Office de la Proprieté Canadian CA 2370190 C 2008/07/15

Intellectuelle Intellectual Property

du Canada Office (11)(21) 2 370 1 90
Un organisme An agency of

d'Industrie Canada Industry Canada (12) BREVET CANADIEN

CANADIAN PATENT
13) C

(86) Date de depot PCT/PCT Filing Date: 2000/04/28 (51) Cl.Int./Int.Cl. F76L 79/00(2006.01)
(87) Date publication PCT/PCT Publication Date: 2000/11/09 | (72) Inventeur/Inventor:
(45) Date de délivrance/lssue Date: 2008/07/15 AUSTIN, JORN, US
(85) Entrée phase nationale/National Entry: 2001/10/30 (73) gg’gﬁggfé?s\@rrggl_ X US
(86) N° demande PCT/PCT Application No.: US 2000/011603
o o (74) Agent: SMART & BIGGAR

(87) N° publication PCT/PCT Publication No.: 2000/066930

(30) Priorité/Priority: 1999/04/30 (US60/131,836)

(54) Titre : APPAREIL DE BLOCAGE D'ECROU
54) Title: NUT LOCKING APPARATUS

10 6
12
14
(57) Abréegée/Abstract:

A locking tubing system includes a length of tubing lying in any geometric complexity including a substantially straight line and a first
fitting body (6) having a securing member (16) rotationally locked thereto. The first fitting body Is affixed to one end of the length of
tubing. The system also Iincludes a first nut (8) having a plurality of openings In cooperative relation to engage the securing
member, a second fitting body having a securing member rotationally locked thereto, the second fitting body Is affixed to the other
end of the length of tubing (38) and a second nut having a plurality of openings in cooperative relation to engage the securing
member. The first nut and the second nut are threaded onto corresponding mated fittings, each securing member being engaged
with at least one of the openings of the respective nuts thereby locking each of the nuts to the respective fitting body.

SRR VNEEEN
R 5. sas ALy
O
A

W .
‘ l an a dH http.:vvopic.ge.ca + Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC
OPIC - CIPO 191




CA 02370190 2001-10-30

PCT

|

|

WORLD INTELLECTUAL PROPERTY ORGANIZATION
Intermational Bureau

(51) International Patent Classification 7 :

F16L 19/00

pr——————

(21) International Application Number: PCT/US00/11603

(22) International Filing Date: 28 April 2000 (28.04.00)

(30) Priority Data:

60/131,836 30 April 1999 (30.04.99) US

(71) Applicant: CRANE-RESISTOFLEX [US/US]; One Quality
Way, Marion, NC 28752 (US).

(72) Inventor: AUSTIN, John; 171235 S. Hatten Road, Oregon City,
OR 97045 (US).

(74) Agents: HOPKINS, Brian, P. et al.; Fitzpatrick, Cella, Harper
& Scinto, 30 Rockefeller Plaza, New York, NY 10112-3801
(US).

(11) International Publication Number:

Al
‘ i (43) International Publication Date: 9 November 2000 (09.11.00)

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
WO 00/66930

(81) Designated States: AE, AG, AL, AM, AT, AU, AZ, BA, BB,
BG, BR, BY, CA, CH, CN, CR, CU, CZ, DE, DK, DM,
DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL,
IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU,
LV, MA, MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT,
RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ,
UA, UG, UZ, VN, YU, ZA, ZW, ARIPO patent (GH, GM,
KE, LS, MW, SD, SL, SZ, TZ, UG, ZW), Eurasian patent
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT,
LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI,
CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

Published
With international search report.
Before the expiration of the time limit for amending the

claims and to be republished in the event of the receipt of
amendments.

(54) Title: NUT LOCKING APPARATUS

(57) Abstract

A locking tubing system includes a length of tubing lying in any geometric complexity including a substantially straight line and a
first fitting body (6) having a securing member (16) rotationally locked thereto. The first fitting body is affixed to one end of the length
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second nut are threaded onto corresponding mated fittings, each securing member being engaged with at least one of the openings of the
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NUT LOCKING APPARATUS

FIELD OF THE INVENTION

The present invention relates to self-securing

fasteners to prevent unwanted loosening of a fastener,

and more particularly to a locking device for securing

a nut to a fitting assembly of a fluid-coupling.

BACKGROUND OF THE INVENTION

A problem associated with the use of nuts with
fasteners and couplings is that of the nut backing out
or loosening. The problem has been associated with
vibrational, environmental, and other dynamic factors,

which cause short-term loss of pre-load and nut

back-off.

This problem is particularly apparent in the aircraft

industry. In a study conducted by the Society of
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Automotive Engineers (SAE), 22% of fluid fittings that

contained leakage were attributed to loose fittings due

to nut back-off.

The prior art includes products which have tried to
address the problem. For example, locking washers,
spring washers, prevailing torque threads, deformed
threads, plastic thread inserts, anaerobic adhesives,
double-nutting, and locking pins have been used for
fasteners. For fluid fittings and the like, the most
common method of preventing nut loosening is by using a
"safety wire", 1n which a length of stainless steel
wire 1s attached to the nut of the fluid coupling via a
small hole. The other end of the wire is tied to a
nearby component such that the nut rotation in the

loosening direction 1s resisted by the wire.

The safety wire device, however, is costly, since it is
extremely labor intensive. A mechanic must take an
extra step to 1insure the nut stays put by affixing the
safety wire device to a nearby component after
tightening the nut. Thereafter, an additional step
must be taken to twist the wire to eliminate the slack.
The method 1s also prone to produce dangerous foreign
object damage, since the wires must be trimmed -- the
excess of which can end up in moving components causing
damage. In addition, since the wires must be cut if
the particular fitting requires maintenance and/or
routine re-tightening, the cutting produces sharp wire
ends which may snag other objects or a mechanic's

hands. The wires also may break while being twisted to

remove slack.
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Attempts have been made to improve on the safety wire
method by attempting to secure the nut to the mating
half (the male half) of the coupling. One such

convention device 1is a Moeller fitting, which provides

torque resistance to the nut by positioning a pattern
of torque "bumps" along the male end of the coupling
and corresponding recesses positioned along the
interior surface of the nut to receive these bumps when
mating the male and female halves. This system,
however, requilires that both the male and female
coupling components conform to the Moeller design;

i.e., one must replace both the male and female halves

in using the Moeller design.

SUMMARY OF THE INVENTION

The present invention presents a new and unigue device
for providing a nut that locks to the female coupling
half of a fitting assembly. By i1ncluding a nut-locking
device on the female half of the fitting assembly, it
can be used with standard male fittings made by all
manufacturers and also retrofitted on fittings used 1in
previously installed fluid systems. Thus, the more
expensive, bulky components can remaln 1intact and
retrofitted with new locking female assemblies

according to the present invention.

The present invention seizes on the concept of locking
the nut to the female coupling half on which 1t 1s
normally a component part. Thus, all manufacturing
design dimensions, materials of construction and

component pre-assembly are within the manufacturer's
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control, insuring a high-gquality assembly.

By locking the nut to the female component, reactional
forces from a mated fitting are transmitted to and
directly resisted by a length of tubing affixed to the
rear end of the female assembly. The forces are
transmitted to the length of tubing via the nut and a

securing member used to secure the nut to the female

assembly.

In addition, with the female assembly component being
most often immovably affixed to the rigid tubing to
which it is attached by welding or other affixing
means, resistance to loosening 1s realized from the
rigid tubing itself. The rigid tubing provides
additional rotational resistance about the axis of the
end fitting. This 1s especially true where the

geometry of the tubing includes bends and clamps.

In situations where two fitting assemblies utilizing
the nut-locking device according to the present
invention are used at either end of any geometric
complexity of tubing, including a substantially
straight run of tubing, any loosening torque
encountered at one end fitting 1s directly resisted by
the nut-lock fitting at the other end. This scenario
is depicted in Figs. 9A and 9B. Loosening torque
(negative rotation) from vibration or other dynamic
effects applied to the nut of the female assembly at
one end fitting actually tightens (provides positive
rotation) the nut from the female assembly on the male

counterpart on the other end fitting.
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Thus, although the nut-locking device according to the
present invention operates sufficiently to resist
loosening in a single fitting assembly on the end of a
bent-tube, or the like, the present invention more
preferably operates as a complete system where a
nut-locking, fitting assembly is affixed to both ends
of a length of tubing (especially on straight runs of

tubing).

The present invention can also be used with many types
of fittings including beam seal fittings, swivel wire

type and slip-on type, flared and flareless fittings.

It is a feature of the locking mechanism according to
the present invention to provide more resistance to
loosening of the nut from the fitting assembly, and
more preferably at least 2.5 times the amount of
back~off forque supplied by the existing safety wire

method of preventing nut back-off.

Thus, 1t is an object of an embodiment of the present

invention to provide a locking device for a fluid

assembly.

fitting

It is another object of an embodiment of the present

invention to provide a fitting assembly in which the nut

resists back-off.

_—

It is another object of an embodiment of the present

invention to provide a locking device for a fluid fitting

assembly which can be retrofitted to existing male-ended

fittings.
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It is still yet another object of an embodiment of the

present 1nvention to provide a locking device for a fluid

fitting which 1s simple 1n design, lighter, and smaller in

size than the prior art devices.

To accomplish the foregoing objects and advantages, one
aspect of the current invention provides a locking
mechanism for a fitting assembly of a fluid coupling
including a fitting body, a securing member

10 rotationally locked to the fitting body and a nut
having a plurality of openings in cooperative relation
t0 engage the securing member. When the nut is
threaded onto a corresponding mated fitting, the

securing member is engaged with at least one of the

15 openings thereby locking the nut to the fitting body.

In another aspect of the present invention, a locking
mechanism for a fitting assembly for a coupling
includes a fitting body\having an outer surface and a

20 central axis, a spring member affixed to the outer
surface, the spring member having a pawl projecting
from the outer surface, and a nut having a plurality of
ratchet teeth in cooperative relation to engage the
pawl when the nut is threaded onto a corresponding

25 mated fitting. The nut is restrained by the fitting
body from rotating in a thread loosening direction by

the engagement of the pawl with the ratchet teeth.

In yet another aspect of the present invention, a
30 locking mechanism for a tubular fluid fitting assembly
includes a fitting body having an outer surface and a

central axis, a spring member affixed to the outer
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surface, with the spring member having a pawl
projecting from the outer surface, and a nut having a
plurality of ratchet teeth i1n cooperative relation to
engage the pawl when the nut 1s threaded onto a
corresponding mated fitting. The nut 1s restrained by
the fitting body from rotating in a thread loosening
direction by the engagement of the pawl with the
ratchet teeth. The locking mechanism according to this
aspect also 1ncludes a release member rotatably affixed
to the nut where the release member includes an
internal diameter for surrounding the spring member
and/or said fitting body. The internal diameter
includes a recess for receiving the pawl in an extended
state. The locking device according to this aspect
further i1includes a sleeve slidably affixed to the
female assembly and surrounding a portion of the nut,
the sleeve 1includes a helical recess for receiving a
gulde member positioned on the outer surface of the
release member, an alignment member rotatably affixed
to the release member, the alignment member including a
sleeve guide which 1s received in a corresponding slot
within the sleeve and includes an internal diameter
having a fitting body guide member positioned thereon
for being received by a corresponding recess on the
fitting body and/or the spring member. Forcing the
sleeve away from the mated fitting in a direction
substantially parallel to the central axis results in
the guide member traveling within the helical recess
thereby rotating the release member in a
pawl-disengaging direction to disengage the pawl from

the ratchet teeth.
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In yet another aspect of the present invention, a
locking tubing system includes a length of tubing lying
in any geometric complexity including a substantially
straight line, a first fitting body having a securing
member rotationally locked thereto, the first fitting
body affixed to one end of the length of tubing, a
first nut having a plurality of openings 1n cooperative
relation to engage the securing member, a second
fitting body having a securing member rotationally
locked thereto, the second fitting body affixed to the
other end of the length of tubing, and a second nut
having a plurality of openings in cooperative relation
to engage the securing member. When the first nut and
the second nut are threaded onto corresponding mated
fittings, each of the securing members are engaged with
at least one of the openings of the respective nuts
thereby locking each nut to the respective fitting

body.

In yet another aspect of the present invention, a
locking mechanism for a fitting assembly of a coupling
includes a fitting body having a central axis, a nut
having a plurality of ratchet teeth positioned parallel
to the central axis and positioned on a rear portion of
the nut, a sleeve having a front side and a back side.
The sleeve surrounds a portion of the fitting body,
slidably attached thereto allowing for substantially
linear movement only, and includes a plurality of
recesses adjacent the front side. The recesses 1include
a shape substantially corresponding to a shape of the
ratchet teeth of the nut and are positioned 1in

cooperative relation to engage the ratchet teeth when
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the nut 1s threaded onto a mated fitting. Threading of
the nut onto the male fitting allows the ratchet teeth
cf the nut to move relative to the recesses of the

sleeve and restrains the nut from moving in a loosening

direction.

In yet another aspect of the present invention, a
locking mechanism for a tubular fluid fitting assembly
includes a fitting body having a central axis, a nut
having a plurality of openings positioned thereon, a
sleeve surrounding a portion of the nut, the sleeve
including a rear end having an internal diameter for
receiving the fitting body and the rear end including
an inner surface having a securing member projecting
out therefrom in a direction toward the nut and
substantially parallel to the central axis of the
fitting body. The securing member is received within
one of the plurality of openings after the nut has

substantially engaged a mated fitting.

In yet another aspect of the present invention, a
method for locking a nut of a female assembly of a
fluid coupling to a fitting body of the female assembly
when the female assembly is mated to a corresponding
male fitting. The female assémbly also i1ncludes a
securing member rotationally locked to the fitting body
for engagement with a plurality of openings provided on*
the nut when the nut is threaded onto the malé fitting.
The method includes the steps of threading the male
fitting into the nut and engaging the securing member

with at least one of the plurality of openings.
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In yet another aspect of the present invention,

there 1s provided a locking mechanism for a fitting assembly
of a coupling, the fitting assembly connecting to a
male-threaded fitting, said locking mechanism comprising:
a) a fitting body; b) a securing member which 1s
rotationally locked to said fitting body, the securing
member being a cylindrical structure having a pawl
projecting from the outer surface of said securing member;
and c¢) a nut having a plurality of openings 1in cooperative
relation to engage said pawl from said securing member,
wherein when said nut 1s threaded onto the corresponding
male fitting, sald securing mempber engages at least one of

the openings to lock said nut to said fitting body.

In yet another aspect o0f the present invention,
there 1s provided a locking mechanism for a fitting assembly
for a coupling, the fitting assembly connecting to a

male-threaded fitting, said locking mechanism comprising:

a) a fitting body having an outer surface and a central
axils; b) a spring member, sald spring member being a
cylindrical structure having a pawl affixed to the outer
surface, said pawl projecting from said outer surface of
sald securing member; and c¢) a nut having a plurality of
ratchet teeth 1n cooperative relation to engage said pawl
when said nut 1s threaded onto a corresponding male fitting,
whereln sald nut 1s restrained by said fitting body from
rotating in a thread-loosening direction by engagement of

sald pawl with said ratchet teeth.

In yet another aspect of the present invention,
there 1s provided a locking mechanism for a tubular fitting
assembly, the fitting assembly connecting to a male-threaded
fitting, said locking mechanism comprising: a) a fitting
body having an outer surface and a central axis; b) a spring

member having a pawl, said spring member being affixed to
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sald outer surface such that said pawl projects from said
outer surface; and c¢) a nut having a plurality of ratchet
teeth 1n cooperative relation to engage said pawl when said
nut 1s threaded onto the male fitting, wherein said nut 1is
restrained by said fitting body from rotating in a
thread-loosening direction by engagement of said pawl with
sald ratchet teeth; d) a release member rotatably affixed to
sald nut, said release member 1ncluding an internal portion
for surrounding said spring member and/or said fitting body,
sald i1nternal portion i1including a recess for receiving said
pawl 1n an extended state; e) a sleeve slidably affixed to
the fitting assembly and surrounding a portion of said nut,
sald sleeve 1ncluding a helical recess for receiving a guide
memper positioned on an outer surface of said release
member; f) an alignment member rotatably affixed to said
release member, said alignment member 1ncluding a sleeve
guide which 1s recelved 1n a corresponding slot within the
sleeve, said alignment member also 1ncluding an internal

portion having a fitting body guide member positioned

therein, said fitting body guide member being received by a
corresponding recess 1n said fitting body and/or said spring
member, whereilin forcing sailid sleeve away from the male
fitting 1n a direction substantially parallel to said
central axis results 1n said guide member traveling within
sald helical recess to rotate said release member in a
pawl-disengaging direction to disengage said pawl from said

ratchet teeth.

In yet another aspect of the present invention,

there 1s provided a locking tubing system comprising: a

P

length of tublng lying 1in any geometric arrangement,

including a substantially straight line; a first fitting

body having a securing member, said securing member being a

cylindrical structure having a pawl projecting from the
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outer surface of said securing member, said securing member
being rotationally locked to said first fitting body, said
first fitting body being affixed to one end of said length
of tubing; a first nut having a plurality of openings in

cooperative relation to engage said pawl from said securing

memper; a second fitting body having a securing member, said

securing member being a cylindrical structure having a pawl
projecting from the outer surface of said securing member,
sald securing member being rotationally locked to said
second fitting body, said second fitting body being affixed
to the other end of said length of tubing; and a second nut
having a plurality of openings in cooperative relation to

engage said pawl from said securing member of said second

fitting body, wherein when said first nut and said second
nut are threaded onto corresponding male fittings, each
securing member 1s engaged with at least one of the openings
of said first nut or said second nut to lock said first nut
or said second nut to said first fitting body or said second

fitting body, respectively.

In yet another aspect of the present invention,
there 1s provided a method for locking a nut of a fitting
assemply of a coupling to a fitting body of the fitting
assembly when the fitting assembly is mated to a
corresponding male fitting, the fitting assembly also
including a securing member, the securing member being a
cylindrical structure having a pawl projecting from the
outer surface of the securing member, wherein the securing
member 1s rotationally locked to the fitting body for
engagement with a plurality of openings provided on the nut
when the nut 1s threaded onto the male fitting, said method
comprising the steps of: threading the male fitting into
the nut; and engaging the securing member with at least one

of the plurality of openings.
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In yet another aspect of the present invention,

there 1s provided a locking mechanism for a fitting assembly
for a coupling, the fitting assembly connecting to a
male-threaded fitting, said locking mechanism comprising:
> a) a fitting body; b) a securing member and a ratchet

arrangement to engage said securing member, one but not both
of said securing member and said ratchet arrangement being
rotationally locked to said fitting body, wherein, when said
securing member 1s rotationally locked to said fitting body,

10 said securing member is a cylindrical structure having a
pawl projecting from the outer surface of said securing
member; and c¢) a nut, wherein when said nut is threaded onto
the corresponding male fitting, said securing member engages
sald ratchet arrangement to lock said nut to said fitting

15> Dbody, whereln, when sald ratchet arrangement is rotationally
locked to said fitting body, said nut includes a pawl

projecting from the inner surface of said nut, said pawl

engaging saild ratchet arrangement.
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These and other aspects and objects, and many of the
attendant advantages of thilis invention will be readily
appreciated and understood by reference to the
following detailed description when considered in

connection with the accompany drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1A 1s a side view of a locking device according to

a first embodiment for the present invention.

Fig. 1B 1s a front view of the locking device according

to the first embodiment for the present invention.

Fig. 1C 1s front perspective view of the locking
according to the first embodiment for the present

invention.

Fig. 1D i1s a rear perspective view of the locking

device according to the present invention.

Fi1g. 2 1s an exploded perspective view of the locking
device according to the first embodiment for the

present i1nvention.

Fig. 3 1s a rear perspective view of the locking device
wilthout the release mechanism according to the first

embodiment for the present invention.

Fig. 4 1s a front perspective view of the release
mechanism for the locking device according to the first

embodiment for the present invention.
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Fig. 5 1s a side-sectional view of a female end of a
tubular fitting for use with the locking device

according to the first and third embodiments for the

present 1i1nvention.
Fig. 6A 1s a side view of a nut for use with the
locking device according to the first and third

embodiments for present invention.

Fig. 6B 1s a side-sectional view of the nut for use

with the locking device according to the first and

third embodiments for the present invention.

Fig. 7A 1s a side view of a spring member for use with
the locking device according to the first embodiment

for the present invention.

Fig. 7B 1s a top plan view of the spring member for use
with the locking device according to the first

embodiment for the present invention.

Fig. 8A 1s a top plan view of the spring member and
ratchet ring for use with the locking device according

to the first embodiment for the present invention.

Fig. 8B 1s an enlargement of the connection between the
spring member and the ratchet ring for use with the
locking device according to the first embodiment for

the present invention.

Fig. 9 1s a side, partial cross-sectional view of the

substantially straight run of tubing where each end
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includes the female assembly having the locking device

according to the present invention.

Fig. 10A 1s a side, partial cross-sectional view of the
locking device for a fluid coupling according to the
second embodiment of the present invention,

1llustrating the locking device disengaged.

Fig. 10B 1is a side, partial cross-sectional view of the

locking device for a fluid coupling according to the

second embodiment of the present invention,

1llustrating the locking device engaged.

Fig. 1]1A 1s a schematic side-sectional view of a
locking device according to a third embodiment for the

present invention.

Fig. 11B i1s a top plan view of the locking device
according to the third embodiment for the present

invention.

Fig. 12 1s a top plan view of a locking device

according to a fourth embodiment for the present

invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

FIRST EMBODIMENT

With reference to Figures 1-9, it will be seen that a

female assembly 2 for a fluid coupling includes a tube

body 6 positioned within a nut 8. The female assembly
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2, both the tube body 6 and nut 8, may be manufactured
from any high strength materials including plastics,
metal alloys or composites thereof, and preferably made
from a high strength metal alloy. The tube body 6 is a
cylindrical hollow tube which includes an enlarged end
10 (front end) forming a shoulder portion 12,
thereunder, for the female assembly 2. The other end 14
(rear end) of the female assembly 2 1s mated to a hose
or pipe (not shown) carrying fluid or gas to be passed

through the fluid coupling.

Affixed between the ends 10 and 14 of the tube body 6,
a spring member 16 having at least one pawl‘l8, or
spring finger, positioned thereon. The spring finger
1s defined by a generally radially outwardly inclined
surface 20 having an end portion 22 at a radius greater
than the tube body 6. The spring member 16 1is
preferably made of the same material, preferably a high
strength alloy, as the female assembly 2, which may be
heat-treated in order to meet particular
specifications. The spring member 16 is affixed to the
tube body 6 by press-fitting, welding, fastening,
adhesive, or the like. Alternatively, the spring
member may be integral with the tube fitting body,

being machined thereon.

The nut 8 of the female assembly 2 includes an internal
threaded portion 8.1 provided for on the front end 8.2
of the nut and an internal circumferential collar 8.3
positioned between the front end and rear end 8.4 of
the nut. The circumferential collar 8.3 is smaller in

diameter than the enlarged end 10 of the tube body 6 to
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insure that when the tube body 6 is placed therein, it

can slide 1n one direction only relative to the nut 8.

Positioned adjacent the rear end 8.4 of the nut, and
preferably within a recess 8.5 of the nut is a series
of ratchet teeth 24, arranged around the circumference
of the recess 8.5. Each ratchet tooth 26 is defined by
a generally radially inwardly extending flat surface or
shoulder 28, and a radially inwardly inclined ramp
surface 30. The i1nclined surfaces 28 and 30 of the
ratchet teeth 24 are radially, inwardly inclined in the
rotational direction, and are defined by a base radius
32 and a pitch radius 34. The difference between the
base 32 and pitch 34 radii 1s, of course, the radial

length of the shoulder 28.

Preferably, the ratchet teeth 24 are machined integral
wlithin the rear of the nut 8. However, the ratchet
teeth may also be a separate member manufactured from
any high strength material including plastic, metal
alloy, and the like, or composites thereof, which is
permanently affixed thereto by means of welding,

adhesive, or other mechanical fastening means.

The ratchet teeth 24 are arranged on the rear of the
nut 8, and positioned 1n a cooperative relation to the
pawl 18 of the spring member 16 positioned on the tube
body 6, when fully engaged with the male half of the
fluid coupling. The pawl end 22 is positioned at a
radius that is approximately equal to the base radius
32 of the ratchet teeth 24. Thus, as one threads the

nut 8 of the female assembly 2 onto the counterpart
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male fitting to mate the male and female 2 halves of
the fluid coupling together, the end of the pawl 22
rides up the inclined surface 30 of each ratchet tooth
26 to the pitch radius 34, thereby compressing the pawl
18 toward a center axis 6.1 of the tube body 6. At the
end 30.1 of the inclined ramp 30 of each ratchet tooth
26, the spring finger 18 extends down the shoulder 28
to be received by a recess 32.1 formed by the base
pitch 32 and the next inclined ramp. Thus, the nut 8
can only be advanced onto the male fitting. The nut 8
may only be loosened by manually moving the pawl 18
toward the center axis 6.1 of the tube body 6, so that

1t can be moved out of the recess 32.1 of the ratchet

tooth 26.

This arrangement allows the nut 8 of the female
assembly 2 to rotate in only one direction without

undue force, thus locking the nut 8 onto the tube body

6. This arrangement insures that the nut 8 will resist
backing off the male half of the fluid coupling under

the severest of vibrational, environmental and other

dynamic conditions.

Although the present 1invention operates efficiently to
resist loosening on one end of a length of tubing, the
present 1nvention operates more preferably when used as
a system, as shown in Figure 9 that includes a locking
female assembly 2 at both ends 40 and 42 of a piece of
tubing 38 of any geometric complexity, including a

substantially straight run of tubing.
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As shown 1in Figure 9, a female assembly 2 utilizing the
nut-locking device according to the present invention
1s affixed at both ends 40 and 42 of a length of tubing
38 by welding, adhesive, or the like. When used in
such a system, loosening torque applied at one end
fitting 1s directly resisted by the fitting at the
other end. Specifically, as shown in Figure 9B,
loosening torque (negative rotation) from vibration or
other dynamic effect applied at one end fitting
actually tightens (positive rotation) the other end

fitting, and thus, further increases loosening

resistance.

An example of the maximum back-off torque for a fluid
coupling using the locking device according to the
first embodiment for present invention is detailed
below. The example compares the present invention with
the safety wire method for retaining a nut on a fluid
coupling. For this example, the magnitude of torque
required to back a nut off using the safety wire method

is as follows:

Back-off Torque (BOT) equals force (F) on the safety
wire times the distance (D) from the safety wire hole

in the nut to the centerline of the nut.

BOT F X D

Yield strength of the wire 1is used as the stress in the

wire to achieve a theoretical maximum torgque wvalue.

Additional force can be developed in the wire if it is

allowed to continue to yield. However, the resulting
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stretch of the wire would be considered unacceptable,

since nut rotation would occur.

Example:

Using the safety wire method, in the case of a %"
fitting, the maximum size safety wire possible would be
a diameter of 0.062". The force in the wire (yield
strength) at 35,000 pounds per square inch (psi) would

10 be 105 pounds (lbs.). Thus, the force acting on the

nut would produce a torque of 44.7 inch-pounds

(1n-1bs.) since the wire hole location 1is 0.423" from

the centerline of the nut.

15 However, the locking device according to the present
invention has a compressive strength capability of 390

lbs. for a %" fitting. This force acts at an effective

location of 0.291" from the nut centerline, so that its
torque capacity 1s 113 in-1lbs., or about 2.5 times the
20 maximum torque achieved using the safety wire method.
This result 1s achieve using only one spring finger,
and thus, 1s doubled to 5 times, 1f two spring fingers

are used to interlock with the ratcheting teeth.

25 Although the nut can be loosened and/or removed from
the male end of the fluid coupling assembly by applying
a force to overcome the back-off torque created by the
locking device according to the present invention, it

1s preferred if the pawl 18 be disengaged from the
30 ratchet teeth 24 first. Otherwise, the locking

mechanism according to the present invention may be

temporarily or permanently damaged and not re-useable.
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Thus, to be able to re-use the locking mechanism
according to the present invention, 1t 1s preferable
that the pawl 18 be disengaged from the ratchet teeth
24 prior to a mechanic applying any torque to loosen

5 the nut.

Accordingly, the present invention utilizes a novel
release mechanism 44 to disengage one or more pawls 18
of the spring member 16 from the ratchet teeth 24.

10 Specifically, as shown in the figures, the release
mechanism 44 according to the present invention
includes a release ring 46 which 1s rotatably mounted
to the tube body 6. The rotation of the release ring
46 disengages the pawls 18 from the ratchet teeth 24,

15 by driving the ends 22 of each pawl 18 toward the
center axis 6.1 of the tube body 6. The smooth and
accurate rotation of the release ring 46 1is
accomplished by the relationship between a guide washer
48 and actuation sleeve 50.

20
The release ring 46 includes an inner diameter 46.1
with an inner recess 46.2 for receiving a pawl 18 1in an
expanded state. Rotation of the release ring 1n a
releasing direction 52, causes the pawl 18 to be pushed

25 toward the center axis 6.1 of the tube body 6, thus

disengaging the pawl 18 from the ratchet teeth 24.

A front surface 46.3 of the release ring 46 1includes a
circumferential groove 46.4 which receives a

30 corresponding circumferential ridge 8.6 positioned on
the end 8.4 of the nut 8, surrounding the ratchet teeth

24. The ridge 8.6 1s locked within the groove 46.4, sO



CA 02370190 2001-10-30

WO 00/66930 PCT/US00/11603

10

15

20

25

30

that the release ring 46 and nut 8 are inseparable.
However, the release ring 46 is able to freely and

easlly rotate relative to the nut.

Although not necessary to practice the release
mechanism 44 of the present invention, a guide washer
or alignment member 48 and a sleeve 50 insure that the
release mechanism 44 stays in alignment with the spring
member 16 and tube body 6 to prevent jamming and insure
smooth operation. The guide washer 48 accomplishes
alignment by using a series of guides which are
received in slots amongst other members. Specifically,
on the back surface 46.5 of the release ring 46 are two
openings 46.6 for affixing the ends of guide pins 54
that travel within two oppositely positioned arc slots
48.1 positioned adjacent the outer circumference of the
guide washer 48. The arrangement allows the release
ring 46 to freely rotate the length of the arc-slots

48.1 relative to the guide washer 48.

The guide washer 48 also insures smooth operation
between the sleeve 50 and the release ring 46 through
the use of two rectanqular guide members 48.3,
oppositely positioned one another adjacent the outer
diameter 48.5 of the guide washer 48. The rectangular
guide members 48.3 are received in corresponding
rectangular slots 50.2 that run linearly along the

inner surface 50.1 of the sleeve 50.

An i1nternal guide member 48.6 positioned adjacent an
inner diameter 48.9 of the of the guide washer 48

insures alignment between the sleeve 50, the release
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ring 46 and the spring member 16. The internal guide
member 48.6 1s received in a corresponding linear slot
16.1 1n the spring member (and/or also a corresponding

slot that may be positioned within the tube body).

Adjacent an outer diameter 46.8 of the release ring 46
are two outer guide pins 46.7 which are received by two
helical guide slots 50.5 positioned through or
partially through the wall 50.4 of the sleeve 50. The
helical guide slots 50.5 force the release ring 46 to
rotate 1n a clockwise direction as the sleeve 50 is
torced away from a mated fitting in a straight motion.
The rotation of the release ring 46, in turn, forces
the pawls 18 i1nward against the tube body 6,
disengaging the pawls 18 from the ratchet teeth 24.

The sleeve movement results in the nut hex being
covered while the pawls are engaged, and uncovered when
they are disengaged. The prevents any damage to the
pawls by an untrained mechanic and also provides a
visual indication of the pawl position; i.e., either
locked or unlocked. To insure adequate gripping of the
sleeve by the mechanic, a frictional surface, as shown
in the figures, may be added to the outer diameter of
the sleeve. The frictional surface may be machined

into the sleeve, or be a separate member.

SECOND EMBODIMENT

In the second embodiment for the present invention, as
can be seen 1n Figures 10A and 10B, a female assembly

58 for a fluid coupling includes a tube body 62, a
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sleeve member 64 which contains a series of axially
projecting ratchet teeth 66. The ratchet teeth 66 of
the sleeve member 64 are arranged in a cooperative
relation to corresponding axially rearward projecting
ratchet teeth 68.1 provided on the backside of a nut 68

of the female assembly 58 of the fluid coupling.

In this embodiment, the tube body 62 includes a recess

62.1 positioned midway between two ends 62.3 and 62.4

of the tube body 62 for containing ball bearings 70
which are also received 1n a corresponding recess 64.1
in the sleeve member 64. The ball bearings 70 allow
the sleeve member 64 to easily slide up and down the
tube body 62, so that the ratchet teeth 66 of the
sleeve 64 can be engaged or disengaged from the ratchet
teeth 68.1 of the nut 68 when the assembly is installed

Or removed.

The tube body 62 may also include an additional
circumferential recess 62.4 toward a front end 62.5,
for a swivel wire 72 to be received by a corresponding
recess 68.2 1in the 1nterior surface of the nut. This
swivel wire 72 allows the nut 68 to rotate freely
around the tube body 62, and also to slide in either

direction along the front end 62.5 of the tube body 62.

The second embodiment also includes a spring 74, one
end 74.1 of which abuts the ball bearings 70 contained
in the sleeve 64. The other end 74.2 of the spring 74
1s affixed or positioned adjacent a rear end 62.6 of

the tube body 6.
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Thus, when the female assembly 58 according to the
second embodiment of the present invention is mated to
a corresponding male end (not shown) of the fluid
coupling, the nut 68 1is threaded thereto by moving the
sleeve 64 away from the nut 68 toward the rear end 62.6
of the tube body 62 so that the nut 68 may freely

rotate onto the male end of the coupling 60.

THIRD EMBODIMENT

In the third embodiment for the present invention, the
ratchet mechanism 1s replaced with a locking pin or key
78, or plurality thereof, which i1s included on the rear
portion of a sleeve 76. The present embodiment is
1llustrated in Figures 11A and 11B with three such
locking pins 78 and a spring member 79, although any
number of pins from a single pin to a pin for each and
every slot may also be used. The sleeve 76 is slidably
affixed to a tube body 80 of a female assembly 82 of
the 1llustrated flared fitting fluid coupling, by use
of key member 78 positioned on an inner diameter 88 of
the rear portion of sleeve 76, which is received in a
recess or keyway 94 machined into a outer circumference
96 of the nut 92. One or more of the keys/keyways may
be used. The locking key/keyway enables the sleeve 76
to move 1n a linear motion parallel to a central axis
80.1 of the tube body 80, but restraining the sleeve 76

from rotating in any direction around the tube body 80.

Accordingly, the keys 78 are slid into corresponding
keyways 94 1n the back of the nut 92 when the nut is
tightened onto the mated fitting. The keys 78 each act
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as a "DUTCHMAN" to lock the nut, via the sleeve 76, to
the tube body 80 to prevent 1t from rotating in either
direction. When the nut is in position so that the

keyways may receive the keys, the position is called a

lock location.

When the sleeve 1s pulled toward the mated fitting so
that the keyway(s) receives the key (when the nut is in
the lock location), the sleeve then covers the nut hex
as 1n the second embodiment. This feature, as

previously stated, prevents any possible wrenching

damage by an untrained mechanic.

When the keys 78 are not engaged in the keyways 94, the
nut 92 1s rotationally held in a fixed position by the
spring member. The nut may be rotated in either
direction by applying a slight rotational force to the
nut. A clicking noise signifies rotation and is the
result of the end portion of the spring pawl engaging
the splines. The spring member also insures that the
recesses are properly aligned to receive the key
members. Specifically, each time the audible click
sounds, the recesses positioned on the rear of the nut

are 1n proper alignment to receive the key member(s).

FOURTH EMBODIMENT

As shown 1n Figure 12, the fourth embodiment of the
present invention 1s nearly identical to the third
embodiment of the invention, except the fourth
embodiment is designed with a key 100, positioned on

the rear end of the sleeve, which sandwiches the end
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103.1 of a pawl 103 of a spring member 102 attached the
tube body of the female assembly, according to the

present embodiment, between the key 100 and a recess or

keyway 112 1n the rear of a nut 116.

While the present invention for a locking device for
use with fitting assembly, and variations thereof, are
described 1in detail herein, 1t should be apparent that
the disclosure and teachings of the present invention
10 will suggest many other alternative designs to those
skilled in the art. Accordingly, the present invention

1s not limited to the foregoing description.
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CLAIMS:
1. A locking mechanism for a fitting assembly of a

coupling, the fitting assembly connecting to a male-threaded

fitting, said locking mechanism comprising:

a) a fitting body;

b) a securing member which 1s rotationally locked

to said fitting body, the securing member being a

cylindrical structure having a pawl projecting from the

outer surface of said securing member; and

c) a nut having a plurality of openings in
cooperative relation to engage said pawl from said securing

member, whereln when sald nut 1s threaded onto the

corresponding male fitting, said securing member engages at

least one of the openings to lock said nut to said fitting

body.

2 . The locking mechanism according to claim 1,
wherein said fitting body 1s rigidly attached to a
corresponding rigild tube, the tube being incapable of
rotating due to the rigid attachment of the tube to said
fitting body, the tube being structurally clamped to a
surrounding structure, and/or wherein reactional forces from
the male fitting are transmitted to said fitting body and

the tube via said nut and said securing member.

3. A locking mechanism for a fitting assembly for a
coupling, the fitting assembly connecting to a male-threaded

fitting, sald locking mechanism comprising:

a) a fitting body having an outer surface and a

central axis;
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b) a spring member, said spring member being a
cylindrical structure having a pawl affixed to the outer
surface, said pawl projecting from said outer surface of

said securing member; and

c) a nut having a plurality of ratchet teeth in
cooperative relation to engage said pawl when said nut is
threaded onto a corresponding male fitting, wherein said nut
1s restrained by said fitting body from rotating in a
thread-loosening direction by engagement of said pawl with

sald ratchet teeth.

4 . The locking mechanism according to claim 3,

further comprising a release member rotatably affixed to
sald nut, said release member including an internal diameter
for surrounding said spring member, the internal diameter
including a recess for receiving said pawl in an extended
state, wherein said pawl 1s forced out of the internal
recess and away from said ratchet teeth when said release

member 1s rotated in a pawl-disengaging direction.

5. The locklng mechanism according to claim 4,

further comprising a sleeve slidably affixed to the fitting

assembly and surrounding a portion of said nut, said sleeve

including a helical recess for receiving a guide member

positioned on said outer surface of said release member,

wherein forcing saild sleeve away from the male fitting in a
direction substantially parallel to said central axis
results 1n said guide member traveling within the helical
recess to rotate said release member in a pawl-disengaging

direction to disengage said pawl from said ratchet teeth.

0. The locking mechanism according to claim 5,

i
p—

further comprising an alignment member rotatably affixed to

sald release member, said alignment member including a
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sleeve guide which 1s received in a corresponding slot

wlithin said sleeve.

7. The locking mechanism according to claim 6,

wherelin saild alignment member further comprises a fitting

body gulde member positioned on an internal diameter of said
alignment member, said fitting body guide member being
recelved by a corresponding recess on said fitting body

and/or said spring member.

8. A locking mechanism for a tubular fitting
assempbly, the fitting assembly connecting to a male-threaded

fitting, said locking mechanism comprising:

a) a fitting body having an outer surface and a

central axis;

b) a spring member having a pawl, said spring
member being affixed to said outer surface such that said

pawl projects from said outer surface; and

c) a nut having a plurality of ratchet teeth in
cooperative relation to engage said pawl when said nut 1is
threaded onto the male fitting, wherein said nut is
restrained by said fitting body from rotating in a

thread-loosening direction by engagement of said pawl with

sald ratchet teeth;

d) a release member rotatably affixed to said nut,
sald release member including an internal portion for
surrounding said spring member and/or said fitting body,
said 1nternal portion including a recess for receiving said

pawl 1n an extended state;

e) a sleeve slidably affixed to the fitting

assembly and surrounding a portion of said nut, said sleeve
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including a helical recess for receiving a guide member

positioned on an outer surface of said release member;

f) an alignment member rotatably affixed to said
release member, said alignment member including a sleeve

5 guide which is received in a corresponding slot within the
sleeve, said alignment member also including an internal
portion having a fitting body guide member positioned
therein, said fitting body guide member being received by a

corresponding recess in said fitting body and/or said spring

10 member,

wherein forcing said sleeve away from the male
fitting 1n a direction substantially parallel to said
central axls results in said guide member traveling within
sald helical recess to rotate said release member in a
15> pawl-disengaging direction to disengage said pawl from said

ratchet teeth.
9. A locking tubing system comprising:

a length of tubing lying in any geometric

arrangement, 1including a substantially straight line;

20 a first fitting body having a securing member,

sald securing member being a cylindrical structure having a

pawl projecting from the outer surface of said securing

memper, said securing member being rotationally locked to

sald first fitting body, said first fitting body being
25 affixed to one end of said length of tubing;

a first nut having a plurality of openings in
cooperative relation to engage said pawl from said securing

member;

a second fitting body having a securing member,

30 sald securing member being a cylindrical structure having a
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pawl projecting from the outer surface of said securing

member, said securing member being rotationally locked to
said second fitting body, said second fitting body being
affixed to the other end of said length of tubing; and

a second nut having a plurality of openings in
cooperative relation to engage said pawl from said securing
mempber of said second fitting body, wherein when said first
nut and saild second nut are threaded onto corresponding male
fittings, each securing member is engaged with at least one
of the openings of said first nut or said second nut to lock
sald first nut or said second nut to said first fitting body

or said second fitting body, respectively.

10. The locking mechanism according to claim 9,
whereln said reactional forces from the male fittings are
transmitted to said first fitting body and said tube via
said first nut and said first securing member, and to said

second fitting body and said tube via said second nut and

sald second securing member.

gy

11. A method for locking a nut of a fitting assembly

.

of a coupling to a fitting body of the fitting assembly when

the fitting assembly is mated to a corresponding male

fitting, the fitting assembly also including a securing

member, the securing member being a cylindrical structure

having a pawl projecting from the outer surface of the

securing member, wherein the securing member is rotationally

locked to the fitting body for engagement with a plurality

of openings provided on the nut when the nut is threaded

onto the male fitting, said method comprising the steps of:

threading the male fitting into the nut; and

engaging the securing member with at least one of

the plurality of openings.
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12. A locking mechanism for a fitting assembly for a
coupling, the fitting assembly connecting to a male-threaded

fitting, said locking mechanism comprising:
a) a fitting body;

b) a securing member and a ratchet arrangement to
engage said securiling member, one but not both of said
securing member and said ratchet arrangement being

rotationally locked to said fitting body,

wherein, when sald securing member 1s rotationally
locked to said fitting body, said securing member is a

cylindrical structure having a pawl projecting from the

outer surface of said securing member; and

c) a nut, wherein when said nut 1s threaded onto
the corresponding male fitting, said securing member engages

sald ratchet arrangement to lock said nut to said fitting

body,

wherein, when sald ratchet arrangement is
rotationally locked to said fitting body, said nut includes
a pawl projecting from the inner surface of said nut, said

pawl engaging sald ratchet arrangement.
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