* ’ .
United States Patent 119 3,789,905
Saito 451 Feb. 5, 1974
[54] VERTICAL TYPE VENETIAN BLIND 3,455,364  7/1969  Fukuoka........ceeoomiiienne. 160/172
. 3,463,219 8/1969  Osterholz.... 160/172
[75] Inventor: Yasuji Saito, Atsugi, Japan 3500896 31970 Endaeen 160/168
{73] Assignee: Nichi-Bei Blind Kogyo Kabushiki
Kaisha, Tokyo, Japan
. Primary Examiner—Peter M. Caun
(22] Filed: Aug. 21, 1972 Attorney, Agent, or Firm—Stevens, Davis, Miller &
[21] Appl. No.: 282,066 Mosher
[30] Foreign Application Priority Data
Aug. 22, 1971 Japan.....ooeeoveveeierionne 46-63778  [57] ABSTRACT
Nov. 1, 1971  Japan........c.nienn. 46-87023
Dec. 6, 1971 <. 46-98403 An operating device for a vertical type venetian blind
Dec. 16, 1971 46-102372 is set forth. A single control means is provided to feed
Jan. 17,1972 Japan.......iiinns 47-7168 and rotate slats of the blind. By operating the single
Jan. 17,1972 Japan.......miininnns 47-7169 control means, a travelling gear moves in axial direc-
tion, while rotating; and in a part of its axial move-
[52] US.ClL.............. 160/168, 160/172, 160/176 ment it comes into engagement with a gear for rotat-
[511 Int. Cloeioineeceeceeeeneeenne EO06b 9/30 ing a slat rotating rod and at the ends of said axial
[58] Field of Search.................coccoceee. 160/166-178 movement it comes into means for rotating a slat feed-
ing rod to initiate feeding of the slats.
{56] References Cited ;
3,134,428 5/1964 - Kehreretal...........coennenee 160/176

T

1~
(Y]

IR

N N S




PATENTEDFEB 50874 3.789.905
SHEET 1 OF 9

FIG.1

,q-gov H
4

L | ) l;
! =
9




PATENTEDFEB 51874 | | 3,788,905
SHEET 2 0F 9

217 68




3.788,805

PATENTEDFEB 51874

SHEET 3 OF 9

FIG.6

NN
N R
AN I =
S y
Mm(xLz \ANANIY ,
{ E—/—
% N
N 1
N E— :
oo P b
N | A
: e I ey
Lo

D 19 18 17 19

Q)

12

FIG.7

T -
" E ‘
A N
| -
/)
/l
lo4]
_ §/ e
= = T“ o —f m———— .-
1 — N
3 <
| JF/0 i~ A
[ A9 3's IS |

20

7

7

T

N

24 25

PleleXeld

WA = o iy i = 008




PATENTEDFER 574 | 3,789,905
SHEET 4 OF O

FIG.8

33 34 27 32

FIG.11




PATENTEDFEB 51974 3,783,905
~ SHEETS OF 9

FIG.12

0 5 48 a7 26 49 48 sl '

\

O H@oan

63 58 59

[ |

!




PATENTEDFER Siar4 3,789,905
SHEEL B OF 9




PATENTEDFEB 51874 3,789,905
SHEET 7 OF 9

XV
—118
17
L9
@y
ns il m s
\ 4 , 4
TEN 1113 142
S Ep— i 2)
FIG.16 !
! j\/os
) 5
llore - .
08 106 Il6

108 106 07



PATENTEDFEB 51874 3,789,305
SHEET 8 OF 9

i 1l

1
Ly
|

FIG.18 l, n

nz g 7

FIG.19

{1116

o8

FIG.21

: -
9:3:9®.09.9:®.@



PATENTEDFED 51M4 3,789,905
| SHEET 9 OF 9

130 131 130 134

' i e
S b 1133
: /s —|36

| =B L=
Eﬂ_—gz

-

FIG.22

f N

Al '.e [35
H 145 136
s 137

30 131 130 M5

- 3
T

1 143
133

FIG.24 I ¢-35
TRl T

2

l
Hrin

sy

143

| 120
| FIG.253 ,4::5



3,789,905

1
VERTICAL TYPE VENETIAN BLIND

BACKGROUND OF THE INVENTION

The present invention relates to a vertical type vene-
tian blind including a head rail, carriages movable
along said rail, slats each suspended from each of said
carriages, a slat feeding rod and a slat rotating rod jour-
nalled in said head rail, means for rotating said slat
feeding rod to successively feed the carriages along the
head rail to open or close the blind and means for rotat-
ing said slat rotating rod to rotate these slats about their
vertical axes to adjust the shielding effect of the blind.

The vertical blind of this kind usually employs two
control means, such as ball chains, one for operating
the slat feeding rod and the other for operating the slat
rotating rod, and consequently in operating the blind
two control means must be selectively operated to open
or close the slats and to rotate them. Such an operation
is troublesome and may cause erroneous movement of
the slats which may result in damages of said slats.

SUMMARY OF THE INVENTION

It is an object of the present invention to eliminate
such inconvenience in the heretofore used vertical type
blind.

It is a further object of the present invention to pro-
vide an operating device for such a vertical type blind
in which a single control means is provided to control
the slat opening and closing operation and the slat ro-
tating operation.

It is another object of the present invention in which
smooth operation of the slats is obtained.

In accordance with the present invention there is pro-
vided an operating device for a vertical type blind in-
cluding a head rail, carriages movable along said head
rail, slats each suspended from each of said carriages,
a slat feeding rod and a slat rotating rod journalled in
said head rail, means for rotating said slat feeding rod
to successively feed the carriages along said head rail
and means for rotating said slat rotating rod to rotate
the slats about their vertical axes, said operating device
comprising a travelling gear for axial movement while
rotating on an axis in parallel with said slat feeding and
rotating shafts, a gear on said slat rotating shaft for
meshing with said travelling gear on a part of its axial
movement and means on said slat feeding shaft for en-
gaging with said travelling gear at both ends of its axial
movement. '

BRIEF DESCRIPTION OF THE DRAWINGS

The drawings illustrate several embodiments of the
present invention, in which:

FIG. 1 is a vertical section of a part of the vertical
type venetian blind including the operating device ac-
cording to an embodiment of the invention;

FIG. 2 is a horizontal section of the device shown in
FIG. 1,

FIG. 3 is a cross section taken along line III—III in
FIG. 2;

FIG. 4 is a horizontal section showing a modified
form,;

FIG. 5 is an exploded perspective v1ew showing an-
other embodiment of the invention;

FIG. 6 is a longitudinal section of FIG. §;

FIG. 7 is a horizontal section;
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FIGS. 8-12 illustrate several forms of an overload re-
lease clutch;

FIG. 13 is an exploded perspective view showing an-
other embodiment of the invention;

FIG. 14 is an exploded perspective view showing a
further embodiment of the invention;

FIG. 15 is a cross section showing another embodi-
ment of the invention;

FIGS. 16-19 are sections taken along lmes XVI-
—XVI, XVII—-XVII, XVIII—-XVIIl and XIX-XIX,
respectively;

FIG. 20 shows an annular ring for transmitting rota-
tion of a gear to a slat feeding shaft;

FIG. 21 shows a modified form;

FIGS. 22 and 23 illustrate a form of adjustable con-
necting means for connecting gears to a slat rotating
rod; and

FIGS. 24 and 25 illustrate a modification of the
means shown in FIGS. 22 and 23.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIGS. 1-3 illustrate the device according to the first
embodiment of the present invention. Referring to the
drawings, the vertical type venetian blind includes a
head rail 1, a slat feeding rod 2 and a slat rotating rod
3 both journalled in said head rail, carriages 4 movable
along said head rail and a series of slats 5 each sus-
pended from each carriage 4. By rotating the rod 2, the
carriages 4 are successively moved thereby along the
head rail 1 to open or close the blind, while by rotating
the rod 3 the respective slats 5§ are rotated about their
vertical axes on the respective carriages 4 to adjust the
shielding effect.

The operating device in accordance with the embodi-
ment as shown in FIGS. 1-3 for driving the slat feeding
and rotating rods 2 and 3 comprises a travelling gear 7
mounted on a shaft 6 which is connected coaxially with
one end of the slat feeding rod 2. In the form shown the
shaft 6 is a male thread member and the gear 7 thread-
edly engages over said male thread member, so that the
travelling gear 7 is moved in axial direction while it is
rotated thereon.

A pair of flanges 8 are formed at both ends of said
shaft and adapted to engage with the travelling gear 7
at the ends of its axial movement on said shaft 6.

A gear 9 is fixed on the corresponding end of the slat
rotating rod 3. The gear 9 is engageable with the travel-
ling gear 7 on a part of its axial movement, that is, when
the travelling is moved in axial direction by rotating it
on the shaft 6 it comes into meshing relation with the
gear 9 on the way of such axial movement to rotate the
same.

In order to rotate the gear 7 an operating gear 10
constantly meshing with said gear 7 is disposed and op-
erated by a ball chain 12 engaging over a sprocket
wheel 11 fixed on the end of the shaft of said gear 10.

The gear 7 has pins 13 projecting from the opposite
side surfaces which are adapted to engage with shoul-
ders formed on the flanges 8 of the shaft 6.

In operation, the ‘operating gear 10 is driven by the
ball chain 12 to rotate the travelling gear 7 on the shaft
6 whereby the gear 7 is moved in axial direction, while
rotating on the shaft 6, from the position shown in FIG.
2 toward the right. On the way of such axial movement
the gear 7 comes into meshing relation with the gear 9
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thereby rotating the slat rotating shaft 3, which serves
to rotate the slats 5 about their vertical axes.

As the gear 7 is moved in axial direction, it comes out
of engagement with the gear 9, which stops its rotation
so that the slats are stopped at their rotated position in
which the slats are directed in longitudinal direction,
that is, the slat feeding direction.

When the travelling gear is moved to the end of its
axial movement, shown in broken line 7’ in FIG. 2, the
pin at the right side of the gear 7 comes into engage-
ment with the shoulder on the corresponding flage 8.
Thus the continued rotation of the gear 7 serves to ro-
tate the shaft 6, whereby the slat feeding rod 2 starts to
rotate the successively feed the carriages 4 to close the
blind.

When it is desired to adjust the rotating angle of the
slats, the ball chain 12 is operated in the opposite direc-
tion so that the gear 7 is rotated in the reverse direc-
tion, whereby the gear 7 is moved from the position
shown by the broken line 7' in FIG. 2 toward the left.
The gear 7 comes into meshing relation with the gear
9 to rotate the slat rotating rod 3 in the opposite direc-
tion. Thus the slats 5 are rotated to the desired angle
by the operation of the ball chain.

In order to open the blind, the ball chain 12 is oper-
ated in said opposite direction so that the gear 7 comes
out of engagement with the gear 9 and then the pin 13
at the left side of the gear 7 engages with the shoulder
on the corresponding flage 8 of the shaft 6 to drive the
shaft 6 in the opposite direction. By the rotation of the
shaft 6 the slat feeding rod is rotated in the opposite di-
rection, thereby successively feeding the carriages 4 in
blind opening direction.

It will be understood that the device according to the
present invention can perform the blind opening and
closing operation and the slat rotating operation by a
single control means, such as a ball chain. Thus the ro-
tating angle of the slats can be adjusted as desired by
the same control means as used to feed the slats, and
its full rotating angle depends on the length of the en-
gagement of the gears 7 and 9 at the time of the axial
movement of the gear 7. Accordingly, the full angle of
rotation of the slats is determined by the selection of
thickness of these gears. In general such angle is se-
lected to 180°.

FIG. 4 illustrates a modified form of the device,
which is substantially identical with that shown in
FIGS. 1-3 except that the means for rotating the travel-
ling gear 7 consists of a sprocket wheel 11’ integrally
formed with the gear 7 and a ball chain 12’ engaging
over the sprocket wheel 11’

The operation of the form shown in FIG. 4 is substan-
tially same as that of FIGS. 1-3, except that the ball
chain 12’ is displaced in the axial direction as it is oper-
ated to open or close the blind, owing to the sprocket
wheel 11’ being axially moved with the toothed wheel
7.

In the form of the apparatus as described above,
when the blind is opened or closed, the slats are firstly
rotated to their fully rotated positions where they lie in
substantially parallel with longitudinal direction, that
is, the feeding direction, so that they touch with each
other at their side edges, and the slats are fed along the
head rail in their fully rotated positions. Accordingly
some resistance exists against the opening and closing
operation of the blind and the slats are liable to be dam-
aged. Such defects can be overcome by the apparatus
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which is so arranged that the slats are fed along the
head rail in their transverse positions with respect the
feeding direction. .

FIGS. 5-7 show a form of such device. In these fig-
ures the same parts as shown in the preceding figures
are designated by the same numerals and the detailed
description thereof is omitted.

The form shown in FIGS. 5-7 comprises a travelling
gear 18 movable and rotatable on a shaft 17. The shaft
17 is a male thread member and the gear 18 threadedly
engages thereon. A pair of gears 19 are fixedly formed
at the both ends of the shaft 17 and constantly meshing
gears 20 fixed on a slat feeding rod 2. An operating
gear 21 is meshing relation with the travelling gear 18
and is driven by a ball chain 12 engaging over a
sprocket wheel 11 fixed to an end of a shaft of said op-
erating gear 21.

A three gear trains are provided to transmit the rota-
tion of the travelling gear 18 to the slat rotating rod 3
as the travelling gear moves in the axial direction on
the shaft 17.

The first gear train includes the gear 18 and a gear 23
mounted on the slat rotating rod 3, the second gear
train includes the gear 18, an intermediate gear freely
rotatable on the rod 2 and including gear portions 24
and 25 and a gear 26 mounted on the slat rotating rod
3 and constantly meshing with said gear portion 28, and
the third gear train includes the gear 18 and the gear
26. The first gear train is arranged to rotate the slats in
one direction substantially 90°, the second gear train is
arranged to rotate the slats in opposite direction sub-
stantially 180° and the third gear train is arranged to
rotate the slats in said one direction substantially 90°.
Such a design is obtained by proper selection of relative
thickness of the gears 23, 24, 26 and the travelling gear
18.

In order that the gears 23 and 26 may be self-adjusted
to their proper angular positions on the slat rotating
shaft if the slats are stopped at improper angle, these
gears are mounted on a boss 27 fixed on the slat rotat-
ing rod and fixedly connected to said boss through
springs 28, so that the gears may be rotated to proper
angular position on the boss when undue force is ap-
plied thereto.

The device according to the embodiment shown in
FIGS. 5-7 operates in substantially similar manner as
that shown in FIGS. 1-3. In this case, however, when
the operating gear 21 is rotated by the ball chain 12,
the travelling gear 18 moves. in axial direction on the
shaft 17 and successively comes into meshing relation
with the three gear trains to rotate the slat rotating rod
3. Firstly the gear 18 acts through the first gear train 18
and 23 to rotate the slats for 90° in one direction into
their longitudinal position, then through the second
gear train 18, 24, 25 and 26 to rotate the slats for 180°
in opposite direction into their opposite longitudinal
position and then through the third gear train 18 and
26 to rotate the slats in said one direction into their
transverse position. After the slats are rotated to their
transverse position, the travelling gear 18 comes into
engagement with the gear 19 to rotate the same there-
with. The rotation of the gear 19 is transmitted to the
gear 20 to rotate the slat feeding rod 2, thereby feeding
the slats along the head rail. Thus the slats are succes-
sively fed in their transverse positions to open or close
the blind. After the slats are fed to the desired position,



3,789,905

5

the angle of the slats can be adjusted by operating the
ball chain in opposite direction.

It will be understood that in the form as shown in
FIGS. 5-7 the slats are fed in their transverse positions
with respect to the feeding direction, so that the slats
do not contact with each other during their feeding
movement and therefore smooth operation can be ob-
tained during opening and closing operation of the
blind.

In the form as shown in FIGS. 5-7, if the gears 23, 26
are fixedly mounted on the rod 3, and the travelling
gear comes into contact with improper angular position
of these gears on the way of its axial movement, the
slats may be rotated to improper angle so that rotating
force may be applied to the slats after they have rotated
into contact with the adjoining slats at their edges,
which results in damages of the slats.

In order to prevent such defect, an overload release

clutch is provided which connects the travelling gear
with the gear train.

FIGS. 8-12 illustrate examples of such clutch. FIG.
8 shows a construction in which the gear 26 is posi-
tioned between a flange fixed on the boss 27 and a ring
23 and an annular spring 34 is disposed to resiliently
urge the gear against the flange to frictionally fix the
gear on the boss. FIG. 9 shows a construction in which
coil springs 35 are disposed at the opposite sides of the
gear 26 and held by the rings 36. The spring 35 has a
hook portion 37 at one end which fits in a hole 38
formed in the side of said gear and a hook portion 39
at the other end which fits in a hole 40 formed in the
boss 27. These coil springs permit some free motion of
the gear 26. FIG. 10 shows a construction in which a
friction ring 41 is disposed between the gear 26 and the
boss 27 and held in position by rings 32. FIG. 11 shows
a construction in which a pair of rings 45 are disposed
at opposite sides of the gear, each ring 45 having radial
detents 44 engaging in recesses 43 formed in the sur-
face of the gear 26. FIG. 12 shows a construction in
which a pair of rings 48 are arranged at the opposite
sides of the gear 26 and a plurality of balls 49 are inter-
posed between the side surface of the gear and the rings
48. The rings 48 are resiliently urged toward the gear
by means of springs 51 held by rings 50. The gear has
a plurality of recesses 47 to receive said balls.

FIG. 13 illustrates another embodiment which com-
prises a shaft 57 having a thread portion 58 substan-
tially along the length thereof and a short land portion
59, and a travelling gear 60 threadedly engaging over
the head portion 58. Accordingly, upon the rotation of
the gear 60, it advances, while rotating, on the thread
portion and then, upon reaching the land portion 59 it
starts to freely rotate thereon. A gear 61 is fixed at the
end of the shaft 57 and a spring 62 is disposed between
the gear 61 and the travelling gear to urge the travelling
gear 60 toward the thread portion, so that upon the re-
verse rotation of the gear it comes into engagement
with the thread portion 58 to start reverse movement.
At the end of the reverse motion, the travelling gear
contacts with a flange 63 so that a projection 64 comes
to engagement with a projection 15 of the flange 63 to
initiate the rotation of the shaft 57. The travelling gear
can be operated through an operating gear driven by a
ball chain 12, as in the preceding embodiment.

A boss 70 is fixed on one end of the slat feeding rod
2 and bears at its one end an actuating gear 71 which
meshes with the operating gear 21. The gear 71 is con-
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nected to the boss 70 through a one-way clutch 72
which acts to transmit the rotation of the gear 71 to the
boss 70 upon the rotation of the gear 21 to forwardly
move the travelling gear but freely rotate the gear 71
upon the opposite rotation of the gear 21.

A gear 73 is fixed to the opposite end of the boss 70
and meshes with the gear 61. An intermediate gear 74
is rotatably fitted around the boss 70 and is adapted to
engage the travelling gear on a part of its axial move-
ment.

The slat rotating rod 3 bears gears 75, 76 and 77
which form three gear trains as in the preceding em-
bodiments, but these gear trains freely rotate when the
travelling gear 60 moves in the forward direction while
they transmit the rotation to the slat rotating shaft 3
through a one-way clutch 78.

Upon rotation of the operating gear 21 in the for-
wardly direction the slat feeding rod 2 is rotated
through the one-way clutch 72 by the gear 21 to feed
the carriages successively to close the blind. The travel-
ling gear 60 moves forward along the thread portion 58
so as to drive the gear trains 60-75, 60-74-76 and
60-77, but the rotation of the gear trains is not trans-
mitted to the slat rotating rod. At the end of the for-

‘ward movement, the travelling gear 60 reaches at the

land portion and begins to freely rotate thereon. When
the blind is closed to the desired position, the slats can
be adjusted by operating the ball chain in the opposite
direection whereby the travelling gear 60 is rotated in
the opposite direction and reengaged with the thread

‘portion 58, thus starting the reverse movement. During

the reverse movement, the actuating gear 71 is rotated
in the reverse direction but its rotation is not transmit-
ted to the slat feeding rod by the action of the one-way
clutch 72. The travelling gear acts to drive the gear
trains to rotate the slats to the desired angle. In order
to open the blind, the operating gear 21 is rotated in
said reverse direction so that the slats are rotated to the
transverse position by the action of the three gear trains
and then the travelling gear 60 comes out of engage-
ment with the gear 75 and into engagement with the
flange 63 to start the rotation of the shaft 57 which is
transmitted to the slat feeding rod to start to open the
blind. Thus the slats are held in their transverse posi-
tion during the opening and closing operation of the
blind.

FIG. 14 illustrates an embodiment of the invention in
which the operating mechanism is housed in a rela-
tively compact casing formed by a casing body 86 and
an end plate 87. The operating device includes a first
travelling gear shaft 88 journalled in the casing and a
second travelling 89 fixedly connected to a slat feeding
rod 2. The shaft 88 has a male thread 90 and a first
travelling gear 91 threadedly engages thereon. The
shaft 89 has a male thread 92 and a second travelling
gear 93 threadedly engages thereon. The travelling
gears 91 and 93 are arranged so that they move in an
axial direction while rotating on the respective shafts
and at the ends of the axial movement they start to ro-
tate the corresponding shafts 88 and 89.

The device includes a first operating gear 95 driven
by a sprocket wheel 11 and a ball chain 12 and a sec-
ond operating gear 98 which constantly engages with a
gear 99 which is integrally formed with the second trav-
elling gear 93.

The first shaft 88 has a flange integrally formed at its
one end, while the second shaft 89 has flanges 101 and
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102 integrally formed at its both ends. A gear 104
driven by the travelling gears 91 and 93 is formed on
a boss 103 fixedly mounted on a slat rotating rod 3. The
gear 104 is so arranged that it is driven in one direction
by the engagement with the first traveiling gear 91 to
rotate the slats substantially 90° in one direction and is
driven in the opposite direction by the engagement
with the second gear 93 to rotate the slats substantiaily
90° in the opposite direction.

The operation of the device as shown in FIG. 14 will
be described. At the start of slat closing operation the
first travelling gear 91 is located at the left end on the
shaft 88 and the second travelling gear 93 is located at
the right end on the shaft 89. As the operating gear 95
is operated by the ball chain the first travelling gear
moves in axial direction and on the way of its travel it
engages and rotates the gear 104 to rotate the slats in
one direction substantially 90°. At the end of the travel
the gear 91 starts to rotate the shaft 88 and thus the
second travelling gear 93 starts its axial movement
owing to the engagement of the gears 98 and 99. The
gear 93 rotate engages and rotates the gear 104 to ro-
tate the slats in the opposite direction substantially 90°.
Thus the slats are held in their transverse position.
After the second travelling gear moves to the end of its
travel, it starts to rotate the slat feeding rod 3 to close
the blind.

In order to rotate the slats to adjust the shielding ef-
fect the ball chain is operated in the reverse direction
to rotate the gear 95 in the reverse direction. Thus the
travelling gear 91 moves to the left and drives the gear
104 on the way of its travel to rotate the slats substan-
tially 90 degrees in one direction and then the travel-
ling gear 93 moves to the right and drives the gear 104
to rotate the slats substantially 90° in the other direc-
tion. Then, by reversing the operation of the ball chain
the travelling gear 91 is moved in the opposite direction
and then the travelling gear 93 is moved in the opposite
direction, thus the slats are rotated in said other direc-
tion and then in said one direction. Thus, by operating
the ball chain to the desired degree the slats can be ad-
justed to any desired angle.

When it is desired to open the blind, the ball chain is
operated in the reverse direction. The slats are rotated
to their transverse position and then successively
moved to the opposite direction to that of the slat clos-
ing direction, in the similar manner as in the slat closing
operation.

FIGS. 15-20 show another embodiment of the inven-
tion which comprises a travelling gear shaft 105 fixedly
mounted at one end of a head rail 1 in parallel with a
slat feeding rod 2 and a slat rotating rod 3 and having
a screw thread portion 106 and threadless portions 107
at both ends thereof, a travelling gear 108 threadedly
engaging on said screw thread portion and an operating
gear 110 constantly meshing with said travelling gear
and driven by a ball chain or the like operating means.
Thus the travelling gear is movable while rotating on
substantially entire length of the fixed shaft 105 and
freely rotatable on the both ends thereof. Means is pro-
vided for transmitting the free rotation of said travel-
ling gear at one end of the shaft to the slat feeding rod
only in one rotating direction and means is provided for
transmitting the free rotation of the travelling gear at
the other end of said shaft to the slat feeding rod only
in the other rotating direction.
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In the form shown in FIGS. 15-20, each means for
transmitting the free rotation of the travelling gear
comprises an actuating gear 111 for actuating the rod
2 adapted to be engaged by the travelling gear 108 po-
sitioned at one end of the shaft 105 and an annular
member 113 having a radial projection 115 arranged to
contact with an axial projection 115 on said actuating
gear 111. The construction is such that when the travel-
ling gear is moved, while rotating, on the shaft 105 in
one direction and then it comes out of engagement
with the screw thread portion 106, the travelling gear
comes into engagement with one of the driven gears
111 and starts to drive the same, and then the projec-
tion 115 of said driven gear engages with the projection
114 is rotate the annular member 113 whereby the slat
feeding rod 2 is rotated. When the travelling gear is ro-
tated in the opposite direction it engages with the screw
thread portion 106 under the action of a compression
spring 116 arranged at each end of the shaft 105 and
starts its axial movement and rotation, whereby the an-
nular member 113 is rotated and thus the projection
114 moves away from the projection 115, and before
said annular member 113 completes its one revolution
the travelling gear 108 comes out of engagement with
the driven gear 111, so that the slat rotating rod is not
driven when the travelling gear is rotated in sa1d oppo-
site direction.

A pair of driven gears 117 are mounted on the slat
rotating rod 3 so that they are engaged by the travelling
gear on a part of its axial movement, and a driven gear
118 is mounted on the rod 3 and an intermediate gear
119 engaging said gear 118 is mounted on a shaft 120
so that it is engaged by the travelling gear on a part of
its axial movement. These driven gears are so arranged
that the travelling gear serves to rotate the slats firstly
substantially 90° in one direction, secondly substan-
tialty 180° in the opposite direction and thirdly substan-
tially 90° in said one direction.

The operation of the device as shown in FIGS. 15-20
is substantially identical with that of the preceding em-
bodiment."

FIG. 21 shows a modified form of that shown in
FIGS. 20-25. In FIG. 21, gears 121 are arranged on the
threadless portions 107 of the shaft 105 for free rota-
tion thereon and actuating gears 122 are fixedly
mounted on the slat feeding rod 2 and constantly mesh
with the gears 121, respectively. The gear 121 is axially
movable on the threadless portion 107 and resiliently
biased toward the screw thread portion 106 by means
of a coil spring. The gears 121 and the travelling gear
108 have projections 124 and 125, respectively, which
are arranged to come into contact with each other
when the travelling gear onto either of the threadless
portions 107. The construction as shown in FIG. 21 op-
erates in substantially similar manner as in FIGS.
15-20, and when the travelling gear 108 moves onto
the threadless portion 107, the free rotation of the trav-
elling gear is transmitted through the gear 121 and the
actuating gear 122 to the slat feeding rod 2,

FIGS. 22 and 23 illustrate a further modified form in
which a set of gears 130 and 131 for driving the slat ro-
tating rod 3, which are similar to the gears 117 and 1i18
in FIG. 17, is freely mounted on the rod 3 and kept
thereon by means of an adjusting nut 133 threadedly

engaged on said rod and a spring 134 interposed be-

tween said set of gears and the nut 133. The adjusting
nut 133 has a plurality of recesses 135 on its surface
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and a lock plate 36 having a projection for engaging in
one of said recesses is fitted on a non-circular portion
137 of the slat rotating rod. Thus the adjusting nut can
be rotated on the rod to adjust the load of the spring
134 to the desired degree and locked in position by
means of said lock plate 136.

In the form as shown in FIGS. 22 and 23, if the trav-
elling gear comes into engagement with the set of the
gears 130 and 131 at improper angular position thereof
so that undue force is applied to the slats after they
have been rotated to the positions where the slats
contact with each other at their edges, the gear freely
rotates on the slat rotating shaft to prevent the slats
from rotating beyond such positions to cause damages
of the slats.

FIGS. 24 and 25 illustrate a modification of the form
as shown in FIGS. 22 and 23, in which a disc 145 is ar-
ranged between a spring similar to the spring 134 in
FIGS. 22 and 23 and a set of gears 130 and 131 for ro-
tating the slat rotating rod 3. The gear set and the disc
145 have cooperating projections 143 and 144, respec-
tively. In operation of this form, if the travelling gear
comes to the position for engagement with the gear set
in improper angular position so that it cannot mesh
with the gear set, the gear set freely rotates on the rod
3 until it meshes with the travelling gear, and after the
travelling gear and the gear set mesh with each other
to some extent the projection 143 comes into contact
with the projection 144 to initiate to transmit the driv-
ing force from the travelling gear to the slat rotating
rod. Accordingly, the travelling gear can mesh with the
gear for rotating the slat rotating rod in smooth man-
ner.

I claim:

1. In a vertical type venetian blind, including a head
rail, carriages movable along said head rail, a series of
slats each suspended from each of the carriages, a slat
feeding rod and a slat rotating rod journalled in said
head rail, means for rotating the slat feeding rod to suc-
cessively feed the carriages to open and close the blind
and means for rotating the slat rotating rod to rotate
the slats about their vertical axes to adjust shielding ef-
fect, an operating device comprising. a travelling gear
for axial movement while rotating on an axis in parallel
with the slat feeding and rotating rods, a gear on said
slat rotating rod for meshing with said travelling gear
on a part of its axial movement and means on said slat
feeding rod for engaging with said travelling gear at the
end of its axial movement to rotate said rod by the trav-
elling gear.

2. A device according to claim 1, in which a male
thread member is connected to an end of the slat feed-
ing rod and the travelling gear threadedly engages
thereon.

3. A device according to claim 2, including an oper-
ating gear constantly meshing with the travelling gear
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and adapted to be driven by a manual control means.

4. A device according to claim 2, including a wheel
integrally formed on the travelling gear and adapted to
be driven by a manual control means.

5. A device according to claim 1, three gear trains are
arranged to transmit the rotation of the travelling gear
to the slat rotating rod, one for rotating the slats sub-
stantially 90° in one direction, one for rotating the slats
substantially 180° in opposite direction and one for ro-
tating the slats substantially 90° in said one direction.

6. A device according to claim 1, in which an over-
load release clutch is disposed to transmit the rotation
of the travelling gear to the slat rotating rod.

7. A device according to claim 1, in which the travel-
ling gear is threadedly engaged on a male thread mem-
ber which is rotatable with said travelling gear at the
end of its axial movement.

8. A device according to claim 5, including a rotat-
able shaft for mounting the travelling gear which is
movable while rotating on substantially entire length of
said shaft and freely rotatable at one end thereof, a
one-way clutch interposed between said shaft and a slat
feeding rod, and a one-way clutch interposed between
the gear trains and the slat rotating rod.

9. A device according to claim 1, including a first
shaft mounting a first travelling gear, and a second
shaft mounting a second travelling gear, said first trav-
elling gear and said second travelling gear successively
moving in opposite axial directions to successively driv-
ing the gear on said slat rotating rod to opposite direc-
tions on a part of their axial movements.

10. A device according to claim 5, including a fixed
shaft mounting a travelling gear which is movable while
rotating on substantially entire length of said fixed shaft
and freely rotatable at the both ends thereof, means for
transmitting free rotation of said travelling gear at one
end of the shaft to the slat feeding rod only in one rotat-
ing direction and means for transmitting free rotation
of said travelling gear at the other end of said shaft to
the slat feeding rod only in the other rotating direction.

11. A device according to claim 5, in which a set of
gears for driving the slat rotating rod is freely mounted
on said rod and kept thereon by means of an adjusting
nut adjustably fixed on said rod and a spring means in-
terposed between the nut and the set of the gears.

12, A device according to claim 11, further including
a freely rotatable disc interposed between the spring
means and the set of gears for driving the slat rotating
rod, said gear set and disc having cooperatable projec-
tions for transmitting the rotation of the travelling gear

to the slat rotating rod.
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