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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to nut locks, and
more particularly to nut locks that includes a locking coil.
[0002] When nut and bolt assemblies require high
strength and high resistance to loosening, prevailing
torque locknuts are not generally used. More positive me-
chanical locking means are preferred. There are a
number of methods used including adhesives, serrated
hex-flange nuts, jam nuts, cotter pins, lock wiring, weld-
ing, locking pins or locking rings with keyways, and var-
ious added mechanical components that capture nuts or
bolt heads and lock them in position by connecting to
adjacent structure. In cases where adjacent structure is
used, constraints must be added to both nut and bolt
head to prevent relative rotation. The noted locking
means all have limitations.
[0003] Adhesives require proper surface preparation
and may not be appropriate where service requires re-
moval.
[0004] Serrated hex-flange nuts are effective for joints
with materials having hardness less than 40 RC. For nut
and bolt assemblies, both the bolt and the nut must use
serrated flanges. The serrations can damage painted and
coated surfaces and lead to corrosion.
[0005] A jam nut is a second threaded nut, usually thin-
ner, which is tightened against the main load-bearing nut.
The use of jam nuts is controversial and is not recom-
mended by the Industrial Fastener Institute, because
load-sharing between the two nuts is difficult to control
and can lead to loosening or failure of the jam nut threads.
[0006] Special jam nut designs marketed under the
Hard Lock trademark include a threaded main nut that
has an eccentric convex conical backside that mates with
a threaded jam nut that has a centered concave conical
mating surface. While this design is claimed to function
effectively, it is relatively complex and requires training
to use properly. A significant limitation is that it must be
integral with the nuts so it cannot be used with standard
nuts.
[0007] Cotter pins and lock wires can positively retain
nuts, but they do not maintain bolt tension.
[0008] Nuts and bolts can be welded together or to
adjoining structure. This can be effective, but must be
done only by skilled and trained operators and only where
a permanent joint is acceptable.
[0009] Specialized fasteners sold under the Huck
Lockbolt, Truelock Bolt, and Axilok Nuts use locking rings
and keyways to mechanically lock nuts and bolts. These
are complex mechanical systems that cannot be used
with standard nuts and bolts.
[0010] Other specialized mechanical locking systems
are used such as the Nordlock ramped washer system
and the Stage 8 system. Both of these anchor either the
bolt head or the nut to adjacent structure and prevent
rotation of the anchored component. Two sets must be

used if relative rotation between the nut and bolt is re-
quired. This adds expense and complexity. The Nordlock
system requires a limit to the hardness of the adjacent
structure so that the serrated washer can embed and grip
to prevent rotation. This can damage softer materials, as
well as painted or coated surfaces. The Stage 8 system
requires sets of various hardware components to prevent
the counterclockwise rotation of bolt heads or nuts by
anchoring them to adjacent structure.
[0011] Reference may be made to US3589423, which
discloses a locking-type machine nut. FR582530 and
US1830919 also relate to nuts.

SUMMARY OF THE INVENTION

[0012] Nut locks disclosed herein prevent loosening of
nuts, especially in severe service conditions. Nut locks
eliminate the complexity and limitation of these systems
and provide the performance needed in the most de-
manding applications. A nut lock is used with standard
nuts and bolts. In size, it meets the industry standard for
jam nut dimensions. In use, it is much simpler to use than
any of the other positive locking systems. Only one nut
lock is needed to prevent both the nut and the bolt from
rotation relative to each other. The present invention pro-
vides a nut lock of improved performance and wider ap-
plicability, and is defined in the appended claims.
[0013] The disclosed nut lock includes a body, a lock-
ing coil, and a cage. The locking coil is located within the
cage, and the cage is secured within the body. The cage
includes first and second stops, and the locking coil in-
cludes first and second tangs proximate the first and sec-
ond stops. The tangs are positioned to engage the stops
when the nut body is rotated, so that the coil is loosened
when the fastener body is turned in a first direction and
tightened when the fastener body is turned in a second
direction. The interior diameter of the locking coil is small-
er than the interior diameter of the body so that only the
locking coil engages a threaded member when the nut
lock is mounted on a threaded member.
[0014] These and other advantages and features of
the invention will be more fully understood and appreci-
ated by reference to the description of the current em-
bodiments and the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

Fig. 1 is a perspective, exploded view of a first em-
bodiment of the nut lock;
Fig. 2 is a top perspective view of the cage of the nut
lock;
Fig. 3 is bottom view of the locking band and the
cage of the nut lock;
Fig. 4 is a perspective view of the nut lock;
Fig. 5 is a side view of the nut lock, mounted on a
threaded member and adjacent to a primary nut;
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Fig. 6 is a cross-sectional view of the nut lock, pri-
mary nut, and externally threaded member, taken
along line V-V of Fig. 5;
Fig. 7 is a perspective, exploded view of an example
nut lock;
Fig. 8 is a top view of the nut lock of Fig. 7; and
Fig. 9 is a top, perspective view of the nut lock of Fig.
7.

DESCRIPTION OF THE CURRENT EMBODIMENT

[0016] Before the current embodiment of the invention
is described, it is pointed out that the invention is not
limited to the details of operation, the details of construc-
tion, or the arrangement of the components set forth in
the following description or illustrated in the drawings.
The invention may be implemented in various other em-
bodiments and may be practiced or carried out in alter-
native ways not expressly disclosed herein. Also, it is
pointed out that the terminology used herein is for the
purpose of description and should not be regarded as
limiting. The use of "including" and "comprising" and var-
iations thereof encompasses the items listed thereafter
and equivalents thereof as well as additional items and
equivalents thereof. Further, enumeration may be used
in the description of various embodiments. Unless oth-
erwise expressly stated, the use of enumeration should
not be construed as limiting the invention to any specific
order or number of components. Nor should the use of
enumeration be construed as excluding from the scope
of the invention any additional steps or components that
might be combined with or into the enumerated steps or
components.
[0017] A nut lock constructed in accordance with one
embodiment of the invention is illustrated in Figs. 1-6 and
generally designated 40. Although shown in Figs. 1-6 as
a nut lock or a jam nut, the concepts of the present in-
vention can be incorporated into a variety of nuts and
fasteners as will be recognized by those skilled in the art.
[0018] The nut lock 40 includes a nut body 42 and a
locking element, spring, coil, or band 44. The nut body
42 includes a hex-shaped outer portion 46 configured to
be engaged and driven by a conventional driving tool (not
shown). The hex-shaped portion 46 includes a plurality
of corners 48 and a plurality of flats 50 extending there-
between. Alternatively, the nut body 42 may be square,
otherwise polygonal, or any other shape. The nut body
42 is shaped to be engaged by any conventional driving
tool.
[0019] The nut body 42 includes a main body portion
54 and a collar 56 extending from the main body portion
54 and defining a pocket. A shoulder 60 separates the
main body portion 54 and the collar 56. No portion of the
nut body 42 is threaded.
[0020] The locking band 44 includes a coil or continu-
ously curved portion 70 having a circular cross-section
extending between a first tang or end portion 72 and a
second tang or end portion 74. Though illustrated with a

circular cross-section, other cross-sectional shapes are
contemplated including square, rectangular, ovate, trian-
gular, and any other suitable shape.
[0021] In this embodiment, the first and second tangs
or end portions 72, 74 are straight, but other shapes,
including smooth curves and angles, are also contem-
plated. Both tangs 72, 74 extend tangentially outward
from the curved portion 70. Also, the locking band 44
may include a single turn, with the first tang 72 overlap-
ping the second tang 74. The locking band 44 may alter-
natively include less than a single turn, or greater than
one turn so that adjacent turns are substantially in contact
with each other. In the illustrated example, the locking
band 44 has just more than one full turn. In this configu-
ration, the first and second tangs 72, 74 do not lay one
atop the other, they are radially separated and the curved
portion 70 is stacked or layered in the portion between
the first and second tangs 72, 74. As shown in Fig. 1, the
locking band 44 may be symmetrical to simplify manu-
facturing.
[0022] Referring now to Figs. 1-3, the nut lock 40 also
includes a spring retainer or cage 80. The cage 80 is a
generally cup-shaped member having a central opening
82 defining a rim 84 on an upper surface of the cage 80.
The cage 80 further includes a circumferential wall or
downwardly depending skirt 86 that includes a plurality
of slots 88 formed therein. In this embodiment, the cage
80 includes two spaced slots 88. Further, each slot 88
includes two side edges or stops 90.
[0023] The cage 80 may be manufactured of a flat met-
al that is formed in a progressive stamping operation, or
any other suitable material or forming operation. While
this embodiment includes two slots 88, more or fewer
slots 88 are contemplated.
[0024] Referring to Fig. 3, the locking band 44 is dis-
posed within the cage 80 and is oriented such that the
end of the first tang 72 is positioned within the first slot
88 and the end of the second tang 74 is positioned within
the second slot 88. As seen in Fig. 3, angular movement
of the first and second tangs 72, 74 is therefore con-
strained by the side edges 90 of the slots 88. For example,
during rotation of the nut lock 40 in an installation or clock-
wise direction, the end of the second tang 74 may contact
side edge 90 of the second slot 88, and in a removal or
counterclockwise direction, the end of the first tang 72
may contact side edge 90 of the first slot 88. Accordingly,
the angular movement of the first and second tangs 72,
74 is limited relative to the nut body 42. The curved portion
70 of the locking band 44 is supported upon the interior
surface of the rim 84.
[0025] To retain the cage 80 and locking band 44 within
the nut body 42 and to maintain alignment of the com-
ponents, the collar 56 of the nut body 42 may be control-
lably deformed over the cage 80. It is contemplated that
manufacturing methods such as swaging, crimping, or
orbital forming may be utilized. Of course, any other suit-
able means for bending the collar 56 over the cage 80
may also be used.
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[0026] Both the cage 80 and the locking band 44 may
be sized to fit the desired nut body 42 and the externally
threaded member 45. As seen in Fig. 6, the outside di-
ameter of the cage 80 may be sized to closely fit within
the internal diameter of the collar 56, and the central
opening 82 may be sized to match or provide clearance
to the externally threaded member 45. The diameter of
the locking band 44 may be sized to fit within the cage
80, but includes sufficient clearance to enable the locking
band 44 to expand slightly when the nut lock 40 is mount-
ed to the threaded member 45. The diameter of the cir-
cular cross-section of the locking band 44 generally cor-
responds to the pitch of the threaded member 45, so that
the locking band 44 fits within the threads of the threaded
member 45. In a locking band with a non-circular cross-
section, the dimension of the surface engaging the
threads of the threaded member 45 may be less than,
generally the same as, or greater than the pitch of the
threaded member.
[0027] The internal diameter of the locking band 44 is
smaller than the internal diameter of the nut body 42.
Consequently, only the locking band engages the thread-
ed member 45, and the nut body 42 "just goes along for
the ride" as the locking band rides within the threads of
the member 45.
[0028] The nut body 42, locking band 44, and cage 80
may be manufactured from any suitable materials, in-
cluding metals and composites. Additionally, the locking
band 44 may be manufactured from relatively low-cost
materials such as round steel wire.
[0029] To install the nut lock 40 onto the externally
threaded member 45, the nut body 42 is rotated in a first
or generally clockwise direction. Rotating the nut body
42 in the clockwise direction forces the end of the second
tang 74 into contact with the side edge 90 of the second
slot 88. This contact force slightly expands the locking
band 44 and reduces or potentially eliminates friction be-
tween the locking element 44 and the threaded member
45 such that the locking band 44 does not inhibit instal-
lation of the nut lock 40 onto the threaded member 45.
[0030] Conversely, to remove the nut lock 40, the nut
body 42 is rotated in a second or generally counterclock-
wise direction. Rotating the nut body 42 in the counter-
clockwise direction forces the end of the first tang 72 into
contact with the side edge 90 of the first slot 88. As with
installation, this contact force slightly expands the locking
band 44 and reduces or eliminates friction between the
locking element 44 and the threaded member 45, allow-
ing removal of the nut lock 40 from the threaded member
45.
[0031] Referring to Fig. 5, an application of the nut lock
40 is shown where the nut lock 40 is utilized in conjunction
with a threaded primary nut 100 and the externally thread-
ed member 45, illustrated as a standard bolt. In this ap-
plication, the primary nut 100 is threaded onto the bolt
45 as is conventional. Installation of the nut lock 40 re-
quires that there be a sufficient length of the bolt 45 ex-
tending above the primary nut 100 for the nut lock 40 to

be installed. The nut lock 40 is threaded onto the bolt 45
and tightened against the primary nut 100 to a torque of
about 10%, for example, of the main nut torque. Due to
the locking band 44, the nut lock 40 is self-locking, there-
by positively preventing the primary nut 100 from rotating
loose relative to the bolt 45, even under severe vibration.
[0032] A comparative example nut lock is illustrated in
Figs. 7-9 and generally designated 140. The nut lock 140
is structurally and functionally similar to the previously
described nut lock 40. Consequently, each element of
the nut lock 140 is identified by the same designating
numeral as the corresponding element in the nut lock 40
with the exception that the numeral is increased by 100.
For example, the locking band 144 in the nut lock 140
corresponds to the locking band 44 in the nut lock 40.
Only the elements that differ significantly are described
below.
[0033] The nut lock 140 eliminates the cage 80 of the
first embodiment, and employs a washer 180 in its place.
The washer 180 is a simple washer and has a surface
184 and a central opening 182 therethrough. Additionally,
the body 142 defines a first recess 176 and a second
recess 178 formed on an interior of the nut body 142.
Similar to the first embodiment, the washer 180 and lock-
ing band 144 are retained within the nut body 142 by
controllably deforming the collar 156 over the washer
180.
[0034] The second tang 174 is received and con-
strained within the second recess 178 in the nut body 42.
As shown in Fig. 7, the second recess 178 has an end
wall 190 that engages an end of the second tang 174
during rotation of the nut body 142. Optionally, the second
recess 178 may be configured to engage a corner or any
other suitable surface of the second tang 174 during ro-
tation of the nut body 142. Consequently, rotating the nut
body 142 in the clockwise direction forces the end of the
second tang 174 into contact with the end wall 190 of the
second recess 178, enabling installation of the nut lock
140.
[0035] The first tang 172 of the locking band 144 ex-
tends into the first recess 176. The first tang 172 is nor-
mally free to rotate angularly relative to the body 42 within
the second recess 64. The first recess 176 has an end
wall 192 that engages an end of the first tang 172 during
removal or counterclockwise rotation of the nut body 142.
Therefore, rotating the nut body 142 in the counterclock-
wise direction forces the end of the first tang 172 into
contact with the end wall 192 of the first recess 176, en-
abling removal of the nut lock 140.
[0036] Although illustrated as two recesses 176, 178
the body 142 may instead define a combination of re-
cesses and/or surfaces to receive each of the tangs 172,
174.
[0037] Additionally, it is contemplated that the nut locks
40 and 140 may be used without the primary nut 100 in
applications where torsional joint friction is required, but
high joint compression is not required. Examples of such
applications include battery cables and ground wires that
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are attached to threaded posts to maintain secure elec-
trical connections with no risk of vibrating loose. Another
application may be a mechanical apparatus where two
members are bolted together in a hinged relationship.
Utilizing the nut locks 40 and 140 enables the members
to be mounted together with controlled friction that does
not change with the relative motion between the mem-
bers. Despite the rotation in the joint, the nut locks 40
and 140 will not loosen or tighten, thereby maintaining
the preset torsional friction in the hinge.
[0038] The nut locks provide a versatile and simple al-
ternative to traditional nut locks, many of which use sec-
ondary members or operations such as adhesive, cotter
pins, welding, and locking pins or rings. The present nut
lock may be used with standard nuts and bolts, is simpler
to use than traditional nut locks, can be reused multiple
times without loss of effectiveness, may be scaled to
meet specific needs, and does not damage the bolt
threads. Further, the nut lock doesn’t change the way the
primary nut and bolt are installed. Consequently, the new
nut lock provides an improved balance of simplicity and
performance.
[0039] The above descriptions are current embodi-
ment of the invention. Various alterations and changes
can be made without departing from the present invention
as defined in the appended claims.
[0040] This disclosure is presented for illustrative pur-
poses and should not be interpreted as an exhaustive
description of all embodiments of the invention or to limit
the scope of the claims to the specific elements illustrated
or described in connection with these embodiments. For
example, and without limitation, any individual ele-
ment(s) of the described invention may be replaced by
alternative elements that provide substantially similar
functionality or otherwise provide adequate operation.
Further, the disclosed embodiments include a plurality
of features that are described in concert and that might
cooperatively provide a collection of benefits. The
present invention is not limited to only those embodi-
ments that include all of these features or that provide all
of the stated benefits, except to the extent otherwise ex-
pressly set forth in the issued claims.
[0041] Directional terms, such as "vertical," "horizon-
tal," "top," "bottom," "upper," "lower," "inner," "inwardly,"
"outer," "outwardly," "clockwise," and "counterclockwise"
are used to assist in describing the invention based on
the orientation of the embodiments shown in the illustra-
tions. The use of directional terms should not be inter-
preted to limit the invention to any specific orientation(s).

Claims

1. A nut lock (40) comprising:

an unthreaded nut body (42) having an outer
portion (46) configured to be engaged and driv-
en by a conventional driving tool, the nut body

defining a pocket;
a cage (80) fixed within the pocket of the nut
body, the cage including a circumferential wall
(86) defining first and second stops (90); and
a locking coil (44) including first and second
tangs (72, 74), the locking coil being within the
pocket of the nut body and within the cage, the
locking coil having an internal diameter smaller
than the internal diameter of the nut body, the
first and second tangs being proximate the first
and second stops, whereby the first tang engag-
es the first stop when the nut lock is turned in a
first direction, and the second tang engages the
second stop when the nut lock is turned in a
second direction.

2. The nut lock of claim 1 wherein:

the circumferential wall (86) defines first and
second slots (88); and
the first and second tangs are located within the
first and second slots.

3. The nut lock of claim 1 wherein:

the nut body includes a shoulder (60) defining
the bottom of the pocket and an opposite
swaged portion; and
the cage is fixed between the shoulder and the
swaged portion.

4. The nut lock of claim 1 wherein:

the nut body includes a main body portion (54)
and a collar (56) extending therefrom to define
the pocket;
the locking coil comprises a locking band; and
the cage is retained within the nut body by the
collar.

5. The nut lock of claim 4 wherein the first and second
tangs extend generally tangentially from the coil por-
tion.

6. The nut lock of claim 2 wherein the first tang is con-
figured to contact a side edge (90) of the first slot
during removal of the nut lock from an externally
threaded member.

7. The nut lock of claim 6 wherein the second tang is
configured to contact a side edge (90) of the second
slot during installation of the nut lock when mounted
to an externally threaded member.

8. The nut lock of claim 4 wherein an upper portion of
the collar is deformed to retain the cage within the
nut body.
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9. The nut lock of claim 4 wherein the rim defines an
aperture having a diameter corresponding to the in-
terior diameter of the locking band.

Patentansprüche

1. Mutternsicherung (40), umfassend
einen Mutternkörper ohne Gewinde (42) mit einem
Außenabschnitt (46), ausgelegt, um von einem her-
kömmlichen Antriebsgerät gegriffen und angetrie-
ben zu werden, wobei der Mutternkörper eine Aus-
sparung definiert;
ein innerhalb der Aussparung des Mutternkörpers
befestigter Käfig (80), wobei der Käfig eine umlau-
fende Wand (86) aufweist, die einen ersten und ei-
nen zweiten Anschlag (90) definiert; und
eine Sperrspule (44) mit einer ersten und einer zwei-
ten Spitze (72, 74), wobei die Sperrspule innerhalb
der Aussparung des Mutternkörpers und innerhalb
des Käfigs ist, wobei die Sperrspule einen Innen-
durchmesser hat, kleiner als der Innendurchmesser
des Mutternkörpers, wobei die erste und die zweite
Spitze nah am ersten und am zweiten Anschlag sind,
wodurch die erste Spitze in den ersten Anschlag ein-
greift, ist die Mutternsicherung in eine erste Richtung
gedreht, und die zweite Spitze in den zweiten An-
schlag eingreift, ist die Mutternsicherung in eine
zweite Richtung gedreht.

2. Mutternsicherung gemäß Anspruch 1, wobei
die umlaufende Wand (86) einen ersten und einen
zweiten Schlitz (88) definiert; und
die erste und die zweite Spitze sich innerhalb des
ersten und des zweiten Schlitzes befinden.

3. Mutternsicherung gemäß Anspruch 1, wobei
der Mutternkörper eine erste Schulter (60) aufweist,
die das Untere der Aussparung definiert, und einen
entgegengesetzten gehämmerten Abschnitt; und
der Käfig zwischen der Schulter und dem gehäm-
merten Abschnitt befestigt ist.

4. Mutternsicherung gemäß Anspruch 1, wobei
der Mutternkörper einen Hauptabschnitt (54) und ei-
nen Kragen (56) aufweist, der sich davon erstreckt,
um die Aussparung zu definieren;
die Sperrspule ein Sperrband umfasst; und
der Käfig durch den Kragen innerhalb des Muttern-
körpers gehalten wird.

5. Mutternsicherung gemäß Anspruch 4, wobei die ers-
te und die zweite Spitze sich im Wesentlichen tan-
gential vom Spulenabschnitt erstrecken.

6. Mutternsicherung gemäß Anspruch 2, wobei die ers-
te Spitze so ausgelegt ist, dass sie einen Seitenrand
(90) des ersten Schlitzes bei Entfernung der Mut-

ternsicherung aus einem Bauteil mit äußerem Ge-
winde berührt.

7. Mutternsicherung gemäß Anspruch 6, wobei die
zweite Spitze so ausgelegt ist, dass sie einen Sei-
tenrand (90) des zweiten Schlitzes bei Installation
der Mutternsicherung durch Montieren an einem
Bauteil mit äußerem Gewinde berührt.

8. Mutternsicherung gemäß Anspruch 4, wobei ein
oberer Abschnitt des Kragens verformt ist, um den
Käfig innerhalb des Mutternkörpers zu halten.

9. Mutternsicherung gemäß Anspruch 4, wobei der
Rand eine Öffnung definiert mit einem Durchmesser,
der dem Innendurchmesser des Sperrbands ent-
spricht.

Revendications

1. Un frein d’écrou (40) comprenant :

un corps d’écrou non fileté (42) possédant une
partie extérieure (46) configurée de façon à être
mise en prise avec et entraînée par un outil d’en-
traînement conventionnel, le corps d’écrou dé-
finissant une poche ;
une cage (80) fixée à l’intérieur de la poche du
corps d’écrou, la cage comprenant une paroi cir-
conférentielle (86) définissant une première et
une deuxième butées (90) ; et
une bobine de verrouillage (44) comprenant un
premier et un deuxième tenons (72, 74), la bo-
bine de verrouillage étant à l’intérieur de la po-
che du corps d’écrou et à l’intérieur de la cage,
la bobine de verrouillage possédant un diamètre
interne plus petit que le diamètre interne du
corps d’écrou, les premier et deuxième tenons
étant proches des première et deuxième butées,
grâce à quoi le premier tenon entre en prise avec
la première butée lorsque le frein d’écrou est
tourné dans une première direction et le deuxiè-
me tenon entre en prise avec la deuxième butée
lorsque le frein d’écrou est tourné dans une
deuxième direction.

2. Le frein d’écrou selon la revendication 1 où :

la paroi circonférentielle (86) définit une premiè-
re et une deuxième fentes (88) ;
et les premier et deuxième tenons sont situés à
l’intérieur des première et deuxième fentes.

3. Le frein d’écrou selon la revendication 1 où :

le corps d’écrou comprend un épaulement (60)
définissant la partie inférieure de la poche et une

9 10 
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partie emboutie opposée ; et
la cage est fixée entre l’épaulement et la partie
emboutie.

4. Le frein d’écrou selon la revendication 1 où :

le corps d’écrou comprend une partie corps prin-
cipale (54) et un collier (56) s’étendant à partir
de celle-ci de façon à définir la poche ;
la bobine de verrouillage comprend une bande
de verrouillage ; et
la cage est retenue à l’intérieur du corps d’écrou
par le collier.

5. Le frein d’écrou selon la revendication 4 où les pre-
mier et deuxième tenons s’étendent de manière gé-
néralement tangentielle à partir de la partie bobine.

6. Le frein d’écrou selon la revendication 2 où le premier
tenon est configuré de façon à entrer en contact avec
un bord latéral (90) de la première fente au cours du
retrait du frein d’écrou d’un élément extérieurement
fileté.

7. Le frein d’écrou selon la revendication 6 où le deuxiè-
me tenon est configuré de façon à entrer en contact
avec un bord latéral (90) de la deuxième fente au
cours d’une installation du frein d’écrou lorsqu’il est
monté sur un élément extérieurement fileté.

8. Le frein d’écrou selon la revendication 4 où une partie
supérieure du collier est déformée de façon à retenir
la cage à l’intérieur du corps d’écrou.

9. Le frein d’écrou selon la revendication 4 où la cou-
ronne définit une ouverture possédant un diamètre
correspondant au diamètre intérieur de la bande de
verrouillage.
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