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( 57 ) ABSTRACT 

A control structure for a window covering includes a base , 
a revolving wheel having an axial post , a restriction means 
including a bushing fitting around the axial post , a trans 
mission member provided on a side of the bushing , and at 
least one pawl connected to the axial post . The revolving 
wheel is connected to the base . The restriction means has at 
least one cutting groove . The transmission member has at 
least one abutting portion on an inner wall thereof . The pawl 
is pivotable within a width of the cutting groove . When the 
revolving wheel is rotated forward , an end of the pawl 
passes through the cutting groove to mesh with the abutting 
portion . When the revolving wheel is rotated backward , the 
pawl disengages from the abutting portion , and the trans 
mission member is rotatable relative to the revolving wheel . 
Whereby , it could prevent generating noise while operating 
the window covering . 
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CONTROL MECHANISM FOR RAISING AND an axial post . The transmission member is connected to the 
LOWERING WINDOW COVERING shaft , and is provided on the axial post , wherein the trans 

mission member has at least one abutting portion on wall 
thereof . The pawl is pivotally provided between the trans 

Matter enclosed in heavy brackets [ ] appears in the 5 mission member and the axial post , wherein when the 
original patent but forms no part of this reissue specifica- revolving wheel is rotated forward , the pawl meshes with the 
tion ; matter printed in italics indicates the additions abutting portion ; when the revolving wheel is rotated back 
made by reissue ; a claim printed with strikethrough ward , the pawl disengages from the abutting portion . The 
indicates that the claim was canceled , disclaimed , or held restriction means is for keeping the pawl disengaging with 
invalid by a prior post - patent action or proceeding . 10 the abutting portion . 

In an embodiment , the transmission member includes a 
cover . The restriction means includes a bushing , which is 

The current applicatio claims a foreign priority to appli provided in the cover and fitting around the axial post . The 
cation number 201620093383.6 filed on Jan. 29 , 2016 in bushing has at least one cutting groove . One end of the pawl 
China . 15 is pivotally provided on the axial post , while another end 

thereof extends and passes through the cutting groove . When 
BACKGROUND OF THE INVENTION the revolving wheel is rotated backward over a longer 

distance than the bushing is , the pawl goes into the cutting 
1. Technical Field groove , and disengages with the corresponding abutting 
The present invention generally relates to structures of 20 portion , so that the cover bearing the weight of the shade 

window coverings , and more particularly to a control struc- material through the shaft is freely rotated relative to the 
ture for raising and lowering a window covering . revolving wheel . 

2. Description of Related Art In an embodiment , the axial post of the revolving wheel 
A conventional window covering includes a headrail , a has at least one engaging groove provided in an axial 

bottom rail , and a shade material located between the 25 direction thereof , and the engaging groove has a curved 
headrail and the bottom rail , and at least two lifting cords bottom . The pawl has a root located in the engaging groove , 
pass through the shade material . The window covering and a shape of the root matches a shape of the curved bottom 
further includes a control structure , which rotates a shaft to of the corresponding engaging groove , so that the pawl is 
roll up or release the lifting cords to collapse or expand the able to pivot within a width of the corresponding cutting 
shade material . 30 groove . 

Such conventional control structure uses a ratchet , which In an embodiment , the bushing further has a notch . The 
provides a clutch function , to rotate the shaft provided in the axial post of the revolving wheel has a prominent rib 
headrail forwards or backwards , and consequently , the lift- provided thereon . The prominent rib engages with the notch 
ing cords wound around the shaft are pulled or released to of the bushing , and pushes against one of two sidewalls of 
collapse or expand the shade material . However , during the 35 the notch along with a forwards or backwards rotation of the 
process of controlling the control structure to collapse or to revolving wheel to rotate the bushing . 
expand the shade material , the components of the ratchet In an embodiment , the control structure further includes a 
tend to collide with each other and generate disturbing noise . spring fitting around the bushing , wherein the base has an 

In addition , the conventional ratchet includes a pawl axial bore , and the axial post of the revolving wheel passes 
having a sloped surface , while each tooth of the correspond- 40 through the axial bore . The axial bore of the base has a 
ing gear also has a sloped surface , so that the pawl and the flange at a front edge thereof , and one end of the spring 
gear can either mesh or interlock with each other , whereby pushes against the flange , while another end thereof extends 
the ratchet only has one permitted direction . However , the into the notch to hook the prominent rib . 
pawl in this kind of structure is usually turned by gravity . In In an embodiment , the transmission member includes a 
other words , the pawl could be reversely turned , while the 45 cover . The restriction means includes a bushing , which is 
pawl is rotated forwards or backwards , or stays at a lower provided in the cover fitting around the axial post . Two ends 
position , such that the conventional ratchet is not reliable . of the bushing individually have at least one cutting groove . 

The axial post of the revolving wheel has at least one 
BRIEF SUMMARY OF THE INVENTION engaging groove . The pawl is pivotally provided on the 

50 bushing , and is able to pivot in the cutting groove . Two 
In view of the reasons mentioned above , the primary opposite sides of the pawl respectively have a guide portion 

objective of the present invention is to provide a control and a mesh portion formed thereon . When the revolving 
structure for raising and lowering a window covering , which wheel is rotated backward for a longer distance than the 
is helpful to raise or lower the window covering smoothly bushing is , the pawl pivots to go into the corresponding 
and reliably ; furthermore , the noise generated during the 55 cutting groove , so that the guide portion leaves the corre 
process of raising or lowering the window covering could be sponding engaging groove , and the mesh portion disengages 
decreased . from the corresponding abutting portion . At the same time , 

The present invention provides a control structure for the cover bearing the weight of the shade material through 
raising and lowering a window covering , which includes a the shaft is freely rotated relative to the revolving wheel . 
headrail , a bottom rail , and a shade material , wherein the 60 When the revolving wheel is rotated forward , the guide 
shade material is provided between the headrail and the portion of the pawl goes into the engaging groove , and the 
bottom rail , and is expanded or collapsed by a shaft provided mesh portion of the pawl meshes with the abutting portion , 
in the headrail . The control structure includes a base , a so that the rotated revolving wheel rotates the cover through 
revolving wheel , a transmission member , at least one pawl , the pawl . 
and a restriction means . The base is provided in the headrail . 65 In an embodiment , the bushing further has a notch . The 
The revolving wheel is connected to the base , wherein the axial post of the revolving wheel has a prominent rib 
revolving wheel is rotated forwards and backwards , and has provided thereon . The prominent rib engages with the notch 
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of the bushing , and pushes against one of two sidewalls of FIG . 6 is a sectional view which presents each of the 
the notch along with a forwards or backwards rotation of the abutting portions on the inner wall of the cover pushes the 
revolving wheel to rotate the bushing . corresponding pawl to pivot and to abut against the sidewall 

In an embodiment , the control structure further includes a of the corresponding cutting , while the cover is rotated due 
spring fitting around the bushing , wherein the base has an to the weight of the shade material through the shaft ; 
axial bore , and the axial post of the revolving wheel passes FIG . 7 is a sectional view which presents the revolving 
through the axial bore . The axial bore of the base has a wheel is rotated together by pushing a cover ; 
flange at a front edge thereof , and one end of the spring FIG . 8 is a sectional view which presents the pawls and 
pushes against the flange , while another end thereof extends the abutting portions do not mesh together , and the cover is into the notch to hook the prominent rib . rotatable relative to the revolving wheel , while the revolving In an embodiment , the pawl is pivotally provided on the wheel is rotated backward by the rope ; bushing through an axial member , which is located closer to FIG . 9 is a sectional view which presents the prominent the mesh portion than to the guide portion . rib of the rotated revolving wheel is moved to abut against In an embodiment , the transmission member includes a the other sidewall of the notch ; rotating plate , and one side of the rotating plate has at least 15 
one rib formed as the abutting portion . The restriction means FIG . 10 is an exploded view of a control structure 
includes a bushing , which is located on the side of the according to a second preferred embodiment of the present 
rotating plate , and includes at least one bore corresponding invention ; 
to the rib . One end of the pawl is pivotally provided on the FIG . 11 is a sectional view which presents a mesh portion 
axial post , while another end thereof extends and passes 20 of each of pawls meshes with one of abutting portions , while 
through the bore ; when the revolving wheel is rotated a revolving wheel is rotated forward by a rope ; 
backward over a longer distance than the bushing is , the FIG . 12 is a sectional view which presents the mesh 
pawl goes into the bore , and disengaged from the rib , so that portion of each of the pawls does not mesh with one of the 
the rotating plate bearing the weight at the shade material abutting portions , and therefore a cover is rotatable relative 
through the shaft is rotated freely relative to the revolving 25 to the revolving wheel , while the revolving wheel is rotated 
wheel . backward by the rope ; 

In an embodiment , the axial post of the revolving wheel FIG . 13 is a perspective view of a control structure 
has at least one engaging groove , and the engaging groove according to a third preferred embodiment of the present 
is formed by a recess of an end surface of the axial post , and invention ; 
has a curved bottom . An inner wall of the bushing has a top FIG . 14 is an exploded view which presents the control 
plate provided thereon , and the bore is provided on the top structure in FIG . 13 ; 
plate . The pawl has a root located in the engaging groove , FIG . 15 is a sectional view along the 15-15 line in FIG . 
and a shape of the root matches a shape of the curved bottom 13 , which presents pawls are engaged with ribs of transmis 
of the corresponding engaging groove , so that the pawl is sion member , while the revolving wheel is rotated forward ; 
adapted to pivot within a width of the corresponding bore . 35 and 

In an embodiment , the bushing further has a notch . The FIG . 16 is a sectional view similar to FIG . 15 , which 
axial post of the revolving wheel has a prominent rib presents the pawls disengage from the ribs of the transmis 
provided thereon . The prominent rib engages with the notch sion member , while the revolving wheel is rotated backward . 
of the bushing , and pushes against one of two sidewalls of 
the notch along with a forwards or backwards rotation of the 40 DETAILED DESCRIPTION OF THE 
revolving wheel to rotate the bushing . INVENTION 

The purpose of the present invention is utilizing the 
restriction means to ensure the position of the pawl , such A window covering 1 , including a control structure 10 
that the window covering could be raised and lowered according to the first preferred embodiment of the present 
smoothly , and it could be also reduced the noise generated 45 invention , is illustrated in FIG . 1. The window covering 1 
during the process of collapsing or expanding the shade includes a headrail 2 , a bottom rail 3 , a shade material 4 , a 
material . shaft 5 , two reels 6 , and two lifting cords 7. The shade 

material 4 is located between the headrail 2 and the bottom 
BRIEF DESCRIPTION OF THE SEVERAL rail 3. The shaft 5 is provided in the headrail 2 , and is rotated 

VIEWS OF THE DRAWINGS 50 forwards and backwards by the control structure 10. Each of 
the reels 6 is engaged with the shaft 5. Each of the lifting 

The present invention will be best understood by referring cords 7 is fixedly connected to one of the reels 6 with one 
to the following detailed description of some illustrative end of the reels 6 , and could be wound around the connected 
embodiments in conjunction with the accompanying draw- reel 6 , while another end thereof is fixedly connected to the 
ings , in which : 55 bottom rail 3 after passing through the headrail 2 and the 

FIG . 1 is a schematic view of a control structure according shade material 4. When the shaft 5 is rotated , the lifting 
to a first preferred embodiment of the present invention ; cords 7 wound around the reels 6 could be consequently 
FIG . 2 is an exploded view of the control structure as pulled or released , so as to collapse or expand the shade 

shown in FIG . 1 ; material 4. In FIG . 1 , though the shade material 4 is a 
FIG . 3 is a sectional view which presents a revolving 60 cellular shade , however , the shade material could also be a 

wheel , a cover , and a base of the control structure in FIG . 1 ; drape or a composition of multiple slats in practice . 
FIG . 4 is a sectional view along the 3-3 line in FIG . 3 , As shown in FIG . 1 to FIG . 4 , the control structure 10 in 

which presents pawls mesh with abutting portions , while the the first preferred embodiment is installed on a side of the 
revolving wheel is rotated forward by a rope ; headrail 2 , and includes a base 12 , a revolving wheel 14 , a 
FIG . 5 is a sectional view along the 4-4 line in FIG . 3 , 65 rope 16 , a transmission member being a cover 18 as an 

which presents one of the ends of the spring pushes against example , three pawls 20 , a restriction means being a bushing 
one of the sidewalls of the notch by pushing a prominent rib ; 22 as an example , and a spring 24 . 
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The base 12 has an axial bore 12a which has a flange 12b Referring to FIG . 4 and FIG . 5 , if the rope 16 is pulled to 
at a front edge thereof . The revolving , wheel 14 includes a rotate the revolving wheel 14 forward ( i.e. , clockwise ) , and 
rope sheave 141 and an axial post 142 , wherein the rope 16 the prominent rib 142a abuts against one of the sidewalls of 
fits in the rope sheave 141 , and the rope sheave 141 could the notch 22b , by keeping pulling the rope 16 , each of the 
be controlled by the rope 16 to rotate forward ( i.e. , clock- 5 pawls 20 would pivot following the rotation of the revolving 
wise ) or backward ( i.e. , counter - clockwise ) . In the first wheel 14. As a result , the end of each of the pawls 20 , which 
preferred embodiment , the rope 16 is a round rope . How- passes through one of the cutting grooves 22a , would mesh 
ever , the rope could be a bead chain in other embodiments . with the corresponding one - way tooth 18b , whereby the 
The axial post 142 is engaged with the rope sheave 141 , and cover 18 and the shaft 5 are rotated forward together , and 
extends in an axial direction . The axial post 142 passes 10 consequently , the lifting cords 7 would be wound around the 
through the axial bore 12a of the base 12. The axial post 142 reels 6 to move the bottom rail 3 toward the headrail 2 and 
has a prominent rib 142? near the rope sheave 141 , and three to gradually collapse the shade material 4 . 
engaging grooves 142b provided on a circular surface of the Once the shade material 4 is completely collapsed , and the 
axial post 142 and on a side opposite to the prominent rib rope 16 is no longer being pulled , the weight of the shade 
142a , wherein the engaging grooves 142b are equally spaced 15 material 4 would make the cover 18 rotates backward ( i.e. , 
in a radial direction , and are recessed into the circular counter - clockwise ) through the shaft 5 by gravity . Referring 
surface . Each of the engaging grooves 142b has a curved to FIG . 6 and FIG . 7 , when the cover 18 is rotated backward , 
bottom . the pawls 20 are pivoted to abut against a sidewall of the 

The cover 18 rotatably fits around the axial post 142 , and corresponding cutting groove 22a . At the same time , the 
has an extended portion 18a extended outward to engage 20 revolving wheel 14 is also rotated backward , and the promi 
with the shaft 5. Three abutting portions are provided on a nent rib 142a is moved , but does not abut against the other 
circular inner surface of the cover 18. For example , the sidewall of the notch 22b . At this time , the revolving wheel 
abutting portions are one - way teeth 18b . The one - way teeth 14 is in a stationary ( i.e. , non - rotating ) state due to the 
18b are equally spaced on the circular inner surface of the damping effect provided by the spring 24 and other decel 
cover 18 . 25 erating mechanisms ( or dampers ) , so that the shade material 

Each of the pawls 20 has a root 20a . The roots 20a are 4 remains in a collapsed state . 
respectively engaged with one of the engaging grooves 142b To expand the shade material 4 , a user could slightly pull 
of the axial post 142. The shape of each of the roots 20a the rope 16 of the control structure 10 to make the revolving 
matches the curved bottom of each of the engaging grooves wheel 14 rotates backward , whereby the shade material 4 
142b , so that each of the pawls 20 is pivotable after being 30 could naturally lower by its weight . Referring to FIG . 8 and 
engaged with the axial post 142. Furthermore , each of the FIG . 9 , once another end of the rope 16 is pulled , and 
pawls 20 could pivot following the rotation of the revolving therefore the revolving wheel 14 starts to rotate backward , 
wheel 14 . a user could stop pulling the rope 16. Meanwhile , the 

The bushing 22 rotatably fits around the axial post 142 of prominent rib 142a of the rotated revolving wheel 14 is 
the revolving wheel 14 , and is located within the cover 18. 35 moved to abut against the other sidewall of the notch 22b , 
The bushing 22 has three cutting grooves 22a provided at and during the process , the revolving wheel 14 rotates over 
one end thereof , and has a notch 22b provided at another end a longer distance than the bushing 22 , which makes the 
thereof ( as shown in FIG . 5 ) . The cutting grooves 22a are pawls 20 goes into the cutting groove 22a , and the end of 
extended from an edge of the bushing 22 in an axial each of the pawls 20 which passes through the correspond 
direction , and each of the cutting grooves is passed through 40 ing cutting groove 22a no longer meshes with one of the 
by an extending end of one of the pawls 20. A pivoting range one - way teeth 18b . Since the user has stopped pulling the 
of the corresponding pawl 20 is defined by a width of each rope 16 , the revolving wheel 14 is no longer rotated . 
of the cutting grooves 22a . The notch 22b of the bushing 22 However , the cover 18 still indirectly bears the weight of the 
is engaged with the prominent rib 142a of the revolving shade material 4. As the cover 18 does not link up to the 
wheel 14. Referring to FIG . 5 , a width of the notch 22b is 45 revolving wheel 14 , it could keep freely rotating relative to 
greater than that of the prominent rib 142a , so that the the revolving wheel 14 , and the reels 6 would release the 
bushing 22 could be only adequately rotated relative to the lifting cords 7 as a result , which eventually reaches the 
axial post 142 within a certain range . In other words , no purpose of expanding the shade material 4 downward . On 
matter the revolving wheel 14 is rotated forwards or back- the other hand , since each of the pawls 20 goes into one of 
wards , it would be rotated relative to the bushing 22 over a 50 the cutting grooves 22a , the pawls 20 would not pivot 
somewhat short distance without having any effect ; after regardless of gravity , which prevents the pawls 20 from 
that , the prominent rib 142a would push against one of two colliding with the cover 18 to generate noise , or falsely 
sidewalls of the notch 22b to start the rotation of the bushing hooking the abutting portions to make a false operation . 
22 . A control structure 30 according to the second preferred 

The spring 24 fits around the bushing 22 , wherein one end 55 embodiment of the present invention is illustrated in FIG . 
of the spring 24 pushes against an inner surface of the flange 10 , which is applied to the aforementioned window covering 
12b of the base 12 , while another end thereof goes into the 1 as well . The control structure 30 is same as the first 
notch 22b of the bushing 22 , and hooks the prominent rib preferred embodiment , which also includes a base 32 , a 
142a . The spring 24 provides a force to the cover 18 to have revolving wheel 34 , a rope 36 , a transmission member being 
a braking effect , so as to make the shade material 4 exactly 60 a cover 38 as an example , a restriction means being a 
stays at the position after accomplishing an operation with- bushing 40 as an example , and a spring . The differences 
out being further lowered by gravity . Since the spring 24 is between the first and the second preferred embodiments are 
a well - known component , it is not described in detail herein . that , the cover 38 has three abutting portions being protu 

The structures and arrangements of the components of the berances 38a as examples provided therein , and further has 
control structure 10 in accordance with the first preferred 65 three axial members 42. Furthermore , each of three pawls 44 
embodiment of the present invention are described above , according to the second preferred embodiment has a guide 
and the operation thereof is described below . portion 44a and a mesh portion 44b which are formed on 
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opposite ends of each of the pawls 44. Each of the pawls 44 an inner wall thereof , wherein the top plate 561 has three 
is pivotally provided in one of three cutting grooves 40a of bores 562. Each of the pawls 58 fits in one of the bores 562 , 
the bushing 40 through the corresponding axial member 42 , and is pivotable within a width of the corresponding bore 
so that each of the pawls 44 could be completely received in 562. In other words , an inner wall of each of the bores 562 
one of the cutting grooves 40a to pivot therein , with only two 5 defines a pivoting range of the corresponding pawl 58 . 
ends thereof could be respectively exposed out of the In addition , the transmission member is a rotating plate 60 corresponding cutting groove 40a . More specifically , each of as an example in the third preferred embodiment , wherein the axial members 42 is located closer to the corresponding the rotating plate 60 is fixed by a supporting member 62 , and mesh portion 44b than to the corresponding guide portion 
44a . In this way , each of the pawls 44 would pivot backward , 10 has three abutting portions on a side thereof , wherein the is located on a side of the bushing 56. The rotating plate 60 
since one side thereof closer to the guide portion 44a is 
heavier than another side thereof closer to the mesh portion abutting portions are three ribs 601 in the third preferred 
44b . embodiment . Further , the supporting member 62 is con 

nected to two different locations on the base 52 . The structures and arrangements of the components of the 
control structure 30 according to the second preferred 15 With the structures mentioned above , each of the pawls 58 
embodiment of the present invention are described above , would be pivoted since the root 58a thereof is pivotally 
and the operation thereof is described below . provided on the axial post 541 , while the revolving wheel 54 

Referring to FIG . 11 , the guide portion 44a of each of the is rotated by control ( e.g. , by the rope mentioned in the 
pawls 44 would enter one of the engaging grooves 34a of the previous preferred embodiments ) . Referring to FIG . 15 , 
revolving wheel 34 , while the revolving wheel 34 is rotated 20 when the revolving wheel 54 is rotated forward , another 
forward by pulling the rope 36. And once the revolving opposite end of each of the pawls 58 would extend and pass 
wheel 34 is rotated forward over a longer distance than the through one of the bores of the top plate 561 to engage with 
bushing 40 is , each of the pawls 44 would be moved along one of the ribs 601. In this way , the rotating plate 60 could 
with the rotation of the revolving wheel 34 , and eventually , be rotated forward together to rotate the shaft 5 and to , 
each of the mesh portions 44b meshes with one of the 25 consequently , collapse the shade material 4 . 
protuberances 38a of the cover 38. Consequently , the cover When the revolving wheel 54 is rotated backward by 
38 and the axial members 42 are moved forward together , controlling , and which is rotated over a longer distance than 
and the shade material 4 is collapsed as a result . the bushing 56 is , each of the pawls 58 would go into one 

Referring to FIG . 12 , to expand the shade material 4 , the of the bores 562 of the top plate 561 , and disengages from 
revolving wheel 34 should be rotated backward by slightly 30 the corresponding rib 601. In this way , the rotating plate 60 
pulling the rope 36 in an opposite direction , as described in bearing the weight of the shade material 4 through the shaft 
the first preferred embodiment . Once the revolving wheel 34 5 would be freely rotated relative to the revolving wheel 54 , 
is rotated backward over a longer distance than the bushing and the rotating plate 60 consequently expands the shade 
40 is , a sidewall of each of the engaging grooves 34a pushes material 4 . 
against the corresponding guide portion 44a to make each of 35 In summary , for each of the control structures 10 , 30 , 40 
the pawls 44 pivot forward to a position where each of the individually according to the first , the second , and the third 
pawls 44 is completely received in the corresponding cutting preferred embodiments of the present invention , the end of 
groove 40a . Meanwhile , each of the guide portions 44a each of the pawls would perfectly mesh with the correspond 
leaves the corresponding engaging groove 34a , and each of ing abutting portion , while the revolving wheel is rotated 
the mesh portions 44b does not mesh with one of the 40 forward by pulling the rope . Therefore , with the restriction 
protuberances 38a , whereby the cover 38 is rotated freely effect provided by the cutting grooves ( or the bores ) of the 
relative to the revolving wheel 34 by the weight of the shade bushing , there would be no annoying noise generated during 
material 4 through the shaft 5 , and consequently , the shade the process of collapsing the shade material 4. Furthermore , 
material 4 is expanded . At this time , since each of the pawls the pawls would neither accidentally mesh with nor disen 
44 is not pulled against by one of the engaging grooves 34a 45 gage from the abutting portions . On the other hand , when the 
of the revolving wheel 34 , each of the pawls does not pivot revolving wheel is rotated backward by pulling the 
regardless of gravity . is rotated over a longer distance than the bushing is , the 
A control structure 50 of the third preferred embodiment pawls would go into the cutting grooves ( or the bores ) of the 

of the present invention is illustrated in FIG . 13 and FIG . 14 , bushing and no longer contact with the cover . In other 
which is applied to the aforementioned window covering 1 , 50 words , the noise , which may be generated during the process 
and also includes a base 52 , a revolving wheel 54 , a of expanding or collapsing the window covering 1 , could be 
restriction means being a bushing 56 as an example , and a effectively reduced . Furthermore , the reliability of the pawl 
transmission member . related components could be increased as well . 

Referring to FIG . 15 and FIG . 16 , each of three engaging It must be pointed out that the embodiments described 
grooves 542 on an axial post 541 of the revolving wheel 54 55 above are only some preferred embodiments of the present 
has a curved bottom . Each of the pawls 58 has a root 58a invention . All equivalent structures which employ the con 
provided in one of the engaging grooves 542 , and the shape cepts disclosed in this specification and the appended claims 
of each of the roots 58a matches the curved bottom of the should fall within the scope of the present invention . 
corresponding engaging groove 542. The differences 
between the third preferred embodiment and the previous 60 What is claimed is : 
two preferred embodiments are that , each of the engaging 1. A control structure for raising and lowering a window 
grooves 542 is recessed into an end surface of the axial post covering which includes [ a headrail , a bottom rail , and ] a 
541 , whereby the pawl 58 pivotally provided in each of the shade material and a shaft , wherein the shade material [ is 
engaging grooves 542 has a pivoting direction , which is provided between the headrail and the bottom rail , and ) is 
different from that of any of the previous two preferred 65 expanded or collapsed by [ a ] the shaft [ provided in the 
embodiments . The bushing , 56 fits around the axial post 541 , headrail ] ; the control structure comprising : 
and the bushing 56 further has a top plate 561 provided on a base [ provided in the headrail ] ; 

rope , and 
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a revolving wheel connected to the base , wherein the and a mesh portion on two opposite sides thereof ; wherein , 
revolving wheel is rotatable forwards and backwards , when the revolving wheel is rotated forward , the pawl pivots 
and has an axial post ; until the guide portion and the mesh portion extend through 

a transmission member [ connected to the shaft and ] the cutting groove , the guide portion of the pawl stays in the 
provided on the axial post , wherein the transmission 5 engaging groove and the mesh portion of the pawl continues 
member has an abutting portion on a wall thereof , and meshing with the abutting portion so that rotation of the 
is adapted to be connected to the shaft ; revolving wheel rotates the cover ; when the revolving wheel a pawl pivotally provided between the transmission mem is rotated backward for a longer distance than the bushing is , ber and the axial post ; and the pawl pivots so that the guide portion and the mesh a restriction means , positioned between the transmission 10 
member and the axial post of the revolving wheel , portion of the pawl enter the cutting groove , the guide 
allowing the pawl to mesh with the abutting portion or portion of the pawl leaves the engaging groove , and the 
to disengage from the abutting portion ; mesh portion disengages from the abutting portion ; the 

wherein , when the revolving wheel is rotated forward , the cover bearing the weight of the shade material through the 
pawl pivots until the pawl meshes with the abutting 15 shaft is freely rotated relative to the revolving wheel at this time . portion and continues meshing with the abutting por 
tion through the restriction means ; and when the 7. The control structure of claim 6 , wherein the bushing 
revolving wheel is rotated backward , the pawl pivots further has a notch ; the axial post of the revolving wheel has 
until the pawl disengages from the abutting portion and a prominent rib provided thereon ; the prominent rib engages 

with the notch of the bushing , and pushes against one of two remains disengaged from the abutting portion through 20 
the restriction means . sidewalls of the notch along with a forwards or backwards 

2. The control structure of claim 1 , wherein the transmis rotation of the revolving wheel to rotate the bushing . 
sion member comprises a cover , the restriction means com 8. The control structure of claim 7 , further comprising a 
prises a bushing provided in the cover and fitting around the spring fitting around the bushing , wherein the base has an 
axial post , wherein the bushing has a cutting groove ; one end 25 axial bore , and the axial post of the revolving wheel passes 
of the pawl is pivotally provided on the axial post , while through the axial bore ; the axial bore of the base has a flange 
another end of the pawl extends [ thereof ) therefrom and at a front edge thereof ; one end of the spring pushes against 
passes through the cutting groove ; wherein , when the the flange , while another end thereof extends into the notch 
revolving wheel is rotated forward , the pawl pivots until the to hook the prominent rib . 
another end of the pawl passes through the cutting groove , 30 9. The control structure of claim 6 , wherein the pawl is 
and the another end of the pawl continues meshing with the pivotally provided on the bushing through an axial member , 

wherein the axial member is located closer to the mesh abutting portion ; when the revolving wheel is rotated back 
ward over a longer distance than the bushing is , the pawl portion than to the guide portion . 

10. The control structure of claim 1 , wherein the trans pivots into the cutting groove , and the another end of the pawl disengages from the abutting portion and remains 35 mission member comprises a rotating plate , and one side of 
disengaged so that the cover is freely rotated relative to the the rotating plate has a rib formed as the abutting portion ; the 
revolving wheel by a weight of the shade material through restriction means comprises a bushing located on the side of 
the shaft . the rotating plate , wherein the bushing includes a bore 

3. The control structure of claim 2 , wherein the axial post corresponding to the rib ; one end of the pawl is pivotally 
of the revolving wheel has an engaging groove , wherein the 40 provided on the axial post , while another end thereof oper 
engaging groove has a curved bottom ; the pawl has a root ably extends and passes through the bore ; when the revolv 
located in the engaging groove , and a shape of the root ing wheel is rotated forward the pawl pivots until the another 
matches a shape of the curved bottom of the engaging end of the pawl passes through the bore and engages the rib ; 
groove , so that the pawl is adapted to pivot within a width when the revolving wheel is rotated backward over a longer 
of the cutting groove , and whereby the another end of the 45 distance than the bushing is , the pawl pivots until another 
pawl operably extends to pass through the cutting groove . end of the pawl enters the bore and disengages from the rib 

4. The control structure of claim 2 , wherein the bushing so that the rotating plate bearing the weight of the shade 
further has a notch ; the axial post of the revolving wheel has material through the shaft is rotated freely relative to the 

revolving wheel . a prominent rib provided thereon ; the prominent rib engages 
with the notch of the bushing , and pushes against one of two 50 11. The control structure of claim 10 , wherein the axial 
sidewalk of the notch along with a forwards or backwards post of the revolving wheel has an engaging groove recess 
rotation of the revolving wheel to rotate the bushing . ing into one end surface of the axial post and having a curved 

5. The control structure of claim 4 , further comprising a bottom ; an inner wall of the bushing has a top plate provided 
spring fitting around the bushing , wherein the base has an thereon ; the bore is provided on the top plate ; the pawl has 
axial bore , and the axial post of the revolving wheel passes 55 a root located in the engaging groove , and a shape of the root 
through the axial bore ; the axial bore of the base has a flange matches a shape of the curved bottom of the engaging 
at a front edge thereof ; one end of the spring pushes against groove , so that the pawl is adapted to pivot within a width 
the flange , while another end thereof extends into the notch of the bore , and thereby the another end of the pawl is 
to hook the prominent rib . operably extended to pass through the bore . 

6. The control structure of claim 1 , wherein the transmis- 60 12. The control structure of claim 11 , wherein the bushing 
sion member comprises a cover ; the restriction means com further has a notch ; the axial post of the revolving wheel has 
prises a bushing provided in the cover and fitting around the a prominent rib provided thereon ; the prominent rib engages 
axial post , wherein the bushing has a cutting groove ; the with the notch of the bushing , and pushes against one of two 
axial post of the revolving wheel has an engaging groove ; sidewalls of the notch along with a forwards or backwards 
the pawl is pivotally provided on the bushing , and is adapted 65 rotation of the revolving wheel to rotate the bushing . 
to pivot in the cutting groove ; the pawl has a guide portion 


