- 2 - arrangenent disclosed in U S. Patent No. 4,893,977. In this Patent a
sel f-1ocking nut has some V or U shaped grooves in the collar, the grooves
bei ng wi de enough to prevent the above-nentioned di sadvantages due to the
closing of the slots. The di sadvantages which the present invention ainms to
solve are not directly linked to this |ast atent but rather to sone ot her
aspects as discussed below. Since the helical spring with which the nut is
equi pped nust kerrargender disclosedainon,St hPatehttNon has9bger7to ani her
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_ used in conditions above 250°C).
, Now, it has been discovered that:
- 1. phosphating does.not provide an adequate protection
of the spring from oxidation; _ _
2. making the spring of stainless steel generates
other disadvantages, such as: '
2.1 excessive costs, justified only for types of nuts
provided for use at high temperatures (above 250°C);
2.2 use of such stainless steel springs are advisable
oniy for nuts for use at temperatures greater than
250°C, since at lower temperatures it is preferable to
use normal springs (made of spring steel) as they have
better elasticity and consequently provide the nut with
a greater locking torque; |
2.3 as an average, the springs in stainless steel
provide the nut with a locking torque that is much lower
than corresponding springs in spring steel.

It is an object of certain embodiments of the
present invention to reduce or solve the above-mentioned
. disadvantages and alternatively or in addition provide a

nut that has the folloWing'advantages:
s - - 1low costs;
- resistance to oxidation;
.= usable at all temperatures.
It should be taken into account that embodiments of



It should be taken into account that enbodi nents of - 3 - the invention
provide at |east three ways in which the technique can be realised for high
t enperatures, above [err], using springs nade of stainless steel with: a)

a steel nut with |ow carbon content; b) a steel nut with high carbon
content; c) a stainless steel nut. The tshree nuts above, particularly nuts
a) and b), have the disadvantage of becom ng too engaged due to corrosion
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trying to unscrew the nut, the stud may J.nstead be

. unscrewed from its seat or, worse st:Lll the stud itself W/

may be sheared. _ _

Even if such a problem occurs only once while
adjustlng or ma1nta1n1ng an engine (on whlch ten or more
nuts can be assembled), th1s 1mp11es remarkable
practlcal problems If the stud is unscrewed from its
seat, the replacement of the stud w1th another one
'hav1ng a 1arger dlameter, for example due to tolerances,
can be difficult. If the stud is sheared the problem is
more serious since it is necessary to dr111 the stud and
to diséSsemble the7arrangement. This is partlcularly
inconvenient since almost always these operatlons must
be carried out at locatlons not eas1ly acce381ble, in
partlcular if the englne 1s mounted in a vehlcle

A further purpose of embodlments of the present
invention is to solve these 1atter problems by providing
a nut wh1ch is treated in such a way as to enable its
easy dlsassembly w1thout allow1ng uncontrolled and
undesired loosenlng, whlch may cause a gas leakage with
subsequent burning of a seal gasket if present.

According to one aspect of the present invention
there is provided a self-locking nut comprising an upper
threaded collar equipped with longitudinal.slots, the
slots defining in the collar a plurality'of circular arc
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subsequent burning of a seal gasket, if present. According to one aspect of
the present invention there is provided a self-1locking nut conprising an
upper threaded collar equipped with longitudinal slots, the slots defining
in the collar a plurality of circular arc - 4 - segnments which are
conpressi ble by a hot-gal vani.zed helical ex&ernal spring, wherein the nut
I's provided with a copper coating. The copper coating avoids wel di ng
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' is preferred for them to be of such a width as not to
allow mutual contact of the circular arc segments.

Preferably, the copper coating is formed by
subjecting the nut to an electrolytic'coppering
treatment. '

Preferably, if the usual operating temperature is
to be less than 250°C, the helical spring is made of
harmonic spring steel.

Preferably if the usual operating temperature is to
be greater than 250°C, the helical spring is made of

~stainless spring steel.

An embodiment of the invention will now be
described, by way of example only, with reference to the
accompanying drawing which shows a self -locking nut in a
perspective view.

W Referring now to the figure, the self-locking nut
' is indicated at 1 and is screwed on a threaded rod, not
shown, received internally of the nut.
The nut 1 is equipped with a collar 3 on which a
helical spring 5 is wound to apply radial pressﬁre to
E said collar 3 and, in turn, to the threaded rod on which
the nut 1 is screwed. The radial pressure is applied to
~ the threaded rod as a result of U-shaped slots 7,
provided in collar 3.
The slots 7 define a series of circular arc
segments 9 on the collar 3, each segment being equipped



‘shown, received internally of the nut. The nut 1 is equipped with a collar
3 on which a helical spring 5 is wound to apply radial pressure to said
collar 3 and, in turn, to the threaded rod on which the nut 1 is screwed.
The radial pressure is applied to the threaded rod as a result of U shaped
slots 7, provided in coIIar 3. The slots g define a series of circular arc
segnents 9 on the collar 3, each segnent being equipped ~ with a snal

upper external, rib. On war dl y faci. urface of the nut 1, a hollmw

seat 13 is pritid q"l'?ﬁ: ‘t&?ﬁee’gre?’r'r&aafg‘;‘f}% ng 5 is housed. The spring 5

is wound on the cdd an Jipwardly afdginpraurisceé hef selggremits P, agai nst the

t hreaded rod S wed. .Th r nade fromsteel .

whi ch has beeﬁc{i‘rﬂw %Qé‘n?;ie%]%fﬁ%réé% rhgwrélseleri@? %%%a ts. -

The tenper at ursemusﬂdch Tltm sfpving 5 s Wwowid tde the ¢<sl'.tnnv3dml normal |y

oper ates, de t r R yhere the -
bR é‘-‘ése T‘éﬁdﬁiﬂ:%% i@nst | aie%@@ére era

operating tenperature sl ess t the spring is p nmade of
har moni ¢ spr i4R4 Qeathichyidhe I%‘He Jop"@r AGTRFaGnperature i s great er t han

250C, the spring Im@rsgfﬂzajﬂsf 1@%&& ﬁtdnu r&tféél SiidH Kd£Peed Mol 1S

the nut - fromSBORRSSARE (HRSTEA i P Sito, i Sedp
di sassenbly ahe hempératublte at swltmtmt&se tdesrionst iy whiislentlse triee chs r odi ng
tegggfzrglrl Sf a%’p%r‘;el eé\ﬂhngir ?‘%1 [};‘;pe% made%%% Q‘{m'“{rh etst{sl'le‘ﬂt &eﬁ@%n if the
stai nl ess” st @pring matemial hi flon enanniiaiwhere the apewstiing00- 500C for a
relatively | QghddrBurdd 8 < AR 'ﬂiﬁrprﬁt?@,s thle0 Bk 6Nk o€ PR Ab131d
made of harmonie:spring steel. 'Where'the'bperating_ N
temperature is greater than 250°C, the sprlng 1s ' i.)
preferably made of stainless spring steel. '

The nut is subjected to an electrolytlc coppering
treatment. The coppering protects the nut from
corrosion (oxidation) and in general allows'imprOVEd
d1sassemb1y of the nut. This ig because the coating
prevents the corrodlng together of the nut and stud.

. The advantages of the treatment are espec1a11y apparent
where the nut is made of stainless steel. Even if the
stainless steel nut is at a high temperature, at for
example 400-500°C for a relatlvely long tlme, the
coppering prevents 81gn1f1cant corr051on and
consequently the nut can still be removed from the rod o

w1thout cau51ng shearlng of the rod or unscrew1ng of the "/
rod from its seat.
Reference is made to the above-mentloned U S.
Patent No. 4,893.977 for further mechanlcal or
structural detalls of the nut to which the present
invention is applicable.



consequently the nut can still be renoved fromthe rod w thout causing
shearing of the rod or unscrewing of the rod fromits seat. Reference is
made to the above-nentioned U S. Patent No. 4,893.977 for further

mechani cal or structural details of the nut_ to which the present invention
I's applicable. - 5 - CLAIM 1. A seIT-ﬁotking nut - conpri si ng an upper
t hreaded col l ar equi pped with |ongitudinal slots, the slots defining in the
collan_a pluralgtages circul arr arc segnments which are conpressible by a

hot - gal vani zed helical external spring, wherein-the nut is provided with a
copper coating. 2. A self-locking nut as clained in claim1l, wherein said
copper coating 1ls foAnedlﬁylankéngcnublgomprishpgranguppentnhnEaded A
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U- shaped. 6. el f-1ockin fut as ¢l ai med e%¥ receding claim
I

wherein said sIQﬁ %?% exte Qfﬂ?ﬁ'é§h?ﬁﬁl? WF nh® Ul °¥bﬂ?§ct of
said circul ar awftne@necpper7coatfngelf-Iock|ng nut substantially as
her ei nbef ore described wth reference to the acconpanying drawi ng. * C
L M S *

2. A self-locking nut as claimed in claim 1, wherein

said copper coating is formed by an electrolytic
coppering treatment. '

\U 3. A self-locking nut according to claim 1 or 2,
wherein the helical spring is made of harmonic spring
- steel.

4. A self-locking nut according to claim 1 or 2, .
wherein the helical spring is made of stainless steel.

5. A self-locking nut as claimed in any preeeding
claim, wherein said slots are U-shaped.

6. A self-locking nut as claimed in any preceding
claim, wherein said slots are of such a width as not to
allow mutual contact of said circular arc segments.

7. A self-locking nut substantially as hereinbefore
described with referenqggtfath eaccompanylng drawing.
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