part 23 is formed such that its openings 23a, 23b are formed in
the upper surface 20a and lower surface 20b of the housing 20. In addition, the
upper-side opening 23a is larger than the rotator 21, while the lower-side opening 23b is
25  smaller than the rotator 21. The dimension between the upper surface 20a and lower
surface 20b of the housing 20 (i.e., the height of the housing 20) is smaller than the
diameter of (he rotator 21.

Therefore, the rotator 21 is inserted into the rotator-housing part 23 through the



rotator 21, and elastically deformable stopper hooks 29 for retaining the
stoppers 25 of the rotator 21 is provided on the rotator-housing part 23.
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second housing part 27 are larger than those of the stopper 25. The first and second

15 housing parts 26, 27 continuously extend up to the upper surface 20a of the housing 20
without changing their dimensions. Also, the width and length of the upper-side opening
23a corresponds to those of the rotator-housing part 23.
The first-housing part 26 continuously extends to the lower surface 20b of the
housing 20 without changing its dimensions. On the other hand, a pair of the second
20  housing 27 continuously extends to in the vicinity of the lower surface 20b without
changing its dimensions. The width and length of the lower-side opening 23b almost
corresponds to the first-housing part 26 but smaller than those of the pair of the second
housing 27, so that the bottoms of the second housing parts 27 can be provided as the
slopper-receiving portions 28, respectively.
25 The bottom surface of each of the second housing parts 27 has an stopper hook 29
that extends upward.
The stoppers 25 are forcefully pushed into the space between the stopper hook 29,

5o that the roller 24 can be secured in place without pulling out of the upper-side opening
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elastically deformed. Therefore, the stopper 25 can be moved out of the stopper hook 29
to allow both the stopper 25 and the roller 24 to be puiled out of the upper-side opening
23a.

5 Consequently, the roller 24 can be easily housed in the rotator-housing part 23 of
the housing 20 by pushing the roller 24 into the rotator-housing part 23. In addition, the
roller 24 can be prevented from dropping at the time of attaching the sash in the sash
window frame, or the like. Furthermore, the roller 24 can be pulled out of the housing part
23.

10 The housing 20 has attachment imrts 30 with holes 31.  Thus, the screw 22 is
screwed in the lower edge member 12 through each of the holes 31 to attach the housing
20 on the lower surface 12a of the lower edge member 12,
As shown in Fig. 7, if the sash 10 is located at the opening position (ordinary
time), the roller 24 moves away from the guiding part 15 and then moves downward by
15 its own weight or the like. Subsequently, the stopper 25 touches the stopper-receiving
portion 28 to separate between the external peripheral surface of the roller 24 and the
lower surface 12a of the lower edge member 12 while becoming free from two opposite
inner surfaces 26a of the first housing art 26.
From the above state, the lower edge member 12 moves in the direction of the
20  arrow c in Fig. 7 as the sash 10 moves to the shutting position.
As shown in Fig. 8, when a part 24a of the outer peripheral portion of the roller
24 comes in contact with the tip portion 15a of the guiding part 15 (i.e., at the time of
Irunning on), the roller 24 receives the actions of an upward force indicted by the arrow d
and a force directed in the direction of the arrow e opposite to the direction of moving the
25  lower edge member.
Consequently, another part 24b of the outer peripheral surface of the roller 24

touches the lower surface 12a of the lower edge member 12 and another part 24¢ of the

peripheral portion of the roller 24 touches one of the inner surfaces 26a of the first housing
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° 0 moves agNay ﬁgo)m the stc?pper-rgec):eiving p(l)rtion 2%, so that the rotation of the roller 24

becomes free from the stopper 25.
From this state, if the sash 10 moves to the shutting position as indicated by the
5  arrow c, the roller 24 receives the action of the rotating force in the direction of the arrow
along two contacting portions 24b, 24c described above. Therefore, such a rotating force
allows the roller 24 to run on the guiding part 15 to lift the sash 10.

The rotating force equals the sash-moving force and the radial length between the

contacting portion of the roller 24 with the tip portion 15a of the guiding portion 15 and
10  the outer peripheral surface of the guiding portion 15. Therefore, the rotating force is
larger than one obtained by turming around the central axis.

Therefore, even though the dimension S between the guiding part 15 and the
lower part of the outer peripheral surface of the roller 24 is large, the roller 24 runs on the
guiding part 15 while turning smoothly.

15 Therefore, a sash-hanging dimension (the above dimension S) that allows the sash
to smoothly move to the shutting position is large.

As described above, two opposite portions 24b, 24¢ of the outer peripheral
surface of the roller 24 touch the guiding portion 15 and the inner side 26a of the first
housing part 26, so that the roller 24 is allowed to move smoothly and the sash-hanging

20  dimension becomes more large.

Furthermore, when the roller 24 runs on the guiding part 15 after contacting with
the tip portion 15a of the guiding part 15, an external force (compressive force) acts on a
portion between the contacting portion with the tip portion 15a of the guiding part 15 and
the outer pertpheral surface of the roller 24, so that the roller 24 is hardly deformed and is

25  superior in durability.
Next, we will describe another embodiment of the present invention.
The stopper 25 is provided as a circular recessed portion formed in each of the

opposite side surfaces of the roller 24.  Thus, the stopper hooks 29 are protruded to the
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portion 15a to allow a part of the outer peripheral surface of the roller 24 to come in
contact with the upper wall portion of the rotator-housing part 23 when the roller 24
touches the tip portion 15a of the guiding part 15.
In this case, the roller 24 is inserted into the rotator-housing part 23 from the

10 lower-surface’s side opening 23b. Thus, the stopper hooks are provided on the upper
wall portion to retain the roller 24 such that the roller 24 can be forcefully pushed in the
rotator-housing part 23 through the use of the elastic deformation of the stopper hook and
the roller 24 can be removed from the rotator-housing part 23 by forcefully pulling the
roller 24.

15 The housing 20 may be designed to have a generally circular rotator-housing part
by connecting a upper member and a lower member together through screws. In this case,
the roller 24 can be installed in the rotator-housing by pushing the roller 24 in the
rotator-housing.

In each of the above embodiments, the rotator 21 may be shaped like a ball and

20  the rotator-housing part of the housing 20 may be one having a generally spherical surface.
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1. A sash-guiding device of a sash window in which a sash 11 is installed in a
sash window frame 10 such that the sash can be freely moved between an opening position
5 and a shutting position, comprising:
a rotator assembly 13 for running on, which is attached on a lower portion of the
sash 11;
a guiding part 15 which is provided on a lower portion of the sash window frame
10 such that the guiding part 15 faces to the rotator assembly 13, wherein
10 . the rotator assembly 13 includes a housing 20 and a rotator 21 rotatably
connected with the housing 20, where the housing 20 is attached on a housing-attaching
surface of the lower portion of the sash 11, and
the rotator 21, which rotates while contacting with the housing 20 or both the
housing 20 and the housing-attaching surface by its outer peripheral surface, includes a
15  part of the outer peripheral surface protruding from the housing 20, where a part of the

protruded portion faces to the guiding part 15.

2. A sash-guiding device as claimed in Claim 1, wherein
the housing 20 includes a rotator-housing part 23 having openings formed in a
20  upper surface 20a and a lower surface 20b, and
the rotator 21 includes stoppers 25 on each opposite side surfaces of the roller 24,
and the rotator 21 is rotatably provided in the rotator-housing part 23 where
a part of the peripheral surface of the rotator 21 is ordinarily protruded from a
lower surface 20b but not from the upper surface 20a of the housing 20, and
25 a part of the peripheral surface of the roller 24 comes in contact with the
housing-attaching surface and an inner surface of the rotator-housing part 23 when the part
of the peripheral surface of the roller 24 comes in contact with a tip portion 15a of the

guiding part 15 to run on the guiding part 15.
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5  rotator 21, and
elastically deformable stopper hooks 29 for retaining the stoppers 25 of the

rotator 21 is provided on the rotator-housing part 23.



