
PATENT SPECIFICATION... (1)  1510224 (21) Application No. 46281/75    (22)
Filed 7 Nov. 1975   (19) (23) Complete  Specification filed 26 Aug; 1976
(44) Complete Specification published 10 May 1978' INT. [err] E01B 9/30
(52) Index at acceptance E1G  22B7D4A 22B7G (72) Inventor DAVID WILLIAM
MILLER (54) A RAILWAY RAIL FASTENING CLIP AND A RAILWAY RAIL-AND FASTENING
ASSEMBLY EMPLOYING IT company of 7 Rolls Building, Fetter Lane, [err].
50 London, EC4A 1JB, do hereby declare the    Preferably, the rising part
of the second . invention, for which we pray that a patent  portion, when
viewed as indicated above, 5 may be granted to us, and the method by  is
seen to be inclined to the horizontal by which it is to be performed, to be
particu-  about [err] over most of its length. larly described in. and by
the following    A clip according to the first aspect of the  55
statement:-                            invention is preferably such that
when it is in According to a first aspect of the present  said position and
it is viewed in a horizontal 10 invention, a railway rail-fastening clip
com-  direction perpendicular to a straight' line prises a rodof resilient
metal with a length  passing through the lowermost points on less than 18
times its thickness which has  the opposite ends of the first portion,
then, 60 been bent so as to have, progressing from  proceeding from the
first portion to the one end of the rod to the other end, a first lowest
part of the third portion, the largest 15 portion which starts at said one
end of the  angle of descent, with respect to the hori- rod and is a
straight or nearly straight leg, zontal, is seen to be less than 35. Said
then a second portion, then a third portion, largest angle of descent is
preferably less 65 then a fourth portion and finally a fifth por-  than
[err], better still less than [err], even tion which ends at said other end
of the rod, better less than [err] and even better than 20  these portions
being  such that, when the clip  that less than [err] and may
advantageously be is in a particular position, the lowermost about[err].
points on the opposite ends of the first por-    Preferably, when the clip
is in said posi- 70 tion are in the same horizontal plane as one  tion, the
highest point on the upper side of another and the lowermost points on the
the second portion is lower than the highest 25  third and fifth portions
are in the same hori-  point on the upper side of the fourth por- zontal
plane as. one another, and the second  tion. portion, proceeding from the
first portion   . A clip according to the first aspect of the 75 to the
third portion,  has a rising part fol  invention is preferably such that,
when it is lowed by a falling part and when  the clip  in said position,
the highest point  on the 30  is viewed from above the third and fifth por-
Upper side of the second portion is higher tions appear to be on opposite
sides of the  than the lowermost point on the third por- axis of the first
portion and when the clip  tion by less than twice the thickness of the 80
is viewed in  a horizontal direction parallel  rod, preferably les than
1.75 times the thick- to a straight line passing through the lower-  ness
of the rod, better still less than 1.5 35 most pointson the opposite ends
of the first times the thickness of the rod, even better portion, said
rising part of the second por-  less than 1.3 times the thickness of the
rod, tion is seen to be inclined to the horizontal  advantageously about
1.22 times the thick- 85 by, everywhere, less than [err].          ness of
the rod. The clip is preferably such The second plane mentioned above is
pre-  that, when it is in said position, the highest 40 ferably higher than
the first.           point on the upper side of the second por- Preferably,
the rod has a length less than. tion is higher than the lowermost point on
17 times its thickness, better still less than  the first portion by less
than 3  times the 90 16 times its thickness and even better less  the
thickness of the rod, preferably less than than 15 times its thickness.
24 times the thickness of the rod, better still 45    A clip according to
the  first aspect of the  less than twice the thickness of the rod, ad-
invention is preferably one in which the ris-  yantageously about 1.75
timesthe thickness ing part of the second portion, when viewed  of the rod.
.            95 as indicated above,  is  seen to be inclined to   . The
clip is preferably made from a rod    of circular cross-section at least 1
cm. in  which has been bent so as to have, pro- diameter.   part
oftheclipIlOgrssing from one end of the rod to the other * ', It may. be:
sqch that;~ wheni it is in said. end, a first portion'which starts at one
end 



.''position, no  aart of the clip is vertically  oftherod.and isa-straight.
or nearly straight 5 -'above, any p~t of :said first portion.   leg,
theni:a second portion, then a third par- 70 Thiere. 'any with advantage be
a 'flat: sur-  tion, then a: fourth portion and finally a fifth face
on'theK side of the fifth portion which  portion which ends at said other
end of the n. is the lower side when the clip is in said poe1-  rod, these
portions being such that, when tiom This flat portion preferably has a
length  clip is in a particular position, the lowermost 10  greater than'
I1 times or even greater than  points on the opposite ends of the first
por- 75 twice the 'thickness of the rod.          tion are in the same
horizontal plane as one The clip, when in said position and viewed  another
and the lowermost points on the from above, may look rather like a lower
third and fifth portions are in the same hori- case letter e,'or' a mirror.
image of a lower  zontal plane as one. another, and the second 15 case
letter e. Thq second and third portions  portion, proceeding from the
'first portion to  80 may together form a reverse bend and the  the third
-portion, has a rising part followed third and fourth portions may together
form  -by a falling part and when the clip is viewed another reverse bend,
these two reverse bends  from above the third.and fifth portions ap- -
meeting one another in a smooth continuous  pear to 'be on opposite sides
of the axis of 20  curve.                              -     the first
portion, the highest point on the  85 The ffth portion may have been given
upper side of the. second portion being lower its finall shape'.by having
been supported  than the higest point on :the upper side of by a. lower
support member -which has con-  the fourth portion. - tacted. it over a
lbngth of more than .1 centi-    According to a fourth aspect of the inven-
25  mete when the fifth portion  has been  tion, a railway rail-fastening
clip comprises 90 pressed downwardly whilst red hot.        a rod of
resilient metal with a length less A clip according to the first aspect of
the  than 18 times its thickness which has been       X invention may be
one of which the fifth por-  bent so as to have, progressing from one
r tion, when it is viewed in plan with the clip  end of the rod to the
other end, a first por- 30  in said position, seems to be perpendicular
tion which starts at one end of the rod and. is 95 to the axis of the first
portion.         a straight or nearly straight leg, then a second According
to a second tspect of the invent-  portion,. then a third portion, then a
fourth tion, a railway rail-fastening clip comprises  portion and finally a
fifth portion which ends a rod. of resilient metal. with a length less  at
said other end of the rod, these portions 35  than 18 times its thickness
which has been  being such that, when the dip is in a par- 100 bent so as'
to' have, progressing from one  ticular position, the lowermost points on
end of the rod to the other end, a first. por-  the opposite ends of the
first portion are tion which starts at one end of the rod and  in the same
horizontal plane as one another is a straight or.nearly straight leg, than
a  and the lowermost points on the third and 40  second portion, then a
third portion, then a  fifth portions are in the same horizontal 105 fourth
portion and 'finally a fifth portion  plane as one another, and the second
por- which ends 'at said other end of the rod,. tion, proceeding from the
first portion to the . these portions, being such that, when the  third
portion,  s a rising part followed by cip is in a particular position, the
lowermost  a falling part and when the clip is viewed 45  nln  on the
opposite ends of the first por-  from above the third and 'fifth portions
ap- 110 tlon are in the same horizontal plhne as one  pear to be on
opposite sides of the axis of another and the lowermost points on the  the
first portion, the highest point on the third and fifth portions are in the
same  upper side of the second portion being higher - 1hor`izntal plane as
one another, and the  than the lowermost point on the 'third por- 50
second portion, proceeeding from the 'first  tion by less than twice the
thickness of the. 115 portion tof the third portion, has a rising  rod.
part Ebllowed by- a.falling part and when the.   According to a fifth
aspect of. the inven- clip is viewed, from  above the third and  tion, a
railway, rail-fastening clip comprises fifth portions' appear to be on
opposite sides  a rod of resilient metal with a length less. 55  of the
axis of the. first.portion and' when the  than 18 times. its thibkness
which has been 120 clip i viewed in a horizontal 'direction per-  bent so
as to have, progressing from one end pendicular to a straight line passing
through  of the rod to the other end, .a first' portion the lowermost
points -on the opposite ends. which starts at one end of" the rod and is.
of the first,.~orti'on,  the largest angle of  a straight or nearly
straight leg, then .a 60  descent of' said falling part, with respect. to.
second portion, then a third.portion, -then a 125 the Jharizoial; is seen
to be less than 350. ,  fourth portion and finally a fifth portion
Ace6rding to 'a.third aspect of the pre-  which ends .at said other end of
the rod,. -. sent invention, ' railway rail-fastening clip  these' portions
being such that, when the. comprises a rod of resilient metal' with a
clip. is in a .particular position, the lowermost 65  length of 'less than
18 times its thickness  points on the opposi ends of the first por- 130  
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tion are in the sam-b horizontal plane as one  and: a fifth portion 5 which
ends at the end another and the lowermost points.on the, B. The'places
where these portions meet' Y-* ' Vthird and fifth portidns ate in the same
hor-  are.: marked by the' lines 1-2, 2-3, 3-4 zontal plane as:one
anotheriand the second  and -4-5' although'it'is a matter of opinion
portion, proceeding from the first portion to  exactly 'where these lines
should be.  70 the third portion, has- a rising part followed'' -- hy. a
falling part and when the dlip is viewed    In Figure 2 the p lne 7 rep
resents a plane Afrom  above the third and' fifth: portions  C which is
prllel to and below aplaneD ppear to 'be on: opposite sides of the axis
represented by the line :8 these two planes 10  of the first portion, the
highest point on the  being horizontal. In the illustrated position upper
side 'of the secnd  portion  being  of the clip, the plane D contains the
lower- 75 higher than :the. lowermost point on. the first  most points 10
and 11 on the third and fifth portion by less than 3 times the thickness
portions 3 and 5 and the plane C contains of the rod.
the lowermost points 14 and .15 on the op# 15   In clips according- to the
second, third,   osite ends of the first portion 1 (and the fourth and
fifthi aipecs of the invention:  lowermost points all along the first
portion  80 again the second-mentioned plane is pre-  1 i  is case 'because
the first portion lis tenably highr 'than- th  first.   -       straight;
it could instead be slightly bowed, The above particulars refers to the
clip  for example arched). The highest point 9 20  when it is not in use,
i.e is unstressed.  on the upper side of the second portion 2 is '
According to a sixth aspect of the inven- higher than the lowermost point
10 on the  85 ion, a railway rail-and-fastening assembly  third portion by
2.45 centimetres (dimen- comprises a rail-foundation, a rail laid on  sion
B) and is higher than the lowermost cpthe  rail foundation between two
projections  point 11 on the first portion 1 by 3.5 centi- 25 extending
upwardly from. the rail foundation netres (dinension F), these dimensions
be- and two clips according to any one or any  ing respectively 1.22 and
1.75 times the  90 combination of the. first to 'ifth aspects of dmer of
the rod. A           -the invention, each dip having its first por-    When
the clip is viewed in a horizontal tion substantially' parallel to the rail
and  direction (see arrow II) parallel to a straight 30  held down by one
of 'said projections, its third  line 13 passing through the lowermost
points or fifth portion bearing downwardly on the  14 and 15 on the
opposite ends of the first 95 rail flange, directly; or through an
electrical portion 1, it is seen that the second portion insulator on the
rail flange, and its fifth or  2 has, proceeding from the portion 1 to the
third portion bearing downwardly on an un-  portion 3, a rising part 2A
followed by' a 35 yielding surface which,.as seen from the  falling part
2B, the angle 0 between the rail, is beyond said first portion. ':   rising
part 2A and the horizontal plane C 100 Examples in accordance with the
invention  being everywhere less than 406 and about are described b'elow
with reference to the  350' over most of the length of the part 2A.
accompanying drawwings, in which:-    '  When the. clip is viewed in a
horizontal direc- 40    Figure 1 shoiws a' side view of a railway  tion
(see arrow I) -perpendicular to a line rail-fastening clip, taken in the
direction of (13) passing through the lowermost points 105 the arrow I in.
Figure 2,                 on the opposite ends of the first portion 1,
Figure 2 shows-an end view of the same  then, proceeding from the first
portion 1 to clip, taken in the direction of the arrow II  the lowest part
of the third portion 3, the 45  in Figure 1,
largest angle H of descent, with resnect to. Figure 3 shows a plan view of
the same  the. horizontal, is seen to. be TOO. No part 110 clip,
of the cdip is vertieallv above any part of Figures 4 to 6 show views,
corresponding  said' first portion 1'. The highest point on to those of
Fjgures 1 to 3, respectively, of  the upper side of the portion 2 fs-lower
0another railway ra`lfastening clip,     than tAhe highest point on the
upper side r             Figure 7 shows an'end view of a railway  of-the
portion 4. When the clip is viewed 115 clip of ~Figures 1 to 3, which is
shown only  from above the third' and fifth portions 3 and by means of
dotted lines,                 5 ..'  S.:e'ar to be on opposite sides of the
axis Figure 8 shows- aside view' of the same  of die ffrst portion 1
and'.the clip looks 55  assembly but without the clip, ad.        raither
like a mirror-image of a lower case Figure 9- shows a plan- view' of' the
'same etter' e. The illustrated' clip i's intended to 120 assembly but
without the dip,             bear upon the flange at one side of a flat- Te
clip shown in Figures 1 to 3 is made  bottomed or flange-footed railway
rail. The by bending a rod of resilent steel 28.1 denti-  shae of a
corresoonding clip 'to be driven 



60  metres long, -of--circuilar cross-section  id  i the same direction and
to bear upon the 2.00 centimetres dianiete '(ratio of lengtl-  Bapged at
the opposite side of the rail' (if 125 diameter= 14.4) so itht it has.
proceeding  mch a.dip ; needed) is shpwn in Figures from the end A t6 theq'
d B-, a first portion  41t 6; I'pl'an view this clip looks rather I which
starts atthee-end' A, a second.por-  likea ibwer case etffer e. Apart from
this, 65:% fion Z a third' to0WOW3, a fourth-poron 4  the above description
of the clip of Figures    1 ,510,22    ,                                 4
. ... 1 to 3 and details of angles, dimensions.    The leg 32 of the
anchoring member is etc., apply to the clip of Figures 4 to 6.    formed
with protruberances 36 on all four There is a flat surface SA 4.4
centimetres  sides and it is cast in the concrete, that is  N long on the
lower side of the fifth portion  *to say incorporated in the concrete
before 5  5. The fifth portion 5 has been given its  thelatterhas set.
70 final shape by having been supported by a    The insulator 24 could be
omitted, the lower support member which has contacted  portion 5 of the
clip then bearing directly' it over a continuous length, including the  on
the rail flange. whole of the flat surface SA, when the fifth    The clip
could instead.be driven so thatV- 10  portion 5 has been pressed
downwardly,  the portion 3 bears on the rail flange, di- 75 whilst red hot
by an uper shaping tool.    rectly or through the insulator 24, and the The
second and third portions 2 and 3  portion 5 bears on the surface 34.
together form a reverse bend which is im-: mediately 'followed 'by a
-reverse 'bend of    WHAT WE CLAIM  IS:- 15 larger average radius formed by
the por-    1. A railway rail-fastening clip compris- 80 tions 3 and 4
together, the two reverse bends  ing a rod of resilient metal with a length
meeting one another in a smooth continu-  less than 18 :times its thickness
which has ous curve, as seen in Figure 3.           been bent so as to
have, progressing from In Figures 7 to 9, there is shown -the flange  one
end of the rod to the other end, a first 20 21 of a flange-footed railway
rail resting  portion which starts at said one end of the  85 on a rubber
pad 22 which is laid on the  rod and is a straight or nearly straight leg
upper surface 23A of a concrete railway  then a second portion, then a
third portion, sleeper 23. On the two sides of the rail there  then a
fourth portion and finally a fifth por-. are two similar arrangements for
holding  tion which ends at said other end of the rod, 25  the rail down,
although this is shown only  these portions being such that, when the clip
90 in the case of the left-hand side. It includes  is in a particular
position, the lowermost a clip as described above' and illustrated in
points on the opposite ends of the first por- Figures 1: to 3, only the
parts 1, 3, 5 and  tion are in the same horizontal plane as one 5A of the
clip being shown, in Figure 7. On  another and the lowermost points on the
30  the right-hand side of the rail there is again  third and fifth
portions are in the same hori- 95 a clip according to Figures 1 to 3 but it
is  zontal plane as one another, and the second driven in the opposite
direction. On the edge portion, proceeding from the first portion of the
flange there is placed an elongate  to the third portion, has a rising part
fol- electrical insulator 24, consisting of 'moulded  lowed by a faling
part and when the clip 35  nylon, of approximately L-shaped cross-  is
viewed fromabovethethird and fifthpor- 100 section, one limb 25 of which
'lies on the tions appear to be on opposite sides of the rail flange.and
has the flat surface SA of the  axis of the first portion and when the clip
portion 5 pressing downwardly upon it, this  is viewed in a horizontal
direction parallel Ofat surface. being parallel to the' upper face  to a
straight line. passing through the lower- 40  of that part of 'the rail
flange which is be-  most points on the opposite ends of the first 105
neath it; The other- limb 26 of the' insulator  portion, said rising part
of the second por- 24 lies against the 'side of the rail flange  tion is
seen to be inclined to the horizontal and' has a recess 30 in it.  "
by, everywhere, less than 45. An_ anchoring 'member is fixed to the    2..
A lip according to claim 1 in which 45  sleeper, this consisting of cast
malleable  the rod has a length less than 17 times its 110 iron and
comprising a flat surface 31 lying  thickness. on the upper surface' 23A
of' the sleeper,   3. A clip according to claim 1 in which a projecting leg
32 extending downwardly  -the rod has a length less than 16 times its into
the sleeper, a block portion 33, sub-  thickness. 50 stantially square as
seen in plan,' extending    4. A clip according to claim 1 in which 115
upwardly from the surface 31,' a- concave  the rod has a length less than
15 times -its surface 34 at the -top of the block portion  thickness. 33
and a-passage 35 of circular cross-section,    5. A  clip according -to any
preceding 



having flared- mouths 35A, in 'the block  claim in which the rising part of
the second 55  portion 33. The. portion F of the rail clip  portion, when
viewed as indicated in claim 120 is driven in- the passage 35 and is held
down  1, is seen to be inclined to the horizontal by, by the roof 'of the
passage in a position sub-  everywhere, less than 400. stantially parallel
'to the rail, whereas. the    6. A  clip according to anv preceding part' 3
of the rail clip presses downwardly  claim in which the rising part of the
second 60  on the concave surface 34. Part of the block  portion, when
viewed as' indicated in- claim 125 portion 33 lies in- the recess 30 in the
insu-.  1, is seen to-be indined- to the horizontal by lator 24 9o that the
insulator 'is prevented  about 350 over most of its length. from  sliding
along the -rail when the clip    7. A- clip. according to any preceding is
being driven into position, by abutting  claim which is such that when it
is in said 65  the block portion 33.  -                  position and it is
viewed in' a horizontal 130    1,510,224,
4 1 to 3 and details of angles, dimensions,    The leg 32 of the anchoring
member is etc.. apply to the clip of Figures 4 to 6.    formed with
protruberances 36 on all four There is a flat surface 5A 4.4 centimetres
sides and it is cast in the concrete, that is long on the lower side of the
fifth portion  to say incorporated in the concrete before 5  5. The fifth
portion 5 has been given its  the latter hasset.                     70
final shape by having been supported by a    The insulator 24 could be
omitted, the lower support member which has contacted  portion 5 of the
clip then bearing directl it over a continuous length, including the  on
the rail flange. whole of the flat surface 5A. when the fifth    The clip
could instead be driven so that 10 portion 5 has been presserdownwardly,
the portion 3 bears on the rail flange, di- 75 whilst red hot, by an uper
shaping tool.    reey or through the insulator 24, and the The second and
third portions 2 and 3  portion 5 bears on the surface 34. together form a
reverse bend which is im- mediately followed by a reverse bend of    WHAT
WE CLAIM IS:- 15 larger average radius formed by the por-   1. A railway
rail-fastening clip compris- 80 tions 3 and 4 together, the two reverse
bends  ing a rod of resilient metal with a length meeting one another in a
smooth continu-  less than 18 times its thickness which has ous curve, as
seen in Figure 3.          been bent so as to have, progressing from In
Figures 7 to 9, there is shown the flange  one end of the rod to the other
end, a first 20 21 of a flange-footed railway rail resting  portion which
starts at said one end of the 85 on a rubber pad 22 which is laid on the
rod and is a straight or nearly straight leg, upper surface 23A of a
concrete railway  then a second portion, then a third portion, sleeper 23.
On the two sides of the rail there  then a fourth portion and finally a
fifth por- are two similar arrangements for holding  tion which ends at
said other end of the rod, 25  the rail down, although this is shown only
these portions being such that, when the clip  90 in the case of the
left-hand side. It includes  is in a particular position, the lowermost a
clip as described above and illustrated in  points on the opposite ends.of
the first por- Figures 1 to 3, only the parts 1, 3, 5 and  tion are in the
same horizontal plane as one SA of the clip being shown, in Figure 7. On
another and the lowermost points on the 30 the right-hand side of the rail
there is again  third and fifth portions are in the same hod- 95 a clip
according to Figures 1 to 3 but it is  zontal plane as one another, and the
second driven in the opposite direction. On the edge portion, proceeding
from the first portion of the flange there is placed an elongate  to the
third portion, has a rsing part fol- electrical insulator 24, consisting of
moulded lowed by a falling part and when the clip 35  nylon, of
approximately L-shaped cross-  is viewed from above the third and fifthpor-
100 section, one limb 25 of which lies on the tions appear to be on
opposite sides of the rail flange and has the flat surface SA of the  axis
of the first portion and when the clip portion 5 pressing downwardly upon
it, this  is viewed in a horizontal direction parallel flat surface being
parallel to the upper face  to a straight line passing through the lower-
40 of that part of the rail flange which is be-  most points on the
opposite ends of the first 105 neath it. The other limb 26 of the insulator
portion, said rising part of the second por- 24 lies. against the side of
the rail flange  tion is seen to be inclined to the horizontal and has a
recess 30 in it.               by, everywhere, less than 45. An anchoring
member is fixed to the    2. A lip according to claim 1 in which 45
sleeper, this consisting of cast malleable  the rod has a length less than
17 times its 110 iron and comprising a flat surface 31 lying  thickness. on
the upper surface 23A of the sleeper,   3. A clip according to claim 1 in
which 



a projecting leg 32 extending downwardly  the rod has a length less than 16
times its into the sleeper, a block portion 33, sub-  thickness. 50
stantially square as seen in plan, extending    4. A clip according to
claim 1 in which 115 upwardly from the surface 31. a concave  the rod has a
length less than 15 times its surface 34 at the top of the block portion
thickness. 33 and a passage 35 of circular cross-section,    5. A  clip
according to any preceding having flared mouths 35A, in the block  claim in
which the rising part of the second 55 portion 33. The portion I of the
rail clip  portion, when viewed as indicated in claim 120 is driven in the
passage 35 and is held down  1, is seen to be inclined to the horizontal
by, by the roof of the passage in a position sub-  everywhere, less than
400. stantially parallel to the rail, whereas the    6. A  clip according
to any preceding part 3 of the rail clip presses downwardly  claim in which
the rising part of the second 60  on the concave surface 34. Part of the
block  portion, when viewed as indicated in claim 125 portion 33 lies in
the recess 30 in the insu-  1, is seen to be inclined to the horizontal by
hator 24 so that the insulator is prevented  about 350 over most of its
length. from  sliding along the . rail when the clip   7. A  clip according
to anv preceding is being driven into position, by abutting  claim which is
such that when it is in said 65  the block portion 33;
position and it is viewed in a horizontal 130 I 11111C1 lIll IlIN Ilg
111111                        ____ .7,    5                      ,
1,510,224 direction perpendicular to a. *straight line  lowermost point on
the first portion by less passing through the lowermost points on the  than
2j times the thickness of the rod. < K..'   opposite ends of the first
portion, -then, pro-    21. A clip according to any preceding ceeding from
the first portion to. the lowest  claim which is such that, when it is in
said 5  part of the third portion, the largest angle  position, the highest
point on the upper side  70 of descent, with respect. to the horizontal,
of the second portion is higher than the - is seen to be less than 350.
.       lowermost point on the first portion by less 8. A clip according to
claim 7 in which  than twice the thickness of the rod. eaid largest angle
of descent is less than    22. A clip according to any preceding 10  300.
claim which is such that, when it is in said  75 9. A clip according to
claim 7 in which  position, the highest point on the upper side said
largest angle of descent is less than 250.  of the second portion is higher
than the 10. A clip according to claim 7 in which  lowermost point on the
first portion by about said largest- angle..of. -descent is less than  1.75
times the thickness -of: the rod. 15  200.
.23. A. clip according to  any preceding  80 11. A clip according to claim
7 in which  claim and made from a rod of circular cross- said largest angle
of descent is less than 15.  section at -least 1 cm. in diameter. 12. A
clip according to claim 7 in which    24. A clip according -to any
preceding said largest angle :of descent is about 100.  claim and such
that, when it is in said posi. 20    13. A clip according' to any preceding
tion, no part of the clip is vertically above  85 claim which is. such
that, when it is in said  any part of said first portion.  - position, the
highest point on the upper side    25. A clip according to any preceding of
the second portion is lower than the  claim in which there is a flat
surface on the highest point on the&upper side of the fourth  side of the
fifth portion which is -the lower -25  portion.
side when the clip is in said position.   90 *      14. A clip according to
any preceding    26. A  clip according to claim  25. in claim which is such
that, when it is in said  which the flat portion has a length greater
position, the highest point in the upper side  than lj times the thickness
of the rod. Of -the secondportion is higher than the   -27.. A clip
according to any preceding 30  lowermost point on the tird portion by
claim in which the clip, when-in said' posi- 95 less than Ndice -the
'thickness of the rod.    tion and -viewed -from above, looks rather 15. A
clip according to anv preceding  like a lower case letter e'or a mirror
image claim which is ,such that, when it is in said  of a lower case letter
e. position, the highest 'point on the upper side    28. A clip according
to any' preceding 35  of the second portion is higher than the  claim in
which the second and third portons 100 lowermost point on the third portion
by less  together form a reverse bend and the third than 1.75 times the
thickness of the rod.    and fourth portions together form -another 16. A
cfip according -to -any preceding  reverse bend, these two reverse bends
meet- claim which is such that, when it is in said  ing one another in a
smooth continuous 



40  position, the highest point on the -upper side  curve.
1605 of the second --ortion is higher than the    29. A clip according to,
any preceding lowermost -point on the third portion by less  claim  in
which the fifth portion has been than 1.5 times the thickness of the rod.
given its final shape by having been: sup. 17. A clip accbrding to anry
preceding  ported by a lower support member which 45  claim which is
'suthati, when. it -is in 'said  has contacted it over a length of more
than 110 position,: the highest'point -n -the upper side  1 centimetre when
the fifth portion has been of -the second portion is' higher. Shar'the
pressed downwardly 'whilst red hot. lowermost point on. the third portion
by less    30. A clip according to any onefof claims than 1.3- times-She
-thickness, fdfthe  d.r .  I 'to 26 in which the fifth -portion, when it 50
18. A clip according to any preceding  is viewed in -plan with the -clip'
in said posi- 115 claim which is msuch that,;-when it is in said  tion,
seemris to be perpendicular-to-the axis of -position, the highest oint 'on
-the tupper aside  the first portion. of the second -otnis  'hither
thshthe-    31.' A railway rail-fastening:clip substanh. lowermnost
-oint-'on 'e therd portion by  tiallv as described -above and  shown in 55
about 1.22 times the thickness of .the -rod.   Figures I 'to 3 or.4 to 6 of
the accompany- 120 19. A  cli .-according tX  anvm.preeeding  ing drawings
. claim which is such that, when it is !in sid   32.
Arailway-railkfastening'cllp'compising position, -the highestipointuontthe
upper side  4a rod of resilient metal with a: length less of -the second
roertion is hither than the  than 48 -times its thickness -which has -been
60  lowermost -point x'n the -firstApaoion tI less  'bent so as to have,
progressing from one 125 'than 3 timeq the .thickness 'of the -rod.  end of
the rod to the other -end, a first por- 20. -A clip :aeording to.
ay..prendi    tion 'which 'starts at:one end of 'the -rod anid claims which
is s-ch that, when -it lis in-said  -is -a straight or nearly straight
'leg, 'than a position, the highest point on the upper side  second
portion, then a third portion, then a 65  of the second portion is higher
than the  fourth portion and finally a fifth portion 130 I I~IIII  111111
liii1111111 111l    1,510,224                                        6
which .ends at said other end of the rod,  tioni, pioceeding from the first
portion to the these portions being such that, when the  third portion, has
a rising part followed by  65 clip is mn a Particular position, he
lowermost  a falling part and when the clip is viewed points .on the
opposite ends of the first por-  from above the third and fifth portions
ap- S  tion are in the same horizontal plane as one  pear to be on opposite
sides of the axis of another .and the lowermost points on the  the first
portion, the highest point on the third. and fifth. portions are in the
same  upper side of the second portion being higher - 70 horizontal plane
as one another, and the  than the lowermost point on the third pot, -
second portion, proceeeding from the first  tion: by less than twice the
thickness of they 10  portion to the third. portion,' has a rising  rod.
part followed by a falling part and when the    35. A railway
rail-fastening clip compris- clip is viewed from  above the third and  Ing
a rod of resilient metal with alength less 75 fifth portions appear to be
on opposite sides  than 18 times its thickness which has been of the axis
of the first portion and when the  beti so as to have, progressing from one
end 15  clip is viewed in a horizontal direction per-  of the rod to the
other end, a first portion' pendicular to a straight line passing through
which starts at one end of the rod and is the lowermost points on the
opposite ends  a straight or 'nearly straight leg, then a  80 of' the first
portion,  the largest angle of  second portion, then a third portion, then
a descent of said falling part, with respect to  fourth portion and finally
a fifth portion 20  the horizontal, is seen to be less than 35.   which
ends at said other end of the rod, 33. A railway rail-fastening clip
compris-  these portions being. such that, when 'the iag  a' rod  of
resilient metal with  a  clip is in a particular position, the lowermost 85
length of less than 18 times its thickness  points on the opposite ends of
the first por- which has been bent so as to have, pro-  tion are in the
same horizontal plane as one 25  gressing from one end of the rod to the
other  another and the lowermost points on the end, a first portion which
starts at one end  third and fifth portions are in the same hori- of the
rod and is a straight or nearly straight  zontal'plane as one another, and
the second  90 leg, then a second portion, then a third por-  portion,
proceeding from the'flrst portion to tion, then a fourth portion and
finally a fifth  the third portion, has a rising part followed 30
portion*whidh rends -at said other end of the  by a falling part'and when
the clip is viewed rod, these portions' being such that, when the  from
above the third' and 'fifth portions clip is in a particular position, the
lowermost  appear to be on opposite sides of the axis 95 



points on the opposite ends 'of the first por-  of the'flfst'portion,.the
highest point on the tion are in the same horizontal plane as one  upper
side of the 'second 'portion  being 35  another and the lowermost points on
the  higher. than the lowermost point on the first third and fifth portions
are in the same hori-  portion by less than 3 times' the' thickness zontal
-plane'as one another, and the second  of 'the rod.' -
100 portion, proceeding from the firest portion to    36. A clip according
to any one of claims the third portion, has a rising part followed  1' to
30 or 32 to 35 which. is such that, when 40  by a falling part and when the
clip is viewed  it is in the- position specified 'in claim 1' 32, from
above the third and' fifth portions- ap-  33, 34 or 35, the second plane
mentioned in peak to be on opposite sides of the 'axis of  the relevant one
of those claims is higher 105 the-.first portion,. the highest point 'on
the  than the first.  ' uppjer side of the second portion being lower
37. A railway rail-'and-fastening assembly 45' than the highest point on
the upper side of  comprising' a rail foundation, a rail laid on the fourth
portion.'                       the rail foundation between itwo
projections 34, A rallway rail-fastening clip compris-  extending 'upwardly
from the 'rail foundation 110 ing a rod of resilient metal with'W length
less  and- two 'clips according to any preceding than 18 times' its
thickness which'has been  claim, each clip having'its first portion sub- 50
bent so as' to have, progressing' from' one  stantially parallel to the
rail and held down 'end of the rod to the other end, a first par-  by one
of-'said projections, its' third portion tion which starts at one end of
'the rod and is  bearing downwardly on the 'rail flange, di- 115 a straight
or nearly sttaight leg, then'a second  reetly or through an electrical
insulator on portion, then --a third poition, then a fourth  -the rail
flange,' and its fifth portion bearing 55' portion and finally a fifth
portion which end's  downwardly on an unyielding surface which, at said
other end of the red, these portions  as seen from the rail, is bey6nd said
first 'betng 'such 'ihat, when'the clip is in a par-  'portion.' ' "  ' '
' '       '   120 ticixiar position, the lowermost points on   -38. A
railway' rail-and-fastening' as- the 'opposite ends of 'the first portibn
are  sembly substantially as'described above with *60  in the same
'horizontal plane as one another  deferehce to Figures 7 to 9 of the
accompany- and the lowermost points oni the third 'and  ing drawingsor with
thenmodification that the 'fifth portions are in the same horizontal  clip
is -substantially as shown 'in Figures 4 125 pland;as 6ne' another,-and the
second por-  to 6 of the accompanying diawings. . "|wl-|11111 11 11|1E 11
fill    7                ~1,510,224 39. A railway rail-and-fastehing
assembly    HASELTINE, LAKE & CO., comprising a rail foundation, a ril laid
Chartered Patent Agents, on the rail foundation between two projec-
Hazlitt House, tions extending upwardly from  the rail          28,
Southampton Buildings, 5 foundation and two clips according to any
Chancery Lane, preceding claim, each clip having its first
London, WC2A, -ortion substantially parallel to the rail and
also eld down boy one of said projections, its         Temple Gate House,
'ifth portion bearing downwardly on the rail             Temple Gate, 10
flange, directly or through an electrical in-        Bristol, BS1 6PT,
sulator on the rail flange and its third por-              and tion bearing
downwardly on an unyielding              9, Park Square, surface which, as
seen from the rail, is be-     Leeds, LEI 2LH, Yorks. yond said first
portion.                         Agents fo rthe Applicants. Printed for Her
Majest's Stationery Office by Burgess & Son (Abingdon), Ltd.-1978.
Published at The Patent Office, 25 Southampton Buildings, London, WC2A lAY,
from which copies may be obtained. ;'131 -t11    


