DOCR OPERATI NG DEVI CE The present invention rel ates ? a(goté, lepﬁ&a ng
device. FIGS. 1 and 2 of. the acconpanying draw ngs }ustrate 5 a typical
exanpl e of -a conventional door operating device, * in which 1'designates a

door oper attached to a header of a door supporting frane 2 or a wall.
above the supporting frame:-2. The door operator 1 is provi.ded with al
electric (not shown). A rotath ng shaft 3 which 10 is operatively
connect ed the electric nmotor projects downwards through the casing of
theidoor operatqor 1. An arm4'is-attached at its one end to the rotating
shaft 3 so as to rotate i'bffbﬁ%@,‘;@@?e@ The other end of the -arm4

I s pivotably connected to ng 15-arm5. the other end

of latter being pivotably connected to a bracket nenber 6. The bracket
menber 6 is fixed to and projects froman upper portion of a door 7 which
I's. hinged to a.janb of. the supporting frane 2 so as to be. sw ngable

about a verti caliKigresette fficHtith Fdlztbes ko QMRS RpeaBingand bracket
menber 6 form a door operating |ink mechanism Wen the rotating shaft 3 is

angul arly raaeiten the direction A or clockwise in FIG 2, the rotating
arm4 is turned in the sane-direction, which causes the door 7 to

FIGS. 1 and 2 of the accompanying dréwings illustrate
5 a typical example_of a conventidnal door operating device, -
in which 1 designates a door opergtor attached to a header
of a door supporting frame 2 or a wall above'the-door-.
supporting frame 2. The door operator 1 is provided with
an eiectric motor (not.shown). A rotating shaft 3 which"
10 is operatively connected to the electric motor projects
downwards through the casing of the dodr operator 1.
An arm 4 is aﬁtached at its one end to the rotating shaft
3 so as to rotate in a horizontal plane. The other end of
the arm 4 is pivotably connected to one end of a connecfing
15 arm 5, the other end of latter being pivotably COﬁnected
to a bracket member 6. The bracket member 6 is fixed to
and projects from an upper portion of a door 7 which is.
hinged to a jamb of the supporting frame 2 so as to be -
~ swingable about a'vertical}éxis; The rotating arm 4,
20 connecting arm 5 and prackeg member 6 gb:m_a door operating
link mechaﬁism. | |
_'ﬁhen the rotating shaft 3 is angularly moved in the
direction A or clockwise in FIG. 2, the rotéting arm 4 is

turned in the same direction, which causes the door 7 to



2 be swung and opened. through the connecting arm5 and'the bracket nmenber 6
to a pasi-tion shown by the phantomline in FIG 2. In this prior art door
operating device, it is necessary to project a r at her | arge | ength of
bracket S. 6.from'the.door 7.in order to effectively swing 'it. Thus,
exanpl e, when the door 7 is provided transversely of a passageway as shbwy
in FIG 2, the door 7 cannot be fully opeged unless a recess 9 for recei Vi
t he .bracket 6 and the connecting. arm5 is, fornmed in the side wall 10 « 8,"
si ncet he bracket 6 abuts against the side wall 8. The side wall 8 is '
deteriorated in strength and appearance by the presence of the recess 9. It
i s an obj ect ofkkh@wmmqsemﬁ.bpeaeﬂl¢hrbughveheoaenhbctipgrarmusaand the
difficulty. According to the present invention,. 15 there is provided an
operating devi cdragket aemberi 6g&e ﬁopaséﬁépurﬁhownnPYishﬁgPhQDHOMOhineans
which in use is attached to_one_of the door and the support, _an, arm pounted
at one end t her d&¥ EG+t He r IPathds PEIRT PBE ﬂSPEtPBﬁrP 1§9p¢§H§°egu+Ee
means which in e i s attached to t.he ot

oot o 1 sl ay . bR ohastoanrathsr ﬁesgﬁeﬂre 8kn28%; bckat
general |y pargl |66|frto‘?n e RcRRe 70 QL 80ROl e abm ,a0ds gonRect | ftys

means connect™ ion means connecti ng ¥her “eAdof s
in such a mannersgis dx@ngl1ledWuhiad %hbﬂﬁbo?obhisoprgyihéd_transversely of

a passageway as shown in FIG 2, the door 7 cannot be

fully]opened:unless a recess 9 for-receiving the hracket
'6'andithe connecting arm 5 is, formed in the.side.uali :
10 8, since the bracket 6 abuts against the side wail;d,
| The side wa11;8'is deteriorated in strength and appearance7

~ by the presence of. the recess 9.

It is an obﬁect'ot the present invention.to overcome this
_ particuiar difficulty} -According to the present=invention;
15 there is provided an'operating device for a door hinged to
| a support,- comprising rotation means which in use is
attached to one of the door and the support, an arm mounted
- ' at one end thereof on the-rotation means for rotation in
| .2 plane; guide meanS'which in use is attached to the other o
20 of the door and the support, a slider guided by the guide
.:.means fox ‘movement in a direction generally parallel to the
ipl sne of rotation of the .arm, and connection means connect-
ion means connecting the slider to the other end of said
arm in such a manner as to allow the slider both to rotate.
25 relative to the arm about an axis perpendicular to said

plane and to move relative to the arm.aiong said axis.



25 relative to the armabout an axis perpendicular to said plane and to
nmove relative to the armal ong said axis. 3 The.invention will now, be
further described, by way of exanple only, with reference'to the remaining °
of the acconpanylng drawi ngs, in which:- FIG"*3 iLs a‘perspective
strating a door . operating device according to the present
, FIG 41is a V|eM/té%en along the line IVLIV'in'FIG.3 FIG 5 is-

=ldev:(ce sﬂomn i n EIGS 3 and 4; 10 ; FIG 6 is. an expl oded view of tmi/
i G5 ; ; :
lustra PSSR o del T o s e the RSt o “é%x“l;iwshom i
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rrenbe& u b%/g?(l&. aslp}?mrp‘#e ere%g% nu r‘m ng._dew ce shown in FIG1 is

deS|gnate and the description thereof is
omtted. An arm 20 nenber 11 of a I|nk mechanismis attached at its one
end FIG. 3 is a perspective view illustrating a door '

5 operating device-according tofthe present invention; -

FIG. 4 is a view taken along the line I1v-1IV in FIG.3;
FIG. 5 is an enlarged perspective view of a link
mechanism forming part of the device shown in FIGS: 3.
and 4; | |

10 FIG. 6 is an exploded view of the link'mechanism shown
in FIG 5; and ' o |
FIG. 7 is a perspective view illustrating another
mode of mounting the door operating device shown in

FIG. 3.

15 _Referring to FIGS..3 and'4, there~is illustrated one
embodiment of the present inventiOn, in which each member
similar to the member used'in the priOr-art door operating
device shown in FIG 1 is designated by the same reference
number, and the description thereof is omitted. &n arm

20 member 11 of a 11nk mechanism is attached at: its one end
.to a rotating shaft 3 of the door operator 1 so that_it
is angularly movable in a horizontal-plane. The link -
mechanism is shown in mpre detail in FIGS. 5 and 6. The
arn member 11 is provided at its proximal end portion with

25 a_clamping hoie 13 Whioh.extends'perpendicularly to the

upper face l1A thereof. The hole 13'communicates with a



to-a rotating shaft 3 of the door operator 1 so that it is angularly

movabl e in a horizontal plane. The |ink mechanismis shown in npr t ai
inFIrGS. 5 and 6. The.arm nenber 11 is provided at 'its proxinal )
portion with 25 a’ cl anpi hg hol e 13 whi ch. extends perpendicularly e
upper fage Il A thereof. The hole 13 commupicates with a 4 slit Y

formed in the proxi mal-end. The rotating4shaft 3is fitted into that
cl.anping hole 13 and fastened there by a screw 17- which threadedly engages
wi tkh_a through hole 19 forned through the slotted end and cl anps the

A R 0, herdhres ERehiedl i ShUNErbkERaEIENE] Be ATLIPINE otlded N1 C

I's provided a circular recess 21 through which a rou suppor

is centrally forngedi%@edsih@obehh8 82ampisy MbLE 1deaghopRitgnd® thdd the

supporting hole having an annul ar shoul der 23A forned on its side wall. 10

A bushi ng 25 whibyhahssrawcil7cwhachf thngad@dly f engages adith |y €ntowsilinole

around its upper end is inserted into the supporti.ng hole 23 with its

fl ange 25A ti ghtlPy fprmeddthyaugbt thaesivbbedecend@3dand aptiamps ctlaai Y tterd xed

there by fitting and fastening a clanping ring 27 to the recess 21. 15 with -

screws 29, tﬁe%8T§HﬁiHQPPFnﬁaESvliﬁnﬁft eoffes erdiphckle domimemben ke

fl ange 25A aS'sggggeiqulG._S ' :
S prov

. ided a circular recess-21¥throﬁgh which a
round supporting hole 23Vis centrally formed so as to be .
in parallel with tye claﬁping hole 13, the supporting hole
having an annular shoulder 23 formed on its side wall.

10 A bushing 25.which ha#fascircular flange 25A formed
radially outWardly_arbund its upper end is inserted into.
the_sdpporting-hole-23 with ifs flange 25A tightly fitted
against the-shqulder 23a, and is-coaxially fixed-there-by
fitting.and fasteninq-A'élampinq-ring 27 to the recess 21

15 with screws$29,athé clambihg ring_covering the outer

: periphéral portion of the flange 25A as shown in FIG. 5.
' The link mechanism further includes another bushing

31, as a slider, whi;h is fixedly accommodated in a casing
33 having a shaft 41 projecting from it perpendicularly

20 fo-the axis of the bushing 31. The bushing 31 is slidably

o | - fitted arbund-an-elongated.guide bar 35, of-whiéh-the
opposite ends are each fixed to a brackét 37 with a screw
39.. Tﬁ :bushing_3l isfconnécted[tq-the.arm-membefJii”byr
fitting “the shaft 41 of the casing 33 into_the’bushing 25

25 so:thaﬁ the shaft ié boﬁhLveftically slidéable;andrrotatable
about the axis thereof. The brackets 37 are, as ahown in

FIG 3, screwed to an upper portion of the door 7 so that



-+ The I'ink mechanism further includes another bushing 31, as a slider, which .
is fixedly accommdated in a casing 33 having a shaft 41 projecting fromit

I_ per fend '
slig !"\

cularly 20 to the axis.of the bushing 31. The bushing 31 is <
fitted around an el ongated guide bar 35., of’ which the opposite
- ends\@are each fixed to a brackef 37 with a screw 39 . Th_ bushing 2¥&fis

.- connected to thearm menber 11 by fitting he shaft 41 of .:the casing 33 into

:_ t he bushing 25 25 so that the shaft is both.vertically slideable and

rotatabl e about the axis thereof . The brackets 37 are, as ahown in Fl G/
screvegdn f0gaiiadPBEE PO’ kO AALLEGNEaY1 PO (H10d verddegui de bar 35

“extends horizontally. The vertical posttion of the brackets 37 may be

adj ust pds byishi OEnghé&hbradicéts 437 ahay Hee ca®) ue &8 belskiding o the bushing
25, In operation, when a mat switch 43 (FIG 4) placed 5 in front of the
door 7thadshafitedledf theocabhing cId|relative ovwrthm bashinpt2SsShown) i s
activated, the electric motor of the door .operator 1 is energized, causing
the rotatinfnseperation, twrenid Bk Witeh | vh FIGHH RIFPB, so that the

FG & LAefrOhFsoF othe 406 7 138 AARSS e HATHH 3 LD on the qui de
| bar 98t QURLE0sbhECl 1H5E SH9P" 14 "EelBPkeda, e Sfedlifl 1> thereby
' motor of the door operator 1 is energized, causing the y
rotating shaft 3 to turn“in the direction of'theJarfow.B, |
so that the rotating arm 1l is rotated to-a position shown
10 by the phantom line in FIG 4. By this :otation.of:the arm .
11 the bushing 31 slides ‘on the guide-bar-35 towards the
hinged edge of the door 7, and the door is thereby opened
to a position, adjacent-to.the:siﬁe“wailge, shown by the
phanﬁom-line in FIG 4. During  this opening of the door 7.

- 15 the free end of the rotating arm 1, is kept at a | |
predetermined distanCe-ffdm the door‘?,-and.hence}wheq.the
door 7 is fully opened, the'brackets-35.orhthe bushing 31
‘brought into.contact-with;the-wall_8; The length of the
brackets 37 projecting from the door 7 is much smaller than

20 thatiof_the bracket 6 of the priOrzart.due.to.the difference
in structure. Thus,_the door'oéerating.device according to -F
the-éresent invention;is;bapable'of“fﬁl%y;openianthendQO;:' 
withddgfhééding-ény fe¢éss for-receiviﬁg the brackets 37 to
the wall 8. .

25 " When the door 7.is;hin§ed'to the door supporting frame
2 so.that it may be opened in a direcéion of the arrow ¢ in
FIG 4,.it_is swhng toward such direction by rotating the

shaft 3 in a direction reverse to the arrow B. Thus, it is



to.a posi.tion, adjacent to the: side wall 8, shown by the phantomline in
FI G AJ”During this opening of the door 7 15 the free end of the rotatlng '
arimi,. is kept. at a predetermnined di stance fromthe door 7, and he
t he door 7 is fully apenéd, the brackets 37 or the bushing 31 brg
contact with the wall 8. The length of the brackets 37 prolectlno
door "7 is much smaller than 20 that of téhe bracket 6 of the prior art due’
to the difference in structiure. Thus, the door operating device according
to the present invention is capable of ful'ly opening the door mﬁthout
needi ng any recess for recejving the brackets_37 to the wall 8.
Wien the door 7CS1€2Ri khRd the @%@rd%B?réﬁﬁﬁ%r devire ragreeding FQEﬁh§t may
be opened in a direct] [rowe in F iI,S8.S t gward such
di rectl on by roPLEPRY tﬁ%"%ﬂg?i’n F & %I?r%%f’rg%’fﬂfhr{'el?/% s%us\tlyg & arrow B.
Thus, IS Bo&l-§8ohhat the door operatlng deV|ce according to the
present |nvent|oﬁ can-al So performthe "push open" operation. FI'G 7 shows
anot her node of moungigg 7tEﬁoﬁ@oénétﬁéﬁrﬁédégoﬂaﬂbﬁﬁifﬁ§wfhéfH68£53 In
mhlch the door operator 1 is nounted on an upper portion of the door

5. operating device: shown in FIG 3, in which the door

. operator 1is mounted on an upper portion of the door

»

7 and the brackets 37 are fastened to the header of the

door supporting ffémé.
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the brackets 37 are fastened to the header of the door supporting .
7 CLAIMS: 1. An operating device for a door hlnged to a support,.

sing rotation means which in use is attached to é6ne of the door and

ort, an armnounted at one end thereof on the rotation neans_for

in a plane, guide nmeans which in use is attached to the
r and the support, a sliger guided by the guide means for.

irection generally parallel to the plane of rotation of the arm and

ot he.b* of
novenent

connection neans connecting the slider to the other end of said armin
er as to allow the slider "both-to rotate.relative to the arm about an

.a mann
axis p
axi s.

' connec

~ the di

arm wh

claim

BFcul ar to said plane and to nove relative to the armal ong said-

2. A door operating device as clainmed in claim1, wherein
tion |nclud§

recti nag N 8PE- 3
éﬁgpé%e{eééﬂﬂ?ﬂ iﬁg s08ht1on: méhﬁ§“Wh rﬂﬁhﬂﬂ%QE%

arrng conprises eeve 'S rece
to one of the door and the support, an arm mounted at

one end the:ebf on the rOtétionhmeans.fOr :otétibh in a
plane, guide-meansrwhich in_use-is.attached'td the other
of the door aﬁd_the suppért}_é slider guided by the guide -
means for ﬁbvement in a ‘direction generaily péialiel to
the plane of rotation of the arm, and connection means:
connecting the'slidér'tb'the other end of said arm in such
a manner as to allow the slider both to rotate relative

to the arm about an axis perpendicular to said plane and to

move relative to the arm along said axis.

2. A door operatiﬂg device as cléimed in claim 1,
wherein the connection means inciudes a shaft mounted on
the slider and exténdiﬁg in the direction of said axis,
and a bearing mounted on said other end of the arm whiqh

fits around the shaft.

3. A door operating device as claimed in claim 2,
wherein~thé*bearing-compriséé”éfsleeve'ﬁﬁich.iéfréceived in
a supporting hole formed in the arm and which is attached.

to said arm.

4. A door operating device as claimed .in claim 3,

wherein é circumferential shoulder is provided around the
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a supporting hole forned in"the armand which is attached to said arm 4. A
door opefating device as clainmed -in claim3, wherein a circunferential
shoutder is provided around the 8 periphery of the supporting nd.
I s engaged by a radially outwardly extending flange on one end o

sl eeve. \5, A door operating deviceas claipged in any preceding

wherein the gui de neans conprises an. eloﬁgate gui de nenber having at its
ends support nenbers whichn use are fastened to said other of the door
‘and\t he support, and the slider is slidably-fitted around the gui de nenber.
6. ‘A door operating device substantially as herein- before described with

reference to Fi gpeiphle®y’ o2l thResapperRany RE18" aNENYS- o dddd 18y 141111
111111111111111 ® § Y _ ep ' : : A9 By
radially outwardly_extendinq flange on one end of the

sleeve.

5. A door bperating device. as claimed in any

& preceding cléim, wherein'thé gﬁide mééns_comprises an
elongate guide membér héving ét its ends sﬁpport
aﬁembers{which_in use are:féStened’téisaiqughggfgg';hg;
door and the gupport, and the slider is.glidably'fitted':

around the guide member. .

6. A-door-operating device substantially as herein-
before described with reference to Figure 3 to 7 of the

éccompanying dréwings.
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