
SELF OPENING UMBRELLA FRAME The invention relates to a self opening
umbrella frame having canopy-supporting rods, which can be shortened in at
least a twofold manner; and a stick which is telescopic in 5   at least two
stages and carries a displaceable slider, to which lower struts of a canopy
linkage are linked. The frame is opened by a compression spring working
axially of the stick between two relatively movable parts and is closed by
pulling the slider down the stick against the 10   action of the spring. A
self opening umbrella of this kind is known, for example, from
US-A-4,676,262.  In this model, the drive spring is located directly under
the umbrella crown which is fixed on the stick; and acts as an auxiliary
slider. 15   Since the displacement path of this spring below the umbrella
crown is relatively short when opening and closing the umbrella, the stick
is largely unaffected by erosion and scratches in contrast to self opening
umbrellas of other models, for example, in which the drive spring is 20
disposed between main and auxiliary sliders, and moves up and down over
almost the entire stick length when opening and  closing  the  umbrella.
Nevertheless,   in  both constructions the drive spring requires a
relatively high force when retracting the main slider during the closing 25
movement and it is difficult for the user to maintain a grip on the slider
and complete the closing movement of the slider down towards the handle at
the lower end of the stick. The underlying object of the invention is to
provide 30   a self opening umbrella frame which requires low manual force
when retracting the slider and closing the umbrella canopy. In accordance
with the invention, a self opening umbrella frame comprises a telescopic
stick; a ring fixed 35   on the stick adjacent to the upper end of the
stick; canopy-supporting rods, which are shortenable in at least a two fold
manner, and which are pivotally connected at   



2 their  inner  ends  to  the  ring;  a  slider  which  is displaceable
along the stick beneath the ring; lower struts pivotally interconnecting
the slider and rods; a crown above the ring and displaceable axially of the
stick;upper 5   struts pivotally interconnecting the crown and rods; and a
compression spring interposed between the crown and an abutment fixed
relatively to the stick, whereby the frame is self opening primarily as a
result of the expansion of the compression spring applying tension through
the upper 10   struts to the rods and is closed by manually pulling the
slider down the stick, this action recompressing the spring. In this
manner, a drive mechanism for the opening of an umbrella canopy is
obtained, in which the retraction 15   force of the slider, of which there
need only be one, can be approximately equal to the opener force. By this
means, a lesser force is required when retracting the slider and closing
the umbrella canopy and, consequently, operation is facilitated.  To
compensate for this, however, the drive 20   spring can also be designed to
be stronger in order to effect the opening in a more efficient manner, if
required. Additionally, the sliding path of the drive spring on the stick
is minimal or can be avoided completely which results in a corresponding
minimisation or avoidance of associated 25   frictional forces between the
drive spring and the stick, and the avoidance of unsightly scratching of
the stick. The abutment may be formed by the ring. Alternatively, the
spring can be supported directly on the stick and, by this means, the
circumferential volume of 30   the closed umbrella can be reduced in that
the abutment is a stop located on or in the stick. A further reduction of
the circumferential volume of closed umbrella can result if the lower end
of the spring is received into the stick. 35        The crown may have a
spigot of which is guided displaceably in the upper end of the stick. The
upper end of the spring may be received within a cavity in the crown. 



2In that case, the upper end of the stick guiding the spigot may project
beyond the ring but, in the closed state 40   of the umbrella, is also
received in the cavity in the crown.    3 The ring may be provided with a
casing for the lower end of the spring, the casing being anchored on the
stick by means of a shaping of the stick engaging the casing. The invention
also includes an umbrella incorporating 5   a canopy cover supported by a
frame in accordance with the invention, wherein the rods can be shortened
in a threefold manner, the rods being secured with the canopy spread by a
respective over centre catch in a stable position by virtue of a pivotal
joint between a control rod and a lever arm of 10   a respective first
parallelogram linkage passing through an over centre position in relation
to a diagonal between pivots of that linkage, the lever arm being an
extension of a link of an adjacent parallelogram linkage, and the stable
position being maintained by radial tension in the cover. 15        Each
over centre catch may then be releasable released by an anti lock device by
virtue of the pivotal joint connecting the  control  rod  and the  lever
arm  being constructed as a pin and slot connection which, when closing the
umbrella frame, in the first phase of release 20   of the canopy, jerks the
pin out of the over centre position through the diagonal owing to the
tendency of the lower struts to spread and the corresponding radial
displacement of the control rods. The invention is explained in greater
detail below 25   with reference to an exemplary embodiment illustrated in
the accompanying drawings, in which:- Figure 1 shows in elevation half of a
self opening umbrella constructed according to the invention with opened
canopy; 30        Figure 2 is an enlarged view of the section "A" in Figure
1; 



Figure 3 shows the half umbrella according to Figure 1, but in the closed
state of the umbrella canopy; Figure 4 shows the half umbrella with half
opened 35   umbrella canopy; and, Figure 5 is an enlarged view of the
section "B" in Figure 4.    The invention can be put into effect
irrespective of whether the canopy rods consist of two, three or four
hinged and/or telescopic members and, accordingly, foldable and/or slidable
constructions. In the case of the exemplary 5   embodiment  illustrated,
the  invention  is  used  in conjunction with a shortenable umbrella frame
which can be folded in a threefold manner. The frame has canopy rods each
consisting of inner, central and outer parts D1, D2 and D3 which can be
folded onto one another and, extend 10   from a central fixing ring 4, to
the peripheral ends e of the canopy rod parts D3. A stick 1 can have at
least two telescopic parts 1' and 1" on which a main slider 2 is
displaceable upwards and downwards. The latter serves for retracting the
open umbrella canopy when it is pulled down 15 along the stick 1. Pivoted
at joints 3' on the main slider 2 are lower struts 3 which, via pivot
joints 6, support the inner canopy rod parts D1 from below.  These rod
parts D1 are hinged to the central fixing ring 4 at pivot joints 5. For the
purposes of clear representation, the drawings 20 only show one of the
canopy rod formations which extend radially and are arranged around an
umbrella crown 20. At  its outer  end,  each  inner canopy rod D1 is
connected via a pivot joint 7 to a short lever arm 8a of a control link 8
for the respective central canopy rod part 25   D2.  The short lever arm 8a
is connected to a control rod 10 by a pivot joint 9. The joint 9 has a pin
which is guided displaceably in a slot 9a in such a way that the lever arm
8a and an end 10a of the control rod 10 can enter a U shaped profile of the
canopy rod part D1 when the 30   umbrella canopy is opened and can contact
the base of this 



profile, the pin of the joint 9 situated in the end 10a coming to rest
above the connection diagonal Di and, consequently, in an above dead centre
position in relation to both the pivot joint 7 and a pivot joint 11 between
the 35   rod 10 and the struct 3.  In this position enforced by the tension
in a canopy cover 18, any leverage of the control rod 10 on the short lever
arm 8a in the closing direction    5 of the canopy is eliminated and thus
also the canopy is held in its optimally stable flat open position shown in
Figures 1 and 2 under the tension in the canopy cover 18. However, the
pin/slot connection 9, 9a also  has the 5   effect of an anti-lock device
AB.   It releases an over centre catch T described above as soon as the
initial phase of the closing of the canopy begins upon pulling down of the
main slider 2. At this time, the lower strut 3 is spread in the direction
of the arrow Y and the control rod 10   10 is displaced radially outwards
so that the joint pin 9 in the slot 9a of the lever arm 8a is inevitably
also jerked downwards through of the dead centre position described above
to a position below the connection diagonal Di, as shown by the arrow AB in
Figure 2. Accordingly, at 15   the same time as the release of the canopy
cover 18, the held open position of the umbrella canopy is already released
and the required lever engagement on the short lever arm 8a in relation to
the joint 7 is reestablished so that, when the main slider 2 is pulled down
further, the 20   entire subsequent closing movement of the canopy can
take. place smoothly.  This forms the subject of our copending application
of even date, reference 50/4269/01(GB 9019816 g) A portion D1' of the inner
canopy rod part D1 and the control rod 10 form the long links, and the
short lever arm 25. 8a with a portion 3a of the strut 3 located between the
joints  6 and  11  form  the  short  links,  of  a  first parallelogram
linkage P1. Each  central   canopy  rod  part  D2,   extending 



approximately parallel to the respective control link 8, 30   consists of
two portions D2' and D2".  These are pivotally interconnected by a joint 12
and guided displaceably by means of a slide element 13 on the control link
8. At its outer end, the control link 8 is pivotally connected by a joint
14 to the respective outer canopy rod part D3. The 35   part D2' is
pivotally connected by a joint 15 to the respective inner canopy rod part
D1 while the portion D2" engages a short lever arm D3' of the outer canopy
rod part    6 D3 via a pivotal joint 16. Accordingly, the central canopy
rod part D2 with its two portion D2' and D2", together with the control
link 8, form the long links, and the short lever arm. D3' of the outer
canopy rod part D3 with the 5   short lever arm D1a between the joints 7
and 15 form the short links of a second parallelogram linkage P2. The joint
15 can be combined with a guide slot 15a, in which the part D2' is
displaceable in the form of a hairpin for the purpose of achieving a length
compensation as emerges from 10   the positions according to Figures 3 and
1. The central fixing ring 4 is connected to the stick 1, fixed in terms of
rotation and displacement, by means of a transverse pin or a shaping la
embossed out of the stick 1 in the form of a tab or a nipple. The fixing
ring 4 can be 15   provided with a spring housing 4a and can provide a
lower abutment W for the lower end F' of a drive spring F. The latter is
supported with its upper end F" inside a cavity 20a of the crown 20 and is
consequently stressed and released between the abutment W, fixed to the
stick, and 20   the crown 20 and serves as a motor for opening the umbrella
canopy.  The crown 20 can be guided displaceably by means of a spigot 20b
extending into the stick 1, or it can be supported over an end lb of the
stick non positively without such a guide simply by the drive spring F and
held 25   freely suspended over the end lb of the stick by a radial
formation of upper struts 30.  The upper struts 30 are 



hooked rotatably on to the crown 20 and in the respective inner canopy rod
parts D1 and, consequently, connected by pivotal joints 19 and 21.  In this
manner, the crown 20 30   upon opening and closing of the canopy is raised
and lowered in relation to the stick 1 and the fixing ring 4 and,
correspondingly, the drive spring F is also released (Figure 1) and
stressed (Figure 3). The drive spring F can also be sunk into the stick 1
35   and can contact an abutment W', fixed to the stick, with its lower end
F' on a transverse pin or tab 1c or an annular groove of the stick 1. The
end lb of the stick can    7 protrude beyond the fixing ring 4 in the form
of a projection and, together with the upper end F' of the drive spring F,
can be completely received in the cavity 20a of the crown 20 in the closed
position of the umbrella canopy. 5        The  canopy  is  opened  out
automatically  with displacement of the main slider 2 on the stick 1 into
the opened position according to Figure 1 after releasing the slider 2 by
means of a triggering device which is known per se. The canopy can be
collapsed by pulling down the slider 10   2 by hand into the closed
position according to Figure 3. During collapsing, the canopy rod parts D1
and D2 form a bend K' and, at the same time, the canopy cover 18 which is
connected to the canopy rod part D1 by means of a thread 17, is also pulled
in and folded.  The outer canopy rod 15   parts D3 collapse at a bend K
against the canopy rod parts D2 during the closing so that, in folded
position, they point with their ends e down towards an umbrella handle (not
shown) at the bottom of the stick 1. The U shaped profiling, already
described, of the 20   canopy rod parts D1 and D2, of the struts 3 and of
the control rods 10 can be effected in such a way that these parts enter
completely or at least predominantly inside one another  in the  closed
state  of  the umbrella  canopy according to Figure 3 and, in this manner,
in conjunction 



25   with the encapsulated structure of the opening mechanism at the tip of
the umbrella result in a bundle of small and compact volume. The canopy
cover 18 is fixed to the crown 20 by means of a cap 22. An annular shock
absorber 23, arranged under the central fixing ring 4, absorbs the stop 30
of the main slider 2 on the fixing ring 4 in the opened position of the
canopy.    8 CLAIMS 1. A self opening umbrella frame comprising a
telescopic stick; a ring fixed on the stick adjacent to the upper end 5
of the stick; canopy-supporting rods, which are shortenable in at least a
two fold manner, and which are pivotally connected at their inner ends to
the ring; a slider which is displaceable along the stick beneath the ring;
lower struts pivotally interconnecting the slider and rods; a 10   crown
above the ring and displaceable axially of the stick; upper struts
pivotally interconnecting the crown and rods; and a compression spring
interposed between the crown and an abutment fixed relatively to the stick,
whereby the frame  is self opening primarily as a result of the 15
expansion of the compression spring applying tension through the upper
struts to the rods and is closed by manually pulling the slider down the
stick, this action recompressing the spring. 20   2.   A frame according to
claim 1, in which the abutment is formed by the ring. 3.   A frame
according to claim 1, in which the abutment is a stop located on or in the
stick. 25 4.   A frame according to claim 3, in which the lower end of the
spring is received within the stick. 5.   A frame according to claim 1, in
which the crown has 30 a spigot of which is guided displaceably in the
upper end of the stick. 6.   A frame according to any one of the preceding
claims, 



in which the upper end of the spring is received within a 35   cavity in
the crown.    7.   A frame according to claims 5 and 6, in which the upper
end of the stick guiding the spigot projects beyond the ring but, in the
closed state of the umbrella, is also received within the cavity in the
crown. 5 8.   A frame according to any one of the preceding claims, in
which the ring is provided with a casing for the lower end of the spring,
the casing being anchored on the stick by means of a shaping of the stick
engaging the casing. 10 9.   An umbrella incorporating a canopy cover
supported by a frame according to any one of the preceding claims, in which
the rods can be shortened in a threefold manner, the rods being secured
with the canopy spread by a respective 15   over centre catch in a stable
position by virtue of a pivotal joint between a control rod and a lever arm
of a respective first parallelogram linkage passing through an over centre
position in relation to a diagonal between pivots of that linkage, the
lever arm being an extension of 20   a link of an adjacent parallelogram
linkage, and the stable position being maintained by radial tension in the
cover. 10.  An umbrella according to claim 9, in which each over centre
catch can be released by an anti lock device by 25   virtue of the pivotal
joint connecting the control rod and the lever arm being constructed as a
pin and slot connection which, when closing the umbrella frame, in the
first phase of release of the canopy, jerks the pin out of the over centre
position through the diagonal owing to the 30   tendency  of  the  lower
struts  to  spread  and  the corresponding radial displacement of the
control rods.    


