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(54) DELAY UNIT, CORD SUPPORT DEVICE, AND HORIZONTAL BLIND

(57) Provided are a delay unit for a cord support
member which is embodied in a highly practical manner
to enable the operation of lifting, lowering, and tilting slats
to be performed by a single drive shaft; a cord support
device for the delay unit; and a horizontal blind provided
with the delay unit and the cord support device. Also pro-
vided is a horizontal blind wherein frictional resistance
relating to winding of ladder cords about a tilt drum is
appropriate. The delay unit 5a of the invention are ar-
ranged side by side on a single drive shaft 11 at positions
outside or inside a support case 50 for supporting a tilt
drum 51 and a winding shaft 52 so that the tilt drum 51

and the winding shaft 52 can rotate about the drive shaft
11, the delay unit 5a being mounted so as to be rotatable
in a coordinated manner with predetermined amount of
delay relative to the rotation of the tilt drum 51. This cord
support device 5 is configured such that a delay unit 5a
is disposed so as to be directly or indirectly connected
to the bearing section of the winding shaft 52. This hor-
izontal blind is provided with a cord support device com-
prising a tilt drum configured such that the annular upper
ends of a plurality of ladder cords are wound about the
tilt drum.
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Description

Technical Field

[0001] The present invention relates to a delay unit of
a cord support member allowing operation of raising, low-
ering, and tilting slats with one drive shaft, a cord support
device thereof, and a Venetian blind including them.

Background Art

[0002] Venetian blinds are capable of adjusting an
amount of solar radiation to be taken indoor by raising,
lowering, and tilting a number of slats supported by ladder
cords hung from a head box using a lift cord.
[0003] For example, a bottom rail is arranged at the
lower end of ladder cords and a lift cord attached to the
bottom rail is pulled in a head box and pulled out of the
head box to raise and lower the bottom rail, thereby al-
lowing raising and lowering of the number of slats.
[0004] As a type of such a Venetian blind, those are
generally known that use a cord support member allow-
ing operation, with one drive shaft, of rotation of a tilt
drum hangingly supporting ladder cords and a winding
shaft windably or unwindably hangingly supporting a lift
cord.
[0005] In such a general cord support member allowing
operation of rotating a tilt drum and a winding shaft with
one drive shaft, even when tilting operation is desired not
to cause raising and lowering of slats, the tilting operation
turns out to raise and lower a bottom rail. In particular, a
problem to be improved arises from the perspective of
operability that, when the bottom rail is not in a lower limit
position, stacked slats turns out to be raised before tilted
in tilting operation.
[0006] To deal with this situation, a technique is dis-
closed that a cord support member has a tilt drum and a
winding shaft engaged in the respective projections with
a clearance to delay rotation of the winding shaft relative
to rotation of the tilt drum (e.g., refer to PTL 1).
[0007] More specifically, in the cord support member
(mechanism storage box) of the technique in PTL 1, a tilt
drum (rotary tilt drum) is directly coupled to rotate with
rotation of the drive shaft and a shaft member (bushing)
is newly provided to be fixed to the cord support member.
The shaft member has one end provided with a brake
drum and a clutch ring and is arranged between the tilt
drum and a winding shaft (lift drum). The winding shaft
is idlably hooked on a cylindrical periphery of the shaft
member protruding from the brake drum and engaged
with the tilt drum in the respective projections to rotate
together with a 180-degree clearance. Accordingly, the
winding shaft is not directly coupled with the drive shaft
and the rotation of the winding shaft is provided with some
clearance relative to the rotation of the tilt drum to allow
delay of the rotation of the winding shaft.
[0008] As one form of the cord supporting apparatus,
the ladder cord is hung on the tilt drum with the upper

end portion of the ladder cord in an annular shape, where-
by the ladder cord is suspended, and the slat supported
by the weft of the ladder cord is rotated by the rotation
of the tilt drum There is something to move. In the form
of this cord supporting device, it is necessary to generate
a predetermined frictional resistance between the tilt
drum and the annular upper end portion of the ladder
cord in order to transmit the rotation of the tilt drum to the
movement of the ladder cord. For this reason, there is
known a technique of providing a friction member on a
part of the annular upper end portion of the ladder cord
(see, for example, Patent Document 2).

Citation List

Patent Literature

[0009]

PTL 1: JP 3-161685A
PTL 2: JPU 39-12438

Summary of Invention

Technical Problem

[0010] As described above, a general cord support
member allowing operation of rotating a tilt drum and a
winding shaft with one drive shaft has operability prob-
lems of raising and lowering of a bottom rail due to tilting
operation even when the tilting operation is desired not
to cause raising and lowering of slats and of raising of
stacked slats before tilting during tilting operation when
the bottom rail is not in a lower limit position.
[0011] The technique in PTL 1 is capable of solving
the problems, whereas the technique in PTL 1 has a con-
figuration of, to delay the rotation of the winding shaft
relative to the rotation of the tilt drum, engaging the tilt
drum and the winding shaft in the respective projections
with a clearance. Accordingly, for providing a plurality of
cord support members in a head box and the like, posi-
tioning (slat angle adjustment, cord length adjustment,
etc.) of the cord support members relative to one drive
shaft is assumed to require assembly of the cord support
members over and over again while relative positional
relationship between the tilt drum and the winding shaft
is adjusted every time and there is thus a concern of
assemblability to the head box.
[0012] The technique in PTL 1 also has a configuration
that the winding shaft is idlably hooked on a cylindrical
periphery of the shaft member, causing difficulty in min-
iaturization. Due to an increase in the diameter of the
entire cord support members, there is a concern of an
increase in costs of the cord support members or the
Venetian blind.
[0013] The technique in PTL 1 only discloses a config-
uration having a delay angle of 180 degrees, which is
required to change the shape of at least the tilt drum, the
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winding shaft, and the clutch ring for application to the
angle of other than 180 degrees. Cord support members
respectively with a tilt drum, a winding shaft, and a clutch
ring changed in shape have to be prepared for each ap-
plication of Venetian blinds, resulting in an increase in
costs.
[0014] The technique in PTL 1 is also considered to
replace the entire cord support members even when a
delay angle is intended to be adjusted or altered during
assembly. There is thus a concern of an increase in op-
erations and expenses for parts control.
[0015] Accordingly, a technique is desired that allows
operation of rotating a tilt drum and a winding shaft of
slats with one drive shaft, solves the problem of raising
and lowering of a bottom rail due to tilting operation even
when the tilting operation is desired not to cause raising
and lowering of slats and the problem of raising of stacked
slats before tilting during tilting operation when the bot-
tom rail is not in a lower limit position, improves assem-
blability, and is excellent in practicality contributing to
miniaturization, versatility, reduction of operations and
expenses for parts control, and inexpensiveness.
[0016] In the form of a cord supporting device for ro-
tating the slats supported by the weft of the ladder cord
by rotating the tilt drum by hanging the ladder cord by
hanging the ladder cord on the tilt drum with the upper
end portion of the ladder cord in an annular shape In the
technique of providing the friction member to the ladder
cord as disclosed in Patent Document 2, since the contact
/ non-contact state of the friction member changes due
to the rotation of the tilt drum, due to the rocking of the
ladder cord or the like, the friction member and the tilt
Contact with the drum becomes insufficient, and it is as-
sumed that poor turning of the slat occurs.
[0017] In view of the above problems, it is an object of
the present invention to provide, in a mode excellent in
practicality, a delay unit of a cord support member allow-
ing operation of raising, lowering, and tilting slats with
one drive shaft, a cord support device thereof, and a
Venetian blind including them.
[0018] Another object of the present invention is to pro-
vide a lateral blind in which a frictional resistance relating
to a latch is adapted to a cord supporting apparatus hav-
ing a tilt drum configured to hook an upper end portion
of an annular rudder cord is there.

Solution to Problem

[0019] A delay unit of the present invention is a delay
unit for a cord support device allowing operation of rais-
ing, lowering, and tilting of slats with one drive shaft,
wherein
the delay unit is provided so as to be aligned to one drive
shaft outside or inside a support case,
the support case rotatably supports a tilt drum and a wind-
ing shaft, respectively, with the drive shaft as an axis of
rotation of the tilt drum and the winding shaft, and
the delay unit is configured so that the winding shaft is

rotated with a predetermined delay along with rotation of
the tilt drum.
[0020] The cord support device of the present invention
includes the delay unit.
[0021] A cord support device of the present invention
is a cord support device allowing operation of raising,
lowering, and tilting of slats with one drive shaft, including:

a tilt drum directly coupled with the drive shaft using
the drive shaft as an axis of rotation;
a winding shaft non-directly coupled with the drive
shaft; and
a delay unit having an output stem, wherein
the output stem is configured to rotate with a prede-
termined delay along with rotation of the drive shaft,
and
the delay unit is arranged to directly or indirectly cou-
ple the output stem with a bearing of the winding
shaft.

[0022] In the cord support device of the present inven-
tion, the delay unit is configured to link rotation transmis-
sion sections to produce the predetermined delay in an
axial direction of the drive shaft.
[0023] In the cord support device of the present inven-
tion, the delay unit is configured to link rotation transmis-
sion sections to produce the predetermined delay in a
vertical direction to the drive shaft.
[0024] In the cord support device of the present inven-
tion, the delay unit includes:

an input shaft member directly coupled with the drive
shaft;
an output shaft member having an output stem, the
output stem configured to rotate with the predeter-
mined delay due to rotation transmission of the input
shaft member, and the output shaft member en-
gaged with the input shaft member with a clearance
of a predetermined rotational angle;
a brake member to inhibit rotation of the output shaft
member other than rotation due to rotation transmis-
sion from the input shaft member; and
a case member storing the input shaft member, the
output shaft member, and the brake member.

[0025] In the cord support device of the present inven-
tion, the brake member includes:

a coiled brake spring having a pair of ends engaged
with part of the output shaft member while allowing
rotation transmission from the input shaft member
to the output shaft member; and
a spring case storing the brake spring in a state of
reduced diameter and locked by the case member
of the delay unit.

[0026] The cord support device of the present invention
further includes a rotation relay plate to relay rotation with
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a predetermined delay between the input shaft member
and the output shaft member, allowing change of a delay
due to the engagement of the input shaft member with
the output shaft member.
[0027] In the cord support device of the present inven-
tion, the case member of the delay unit is formed by fitting
a plurality of members in a vertical direction to the drive
shaft.
[0028] In the cord support device of the present inven-
tion, the delay unit is arranged to be coupled with a bear-
ing of the winding shaft through an obstacle detecting
and stopping device.
[0029] In the cord support device of the present inven-
tion, an amount of rotation to produce a delay by the
delay unit is set as an angular adjustment range of the
slats or more.
[0030] In the cord support device of the present inven-
tion, a case member of the delay unit has a nail, the nail
holding the support case of the cord support device or a
support auxiliary member of the winding shaft.
[0031] In the cord support device of the present inven-
tion, an output stem of the delay unit has a locking mech-
anism to be directly or indirectly coupled with a bearing
of the winding shaft.
[0032] A Venetian blind of the present invention in-
cludes the cord support device of the present invention.
[0033] A Venetian blind of the present invention, allow-
ing operation of raising and lowering of slats by winding
or unwinding a lift cord with a plurality of winding shafts
configuring a cord winding device based on rotation of
one drive shaft, hanging ladder cords from a plurality of
tilt drums, and rotating the tilt drums based on the rotation
of the drive shaft to allow angular adjustment of the slats
supported by the ladder cords, wherein
the blind is configured to, when the slats are flipped after
the operation of raising and lowering of the slats, transmit
the rotation of the drive shaft to the tilt drums, prevent
rotation of the winding shafts during angular adjustment
of the slats, and cause the winding shafts to rotate along
with rotation of the drive shaft after predetermined rela-
tive rotation, and
by providing a brake mechanism, separately from the
cord winding device, nonrotatably supported to a head
box storing the cord winding device and the tilt drums,
configured to prevent the rotation of the winding shafts
during the angular adjustment of the slats.
[0034] A Venetian blind of the present invention, allow-
ing operation of raising and lowering of slats by winding
or unwinding a lift cord with a plurality of winding shafts
configuring a cord winding device based on rotation of
one drive shaft, hanging ladder cords from a plurality of
tilt drums, and rotating the ladder cords based on the
rotation of the drive shaft to allow angular adjustment of
the slats supported by the ladder cords, the blind includes
a plurality of delay units aligned respectively to the wind-
ing shafts on the drive shaft to cause the winding shafts
to rotate with a predetermined delay along with relative
to rotation of the tilt drums, wherein

each of the delay units has a shape allowing, during as-
sembly to a head box to store the winding shafts and the
tilt drums, insertion from an opening provided in an upper
surface of the head box without deforming the head box.
[0035] A Venetian blind of the present invention, allow-
ing operation of raising and lowering of slats by winding
or unwinding a lift cord with a plurality of winding shafts
configuring a cord winding device based on rotation of
one drive shaft, hanging ladder cords from a plurality of
tilt drums, and rotating the ladder cords based on the
rotation of the drive shaft to allow angular adjustment of
the slats supported by the ladder cords, the blind includes
a plurality of delay units aligned respectively to the wind-
ing shafts on the drive shaft to cause the winding shafts
to rotate with a predetermined delay along with rotation
of the tilt drums, wherein
the winding shafts and the tilt drums are stored in a head
box, the head box having an upper surface opened with
a first length in a fore and aft direction and an inside
having a storage space with a second length greater than
the first length,
each of the delay units has a shape to inhibit, during
assembly to the head box, shifting in a fore and aft direc-
tion and in an up and down direction relative to the head
box in the storage space with the second length in the
head box when inserted from the upper surface of the
head box opened with the first length and rotated to face
in an orientation to be aligned to a respective one of the
winding shafts subjected to coupling on the drive shaft.
[0036] A Venetian blind of the present invention, allow-
ing operation of raising and lowering of slats by winding
or unwinding a lift cord with a plurality of winding shafts
configuring a cord winding device based on rotation of
one drive shaft, hanging ladder cords from a plurality of
tilt drums, and rotating the ladder cords based on the
rotation of the drive shaft to allow angular adjustment of
the slats supported by the ladder cords, the blind includes
a plurality of delay units aligned respectively to the wind-
ing shafts on the drive shaft to cause the winding shafts
to rotate with a predetermined delay along with rotation
of the tilt drums, wherein
the respective delay units are, during assembly to a head
box to store the winding shafts and the tilt drums, sepa-
rated relative to the winding shafts to allow initialization
of the respective delay units by arbitrarily inserting the
drive shaft into an axial center of the delay units, the
winding shafts, and the tilt drums, followed by arbitrary
rotation in a predetermined number of rotation or more
and to allow positioning of an attachment position of the
lift cord in all the winding shafts, and to be aligned by
sliding coupling in left and right directions of the respec-
tive delay units in the head box after the positioning.
[0037] A horizontal blind according to another aspect
of the present invention is a horizontal blind that allows
a ladder cord to follow and rotate a slat by rotation of a
tilt drum, and includes a plurality of annular ridges for a
pair of indoor and outdoor ladder cords And a cord sup-
porting device configured to be hung on the outer periph-

5 6 



EP 3 460 168 A1

5

5

10

15

20

25

30

35

40

45

50

55

eral surface formed on the tilt drum with a predetermined
frictional force.
[0038] In another aspect of the horizontal blind accord-
ing to the present invention, the upper end of the rudder
cord depending on the interior side is engaged with the
ladder cord hanging from the interior side to the outer
circumferential surface of the tilt drum and then to the
outdoor side And the upper end of the ladder cord hang-
ing out to the outside of the chamber is engaged with a
ladder cord hanging from the outdoor side to the outer
circumferential surface of the tilt drum and then hanging
down to the interior side.
[0039] In another aspect of the horizontal blind accord-
ing to the present invention, the upper end of the rudder
cord depending on the interior side is engaged with the
ladder cord hanging from the interior side to the outer
circumferential surface of the tilt drum and then to the
outdoor side , The upper end of the ladder cord hanging
out to the outside of the room is hung from the outdoor
side to the outer peripheral surface of the tilt drum and
then distributed along the uppermost weft provided be-
tween the pair of ladder cords, And is engaged with a
ladder cord hanging to the outside.
[0040] In the horizontal blind according to another as-
pect of the present invention, the upper end of the rudder
cord depending on the interior side is subjected to the
first engagement from the interior side to the outer cir-
cumferential surface of the tilt drum, and then the pair of
ladder cords A second lath on the outer circumferential
surface of the ladder hanging down to the outdoor side,
and a ladder hanging down to the outside of the chamber
The upper end of the cord is engaged with a cord portion
at the time of the first engagement of the ladder cord
hanging down to the indoor side.
[0041] In another aspect of the horizontal blind accord-
ing to the present invention, the upper end locking por-
tions of the pair of indoor side and outdoor side ladder
cords are provided on the outdoor side.

Advantageous Effects of Invention

[0042] The present invention allows operation of rotat-
ing a tilt drum and a winding shaft with one drive shaft,
solves the problem of raising and lowering of a bottom
rail due to tilting operation even when the tilting operation
is desired not to cause raising and lowering of slats and,
in particular, the problem of raising of stacked slats before
tilting during tilting operation when the bottom rail is not
in a lower limit position, improves assemblability, and is
excellent in practicality contributing to miniaturization,
versatility, reduction of operations and expenses for parts
control, and inexpensiveness.
[0043] According to the present invention, with respect
to a cord supporting apparatus including a tilt drum con-
figured to hook the upper end portion of the annular rud-
der cord, it is possible to change or adjust the frictional
resistance of the various types of horizontal blinds Be-
come.

Brief Description of Drawings

[0044]

Fig. 1 is a front view illustrating a schematic config-
uration of a Venetian blind in one embodiment of the
present invention.
Figs. 2A and 2B are respectively a perspective view
and a cross-sectional view illustrating a schematic
configuration of a cord support device having a delay
unit in a first embodiment of the present invention.
Fig. 3 is an exploded perspective view illustrating a
schematic configuration of the delay unit in the first
embodiment of the present invention.
Fig. 4 is a perspective view illustrating a method of
assembling the cord support device having the delay
unit in the first embodiment of the present invention.
Figs. 5A, 5B, and 5C are respective diagrams illus-
trating behavior of the delay unit in the first embod-
iment of the present invention.
Figs. 6A, 6B, and 6C are respective schematic side
views illustrating behavior of a Venetian blind related
to the delay unit in the first embodiment of the present
invention.
Figs. 7A and 7B are respectively a perspective view
and a cross-sectional view illustrating a schematic
configuration of a cord support device having a delay
unit in a second embodiment of the present inven-
tion.
Fig. 8 is an exploded perspective view illustrating a
schematic configuration of the delay unit in the sec-
ond embodiment of the present invention.
Fig. 9 is a perspective view illustrating a method of
assembling the cord support device having the delay
unit in the second embodiment of the present inven-
tion.
Figs. 10A and 10B are respectively a perspective
view and a cross-sectional view illustrating a sche-
matic configuration of a cord support device of an-
other example having the delay unit in the second
embodiment of the present invention.
Fig. 11 is a perspective view illustrating a method of
assembling the cord support device of the above ex-
ample having the delay unit in the second embodi-
ment of the present invention.
Fig. 12 is an exploded perspective view illustrating
a schematic configuration of a delay unit in a third
embodiment of the present invention.
Fig. 13 is an exploded perspective view illustrating
a schematic configuration of a delay unit in a fourth
embodiment of the present invention.
Figs. 14A and 14B are respective diagrams illustrat-
ing behavior of the delay unit in the third embodiment
of the present invention, and Fig. 14C is a diagram
illustrating behavior of the delay unit in the fourth
embodiment of the present invention.
Fig. 15 is a top view illustrating a configuration for
assembly inside a head box related to a delay unit
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in one embodiment of the present invention.
Figs. 16A and 16B are respective top views illustrat-
ing a method of assembly in the head box related to
the delay unit in the above embodiment of the
present invention.
Figs. 17A, 17B, 17C, and 17D are respective top
views illustrating a method of assembly in the head
box related to a plurality of delay units in one em-
bodiment of the present invention.
Figs. 18A and 18B are respective perspective views
illustrating an example of a coupling structure to an
obstacle detecting and stopping device in a cord sup-
port device related to a delay unit in one embodiment
of the present invention.
Fig. 19 is an exploded perspective view illustrating
a schematic configuration of a delay unit in a fifth
embodiment of the present invention.
Fig. 20 is a perspective view illustrating a method of
assembling a cord support device of a modification
having the delay unit in the fifth embodiment of the
present invention.
Fig. 21 is a perspective view illustrating a schematic
configuration of the cord support device of the above
modification having the delay unit in the fifth embod-
iment of the present invention.
FIG. 22 is a front view showing a schematic config-
uration of a horizontal blind according to an embod-
iment including a cord supporting device for hanging
a ladder cord having an annular upper end portion
according to the present invention.
23 (a) and 23 (b) are partial front elevational views
around a cord supporting device for hanging a ladder
cord having an annular upper end portion each hav-
ing one annular upper end portion according to the
conventional technique, and FIG.
24 (a) and 24 (b) are partial side views around the
cord supporting apparatus of the first embodiment
of the present invention and schematic diagrams
showing code distribution thereof.
25 (a) and 25 (b) are partial side views around the
cord supporting apparatus of the second embodi-
ment of the present invention and schematic dia-
grams showing code distribution thereof.
26 (a) and 26 (b) are partial side views around the
cord supporting apparatus of the third embodiment
of the present invention and schematic diagrams
showing code distribution thereof.
27 (a) and 27 (b) are partial side views around the
cord supporting apparatus of the fourth embodiment
of the present invention and schematic diagrams
showing code distribution thereof.

Description of Embodiments

[0045] With reference to the drawings, a description
as an example is given below to a Venetian blind allowing
rotation of one drive shaft to operate raising and lowering
of slats by a lift cord and tilting of slats by ladder cords.

In the description herein, regarding the front view of a
Venetian blind illustrated in Fig. 1, an upper part and a
lower part of the drawing are defined respectively as an
upward direction (or an upper side) and a downward di-
rection (or a lower side) with respect to the slat hanging
direction, and a left direction and a right direction of the
drawing are defined respectively as a left side and a right
side of the Venetian blind. A side of visually recognizing
the front view in Fig. 1 is referred to as a front side (or an
indoor side) and the opposite side as a rear side (or an
outdoor side), and a fore and aft direction of the Venetian
blind means a direction vertical to an illustrated side of
the front view in Fig. 1.

Configuration of Venetian Blind

[0046] Fig. 1 is a front view illustrating a schematic con-
figuration of a Venetian blind in one embodiment of the
present invention. The Venetian blind illustrated in Fig.
1 has a head box 1 is provided inside with a cord support
device 5 configured to align a delay unit 5a according to
the present invention to a cord support unit 5b and the
head box 1 has a ladder cord support member 6 arranged
inside on a right end side. In the illustrated example, only
one cord support device 5 and only one ladder cord sup-
port member 6 are shown while two or more cord support
devices 5 and cord support members 6 may be provided
in the head box 1.
[0047] The cord support unit 5b and the ladder cord
support member 6 hangingly support a number of slats
4 via a pair of string-like ladder cords 9 hanging down
respectively to the indoor side and the outdoor side, and
the respective ladder cords 9 hangingly support a bottom
rail 8 at a lower end of them. The head box 1 is fixed to
a mount surface on the ceiling side via brackets 7.
[0048] From the cord support unit 5b, a string-like lift
cord 10 is hung at the approximate center in a fore and
aft direction on a lower surface of the head box 1, and
the lift cord 10 has a lower end attached to the bottom
rail 8 via through holes, not shown, provided at the ap-
proximate center in a fore and aft direction of the slats 4.
[0049] The cord support unit 5b is thus configured to
align a tilt drum 51 having a V groove to be laid with the
pair of ladder cords 9 hanging down respectively to the
indoor side and the outdoor side and a cylindrical winding
shaft 52 inclined to allow winding or unwinding of the lift
cord 10 on a square-rod drive shaft 11 to be supported
by a support case 50.
[0050] In the present example, an obstacle detecting
and stopping device 53 is provided on a tip end side of
the winding shaft 52. The obstacle detecting and stopping
device 53 is a device to prevent rotation of the winding
shaft 52 supporting the lift cord 10 when no tension in a
pull-out direction is exerted on the lift cord 10 and has a
function of, when the bottom rail 8 collides with an ob-
stacle during lowering of the slats 4, discontinuing un-
winding of the lift cord 10, stopping lowering of the slats
4 and the bottom rail 8, and preventing reverse winding
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of the lift cord 10.
[0051] As details will be described later, particularly in
the cord support device 5 of the first embodiment, the
cord support unit 5b is configured to have the tilt drum
51 relatively nonrotatably coupled with the drive shaft 11
in contrast to the winding shaft 52 supported by the sup-
port case 50 not to be coupled (not engaged) with the
drive shaft 11, and the delay unit 5a to actuate the winding
shaft 52 to rotate with a predetermined delay along with
rotation of the tilt drum 51 is aligned on the drive shaft
11 to the cord support unit 5b.
[0052] The ladder cord support member 6 is a device
simply supporting the tilt drum 51a having a V groove to
be laid with the pair of ladder cords 9 hanging down re-
spectively to the indoor side and the outdoor side.
[0053] The head box 1 is provided with an operation
unit 2 on a right end side. The operation unit 2 of a man-
ually operated type as illustrated has a pulley, not shown,
capable of being laid with an endless string-like operation
cord 3 (or may be an endless ball chain) and the operation
cord 3 is led outward from the head box 1 to be capable
of operation of rotating the drive shaft 11.
[0054] Alternatively, the operation unit 2 of an electri-
cally operated type may be an electric motor capable of
operation of rotating the drive shaft 11 based on an op-
erating signal from outside. The operation unit 2 may thus
be in an arbitrary form as long as the form allows trans-
mission to rotation of the drive shaft 11 in accordance
with operation by an operator.
[0055] The Venetian blind illustrated in Fig. 1 is thus
capable of tilting operation to adjust the angle of the slats
4 by rotation of the drive shaft 11 by operating the oper-
ation cord 3 and rotation of, with the rotation of the drive
shaft 11, the tilt drum 51 in the cord support device 5 and
the tilt drum 51a in the ladder cord support member 6.
When the drive shaft 11 is rotated more than the rotation
required for tilting operation, the winding shaft 52 in the
cord support device 5 rotates with a predetermined delay
along with rotation of the tilt drum 51 in the tilting operation
due to the action of the delay unit 5a to allow operation
of raising and lowering the slats 4.
[0056] More specifically, a detailed description is given
below to structure and behavior of the delay unit 5a and
the cord support device 5 in each embodiment.

First Embodiment

[0057] Figs. 2A and 2B are respectively a perspective
view and a cross-sectional view illustrating a schematic
configuration of the cord support device 5 having the de-
lay unit 5a in the first embodiment of the present inven-
tion. Fig. 3 is an exploded perspective view illustrating a
schematic configuration of the delay unit 5a in the first
embodiment of the present invention. Fig. 4 is a perspec-
tive view illustrating a method of assembling the cord
support device 5 having the delay unit 5a in the first em-
bodiment of the present invention.
[0058] The cord support device 5 illustrated in Fig. 2A

is configured to align the delay unit 5a to the cord support
unit 5b. The cord support unit 5b rotatably supports the
tilt drum 51 and the winding shaft 52 with the drive shaft
11 as an axis of rotation by the support case 50. The
ladder cords 9 (refer to Fig. 1) to be hung down from the
tilt drum 51 and the lift cord 10 (refer to Fig. 1) to be hung
down from the winding shaft 52 are led from an outlet
50a provided in a bottom surface of the support case 50.
[0059] As illustrated in Fig. 2B, the tilt drum 51 is rela-
tively nonrotatably coupled with the drive shaft 11 to be
supported by the support case 50. Meanwhile, the wind-
ing shaft 52 is not coupled (not engaged) with the drive
shaft 11 to be supported by the support case 50. The
obstacle detecting and stopping device 53 is provided on
a tip end side of the winding shaft 52 to prevent rotation
of the winding shaft 52 supporting the lift cord 10 when
no tension in a pull-out direction is exerted on the lift cord
10, and the obstacle detecting and stopping device 53 is
also not coupled (not engaged) with the drive shaft 11 to
be supported by the support case 50. A case body of the
obstacle detecting and stopping device 53 is fixed to the
tip end side of the winding shaft 52 while a tubular cam-
shaft 531 stored in the case body of the obstacle detect-
ing and stopping device 53 is rotatable integrally with
rotation of the winding shaft 52 with a clearance (i.e., an
amount of rotation to prevent rotation of the winding shaft
52) necessary to discontinue, when the bottom rail 8 col-
lides with an obstacle during lowering of the slats 4, un-
winding of the lift cord 10 and stop lowering of the slats
4 and the bottom rail 8.
[0060] The delay unit 5a aligned to the support case
50 of the cord support unit 5b is, as illustrated in Fig. 3,
configured with an output shaft member 56, a brake
spring 57, a spring case 58, a rotation relay plate 59, an
input shaft member 60, and case members 55a and 55b.
[0061] The output shaft member 56 has a tubular stem
561 with a hexagonal outer profile and an approximately
cylindrical shaft 562 protruding through a flange 567 with
a tubular stem 568 on a base end side (drive transmission
input side) of the stem 561, and is provided with a pro-
jection 564 projecting to the drive transmission input side
within a predetermined angular range (angle α1 de-
scribed later) from the axial center in part of an outer
periphery of the cylindrical shaft 562. The stem 568 and
the flange 567 of the output shaft member 56 are rela-
tively rotatably supported respectively by circular open-
ings 559c and open side faces 559a in one side (drive
transmission output side) of the case members 55a and
55b. Although the cylindrical shaft 562 and the projection
564 are formed to protrude in a continuous shape in the
present example, the cylindrical shaft 562 and the pro-
jection 564 may protrude separately. The cylindrical shaft
562 has a recessed area in the outer periphery other than
the projection 564, the recessed area formed as an en-
gagement bearing 563 to be the range of movement of
a projecting piece 592 of the rotation relay plate 59 de-
scribed later. In the stem 561 and the cylindrical shaft
562, a shaft hole 565 is formed that allows the drive shaft
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11 to be inserted without engagement. The tubular stem
561 with a hexagonal outer profile allows integrally rotat-
able engagement with the tubular camshaft 531 having
a hexagonal shaft hole 531a of the obstacle detecting
and stopping device 53 (refer to Fig. 4), and thus rotation
of the output shaft member 56 may be transmitted for
rotation in synchronization with the camshaft 531 of the
obstacle detecting and stopping device 53 (refer to Fig.
2B).
[0062] The brake spring 57 and the spring case 58
function as brake members to inhibit rotation of the output
shaft member 56 other than rotation due to transmission
from the input shaft member 60. More specifically, a pre-
determined braking force is applied to rotation of the out-
put shaft member 56 transmitted from the camshaft 531
of the obstacle detecting and stopping device 53. That
is, the brake members including the brake spring 57 and
the spring case 58 function as a stopper to lock rotation
of the drive shaft 11 so as to prevent the slats 4 and the
bottom rail 8 from falling by their own weight.
[0063] To stably keep a raising and lowering position
of the slats 4, the winding shaft 52 should not freely move
except during raising and lowering operation by fitting a
pair of ends 571 of the brake spring 57 in a coil shape
respectively into both sides of the projection 564 of the
output shaft member 56 for engagement. The spring case
58 stores the coiled brake spring 57 in a state of reduced
diameter, and thus the brake spring 57 presses an inner
periphery of the spring case 58 all the time to apply a
predetermined braking force while allowing relative rota-
tion to the spring case 58. Meanwhile, part of the spring
case 58 is provided with a pair of concave portions 582
nonrotatably locked by convex portions 557 provided in
the respective case members 55a and 55b and fitted into
storage portions 556 of the respective case members
55a and 55b, thereby nonrotatably fixing the spring case
58.
[0064] The rotation relay plate 59 is configured with a
roughly cylindrical member having an outer shape ap-
proximately identical to a diameter of the brake spring 57
stored in the spring case 58 in a state of reduced diameter
and has a shaft hole 591 formed to have the approxi-
mately same diameter as that of the shaft hole 565 of the
output shaft member 56. The shaft hole 591 accordingly
allows the drive shaft 11 to be inserted without engage-
ment. The rotation relay plate 59 is configured with the
roughly cylindrical member, and to be described in more
detail, the rotation relay plate 59 has a tip end surface
provided with the projecting piece 592 projecting within
a predetermined angular range (angle α2 described lat-
er) from the axial center in a position near the periphery.
The rotation relay plate 59 is relatively rotatably stored
in the storage portions 556 of the respective case mem-
bers 55a and 55b while the tip end surface of the rotation
relay plate 59 is arranged to allow abutment on a base
end surface of the output shaft member 56 through inside
the brake spring 57 (refer to Fig. 2B). The projecting piece
592 on the tip end surface of the rotation relay plate 59

is thus relatively rotatable within the range of the engage-
ment bearing 563 in the recessed area other than the
projection 564 in the output shaft member 56, that is,
even when the rotation relay plate 59 rotates, the rotation
is not transmitted to the output shaft member 56 until the
projecting piece 592 abuts on the projection 564 in the
output shaft member 56 via the ends 571 of the brake
spring 57 while, after the abutment, the rotation of the
rotation relay plate 59 is transmitted to the output shaft
member 56.
[0065] In addition, on the base end surface of the ro-
tation relay plate 59, the engagement bearing 593 in a
groove shape is formed around the shaft hole 591 par-
tially except a rotation bearing 594. The rotation bearing
594 is formed within a predetermined angular range (an-
gle α3 described later) from the axial center of the shaft
hole 591. The engagement bearing 593 in the present
example is in a groove shape to form the rotation bearing
594 while it does not have to be in a groove shape as
long as it functions similarly.
[0066] The input shaft member 60 has a tubular stem
601 with an approximately quadrangular shaft hole 602
directly coupled with the drive shaft 11 and a projecting
piece 603 projecting in alignment with the stem 601 within
a predetermined angular range (angle α4 described lat-
er) from the axial center of the stem 601 formed through
a flange 604 with a tubular stem 606. When a drive trans-
mission output side of the flange 604 of the input shaft
member 60 is arranged to allow abutment on a drive
transmission input side of the rotation relay plate 59 (refer
to Fig. 2B), the stem 606 and the flange 604 of the input
shaft member 60 are relatively rotatably supported re-
spectively by circular openings 559d at an end on a drive
transmission input side and storage portions 555 of the
case members 55a and 55b. The stem 601 is capable of
supporting the shaft hole 565 of the output shaft member
56 and the shaft hole 591 of the rotation relay plate 59.
[0067] The projecting piece 603 of the input shaft mem-
ber 60 is thus relatively rotatable within a range of the
engagement bearing 593 of the rotation relay plate 59,
that is, even when the input shaft member 60 directly
coupled with the drive shaft 11 rotates, the rotation is not
transmitted to the rotation relay plate 59 until the project-
ing piece 603 abuts on the rotation bearing 594 of the
rotation relay plate 59 while, after the abutment, rotation
of the input shaft member 60 is transmitted to the rotation
relay plate 59.
[0068] Accordingly, the delay unit 5a in the first em-
bodiment applies, until the rotation of the input shaft
member 60 is transmitted to the output shaft member 56,
a total delay of a delay between the input shaft member
60 and the rotation relay plate 59 and a delay between
the rotation relay plate 59 and the output shaft member
56.
[0069] For example, as illustrated in Fig. 5A, the delay
between the rotation relay plate 59 and the output shaft
member 56 is a delay β between the projection 564 pro-
jecting within the range of the angle α1 and the projecting
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piece 592 projecting within the range of the angle α2. For
example, where α1 ≈ 60 degrees and α2 ≈ 90 degrees,
the delay β ≈ 210 degrees. As illustrated in Fig. 5B, the
delay between the input shaft member 60 and the rotation
relay plate 59 is a delay γ between the rotation bearing
594 within the range of the angle α3 and the projecting
piece 603 projecting within the range of the angle α4. For
example, where α3 ≈ 60 degrees and α4 ≈60 degrees,
the delay γ ≈ 240 degrees. The delay until the rotation of
the input shaft member 60 is transmitted to the output
shaft member 56 is then β + γ ≈ 450 degrees. Accordingly,
setting of the amount of rotation delayed by the delay
unit 5a as an angular adjustment range of the slats 4 or
more allows achievement of various delays and the ro-
tation relay plate 59 functions as a delay adjustment
member to relay rotation with a predetermined delay.
[0070] Among the components of the delay unit 5a in
the first embodiment, a member to rotate in direct cou-
pling with the drive shaft 11 is only the input shaft member
60. Only by aligning the delay unit 5a in the first embod-
iment on the drive shaft 11, corotation is achieved with
a predetermined delay relatively from the rotation of the
tilt drum 51 relative to rotation of the winding shaft 52 via
the obstacle detecting and stopping device 53 (refer to
Figs. 4 and 2B).
[0071] In particular, as illustrated in Fig. 4, the case
members 55a and 55b of the delay unit 5a in the first
embodiment have nails 558 to hold a projection 50b pro-
vided in the support case 50 of the cord support unit 5b
respectively formed on side walls on the drive transmis-
sion output side. This allows stable assembly of the delay
unit 5a in the first embodiment to the cord support unit
5b on the drive shaft 11 in a simple and detachable man-
ner. In this situation, the stem 561 of the output shaft
member 56 in the delay unit 5a is engaged with the shaft
hole 531a of the camshaft 531 in the obstacle detecting
and stopping device 53 for integrally rotatable coupling.
When rotation of the drive shaft 11 is overloaded even
during actuation of the obstacle detecting and stopping
device 53, an undesired force is exerted to detach the
obstacle detecting and stopping device 53 from the sup-
port case 50 and another undesired force is also exerted
in a direction to separate the coupling state, which may
cause a failure. To deal with this situation by alleviating
the undesired force to separate the coupling state under
such an overload, as illustrated in Fig. 4, the support case
50 is preferably provided with an inhibition wall 50j to
inhibit upward movement of the camshaft 531.
[0072] As described later as a second embodiment,
the rotation relay plate 59 may be omitted to directly con-
nect the input shaft member 60 to the output shaft mem-
ber 56, allowing a configuration of applying a delay be-
tween the input shaft member 60 and the output shaft
member 56 to produce different delays commonly using
the same output shaft member 56, brake spring 57, spring
case 58, and input shaft member 60.
[0073] For example, as illustrated in Fig. 5C, the delay
between the input shaft member 60 and the output shaft

member 56 using no rotation relay plate 59 is a delay η
between the projection 564 projecting within the range
of the angle α1 and the projecting piece 603 projecting
within the range of the angle α4. For example, where α1
≈ 60 degrees and α4 ≈ 60 degrees, the delay η ≈ 240
degrees. Accordingly, setting of the amount of rotation
delayed by the delay unit 5a as the angular adjustment
range of the slats 4 or more allows achievement of var-
ious delays.
[0074] Moreover, preparation of rotation relay plates
59 with a change in the shape (angle α2) of the projecting
piece 592 or the shape (angle α3) of the rotation bearing
594 to produce various delays also allow achievement
of only by changing the rotation relay plate 59.
[0075] The case members 55a and 55b are designed
to store the output shaft member 56, the brake spring 57,
the spring case 58, the rotation relay plate 59, and the
input shaft member 60 by fitting formation in a vertical
direction (in the present example, a fore and aft direction)
to the drive shaft 11. More specifically, the case member
55a has an upper surface and a lower surface respec-
tively formed to have fitting receptions 551 with projec-
tions 553, and the case member 55b has an upper sur-
face and a lower surface respectively formed to have
fitting pieces 552 with holes 554 allowing fitting with the
projections 553 to be engaged with the fitting receptions
551. In other words, for formation of one case by fitting
using two case members, fitting formation in a parallel
direction to the drive shaft 11 may cause a problem in
quality due to reduction in the fitting force by the rotation
of the drive shaft 11 and thus requires combination for-
mation using screws and the like, whereas a configura-
tion of fitting formation in a vertical direction to the drive
shaft 11 as in the present embodiment does not require
combination formation with screws and the like due to
the strong fitting force against rotation of the drive shaft
11 and thus inclusively contributes to facilitation of as-
sembly and inexpensiveness.
[0076] The present embodiment has described the ex-
ample of engaging the stem 561 of the output shaft mem-
ber 56 with the camshaft 531 of the obstacle detecting
and stopping device 53 in a hexagonal shape while, from
the perspective of improvement in assemblability, an en-
gagement shape preferably has more sides. That is, the
stem 561 of the output shaft member 56 is configured to
have a polygonal shape and the camshaft 531 of the
obstacle detecting and stopping device 53 is configured
to be engaged with the stem 561, thereby allowing as-
sembly by slight rotary operation and improvement in as-
semblability.
[0077] In the Venetian blind illustrated in Fig. 1 to which
the cord support device 5 having the delay unit 5a in the
first embodiment is applied, when tilting operation not to
cause raising and lowering of the slats 4 is desired, the
bottom rail 8 is not raised and lowered due to the tilting
operation even in the configuration allowing operation of
rotation of the tilt drum 51 and the winding shaft 52 with
the one drive shaft 11. In addition, when the bottom rail
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8 is not in a lower limit position, impairment of the oper-
ability does not occur such as raising of the stacked slats
4 before tilted during tilting operation.
[0078] For example, when a predetermined number of
horizontal slats 4 are stacked on the bottom rail 8 as a
static state illustrated in Fig. 6A, the bottom rail 8 is not
raised and lowered as illustrated in Fig. 6B even by ad-
justing the angle of the slats 4 by tilting operation. As
illustrated in Fig. 6C, impairment of the operability does
not occur such as raising of the stacked slats 4 before
tilted during tilting operation.
[0079] Moreover, as illustrated in Fig. 3, the case mem-
bers 55a and 55b have upper corner portions 550a
formed with a rectangular recess. Accordingly, when the
delay unit 5a is mounted in the head box 1, the upper
corner portions 550a of the delay unit 5a supported by
lower corner portions 550b are engaged with an upper
end of the head box 1 (refer to Figs. 6A, 6B, and 6C) to
suppress a wobble in the fore and aft direction and the
up and down direction. Since the nails 558 are formed in
the case members 55a and 55b of the delay unit 5a, the
holding to the projection 50b of the support case 50 in
the cord support unit 5b also inhibits a wobble in the left
and right directions.
[0080] The present embodiment has described the ex-
ample of engaging the stem 561 of the output shaft mem-
ber 56 with the camshaft 531 of the obstacle detecting
and stopping device 53 while the actions and effects ac-
cording to the present invention may be exhibited even
when the output shaft member 56 is engaged with the
winding shaft 52 not via the obstacle detecting and stop-
ping device 53.

Second Embodiment

[0081] A description is then given to a cord support
device 5 having a delay unit 5a in the second embodi-
ment. Figs. 7A and 7B are respectively a perspective
view and a cross-sectional view illustrating a schematic
configuration of a cord support device 5 having the delay
unit 5a in the second embodiment of the present inven-
tion. Fig. 8 is an exploded perspective view illustrating a
schematic configuration of the delay unit 5a in the second
embodiment of the present invention. Fig. 9 is a perspec-
tive view illustrating a method of assembling the cord
support device 5 having the delay unit 5a in the second
embodiment of the present invention. In the second em-
bodiment, identical reference signs are given to compo-
nents having the same function in the first embodiment.
[0082] The cord support device 5 having the delay unit
5a in the second embodiment illustrated in Fig. 7A is con-
figured to align the delay unit 5a to the cord support unit
5b in the same manner as the first embodiment. The cord
support unit 5b related to the delay unit 5a in the second
embodiment rotatably supports, in the same manner as
the first embodiment, the tilt drum 51 and the winding
shaft 52 with the drive shaft 11 as an axis of rotation by
the support case 50. The ladder cords 9 to be hung down

from a tilt drum 51 and a lift cord 10 to be hung down
from the winding shaft 52 are led from the outlet 50a
provided in the bottom surface of the support case 50.
[0083] It should be noted that the winding shaft 52 of
the cord support unit 5b related to the delay unit 5a in
the second embodiment is capable of winding or unwind-
ing a tape-like lift cord 10 in multiple layers and a tilt drum
51 is attached to a hanging member 511 of a torsion coil
spring to hangingly support the ladder cords 9. Such a
configuration of the cord support unit 5b is suitable for
Venetian blinds required to be miniaturized.
[0084] The hanging member 511 has looped ladder
cord attachment portions 511a and locking ends 511b
formed by bending both ends of the torsion coil spring.
The pair of front and rear ladder cords 9 have upper ends
attached to the ladder cord attachment portions 511a for
hanging support. The hanging member 511 is attached
by clamping the tilt drum 51 and integrally rotates with
the tilt drum 51 until either of the locking ends 511b abut
on a wall formed in the support case 50 while abutment
of the locking end 511b on the wall formed in the support
case 50 weakens the clamping force and the hanging
member 511 idles relative to the tilt drum 51. Based on
rotation of the tilt drum 51, each slat 4 is thus angularly
adjusted in the same phase via the ladder cords 9.
[0085] Although the delay unit 5a in the first embodi-
ment illustrated in Fig. 3 may be applied to the cord sup-
port unit 5b in the second embodiment, the delay unit 5a
in the second embodiment is configured as illustrated in
Fig. 8 for the purpose of miniaturization.
[0086] With reference to Fig. 8, the delay unit 5a in the
second embodiment has a configuration, compared with
the first embodiment, where the rotation relay plate 59 is
omitted and the case members 55a and 55b have a small-
er shape and has others in common with the first embod-
iment, such as the output shaft member 56, the brake
spring 57, the spring case 58, and the input shaft member
60.
[0087] In addition, the shape of the case members 55a
and 55b has the same action and effects as the first em-
bodiment other than the contribution to miniaturization
by, compared with the first embodiment, omitting forma-
tion of the storage portions 555 to store the rotation relay
plate 59 and relatively rotatably supporting the stem 606
and the flange 604 of the input shaft member 60 respec-
tively by the circular openings 559d at an end on the drive
transmission input side and open side faces 559b of the
case members 55a and 55b.
[0088] That is, the delay unit 5a in the second embod-
iment has a configuration to omit the rotation relay plate
59 and directly connect the input shaft member 60 to the
output shaft member 56 for application of the delay be-
tween the input shaft member 60 and the output shaft
member 5. Such a configuration produces different de-
lays while using the same output shaft member 56, brake
spring 57, spring case 58, and input shaft member 60 in
common with the first embodiment.
[0089] For example, as described above with refer-
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ence to Fig. 5C, the delay between the input shaft mem-
ber 60 and the output shaft member 56 using no rotation
relay plate 59 is the delay η between the projection 564
projecting within the range of the angle α1 and the pro-
jecting piece 603 projecting within the range of the angle
α4. For example, where α1 ≈ 60 degrees and α4 ≈ 60
degrees, the delay η ≈ 240 degrees. Accordingly, setting
of the amount of rotation delayed by the delay unit 5a as
the angular adjustment range of the slats 4 or more allows
achievement of various delays.
[0090] In the second embodiment as well, as illustrated
in Fig. 7B, the tilt drum 51 is relatively nonrotatably cou-
pled with the drive shaft 11 to be supported by the support
case 50. Meanwhile, the winding shaft 52 is not coupled
(not engaged) with the drive shaft 11 to be supported by
the support case 50. The obstacle detecting and stopping
device 53 is provided on a tip end side of the winding
shaft 52 to prevent rotation of the winding shaft 52 sup-
porting the lift cord 10 when no tension in a pull-out di-
rection is exerted on the lift cord 10, and the obstacle
detecting and stopping device 53 is also not coupled (not
engaged) with the drive shaft 11 to be supported by the
support case 50. A case body of the obstacle detecting
and stopping device 53 is fixed to the tip end side of the
winding shaft 52 while a tubular camshaft 531 stored in
the case body of the obstacle detecting and stopping
device 53 is rotatable integrally with rotation of the wind-
ing shaft 52 with a clearance necessary to discontinue,
when the bottom rail 8 collides with an obstacle during
lowering of the slats 4, unwinding of the lift cord 10 and
stop lowering of the slats 4 and the bottom rail 8 and also
to prevent reverse winding of the lift cord 10.
[0091] In the delay unit 5a in the second embodiment
as well, a member to rotate in direct coupling with the
drive shaft 11 is only the input shaft member 60. Only by
aligning the delay unit 5a in the second embodiment on
the drive shaft 11, corotation is achieved with a prede-
termined delay relatively from the rotation of the tilt drum
51 relative to rotation of the winding shaft 52 via the ob-
stacle detecting and stopping device 53 (refer to Figs. 9
and 7B).
[0092] In particular, as illustrated in Fig. 9, the case
members 55a and 55b of the delay unit 5a in the second
embodiment have nails 558 to hold a projection 50b pro-
vided in the support case 50 of the cord support unit 5b
respectively formed on side walls on the drive transmis-
sion output side. This allows stable assembly of the delay
unit 5a in the second embodiment to the cord support
unit 5b on the drive shaft 11 in a simple and detachable
manner.
[0093] In the second embodiment as well, the case
members 55a and 55b are configured to form fitting in a
vertical direction to the drive shaft 11, and due to the
strong fitting force against rotation of the drive shaft 11,
do not require combination formation with screws and
the like and thus inclusively contribute to facilitation of
assembly and inexpensiveness.
[0094] Moreover, as illustrated in Fig. 8, in the second

embodiment as well, the case members 55a and 55b
have the upper corner portions 550a formed with a rec-
tangular recess. Accordingly, when the delay unit 5a is
mounted in the head box 1, the respective upper corner
portions 550a of the delay unit 5a supported by the lower
corner portions 550b are engaged with the upper end of
the head box 1 (similar to Figs. 6A, 6B, and 6C above)
to suppress a wobble in the fore and aft direction and the
up and down direction. Since the nails 558 are formed in
the case members 55a and 55b of the delay unit 5a, the
holding to the projection 50b of the support case 50 in
the cord support unit 5b also inhibits a wobble in the left
and right directions.
[0095] In the present embodiment as well, the stem
561 of the output shaft member 56 is configured to have
a polygonal shape and the camshaft 531 of the obstacle
detecting and stopping device 53 is configured to be en-
gaged with the stem 561, thereby allowing assembly by
slight rotary operation and improvement in assemblabil-
ity.
[0096] In the Venetian blind illustrated in Fig. 1 to which
the cord support device 5 having the delay unit 5a in the
second embodiment is applied, when tilting operation not
to cause raising and lowering of the slats 4 is desired,
the bottom rail 8 is not raised and lowered due to the
tilting operation even in the configuration allowing oper-
ation of rotation of the tilt drum 51 and the winding shaft
52 with the one drive shaft 11. In addition, when the bot-
tom rail 8 is not in a lower limit position, impairment of
the operability does not occur such as raising of the
stacked slats 4 before tilted during tilting operation.
[0097] The present embodiment has described the ex-
ample of engaging the stem 561 of the output shaft mem-
ber 56 with the camshaft 531 of the obstacle detecting
and stopping device 53 while the action and effects ac-
cording to the present invention may be exhibited even
when the output shaft member 56 is engaged with the
winding shaft 52 not via the obstacle detecting and stop-
ping device 53.
[0098] The delay units 5a in the first and second em-
bodiments may be applied, while keeping the shape and
the structure, to a cord support unit 5b configured to wind
a string-like lift cord 10 by helical shaft 52C for helical
winding to configure a cord support device 5.
[0099] For example, Figs. 10A and 10B are respec-
tively a perspective view and a cross-sectional view il-
lustrating a schematic configuration of the cord support
device 5 for helical winding having the delay unit 5a in
the second embodiment of the present invention. Fig. 11
is a perspective view illustrating a method of assembling
the cord support device 5 for helical winding having the
delay unit 5a in the second embodiment of the present
invention. In Figs. 10A, 10B, and 11, identical reference
signs are given to components having the same function
in the first embodiment.
[0100] The cord support device 5 for helical winding
illustrated in Fig. 10A is configured, similar to the above
description, to align the delay unit 5a to the cord support
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unit 5b. It should be noted that the helical shaft 52C in
the cord support unit 5b illustrated in Fig. 10A has an
approximately cylindrical body into which the drive shaft
11 is inserted without engagement (without coupling) and
has helical screwing projecting threads formed in a sur-
face thereof and that an upper end of the lift cord 10 is
attached to the recess near a tip end of the helical shaft
52C, allowing winding or unwinding of the lift cord 10.
[0101] The helical screwing projecting threads in the
helical shaft 52C allow screwing to helical screwed pro-
jecting threads 50d in an inner periphery provided in the
support case 50, and with rotation of the helical shaft 52C
(winding shaft 52), the helical shaft 52C itself relatively
moves to a casing 51C thereof in the axial direction.
[0102] The casing 51C is attached to the hanging
member 511 of a torsion coil spring to form a tilt drum 51
hangingly supporting the ladder cords 9.
[0103] The hanging member 511 has the looped ladder
cord attachment portions 511a and the locking ends 511b
formed by bending both ends of the torsion coil spring
and is attached by clamping the tilt drum 51. The hanging
member 511 integrally rotates with the tilt drum 51 until
either of the locking ends 511b abut on the wall formed
in the support case 50 while abutment of the locking end
511b on the wall formed in the support case 50 weakens
the clamping force and the hanging member 511 idles
relative to the tilt drum 51. Based on rotation of the tilt
drum 51, each slat 4 is thus angularly adjusted in the
same phase via the ladder cords 9.
[0104] In the example illustrated in Fig. 10A as well,
the support case 50 rotatably supports the tilt drum 51
and the winding shaft 52 with the drive shaft 11 as an
axis of rotation. The ladder cords 9 to be hung down from
a tilt drum 51 and the lift cord 10 to be hung down from
the winding shaft 52 are led from the outlet 50a provided
in the bottom surface of the support case 50.
[0105] As illustrated in Fig. 10B, the casing 51C (tilt
drum 51) is relatively nonrotatably coupled with the drive
shaft 11 to be supported by the support case 50. Mean-
while, the winding shaft 52 is not coupled with the drive
shaft 11 to be supported by the support case 50.
[0106] As illustrated in Figs. 10A and 10B, the delay
unit 5a in the second embodiment is configured to be
attached via a disk-shaped support auxiliary member 70
firmly fixed to the tip end of the helical shaft 52C (winding
shaft 52).
[0107] In the delay unit 5a in the second embodiment,
a member to rotate in direct coupling with the drive shaft
11 is only the input shaft member 60. Only by aligning
the delay unit 5a in the second embodiment on the drive
shaft 11, corotation is achieved with a predetermined de-
lay relatively from the rotation of the tilt drum 51 relative
to rotation of the helical shaft 52C (winding shaft 52) (refer
to Figs. 11 and 10B).
[0108] In particular, as illustrated in Fig. 11, the case
members 55a and 55b of the delay unit 5a in the second
embodiment have the nails 558 to hold the disk-shaped
support auxiliary member 70 provided in the helical shaft

52C (winding shaft 52) of the cord support unit 5b. This
allows stable assembly of the delay unit 5a in the second
embodiment to the helical cord support unit 5b on the
drive shaft 11 in a simple and detachable manner.

OTHER EMBODIMENTS

[0109] The delay units 5a in the first and second em-
bodiments above have described in that such a delay
unit 5a is aligned outside the various forms of support
case 50 to improve assemblability in the configuration of
the cord support device 5 and is excellent in practicality
contributing to miniaturization, versatility reduction of op-
erations and expenses for parts control, and inexpen-
siveness of the cord support device 5. In particular, in
the delay units 5a in the first and second embodiments,
members used in common are intended to be increased
as much as possible regarding contribution to reduction
of operations and expenses for parts control and inex-
pensiveness as important.
[0110] Since increase in size of the cord support device
5 in the fore and aft direction or in the up and down di-
rection leads to increase in size of the shielding device
itself, the delay units 5a in the first and second embodi-
ments avoid such increase in size to produce the effective
action and effects.
[0111] Meanwhile, as seen from comparison between
the delay unit 5a in the first embodiment illustrated in Fig.
3 and the delay unit 5a in the second embodiment illus-
trated in Fig. 8, the delay unit 5a in the first embodiment
illustrated in Fig. 3 has a configuration with the greater
case members 55a and 55b in the left and right directions
compared with the delay unit 5a in the second embodi-
ment. For example, when the head box 1 has an insuffi-
cient mounting space, a request is assumed for a smaller
width in the left and right directions of the case members
55a and 55b of the delay unit 5a in the first embodiment.
[0112] To deal with this situation, third and fourth em-
bodiments are described in order as configuration exam-
ples regarding miniaturization of the delay unit 5a itself
in the left and right directions as more important than
contribution to reduction of operations and expenses for
parts control and inexpensiveness. The first and second
embodiments are configured to link the rotation trans-
mission sections to produce a predetermined delay in
the axial direction of the drive shaft 11 while third and
fourth embodiments are configured to link rotation trans-
mission sections to produce the predetermined delay in
the vertical direction to the drive shaft 11 to have a smaller
width of the case members 55a and 55b in the left and
right directions of the delay unit 5a in third and fourth
embodiments.

Third Embodiment

[0113] Fig. 12 is an exploded perspective view illus-
trating a schematic configuration of a delay unit in the
third embodiment of the present invention. Identical ref-
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erence signs are given to components having the same
function in the first embodiment described above. As il-
lustrated in Fig. 12, a delay unit 5a in the present em-
bodiment is configured with, in the same manner as the
first embodiment described above, an output shaft mem-
ber 56, a brake spring 57, a spring case 58, a rotation
relay plate 59, an input shaft member 60, and case mem-
bers 55a and 55b.
[0114] The output shaft member 56 in the present em-
bodiment is provided with a tubular stem 561 having an
octagonal outer profile and a projection 564 projecting to
a drive transmission input side within a predetermined
angular range (angle α1 described later) from the axial
center near part of the outer periphery through a flange
567 with a tubular stem 568 on a base end side (drive
transmission input side) of the stem 561. The stem 568
and the flange 567 of the output shaft member 56 are
relatively rotatably supported respectively by circular
openings 559c in open side faces 559a on one side (drive
transmission output side) and the open side faces 559a
of the case members 55a and 55b. The output shaft mem-
ber 56 in the present embodiment has engagement bear-
ings 563a and 563b, recessed stepwise, formed in a sur-
face on a base end side (drive transmission input side)
of the flange 567. In the stem 561, a shaft hole 565 is
formed that allows the drive shaft 11 to be inserted with-
out engagement. The tubular stem 561 with an octagonal
outer profile allows integrally rotatable engagement with
the tubular camshaft 531 having an octagonal shaft hole
531a of the obstacle detecting and stopping device 53,
and thus rotation of the output shaft member 56 may be
transmitted for rotation in synchronization with the cam-
shaft 531 of the obstacle detecting and stopping device
53 (similar to Fig. 2B above).
[0115] The brake spring 57 and the spring case 58
have greater diameters than those in the first and second
embodiments to store a rotation relay plate 59 in the
present embodiment described later inside them, and
similar to the first and second embodiments described
above, function as brake members to inhibit rotation of
the output shaft member 56 other than rotation due to
transmission from the input shaft member 60. That is, a
predetermined braking force is applied to rotation of the
output shaft member 56 transmitted from the camshaft
531 of the obstacle detecting and stopping device 53. To
stably keep a raising and lowering position of the slats
4, the winding shaft 52 should not freely move except
during raising and lowering operation by fitting a pair of
ends 571 of the brake spring 57 in a coil shape respec-
tively into both sides of the projection 564 of the output
shaft member 56 for engagement. The spring case 58
stores the coiled brake spring 57 in a state of reduced
diameter, and thus the brake spring 57 presses an inner
periphery of the spring case 58 all the time to apply a
predetermined braking force while allowing relative rota-
tion to the spring case 58. Meanwhile, part of the spring
case 58 is provided with a pair of concave portions 582
nonrotatably locked by convex portions 557 provided in

the respective case members 55a and 55b and fitted into
storage portions 556 of the respective case members
55a and 55b, thereby nonrotatably fixing the spring case
58.
[0116] The rotation relay plate 59 in the present em-
bodiment is markedly different from that in the first em-
bodiment described above. The rotation relay plate 59 in
the present embodiment is configured with a roughly cy-
lindrical member with an outer shape smaller than a di-
ameter of the brake spring 57 stored in the spring case
58 in a state of reduced diameter having a projection
592a in part of the outer periphery and a rotation bearing
594 in part of the inner periphery, and has a shaft hole
591 formed to have the approximately same diameter as
that of the shaft hole 565 of the output shaft member 56.
The shaft hole 591 accordingly allows the drive shaft 11
to be inserted without engagement. The drive transmis-
sion output side of the rotation relay plate 59 has a shape
allowing abutment on engagement bearings 563a and
563b in a drive transmission input side of the output shaft
member 56 through inside the brake spring 57, and in
the state of abutting arrangement, the rotation relay plate
59 is located inside the brake spring 57 stored in the
spring case 58 in a state of reduced diameter to be rel-
atively rotatably stored in the respective case members
55a and 55b. The projection 592a of the rotation relay
plate 59 is thus relatively rotatable within the range of the
engagement bearing 563b in the recessed area other
than the projection 564 in the output shaft member 56,
that is, even when the rotation relay plate 59 rotates, the
rotation is not transmitted to the output shaft member 56
until the projection 592a abuts on the projection 564 in
the output shaft member 56 via the ends 571 of the brake
spring 57 while, after the abutment, the rotation of the
rotation relay plate 59 is transmitted to the output shaft
member 56.
[0117] In addition, on the inner periphery of the rotation
relay plate 59, the engagement bearing 593 in a recessed
shape is formed around the shaft hole 591 partially except
a rotation bearing 594. The rotation bearing 594 is formed
within a predetermined angular range (angle α3 de-
scribed later) from the axial center of the shaft hole 591.
The example of forming the rotation bearing 594 and the
projection 592a within the same range of rotational an-
gles is described in the present example while the rotation
bearing 594 and the projection 592a may be changed in
size and arrangement depending on the application.
[0118] The input shaft member 60 has a tubular stem
601 with an approximately quadrangular shaft hole 602
directly coupled with the drive shaft 11 and a projecting
piece 603 projecting in alignment with the stem 601 within
a predetermined angular range (angle α4 described lat-
er) from the axial center of the stem 601 formed in a drive
transmission output side of a flange 604 with a tubular
stem 606. When an output side of the flange 604 of the
input shaft member 60 is arranged to allow abutment on
a base end surface of the rotation relay plate 59, the stem
606 and the flange 604 of the input shaft member 60 are
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relatively rotatably supported respectively by circular
openings 559d at an end on a drive transmission input
side of the storage portions 556 and open side faces
559b of the case members 55a and 55b. The stem 601
is capable of supporting the shaft hole 565 of the output
shaft member 56 and the shaft hole 591 of the rotation
relay plate 59.
[0119] The projecting piece 603 of the input shaft mem-
ber 60 is thus relatively rotatable within a range of the
engagement bearing 593 of the rotation relay plate 59,
that is, even when the input shaft member 60 directly
coupled with the drive shaft 11 rotates, the rotation is not
transmitted to the rotation relay plate 59 until the project-
ing piece 603 abuts on the rotation bearing 594 of the
rotation relay plate 59 while, after the abutment, rotation
of the input shaft member 60 is transmitted to the rotation
relay plate 59.
[0120] Accordingly, the delay unit 5a in the third em-
bodiment applies, until the rotation of the input shaft
member 60 is transmitted to the output shaft member 56,
a total delay of a delay between the input shaft member
60 and the rotation relay plate 59 and a delay between
the rotation relay plate 59 and the output shaft member
56.
[0121] For example, as illustrated in Fig. 14A, the delay
between the rotation relay plate 59 and the output shaft
member 56 is a delay β between the projection 564 pro-
jecting within the range of the angle α1 and the projection
592a projecting within the range of the angle α2. As il-
lustrated in Fig. 14B, the delay between the input shaft
member 60 and the rotation relay plate 59 is a delay γ
between the rotation bearing 594 within the range of the
angle α3 and the projecting piece 603 projecting within
the range of the angle α4. The delay until the rotation of
the input shaft member 60 is transmitted to the output
shaft member 56 is then β + γ. Accordingly, the delay unit
5a in the present embodiment is capable of achieving
equivalent functions as those of the delay unit 5a in the
first embodiment and the rotation relay plate 59 functions
as a delay adjustment member to relay rotation with a
predetermined delay.
[0122] In particular, the delay unit 5a in the present
embodiment is configured to have the rotation relay plate
59 located inside the spring case 58 to be stored in the
case members 55a and 55b, and is thus capable of
achieving an equivalent width in the fore and aft direction
and an upper limit direction to that of the delay unit 5a in
the first embodiment and also reducing the width in the
left and right directions more than that of the delay unit
5a in the first embodiment.
[0123] Among the components of the delay unit 5a in
the third embodiment, a member to rotate in direct cou-
pling with the drive shaft 11 is only the input shaft member
60. Only by aligning the delay unit 5a in the third embod-
iment on the drive shaft 11, corotation is achieved with
a predetermined delay relatively from the rotation of the
tilt drum 51 relative to rotation of the winding shaft 52 via
the obstacle detecting and stopping device 53 (similar to

Figs. 4 and 2B above).
[0124] In the present embodiment as well, the case
members 55a and 55b of the delay unit 5a in the first
embodiment have nails 558 to hold a projection 50b pro-
vided in the support case 50 of the cord support unit 5b
respectively formed on side walls on the drive transmis-
sion output side. This allows stable assembly of the delay
unit 5a in the third embodiment to the cord support unit
5b on the drive shaft 11 in a simple and detachable man-
ner.
[0125] In the Venetian blind illustrated in Fig. 1 to which
the cord support device 5 having the delay unit 5a in the
third embodiment is applied, when tilting operation not
to cause raising and lowering of the slats 4 is desired,
the bottom rail 8 is not raised and lowered due to the
tilting operation. In addition, when the bottom rail 8 is not
in a lower limit position, impairment of the operability does
not occur such as raising of the stacked slats 4 before
tilted during tilting operation (similar to Figs. 6A, 6B, and
6C above).
[0126] Moreover, as illustrated in Fig. 12, in the third
embodiment as well, the case members 55a and 55b
have the upper corner portions 550a formed with a rec-
tangular recess. Accordingly, when the delay unit 5a is
mounted in the head box 1, the respective upper corner
portions 550a of the delay unit 5a supported by the lower
corner portions 550b are engaged with the upper end of
the head box 1 (similar to Figs. 6A, 6B, and 6C above)
to suppress a wobble in the fore and aft direction and the
up and down direction. Since the nails 558 are formed in
the case members 55a and 55b of the delay unit 5a, the
holding to the projection 50b of the support case 50 in
the cord support unit 5b also inhibits a wobble in the left
and right directions.

Fourth Embodiment

[0127] A description is then given to a cord support
device 5 having a delay unit 5a in the fourth embodiment.
Fig. 13 is an exploded perspective view illustrating a
schematic configuration of the delay unit in the fourth
embodiment of the present invention. Identical reference
signs are given to components having the same function
in the third embodiment described above. As illustrated
in Fig. 13, similar to the third embodiment described
above, the delay unit 5a in the present embodiment is
configured with the output shaft member 56, the brake
spring 57, the spring case 58, an input shaft member 60,
and case members 55a and 55b.
[0128] With reference to Fig. 13, the delay unit 5a in
the fourth embodiment has a configuration, compared
with the third embodiment, where the case members 55a
and 55b are kept in the shape while miniaturized, the
rotation relay plate 59 is omitted, and the shape of the
input shaft member 60 is changed in association with the
above changes and has others in common with the third
embodiment, such as the output shaft member 56, the
brake spring 57, and the spring case 58.

25 26 



EP 3 460 168 A1

15

5

10

15

20

25

30

35

40

45

50

55

[0129] The input shaft member 60 of the delay unit 5a
in the fourth embodiment has a tubular stem 601 with an
approximately quadrangular shaft hole 602 directly cou-
pled with the drive shaft 11, a tubular relay stem 605
continued in a base end side of the stem 601, having a
greater diameter, and having a quadrangular shaft hole
602, and a projecting piece 603a projecting in alignment
with the relay stem 605within a predetermined angular
range (angle α5 described later) from the axial center of
the stem 601 and the relay stem 605 formed through a
flange 604.
[0130] The stem 601 is capable of supporting the shaft
hole 565 of the output shaft member 56. When an inter-
face with the stem 601 in the relay stem 605 is arranged
to allow abutment on the engagement bearing 563a in
the base end surface of the output shaft member 56
through inside the brake spring 57, the stem 606 and the
flange 604 of the input shaft member 60 are relatively
rotatably supported respectively by circular openings
559d at ends on a drive transmission input side of storage
portions 556 and open side faces 559b of the case mem-
bers 55a and 55b. In this situation, the relay stem 605 is
located inside the brake spring 57 stored in the spring
case 58 in a state of reduced diameter to be relatively
rotatably stored in the respective case members 55a and
55b.
[0131] The projecting piece 603a of the input shaft
member 60 is thus relatively rotatable within a range of
the engagement bearing 563b in the base end surface
of the output shaft member 56, that is, even when the
input shaft member 60 directly coupled with the drive
shaft 11 rotates, the rotation is not transmitted to the out-
put shaft member 56 until the projecting piece 603a abuts
on the projection 564 of the output shaft member 56 while,
after the abutment, rotation of the input shaft member 60
is transmitted to the output shaft member 56.
[0132] The case members 55a and 55b also have a
shape keeping more contribution to miniaturization and
have the same action and effects as those in the third
embodiment.
[0133] For example, as illustrated in Fig. 14C, the delay
between the input shaft member 60 and the output shaft
member 56 using no rotation relay plate 59 is the delay
η between the projection 564 projecting within the range
of the angle α1 and the projecting piece 603a projecting
within the range of the angle α5.
[0134] In the fourth embodiment as well, similar to the
second embodiment (similar to Fig. 7B above), the tilt
drum 51 is relatively nonrotatably coupled with the drive
shaft 11 to be supported by the support case 50. Mean-
while, the winding shaft 52 is not coupled (not engaged)
with the drive shaft 11 to be supported by the support
case 50. The obstacle detecting and stopping device 53
is provided on a tip end side of the winding shaft 52 to
prevent rotation of the winding shaft 52 supporting the
lift cord 10 when no tension in a pull-out direction is ex-
erted on the lift cord 10, and the obstacle detecting and
stopping device 53 is also not coupled (not engaged) with

the drive shaft 11 to be supported by the support case
50. A case body of the obstacle detecting and stopping
device 53 is fixed to the tip end side of the winding shaft
52 while a tubular camshaft 531 stored in the case body
of the obstacle detecting and stopping device 53 is ro-
tatable integrally with rotation of the winding shaft 52 with
a clearance necessary to discontinue, when the bottom
rail 8 collides with an obstacle during lowering of the slats
4, unwinding of the lift cord 10 and stop lowering of the
slats 4 and the bottom rail 8 and also to prevent reverse
winding of the lift cord 10.
[0135] In the delay unit 5a in the fourth embodiment
as well, a member to rotate in direct coupling with the
drive shaft 11 is only the input shaft member 60. Only by
aligning the delay unit 5a in the fourth embodiment on
the drive shaft 11, corotation is achieved with a prede-
termined delay relatively from the rotation of the tilt drum
51 relative to rotation of the winding shaft 52 via the ob-
stacle detecting and stopping device 53 (similar to Fig.
9 above).
[0136] In the delay unit 5a in the fourth embodiment
as well, the case members 55a and 55b have nails 558
to hold a projection 50b provided in the support case 50
of the cord support unit 5b respectively formed on side
walls on the drive transmission output side. This allows
stable assembly of the delay unit 5a in the fourth embod-
iment to the cord support unit 5b on the drive shaft 11 in
a simple and detachable manner.
[0137] The delay units 5a in the third and fourth em-
bodiments may be applied, similar to those in the first
and second embodiments, to a cord support unit 5b con-
figured to wind a string-like lift cord 10 by helical shaft
52C for helical winding to configure a cord support device
5 (refer to Figs. 10A and 10B above). In particular, similar
to Fig. 11 above, the case members 55a and 55b of the
delay unit 5a in the fourth embodiment have the nails 558
to hold the disk-shaped support auxiliary member 70 pro-
vided in the helical shaft 52C (winding shaft 52) of the
cord support unit 5b. This allows stable assembly of the
delay unit 5a in the fourth embodiment to the helical cord
support unit 5b on the drive shaft 11 in a simple and
detachable manner.
[0138] Moreover, as illustrated in Fig. 13, in the fourth
embodiment as well, the case members 55a and 55b
have the upper corner portions 550a formed with a rec-
tangular recess. Accordingly, when the delay unit 5a is
mounted in the head box 1, the respective upper corner
portions 550a of the delay unit 5a supported by the lower
corner portions 550b are engaged with the upper end of
the head box 1 (similar to Figs. 6A, 6B, and 6C above)
to suppress a wobble in the fore and aft direction and the
up and down direction. Since the nails 558 are formed in
the case members 55a and 55b of the delay unit 5a, the
holding to the projection 50b of the support case 50 in
the cord support unit 5b also inhibits a wobble in the left
and right directions.
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Configuration for Assembly in Head Box related to Delay 
Unit

[0139] Fig. 15 is a top view illustrating a configuration
for assembly inside a head box 1 related to a delay unit
5a in one embodiment of the present invention. In par-
ticular, Fig. 15 illustrates a configuration for assembly
inside the head box 1 using the delay unit 5a illustrated
in Fig. 13 as an example representative of the delay units
5a in the first to fourth embodiments described above
while it should be noted that same applies in any of the
first to fourth embodiments above.
[0140] The head box 1 has an upper surface opened
with a length L1 in a fore and aft direction and an inside
having a storage space roughly with a length L2 (> L1)
in the fore and aft direction. A cord support unit 5b in-
cluding a tilt drum 51, a winding shaft 52, and an obstacle
detecting and stopping device 53 is stored in a support
case 50 to be mounted in the head box 1, controlled by
the storage space with the length L2 not to shift in the
fore and aft direction and in an up and down direction.
The cord support unit 5b stored in the support case 50
is thus mounted in the head box 1 by enlarging the upper
surface of the head box 1 or being inserted from open-
ings, not shown, at both ends of the head box 1 in left
and right directions.
[0141] Meanwhile, taken from above as illustrated in
Fig. 15, the delay unit 5a has a length d between sides
on a drive transmission input side of case members 55a
and 55b and a side on a drive transmission output side
of a stem 561 shorter than the length L1 of the opening
in the upper surface of the head box 1. The delay unit 5a
is thus readily mounted in a desired position of the stor-
age space in the head box 1. That is, mounting of the
delay unit 5a in the head box 1 does not require enlarge-
ment of the upper surface of the head box 1 or insertion
from the openings, not shown, at both ends of the head
box 1 in the left and right directions.
[0142] In addition, taken from above as illustrated in
Fig. 15, the delay unit 5a has an outer shape fitting within
a circular arc S with a diameter D (≤ L2) from the center
of gravity OP. The delay unit 5a mounted in the head box
1 may thus face the cord support unit 5b stored in the
support case 50 subjected to coupling by, for example,
rotation about the center of gravity OP.
[0143] More specifically, for assembly of the delay unit
5a inside the head box 1, as illustrated in Fig. 16A, the
delay unit 5a is firstly mounted in the storage space of
the head box 1 near the cord support unit 5b stored in
the support case 50 subjected to coupling. As illustrated
in Fig. 16B, the delay unit 5a is then rotated in the storage
space of the head box 1 to face the cord support unit 5b
stored in the support case 50 subjected to coupling.
[0144] As illustrated in the top view of Fig. 17A, then,
a plurality of such delay units 5a and a plurality of such
cord support units 5b are arranged in the head box 1 in
accordance with specifications of the intended Venetian
blind. As illustrated in Fig. 17A, the plurality of cord sup-

port units 5b are arranged in respective orientations in
accordance with a position of hanging down the lift cord
10, and the delay units 5a are also arranged in orienta-
tions according to the orientations of the respective cord
support units 5b subjected to coupling. As illustrated in
Fig. 17A, in accordance with the specifications of the
Venetian blind, a ladder cord support member 6 may be
arranged in an appropriate position.
[0145] As illustrated in the top view of Fig. 17B, a drive
shaft 11 is then inserted arbitrarily from the openings, not
shown, at both ends of the head box 1 in the left and right
directions into the delay units 5a, the cord support units
5b, and the ladder cord support member 6 arranged in
the head box 1. Functional members, such as an oper-
ation unit 2, are then arranged and both ends of the head
box 1 in the left and right directions are closed with side
caps 1c.
[0146] In this situation, in an assembly procedure ac-
cording to the related art, to describe with the reference
signs according to the present invention, the drive shaft
11 has to be inserted into the plurality of cord support
units 5b while positioning of the lift cord 10 is simultane-
ously performed in all the winding shafts 52 (initially
wounded amount and attachment position of each wind-
ing shaft 52). In contrast, the delay units 5a described
above in the first to fourth embodiments according to the
present invention are separated to allow free combination
to the plurality of cord support units 5b, and thus the drive
shaft 11 may be arbitrarily inserted, allowing reduction in
costs (operations and expenses) for the assembly.
[0147] In other words, in the assembly procedure ac-
cording to the present invention, after insertion of the
drive shaft 11, the attachment position (initially wounded
amount and attachment position of each winding shaft
52) of the lift cord 10 may be positioned in all the winding
shafts 52.
[0148] More specifically, after arbitrary insertion of the
drive shaft 11, as illustrated in the top view of Fig. 17C,
the drive shaft 11 is arbitrarily rotated several times (ap-
proximately, twice) using an operation cord 3 to initialize
each delay unit 5a for mounting of the delay units 5a. In
other words, the drive shaft 11 is arbitrarily rotated sev-
eral times (approximately, twice) using the operation cord
3 for initialization to align the positions of each projection
and each projecting piece (e.g., in the example illustrated
in Fig. 12, the projecting piece 603 of the input shaft mem-
ber 60, the projections 592a and 594 of the rotation relay
plate 59, and the projection 564 of the output shaft mem-
ber 56) inside each delay unit 5a.
[0149] As illustrated in the top view of Fig. 17D, attach-
ment positions (S in Fig. 17D) of the lift cord 10 on the
winding shafts 52 idlable to the drive shaft 11 are then
aligned in the respective cord support units 5b, followed
by coupling of the respective delay units 5a faced with
the respective cord support units 5b subjected to coupling
by sliding operation in the left and right directions. The
respective delay units 5a in the first to fourth embodi-
ments described above have upper corner portions 550a
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formed with a rectangular recess in the case members
55a and 55b having lower corner portions 550b, and thus
the upper corner portions 550a are engaged with the up-
per end of the head box 1 to allow sliding while suppress-
ing a wobble in the fore and aft direction and the up and
down direction. It is thus possible to readily align the po-
sitions of the winding shafts 52 in the respective cord
support units 5b by initializing the respective delay units
5a and to achieve raising and lowering behavior of the
slats 4 balanced in the left and right directions.
[0150] Each delay units 5a has the case members 55a
and 55b provided with nails 558, which hold a projection
50b of the support case 50 in each cord support unit 5b
to inhibit a wobble in the left and right directions. In par-
ticular, the nails 558 of the delay unit 5a are formed in a
position allowing visual recognition of the holding state
from the opening in the upper surface of the head box 1
(a position within the range of the length L1 illustrated in
Fig. 16B) with respect to the projection 50b of the cord
support unit 5b subjected to coupling, leading to easy
coupling. In the related art, although assembly had to be
conducted by confirming the coupling state of the drive
shaft 11 with the winding shaft 52, the coupling state is
not visually recognizable and thus the assembly costs
(operations and expenses) are large. In the first to fourth
embodiments, the delay unit 5a is capable of reduction
in assembly costs (operations and expenses) from this
perspective.
[0151] The respective delay units 5a in the first to fourth
embodiments are, as illustrated in Fig. 18A, described
as examples where the nails 558 described above holds
the projection 50b of the support case 50 by fitting to
couple the stem 561 (in the illustrated example, an oc-
tagonal shaft) of the output shaft member 56 in the delay
unit 5a with the shaft hole 531a (in the illustrated example,
an octagonal shaft hole) of the camshaft 531 in the ob-
stacle detecting and stopping device 53. As another ex-
ample, such shaft coupling may be achieved by a con-
figuration of direct holding (fitting) between the stem 561
and the camshaft 531.
[0152] For example, as illustrated in Fig. 18B, direct
holding (fitting) between the stem 561 and the camshaft
531 also allows a configuration of achieving the shaft
coupling. With reference to Fig. 18B, in the delay unit 5a,
instead of providing the nails 558, the stem 561 of the
output shaft member 56 is provided in a cylindrical shape
and has an inner periphery 561a with convex portions
561b at two facing spots. The inner periphery 561a of
the stem 561 is also provided with elastically deformable
engagement pieces 561d not to interfere with insertion
of the drive shaft 11 at two spots orthogonal to the convex
portions 561b at the two facing spots. Each engagement
piece 561d is provided with a fitting projection 561c on
an outer surface relative to the axial center of the inner
periphery 561a. Meanwhile, a coupling section in the
camshaft 531 of the obstacle detecting and stopping de-
vice 53 is, instead of the shaft hole 531a illustrated in Fig.
18A, in a two-level outer peripheral shape having steps

of a section 5310 and a section 5319 on the outer pe-
riphery, the section 5319 provided with concave portions
531b at two facing spots. On a surface of the coupling
section in the camshaft 531, a fitting wall 531c is provided
that has a smaller diameter than that of an inner periph-
eral wall constituting a shaft hole 5313 of the camshaft
531 and allows insertion of the drive shaft 11.
[0153] The convex portions 561b at two facing spots
in the stem 561 are then capable of engaging with the
concave portions 531b at two facing spots in the section
5319 of the camshaft 531, and in the coupling state by
such engagement, the fitting projections 561c of the elas-
tically deformable engagement pieces 561d of the stem
561 fit and hold the fitting wall 531c of the camshaft 531
in a position where a tip end of the coupling in the stem
561 approximately abuts on the section 5310 in the cam-
shaft 531, thereby configuring the stem 561 of the delay
unit 5a as a locking mechanism to lock the camshaft 531.
In the coupling state by the engagement, the support
case 50 rotatably supports the cylindrical tubular stem
561 of the output shaft member 56. Note that Fig. 18B
merely illustrates an example and various modifications
are assumed such as exchanging the shapes of the con-
vex portions 561b and the concave portions 531b with
each other.
[0154] As exemplified in Fig. 18B, the configuration of
the stem 561 and the camshaft 531 for coupling with each
other allows relatively nonrotatable coupling of rotation
of the stem 561 and the camshaft 531 without providing
the nails 558 and the projection 50b as illustrated in Fig.
18A and also holding of the delay unit 5a by the cord
support unit 5b not to shift in the left and right directions.

Fifth Embodiment

[0155] A description is then given to a cord support
device 5 having a delay unit 5a in the fifth embodiment.
Fig. 19 is an exploded perspective view illustrating a
schematic configuration of the delay unit 5a in the fifth
embodiment of the present invention. Figs. 20 and 21
are perspective views respectively illustrating an assem-
bly method and a schematic configuration of a cord sup-
port device 5 of a modification having the delay unit 5a
in the fifth embodiment of the present invention. The de-
lay unit 5a and the cord support device 5 in the fifth em-
bodiment in Figs. 19 to 21 are illustrated as a modification
from the first embodiment described above. Similar mod-
ifications may be configured from the second to fourth
embodiments as well. Identical reference signs are given
to components having the same function in the respective
embodiments described above.
[0156] The first to fourth embodiments have described
the examples of aligning the delay unit 5a from outside
a support case 50 of the cord support device 5 while the
fifth embodiment is an example of a configuration in which
the delay unit 5a is supported inside the support case 50
of the cord support device 5 and the winding shaft 52
rotates on the drive shaft 11 with a predetermined delay
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along with rotation of the tilt drum 51.
[0157] As illustrated in Fig. 19, similar to the first em-
bodiment described above (refer to Fig. 3), the delay unit
5a in the fifth embodiment is configured with the output
shaft member 56, the brake spring 57, the spring case
58, the rotation relay plate 59, and an input shaft member
60, while a case member 55 to store them and the input
shaft member 60 have partially different shapes com-
pared with those in the first embodiment.
[0158] With reference to Fig. 19, the delay unit 5a in
the fifth embodiment is configured, compared with the
first embodiment, in a shape suitable for supporting the
case member 55 inside the support case 50 of the cord
support device 5 and the shape of the input shaft member
60 is changed in association with the above changes,
and has the output shaft member 56, the brake spring
57, and the spring case 58 in common with various cord
support devices 5.
[0159] The input shaft member 60 of the delay unit 5a
in the fifth embodiment has a roughly similar shape to
that in the first embodiment while it is different in a shape
from a drive transmission input side of a flange 604 of
the input shaft member 60 to a tubular stem 606 having
an approximately quadrangular shaft hole 602 directly
coupled with the drive shaft 11.
[0160] The stem 606 of the input shaft member 60 is,
as illustrated in Figs. 20 and 21, rotatably supported by
a bearing 50c in the support case 50 of the cord support
device 5 when the delay unit 5a is supported inside the
support case 50 of the cord support device 5.
[0161] The output shaft member 56, the brake spring
57, the spring case 58, and the rotation relay plate 59
have the same shapes as those in the first embodiment
to apply a total delay of a delay between the input shaft
member 60 and the rotation relay plate 59 and a delay
between the rotation relay plate 59 and the output shaft
member 56 until the rotation of the input shaft member
60 is transmitted to the output shaft member 56.
[0162] The case member 55 of the delay unit 5a in the
fifth embodiment is configured in a shape suitable for
being supported inside the support case 50 of the cord
support device 5 and has, in the present example, a cy-
lindrical body with a storage portion 556 to store the out-
put shaft member 56, the brake spring 57, the spring case
58, the rotation relay plate 59, and the input shaft member
60 provided with legs 550c having an approximately E-
shaped cross section to form lower corner portions 550b
and extending downward.
[0163] The storage portion 556 of the case member 55
has a circumference rotatably supporting a periphery of
the flange 604 of the input shaft member 60 and the stor-
age portion 556 is provided with convex portions 557 in
the circumference locking a pair of concave portions 582
provided in part of the spring case 58 to nonrotatably fix
the spring case 58. The stem 568 and the flange 567 of
the output shaft member 56 are relatively rotatably sup-
ported respectively by a circular opening 559c in an open
side face 559a (drive transmission output side) and the

open side face 559a of the case member 55. The stem
561 of the output shaft member 56 thus protrudes from
the circular opening 559c of the case member 55 and
allows integrally rotatable engagement with the camshaft
531 of the obstacle detecting and stopping device 53.
[0164] The delay unit 5a in the fifth embodiment thus
configured is, as illustrated in Fig. 20, firstly inserted into
the cord support unit 5b including the tilt drum 51, the
winding shaft 52, and the obstacle detecting and stopping
device 53 to engage the stem 561 of the output shaft
member 56 in the delay unit 5a with the camshaft 531 of
the obstacle detecting and stopping device 53 for inte-
gration. The delay unit 5a, the obstacle detecting and
stopping device 53, the winding shaft 52, and the tilt drum
51 are then are placed in respective storage sections
50d, 50e, 50f, and 50g of the support case 50 to configure
the cord support device 5. As illustrated in Fig. 21, the
drive shaft 11 is then inserted into the cord support device
5.
[0165] As illustrated in Fig. 21, the delay unit 5a in the
fifth embodiment is thus coupled with the winding shaft
52 via the obstacle detecting and stopping device 53 in
such a manner that the winding shaft 52 rotates with a
predetermined delay along with rotation of the tilt drum
51 on the drive shaft 11 to be stored in the support case
50 of the cord support device 5.
[0166] In the case member 55 of the delay unit 5a in
the fifth embodiment, the lower corner portions 550b of
the legs 550c are stably supported inside the support
case 50 of the cord support device 5 not to positionally
shift in the left and right directions and in the fore and aft
direction. The drive shaft 11 is then inserted into the cord
support device 5 supported inside the head box 1, so that
the delay unit 5a is not shifted in the up and down direction
(and the left and right directions), either.
[0167] As just described, even in a configuration where
the delay unit 5a and the cord support device 5 in the
first embodiment are modified as in the fifth embodiment
to support the delay unit 5a inside the support case 50
of the cord support device 5, it is possible to operate
rotation of the tilt drum 51 and the winding shaft 52 with
the one drive shaft 11 and also solve the problem of rais-
ing and lowering of the bottom rail 8, when tilting opera-
tion is desired not to cause raising and lowering of the
slats 4, due to the tilting operation. In particular, it is pos-
sible to solve the problem of raising the stacked slats
before tilted during tilting operation when the bottom rail
8 is not in a lower limit position.
[0168] Accordingly, the delay unit 5a according to the
present invention is a device for the cord support device
5 allowing operation of raising, lowering, and tilting of the
slats 4 with the one drive shaft 11, and the winding shaft
52 is aligned on the drive shaft 11 to rotate with a prede-
termined delay along with rotation of the tilt drum 51 out-
side or inside the support case 50 rotatably supporting
the tilt drum 51 and the winding shaft 52, respectively,
with the one drive shaft 11 as an axis of rotation.
[0169] In particular, the cord support device 5 of the
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present invention has an output stem (the stem 561 of
the output shaft member 56). The output stem is config-
ured to rotate with a predetermined delay along with ro-
tation of the drive shaft, and the delay unit 5a is arranged
to directly or indirectly couple the output stem with a bear-
ing of the winding shaft 52.
[0170] The Venetian blind according to the present in-
vention then allows operation of raising and lowering the
slats 4 by winding or unwinding the lift cord 10 by the
plurality of winding shafts 52 configuring a cord winding
device based on rotation of the one drive shaft 11. The
Venetian blind is configured to allow adjustment of the
angle of the slats 4 supported by the ladder cords 9 by
hanging the ladder cords 9 from the plurality of tilt drums
51 (or the tilt drum 51a of the ladder cord support member
6) to be rotated based on rotation of the drive shaft 11
and configured to, when the slats 4 are flipped after the
operation of raising and lowering the slats 4, transmit the
rotation of the drive shaft 11 to the tilt drums 51 (or 51a)
and prevent rotation of the winding shaft 52 during ad-
justment of the angle of the slats 4 and thus cause the
drive shaft 11 and the winding shafts 52 to rotate along
with rotation of the drive shaft 11 after predetermined
relative rotation. In addition, the Venetian blind is provid-
ed with a brake mechanism (the case members 55a and
55b, the brake spring 57, and the spring case 58 in the
delay unit 5a) nonrotatably supported relative to the head
box 1 storing the cord winding device and the tilt drums
51 (or 51a), separately from the cord winding device, and
thus configured to prevent rotation of the winding shaft
52 during adjustment of the angle of the slats 4.
[0171] Such a configuration allows rotation of the tilt
drum 51 and the winding shaft 52 with the one drive shaft
11 and also solves the problem of raising and lowering
of the bottom rail 8, when tilting operation is desired not
to cause raising and lowering of the slats 4, due to the
tilting operation. In particular, it solves the problem of
raising the stacked slats before tilted during tilting oper-
ation when the bottom rail 8 is not in a lower limit position,
leading to improvement in assemblability and excellent
practicality contributing to miniaturization, versatility re-
duction of operations and expenses for parts control, and
inexpensiveness.
[0172] The present invention has been described
above using the examples of the specific embodiments
while the present invention is not limited to the examples
of the embodiments described above and may be vari-
ously modified without departing from the technical spirit
thereof. For example, although the examples of the em-
bodiments described above have mainly explained the
example of working via the obstacle detecting and stop-
ping device 53, the present invention is not limited to
them and may be configured to directly or indirectly en-
gage with the winding shaft 52 to exhibit the action and
effects according to the present invention.
[0173] In addition, although the examples of the em-
bodiments described above have mainly explained the
examples of using different delay units 5a for the type of

cord support unit 5b, the present invention may be con-
figured to obtain a similar delay to that in the case apply-
ing the delay unit 5a in the second embodiment by pre-
paring a rotation relay plate 59 not to produce a delay,
instead of applying the delay unit 5a in the second em-
bodiment to the cord support unit 5b illustrated in Figs.
7A and 7B for example, to be applied to the delay unit
5a in the first embodiment. In this case, it is possible to
use the case members 55a and 55b in common.

(A horizontal type bride equipped with a cord supporting 
device for suspending a ladder cord having an annular 
upper end portion)

[0174] Next, with reference to FIG. 22, a horizontal
blind having code supporting devices 5 L, 5 M, 5 R ac-
cording to the present invention will be described.
[0175] First, in the horizontal blind shown in FIG. 22,
the cord supporting devices 5 L, 5 M, 5 R according to
the present invention are disposed on the left end side,
the center side and the right end side of the head box 1,
respectively, in the head box 1.
[0176] Each of the cord supporting devices 5L, 5M, 5R
suspends and supports a number of stages of slats 4 via
a pair of cord-like ladder cords 9 hanging indoors and
outdoors, respectively, and the respective ladder cords
9 And the bottom rail 8 is suspended and supported at
the lower end. The head box 1 is fixed to the attachment
surface on the ceiling side via the bracket 7.
[0177] A cord-like lift cord 10 hangs from each of the
cord supporting devices 5L, 5M, 5R at a substantially
central portion in the front-rear direction on the lower sur-
face of the head box 1, and the lower end of the lift cord
10 extends downward in the front-rear direction of each
slat 4 And is attached to the bottom rail 8 via an insertion
hole (not shown) provided at the center portion. With re-
spect to the hanging position of the lift cord 10, it may be
arranged along the end portion in the front-rear direction
of each slat 4.
[0178] That is, each of the cord supporting devices 5L,
5M, 5R in this example includes a tilt drum 51 for sus-
pending a pair of ladder cords 9 depending from the in-
door side and the outdoor side, and a tilt drum 51 for
winding up or rewinding the lift cord 10 And a long tubular
take-up shaft 52 having a slope to be inclined so as to
be juxtaposed on the rectangular rod-shaped drive shaft
11 and supported by the support case 50. In addition, an
obstacle detection stopping device 53 is provided on the
distal end side of the winding shaft 52.
[0179] In particular, in each of the cord supporting de-
vices 5L, 5M, 5R of the present embodiment, the upper
end portions of a pair of ladder cords 9 depending on the
indoor side and the outdoor side are made into an annular
shape and hung on the tilt drum 51 so as to suspend the
ladder cord 9 And rotates the slat 4 supported by the weft
of the ladder code 9 by the rotation of the tilt drum 51. In
the uppermost slat 4, a slat presser 12 for holding the
slat 4 supported by the weft of the ladder cord 9 is pro-
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vided. The slat presser 12 guides the drooping of a pair
of ladder cords 9 hanging down to the indoor side and
the outdoor side and guides the weft of the ladder cord
9 supporting the uppermost slat 4 together with the slat
4 to the slat 4 It is engaged from below. Incidentally, a
notch or insertion hole (not shown) is provided in the slat
presser 12 so as not to hinder the movement of the lift
cord 10.
[0180] For this reason, although details will be de-
scribed later, the upper ends of a pair of ladder cords 9
hanging down to the interior side and the outdoor side,
respectively, are connected to form an annular upper end
portion, and the tilt drum 51 has a predetermined frictional
force And has a V-shaped groove for hooking the annular
upper end portion.
[0181] In each of the cord supporting devices 5L, 5M,
and 5R shown in FIG. 22, the delay unit 5a shown in FIG.
2 and the like is not provided, and the tilt drum 51 and
the winding shaft 52 rotate relative to the driving shaft 11
Are connected in an incapable manner.
[0182] However, each of the cord supporting devices
5L, 5M, 5R is constructed in the same manner as the
above-described cord supporting device 5 shown in FIG.
2, and the tilt drum 51 is connected to the driving shaft
11 so as not to rotate relative to the driving shaft 11, 52
may be disconnected (disengaged) from the drive shaft
11 and a delay unit 5 a may be provided for actuating the
take-up shaft 52 to interlockingly rotate with a predeter-
mined delay amount with respect to the rotation of the tilt
drum 51 .
[0183] In this example, three cord supporting devices
are provided on the horizontal blind as the cord support-
ing devices 5L, 5M, 5R, but it is also possible to adopt a
configuration in which two cord supporting devices are
provided, or four or more cord supporting devices A sup-
port device can be provided. The cord supporting appa-
ratus according to the present invention described below
is provided with a V-shaped groove for simply hanging a
pair of ladder cords 9 depending respectively on the in-
door side and the outdoor side like the ladder code sup-
porting member 6 shown in FIG. 1 It can also be config-
ured as an apparatus for supporting the tilt drum 51a.
[0184] On the right end side in the head box 1, an op-
eration unit 2 is provided. The operation unit 2 has a
pulley (not shown) capable of engaging an endless cord-
like operation cord 3 (or an endless ball chain) as long
as it is a manually-operated manipulation unit, and is pro-
vided outside the head box 1 The operation cord 3 is led
out so that the drive shaft 11 can be rotated.
[0185] Alternatively, when the operation unit 2 is of the
electric type, it can be an electric motor that allows the
drive shaft 11 to be rotated based on an operation signal
from the outside. Therefore, the form of the operation
unit 2 can be of any form as long as it can be transmitted
to the rotation of the drive shaft 11 in accordance with
the operation by the operator.
[0186] Therefore, the horizontal blind shown in FIG. 22
rotates the drive shaft 11 by operating the operation cord

3, and rotates the tilt drum 51 in each of the cord sup-
porting devices 5 L, 5 M, 5 R as the driving shaft 11
rotates , The tilt operation for adjusting the angle of the
slat 4 is possible. When the drive shaft 11 is rotated more
than the rotation required for the tilt operation, the slat 4
can be raised or lowered while raising or lowering the
slat 4 while maintaining the rotated state of the slat 4.
[0187] More specifically, from the viewpoint of code
distribution of the ladder code 9, with respect to the struc-
ture and operation of the code supporting device 5 M as
representative of each of the code supporting devices 5
L, 5 M, 5 R, the conventional technique and the related
Techniques (Examples 1 to 4) will be explained in order.

(Code distribution of ladder code based on conventional 
technique)

[0188] 23 (a) shows a partial front view of the periphery
of the cord supporting device 5 M for hanging the ladder
cord 9 having one annular upper end portion according
to the conventional technique, and FIG. 23 (b) And a side
view of the periphery of the cord supporting device 5 M
(description of the lift cord 10 is omitted) relating to the
ladder cord 9 having the one annular upper end portion
thereof.
[0189] First, as shown in FIG. 23 (a), a cord supporting
device 5 M mounted in the head box 1 is provided with
a winding shaft 52 (shown in a non-sectional view) and
a tilt A drum 51 (shown in a sectional view) is provided
and each is supported by a support case 50. The winding
shaft 52 has an elongated cylindrical shape with an in-
clined surface for attaching and winding up or rewinding
the upper end of the lift cord 10, and the lower end of the
lift cord 10 is, for example, And is attached to the bottom
rail 8 via an insertion hole (not shown) provided at a sub-
stantially central portion in the front-rear direction of the
slat 4 (see FIG. 22).
[0190] The slats 4 of multiple stages are respectively
supported by one or two weft threads 9 a provided at
predetermined intervals between a pair of ladder cords
9 hanging down on the indoor side and the outdoor side.
In the uppermost slat 4, a slat presser 12 for holding the
slat 4 supported by the weft thread 9 a of the ladder cord
9 is provided.
[0191] Then, as shown in FIG. 23 (b), the upper ends
91F, 91R of the pair of ladder cords 9 hanging down to
the indoor side and the outdoor side, respectively, form
a single annular upper end portion based on the conven-
tional technique (For example, a caulking metal member)
13. In the example shown in FIG. 23 (b), the locking mem-
ber 13 is disposed above the slat 4 within a range that
does not interfere with the rotation of the slat 4.
[0192] As shown in FIG. 23 (a), the tilt drum 51 has a
V-shaped groove 51 V whose width becomes narrower
toward the center axis of the tilt drum 51, and the groove
bottom 51 b of the V-shaped groove 51 V is a ladder code
9 having a narrower width than the cross section diam-
eter. Incidentally, the usual ladder cord 9 has a substan-
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tially square cross-sectional shape having a long side
and a short side instead of a perfect round cross section,
but the groove bottom 51 b has a narrower width than its
short side.
[0193] That is, in the tilt drum 51, the annular upper
end portion of the ladder cord 9 is hung with a predeter-
mined frictional force by the V-shaped groove 51V.
[0194] As described above, the cord supporting device
5 </ b> M including the tilt drum 51 configured to hook
the one annular upper end portion of the ladder cord 9
with a predetermined frictional force by the V-shaped
groove 51 </ b> V is provided on the drive shaft 11 By
the rotation of the tilt drum 51 accompanying the rotation,
it is possible to rotate the multiple slats 4 supported by
the weft thread 9 a of the ladder code 9.
[0195] In particular, the tilt drum 51 constructed so that
the ladder cord 9 is suspended by the V-shaped groove
51 V is different from the tilt drum 51 configured to sus-
pend the ladder cord 9 by the suspending member 511
as shown in FIG. 7 , It is advantageous in that the load
associated with the rotational operation of the drive shaft
11 by the operation cord 3 can be greatly reduced.
[0196] That is, as shown in FIG. 7, in the configuration
in which the ladder cord 9 is suspended by the suspend-
ing member 511, the hanging member 511 is constituted
by a torsion coil spring, and both ends of the torsion coil
spring are bent to form a loop A ladder cord attachment
portion 511a and an engagement end portion 511b are
formed. The upper ends of the pair of front and rear ladder
cords 9 are attached to the ladder cord attachment por-
tion 511 a and suspended and supported. The suspend-
ing member 511 is attached by tightening the tilt drum
51 and rotates together with the tilt drum 51 until the
engaging end portion 511 b abuts against the wall portion
formed on the support case 50, When the end portion
511 b comes into contact with the wall portion formed on
the support case 50, the tightening force thereof weakens
and idles with respect to the tilt drum 51. As a result, the
slats 4 can be angle-adjusted in the same phase via the
ladder cord 9 based on the rotation of the tilt drum 51.
However, since a load corresponding to a force for weak-
ening the tightening force of the suspending member 511
is applied to the operating cord 3 at this time, from the
viewpoint of reducing the operating force, it is preferable
to use a V-shaped groove 51 V as shown in FIG. 2 It is
advantageous to form the tilt drum 51 configured to sus-
pend the ladder cord 9.
[0197] However, as a form of the horizontal blind, the
slat 4 has various lengths and widths, and the number
of slats 4 is also various, so the load on the ladder code
9 is also various. For this reason, as one form of the
horizontal blind, the friction resistance against the ladder
cord 9 caused by the V-shaped groove 51 V is insufficient
and the operating force in the operation cord 3 is reduced,
but as the ladder Code 9 will be transported, which may
degrade operability. In order to improve this, it is possible
to change the shape of the V-shaped groove 51 V for
each form of the horizontal blind, but it is desirable to

have a technique that makes it possible to change or
adjust the frictional resistance more easily.
[0198] Further, according to the technique of separate-
ly providing a friction member to the ladder cord 9, since
the friction member changes its contact / non-contact
state by the rotation of the tilt drum 51, due to the rocking
of the ladder cord 9 or the like, the friction member and
the tilt drum 51 So that poor rotation of the slat 4 may
occur.
[0199] Therefore, in the cord supporting device 5M ac-
cording to the present invention, at the outer peripheral
surface (V-shaped groove 51V in this example) formed
in the tilt drum 51, a plurality of annular upper ends of
the ladder cord 9 And the ladder cord 9 follows the rotation
of the tilt drum 51 to rotate the slat 4. The code support
device 5M of the first to fourth embodiments will be de-
scribed below.

(Code Supporting Device of First Embodiment)

[0200] FIG. 24 (a) shows a partial side view of the pe-
riphery of the cord supporting device 5 M according to
the first embodiment of the present invention, and FIG.
24 (b) is a schematic diagram showing its code distribu-
tion. 24 (a) is illustrated in a manner comparable to FIG.
23 (b), and illustration of the winding shaft 52 and the lift
cord 10 is omitted. It is also possible to provide a device
including only the tilt drum 51 without providing the wind-
ing shaft 52.
[0201] As shown in FIGS. 24 (a) and 24 (b), a tilt drum
51 is provided in a cord supporting device 5 M mounted
in the head box 1 so as not to rotate relative to the driving
shaft 11. The tilt drum 51 And is supported by the support
case 50.
[0202] The slats 4 of multiple stages are respectively
supported by one or two weft threads 9 a provided at
predetermined intervals between a pair of ladder cords
9 hanging down on the indoor side and the outdoor side.
In the uppermost slat 4, a slat presser 12 for holding the
slat 4 supported by the weft thread 9 a of the ladder cord
9 is provided.
[0203] Like the one shown in FIG. 23 (a), the tilt drum
51 shown in FIGS. 24 (a) and 24 (b) has a V-shaped
groove 51 V whose width decreases toward the center
axis of the tilt drum 51 , The groove bottom 51 b of the
V-shaped groove 51 V has a narrower width than the
cross-sectional diameter of the ladder cord 9. Incidental-
ly, the usual ladder cord 9 has a substantially square
cross-sectional shape having a long side and a short side
instead of a perfect round cross section, but the groove
bottom 51 b has a narrower width than its short side.
[0204] Then, as shown in FIG. 24 (b), the upper end
91 </ b> F of the ladder cord 9 hanging down to the interior
side is hung on the V-shaped groove 51 </ b> V of the
tilt drum 51 from the interior side and then the engaging
member Member) 13a to be engaged with the ladder
cord 9 hanging out to the outdoor side. On the other hand,
the upper end 91 </ b> R of the ladder cord 9 depending
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on the outdoor side is hung on the V-shaped groove 51
</ b> V of the tilt drum 51 from the outdoor side, and then
the ladder hanging down toward the interior side by the
locking member (for example, caulked metal member) It
is locked to code 9. In the examples shown in FIGS. 24
(a) and 24 (b), the locking members 13 a and 13 b are
disposed so as to be positioned above the slats 4 within
a range not to hinder the rotation of the slats 4, but the
locking members 13 a , 13 b may be formed so as to be
positioned below the slat 4 within a range that does not
interfere with the rotation of the slat 4.
[0205] As a result, the ladder cords 9 having the two
annular upper end portions are hooked on the V-shaped
grooves 51V, the frictional resistance when the ladder
cord 9 follows the rotation of the tilt drum 51 and rotates
the slats 4 Can be increased.
[0206] Incidentally, when forming the two annular up-
per end portions, with respect to the arrangement of the
code of the ladder cord 9 from the room side and the
arrangement of the code of the ladder cord 9 from the
outdoor side, which one is the upper side (or the lower
side) But they are locked by the locking members 13a,
13b so that they will not be twisted in the range of rotation
of the slat 4. Since the usual ladder cord 9 has a sub-
stantially square cross-sectional shape having a long
side and a short side, when forming the two annular upper
end portions, the surface of the ladder cord 9 is aligned
so that there is no twist It may be locked by the stop
members 13a and 13b.

(Code Supporting Device of Embodiment 2)

[0207] FIG. 25 (a) shows a partial side view of the pe-
riphery of the cord supporting device 5 M according to
the second embodiment of the present invention, and
FIG. 25 (b) is a schematic diagram showing its code dis-
tribution. 25 (a) is shown to be comparable with FIG. 23
(b), and illustration of the winding shaft 52 and the lift
cord 10 is omitted. It is also possible to provide a device
including only the tilt drum 51 without providing the wind-
ing shaft 52.
[0208] As shown in FIGS. 25 (a) and 25 (b), a tilt drum
51 is provided in the code supporting device 5 M placed
in the head box 1 so as not to be able to rotate relative
to the drive shaft 11. The tilt drum 51 And is supported
by the support case 50.
[0209] The slats 4 of multiple stages are respectively
supported by one or two weft threads 9 a provided at
predetermined intervals between a pair of ladder cords
9 hanging down on the indoor side and the outdoor side.
In the uppermost slat 4, a slat presser 12 for holding the
slat 4 supported by the weft thread 9 a of the ladder cord
9 is provided.
[0210] Like the one shown in FIG. 23 (a), the tilt drum
51 shown in FIGS. 25 (a) and 25 (b) has a V-shaped
groove 51 V whose width decreases toward the center
axis of the tilt drum 51 , The groove bottom 51 b of the
V-shaped groove 51 V has a narrower width than the

cross-sectional diameter of the ladder cord 9. Incidental-
ly, the usual ladder cord 9 has a substantially square
cross-sectional shape having a long side and a short side
instead of a perfect round cross section, but the groove
bottom 51 b has a narrower width than its short side.
[0211] Then, as shown in FIG. 25 (b), the upper end
91 </ b> F of the ladder cord 9 hanging down to the interior
side is hung on the V-shaped groove 51 </ b> V of the
tilt drum 51 from the interior side, and then the engaging
member Member) 13 to the rudder cord 9 hanging down
to the outdoor side. On the other hand, the upper end 91
</ b> R of the rudder cord 9 depending from the outdoor
side is hung from the outdoor side to the V-shaped groove
51 </ b> V of the tilt drum 51 and then distributed along
the uppermost weft thread 9 a, For example, a caulked
metal member) 13 with the upper end 91 </ b> F. In the
examples shown in FIGS. 25 (a) and 25 (b), the locking
member 13 is arranged so as to be positioned above the
slat 4 within a range that does not interfere with the ro-
tation of the slat 4, but when the locking member 13 is a
slat 4 so as not to interfere with the rotation of the slat 4.
[0212] As a result, the ladder cords 9 having the two
annular upper end portions are hooked on the V-shaped
grooves 51V, the frictional resistance when the ladder
cord 9 follows the rotation of the tilt drum 51 and rotates
the slats 4 Can be increased.
[0213] In addition, in the second embodiment shown
in FIG. 25, since the locking member 13 is located on the
outdoor side as compared with the first embodiment
shown in FIG. 24, it is possible to increase the frictional
resistance without impairing the design property it can.
[0214] Also in this example, when forming the two an-
nular upper end portions, regarding the code distribution
of the ladder cord 9 from the room side and the code
distribution of the ladder cord 9 from the outdoor side,
either the upper side (or the lower side Side), but it is
locked by the locking member 13 so as not to twist in the
rotation range of the slat 4. Since the usual ladder cord
9 has a substantially square cross-sectional shape hav-
ing a long side and a short side, when forming the two
annular upper end portions, the surface of the ladder cord
9 is aligned so that there is no twist It may be locked by
the stop member 13.

(Code Supporting Device of Third Embodiment)

[0215] FIG. 26 (a) shows a partial side view of the pe-
riphery of the cord supporting device 5 M according to
the third embodiment of the present invention, and FIG.
26 (b) is a schematic diagram showing its code distribu-
tion. 26 (a) is shown in a manner comparable to FIG. 23
(b), and illustration of the winding shaft 52 and the lift
cord 10 is omitted. It is also possible to provide a device
including only the tilt drum 51 without providing the wind-
ing shaft 52.
[0216] As shown in FIGS. 26 (a) and 26 (b), a tilt drum
51 is provided in the code supporting device 5 M placed
in the head box 1 so as not to be relatively rotatable with
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respect to the drive shaft 11. The tilt drum 51 And is sup-
ported by the support case 50.
[0217] The slats 4 of multiple stages are respectively
supported by one or two weft threads 9 a provided at
predetermined intervals between a pair of ladder cords
9 hanging down on the indoor side and the outdoor side.
In the uppermost slat 4, a slat presser 12 for holding the
slat 4 supported by the weft thread 9 a of the ladder cord
9 is provided.
[0218] Like the one shown in FIG. 23 (a), the tilt drum
51 shown in FIGS. 26 (a) and 26 (b) has a V-shaped
groove 51 V whose width decreases toward the center
axis of the tilt drum 51 , The groove bottom 51 b of the
V-shaped groove 51 V has a narrower width than the
cross-sectional diameter of the ladder cord 9. Incidental-
ly, the usual ladder cord 9 has a substantially square
cross-sectional shape having a long side and a short side
instead of a perfect round cross section, but the groove
bottom 51 b has a narrower width than its short side.
[0219] Then, as shown in FIG. 26 (b), the upper end
91 </ b> F of the ladder cord 9 hanging down to the interior
side is hung on the V-shaped groove 51 </ b> V of the
tilt drum 51 from the interior side and then the engaging
member Member) 13a to be engaged with the ladder
cord 9 hanging out to the outdoor side. On the other hand,
the upper end 91 </ b> R of the rudder cord 9 depending
on the outdoor side is hung from the outdoor side to the
V-shaped groove 51 </ b> V of the tilt drum 51 and then
distributed along the uppermost weft thread 9 a, (For ex-
ample, a caulked metal member) 13 b, and is locked to
the ladder cord 9 depending on the outdoor side. In the
examples shown in FIGS. 26 (a) and 26 (b), the two lock-
ing members 13 a and 13 b are arranged so as to be
positioned above and below the slat 4 within a range that
does not interfere with the rotation of the slat 4 May be
formed so as to be located below (or above) the slat 4
within a range in which neither of the two locking mem-
bers 13 a, 13 b hinder the rotation of the slat 4.
[0220] As a result, the ladder cords 9 having the two
annular upper end portions are hooked on the V-shaped
grooves 51V, the frictional resistance when the ladder
cord 9 follows the rotation of the tilt drum 51 and rotates
the slats 4 Can be increased.
[0221] Further, in the third embodiment shown in FIG.
26, as compared with the first embodiment shown in FIG.
24, since the locking members 13 a, 13 b are both posi-
tioned on the outdoor side, as in the second embodiment
shown in FIG. 25, It is possible to increase the frictional
resistance without impairing the design property.
[0222] Further, in the second embodiment shown in
FIG. 25, since the three ladder cords 9 are locked by the
locking member 13, the burden of workability can be in-
creased, but in the third embodiment shown in FIG. 26 ,
The number of cords to be latched by the individual latch-
ing members 13a and 13b can be set to two, so that the
burden of workability can be reduced.
[0223] Also in this example, when forming the two an-
nular upper end portions, regarding the code distribution

of the ladder cord 9 from the room side and the code
distribution of the ladder cord 9 from the outdoor side,
either the upper side (or the lower side Side), but they
are locked by two locking members 13a, 13b so that they
will not be twisted in the range of rotation of the slat 4.
Since the usual ladder cord 9 has a substantially square
sectional shape having a long side and a short side, when
forming the two annular upper end portions, the surface
of the ladder cord 9 is matched so that there is no twist
and 2 By means of the locking members 13a and 13b at
the places.

(Code Supporting Apparatus of Embodiment 4)

[0224] FIG. 27 (a) shows a partial side view of the pe-
riphery of the cord supporting device 5 M according to
the fourth embodiment of the present invention, and FIG.
27 (b) is a schematic diagram showing its code distribu-
tion. 27 (a) is shown to be comparable with FIG. 23 (b),
and illustration of the winding shaft 52 and the lift cord
10 is omitted. It is also possible to provide a device in-
cluding only the tilt drum 51 without providing the winding
shaft 52.
[0225] As shown in FIGS. 27 (a) and 27 (b), a tilt drum
51 is provided in the code supporting device 5 M placed
in the head box 1 so as not to rotate relative to the drive
shaft 11. The tilt drum 51 And is supported by the support
case 50.
[0226] The slats 4 of multiple stages are respectively
supported by one or two weft threads 9 a provided at
predetermined intervals between a pair of ladder cords
9 hanging down on the indoor side and the outdoor side.
In the uppermost slat 4, a slat presser 12 for holding the
slat 4 supported by the weft thread 9 a of the ladder cord
9 is provided.
[0227] Like the one shown in FIG. 23 (a), the tilt drum
51 shown in FIGS. 27 (a) and 27 (b) has a V-shaped
groove 51 V whose width decreases toward the center
axis of the tilt drum 51 , The groove bottom 51 b of the
V-shaped groove 51 V has a narrower width than the
cross-sectional diameter of the ladder cord 9. Incidental-
ly, the usual ladder cord 9 has a substantially square
cross-sectional shape having a long side and a short side
instead of a perfect round cross section, but the groove
bottom 51 b has a narrower width than its short side.
[0228] Then, as shown in FIG. 27 (b), the upper end
91 </ b> F of the ladder cord 9 hanging down to the interior
side is wrapped for the first time in the V-shaped groove
51 </ b> V of the tilt drum 51 from the interior side, Of
the weft yarn 9a and again engaged in the V-shaped
groove 51V for a second time. Thereafter, it is engaged
with the ladder cord 9 hanging down to the outdoor side
by the locking member (for example, caulked metal mem-
ber) 13b . On the other hand, the upper end 91 </ b> R
of the rudder cord 9 depending on the outdoor side is
provided with a further engaging member for the cord
portion when the ladder cord 9 hanging down to the in-
terior side of the V-shaped groove 51 </ b> V is worn for
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the first time (For example, caulked metal member) 13a.
[0229] As a result, the ladder cords 9 having the two
annular upper end portions are hooked on the V-shaped
grooves 51V, the frictional resistance when the ladder
cord 9 follows the rotation of the tilt drum 51 and rotates
the slats 4 Can be increased.
[0230] In addition, in the fourth embodiment shown in
FIG. 27, since the locking members 13 a, 13 b are both
positioned on the outdoor side, compared with the first
embodiment shown in FIG. 24, the second embodiment
shown in FIGS. 25 and 26, 3, the frictional resistance can
be increased without impairing the design.
[0231] In the second embodiment shown in FIG. 25
described above, since the three ladder cords 9 are
locked by the locking member 13, the burden of worka-
bility can be increased. However, in the fourth embodi-
ment shown in FIG. 27 , The number of cords to be
latched by the individual latching members 13a and 13b
can be set to two, so that the burden of workability can
be reduced.
[0232] Also in this example, when forming the two an-
nular upper end portions, the code distribution of the lad-
der cord 9 from the inside of the room may be made upper
(or lower), but the rotation range of the slat 4 So that it
will not be twisted by two locking members 13a, 13b.
[0233] Although the present invention has been de-
scribed with reference to the specific embodiments with
reference to FIGS. 24 to 27, the present invention is not
limited to the above-described embodiments, and vari-
ous modifications can be made without departing from
the technical concept thereof . For example, in the above-
described embodiment, an example in which the code
distribution shown in FIG. 24 to FIG. 27 is mainly applied
to the code support device 5 M located at the center in
the left-right direction in the horizontal blind shown in FIG.
22 has been mainly described , The code distribution
shown in FIG. 26 can be applied to all of the code sup-
porting devices 5L, 5R, 5M.
[0234] However, the code distribution shown in FIGS.
24 to 27 may be applied only to the code supporting de-
vice 5 M, and the code distribution shown in FIG. 23B
may be applied to the other code supporting devices 5 L
and 5 R. Alternatively, the code distribution shown in
FIGS. 24 to 27 may be applied only to the code supporting
devices 5L and 5R, and the code distribution shown in
FIG. 23 (b) may be applied to the code supporting device
5M. That is, the code distribution shown in FIG. 24 to
FIG. 27 is applied in a manner that balances well in the
left-right direction, including a case where more code
support devices are provided. This makes it possible to
change or adjust the frictional resistance associated with
the various types of horizontal blinds.
[0235] Furthermore, by appropriately combining the
cord supporting devices of the first to fourth embodiments
with reference to FIGS. 24 to 27, the frictional resistance
relating to the latching can be changed or adjusted with
respect to a wide variety of horizontal blinds.
[0236] In the examples of the cord supporting appara-

tuses of the first to fourth embodiments shown in FIGS.
24 to 27 described above, two annular upper end portions
are formed for a pair of ladder cords 9 on the indoor side
and the outdoor side to form a V An example in which it
is wrapped around the groove 51V has been described,
but it is also possible to form an annular upper end portion
of three or more and engage with the V-shaped groove
51V.
[0237] Further, in the above-described example, the
example in which the pair of the ladder cords 9 on the
indoor side and the outdoor side is engaged with the en-
gaging members 13 (or 13 a, 13 b) so as to form a plurality
of annular upper end portions has been described, Such
as adhesive bonding, welding, sewing or the like.
[0238] Furthermore, in the example described above,
the sectional shape of the ladder cord 9 is a substantially
square cross-sectional shape and the specific shape of
the V-shaped groove 51 </ b> V is used as the outer
circumferential surface of the tilt drum 51 has been de-
scribed as an example. However, The ladder cord 9 hav-
ing an arbitrary sectional shape and the tilt drum 51 of
an arbitrary shape engaged therewith can be formed as
the outer peripheral surface as long as it has a shape
which generates a predetermined frictional force.

Industrial Applicability

[0239] The present invention allows a configuration of
a delay unit and a cord support device that are excellent
in practicality and is thus useful for Venetian blind appli-
cations allowing operation of raising, lowering, and tilting
slats with one drive shaft.
[0240] Further, according to the present invention, with
respect to a cord supporting apparatus having a tilt drum
configured to hook an upper end portion of an annular
ladder cord, it is possible to change or adjust the frictional
resistance of the various types of horizontal blinds So
that it is useful for the application of a horizontal blind
requiring change or adjustment of the frictional resist-
ance.

Reference Signs List

[0241]

1 Head Box
4 Slat
5, 5L, 5M, 5R Cord Support Device
5a Delay Unit
5b Cord Support Unit
6 Ladder Cord Support Member
8 Bottom Rail
9 Ladder Cord
10 Lift Cord
11 Drive Shaft
12 Slat Presser
13, 13a, 13v Locking Member
50 Support Case
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51, 51a Tilt Drum
52 Winding Shaft
53 Obstacle Detecting and Stopping De-

vice
55a, 55b Case Member
56 Output Shaft Member
57 Brake Spring
58 Spring Case
59 Rotation Relay Plate
60 Input Shaft Member
70 Support Auxiliary Member

Claims

1. A delay unit for a cord support device allowing op-
eration of raising, lowering, and tilting of slats with
one drive shaft, wherein
the delay unit is provided so as to be aligned to one
drive shaft outside or inside a support case,
the support case rotatably supports a tilt drum and
a winding shaft, respectively, with the drive shaft as
an axis of rotation of the tilt drum and the winding
shaft, and
the delay unit is configured so that the winding shaft
is rotated with a predetermined delay along with ro-
tation of the tilt drum.

2. The cord support device according to Claim 1, com-
prising the delay unit.

3. A cord support device allowing operation of raising,
lowering, and tilting of slats with one drive shaft, com-
prising:

a tilt drum directly coupled with the drive shaft
using the drive shaft as an axis of rotation;
a winding shaft non-directly coupled with the
drive shaft; and
a delay unit having an output stem, wherein
the output stem is configured to rotate with a
predetermined delay along with rotation of the
drive shaft, and
the delay unit is arranged to directly or indirectly
couple the output stem with a bearing of the
winding shaft.

4. The cord support device according to Claim 2 or 3,
wherein the delay unit is configured to link rotation
transmission sections to produce the predetermined
delay in an axial direction of the drive shaft.

5. The cord support device according to Claim 2 or 3,
wherein the delay unit is configured to link rotation
transmission sections to produce the predetermined
delay in a vertical direction to the drive shaft.

6. The cord support device according to any one of

Claims 2 to 5, wherein the delay unit includes:

an input shaft member directly coupled with the
drive shaft;
an output shaft member having an output stem,
the output stem configured to rotate with the pre-
determined delay due to rotation transmission
of the input shaft member, and the output shaft
member engaged with the input shaft member
with a clearance of a predetermined rotational
angle;
a brake member to inhibit rotation of the output
shaft member other than rotation due to trans-
mission from the input shaft member; and
a case member storing the input shaft member,
the output shaft member, and the brake mem-
ber.

7. The cord support device according to Claim 6,
wherein the brake member includes:

a coiled brake spring having a pair of ends en-
gaged with part of the output shaft member while
allowing rotation transmission from the input
shaft member to the output shaft member; and
a spring case storing the brake spring in a state
of reduced diameter and locked by the case
member of the delay unit.

8. The cord support device according to Claim 6 or 7,
further comprising a rotation relay plate to relay ro-
tation with a predetermined delay between the input
shaft member and the output shaft member, allowing
change of a delay due to the engagement of the input
shaft member with the output shaft member.

9. The cord support device according to any one of
Claims 2 to 8, wherein the case member of the delay
unit is formed by fitting a plurality of members in a
vertical direction to the drive shaft.

10. The cord support device according to any one of
Claims 2 to 9, wherein the delay unit is arranged to
be coupled with a bearing of the winding shaft
through an obstacle detecting and stopping device.

11. The cord support device according to any one of
Claims 2 to 10, wherein an amount of rotation to pro-
duce a delay by the delay unit is set as an angular
adjustment range of the slats or more.

12. The cord support device according to any one of
Claims 2 to 11, wherein a case member of the delay
unit has a nail, the nail holding the support case of
the cord support device or a support auxiliary mem-
ber of the winding shaft.

13. The cord support device according to any one of
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Claims 2 to 10, wherein an output stem of the delay
unit has a locking mechanism to be directly or indi-
rectly coupled with a bearing of the winding shaft.

14. A Venetian blind, comprising the cord support device
according to any one of Claims 2 to 12.

15. A Venetian blind, allowing operation of raising and
lowering of slats by winding or unwinding a lift cord
with a plurality of winding shafts configuring a cord
winding device based on rotation of one drive shaft,
hanging ladder cords from a plurality of tilt drums,
and rotating the tilt drums based on the rotation of
the drive shaft to allow angular adjustment of the
slats supported by the ladder cords, wherein
the blind is configured to, when the slats are flipped
after the operation of raising and lowering of the slats,
transmit the rotation of the drive shaft to the tilt drums,
prevent rotation of the winding shafts during angular
adjustment of the slats, and cause the drive shaft
and the winding shafts to rotate along with rotation
of the drive shaft after predetermined relative rota-
tion, and
by providing a brake mechanism, separately from
the cord winding device, nonrotatably supported to
a head box storing the cord winding device and the
tilt drums, configured to prevent the rotation of the
winding shafts during the angular adjustment of the
slats.

16. A Venetian blind, allowing operation of raising and
lowering of slats by winding or unwinding a lift cord
with a plurality of winding shafts configuring a cord
winding device based on rotation of one drive shaft,
hanging ladder cords from a plurality of tilt drums,
and rotating the ladder cords based on the rotation
of the drive shaft to allow angular adjustment of the
slats supported by the ladder cords, the blind com-
prising
a plurality of delay units aligned respectively to the
winding shafts on the drive shaft to cause the winding
shafts to rotate with a predetermined delay along
with rotation of the tilt drums, wherein
each of the delay units has a shape allowing, during
assembly to a head box to store the winding shafts
and the tilt drums, insertion from an opening provided
in an upper surface of the head box without deform-
ing the head box.

17. A Venetian blind, allowing operation of raising and
lowering of slats by winding or unwinding a lift cord
with a plurality of winding shafts configuring a cord
winding device based on rotation of one drive shaft,
hanging ladder cords from a plurality of tilt drums,
and rotating the ladder cords based on the rotation
of the drive shaft to allow angular adjustment of the
slats supported by the ladder cords, the blind com-
prising

a plurality of delay units aligned respectively to the
winding shafts on the drive shaft to cause the winding
shafts to rotate with a predetermined delay along
with rotation of the tilt drums, wherein
the winding shafts and the tilt drums are stored in a
head box, the head box having an upper surface
opened with a first length in a fore and aft direction
and an inside having a storage space with a second
length greater than the first length,
each of the delay units has a shape to inhibit, during
assembly to the head box, shifting in a fore and aft
direction and in an up and down direction relative to
the head box in the storage space with the second
length in the head box when inserted from the upper
surface of the head box opened with the first length
and rotated to face in an orientation to be aligned to
a respective one of the winding shafts subjected to
coupling on the drive shaft.

18. A Venetian blind, allowing operation of raising and
lowering of slats by winding or unwinding a lift cord
with a plurality of winding shafts configuring a cord
winding device based on rotation of one drive shaft,
hanging ladder cords from a plurality of tilt drums,
and rotating the ladder cords based on the rotation
of the drive shaft to allow angular adjustment of the
slats supported by the ladder cords, the blind com-
prising
a plurality of delay units aligned respectively to the
winding shafts on the drive shaft to cause the winding
shafts to rotate with a predetermined delay along
with rotation of the tilt drums, wherein
the respective delay units are, during assembly to a
head box to store the winding shafts and the tilt
drums, separated relative to the winding shafts to
allow initialization of the respective delay units by
arbitrarily inserting the drive shaft into an axial center
of the delay units, the winding shafts, and the tilt
drums, followed by arbitrary rotation in a predeter-
mined number of rotation or more and to allow posi-
tioning of an attachment position of the lift cord in all
the winding shafts, and to be aligned by sliding cou-
pling in left and right directions of the respective delay
units in the head box after the positioning.

19. A horizontal type blind which makes a ladder cord
follow by rotation of a tilt drum so as to rotate a slat,
A cord supporting device is provided which forms a
plurality of annular upper end portions for a pair of
ladder cords on the indoor side and the outdoor side
and is configured to be hung on the outer peripheral
surface formed on the tilt drum with a predetermined
frictional force Horizontal blinds characterized by.

20. The method according to claim 19, the upper end of
the ladder cord depending on the interior side is
hooked on the outer peripheral surface of the tilt drum
from the interior side and then locked to the ladder
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cord suspended to the outdoor side,
Characterized in that the upper end of the ladder
cord suspended to the outside of the chamber is en-
gaged with a ladder cord suspended from the out-
door side to the outer circumferential surface of the
tilt drum and then hanging down to the interior side.
A horizontal blind as described in.

21. The upper end of the ladder cord depending on the
interior side is hooked on the outer peripheral surface
of the tilt drum from the interior side and then locked
to the ladder cord suspended to the outdoor side,
The upper end of the ladder cord hanging out to the
outside of the room is hung from the outdoor side to
the outer circumferential surface of the tilt drum and
then distributed along the uppermost weft provided
between the pair of ladder cords, 20. The horizontal
blind according to claim 19, wherein the horizontal
blind is engaged with a depending ladder cord.

22. The method according to claim 20, the upper end of
the rudder cord depending on the interior side is
placed along the uppermost weft yarn provided be-
tween the pair of ladder cords after the first engage-
ment is performed from the indoor side to the outer
circumferential surface of the tilt drum The second
turning is performed again on the outer circumferen-
tial surface, and then the second turning is engaged
with the ladder cord suspended to the outdoor side,
Characterized in that the upper end of the ladder
cord suspended to the outside of the chamber is en-
gaged with the cord portion when the ladder cord
hanging down to the interior side is wrapped for the
first time. A horizontal blind as described in.

23. The horizontal blind according to claim 21 or 22,
characterized in that the upper end locking portions
of the pair of indoor side and outdoor side ladder
cords are provided on the outdoor side.
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