21 72039 1 VENETI AN BLI ND OPERATI NG MECHANI SM Thi's invention relates to

i mprovenents in a venetian blind operating nmechani smof the type having a
holl ow pole with a hand grip and having two or thrgqgl pd?grd ends
extendlng fromthe end of the grip, so that the 5 = 1Y as its slats
tiltable upon rotation of the grip and lifgtable by pulling the c ends.
The nechani sm as disclosed in German Patent 2 917 224 causes the ts of a
venetian blind to tilt when an end grip of an operating pole is rotated,
and causes the 10 bottom bar to be raised when the cord ends are pulled.
It has an el ongate head box, a gear housing nmounted in the head box, a
guide roll rotatably nmounted in the gear housing, a hollow pole rotatably

suspended fromthe gear h@&ﬁtﬁﬂ&ﬁ“ﬁﬁﬁﬁ'%?ﬁﬁmt%% @M uni versal joint,
an 15 annular grip nounted for slirding alo portion of the
pol e, and a plug nmounted in the grip and upmardly spring-biassed to grip a
plurality of cords passing through the holl ow pol e against a surroundi ng
socket withi MMihe bavenviemdrolatde pPolmpidreemears 2h a hoarsdtigarcont ai ns

two bevel gears one of which has a hollow shaft and is connected to the
t ubul ar pol e Mhnd rmpmwncsaneqmamsm Tole theetybeVvie vigeara it sesur ed to

pole with a hand grip and having two or three lift cord
ends extending from the end of the grip, so that the
5 blind has its slats tiltable upon rotation of the grip

and liftable by pulling the cord ends.

The mechanism as disclosed in German Patent 2 917 224
causes the slats of a venetian blind to tilt when an end
grip of an operating pole is rotated, and causes the

170 bottom bar to be raiéed when the cord ends are pulled.
It has an elongate head box, a gear housing mounted in
the head box, a guide roil rotatably mounted in thé gear
houéing. a hollow pole rotatably suspended from the gear
housing with the intervention of a universal joint. an

15 annular grip mouhted for siiding along the bottom
portion of the pole, and a plug mounted in the grié and
upwardly spring-biassed to grip a plurality of cords
paésing through the hollow pole against a surrounding
socket within the bottom end of the pole. The gear

20 housing contains two bevel gears one of which has a
hollow shaft and is connectéd to the tubular pole via

the universal joint. The other beével gear is secured to



2 aslat-tilting shaft which extends along wi thin the head box ‘and carri.es
a plurality of drums. The slats are supported by front and rear |adder
strings each having their ends attached to a drum Upon rotation of the
pol e, t tilt shaft rotates, and its druns turn to raise either a front or
a rear’ der string and | ower the other thereby tilting the slats. A
‘plurality of lift cords are connected at their ends to suspend the bottom
bar of the blind, the other ends 10 bei ng gui ded by the slanting guide
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bet ween the plug and the” socket) the bottombar is raised. Wien the grip is

pul  ed down agprbpetehBs SPthBHeAI 86SANgrhiie Ppog beegeesndseweneut 20 of
the socket to release the cords so that the bottombar falls under its own

wei ght . Tge kpowe, aphar at bs dhacrlbedaabeveah531asfdrumsonupnobben1|n t hat
the cord and/or the frictional nenbers
raise e1ther a front or a rear ladder strlng and lower

the other thereby tilting the slats

A piurality of 1lift cords are.connected at their ends to
suspend the bottom bar of the blind, the other ends

10 being guided by the slanting guide roll, passing through
the hollow shaft of:the bevel gear, passihg through the
universal joint extending down the hollew pole? and.

protruding outwardly from the grip.

Ar'rest. the cords are resilient loeked between the piug
15 and the socket, so that the bottom bar is.held in a set

position. When the cords are pulled domn (against the

frictional resistance between the plug and the socket)

the botrom bar is raised. When the grip is pulled down

against the_spring biassing the plug becomes drawn out
20 of the socket to release the cords so that_the bottom

bar fails under its own weight.

The known apparatus descrlbed above has a frlctlon
problem 1n that the cord and/or the frictional members
such as the guide roll, the un1versal joint, and the

55 plug are easy to wear out. Also, the slanting roll is



such as the guide roll, the universal joint, and the 25 plug are easy to
wear out. Also, the slanting roll is 3 disposed in a narr space, the
width of which is |ess than a quarter of the diameter of th vel gear,
and is thus prevented fromhaving a |arge dianmeter. Al so, the cords begone
_twisted as the tubular pole is turned, and bear with greater friction on
their contacting surfaces. The present invention sets out to solve the
probl em descri beli sipoyed Theai nyepbwoBpaesSi the Widahvemewhaehblisndess
operating nechanisn of the type in which (a) the slats of the blind are
twi stabl e by twithdmgp aquapeent ¢figtheddtanatetedfbyghehbeiveiegeadi,amndofis
bevet~ gears to a rotary tilt shaft above, parallel to, and supporting front
and4gack | adder ‘dHteisPetvented bf From Ba¥iBgaAdlabyet Abameses .afdspai &8l e by
lift cords attached to a bottom bar_and extending through and beyond the
operating rod fdtOLds Reseme pbwisted A§ hhe FuhBbari padroAsr Engnede and

thereto: wherein the bevel gears conprise (ié a first bevel gear attached
to be rotatabl e BRAE Wth ?%Ee¥oﬁg§?F}°ﬁ eBcbhalr| gpgépctpBygepuglaces.

meshing with the first bevel gear and possessing an additional internally

The present invention sets out to solve the problem

described above.

The invention consists in a venotian blind operating
mechanisn of the type in which (a) the slats of the
blind are twistable by twisting an operating rod
connected by the intermediary of bevel gears to a rotary
tilt shaft above, parallel to, and supporting front and
back ladder cords of, the blind slats and (b) the slats
are raisable by 1ift cords attached to a bottom bar and
extending throuoh and beyond the ooerating rod for

o selective positioning and immobilisation relative
thereto: wherein the bevel gears comprise (i) a first .
bevel gear attached to be rotatable by twisting the rod
(ii) a second, larger, bevel gear meshing with the first
bevel gear and possessing an additional internally
ciroumferential gear surface and (iii) a pinion driving
the rotary tilt shaft meshing with the internally

circumferential gear surface of the larger bevel gear.



circunferential gear surface and (iii) a pinion driving the rotary tilt.
shaft meshing with the internally circunferential gear surface of the.

| ar ger bevel gear. 4 The bevel ratio i.e. the ratio beftween the nunber
of te |n said first bevel gear and the nunber of teeth in the second
bevel “I's conveni ently the same or about ghe same as the ratio between

t he nunber of teeth in the p|n|on and the nunber of teeth in the intenal

gear so that on Sévé){ oie ﬁgeggggg EQE i erﬂ@ytddnhélg&{ avel

of the slats. 2 1% s preterred e pinion is
| ocat ed towards ttdaa:tuppersq)adtfDtsthbevaigsﬁabeﬁéﬂ §&gr numbedxiaf Seatfe

avai |l abl e space 4 i} afbaknigr @ E
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be hi gher thaniﬁh?QﬁwﬁQﬁ %ﬁm?hésoPHEr‘BéGQIb&é&Peﬂy r(ﬁ {4

di ameter. Thi s peydridise U§?n£><f>naaﬁhaahengugwedeolfoltleewmt Hra dter gentbmaiet er
that is nore resistant to wear

a venetian mlruﬁ%ﬁ%r%ﬁlﬁﬁaﬁﬁgﬂﬁng goﬁﬁ hg%i%t Ion§H¥éﬂ% agﬂgi;ztae;p

housi ng nmount ed maw smam bbktinaggurdwedoblf rtmeatsé.lalt)s A ratio of about
2:1 is preferred.

Preferably, the pinion is located towards the upper part _
of the larger bevel gear to maximise the available space o
beneath the tilt shaft in order to accommodate, and
maximise diameters of, guide rollers for the 1lift cords.

The tilt shaft can be higher than the center of the

other bevel gear by a quarter of the diameter.This

pehmits use of a slanting guide roll with a large

diameter that is more resistant to wear and tear.

The invention further consists in a venetian blind
_ope:ating mechanism comprising an elongate head box.a
gear housing mounted in said box, a guide roll rotatably
supported in said gear housing, two bevel gears

rotatably mounted within said gear housing, a _ ;’

slat-tilting shaft drivable for rotation with one of
said bevel gear, a hollow pole connected to the other,
hollow, bevel gears by means of a hollow universal
jdint. whereby twisting the pole turns the said other
bevel-géat. an annular grip resilientlf biased in an
‘upward and axial direction and slidable on a bottom
‘portion of said pole, a plug mounted within said grip
for fitting engagement within a hollow socket fixed to

]



supported in said gear housi ng, two bevel gears rotatably nounted w thin
said gear housing, a slat-tilting shaft drivable for rotation with one of
said bevel gear. a hollow pole connected to the other, hollow, bevel gears
‘by means of a hol |l ow universal joint, whereby tw sting the pole tuygns:-{he
said other bevel gear, an annular grip resiliently biased in an qgibrd*and
axial direction and slidable on a bottomportion of said pole, a ug
nounted within said grip for fitting engagenent within a holl ow socket

fixed to 5? BJ e@t t!é{q 3(;p| £ f 1 { f J te ord sd Ssuet Csessisx%qvleYl )a%qeifelfrl#‘ig ﬂ:é% %s 33°?F%?E5‘]0 |mo\l/3var

of the blind an hg over sald guide Toll

bevet _gear, spdd doldmwvdoige  amdi 3 | i W t ree
ends—ext endi ng 5 beyond said gari p chéﬁgc%&ue ?srr.léqtqﬁ%ﬁt eﬁla]’f't -a(ri]‘r&lcvi ng

bevel gear iscycugiachvd o Brow BerdRlgdlfar said 3t 19 AT YIDGia
bevel -surface teeth than the holl ow bevel gear and that said slat-tilting

shaft has a piolilow epufemerhdviddid hyr ipethi v Smdel didLraider@arg sur f ace and
having 10 fewer teeth than the internal gear surface. The plug and/or the
socket cars bebeward ofaikremip sclarddier igdgd -imearhamttdrd alhaft-driving
' bevel gear is provided with an internal gear surface and
has more bevel-surface teeth than the hollow bevel gear
L | and that said slat-tilting shaft has a pinion engagead
with the teeth of said internal gear surface and having

10 fewer teeth than the internal gear surface.

The plug and/or the socket can be made of ceramics or

like anti-wear material.

 Preferably, said hollow universal joint comprises a ring
of metal with an internal sleeve of ceramics, and
15 fixediy four protruding pins pivoted in opposed pairs to

constitute the joint.

The invention has the advantage that the cords and the
members in frictional contact therewith become less worn
through use and that the operating mechanism thus

20 remains operative for a long time.

A venetian blind itself, with such an operating

mechanism, is an aspect of the invention.



Preferably, said hollow universal joint conprises a ring of netal with an

I nternal sleeve of ceramcs, and 15 fixedly four protruding pins pivoted in’
opposed pairs to constitute the joint. The invention has t'he advantage that
the corgs, and the nenbers in frictional contact therewith beconme | ess worn

t hr oug e and that the operating nmechani smthus 20 remmi ns operative for

a long tTne. Avenetian blind itself, with_such an operating nechanism is
an aspect of the invention. 6 The invenfion will be further described
with reference to the acconpanying draw ngs, which illustrate only one
specific enbodinent, in which: Figure 1 is a front elevational view of the

[ﬁ'ﬁe:VFCtenf’  ontnB b8 Ppayl FEr b cRer sheE PR HERS e b ?%e??%?%‘?i i g et
partly in secttoars) bRenRan 16], BPebl by, aniphOyyfpdchaed ShiF Ep8'G' O

section al onggpbeikifCenNol¥m@he i 9HI §h8enkigure 1 shows part of a venetian
blind with the -

Figure 1 is a front elevational view of the relevant

5 portion of a venetian blind equipped with the mechanism

of the invention; -’

Figure 2 is a perspective exploded view of the joint

ring of a hollow universal joint as used in Figure 1;

Figure 3 is a side elevation partly in section of the

10 venetian blind ¢f Figure 1; and
Figure 4 is a section along the line IV-IV of Figure 3.

Figure 1 shows part of a venetian blind with the
mechanism of the invention. A plurality of parallel
slats 14 and a bottom bar 16 are suspended from a head
15 box 10 by ladder strings 18 and 1lift cord 20. A gear
housing 12 is mounted in the head box 10. A hollow
universal joint 22 has an upper part (as described in
more detail below) connected t6 the one end of the bevel
gear 54 projecting from the corner part 58 (see Figure
20 4) of the gear housing 12, and a lowe:'pakt'connected to

the upper end of a hollow tubular pole 24. The upper and

4 is a

s



mechani sm of the invention. A plurality of parallel slats 14 and a bottom
bar 16 are suspended froma head 15 box 10 by | adder strings 18 and lift-
~cord. 20. A gear housing 12 is npunted in the head box 10. A ow
“uni versal joint 22 has an upper part (as described in nore dzggbl bel ay)
connected to the one end of the bevel gear,h 54 projecting fromthe cornér
part 58 (see Figure 20 4) of the gear hdusing 12, and a | ower part
connected to. the upper end of a hollow tubular pole 24. The uppér and 7

| ower parts of9%He §3itR 9B the JuiHe£Aidde Jdidiabwithg foldesure 34.

Pole 24 is fij¢ ﬁ ] cord nger ég and S en ri %SHIAS shown in
Figure 2. the"tlrr:13 gﬂc%‘pn%‘iurﬁectjl]@n%f% 1dS ae?‘g ‘Ho‘&yg%‘p% L& rcul ar
boreu44 in Wjghind malsen h@Y iy, sl eeve 46 of ceranics is fixedly
i nserted. The bodb 42 has prot?%3|ons ‘48 defining crossed axes to which the
upper and |ower parts of the universal joint pivot. 10 Figure 3 shows a
tilt shaft 30 which passes along the head box 10. It carries druns (not
shown) to whid=h ghwwnupizerF isndse of, ttte friorg o vt doadday heitsr iangs 18 are
attached, so that these | adder strings 18 nove in '
5 square body 42 with a circular bore 44 in which, in use,

an anti-wear sleeve 46 of ceramics is fixedly inserted.

The body 42 has protrusions 48 defining crossed axes to

which the upper and lower parts of the universal joint

pivot.

10 Figure 3 shows a tilt shaft 30 which passes along the
head box 10. It carries drums (not shown) to which the
upper ends of the front and rear ladder strings 18 are
attached, so that these ladder strings 18 move in
directions opposite to each other to tilt the slats 14

15 when tilt shaf; 30 is rotated.

Each lift-éord 20 extends from an end connected to the
bottom bar 16, over a guide roll 32 slantingly mounted
- on the gear case 12, through the ring 34 in the

universal joint 22, and through the tubular pole 24. The
og life éords 20 eventually reach a tubular socket piece 36

screwed on to the bottom end of the pole 24 and

thereafter pass . via bores 37 in the end plug 40 to

extend past the end of the grip 28. A coil spring SO is

interposed between an inner shoulder of the grip 28 and



directions opposite to each other to tilt the slats 14 15 when tilt shaft
30 is rotated. Each |ift cord 20 extends from an end connected to the .
bottom bar 16, over a guide roll 32 slantingly nounted on the gear case 12.
t hr oug e ring 34 in the universal joint 22. and through the tubul ar pole
24. The lift cords 20 eventually reach a tubul ar socket piece 36 screwed
on to the bottomend of the pole 24 and théreafter pass via bores 37 in the
end plug 40 to extend past the end of the grip 28. A coil spring 50 is

i nterposed betheeftognofntde §hsubdepi@ﬁetﬁé goi pi2a8 ahe griB the top of the
socket piece 36 to bias the q pwardly. The plug 40 is rotatably nounted
and supporteduBVaédéﬁapTPPnQ yg. 4E|ﬂﬁeF°&PtB§ﬂH BprunReds 98ke SUBROAAEdt he .

plug 40 are preferabl f an.anti-wear material .5 such as ceramcs ‘of
the Iike nate&VaF Spp uFé“ﬂ gﬁowgléh§ﬁaPF BEFE °fedhesgogikeh 36héPdow shaft

neshing i th gplarggt Hevel 038k e30anil hade oJrOLA ARLY WRUN G Wi iin the

gear case 12 in smal I" "bevel "géar about hal f

el RN SHLESRRSAER, b 4RPIURE Gagct T sl gear 54 1
Figure 4 shows a small bevel gear 54 with a hollow shaft
meshing with a larger be?el gear 56. Both are rotatably
mounted within the gear case 12 in the head box 10, and
the small bevel gear 54 has about half the number of

10 teeth of the large bevel gearlss. The small gear 54 is
journalled in and protrudes from the corner 58 of the
gear housing 12 with a lower end projecting. The main
part 60 of the gear housing 12 forms a circular cavity
around the large bevel gear 56, and carries a pinion 64

15 rotatable in the cover part 62 of the gear case 12. The
pinion 64 is fitted on the tilt shaft 30 for rotation
therewith, and is in mesh with an internal gear surface | o/
‘66 of the large bevel gear 56. The number of teeth in
pinion 64 is about one half of the number on the

20 1internal gear 66, whereby the small bevel gear 54 and

| the tilﬁ shaft 30 rotate at effectively the same

rotational speed.

A guide roll 32 is rotatably fitted on an arbor 68
supported by the main part 60 of the gear base. The 1lift

25 cords 20 péss over the guide roll 32 and down through



“gear‘housing 12 with a lower end projecting. The main part 60 of the gear
housing 12 forms a circular cavity around the | arge bevel gear 56, and
.carries a pinion 64 15 rotatable in the cover part 62 of the gear case 12.
"The pinion 64 is fitted on the tilt shaft 30 for rotation thgggydth, and is
in mesh wwth an internal gear surface 66 of the |arge bevel r 56. The
nunber of teeth in pinion 64 is about oneghalf of the nunber on the 20

i nternal gear 66, whereby the small bevel "gear 54 and the tilt shaft 30

rotatably 11 FRsanE ' AR5 OBotBhoRRRTE 0B YEE e AL R perhS %v%%eiﬁe gear
base.. The |ibb18g egedes2e epﬁfgoysrahHetﬂg4Q€fﬁekh:§2 &fda gt hrough

9 vha hol |l ow axis of the sma evel gear € space e tilt

shaft 30 andabbgtStheCEEhe Eeneaéhrhalaboaf EH@ §§F§ea§e99f §§Q£u§60f the
| arge bevel gear 56. This permts the guide roll 32°fo have a relatively 5

| arge di anet Ehisoppamedst onbhgmeaceumeaedtbnnhhe Brtelagivelyn operation,
while the grip hangs freely, the weight of the bottombar 16 is bal anced
agai nst the largei dhameter compared to that encountered in the prior

art.

s In operation, while the grip hangs freely, the weight of
the bottom bar 16 is balanced against the frictional
force exerted on the cords 20 between the plug 40 and

10 the socket 36. When the grip 28 is pulled down against
the coil spring 50, the plug 40 slips a little out of
the socket 36 and lcosens the frictional locking to the
cords 20. This permits the bottom bar 16 to slip down
under its own weight. When the bottom bar 16 has lowered

15 itself to a desired position, grip 28 is released to |

stop the bottom bar at that position.

If the protruding ends 6f cords 20 are drawn dowﬁ below
the grip 28.'against the frictional resistance, the

bottom bar 16 is raised up.

20 Whenever the bottom bar 16 is raised and lowered, the
cords 20 always make a somewhat severe frictional
contact with the periphery of the guide roll 32.
However, the increase of diameter of roll 32 available

in the present invention minimises this disadvantage.



force exerted on the cords 20 between the plug 40 and 10 the socket . 36.
When the grip 28 is pulled down against the coil spring 50, the plug 40
slips a little out of the socket 36 and | oosens the frictidnal |ocking to,
the cords 2<HThis pernmits the bottombar 16 to slip down under its own

wei ght . V%Eﬁ%ﬂhe bottom bar 16 has | owered 15 fpself to a desired position,
grip 28 is'released to stop the bottombar at that position. If the

protrudi ng ends qfnecqrﬂﬁ%@q B €hanandoupshe! g9ihke 2ar,i RhdB sRdAHs t he
frictional resistance, the bottombar 16 is raised up. 20 Wenever the
bottom bar 16 is gm stk PTud cver&lsot babcagdins® aheays rdske o BRIt
severe frictional contact with the periphery of the guide roll 32. However.,; .
the increase of diatetef aitiobéaB2cavamieblecate tbarpedyentt fiovtmd ian alll
m nim ses this di sadvant age. 10 The ring 34 of the universal joint 22,
t he socket 36, and the plug 40 al so rub against the cords 20 but, if nade
of anti-wear ceramcs, are scarcely affected at all The rotation of the
grip 28 is transfhe exbtatidr of | thehatip388t hsotgAnsmd tpeide t thehd §1di nt

22, the bevel gears 56. 54 and the ginion 64 and as ,descri bed above
' shatft 30 through the pole 24, the joint 22, the bevel

gears 56, 54 and the pinion 64 and as described above
tilts the slats 14 back and ﬁo:th. The gear ratio of
abqﬁt 2:1 enéountered betweeh the large.and small bevel
gears 54} 56 and between thé inner gear 66 and the
pinion 64 permits a complete slat—tilﬁing operation to
be pe:forhed By no more than one turn of the grip 28.
Since the plug 40 is rotatable with the cords 20 within
the grip 28, cor&s 20 remains sﬁbstantially untwisted in
the tubular pole 24 when the grip 28 is rotated by this
small amount. Untﬁisted'cords 20 gives less frictional
damage to the contacting members such as the guide roll
32, the ring 34, the socket 36, the plug 40 than twisted ‘o
cords. The apparatus accordingly has a more trouble-free

life-time than that of known products.

a
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“tilts the slats 14~BEEF“5ﬁ6“f0rfﬁ-The gear ratio of about 2:1 encountered
between the large a veI gears 54, 56 and between the inner gear

.66 and the pinion 6 ugg ete slat-tilting operation to be

[

“perfornmed by no nDre f the grEQ 28. Since the plug40 is
rotatable with the cords 20 within'the grip cords 20 renmai ng
ot at ed

substantially untmﬁsted in the tubular pole 24 when the grip 28
by this snall arfdeMtMS Unt wi st ed cords 20 gives less frictional danage to
the contacting nenbers such as the guide roll 32, the ring 34, the socket
36, the plug 40 than tw sted cords. The apparatus accordingly has a nDre

trqubl e-free I| ezgagg é@f@ntgffngf FQ?%E Béoﬂgghgwﬁﬁghl% AINB ¥§(ﬁ

Venreti an blind ‘operating Hechant & 8

the blind are t»yvt)fé@b £ bﬁ’hé"\éfité‘goﬁntﬁgef,ﬂh g Egdtm@r&%ﬁ%d the

I ntermedi ary of bevel gears to a rotary ti t above, parallel to, and

supporting frOwaPsI‘:ﬁxPcf%n'@ﬁ'é‘?étfﬂ Hf cohHScEleh”ﬂyS'tﬁteS 1 & cfdla it

slats are raisabl ift cords at ed to a bottoim bar exten

t hrough and b@%i"bé&@icﬁﬁﬁf%'ﬂg éOEoEQEySQiEEtéHEfEOSbBMQQ'@&ﬁﬂﬂiel
to, and supporting front and back ladder cords of, the
blind slats and (b) the slats are raisable by 1lift cords

N attached to a bottom bar and extending through and
beyond the operating rod for selgctive positidninq and
immobilisation relative thereto: wherein tﬁe bevel
gears cohprise (i) a first bevel gear attached to be
rotatable by twisting the rod (ii) a second, larger,
bevel gear meshing with the first bevel gear and
possessing an additional internally circumferential gear
surface and (iii) a pinion driving the rotary tilt shaft

meshing with the internally circumferential gear surface

i of the larger bevel gear.

2. A_venetian blind operating mechanism as claimed in
claim 1 in which the ratio between the numbers of teeth
in the first and second bevel gears is the same or
substantially the same as that between the numbers of
teeth in the pinion and the internal gear surface,
‘whereby a single twist of the rod is adequate for

maximum tilting travel of the slats.

3. A venetian blind operating mechanism as claimed in



i mmobi [ i sation relative thereto: wherein the bevel gears conprise {i)—a— .

first bevel gear attached to be rotatable by twisting the rod (ii) a : _
second, larger, bevel gear neshing with the first bevgl “ ﬂﬂﬂtsing 5
an addition internally circunferential gear surface1 m“l“flnm NSO N
driving théggotary tilt shaft meshing with the internalty «irtcuftfefenti al

gear surface”of the larger bevel gear. 2. Al%enetian blind operating
mechanismas clainmed in claiml in which the rati o between the nunbers of

teeth in the f¢kzimahdwherohn bRechigbemsissletrtednvovardsibtharuppety the
sane as that between the nunbers of teeth in the pinion and the internal

gear surface. Rt edy BN haFeer vPaYebfIede FOMEX1BHReUER® aVRikaRI®UM
tilting travel of the slats. 3. A veneti pblind. o eratina%nechanisn1as S

n

claimed in  SBAGY HERISTRCFAS tHFE BhAFbniPsof SEh B 269eRRRITHE Sdber
art of the larger_ bevel. 0 I m th Ll able ace_peneath the

Filt shaft in %?ﬁ%&; % éb%@%%%é%tgpghﬂuﬁgﬁiﬁ§£2g§$aﬁ%fefégofffgu?%ﬁé?bIIers

for the lift cords. 5 4. A venetian blind operating mechani sm conpri sing

an el ongat e head box gear housing nmounted in said box, a '

5 4.A venetian blind operating mechanism comprising an
elohgate head box gear housing mounted in said box., a
guide roll rotatébly sqpported in s&id gear housing, two \;i
bevel gears rotatably mounted within said gear housing,
.a élat-tilting shaft drivable for rotation with one of

10 éaid bevel gear, a hollow pole cohnected to the other,
hollow, bevel gears by means of a hollow universal
joint, whéreby twisting the pole turns the said other
bevel_gear. an aﬁnulér grip resiliently biased in an
upward and axial direction and slidable on a bottom

15 portion of said pole, a plug mounted within said grip
for fitting engagement within a hollow socket fixed to
the bottom end of said pole, a plurality of 1lift cords \J
successively secured to a bottom bar of the blind and
extending over said guide roll, and through said hollow

20 bevel gear, said hollow joint, said hollow pole and said
grip. with free ends extendihg beyond said grip
characterised in that the shaft-driving bevel gear is
provided with an internal gear surface and has more
bevel-surface teeth than the hollow bevel gear and that

25 said slat-tilting shaft has a pinion engaged with thg

teeth of said internal gear surface and having fewer



“guide roll rotatably supported in said gear housing, two bevel gears
"rotatably nounted within said gear housing, a slat-tilting shaft drivable
for rotation with one of 10 said bevel gear, a hollow pole connected to the
other. hollow, bevel gears by neans of a hollow universal | , Wher eby
twisting the pole turns the said other bevel gear, an annul grip :
resiliently biased in an upward and axi al Ydirection and slidable on a
bottom 15 portion of said pole, a plug mounted within said grip for fitting
engagenent WCtERtH &bps| t&% d8ERERAL| g8art urfacBettom end of said pole, a
plurality of lift cords successively secured to a bottom bar of the blind
and .extendi ng over said guide roll, and through said hollow 20 bevel gear,

saixlshol | ow Loi gt ' o] p d._saj ri with free ends extending
beyond said Efig ¥ﬁ§§§g6§r¥§§§hi§E?ﬁ§?lPﬁeh§ﬁgﬁP95Piangiaéwsﬁ 9Bar is
provi ded wi tgpgnegkn e u sandnRa r el c eth
than the hollga ggvgﬁﬁgggrqagg ?hg%agglgagggsﬁgg?t?F??ﬁgbgﬁg%%ﬁhggig pi ni on
engaged wi t hpeeit geaksof anai @eicﬂbehnehegiearsHﬁiaseeaaﬁdhe-xhag f ewer

teeth than the internal gear surface. 5. venetian blind operating

mechani s aspéhdbmedrienadoutof:al.ains 1 to 4 wherein the gear ratio between
szid

6. A venetian blind operating mechanism as claimed in

claim 4 wherein said plug is rotatably mounted within
said grip.
7. The apparatus of claim 1, wherein said plug is made
10 of ceramics.
8. The apparatus of claim 1, wherein said socket is made
of ceramics.
U 9. A venetian blind operating mechanism as claimed in

claim 4 wherein said hollow universal joint comprises a
15 ring of metal with an internal sleeve of ceramics, and
fixedly four protruding pins pivoted in opposed pairs

‘constitute the joint.

10. A venetian blind operating mechanism as claimed in
claim 1 and substantially as herein described with

20 reference to the accompanying drawings.



bevel gears, and between the gear surface and said 5 _pinion are about
2:1. 6. A venetian blind operating nmechani smas cl=ai erein

said plug is rotatably nounted within said grip. 7. claim
1, wherein said plug is nade 10 of ceram cs. 8. The“ ﬁﬂaﬂh H im1l,
wher ei n yd socket is made of ceramics. 9. A venet

mechani sfas clainmed in claim4 wherein saild hoIIOM/unlversaI joint
conprises a 15 ring of metal with an internal sleeve of ceramcs, and,
fixedly four pdot Audiemstiiams blilngt darcor POFIGSIaY Fdier Mesdrastiismas t he j 0| nt.
10. A venetian blind gperating nmechanismas clainmed in claim1l and

subst anti al | y €3¢ if@deil® dd¥coNSe®Lfi®d 29 Cclddference to the acconpanyinge.s
dr awi ngs. 14 11. A venetian blind incorporating the nechanismas clai
in any one preceding claim




