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(54) Limit switch device actuated by rotary elements

(57)  Alimit switch device for a tubular motor or a like
winding device is provided for stopping power to the mo-
tor at two positions. Coaxial left and right handed screw
threaded portions (17,18) are formed internally on a ro-
tatable sleeve (16), the sleeve portions engaging respec-
tive left and right handed travelling screws. Axially
aligned guide rods (54) connected between two cheeks
and received in apertures in the travelling screws restrain

the travelling screws to reciprocate linearly, in opposite
direction with rotation of the sleeve. A pair of limit switch-
es (40,41) are disposed proximate one another, and for
fine adjustment of the limit positions are provided by
threaded abutments (24,25) engaged in each of the trav-
elling screws. A winding tube for receiving the roller, or
the like may be made rotationally fast with an internally
geared ring driven through an internal reduction gear set
to rotate the sleeve.
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Description

Technical field

[0001] The present invention relates generally to an
electrical switching device, and, more particularly, to
such a switching device which is actuated by rotary ele-

ments.

Background of the Invention

[0002] There are many applications in which it is de-
sirable to actuate switching means through rotary ele-
ments driven by an electric motor. One example is in
blinds raised and lowered by a reversible motor, where
a limit switch device controls power to the motor, stopping
the motor when the blinds are fully raised and lowered
respectively. One type of limit switch device employs left
and right-hand threaded shafts each receiving a travel-
ling nut and connected to a roller receiving the blind such
that rotation of the roller produces relative rotation be-
tween the travelling nuts and screws. When the blinds
are raised and lowered the nuts thus reciprocate linearly,
in opposite directions, and operate respective switches,
advantageously positioned together at an end of the de-
vice. In many of these prior art devices the left and right-
hand threaded shafts lie parallel to one another, within
the roller, however with this arrangement it is difficult to
achieve a compact device which can be readily assem-
bled. It is an object of the present invention to overcome
or substantially mitigate these disadvantages or more
generally to provide an improved limit switch device.

Disclosure of the Invention

[0003] According to one aspect of the present inven-
tion there is provided a limit switch device comprising:

a rotatable sleeve;

left and right handed screw threaded portions formed
internally on the sleeve, the screw threaded portions
having a common central longitudinal axis;

first and second travelling screws having external
screw threads, each external screw thread being
complementary to, and engaged in, a respective one
of the left and right handed screw threaded portions;

guide means extending longitudinally through the
travelling screws and preventing rotation of the trav-
elling screws relative tothe sleeve, wherein the guide
means restrain the traveling screws to move linearly
between opposing limit positions upon rotation of the
sleeve;

a pair of co-located electrical switches (40, 41), and
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a first and second abutment, each abutment being
mounted to a respective one of the first and second
travelling screws for contacting a respective ones of
the switches.

[0004] Preferably the device further includes:

a cheek to which the guide means is fixed;

aninternally toothed ring gear coaxial with the sleeve
and mounted for rotation relative to the sleeve and
to the cheek, and

a reduction gear set mounted to the cheek for trans-
mitting torque between the ring gear and the sleeve.

[0005] Preferably the reduction gear set includes a
second gear supported on an axle mounted to the cheek
and meshed internally with the ring gear, a third gear
rotationally fast with the second gear and meshed inter-
nally of a fourth gear rotationally fast with the sleeve.
[0006] Preferably first and second travelling screws
each have a longitudinally extending threaded aperture
therein and the first and second abutments have com-
plementary threaded portions engaged therein for ad-
justing the abutments longitudinally.

[0007] Preferably the guide means comprises a pair
of parallel rods fixed at one longitudinal end to the cheek
and received in diametrically opposite apertures in each
of the first and second travelling screws.

[0008] Preferably each abutment is adjustable longi-
tudinally relative to the travelling screw to which it is
mounted. Preferably each abutment comprises a screw
threaded shaft portion in a threaded aperture in a respec-
tive one of the travelling screws such that the position of
the abutment is adjusted by rotation of the threaded shaft.
Preferably the device further includes a pair of adjuster
members each mounted to rotate about a transverse ax-
is, each adjuster member having means for engaging a
tool and transmission means for transmitting torque be-
tween adjuster and its respective abutment. Preferably
the transmission means includes a worm coaxial with the
adjuster member and meshed with a worm wheel mount-
ed to the abutment shaft.

[0009] In another aspect the invention provides a limit
switch device comprising:

a rotating sleeve defining a longitudinal axis;

a pair of cheeks supporting opposing ends of the
sleeve for rotation thereof about the longitudinal axis;

an internally toothed ring gear mounted to one of the
cheeks for rotation about the longitudinal axis rela-
tive to the sleeve;

a reduction gearset meshed with the ring gear for
transmitting torque between the ring gear and
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sleeve;

leftand right handed screw threaded portions formed
internally on the sleeve, the screw threaded portions
having a common central longitudinal axis;

first and second travelling screws having external
screw threads, each external screw thread being
complementary to, and engaged in, arespective one
of the left and right handed screw threaded portions;

at least one guide extending through the travelling
screws and supported at opposing ends by the
cheeks, the guide cooperating with the travelling
screws to prevent rotation thereof relative to the
sleeve wherein the at least one guide restrains the
traveling screws to move linearly in opposite direc-
tions upon rotation of the sleeve;

a pair of electrical switches mounted to one of the
cheeks, and

a first and second abutment, each abutment being
mounted to a respective one of the first and second
travelling screws for contacting a respective ones of
the switches, wherein each abutment is adjustable
longitudinally relative to the travelling screw to which
it is mounted.

[0010] In still another aspect the invention provides a
winding device comprising:

an elongate winding tube for receiving a roller blind
or the like;

an electric motor connected by transmission means
for rotating the winding tube;

an internally toothed ring gear rotationally fast with
the winding tube;

a sleeve coaxial with the ring gear and mounted for
rotation relative to the ring gear;

a reduction gearset transmitting torque between the
ring gear and sleeve;

left and right handed screw threaded portions formed
internally on the sleeve, the screw threaded portions
having a common central longitudinal axis;

first and second travelling screws having external
screw threads, each external screw thread being
complementary to, and engaged in, a respective one
of the left and right handed screw threaded portions;

guide means extending longitudinally through the
travelling screws and cooperating with the travelling
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screws to prevent rotation thereof relative to the
sleeve wherein the guide means restrain the
traveling screws to move linearly linearly between
opposing limit positions upon rotation of the sleeve;

a pair of substantially adjacent electrical switches
disposed proximate one of the limit positions, and

afirstand second abutment each abutment mounted
to a respective one of the first and second travelling
screws for contacting a respective ones of the
switches, wherein each abutment is adjustable lon-
gitudinally relative to the travelling screw to which it
is mounted.

[0011] This invention provides a limit switch device
which is effective and efficient in operational use, and
which is compact in both the longitudinal and radial di-
mensions. The device may be economically constructed
and has an overall simple design which minimizes man-
ufacturing gear costs.

Brief Description of the Drawings

[0012] Preferred forms of the present invention will
now be described by way of example with reference to
the accompanying drawings, wherein:

Figure 1is a schematic longitudinal section of a wind-
ing device incorporating a limit switch device accord-
ing to an embodiment of the invention;

Figure 2 is a partially sectioned pictorial view of the
limit switch shown in Fig. 1, and

Figure 3 is a pictorial view of the limit switch of Fig.
2 in which a number of the component have been
omitted for clarity.

Description of the Preferred Embodiments

[0013] Referring gear to the drawings, Fig. 1 shows a
tubular motor winding device comprising a winding tube
11 onwhich is wound aroller blind, or the like (not shown).
This winding tube 11 has a central longitudinal axis 71
and one end of the winding tube 11 engages the limit
switch device 10. Fixed to a longitudinal end of the limit
switch device 10 is a support assembly 70 which may be
mounted, for example, in a window opening.

[0014] Supporting the moving components of the limit
switch device 10 are a first cheek 12 and a second cheek
13 fixed together by a pair of parallel guide rods 54. When
installed the cheeks 12, 13 are fixed via intermediate
members to the frame of a window, or the like. A journal
block 14 is fixed to the first cheek 12 and cooperates with
the cheek 12 to locate and support a ring gear 15 for
rotation about the axis 71. The ring gear 15 is journaled
on coaxial cylindrical faces on the journal block 14 and
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cheek 12 and located axially between shoulders on the
journal block 14 and cheek 12.

[0015] A generally cylindrical sleeve 16 is supported
torotate about the axis 71 with its opposing ends received
in coaxial recesses in the second cheek 13 and the jour-
nal block 14. On the inside of the sleeve 16 are screw
threaded portions of opposite hand, a left handed portion
17 innermost and a right handed portion 18 outermost.
The screw threaded portions 17, 18 are aligned coaxially
and are of the same nominal diameter and pitch. As il-
lustrated, the screw threaded portions 17, 18 may be
formed on separate portions 16a, 16b permanently joined
as by an interference fit or welding to form the sleeve 16.
[0016] First and second travelling screws 19, 20 have
external left and right handed threads and are received
in the left and right handed screw threaded portions 17,
18 respectively. A pair of parallel axially extending aper-
tures 21, 22 are provided in each of the travelling screws
19, 20, in diametrically opposing positions. A threaded
hole 23, aligned axially, is also formed in each of the
travelling screws 19, 20.

[0017] The guide rods 54 extend axially and are re-
ceived in the apertures 21, 22 in both traveling screws
19, 20 in a sliding fit thereby preventing rotation of the
traveling screws which are thereby guided linearly.
[0018] Firstand second abutments or abutment shafts
24, 25 are elongated to extend axially and each is exter-
nally threaded and received in one of the threaded holes
23 in each of the travelling screws 19, 20. The abutment
shafts 24, 25 protrude from the traveling screws 19, 20
and their inner ends terminate in inner faces 26, 27. The
longitudinally opposing outer ends of the abutment shafts
24, 25 extend through the cheek where each is supported
in a worm wheel mounted to the cheek, securing gear
the worm wheel axially relative to the abutment shaft 24,
25. The outer end of each abutment shaft 24, 25 has a
longitudinally extending flat 28 and is received in a
through-extending aperture in the helicoids gear or worm
wheel 29 which is of complementary shape to the abut-
ment shaft 24, 25, with a corresponding flat such that
torque can be transmitted between the worm wheel 29
and abutment shaft 24, 25, while the abutment shaft 24,
25 can also slide longitudinally within the worm wheel.
[0019] Two adjuster members 30, 31 are mounted to
the cheek 12 such that each may rotate about transverse-
ly aligned first parallel axes 35, 36. Each adjuster member
30, 31 has a first socket 32 for receiving a tool, and an
integral worm gear 33 meshed with the worm wheel 29.
The sockets 32 are recessed within the cheek 12. By
rotation of an adjuster member, the respective abutment
shaft 24, 25 is thereby turned so as to adjust the positions
of the inner faces 26, 27 longitudinally relative to the trav-
elling screw 19, 20 in which it is threadedly engaged. To
provide for further flexibility in accessing the device to
perform this manual adjustment of the longitudinal stop
positions, second sockets 34 are mounted for rotation
about parallel transverse axes 37, 38 substantially or-
thogonal to the first axes 35, 36. A bevel gear pair 39
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connects each second socket 34 and adjuster member
30, 31 for transmitting torque therebetween.

[0020] A pair of electrical limit switches 40, 41 are co-
located at one longitudinal end of the limit switch device
10. The switches are mounted to the second cheek 13
adjacentone another. Each switch 40, 41 has an actuator
42 by which the switch is actuated, the actuators 42 being
aligned axially with the end faces 26, 27 of the abutment
shafts 24, 25. The switches 40, 41 are connected to a
controller (not shown) for controlling power supply to the
reversible motor for moving the blind. For instance, if
switches 40 and 41 are actuated when the blind is fully
raised and lowered respectively, then the controller pre-
vents the motor being driven in a first direction to raise
the blind when switch 40 is actuated, and correspond-
ingly prevents the motor being driven in a second direc-
tion, opposite the first direction, to lower the blind when
switch 41 is actuated.

[0021] Straight cut teeth 44 are formed internally on
the ring gear 15. A reduction gear set includes a second
spur gear 45 supported on an axle 46 integral with the
first cheek 12 and meshed internally with the teeth 44 of
first ring gear. A third spur gear 47 rotationally fast with
the second gear 45 is sized to provide a second reduction
stage. A third reduction stage is provided by the third
gear 47 being meshed internally with a fourth ring gear
48, the teeth of which are formed internally in the sleeve
16.

[0022] The winding tube 11 is rotationally fast with the
ring gear 15 and thus operation of the motor to rotate the
winding tube 11 drive the travelling screws 19, 20 to re-
ciprocate linearly, in opposite directions. The reduction
gear set provides a large reduction in a small space,
thereby allowing the axial dimension of the device to be
reduced, while the coaxial arrangement of the traveling
screws allows a reduction in the radial dimension of the
device.

[0023] Aspects of the present invention have been de-
scribed by way of example only and it should be appre-
ciated that modifications and additions may be made
thereto without departing from the scope thereof.

Claims
1. Alimit switch device (10) comprising:

a rotatable sleeve (16);

left and right handed screw threaded portions
(17,18) formed internally on the sleeve, the
screw threaded portions having a common cen-
tral longitudinal axis (71);

first and second travelling screws (19, 20) hav-
ing external screw threads, each external screw
thread being complementary to, and engaged
in, a respective one of the left and right handed
screw threaded portions;

guide means (54) extending longitudinally
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through the travelling screws and preventing ro-
tation of the travelling screws relative to the
sleeve, wherein the guide means restrain the
traveling screws to move linearly between op-
posing limit positions upon rotation of the sleeve;
a pair of co-located electrical switches (40, 41),
and

a first and second abutment (24, 25), each abut-
ment being mounted to a respective one of the
first and second travelling screws for contacting
a respective ones of the switches.

2. The device of claim 1 further including:

at least one cheek (12, 13) to which the guide
means is fixed;

an internally toothed ring gear (15) coaxial with
the sleeve and mounted for rotation relative to
the sleeve and to the cheek, and

areduction gear set (45, 47, 48) mounted to the
cheek for transmitting torque between the ring
gear and the sleeve.

The device of claim 2 wherein the reduction gear set
includes a second gear (45) supported on an axle
mounted to the cheek and meshed internally with
the ring gear, a third gear (47) rotationally fast with
the second gear and meshed internally of a fourth
gear (48) rotationally fast with the sleeve.

The device of any one of claims 1 to 3 wherein first
and second travelling screws each have a longitudi-
nally extending threaded aperture therein and the
first and second abutments have complementary
threaded portions engaged therein for adjusting the
abutments longitudinally.

The device of any one of claims 2 to 4 wherein the
guide means comprises a pair of parallel rods (54),
and the cheek is fixed at one longitudinal end of the
rods, the rods being received in diametrically oppo-
site apertures (21,22) in each of the first and second
travelling screws.

The device of any one of claims 1 to 3 wherein each
abutment is adjustable longitudinally relative to the
travelling screw to which it is mounted.

The device of any one of claims 1 to 6 wherein each
abutment comprises a screw threaded shaft portion
received in a threaded aperture in a respective one
of the travelling screws such that the position of the
abutment is adjusted by rotation of the threaded
shaft, a pair of adjuster members are each mounted
to rotate about a transverse axis, each adjuster
member having means for engaging a tool and trans-
mission means for transmitting torque between ad-
juster and its respective abutment.
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8.

10.

The device of claim 7 wherein the transmission
means includes a worm (33) coaxial with the adjuster
member and meshed with aworm wheel (29) mount-
ed to the abutment shaft.

The device of any one of claims 1 to 8 wherein first
and second cheeks support opposing ends of the
sleeve for rotation thereof about the longitudinal axis,
longitudinally opposing ends of the guide means are
fixed to the first and second cheeks respectively,
both pairs of adjuster members are mounted to the
first cheek and the pair of switches are mounted to
the second cheek.

A winding device including a limit switch device (10)
as claimed in any one of claims 1 to 9 and further
including

an elongate winding tube (11) rotationally fast with
the rotatable sleeve (16), the winding tube being
adapted for receiving a roller blind or the like, and
a reversible electric motor connected by transmis-
sion means for rotating the winding tube.
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