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(57) Abstract: A punch bag support assembly includes a mounting unit (3), a first elongate arm (5) pivotally connected at a first end to
the mounting unit and a second elongate arm (7) pivotally connected at a first end to the second end of the first elongate arm. Mounting
means (133) for a punch bag or the like are arranged adjacent the second end of the second elongate arm. The connection between the
mounting unit and the first elongate arm and/or the connection between the first elongate arm and the second elongate arm 1s provided

with a spring mechamsm (163).
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1

Punch Bag Support Assembly

Field of the Invention

The invention relates to punch bag support assemblies. As used herein, the term punch bag

covers other training devices which are intended to be struck by the user, an example being

a torso pad.

Background to the Invention

Traditionally, punch bags used for the training of athletes, including boxers, have comprised

a stationary bag suspended by a strap and mounted on a spring or between two straps with

inherent elasticity. The punch bag returns to a position in front of the boxer after he has hit
it. Such a comparatively stationary punch bag does not provide a realistic workout. In

practice, a real opponent would move about much more in relation to the subject boxer.

- US5048822 _disdoses a punch bag support assembly including a track from which the punch

bag may be suspended, a drive for moving the punch bag along the track, and control
apparatus for controlling the speed and direction of movement along the track.

GB2434112 discloses a punch bag support assembly which includes a linear mechanism

which supports the punch bag and allows its linear movement along a given length of track.

First and second rotary mechanisms enable rotation about first and second axes

respectively.

EP2437860 discloses a punch bag support assembly having a bas, a first movable disc
rotatably connected to the base and a second movable disc rotatably connected to the first

movable disc. This arrangement is claimed to give rise to an unpredictable movement

pattern for a punch bag mounted on the support assembly.

Statements Of the ll‘lV&l"ltiOl"l

According to the present invention, there is provided a

punch bag support assembly comprising:
a mounting unit;

a first elongate arm pivotally connected at a first end to the mounting unit;
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a second elongate arm pivotally connected at a first end to the second end of

the first elongate arm; and

mounting means for a punch bag arranged adjacent the second end of the

second elongate arm,

5 - wherein the connection between the mounting unit and the first elongate
arm and/or the connection between the first elongate arm and the second elongate

arm is provided with means for urging the or each arm towards predetermined

positions relative to the mounting unit and/or the other arm.

10  Preferably, the or each urging means is a spring.

Preferably, the assembly is provided with at least one damper.. The or each damper may be,

for instance, an adjustable spring.

15  Preferably, a damper is provided at the pivotal connection between the mounting unit and '

the first elongate arm and/or at the pivotal connection between the first elongate arm and

the second elongate arm.

Preferably, at least one connection comprises a bearing assembly.

20
Preferably, the mounting means comprises a spring.
Preferably, the fhoun"ting unit compriSes a plate provided with means whereby the assembly
may be attached to a suitable support structure. '

25
Preferably, the assembly comprises means for locking the _two arms together.
Alternatively or additionally, the mounting unit preferably comprises mean whereby a
punch bag 'may be suspended directly from the mounting unit.

30

Preferably, the or each arm is a hollow, rectangular cross-section element.
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Preferably, the arms are slightly cUrved.

Preferably, bearings are provided between the mounting unit and the first arm and between

the first arm and the second arm.

Preferably, the bearings are Iocated within bearing housings within each of which is
mounted a spring arrange'm‘ent_pmvided with means for causing the movement of the

punch bag to become jerky.

- The present invention also provides a method of providing punch bag training comprising

providing a punch bag suppbrt asSémbly according to any of the preceding claims, attaching
a punch bag to said 'punCh bag support assembly whereby Striking the punch bag will cause
it to follow a complex path of dee_ment due to the connections between the mounting unit

and the ﬁrstelongate arm and between the first elongate a'rm and the second elongate arm.

Brief Description of the Drawings
The accompanying drawings are as follows:
- Figure 1 is a diagrammatic top plan view of a fifst embodiment of a punch bag o
support assembly of the invention; ‘ : .
Figure 2 is a perspective view of a second embodiment of a punch bag support
assembly in accordanCe with the present invention;
Figure 2Ais a partial viéw of a third embodiment of a punch bag support assembly in

accordance with the present invention.

Figure 3A and 3B show the support assembly of Figure 2 having a punch bag

attached thereto;
- Figure 3C shows a device for attaching a punch bag to the bearing housing of the
support assembly Of Figure 2;
Figure 4 shows the components of the support assembly of Figure 2;
Figure' S shows detail of a spring arrangement formihg part of a support assembly

such as that of Figure 2;

Figure 6 shows a punch pad for use with the support assembly of Figure 2;
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Figure 7 is an exploded, perspective view of a fourth embodiment of a punch bag
support assembly in accordance with the present invention;
Figure 8 is an explodéd perspecti\ke viéw of th.é primary arm of the embodiment of
Figure 7; . ' ' ' ' ‘
Figure 9 .is'.én 'exploded perspéctive view of the secondary arm of the embodiment of
Figure /. ' '
Detailed Description of the Invention
Embodiments of the present invention will now be described, by way of examples only, with

reference to the accompanying drawings.

Referring to Figure 1 of the accompanying drawings, punch bag support apparatus 1in '
accordance with the present invention comprises a mounting unit 3 which, in use, is fixed to
a ceiling or other suitable support structure. A first elongate arm 5 is. pivotally connected
at a first end (hidden by the mounting unit 3) to the mounting unit 3. A second elongate
arm 7 is pivotally connected at a first end 9 to the second end 11 of the first elongate arm.
Mounting means (not shown) for a punch bag are arranged adjacent the Second 'end 13 of
the second elongate arm 7. Spring mechanisms are provided at one or both of the
connections between the first arm 5 and the mounting unit 3 and between the second arm
7 and the first arm 5. The spring mechanisms act to resist the pivotal movement of the

arms, tending to return them to stationary positions.

Figure 1 illustrates various possible positions, a - f, of the arms 5 and 7 during use of a
punch bag supported by the apparatus 1. A 360° span of movement within the dotted circle
15 is enabled and the path of the punch bag is difficult or impossible for the user to predict,

thereby providing a realistic simulation of the movements of a real opponent.

" The punch bag may be suspended from' the apparatus 1 by a fixed connection or by one that

provides twist and snagging reduction by the use of a swivel hook holder. Accordingly, the assembly
may be operated in an entirely stationery mode, in a swivel mode and in a manner allowing relative

pivotal movement between the arms, that is to say, encompassing at least three functions provided

by a single assembly.
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Figures 3A and 3B of the accompanying drawings illustrate the assembly secured to a beam 141 and
arranged to operate in a manner allowing relative moment between the arms (Figure 2A) and in the

swivel mode in which the arms 5 and 7 are locked together by a locking screw 131 (Figure 2B).

Referring to Figure 3C, there is illustrated an alternative way of operating a punch bag in a stationery
mode. This involves locating a punch bag on the loop 51 of a tie down ring 53 which is located on
the lower end of the bearing housing 109 of the assembly. Ring 53, from which the punch bag hangs,
can be pivoted to one side, when the puch bag is not attached, to allow access to the housing screw

which holds the bearing housing 109 together.

In an alternative embodiment shown in Figure 2A, the arms 61 and 63 are slightly curved, the effect

of which is to reduce or eliminate the jarring issues during use of the assembly.

Referring in more detail to Figures 2 and 4 of the accompanying drawings, the depicted
embodiment of a punch bag support assembly 105 in accordance with the prese'nt invention
includes a fixing plate 101 having fixing holes 103 by means of which the plate 101 may be

attached to a support structure such as a ceiling.  Extending downwardly from the centre
of plate 101 is a disc 104 which is attached to plate 101 by rod or bolt 105 which in turn

extends via disc 107 into a bearing housing 109 provided with a cap end 115.

An adjustable nylon damper screw 113 extends into bearing housing 109, the end of which

is received by a damper screw receiver located within housing 109. Damper screw 113 is

capable of being screwed into a chosen degree of engagement with bolt 105 to effect a

desired degree of damping of the rotation of bearing hou'sing 109 about_bolt.105.

Extending horizontally from bearing housing 109 is a hollow p‘rimary arm 117 which is
rectangular in cross section and which is provided at its end remote from housing 109 witha
beari'ng housing 121 which includes upper and lower bearing components 125‘ and 127 and
a bolt 123 extending axially through these components. Cohnected to bearing housing 121,
at a position below that of primary arm 117, is a secondary arm 129 which extends

horizontally in a plane below that of primary arm 117.
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Provided within bearing housing 121 is a spring arrangement such as that illustrated as 163
In Figure 5. Spring 167 Is mounted on carrier rod 165. A catch 169 is located in such a '
position that detents extending r'adially outwardly from rod 165 engage with catch 169

causing the movement of the punch bag to become jerky, thereby more closely resembling

the movement of an opponent in a real fight situation.

Secondary arm 129 has, extending vertically therethrough at a mid-position therealong, a
locking screw hole 132 within which a Iocking screw 131 is located. Locking screw 131 may
be turned so that its shank extends through screw hole 132 into engagement with a locking
screw receptor 119 located on the underside of primary arm 119 in ofder to prevent relative

rotational movement between the primary and secondary arms 117 and 129.

The end of secondary arm 129 isprovided with a cap end 135.

Extending downwardly from that end of secondary arm 129 remote from bearing housing
121 is a directional spring (not shown) to which' is attached a bolt hqok 133 whereby a

punch bag or the like may be attached to the support assembly.

The damper screws may be made of any suitable material including metal and plastics. Rod

or bolt 105 may be welded to fixing plate 101 and grub screws used to secure the assembly

in place.

Figure 6 of the accompanying drawings shows a torso pad 157 which is formed from pieces

of impact foam 159 located within a cover having a zip 160. Located within the padis a

stabiliser paddle 161 which is connected to the suppdrt assembly by means of connector

149 having a tube 151, spring 153 and locking attachment 155.

The spring 153 in the middle of tube 151 results in the motion of the torso pad being highly

30 random. This, together the effect of the spring arrangement 163 (Figure 5), creates a truly

realistic behaviour of the pad in use compared with the movements of an opponent during a
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competitive fight. This is the case duri_ng relatively slow movement of the pad due at least

in part to the snap/release action provided by the stored energy of the spring.

Referring to Figures 7 to 9 of thé accompanying drawings, a fou rthehbbdiment of a punch
bag support assembly in accordance with the present invention is broadly similar to the
above-described third embodiment. Primary arm 201 has at one end a housing 203 which
is pivotally attached to bearing plate 211 via a shaft 207, a further housing 209, a bearing
210 and a bearing retain.ing plate 212.

The other end of primary arm 201 is pivotally attached to a secondary arm 213 by housing
components 215 and 217 which together house a shaft 219 a spring 221, a bearing 210 and
a bearing retaining plate 223. Spring 221 is a flat stainless steel coil spring having radially'

directed ends which engage in respective slots in shaft 219 and housing 217.

Extending through arm 213 about two thirds of the way along the arm from its pivotally
attached end is locking bolt arrangement 225 which allows the two arms 201 and 203 to be
locked together, if desired. Arrangement 225 includes a knob 227, a locking bolt 229, a
locking bolt 231 and a spring233.. .

At the free end 235 of secondary arm 213 there is located an attachment port bushing 237, ‘

allowing attachment of 3 punch bag or the like, and an end cap 239.

It will be appreciated that the invention can be embodied in different ways. For instance,
the secondary arm may be provided with two further holes for the spring loaded pad tb be

moved closer to the centre of the jointed connection to the primary arm. This will close

down the distance to the target pad and also close down the overall rotational difference of
the pad. In effect, this brings the sparring distance closer to the centre o_f the fighting
distance in relation to the pad. Overali, this simulates a fighter fighting on the counter at

long distance as well as a fighter getting in close.

An extra damping thumb screw can be added to the secondary arm so as to complement
the secondary arm distance change with the two extra hole 'ﬂxing points for a ﬁghter that

likes to fight close in. This will result in different speeds of both arms at different
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adjustments from length to speed as each arm would be unique in rotation from primary to

secondary.

In these ways the behaviour of the product is much more unpredictable. The product can
be custom made to a different class of sparring while retaining its unigue randomised

action.
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CLAIMS

A punch bag support assembly comprising:

a mounting unit;

a first elongate afm pivotally connected at a first end to the mounting unit;

a second elongate arm pivotally connected at a first end to the second end of
the first elongate arm; and

mounting means for a punch bag arranged adjacent the second end of the
second elongate arm,

wherein t'he connection between thé mounting unit and the first elongate
arm and/or the connection between the first elongate arm ahd the second 'elongate'
arm is provided with means for urging the or each arm towards predetermined

positions relative to the mounting unit and/or the other arm.

A punch bag support assembly when the or each urging means is a spring.

A punch bag support assembly according to claim 1 or claim 2, wherein the assembly

is provided with at least one damper.

A punch bag support assembly according to claim 3, wherein the damper comprises

an adjustable pin.

A punch bag support assembly according to claim 2 or claim 3, wherein the damper
is provided at the pivotal connection between the mounting unit and the first
elongate arm and/or at the pivotal connection between the first elongate arm and

the second elongate arm.

A punch bag suppOrt assembly according to any preceding claim, wherein at least

one connection comprises a bearing assembly.
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7. A punch bag support assembly according to any preceding claim, wherein the

mounting means comprises a spring

8. A punch bag support assembly according to any of the preceding claims, wherein the
5 mounting unit comprises a plate provided with means whereby the assembly may be

attached to a suitable support structure.

Q. A punch bag support assembly according to any of the preceding claims, wherein

assembly comprises means for locking the two arms together.

10
10. A punch bag support assembly according to any of the preceding claims, wherein the
mounting unit comprises mean whereby a punch bag may be suspended directly

from the mounting unit.

15 11. A punchbag support assembly according to any of the preceding claims, wherein the

or each arm is a hollow, rectangular cross-section element.

12. A punch bag support assembly according to any of the preceding claims, wherein
said arms are slightly curved.
20 13.  Apunch bag support assembly according to any of the preceding claims, wherein
bearings are provided between the mounting unit and the first arm and between the

first arm and the second arm.

14. A punch bag support assembly according to Claim 11, wherein the bearings are
25  located within bearing housings within each of which is mounted a spring
arrangement provided with means for causing the movement of the punch bag to

become jerky.

15. A method of providing punch bag training comprising providing a punch bag support '
30 assembly according to any of the preceding claims, attaching a punch bag to said
punch bag support assembly whereby striking the pUnchbag will cause it to follow a

complex path of movement due to the connections between the mounting unit and
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the first elongate arm and between the first elongate arm and the second elongate

arm.



WO 2021/137195

Em\*“\.

Pprwe

AN A BEATIND ROk amT

-

P
5
¢
it
\&); ‘-
e GH
e
e
i
0";
)’

S a’ -
S
2 52':
e

s
R
A
N
S
£

a b
RSN NN RN
. 3 7. LM N
SRS
Q’\.« "‘r:»f)b. rinSans e
R WA S A4 A
R A s
N R A A
%‘&%?:%4’4\“0"\:' :': '3 ': ] ."’ * : » ’ -
N o e folv il i
iy on e e

e

AN

: NN
DO ‘U'\'Q‘ . ,
s *%\21‘2&}\‘ .

. & « A A
L. F g3 (.Q‘..‘l& Ahbk

KON

ATRE R ARDEMDL ¥ e,

g";‘ﬁ'

ﬁ-'-

<
l-': ‘_v:J_’J:/ P o
CPLC I 0 Wk
w A, oA

PCT/1B2020/062599

1/3

A W wmom- -
o~ R Y e -

- -
™
bW
..lw -
m :
. -
. I §
~ -
~ -
- .
-
N\
w
) -
A
-
“
Y “
'«\ h
- \\
S <
1 ’ %
4 A 4 3
S
s
% e
. ./
[N .
“ /

™

FigiNg SLAYE

o~ 7 e
-~ .

{
%

e

PRt R IL R X2

*‘

-

~
o

.

\ " CYR WK ..

Wk S Yond A

TSN AN e ke NS AN A m _ :
RN B AN A A A \{:\ AVNT IS 44 . - e - A L R N R LU R AT,
KRR | 7 \!\\& A."S- -y BN R ‘b\:\'\:\\\ P\/‘?\‘?\rvvw'&vw\"yvs\' TR R R R R R >
ek, \’%\:.\, Sy " A LN e L e s S PR NN SO AN ek
0% ;}R SRS N g%:xﬁf:{ R R T
. R .,

R AT AN e,

\;

Y . . e,

e’ .‘vivivv A AN S AR Y_'\','\'\\:\\ Ay
v

¥

‘v, A R SO rvvv_n(w»’x':«rv”w"qxvyt, . {\
mv*«,m:"'.uvc.vgﬁf,',ﬂé:‘.ar."n*.o.f.f}}“é.. 2
R AGK ST N )

SERENARR
RORY AR <
TR S

o g ) t*p v v - ik, \r'vwv_'v e N Y \' h ~‘: X
AN LN < . s ; g f‘mvvv:'r o o :'?"' e, \"\ \‘&4
SRR R R A I o e S SN

- -.v‘n\ N \ . ™ :V\, :{ & !-\ L A1 r. V' 'V"('.V-Yx \-. '.. ?.'-v' ‘vw- vvv”:%\v"\ by |
e N \g‘-\ﬂ ; T A A AT

!.!-’ \.\b\r:sn.vss‘s- '\-g‘ b s, -y - - -~

.\‘\’. o > .\‘o A‘\A\l.: :‘aﬁ-. \ . . : y .'.! * v" .b' \
R N e

3 ’y TR AR Y A e Y RN J -, Nl
¥ ) )‘\ Q&? k) q“. R MO ‘\.\t‘\‘\ ) 5 ) Y - * NN S
o ) 7,-_‘ P R B S e e | D B - \.\ ‘Y_\x
Ye?y? N AR R s s e et e Ty T e Ty ' T T
! A R e R e LN
27"t AT I . '
3 LN N AR N

» AR
%) o
MR A T AR AL \‘
Wby SN RN ALY
).ia’&-»’& \".‘)\ \"\\:1‘ "\‘?‘,\Q\' l!““f'\
,u“-’\'b"y >N \"5\"-‘\\"‘-3"*-"\-*1‘-‘ N ‘< ‘:&\ v S
)_)"5\\ )‘\‘J\ SRR A : {\g 3 \lg: b,
LoD TR ; e
- \;.\ DRI A TR :‘{ - b‘q“ A
LR N A MLV e . . \ W
h.j-b,\".\) \';‘\ AR b -.,\ IQ&' DA 3
T R AR AR R SRS
h&:,.a}s-.s-..'s"b NN et By e i
P ] :-\:i’\} o N .
eSS e T Sy . o
")“)"l’)”/"',"k"‘\-?‘ L N {.;( {:‘-. 3
. atula??y P SN A -
o A MA';:‘J’:.’W":"J’:’& :"’.\" 0, 5':0 R D ‘\'2:'\ . 1‘5‘
W A‘J.&'Aﬁ'}')l.').hx », LI \{'ﬁ\s t'\ .
x ~ ﬁl&-;kll.l.}.}))\'ﬁ}.w, SOOI & ~ & N .
P o R T AR R TR % A J“'&";‘- B N :‘“
b L? Ky :(‘:-,'}.;:3:}‘.“* ?A}*?" }::'E‘a-.--g."f,‘ RN T, N R RN
S ESREes e e e A b }}\_\\ : RO
Nt ')":"'15_ syl st 4, ‘A N N T 2 ST ot o S e e N N A e, ‘{_ Rt Ny L
AL A A .2*.%5«? oAl B R S R B IO e Lk e { B RGN
B R RN S S N M e e KRt wQ v B A LR MLk S A FrTman W e R N RATRA AN ERON
RO St 50 SRR K DD s N Ty S L A S A N e it e et St A A S S
O N M S SR SO e o S e R I N T T T R L T S N W T e A R L
PR }frti b o G A R IG DT ) c.r‘b'o.' ov')vvq--.-(?-{- - 3 e IR A TR DT, T L MG MK R " R R v, . AL U
el W T ey P T TR T e e e D e T T T T G o S SRS L AP T K IR 'x\‘\"\ et e
LN xi’w. SR 0 R R0 A .{"\4'-%'.‘ {1‘:'/':(1.?4\?"'"":4'v':.,'v:o&'.',“_f‘.gff.g:gt.‘:fqb';{?‘siké%ﬁ-:‘)ﬁf‘x.’:c‘xtf.(\;\}:h\x\&\ by \ ’y\::‘,,w \:\ *. ‘\\\"\:..s\\;\‘ \1
. S N N A LA A N e W : ZOI(.(,ZO:f!(‘,'OZ'ZOI B :.\\. N

v v v R
e e
\ ¥,
<
<

"= \L
\ﬁ\r }‘\ - \. \N~ .
A L

oW A
‘rv\g Ny NN

4

AR \\'\ '5

Nty AL LY M bt

Y :“‘Wﬁ. N \«.“.\ NN
»Y,

. \"" S \'\v'v\k\l-\ \ \

‘\; B NN VN NN

{\_ [RFERR BRI A

g
(A

&

A P AR S v
NN R T M S N S N N
z. R*R\.\'_::r:\;“',&\.;‘\ N NG

RN

\;‘ x“v\d:"\-‘\‘,‘v. .‘:'."(("El "&‘-



WO 2021/137195

N LS T O a3 ‘-\)\'-,:}"-e

R
M
’A
A

-

%

»
A
T
RS
SRR

e
-
o
:"'(.'_v/)

PR

"'
5

>

e,

(A

s .. Yk g
"’.'.‘b ~ TR et .(A:k.'\". R v A <4 .
..‘-b."“'(."es'h Rt O N Sty :‘\.c..:\‘ %
e
LA R - A BN
AP ST RSN e

N ‘t:"v : Mo .

-% - - @ Q%

) RN
W . AR %\“Q
(‘:\1' GO VR b X "'0‘ .‘\ e * ::\‘

D R, .; % nss ' ) AR \."\\\‘:x A \\\ w
Retsase eled k Sb% XXX \\S:* X ‘Q" A
N
-i:\& 5, 3 ":\‘ PN, . ‘qh PSRNV x .
> SO S Y
o ?: \

AT
R

)

'rrr Pt

;‘: A

(-"-’pﬂw

1;\

-~ .
- )

Liars

. "
, e,

.

" R

S AW an

AT TN
A n" wmg o

- A

2/3

*-
~r
-
- w*
'
‘\-\ '_v.ul
N_"'Mi\'\
~ AN

4 1"'1& L i
., "
- PR AL A
Eiwﬁmmm RRSTTTLT S W e
X3 . LR
Nonw
e
A
'v. ¢
A T |
2 j‘ LY }
. wf o
Kl
2
AR

- ’\.‘ ‘.'v\-r\"
AR T
. . e

- Eﬁ/ ‘amt

L <
x >
D 3.5
s < wedt
s
<
i3
¥ amAm
R =R Lo
(el Ao, ‘ 3
3_ A .’-"’A ~ “* Faws
SRR 3 ey Y
5
e

QRO TR TTA BRATRE

Forosan

o°-'
‘\2 {\«:'Z AKX KD c.\'V‘r’.V\

h,--(-‘ e,

PCT/1B2020/062599

AV AR ARANA,

-

Pt

A Pb\'s;w.'\ Ay
:?m,‘ e

et
‘_\'U 4

e LN '\M“‘\“

4

e vt 2

by Ay vy g Ay, 62 1

va.\""f‘.v&_ :? . B N E

M NRRRR

[

A
g

B eV’

¢

LX)
EQU‘.’.VI”;*-“‘; -

w""w

!
J‘-
WL

NM\ am v e L AT A

"-MJ »

7“#"-



WO 2021/137195

I\*...

PN e PO

" 3

¥ o MM :

e ~Wew o4 * an fm 3 e » Qv-g\)-:\ww .
F & @5‘

TR LR byt b B b W W = AR Mmoo v WY NP i 0 B ] .

------ - R e -~ ‘ F N m - B R et N A N e <A < o b Sy T N Ny 3
R R AR S AR AN RN :::g:g;:;:i:{‘~:it::§$«,«:§g;t?%:}«'.’;‘:;”:‘;;:-t;:}:&wf-:-£:~:w- '3‘0.‘01:5;‘3.:.';:3:; T R A ey e S T
’Q‘O’Q‘Q“\" o‘q ‘1‘§‘0‘0‘h“'§" ‘0‘1‘1'9‘\"..0.‘!‘ "\q‘_ WAL W $ .\‘I‘J'Q‘sg‘.\\f WY N . e '4\"“ !" N h <X ‘\, "R N }x PR o £ * 3
AL OISR s DTN R RN L YR ;&\*’.’iﬁé‘ hu;\&.‘} RN s R B KN
PO N ™ . - o -y P - / ' LR ," - " 4 a ) ol Y “u
C NSBNLS ‘: ’ ;':"':*"‘b: :}".\ ‘:-.i l-.l".\‘q. W ::1“0\“\" ¢ ‘-’\S . lite g 4\&"-' }l‘(‘:' :‘1 .{\ G0Ny \9 :\r‘w‘b‘\\" \:"H":’v' ’2';-‘ \ I
] 04‘A.l‘blI"_Jq_;&c“‘\\_'\l!b‘:\f'\u\mo \Ia\( %‘\\l l~.k‘ﬁ‘600§4 Y(I' *&t\‘ﬁ..\‘ _’lﬁvv-;‘.-(_
L A e A O S TS A
AR \'Z"n4‘.'2’.‘c..*i“’."‘.‘.-‘.;c.,\\?‘t.'&:m\\ T S S O N DA N AN o
DRI I N OVQ‘.’*“L:" M\‘h vy, ﬁﬁh.l: kA' R U RS e N Q;O- R AU "{(\‘ﬁ' v i a0 XX A
SRR ‘\\" N AN R TR ‘;'\Hﬁ)\ o a‘.‘\"'&' K ".5"\'\\‘4‘1.‘:‘&' "4 1:\‘ R AR N ‘b""' v R )
TR S ) AN \'\ v \"i\ta R R N l:ﬁ*l’?l~){ N - v - M:E \0 "c‘\ \ ." ’\.q:h?l.Yi ‘a‘ P e ‘I\' - N
R D K O AW L A S AR RO N . R P AT R X %
.‘.‘.';L\'\‘;"‘;ﬂ{ﬁ\\\..‘:‘;\ ‘\‘«q} kﬁ\‘:".’\‘n‘\g‘;“‘:‘ AIA O‘:"&f :‘\_’“ 4 \l‘r’& ‘c%’- - t‘\'b’;"‘?‘é{t - Ly \":?.'0- \ k
' c‘c\o. ‘J"s*s" '4‘}{(\' .W\*‘:‘{ (] !‘0 - % ‘\“‘\‘\&k‘..‘l I\\’q‘q&j\xc Y -L.qn‘\’srﬁ‘i .\‘5,‘ ‘q g~\~4 }'{‘Q\‘\\.&“k‘i‘\'\' o ) \
' A.l\;}\"-f'\ \. LG A o \~Af‘ A SR AL e M“ PR b~\'.‘$..’~$_-#“l~ \\gil-_‘{'-\‘ M L Y 3 {
. :e}:s:o'-ﬁ L] I.\‘\Q‘L‘\:}: p-\:\:i:\:. : %7 l’ :“!:{\ AL ‘4}_.:~‘.. Y, r‘ :.:‘:‘_ - “.T.'. ‘:.\:\:v_?‘ .'- Ny ‘,."‘$ - 1:. .:.7"%{\.. *:‘..ﬁ‘! ¥ /
B R i e A o A N DRI I O, BN AN St
B S R e S O S R, A R R R N
' ‘)\:? X, ..'.\ﬁ.!‘.\‘v;w b JCM a~¥ W af\'\“ A \.'-‘v. «‘\ a_-.ﬁk\-,,gkv!s.oq__@‘. x‘. '%"‘" '“'“Q.h O_Q\'_t .,'1 !\L . ‘4"6.. , . : _k A R K
' -‘-_".- ‘.,'(::;‘ ‘{-'..‘:‘2%‘:‘}‘ v"'l I‘ ‘- ,\f'q:}t;p ‘l:rQrN '-ug‘v‘:.' .\“a\ ,\"1\1“-*&-‘-’-‘& - v ﬁ‘ "‘:‘:‘:\\w}.‘l’c‘é“} “. S N . LW o % . X 3 o P v
L Y A A A e A A IS SA SRR N A N L S POTMD N e AT E RN A O et TN S
RIS SN e N s R e ety kel T e ST AT Sy O 5.\% N 1'1\\’\‘\&{::“\?.‘..} .:.‘?}\ =% ‘.‘n;:'l‘;\x PO A N A RS R RN W a‘ﬁﬁ. R SR o %
T R A s s B S N R R T AT G AR S R T
'v‘u‘a"ﬁ‘& s*c‘o""‘ “‘?: A'-‘cs"a‘;,\:"\‘;‘ “.\'{c' Ans 4’.:’ 4:"11‘\ A s‘\'\ ) * 4 W k § Pur el 0 W\‘ wr "-"'\’q.‘"":ﬂ s ‘tg' A\ f&\ S R S . % ‘*-‘*v':/:‘.(::'?tz" \'l\' ’ ){M\
W \F Q\iﬁ. H\\"I "‘ b Q‘q‘*“")"s’("" (’:‘ O O 3 el ’c P "’ \“ a ?\,\\‘&i‘\\‘h ; & AN Xa N ‘\;%:‘
- S 1?\ w. 1“*’5& b . ‘) ot - . - ‘il, &ﬁ‘\x\ ‘,k M ! " )
q +

s
4 of

A
R

25
)
: ;"":\‘
Y ’s

- -
TR, %\‘ N
\ ‘\ o At
A VN ' 235’ ’iﬁ»
A 0

ot

I

L

. oA
AN

~r XY
- »
T
)

|:¢
A
L )
S
K
g
“
e

PN
3/,
 J
by {rte
et
'\- -
&
g
ARl 36
i ﬁ;'o.'
. £
:‘r‘:‘ ‘?}%'(
YRS
oy N
‘.
P> ld‘
ve o
» ‘(’
7V
- :;Acl
vy
s
.

W
o
B
e
ooy S
o]
5 Lt
.5@(
AR
maf
ke
SCaY oy
RO O
T
f L) .. »
s
2
e
A
/‘l »
]
-
Y
by
’
o
er
<
¥

>
DI S

3/3

- A 3 RN Wy ST T‘"‘\b‘ ':":P S TN : ! "-.\:"3};
: :‘M "‘%’2%?‘:%.\55\?‘ C {»..‘3':‘3'“’\_ A AN A i e A ‘:%
A e T T A e T S,
e e \ R
e b o L A T e s\ ") L et VAR
4, " o ’.§= . . - \""-.'::?.'a\

s b

4

SRYLERS

E.
-
At
~
“r
£
[

i .. .

. w e .

A ytose

~dw N\ N bRl opt ot
AT i LK AW

DR O -

S AN ' I . .
%TE \.\\:.'i.* v et . - . ’ ’
T O b i e MR . I . T

S K A R e S - .

) .. .‘7:325"',;% VY R ARG 1 R AP,
LR ;‘a{ 2 xw;.‘%‘-r.\ e O A

W 4 i N &y » \ “{.“ e ) %“v; - \.;'."S.:":'_ ST g L

R SEdTrAR

o,

e I S
Q‘“{ oy \”'u‘\’ ‘. DB RTAAT L L, T T
)

B g ey A TP U
h . - Lateata B °

-' .
v
A
RACTS O
Iy
“ et
RN * b
. e 3 2
R M g A, 5 g =%
: PN .
A R AN » XY
o, i AR NN e e e R . S
R LR A :
AASNEAT. LA AN WA e ‘\AQ e
"‘\:‘:‘:‘\ ‘v"t‘i‘ﬂ:.b‘;\:'{ i * -y
N e A RS : =,
" ",;:‘ o \\.‘-*.&"..*".’. .\x ARy Y '
S AT R AT AT AR Gec e e
RS N o o e ot WAL ; ' o '
b eaa St te Tty v kb N, . .
"‘ - - - v - Attt Rl maeNv AT
.- . B -
T R e

ST
ra %
P

AN

"“‘.’,w \Q-‘:h--u*';

g T

—— ."-.,
.
'-‘-‘#w,p - -r-rM

it N e s
| \‘; %‘:‘/

g Al Sy . U A LVIN. .

* 0 ﬁ“ - R - & WA IR - .. ‘.’k. ' . . .
RN R R R A R a0 el SR

\! ST by LRGN e L e }‘a,. A e T O . . \.

" ¢ d’}g . § ¥ . ' e P Y PR . ‘3 B w8

. > ;:'::,‘S\..,\ o R 4‘,_", p - S e, : COwe

C"vny“' "‘ c'\:k‘“\:‘ y :\\ 1‘.0' . . " . hatl

-A?a,.,::', P In . . . o

'
L

A

KA el

o)

i

-
~

A i

3 HOLES

PCT/1B2020/062599

«4 LS + - -

R IR R E R O R R e f + -
- R IOE) LR R R R R R E R e N R R O e
L R I I I I N R -
LR R E R L ENE R IR EE I E R R E R R R E R R A E R R E T

24

NS MRS ® . 2
R AECOAED SF HETANHA NN /,,......@,, A

o
o\

.th“tttmm‘
’

SPEING SR BOTS I TO
A

- -

Mﬂm‘wm.’n :w

V4
¥
&

7
%
"'-‘/

..~‘;:--

BECLUE



INTERNATIONAL SEARCH REPORT

International application No

PCT/1B2020/062599

A. CLASSIFICATION OF SUBJECT MATTER
I

NV. A63B69/00 A63B/1/02 A63B69/20
ADD.

According to International Patent Classification (IPC) or to both national classification and |IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A63B

Documentation searched other than minimum documentation to the extent that such documents are included In the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 2019/118059 Al (PARTLO LOREN GEORGE
[US]) 25 April 2019 (2019-04-25)
paragraph [0018] - paragraph [0046];
figures 1-5

US 5 352 170 A (CONDO GIROLAMAO [DE] ET
AL) 4 October 1994 (1994-10-04)

column 1, line 50 - column 2, line 44;
figures 1-3

US 6 063 011 A (PELCHAT WILLIAM S [US])
16 May 2000 (2000-05-16)

column 3, Tine 46 - column 4, line 26;
figure 5

GB 2 501 730 A (REAR BARRY [GB])

6 November 2013 (2013-11-06)

page /, line 4 - line 18; figure 1

Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance

"E" earlier application or patent but published on or after the international

. "X" document of particular relevance; the claimed invention cannot be
filing date

considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which Is step when the document is taken alone

cited_tc: establish the pu?_licc?tion date of another citation or other "Y* document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

4 June 2021 15/06/2021

Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswilk

Tel. (+31-70) 340-2040,
FZx:((+31-73) 340-3016 Jekabsons, Armands

Form PCT/ISA/210 (second sheet) (April 2005)



INTERNATIONAL SEARCH REPORT ernational appiication No
PCT/1IB2020/062599

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A US 2003/158017 Al (LEE LOUIS WILLIAM [US]) 1-15
21 August 2003 (2003-08-21)
paragraph [0018] - paragraph [0024];
figure 1

A US 7 862 485 B2 (LUIGI GIANCARLOS [US]) 1-15
4 January 2011 (2011-01-04)
column 5, Iine 1 - line 15; figures 12-15

Form PCT/ISA/210 (continuation of second sheet) (April 2005)



INTERNATIONAL SEARCH REPORT

Information on patent family members

US 2019118059 Al

25-04-2019

International application No
PCT/1B2020/062599
Patent document Publication Patent family Publication
cited in search report date member(s) date

160704 T
2093722 Al
4212374 Al
0565910 Al
5352170 A

15-12-199/
14-10-1993
14-10-1993
20-10-1993
04-10-1994

US 5352170 A
US 6063011 A
GB 2501730 A

Form PCT/ISA/210 (patent family annex) (April 2005)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report

