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OPERATOR SYSTEM 5 BACKGROUND TO THE | NVENTI ON This invention relates to a
casenent wondowedeper ator system 10 Casenent wi ndows fi t tped/N#oRlo24mt er nal
flyscreens are preferably opened with an operator. The operator allows

t he wi ndow sash to be noved between open and closed positions wthout the
need to open the flyscreen. Known arrangenents currently use a single arm
or a dyad 15 operator which is mounted with the wi ndow frane and coupl ed
to the wi ndow sash. The sas@ﬂ.ﬁe&; &.ﬁE%ﬁ.&?ﬁor adj ust abl e openi ng and
closing by the use of conv ur bar hinges (or w ndow
stays as they are often referred to). 20 Such arrangenents, however,

require that either the operator nmechanismis exposed to view (which is
aest hetical ly unpl easin or that the sash and frane have conplex profiles

to accommodate both t hé RGNS IHNORY CFEA2E70 SBEFFMZ02/ 00244

S BACKGROUND TO THE INVENTION

This invention relates to a casement window operator

system.

10 Casement windows fitted with internal flyscreens are
preferably opened with an operator. The operator allows
the window sash to be moved between open and closed
positions without the need to open the flyscreen. Known
arrangements currently use a single arm or a dyad

15 operator which is mounted with the window frame and
coupled to the window sash. The sash itself is mounted
for adjustable opening and closing by the use of
conventional two bar or four bar hinges (or window stays
as they are often referred to).

20
Such arrangements, however, require that either the
operator mechanism is exposed to view (which is
aesthetically unpleasing) or that the sash and frame have

complex profiles to accommodate both the hinge/stay



2 mechani snms and the operator. The profiles are therefore

generally | arge

and expensive. In addition the nultiple pieces of hardware are tine
consun ngwoasfii47and require adjustnent to ensure that tmreToNmeAatas and
hi nges 5 function together. SUMVARY QF THE INVENTION It is an object of
the present invention to overcone or “10 at |least to go sonme way to

overcom ng the problens identified above by conbining the

functions of the

operator and the hinges into a single wi ndow operator system 15 Broadly
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adjustment to ensure that the operator and hinges

5 function together.

SUMMARY OF THE INVENTION

It is an object of the present invention to overcome or

10 at least to go some way to overcoming the problems

identified above by combining the functions

of the

operator and the hinges into a single window operator

system.

15 Broadly according to one aspect of the invention there is

provided a casement window operator system including an

operator, a driven hinge and a passive hinge, the driven

hinge including an arm drivingly engaged (“the driven

arm”) with the operator said driven arm being pivotally

20 coupled to a sash mounting in a position spaced from the

pivot coupling of the driven arm to the operator, the

passive hinge being constructed to replicate the

operating locus of the driven hinge.



3 BRI EF DESCRI PTION OF THE DRAWNGS In the followi ng nore detail ed
description of the invention reference will be nmade to the acconpanying 5
drawi ngs wo osloixie Figure 1 is a plan view of an operat or pamdNzde/oazn hi nge
with profiles of a window frame and wisndow sash being shown in dotted
detail, 10 Figure 2 is a plan view of one enbodi nent of the passive hinge,
Figure 3 is a plan view of a second enbodi nent of 15 the passive hinge,
and Figure 4 is a plan view of the passive hinge of the second embodi nment
superinposed over the gIGFEDNscRATTION V8 TRENBRAWENG! Ustrate the rel ative
20 positioning of same Tn a casenment W ndow. DETAICED DESCRI PTI ON OF THE
PREFERRED EMBODI MENT WO 03/ 042479 PCT/ NZ02/ 00244 4 The basic el enments of
the system according to the present invention are a driven hinge 10, which
IS iIIust&ate% in . . .
n he following more detailed description of the
invention reference will be made to the accompanying

5 drawings in which:-

Figure 1 is a plan view of an operator and driven
hinge with profiles of a window frame and window

sash being shown in dotted detail,

10
Figure 2 is a plan view of one embodiment of the
passive hinge,
Figure 3 is a plan view of a second embodiment of
15 the passive hinge, and
Figure 4 is a plan view of the passive hinge of the
second embodiment superimposed over the operator
and driven hinge to illustrate the relative
20 positioning of same in a casement window.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
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the window, though generally it will be positioned at the

bottom of the window. The top or as the case may be
bottom of the window sash S is mounted in the frame F by
a passive hinge 11. An operator 12 is mounted to frame F

with the driven hinge 10.

The driven hinge 10 includes a base or mounting plate 13,
a long arm 14 pivotally coupled to mounting plate 13 via
a pivot or bearing 15. The other end of arm 14 is
pivotally coupled by a pivot or bearing 16 to a sash
mounting plate 17. This sash mounting plate 17 is, in
use, mounted to the top or bottom of the sash S though

generally it will be mounted to the bottom.

The mounting plate 13 is fastened in a conventional
manner to the bottom (or as the case may be top) of the
window frame F. Also mounted in a conventional manner
with the same member of the frame F is the operator 12.
In the preferred form of the invention the operator 12

has a projecting mounting plate (not shown) which is

In the preferred formof the _invention the operator 12



5 fastened to the frane section by suitable nmechanical fasteners. The
frame nmounting plate 13 has a profiled end (that is the end opposite to
that to viNDoB/oO#xm 14 is coupl ed) which interengages w thPaETONARLEAENt ary
profiled 5 portion of the operator nounting plate. The interengagenent of
the profiled end of frame nounting plate 13 and the operator nounting

pl ate ensures that the frame nounting plate 13 is correctly |ocated and
di sposed relative to the operator 12. 10 The operator 12 can be of a

conventi ogglceRBat r 46t i Phe | A '%Qc%i@ﬁusio?g é@i?é‘%ﬂéi‘{ﬁe fedp (tO

which a handle not shown) is attached. Rotation o aft 19 causes a worm
gear (not it hi oysi 15 r . .Lhe_operator n be of the
type di scF%ggglﬂ%rl{w’U. Sahgaﬁﬁ%ség%#%%%i g%ggg?)%S%a &r iR/reontclzz;IP#ZO i's
pivotally caqupled via ivot _or  bearing 21 to sash nounting plate 17. The
ot her end® Qfglatthelsdﬁ'il{@ﬁeneréq n‘?%?gt%ig‘at 5PRE 'ﬁﬁuﬁ’tl"é&ngatrﬁ‘ tife Ther at or.

In the illustrated arrangenent, the pivot axis of_arm20 is within the
housi ng 18°UPhPE) e W icH R efiengsgefayith a complementary profiled
5 portion of the operator mounting plate. The

interengagement of the profiled end of frame mounting
plate 13 and the operator mounting plate ensures that the
frame mounting plate 13 is correctly located and disposed

relative to the operator 12.

10
The operator 12 can be of a conventional construction
including a housing 18, a drive shaft 19 (to which a
handle not shown) is attached. Rotation of shaft 19
causes a worm gear (not shown) within housing 18 to
15 rotate. The operator can be of the type disclosed in

U.S. patent specification 5937582.

A driven arm 20 is pivotally coupled via a pivot or
bearing 21 to sash mounting plate 17. The other end of
20 the driven arm 20 is pivotally mounted with the operator.
In the illustrated arrangement, the pivot axis of arm 20
is within the housing 18. This end of the arm 20 has a
toothed profile formed with it or attached to it. The

toothed profile meshes with a worm gear of the operator



toothed profile formed with it or attached to it. The toothed profile
meshes with a worm gear of the operator WD 03/042479 PCT/ Nz02/ 00244 6 12.
The wor mwyeaws/ousi7goupl ed to the drive shaft 19 and is thwesTNtabexd4by the
shaft 19 being turned by the operator ¢ handle. 5 In the preferred form of
the invention a support pad 22 is interposed between the arm 20 and the
frame nmounting plate 13 or the elenent of frame F to which the nounting
plate 13 is attached. This support pad 22 thus provides support over a

si gni ficanb patle QlordldANGN Rfugiies adNeHL 20 Mhersidg did gy agdn fully

projects fromthe wndow franme in the fully opened position of the sash.
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relativel hg@vy it can of ten be the case that a high load is applied to
the arm Fecially as the armis effectively supporting a major part

of the weight of the sash. Therefore, in 20 order to support the weight of
t he sash w t hout

5 In the preferred form of the invention a support pad 22
is interposed between the arm 20 and the frame mounting
plate 13 or the element of frame F to which the mounting
plate 13 is attached. This support pad 22 thus provides
support over a significant part of the length of the arm

10 20 when the driven arm fully projects from the window

frame in the fully opened position of the sash.

Figures 1 and 4 shown in dotted detail part of the sash S
in both the fully closed and fully open positions.

15
Because casement sashes are often relatively heavy it can
often be the case that a high load is applied to the arm
20 especially as the arm is effectively supporting a
major part of the weight of the sash. Therefore, in

20 order to support the weight of the sash without

significant sash drop the driven arm 20 can, as
described, be supported by support pad 22. However, arm
20 can also can be of a laminated construction. This

laminated construction provides sufficient strength and



significant sash drop the driven arm 20 can, as described, be supported by
support pad 22. However, arm 20 can also can be of a | am nated
constructwon3/odars | am nated construction provides suffi ®Ce#mzognedngt h and
WO 03/042479 PCT/ NZ02/ 00244 7 stiffness to support the sash w thout using
excessive material and without the need for difficult netal formng
operations. 5 The franme nounting plate 13, arm 14, sash nounting plate 17
and driven hinge arm 20 are inserted through a standard routing in the

frame sectgitQrrhaswhi €8 t Y €Rhehi Gen 1Qiichomuntgdng( Th Ufd ng i's
standard for a gonventigc}ﬁpaﬁ;goperateor throug:;Lh conventiggalﬁ%%ﬁvﬁ% be 10

t he operatar ar L.ch QH_»C!Pit roud.ng .0 rivingly coupled
to the sasg‘t§.q§lg?\ﬁ% re‘fﬁé’t h%u&flttltﬂr% P at]“EDG}EiSCPl :%fltr%elnt p“gegﬁafl?ofn%xa“ls%h t hat
the free end_ _interengages with the nmounting plates of the operator and is
fast ened CESFREPPEme section. 15 In order to provide the necessary gear

ratio to satisfy the need for noderate to | ow operating forces the pivot

5 The frame mounting plate 13, arm 14, sash mounting plate
17 and driven hinge arm 20 are inserted through a
standard routing in the frame section to which the driven
hinge 10 is mounted. (This routing is standard for a
conventional operator through conventionally it will be

10 the operator arm which extends through the routing to be
drivingly coupled to the sash S.) The frame mounting
plate 13 is then positioned such that the free end
interengages with the mounting plates of the operator and

is fastened to the frame section.

15
In order to provide the necessary gear ratio to satisfy
the need for moderate to low operating forces the pivot
(not shown as it is within the operator housing 18) of
the driven 1link 20 is located outside the conventional
20 window hinge cavity. Because of this the passive hinge

11 is constructed such that it is replicates or closely
replicates the operating locus of the driven hinge 10.
The passive hinge 11 is, however, of a construction which

is contained within the conventional hinge cavity in the



(not shown as it is within the operator housing 18) of the driven |ink 20
is |located outside the conventional 20 w ndow hinge cavity. Because of this
the passiwoeobiomg® 11 is constructed such that it is replPCatNZD2/0024¢] OSel y
replicates the operating |ocus of thegdriven hinge 10. The passive hinge
11 is, however, of a construction which is contained within the
conventional hinge cavity in the WO 03/042479 PCT/ Nz02/ 00244 8 upper (or
as the case nmay be lower) franme section of the w ndow frane F. As shown in

Figure 2 {hgepasshvaditige dds&afa) ek Ul8war) 5 £irhABE sER¥ALWNGPlalee 24 tO
which is pivotally mounted an arm 25 by a pivot or bearing 26. The ot her

end of arp. i aghed by a pivot or bearing 27 to a sash nounting

pl at e 28.w}§5?ﬁe§F?g%eﬁﬁDunting pl ate 24 al so provides a carriageway or
track 23 on or in which a slide elenment 29 is slidingly engaged. An arm 30
is coupled by pivot or bearing 31 to the slide 29 and at its other end via
a pivot or bearing 32 to the_sash nounting plate 28. A 15 fuyrther and

shorter affh §ROWE it of tIULE 34 t3Fd PRSSiyS feinge 11 can include a

5 frame mounting plate 24 to which is pivotally mounted an
arm 25 by a pivot or bearing 26. The other end of arm 25
is attached by a pivot or bearing 27 to a sash mounting

plate 28.

10 The frame mounting plate 24 also provides a carriageway
or track 23 on or in which a slide element 29 is
slidingly engaged. An arm 30 is coupled by pivot or
bearing 31 to the slide 29 and at its other end via a
pivot or bearing 32 to the sash mounting plate 28. A

15 further and shorter arm 33 is pivoted at 34 and 35 to the

respective slider 29 and long arm 25.

Figures 3 and 4 provide an example of a further form of
the passive hinge 11. This is in the form of a four bar
20 hinge (stay) having long arm 36 pivotally coupled (37 and
38) at each end to respectively the frame mounting plate
24 and sash mounting plate 28. A short arm 39 is
pivotally coupled (40 and 41) at each end respectively to

the frame mounting plate 24 and sash mounting plate 28.
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complex
emulate
passive

10 only by

mechanism which enables the passive hinge 11 to
the operating locus of the driven hinge 10. The
hinge 11 as illustrated and described herein are

way of example and alternative systems may be

employed consisting principally of pivoting links.

The pre

sent invention thus provides a combination of

operator and driven hinge which can be used with standard

15 or typical window sections. It is simple to mount as

effectively it requires a standard routing in the frame

section

and simple mounting of the operator housing 18

and driven hinge 10 in accordance with known techniques.

Likewise the passive hinge 11 involves nothing more than

20 the normal operations associated with the mounting of a

hinge to a frame and sash of a window. Therefore, the

functions of the operator and the hinges are combined

into a single system.



operator and driven hinge which can be used with standard 15 or typi cal

w ndow sections. It is sinple to nount as effectively it requires a

st andard wouwsiomg7¢ n the franme section and sinple nounti ngCofNzZokeo2aper at or

housing 18 and driven hinge 10 in acggrdance with known techni ques.

Li kewi se the passive hinge 11 involves nothing nore than 20 the nor nal

operations associated wwth the nounting of a hinge to a franme and sash of

a wi ndow. Therefore, the functions of the operator and the hinges are

conbi ned cdrRtrmsa single system WO 03/042479 PCT/ NZ02/ 00244 10 CLAIMs: 1.

A casenent— Wi ndow operator systemincluding an operator, a driven hinge

and a passive hinge, the 5 driven hinge including an armdrivingly engaged

("the driven arm') with the operator said driven arm being pivotally

coupled tqQ a sash _nmounting in osition spaced from.,th j.vot coupling of
gn a er éﬁl&%o‘”}to

the driv rfh t §EREES hEPFEELCTe FYRTEbei Mlf 17 WhstFtict ed t o

replicate the operating 10CUB, O the driven hinge. |, )
operator, a driven hinge and a passive hinge, the

5 driven hinge including an arm drivingly engaged
(*the driven arm”) with the operator said driven arm
being pivotally coupled to a sash mounting in a
position spaced from the pivot coupling of the
driven arm to the operator, the passive hinge being
10 constructed to replicate the operating locus of the

driven hinge.

2. A casement window operator system as claimed in
claim 1 wherein the driven hinge includes a frame
15 mounting plate, an arm pivotally coupled thereto and
a sash mounting plate pivotally coupled to the arm
said sash plate being pivotally coupled to the
driven arm at a distance spaced from the pivot
coupling of the sash mounting plate to the arm.
20
3. A casement window operator system as claimed in
claim 1 or 2 wherein the driven arm pivot axis is

located within a housing of the operator.



2. A casenent w ndow operator systemas clainmed in claim1l wherein the
driven hinge includes a franme 15 nounting plate, an arm pivotally coupl ed
thereto awo oa/0smsh nounting plate pivotally coupled to thecamnrzee4d sash
plate being pivotally coupled to the jfriven armat a distance spaced from
the pivot coupling of the sash nmounting plate to the arm 20 3. A casenent
w ndow operator systemas clained in claiml or 2 wherein the driven arm
pivot axis is located within a housing of the operator. WO 03/042479

PCT/ NZ02/ Q02445 4cadeR@SE MM ndbindQBIRRIGH ObysYaheMmas &lained ifhclaim3
wherein the pivot axis is, in use, “positi oneg outside a w ndow cavity in

which the driyeg;hinge igy %}p&fﬁed 2 o l,%oq._ase%;gl 4 W pdow, leerl?steor system
rther

as claimed in any one of the prece I'ng P& s fncludlng d support
erjlrflg(r:\ealr?n I (igat eglt(ilghagen u}:he dri yen .arm to, ig\{fl dgnsu {)é}t1 ftchrethe

driven hinge is located.

5. A casement window operator system as claimed in any
one of the preceding claims further including a
support surface is located adjacent the driven arm
to provide support for the driven arm.
10
6. A casement window operator system as claimed in any
one of claims 1 to 5 wherein the passive hinge
includes a frame mounting plate, sash mounting
plate, a long arm pivotally coupled at each end to
15 respective of the frame and sash mounting plates, a
slide element slidingly engaged with the frame
mounting and a pair of arms pivotally coupled to the
slide end at their respective other ends to the sash
mounting plate and the long arm.
20
7. A casement window operator system as claimed in any
one of the preceding claims wherein the driven arm

is of a laminated construction.



6. A casenent w ndow operator systemas clainmed in any one of clains 1 to
5 wherein the passive hinge includes a frame nounting plate, sash nmounting
pl ate, a worig/oax4ne pi votally coupled at each end to 15 respexiNAoe/oai4t he
frame and sash nounting plates, a sli4le element slidingly engaged with the
frame nounting and a pair of arns pivotally coupled to the slide end at
their respective other ends to the sash nounting plate and the long arm
20 7. A casenent w ndow operator systemas clained in any one of the

precedi nggcl ai whanel it Y S | am : tryction. WO
D 002479 Sper) D AREiBddt ! UEndbl Shetiatlor Sefitdn %g‘@?g%‘%?l%?? et

subst anti al . as j e i hed A3 | sjra in the acconpanying
dr awi ngs. ig%.lﬁA C%:%g{exﬁlen éngﬁéo%%i nlijlnlﬂl I ngaléaé O?rgélﬁrettg%d aacéoams‘v’?"ﬁn%lnr%assi ve
hi nge adj éstabl nmounting one side of the sash to the frame, a driven

hi nge adj 3&8YBPY® -nounting a second side of the sash opposite to said

5 9. A casement window including a frame and a sash, a
passive hinge adjustably mounting one side of the
sash to the frame, a driven hinge adjustably
mounting a second side of the sash opposite to said
first side to the frame, an operator mounted

10 externally of the frame and having an arm (“the
driven arm”) which extends through a part of the
frame and is coupled to the sash, the passive hinge
being constructed to replicate the operating locus

of the driven hinge.

15
10. A casement window as claimed in claim 9 wherein the
passive hinge includes a slide element which is
coupled to the sash, and the driven hinge includes
an arm pivotally coupled at one end to the frame and
20 at the other end to the sash.

11. A casement stay window as claimed in claim 9 wherein

the passive hinge is a four bar hinge.



first side to the frane, an operator nounted 10 externally of the frame and
having an arm ("the driven arnf) which extends through a part of the

frame andwoaswoe4pd ed to the sash, the passive hinge bei ngcaonmeneased to
replicate the operating I ocus of the %riven hi nge. 15 10. A casenent

w ndow as clainmed in claim9 wherein 3 e passive hinge includes a slide

el ement which is coupled to the sash, and the driven hinge includes an
arm pivotally coupled at one end to the frane and 20 at the other end to

t he sash. ;L1. c st i.pd a LaLged: i n Gl ail wher ei t he
passi ve hilkgje |ﬁs géggﬁghgar@%?%@e. Ocl\\%D Sé%ﬁégsgﬂﬁc#l@d‘g} 3824§£ 13 12. A
casenent w ndo s ¢l ai in.claiml0 or, 11. erein the driven armis
pivotally coupwg%ngna Erﬁm%un 1:lj‘r‘lrgﬁanpl A€ of tﬁévar?%g h‘f%“&’eleadhd Po Swhich the
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sash is attached.

13. A casement window operator as claimed in c¢laim 10
wherein the driven arm is pivotally coupled to an
end of a sash mounting plate of the driven hinge and
the arm is pivotally coupled to the sash wmounting

10 plate at a distance therefrom.

14. A casement window as claimed in claim 10 wherein the
slide is coupled by an arm to a mounting plate to
which said one side of the sash is attached, the

15 passive hinge further including a long arm pivotally
coupled at one end to the sash mounting plate and
the other to a frame mounting with which the slide

is slidingly engaged.

20 15. A casement window as claimed in claim 14 wherein the
passive hinge includes a further arm pivotally
coupled at one end of the slide and at its other end

to the long arm.



wherein the driven armis pivotally coupled to an end of a sash nounting
plate of the driven hinge and the armis pivotally coupled to the sash
nount i ng wo@3pkave at a di stance therefrom 14. A casenentPCRiNZBOM02AS
claimed in claim210 wherein the slidesis coupled by an armto a nounting
plate to which said one side of the sash is attached, the 15 passive hinge
further including a long armpivotally coupled at one end to the sash
nmounting plate and the other to a frame nmounting with which the slide is
sl i di ngl y,engage : Iﬂﬁ?é ' L pephdnael g wher ein
t he passil?/é h?ng%a%% udeglgaéﬁrt erﬁggr%%og\%@%?%% co%pfi%daﬂa{i{g%lﬁ:é end of
the slide and aL itrs %tdherwggﬁi to ehre nIcoeng arm t\:/P 03/042479 .

PCT/ NZ02/ 00244°°%% ig. A casenent” W Ndow operat or sﬁbst%ﬁﬁ?@ﬁﬂ%Y%ﬂ?luarein

described with reference to the acconpanyin dr awi ngs.
draw?.ngs. fpanyi ng 9



