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Description

[0001] The present invention relates to a method of
manufacturing a resilient rail clip.

[0002] Various forms of resilient rail clips are known,
for example as shown and described in GB1510224A
and EP0619852B. A known method of manufacturing a
resilient rail clip comprises bending a metal rod (usually
made of steel) into a predetermined shape and then sub-
jecting the bent rod to a cold setting process to achieve
the final form of the clip.

[0003] Suchrodshave acommonload-deflection char-
acteristic with a common slope (clip stiffness) up to the
elastic limit of the metal from which the bent rod is formed.
Cold setting is intended to take the bent rod beyond that
elastic limit, thereby inducing a permanent deflection
(set) into the resulting clip, such that if it is then unloaded
and taken up the load-deflection characteristic a second
time, the load-deflection characteristic will be linear up
to a much higher load, that is up to the load at which the
new characteristic intercepts that for the original rod. One
of the key problems in cold-setting is that the metal rods
from which the clips are made themselves vary in hard-
ness, typically between 44 and 48 Rockwell hardness.
Since the elastic limit of rods made from softer metal is
lower than that of rods made from harder metal, if all rods
are taken to a fixed deflection, they will all unload down
slightly different parallel lines and take on different and
varying amounts of set. The softer rods will take on more
set, the harder ones less set. This is illustrated in Figure
1A of the accompanying drawings, which shows the load-
deflection characteristics of a soft clip and a hard clip and
the difference in set Ag between them after cold setting.
This difference in set results in clips that have different
geometries (above and beyond the variation already in-
herent in manufacture), where the geometry depends on
the hardness. Thus, although these cold-set clips will all
have the same stiffness, regardless of hardness, driving
these clips into a fixed assembly which deflects them all
by the same amount will result in the clips generating
slightly different loads at the portion (the "toe") of the clip
which bears on the railway rail. It is impractical to meas-
ure the hardness of each clip to be cold set directly before
the start of the cold-setting process. Moreover, as shown
in Figures 1B and 1C of the accompanying drawings, the
problem cannot be overcome simply by changing the
fixed amount of deflection applied during cold-setting
(Fig. 1B), or by applying a fixed force instead of a fixed
deflection (Fig. 1C), as this does not address the under-
lying problem. In the past, in an attempt to address this
problem, therod is repeatedly cold-set a number of times,
but this is not fully effective.

[0004] According to an embodiment of a first aspect of
the present invention there is provided a method of man-
ufacturing a resilient rail clip comprising bending a rod,
made of metal having a hardness value falling within a
known hardness value range, into a predetermined
shape and then subjecting the bent rod to a cold setting
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processinordertoinduce inthe bentrod a predetermined
amount of permanent set, wherein the cold setting proc-
ess comprises: applying a first load to part of the bent
rod so as to cause a first amount of deflection of that part
of the bent rod, which first load is a predetermined load
having a value equal to or greater than that required to
reach the yield point of metal having the highest hardness
value in the said hardness value range; measuring the
first amount of deflection of the said part of the bent rod
achieved by applying the predetermined first load; deter-
mining, on the basis of the measured deflection amount,
either (i) a second load, which, when applied to the said
part of the bent rod, will cause the bent rod to acquire
the predetermined amount of permanent set, or (ii) a sec-
ond amount of deflection of the said part of the bent rod
required in order to bring about in the bent rod the pre-
determined amount of permanent set; and applying the
determined second load to the said part of the bent rod
or deflecting the said part of the bent rod by the deter-
mined second amount of deflection.

[0005] Accordingtoanembodimentofasecond aspect
of the present invention there is provided a method of
manufacturing a resilient rail clip comprising bending a
rod, made of metal having a hardness value falling within
a known hardness value range, into a predetermined
shape and then subjecting the bent rod to a cold setting
processinordertoinduce inthe bentrod a predetermined
amount of permanent set, wherein the cold setting proc-
ess comprises: deflecting part of the bent rod by a pre-
determined first amount by applying a first load having a
value equal to or greater than that required to reach the
yield point of metal having the highest hardness value in
the said hardness value range; measuring the amount
of the first load required to achieve the predetermined
first amount of deflection; determining, on the basis of
the measured first load, either (i) a second deflection
amount required in order to bring about in the bent rod
the predetermined amount of permanent set, or (ii) a sec-
ond load, which, when applied to the said part of the bent
rod, will cause the bent rod to acquire the predetermined
amount of permanent set; and deflecting the said part of
the bentrod by the determined second deflection amount
or applying the determined second load to the said part
of the bent rod.

[0006] Reference will now be made, by way of exam-
ple, to the accompanying drawings, in which:

Figures 1A to 1C (described above) show the load-
deflection characteristics of two rail clips of different
respective hardness which have been cold set ac-
cording to a previously-proposed method;

Figures 2A and 2B show respective flow diagrams
depicting two alternative cold setting processes used
in embodiments of the present invention;

Figure 3A shows a rail clip undergoing part of a cold
setting process used in an embodiment of the
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present invention and Figure 3B shows the same rail
clip after cold setting with a set caused by that cold
setting process; and

Figures 4A and 4B each show the load-deflection
characteristics of two rail clips of different respective
hardness, the thicker lines showing the characteris-
tics after the clips have been cold set according to a
method embodying the present invention and the
thinner lines showing the characteristics of the clips
before cold setting, in which Figures 4A and 4B cor-
respond respectively to methods embodying the first
aspect and the second aspect of the present inven-
tion.

[0007] According to an embodiment of the present in-
vention a rod of metal, having a hardness value falling
within a known hardness value range, is bent into a pre-
determined clip shape (see Figure 3A) and then subject-
ed to a two-stage cold setting process, as shown in the
flow diagrams of Figure 2A or 2B. Firstly, the rod is loaded
to alevel equal to or beyond the yield point of a rod having
a hardness value at the top of the hardness value range
(STEP 1). Then, depending on the method being used,
either a measurement is taken of how much deflection
dy has resulted in STEP 1 from a fixed applied force F,
(STEP 2, Figure 2A), or how much force Fy has been
required in STEP 1 to reach a fixed deflection dj (STEP
2, Figure 2B). In the method of Figure 2A, which embod-
ies the first aspect of the present invention, the measured
deflection dy is then used to determine the amount of
force Fy + AFy or second deflection amount dy + Ady
(STEP 3, Figure 2A) required in order to induce in the
bent rod a predetermined amount of permanent set S in
a second stage of the process, during which the larger
force or deflection is applied to the rod. Similarly, in the
method of Figure 2B, which embodies the second aspect
of the present invention, the measured force Fy is then
used to determine the deflection d + Ady or second load
Fy + AFyx (STEP 3, Figure 2B) required in order to induce
in the bent rod a predetermined amount of permanent
set S in a second stage of the process, during which the
larger deflection or force is applied to the rod. In each
case the measured values are used by equipment
(and/or by a person) to find the additional force/deflection
required, for example by reference to a predetermined
look-up table or by calculation. In the second processing
stage (STEP 4), the rod is subjected to the force or de-
flection determined in STEP 3 of the preceding stage,
the amount of which will vary depending on the hardness
of the rod, such that the resulting clip (see Figure 3B) is
always set to a point that lies along a line that is parallel
to the initial load-deflection characteristic of the original
rod, as shown in Figures 4A and 4B. In other words, as
shown in Figures 4A and 4B, each clip when unloaded
will always fall back along an extension of this line, and
thus all clips made using this method will have the same
amount of set, and therefore the same finished geometry,
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as each other, regardless of the hardness of the rod.
Thus, employing a method embodying the present inven-
tion allows the geometry of the clip after the cold-setting
process to be closely defined, and in particular it may be
more precisely defined than the geometry of the clip be-
fore the cold-setting process.

[0008] Figure 4A shows the load-deflection character-
istics for clips of different respective hardness, before
(thinner lines) and after (thicker lines) cold setting by a
method embodying the first aspect of the present inven-
tion, in which a measurement is taken of how much de-
flection, dy (hard clip) or dg (soft clip), has resulted from
application to the clip of a fixed applied force F, and the
measured deflection for that clip (dy/dg) is then used to
determine the amount of force, F + AFy (hard clip) or F,
+ AFg (soft clip), or the amount of deflection, dy + Ady
(hard clip) or dg + Adg (soft clip), required in order to
achieve a predetermined amount of permanent set S. All
clips cold set in this manner, throughout the whole of the
hardness range, will have the same set S. Similarly, Fig-
ure 4B shows the load-deflection characteristics for clips
of different respective hardness, before (thinner lines)
and after (thicker lines) cold setting by a method embod-
ying the second aspect of the presentinvention, in which
a measurement is taken of how much force, Fy (hard
clip) or Fg (soft clip), is required in order to achieve a
fixed deflection d, of the clip, and the measured force for
that clip (F/Fg) is then used to determine the amount of
deflection, dy + Ady (hard clip) or d, + Adg (soft ciip), or
the amount of force, Fyy + AF, (hard clip) or Fg + AFg
(soft clip), required in order to achieve a predetermined
amount of permanent set S. All clips cold set in this man-
ner, throughout the whole of the hardness range, will
have the same set S.

[0009] These methods are particularly advantageous
when using hydraulic equipment of the type having force
and deflection control, as this allows the determination
to be made effectively instantaneously so that there is
scarcely a pause in the cold-setting process.

Claims

1. A method of manufacturing a resilient rail clip com-
prising bending a rod, made of metal having a hard-
ness value falling within a known hardness value
range, into a predetermined shape and then subject-
ing the bent rod to a cold setting process in order to
induce in the bent rod a predetermined amount of
permanent set, characterized in that the cold set-
ting process comprises:

applying a first load to part of the bent rod so as
to cause a first amount of deflection of that part
of the bent rod, which first load is a predeter-
mined load having a value equal to or greater
than that required to reach the yield point of met-
al having the highest hardness value in the said
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hardness value range;

measuring the first amount of deflection of the
said part of the bent rod achieved by applying
the predetermined first load;

determining, on the basis of the measured de-
flection amount, either (i) a second load, which,
when applied to the said part of the bent rod, will
cause the bentrod to acquire the predetermined
amount of permanent set, or (i) a second
amount of deflection of the said part of the bent
rod required in order to bring about in the bent
rod the predetermined amount of permanent
set; and

applying the determined second load to the said
part of the bent rod or deflecting the said part of
the bent rod by the determined second amount
of deflection.

A method of manufacturing a resilient rail clip com-
prising bending a rod, made of metal having a hard-
ness value falling within a known hardness value
range, into a predetermined shape and then subject-
ing the bent rod to a cold setting process in order to
induce in the bent rod a predetermined amount of
permanent set characterized in that the cold setting
process comprises:

deflecting part of the bent rod by a predeter-
mined firstamount by applying a firstload having
a value equal to or greater than that required to
reach the yield point of metal having the highest
hardness value in the said hardness value
range;

measuring the amount of the first load required
to achieve the predetermined first amount of de-
flection;

determining, on the basis of the measured first
load, either (i) a second deflection amount re-
quired in order to bring about in the bent rod the
predetermined amount of permanent set, or (ii)
a second load, which, when applied to the said
part of the bent rod, will cause the bent rod to
acquire the predetermined amount of perma-
nent set; and

deflecting the said part of the bent rod by the
determined second deflection amount or apply-
ing the determined second load to the said part
of the bent rod.

Patentanspriiche

1.

Verfahren zum Herstellen einer elastischen Schie-
nenklemme, umfassend das Biegen einer Stange,
die aus einem Metall besteht, das einen Hartewert
hat, der in einen bekannten Hartewertbereich fallt,
in eine vorbestimmte Form, und anschlielend das
Anwenden eines Kaltbiegeprozesses auf die gebo-
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gene Stange, damit in der gebogenen Stange eine
dauerhafte Biegung mit einer vorbestimmten Groflie
erzeugt wird, dadurch gekennzeichnet, dass der
Kaltbiegeprozess umfasst:

das Ausuben einer ersten Last auf einen Teil
der gebogenen Stange, damit eine Biegung mit
einer ersten GroRe in diesem Teil der geboge-
nen Stange bewirkt wird, wobei die erste Last
eine vorbestimmte Last ist, die einen Wert hat,
der groRRergleich der Last ist, die zum Erreichen
der Streckgrenze des Metalls erforderlich ist,
das den héchsten Hartewert in dem Hartewert-
bereich hat;

das Messen der ersten GrolRe der Biegung des
Teils der gebogenen Stange, die durch Ausiiben
der vorbestimmten ersten Last erzielt wurde;
anhand der gemessenen BiegungsgroRe das
Ermitteln entweder i) einer zweiten Last, die,
wenn sie auf den Teil der gebogenen Stange
ausgelbt wird, bewirkt, dass die gebogene
Stange die vorbestimmte GréRe der dauerhaf-
ten Biegung annimmt, oder ii) einer zweiten Bie-
gungsgrole diese Teils der gebogenen Stange,
die dafiir erforderlich ist, in der gebogenen Stan-
ge die vorbestimmte GréRe der dauerhaften
Biegung zustande zu bringen; und

das Ausuben der ermittelten zweiten Last auf
den Teil der gebogenen Stange oder das Biegen
des Teils der gebogenen Stange um die ermit-
telte zweite Biegungsgrofle.

Verfahren zum Herstellen einer elastischen Schie-
nenklemme, umfassend das Biegen einer Stange,
die aus einem Metall besteht, das einen Hartewert
hat, der in einen bekannten Hartewertbereich fallt,
in eine vorbestimmte Form, und anschlieend das
Anwenden eines Kaltbiegeprozesses auf die gebo-
gene Stange, damit in der gebogenen Stange eine
dauerhafte Biegung mit einer vorbestimmten Groflie
erzeugt wird, dadurch gekennzeichnet, dass der
Kaltbiegeprozess umfasst:

das Biegen eines Teils der gebogenen Stange
um eine vorbestimmte erste GréRe durch das
Auslben einer ersten Last, die einen Wert hat,
der groRergleich der Last ist, die zum Erreichen
der Streckgrenze des Metalls erforderlich ist,
das den hdchsten Hartewert in dem Hartewert-
bereich hat;

das Messen der GrofRe der ersten Last, die zum
Erzielen der ersten vorbestimmten Biegungs-
groRe erforderlich ist;

anhand der gemessenen ersten Last das Ermit-
teln entweder i) einer zweiten Biegungsgrofle,
die dafiir erforderlich ist, in der gebogenen Stan-
ge die vorbestimmte GréRe der dauerhaften
Biegung zustande zu bringen, oder ii) einer
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zweiten Last, die, wenn sie auf den Teil der ge-
bogenen Stange ausgelibt wird, bewirkt, dass
die gebogene Stange die vorbestimmte Groflie
der dauerhaften Biegung annimmt; und

das Biegen des Teils der gebogenen Stange um
die ermittelte zweite BiegungsgrofRe oder das
Ausiliben der ermittelten zweiten Last auf den
Teil der gebogenen Stange.

Revendications

Procédé de fabrication d’un serre-rail élastique com-
prenantle pliage d’'une barre, réalisée en métal ayant
une valeur de dureté se situant dans une plage de
valeurs de dureté connue, en une forme prédéter-
minée et ensuite soumettre la barre pliée a un pro-
cessus de fixation a froid pour induire dans la barre
pliée une quantité prédéterminée de fixation perma-
nente, caractérisé en ce que le processus de fixa-
tion a froid comprend :

appliquer une premiére charge a une partie de
la barre pliée de maniére a provoquer une pre-
miere quantité de déflexion de cette partie de la
barre pliée, ladite premiére charge est une char-
ge prédéterminée d’'une valeur égale ou supé-
rieure a celle requise pour atteindre la limite
d’élasticité du métal ayant la valeur de dureté la
plus élevée dans ladite plage de valeurs de
dureté ;

mesurer la premiére quantité de déflexion de
ladite partie de la barre pliée atteinte en appli-
quant la premiere charge prédéterminée ;
déterminer, sur la base de la quantité de dé-
flexion mesurée, soit (i) une deuxieme charge
qui, lorsqu’elle est appliquée a ladite partie de
la barre pliée, aménera la barre pliée a acquérir
la quantité prédéterminée de fixation permanen-
te, ou (ii) une deuxieme quantité de déflexion de
ladite partie de la barre pliée requise pour pro-
duire dans la barre pliée la quantité prédétermi-
née de fixation permanente ; et

appliquer la deuxieme charge déterminée a la-
dite partie de la barre pliée ou dévier ladite partie
de la barre pliée selon la deuxiéme quantité dé-
terminée de déflexion.

Procédé de fabrication d’un serre-rail élastique com-
prenantle pliage d’'une barre, réalisée en métal ayant
une valeur de dureté se situant dans une plage de
valeurs de dureté connue, en une forme prédéter-
minée et ensuite soumettre la barre pliée a un pro-
cessus de fixation a froid pour induire dans la barre
pliée une quantité prédéterminée de fixation perma-
nente, caractérisé en ce que le processus de fixa-
tion a froid comprend :
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dévier une partie de la barre pliée selon une pre-
miére quantité prédéterminée en appliquantune
premiere charge d’une valeur égale ou supé-
rieure a celle requise pour atteindre la limite
d’élasticité du métal ayant la valeur de dureté la
plus élevée dans ladite plage de valeurs de
dureté ;

mesurer la quantité de la premiere charge re-
quise pour atteindre la premiére quantité de dé-
flexion prédéterminée ;

déterminer, sur la base de la premiére charge
mesurée, soit (i) une deuxiéme quantité de dé-
flexion requise pour produire dans la barre pliée
laquantité prédéterminée de fixation permanen-
te, ou (ii) une deuxieme charge qui, lorsqu’elle
est appliquée a ladite partie de la barre pliée,
amenerallabarre pliée a acquérir la quantité pré-
déterminée de fixation permanente ; et

dévier ladite partie de la barre pliée selon la
deuxiéme quantité de déflexion déterminée ou
appliquer la deuxieme charge déterminée a la-
dite partie de la barre pliée.
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FIG. 2A

APPLY PREDETERMINED STEP 1

FIRST LOAD F; TO ROD

y

MEASURE AMOUNT OF

DEFLECTION dx OF ROD STEP 2
ACHIEVED UNDER LOAD F,

A

USE d, TO DETERMINE SECOND
LOAD F, + AFyx, OR SECOND
DEFLECTION AMOUNT d, + Ady,

REQUIRED TO ACHIEVE TARGET SET
S

A

APPLY SECOND LOAD Fo + AFy,
OR SECOND DEFLECTION STEP 4

AMOUNT dx + Ady, TO ROD




FIG. 2B
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DEFLECT ROD BY A FIRST
PREDETERMINED AMOUNT
do BY APPLYING A LOAD

A

MEASURE THE LOAD Fx
REQUIRED TO ACHIEVE
DEFLECTION dp

\ 4

USE Fx TO DETERMINE SECOND
DEFLECTION AMOUNT dg + Adyx, OR
SECOND LOAD Fx + AFx, REQUIRED
TO ACHIEVE TARGET SET S

APPLY SECOND DEFLECTION
AMOUNT d, + Adx, OR SECOND
LOAD Fx + AFx, TO ROD
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