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(57) Abstract: In a method for removing a window element from a vehicle by cutting through an adhesive bonding the window ele -
ment to the vehicle, winches (6) of at least one winch tool (104) are alternatingly operated for tensioning and winding a cutting wire
to cut through the adhesive around the window element, said winches having a ratchet mechanism (10) for blocking winch rotation
in a winch unwinding direction opposite a winch winding direction, whereby the tensioning of the cutting wire that is caused by the
operation of one winch is adjusted by temporarily deactivating a ratchet mechanism of an associated non-operated winch and by
functionally replacing said ratchet mechanism by a friction brake assembly (120) resisting rotation in said unwinding direction of
said non-operated winch. A winch tool with at least one winch for tensioning and winding a cutting wire as well as a friction brake
for such a winch or winches are also provided.
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TITLE: WINCH FRICTION BRAKE, METHOD AND WINCH TOOL

TECHNICAL FIELD
The present invention generally concerns winches and more specifically relates to the type of
wire winding winch tools that are frequently used for cutting out adhesively bonded window

elements from vehicles.

BACKGROUND

Nowadays fixed window elements in vehicles are typically adhesively bonded to the vehicle
body, in automobiles commonly also contributing to the structural strength of the body. This
has in turn resulted in the development of window removal methods and techniques for
effectively loosening or removing the adhesive bond. Basically, one such technique involves
the use of a cutting wire that is introduced through the window bonding adhesive, from one
side of the window element to the opposite side thereof. In the earliest cutting wire
techniques such an introduced cutting wire was basically pulled back and forth to produce a
kind of sawing action to cut through the bond. In an alternative eatly solution a hand
manipulated heated knife-like tool was used to successively penetrate and loosen the ad-
hesive bond between the window element and the body. All of such early techniques were
quite laboursome, difficult and time consuming to carry out since they were basically per-
formed quite manually without any devices for assisting the movement of the cutting wire or
of the heated knife. They did also frequently cause damage to the vehicle, such as to the
paint, to the dashboard and/or to the upholstery.

Today, the cutting wire technique has been further developed to provide more effective, safe
and less laboursome cutting. An important development was the quite recent introduction of
wire winch tools for pulling a cutting wire successively through the adhesive bond around an
entire window element. The tool/tools are secured by suction cups to one side of a vehicle
windshield. Separate winches are provided for pulling a respective end of a cutting wire that
is positioned in a loop around the entire periphery of the opposite side of the window. The

wire ends are threaded through the adhesive

ond and are o the respective winch to
be wound up on an associated wire spool. This winch tool technique has generally been very
successful and is commonly used in numerous countries. In some instances and especially
with some types of tools it is difficult though to continuously optimize the cutting properties,

such as cutting angles and cutting force, during operation. This is mainly due to the fact that
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repositioning of the winch tools is quite difficult and/or may result in uncontrolled unwinding
of wire wound onto a wire spool. As a result thereof cutting wire failure does occur due to

excessive cutting forces being applied thereto by winch tools that are not properly positioned.

SUMMARY

A general object of the present invention is to provide a solution to the described problems.

In particular it is an object of the invention to suggest an improved method of removing

vehicle window elements.

In particular it is another object of the invention to suggest an improved winch tool for use in

removing vehicle window elements.

In particular it is yet another object of the invention to suggest an improved friction brake

assembly for a winch used in removing vehicle window elements.

These and other objects are met by the invention as defined by the accompanying claims.

The invention generally relates to the removal of window elements from vehicles by cutting
through adhesive bonding the window element to the vehicle by means of a cutting wire.
Separate winches of one or several winch tools are alternatingly operated for tensioning and
winding the cutting wire to cut through the adhesive around the window element. Winch
rotation in a winch unwinding direction opposite a winch winding direction is blocked by a
ratchet mechanism of the winches. In a basic configuration the tensioning of the cutting wire
that is caused by the operation of one winch is adjusted. This adjustment is provided by
temporarily deactivating a ratchet mechanism of an associated non-operated winch and by
functionally replacing this ratchet mechanism by a friction brake assembly resisting rotation

of the non-operated winch in the unwinding direction.

In another aspect the invention generally relates to a winch tool having at least one winch for
tensioning and winding a cutting wire when operated, whereby the cutting wire is tensioned
and wound to cut through adhesive bonding a window element to a vehicle. The winch or

each winch has a ratchet mechanism for blocking rotation thereof in a winch unwinding
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3
direction opposite a winch winding direction and has a cutting wire spool fixed to a winch
operating means. In a basic configuration the or each winch of the winch tool has a friction
brake assembly that fits onto the winch operating means. In the fitted condition the friction
brake assembly deactivates the winch ratchet mechanism and it includes a brake pad that in
the fitted condition frictionally engages the winch operating means resisting rotation thereof

and thereby resisting unwinding of cutting wire from the associated wire spool.

In yet another aspect the invention relates to a friction brake assembly for a winch for use in
removing vehicle window elements and having winch operating means and a ratchet
mechanism blocking rotation thereof and of an associated cutting wire spool in a winch
unwinding direction being opposite to a winch winding direction. In a basic configuration the
friction brake assembly has a brake pad for fitting onto and substantially fully encircling the
winch operating means and a ratchet release member for engaging and deactivating a winch

ratchet mechanism when the brake pad is fitted onto the winch operating means.

The basic inventive configurations present the advantages of:

- permitting selective adjustment of the tensioning of the cutting wire; thereby
- enabling maintaining positive cutting properties during operation;

- avoiding excessive cutting wire tensioning; and thereby

- preventing cutting wire failure; and

- permitting easy winch tool repositioning without risk of uncontrolled wire unwinding.

Preferred further developments of the basic inventive idea as well as embodiments thereof

are specified in the dependent subclaims.

Advantages offered by the present invention, in addition to those described, will be readily

appreciated upon reading the below detailed description of one embodiment of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
The invention and its further objects and advantages will be best understood by reference to

the following description taken together with the accompanying drawings, in which:

Fig. 1 is an illustration of a known method of removing adhesively secured vehicle glazing;
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Fig. 2 is atop plan view of a winch tool according to a first embodiment of the invention;

Fig. 3 is a side view of the winch tool of Fig. 2;

Fig. 4 is a plan view from above of a friction brake assembly as incorporated in the winch

tool of Figs. 1 and 2;

Fig. 5 is a side view of the friction brake assembly of Fig. 4,

Fig. 6 is a plan view from the bottom side of an alternative embodiment of a friction brake

assembly of the invention; and

Fig. 7 is a plan view from above of a double winch tool according to a second, alternative

embodiment of the invention.

DETAILED DESCRIPTION

The invention will now be explained with reference to exemplifying embodiments thereof. In
particular, a winch tool of the invention as well as a friction brake assembly for incorporation
therein will be explained with reference to exemplifying embodiments that are illustrated in
the accompanying drawing figures 2-6. It is emphasized that these illustrations have the
single purpose of describing exemplary embodiments of the invention and are not intended to
limit the invention to the details thercof. A first winch tool embodiment (Figs. 2 and 3) re-
lates to an application of the inventive solution to a single winch tool of the known type used
in pairs for removing stationary or fixed vehicle window elements. However, it shall be noted
that the inventive solution may be used for other specific applications requiring special
additional features that are appropriate for such applications, such as different winch tool
types, including winch tools supporting more than one separate winch (Fig. 7). It shall thus
be realized that the invention likewise covers the incorporation of such specific application

related features and any appropriate combination of features disclosed and described herein.

In Fig. 1 is shown an example of a prior art cutting wire winch tool 4, 5, here of the single
winch type, that was generally discussed in the introduction and to which the invention may

be applied. Such winch tools 4, 5 are used in pairs and each consist of one winch 6, 7 that is
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used for tensioning and winding a cutting wire 3 when operated. Each of the tools 4, 5 in-
cludes two suction cups 4A, 5A with which it is secured to a window element 2. The two
suction cups of each tool are interconnected by a rod-like handle 4B, 5B and are of a general
design that is commonly used within this field and the operation of which need therefore not
be described. The cutting wire 3 is tensioned by operating the winch 6, 7 of one of the tools 4
or 5, such as by means of a wrench-like handle 14 (indicated in Fig, 1). The handle engages a
winch operating means 8, 9, such as common socket that is provided at an upwardly facing
side of the winch. The cutting wire 3 is tensioned to cause it to cut through adhesive bonding
a window element 2 to a vehicle 1 (very schematically indicated in Fig. 1). As the wire is
tensioned and cuts through the adhesive it is wound up on a cutting wire spool 12, 13 to

which it is secured and that is functionally fixed to an associated winch operating means 8, 9.

A ratchet or stop mechanism 10, 11 is provided for each winch 6, 7 to positively block
rotation of the winch and its cutting wire spool 12, 13 in a winch or wire unwinding direction
L/R when the winch is no longer operated. The ratchet mechanism 10, 11 will thus prevent
uncontrolled unwinding of cutting wire 3 from the spool in a direction opposite a winch or
wire winding direction R/L. The ratchet mechanism has a release knob 10A, 11A that is
operated to deactivate the ratchet mechanism and allow free rotation of the associated wire
spool 12, 13. As was briefly discussed initially, this general type of winch tool, especially
when used by less experienced operators, may cause the development of such high wire
tensioning that the wire 3 breaks. This does in turn cause time consuming replacement or at
least repositioning of the cutting wire. Using winch tools 4, 5 of this type normally also
requires quite frequent repositioning of the tools to obtain optimum cutting properties, such
as cutting angles, during the entire cutting operation for removing a window element. Due to
the high cutting wire tensioning such winch tool repositioning may easily result in sudden un-
winding of cutting wire from the wire spool of one or both winch tools during repositioning

thereof.

The invention intends to solve the problems that were discussed above as well as in the
introduction. To overcome shortcomings and problems associated with common winch tools,
a new concept is proposed for avoiding excessive cutting wire tensioning. A basic feature of
the solution is the provision of means for temporary releasing the winch ratchet mechanism

and for allowing adjustment of an actual cutting wire tension applied by the winches.



10

15

20

25

(T3]
<

WO 2012/121631 PCT/SE2011/050249
6

In Figs. 2 and 3 is shown an exemplary embodiment of the invention as applied to a winch
tool 104 of the general single winch type disclosed in Fig. 1. In said drawing figures the
winch tool 104 is generally shown having the single winch 6 for tensioning and winding a
cutting wire when operated. The general winch tool configuration in the embodiment of Figs.
2 and 3 may be essentially identical to that illustrated in Fig. 1 and thus the different common
parts are designated by the same reference numbers. Parts being unique for the invention are

in those drawing figures designated by reference numbers in a 100 series.

A central feature of this winch tool 104 is a friction brake assembly 120 (see especially Figs.
4 and 5) that is attached to the winch 6 operating means 8. Such a friction brake assembly
120 may be permanently fitted to the winch operating means 8 of each of the winches used
for removing a window or may preferably be removably fitted to a respective winch
operating means 8 when required. The friction brake assembly 120 includes a brake pad 121
that in the fitted condition of the friction brake assembly 120 frictionally engages an exterior
of the winch operating means 8. The brake pad 121 serves to frictionally resist unwinding
rotation of the winch operating means 8 and of the associated cutting wire spool 12 that is
caused by the tensioned cutting wire and thereby to resist unwinding of cutting wire from the
wire spool 12. This frictional engagement also serves to prevent overloading of the cutting

wire 3 by adjustably reducing the tensioning of the cutting wire so that it will not break.

In particular, the brake pad 121 has a generally annular shape with a central aperture 131A,
131B in which the winch operating means 8 will be received in fitted condition. In such fitted
condition the brake pad 121 at least substantially fully encircles the winch operating means 8
of the winch 6. The friction brake assembly 120 also includes adjustment means 128 that
initially enable fitting of the brake pad 121 onto the winch operating means 8 by expanding
the central aperture 1314, 131B. The adjustment means 128 allow adjustably controlling a
friction force being applied thereby to an associated winch operating means 8 to resist
rotation thereof and thereby of the winch 6 and the associated cutting wire spool 12 in an
unwinding direction. The adjustment is performed in fitted condition by resiliently reducing

11 1 £l

the size of the central aperture in a way that will be exemplified further below.

In the embodiment illustrated in detail in Figs. 4 and 5 the winch tool 104 friction brake
assembly 120 includes a brake pad 121 having a partly annular shape for encircling, in the
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7
fitted condition, a major part of the winch operating means 8. Specifically, the brake pad 121
of this embodiment consists of two separate halves 121A, 121B that in an assembled con-
dition form the partly annular shape and two adjustable gaps 123A, 123B between free ends
of the pad 121 halves 121A, 121B. The opposing ends 124, 126 and 125, 127 of the two

halves 121A, 121B are resiliently urged towards each other by said adjustment means 128.

In this embodiment the adjustment means 128 for adjustably controlling the applied friction
force also serves to assemble the two brake pad halves 121A, 121B. The two brake pad
halves 121A, 121B are interconnected by two setting bolts 129 each engaging two adjacent
ends 124, 126 and 125, 127, respectively of the brake pad 121. Expressed otherwise, the
adjustment means 128 consist of setting bolts 129 that each penetrate one of the ends 124,
125 of a first brake pad half 121A having a semicircular shape. The setting bolts 129 further
threadably engage respective, adjacent ends 126, 127 of a second brake pad half 121B. A
biasing spring 130 is provided around each setting bolt shaft 129B, between a bolt head 129A
and the penetrated brake pad end 124, 125. It will be realized that unscrewing the setting
bolts 129 will widen the central aperture 131A, 131B thereby reducing the frictional force
applied by the friction brake assembly 120. Correspondingly, tightening of the setting bolts
129 will reduce the width of the central aperture 131A, 131B thereby resiliently increasing
the frictional force applied by the friction brake assembly 120.

In order to frictionally resist unwinding rotation of the winch operating means 8 and thereby
of the cutting wire spool 12, the friction brake assembly 120 in its fitted condition first causes
deactivation of the winch ratchet mechanism 10. To achieve such ratchet mechanism 10
deactivation the winch tool 104 friction brake assembly 120 includes a ratchet release
member 122. The ratchet release member 122 is fixed to and supported in an extended part
121C of said otherwise generally semi-circular second brake pad half 121B. In the fitted
condition of the brake assembly 120 the ratchet release member 122 is extended downwardly
from the brake pad 121, towards the ratchet mechanism 10 and its release knob 10A, as will
be seen in Fig. 5. It has a general pin shape with a basically U-shaped recess 122A formed in
the lower end portion thereof, leaving reduced side flanks 122B that in the d
straddle the ratchet release knob 10A. As is conventional, the ratchet release knob 10A may

be pulled out to deactivate the ratchet mechanism 10.
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It should now be clear that the described embodiment of the inventive friction brake
assembly is intended for cooperation with a winch 6 having a ratchet mechanism 10 that may
be selectively deactivated by manual operation of a deactivation knob 10A between ratchet
blocking and releasing positions. Mounting or fitting of the friction brake assembly 120 to
the winch 6 is performed with the central aperture 131A, 131B expanded to fit on the winch
operating means 8 and with the ratchet release member 122 side flanks 122B straddling a part
of the pulled out ratchet release knob 10A (see also Fig. 6). The ratchet release knob 10A is
maintained in the pulled out position deactivating the ratchet mechanism 10. The unwinding
blocking function of the ratchet mechanism 10 is thus replaced by the adjustable frictional
unwinding resisting function of the friction brake assembly 120. The friction brake assembly
is adapted to engage the deactivation knob 10A with its ratchet release member 122 to main-

tain the deactivation knob in the release position deactivating the winch ratchet mechanism.

Based on the above explained embodiment of the winch tool as well as the friction brake
assembly of the invention, a method of removing a window element 2 from a vehicle 1 will
now be briefly described. In the common manner a cutting wire 3 is used to cut through an
adhesive bonding the window element to the vehicle. Separate winches 6, 7 of one or more
winch tools 4, 5 are alternatingly operated for tensioning and winding the same cutting wire
to cut through the adhesive around the window element. The winches each have a ratchet
mechanism 10, 11 for positively blocking winch rotation in a winch/wire unwinding direction
being opposite to a winch/wire winding direction. In accordance with the invention the
tensioning of the cutting wire caused by the operation of one winch is adjusted by
temporarily deactivating the ratchet mechanism of an associated non-operated winch and by
functionally replacing the ratchet mechanism by a friction brake assembly 120 resisting
rotation in the unwinding direction of the non-operated winch. The friction brake assembly
120 is releasably mounted or fitted directly onto a winch operating means 8 of a winch 6,
thereby engaging and deactivating the winch ratchet mechanism 10 of said winch. The resist-
ance to rotation of this non-operated winch 6 and thereby of the tensioning of the cutting wire
caused by rotation of the operated winch is adjustably controlled by resiliently adjusting the

1 . |

frictional force applied by the friction brake assembly

AN T 4l 2
4\, 111 US L

—

wire tensioning and associated wire breakage may be effectively eliminated, even for

operators having less experience. The reduced and adjustable wire tensioning force also
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essentially facilitates winch tool repositioning, avoiding unintentional and sudden wire un-

winding from winch spools.

In Fig. 6 is illustrated an alternative embodiment of the friction brake assembly 220 of the
invention. In this embodiment the friction brake assembly 220 is likewise intended for co-
operation with a common type of winch having the same ratchet mechanism that may be
selectively deactivated by manual operation of a deactivation knob between ratchet blocking
and releasing positions. The friction brake assembly 220 has a brake pad 221 that is likewise
adapted to be fitted onto a winch operating means with a resiliently expandable central aper-
ture 231 thereof. In this case the brake pad with its central aperture 231 receiving the winch
operating means, fully encircles the operating means except for a small gap 223 formed
between free ends 224, 225 of the unitary or single brake pad part 221. Adjustment means
228 are likewise provided for adjustably controlling the friction force being applied by the
friction brake assembly 220 to an associated winch operating means to resist rotation in a
winch unwinding direction. In this case the adjustment means 228 includes one setting bolt
229 penetrating one 224 of the ends 224, 225 of the brake pad 221 and being threadably
engaged with the adjacent end 225. Like before a biasing spring 230 is provided around the
setting bolt shaft 229B, between a bolt head 229A and the penetrated brake pad end 224.

The friction brake assembly has a corresponding ratchet release member 222 that is adapted
to engage and deactivate a winch ratchet mechanism with the brake pad 221 fitted onto a
winch operating means. Like in the first embodiment the ratchet release member 222 has a
pin shape with a recess 222A and side flanks 222B at a lower end portion thereof, so that in

the fitted condition it engages the deactivation knob to maintain it in the release position.

Finally, Fig. 7 schematically illustrates an alternative embodiment where the principles of the
invention are applied to a double-winch type of winch tool 304. In such an exemplary appli-
cation a friction brake assembly 120 of the first embodiment may be mounted on each of the
winches 6, 7 of the winch tool 304 or may be alternatingly fitted to the operating means &, 9

- JEC. TR S, TR, IRV SRS PO LAY o o NSNS atnn ey o wrindow eloman
of said winches during the differer a window clement.

SNLVAY

In alternative, but not specifically illustrated embodiments of the invention variations of the

different illustrated parts and assemblies may be employed without departing from the scope
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of the invention. As an example of this the invention may be applied to other types of winch
tool configurations having other or supplementary means for securing the tool to a vehicle
window or to a vehicle frame. In other words the invention is not limited to the suction cup
type of tool fastener. Although the winch operating means has only been exemplified as a
common type of socket, it shall be emphasized that the invention covers the use thereof with
different kinds of handle connectors, as long as they have a mainly rotationally symmetrical
outermost wall surface for cooperation with the friction brake assembly brake pad. Likewise,
as long as it performs the desired function the friction brake assembly may be designed in
alternative ways, e.g. having a different number of brake pad sections than the ones
illustrated. The same applies to the brake pad friction force adjustment means that may be

differently designed while still performing the intended function.

The invention has been described in connection with what is presently considered the most
practical and preferred embodiments but it shall be understood that the invention is not
limited to the disclosed embodiments. It likewise covers any feasible combination of features
described and illustrated herein and is therefore intended to cover various modifications and

equivalent arrangements included within the spirit and scope of the appended claims.
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PATENT CLAIMS

1. A method of removing a window element (2) from a vehicle (1) by cutting through an
adhesive bonding the window element to the vehicle by means of a cutting wire (3), wherein
separate winches (6, 7) of one or more winch tools (4, 5; 104; 304) are alternatingly operated
for tensioning and winding the same cutting wire to cut through the adhesive around the
window element, said winches having a ratchet mechanism (10, 11) for positively blocking
winch rotation in a winch unwinding direction (L or R) opposite a winch winding direction

(R or L), characterized by:

- adjusting the tensioning of the cutting wire caused by the operation of one winch; by
- temporarily deactivating a ratchet mechanism of an associated non-operated winch; and
- functionally replacing said ratchet mechanism by a friction brake assembly (120; 220)

resisting rotation in said unwinding direction (L or R) of said non-operated winch.

2. A method according to claim 1, characterized by fitting the friction brake assembly
(120; 220) directly onto a winch operating means (8) of a winch (6), thereby engaging and

deactivating the winch ratchet mechanism (10) of said winch.

3. A method according to claims 1 or 2, characterized by adjusting the friction brake
assembly (120; 220) to adjustably control the resistance to rotation of the associated non-
operated winch (6) and thereby of the tensioning of the cutting wire caused by rotation of the

operated winch.

4, A winch tool (4, 5; 104; 304) having at least one winch (6, 7) for tensioning and
winding a cutting wire (3) when operated, said cutting wire being tensioned and wound to cut
through adhesive bonding a window element (2) to a vehicle (1), the or each winch having a
ratchet mechanism (10; 11) for positively blocking rotation thereof in a winch unwinding
direction (L or R) opposite a winch winding direction (R or L) and a cutting wire spool (12,

13) functionally fixed to a winch operating means (8, 9), characterized by:

- a friction brake assembly (120; 220) that fits onto the winch operating means; that

- in the fitted condition deactivates the winch ratchet mechanism; and that includes
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- a brake pad (121; 221) that in a fitted condition of the friction brake assembly friction-
ally engages the winch operating means resisting rotation thereof by the tensioned

cutting wire and thereby resisting unwinding of cutting wire from the wire spool.

5. A winch tool (104; 304) according to claim 4, characterized in that the friction brake
assembly (120; 220) includes a ratchet release member (122; 222) that engages and de-
activates the winch ratchet mechanism (10) with the friction brake assembly being fitted onto
the winch operating means (8) and adjustment means (128; 228) for adjusting a frictional

force that is applied to the winch operating means for resisting rotation thereof.

6. A friction brake assembly (120; 220) for a winch (6) for use in removing vehicle
window elements (2) and having winch operating means (8) and a ratchet mechanism (10)
blocking rotation of the winch and an associated cutting wire spool (12) in a winch un-
winding direction (L or R) being opposite to a winch winding direction (R or L),
characterized by:

- a brake pad (121; 221) for fitting onto and substantially fully encircling the winch

operating means (8) of the winch (6); and
- a ratchet release member (122; 222) for engaging and deactivating the winch ratchet

mechanism when the brake pad is fitted onto the winch operating means.

7. A friction brake assembly (120; 220) according to claim 6, characterized by adjust-
ment means (128; 228) for adjustably controlling a friction force being applied thereby to an
associated winch operating means (8) to resist rotation of said winch (6) in a winch un-

winding direction (L or R).

8. A friction brake assembly (120) according to claims 6 or 7, characterized in that the
brake pad (121; 221) has a partly annular shape for encircling, in the fitted condition, a major
part of the winch operating means (8) and that at least one gap (123A, 123B; 223) is present
between free ends (124, 125, 126, 127; 224, 225) of the pad, said ends being resiliently

moveable towards each other.

9. A friction brake assembly (120; 220) according to claims 7 or 8, characterized in that

the adjustment means (128; 228) for adjustably controlling an applied friction force consist of
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at least one setting bolt (129; 229) penetrating one of said ends (124, 125; 224) and being
threadably engaged with the adjacent end (126, 127; 225) and in that a biasing spring (130) is
provided around the or each setting bolt shaft (129B), between a bolt head (129A) and the
penetrated brake pad end.

10. A friction brake assembly (120) according to claims 8 or 9, characterized in that the
brake pad (121) consist of two separate parts (121A, 121B) that in an assembled condition
form the partly annular shape and that are interconnected by two setting bolts (129) each
engaging two adjacent ends (124, 126 and 125, 127, respectively) of the brake pad.

11. A friction brake assembly (120; 220) according to any of claims 6-10, for cooperation
with a winch (6) having a ratchet mechanism (10) that may be selectively deactivated by
manual operation of a deactivation knob (10A) between ratchet blocking and releasing
positions, characterized by a ratchet release member (122; 222) being adapted to engage, in

the fitted condition, the deactivation knob (10A) to maintain it in the release position.
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