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ASSEMBLY . - AND METHODS OF EMPLOYI T The
present invention relates to a railway 5 rail-fastgpi ,

and net hods of enpl oyi ng t he sane. : The [appl BLT§A Eﬂﬂmb s
I nventions, rail clips commonly - referred to res ' CE

clip (disclosed in GB-861,473) and an'%f—clip (disclosed 1n

GB- 1,510, 224), have bot S y S ovi di ng
| ow- cost rail fastenings= Y, L & -CLipY Kfib ASSEMBE§
AND METHODS_OF EMPLOYING THE SAME

The present invention relates to a railway
5 rail-fastening clip and assembly and methods of employing
the same.

The applicant's previous inventions, rail clips
commonly referred to respectively as a "P-R" clip
(disclosed in GB;861,473) and an "e"-clip (disclosed in

10 GB-1,510,224), have both beén successful for many years,
providing low-cost rail fastenings that have been widely
used in many countries around the world. These clips may
be installed into. shoulders alongside the rail either
manually, using a sledgehammer to drive the clip into the

15 shoulder, or automafically by a clip driving machine.
Whilst automatic’ clip installation is obviously more
desirable, being quicker and less labour-intensive, it
can be a fairly complex process, requiring accurate
positioning of the clip relative to the shoulder in order

20 to achieve an adequate rail fastening.

According to a first aspect of the present invention
there is provided a railway rail fastening clip suitable
for holding down a railway rail, which clip is formed
from a rod of resilient material bent so as to be

25 approximately M-shaped in plan, the clip having,
proceeding from one end of the rod to the other, a
substantially straight first portion, a bent second
portion, a third portion, a bent fourth portion, a fifth
portion, a bent sixth portion, and a substantially

30 straight seventh portion, the first and seventh portions
forming respectively the outer legs of the M, the third
and fifth portions forming respectively the inner legs of
the M, the second and sixth portions joining the -outer

~ legs to the inner legs and the fourth portion connecting

35 the inner legs together, wherein,'bhen_the clip is
bearing on a rail, the longitudinal aiis of the fourth
portion lies in a plane which is substantially parallel,
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used in many countries around the world. These clips my be installed
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an angle greater than 35°.

10 Alternatively, or additionally, when a clip
embodying the first aspect of the present invention is
free from stress, the ratio of the maximum distance
between the longitudinal axis of each inner leg and the
plane containing the longitudinal axes of the first and

15 seventh portions to the diameter of the rod forming the
clip is equal to or less than 4, and is preferably less
than or equal to 2.0, and is most desirably less than or
equal to 1.25.

Preferably, in a clip embodying the first aspeét of

20 the present invention, the longitudinal axes of the said
first and seventh portions are substantially parallel to
one another.

.Desirably, in a clip embodying the first aspect of
the present invention, the said third and fifth portions

25 are substantially curved such that their longitudinal
axes lie in respective planes which are at least
approximately perpendicular to the said plane containing
the axes of said first and seventh portions of the clip.

Preferably, in a clip embodying the first aspect of

30 the preéent invention, the said third and fifth portions
are spaced apart from one another by the said fourth
portion and the said second and sixth poftions are bent
such that respective parts thereof are closely adjacent

to one another. :

35 Desirably, when a clip embodying the first aspect of
.the present invention is viewed in plan, the said fdﬁrth
portion extends beyondlrespective free ends of the first
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satisféctory rail fastening and has not been w dely used.
Acecor.ding to a first aspect of the present invention 35 there is provided

a railway rail fastening clip suitable for holding down a railway

rail, which clip is forned froma rod of resilie as
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Preferably, in a clip embodying the first aspect of
the present invention, the surface of each outer leg,-
adjacent to a free end of the rod, is, at least at the
part which is uppermost when the clip is in use, inclined
downwardly with respect to the longitudinal axis of the
outer leg proceeding along that outer leg towards the
free end, desirably at an angle of 30°. |

Desirably, in a clip embodying the first aspect of
the present invention, at least one of the inner or outer
legs of the clip is provided with first locating means
for cooperating with'second locating means provided on a
clip anchoring device so as to locate the said clip at a
desired position with respect to the said clip anchoring
device when installed therein, wherein at least one
abutment surface forms one of the first and second .
locating means and at least one coopeiating'projection
forms the other of the first and second locating means,
both the abutment surface and one face of the cooperating
projection being acutely inclined in one sense to the
longitudinal axis of the leg of the clip having said
first locating means thereon such that the said one face
of the said cooperating projection abuts against the said
abutment surface so as to locate the clip, but such that

" driving of the cliﬁ_in either of two directions parallel

to the said axis forces said projection dut of contact
with said abutment surface. Preferably, the or each leg
provided with said first locating means is one of the
outer legs of the clip. Respective such first locating
means are desirably provided on each of the said outer
legs for cooperating with corresponding second locating
means provided on the said anchoring device, when the '
clip is installed therein.

' Preferably, in such a clip, the or each abutment
surface is formed by one inclined face of a recess,
another face of the said recess being acutely inclined in
the opposite sense to said longitudinal axis, said recess
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"invention there: is provided an anchoring device,

two desired positions at which said clip may be located
with respect to the anchoring device when installed
therein.

According to a second aspect of the present
for
retaining a railway rail fastening clip as claimed in ény
preceding claim, which device has a basé member and a
pair of clip-retaining members connected to said base
member and extending substantially upwardly with respect
thereto when the device is in use, said clip-retaining
membefs being spaced apart so as to define an opening
therebetween for receiving the interconnected inner legs
of sﬁch an M—shaped clip and being formed with’ respective
guiding passageways therethrough for receiving
respectively the outer legs of the M-shaped clip, the

- device being such that, as a clip is driven into it, the

outer legs thereof are forced downwardly with respect to
the inner legs, thereby placing the clip under stress.

- Preferably, in an anchoring device embodying the
second aspect of the present invention, the said guiding
passageways are formed on respective outer faces of the

- sald clip-retaining members. -

Desirably, in an anchoring device embodying the
second aspect of the present invention, each of the said
guiding passageways is in the form of a channel formed in
a side wall of the associated clip-retaining member.

In such anchoring devices, each of the said
clip-retaining members preferably has, at respective
locations thereon spaced from the said base member, an
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25 the longitudinal axes of the first and seventh portions by an
angl e greater than 40[err] or, even nore desirably, by an angl e

greater than 35[err]. Al ternatively, ] naclip
enbodyi ng the first aspect of the present invent|i B¥Si m
stress, the ratio of the maxi num di stance let wee I na

axi s-of each inner |leg and the pl ane &ontaining the |ongitudi nal axes
of the first and seventh portions to the dianeter of the rod form ng

t he cli p $nwadly-prodecting penkian whichsextendsatyleast 35 than

or equal to 2.garefdliy GVer HRE1 §&Dd YopehasnghslcR! that, wHewl sd0dlel?p
Preferably, Ir&élféégﬁgggog¥lggiéh§eéiégf ggggclnggrdlyhprojecting
portions are located directly above at least part of each
5 of the inner legs of the clip such that those portions
serve to limit upward movement of the said inner legs.

In an anchoring device embodying the second aspect
of the present invention, the roof of each passageway
desirably has a portion which slopes downwardly,

10 proceeding along sald passageway in a direction away from
the opening thereof into which an outer leg of a clip is
inserted when the device is in use, for abutting the
outer leg of the clip when the clip is being driven into
the device so as to drive that leg downwardly with

15 respect to said inner legs.

' Preferably, in an anchoring device embodying the
second aspect of the present invention, said base member
is such that when each outer leg of the clip is inserted .
into the opening of a corresponding passageway of the

20 device such that an upper part thereof abuts the roof of
the passageway and a lower part thereof abuts the floor
of the passageway at said opening thereinto, the fourth
portion of the clip is supported by said base member.

N Desirably, in an aﬁchoring device embodying the

25 second aspect of the present invention, opposing side
faces of said clip-retaining members aré not connected
together by said base member along their entire lengths.
Preferably, said base member connects only an end portion
of one of the said clip-retaining members to an adjacent

30 end portion of the other of the said clip-retaining
members. _ _

Preferably, an anchoring device embodying the
second aspect of the present invention which is for use
with a clip embodying the first aspect of the present

35 invention includes second locating means for cooperating
with first locating means on said clip.

Desirably, when such an anchoring device is in
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| ongitudi nal axes of the said first and sevej PO FoES Al
substantially parallel to one anot her. ~§EEhakg nd clip
enbodying the first aspect of 5 the present i nveghl H Plheegal ird and
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axes lie in respective planes which are at % east apprOX|nater
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first aspect othe passegpwaysndfi thenanchorting sevdcehisdpaogitietit kith
Porti on and the SoRARELafpanlLERERESIATIER Box' BRgaBUAg’ BHER" the
respective par¥eceasrpgovidedcops&he @@Fﬁ@@@pnésngtguﬁﬁe argt pér the
Desirably,smheelgpglip enbodying the first aspect of
Preferably'in such an anchoring device and clip
combination, said projection is located such that the
clip is held in position in which the clip bears on an
adjacent rail. Desirably, the roof of one or each of the
10 passageways is provided_with another downwardly-directed
projection for engaging with said recess which is -
preferably located such that the clip is held in a
position in which the clip does not bear on an adjacent
rail. Preferably, such projections are located at either
15 end of one or each of the passageways. .
According to a third aspect of the present invention
there is provided a method of installihg a'clip embodying
the first aspect of the present invention into an
anchoring device embodying the second aspect of the
20 present invention, in which the free ends of the rod
forming the clip are inserted into respective'openings of
the passageways in the device such that an upper part of
each outer leg abuts the roof of the passageway and the .
fourth portion of'the clip is supported by the base
25 member of the device, and the clip is driven such that
the outer legs thereof are forced both along the ~
passageways and downwardly with respect to the inner
legs, thereby placing the clip under stress, the clip
being driven until it feaches a desired location with
30 respect to the device. |
. A clip embodying the first aspect of the present
invention can, where necessary or preferable, be
installed manually into an anchoring device embodying the
) second aspect of the present invention, but when the clip
35 and anchoring device are provided with first and second
locating means installation of the clip into the
anchoring device is facilitated, particularly automatic
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t he present invention is viewed in plan, the said fourth portion
extends beyond respective free ends of the first and seventh portions.

20 Preferably, in a clip enbodying the firs
present invention, the surface of each outer Ieg,[:”ﬁssmafaqﬁﬂ§86%w|'free
gn t he

end of the rod, is, at least at the part whifgh is:- Rﬁmwmnnst
clipis in use, inclined downwar dl y with r espect to—tre=Fong e4idi na

axis of the 25, outer roceedln t hat qQuter Ieg tomards t he
free end, desi %P a"ai‘grP‘g ’&)?e‘?‘r‘?i“g'mac ine. pesirably, inaclip
enbodyi ng the first Paﬁ:ﬁﬁfdirfﬁ to a fdiaryd es=pdct m&rﬁhearpreaiedteast one of

roans 30 for AsVEnthemHES 1 rridhd WS of) dlhraviny, e e
cli p anchori ng eshbadydrgp the tfiltsic Aspadte csﬁaltrhezlpqemta 1nventd.@g| liad

el Wlst ’ Rnfifia i nﬁé@l&q‘%ut nent su ace %ml'ﬂﬁ? %Sle\e% nt he o

t her ei n, mhereln at l'east one I'rst

and second 35 aspest Mf hePresenk invention wherein iafy Wte@!‘ieo@f
fornms the otherndf irlifed idislowtlr SREGNGE QG 'dﬂﬂqfﬁ“%rovidedbﬂti%ht he -

abut rent surface and .one face of the cooperatin
first locating means for é%operaéing with second locating

'means provided on the anchoring device so as to locate
10 the said clip at a desired position with respect to the
' said anchoring device when installed therein, wherein at
least one abutment surface forms one of the first and
‘second locating means and at least one cooperating
projection forms the other of the first and second
15 locating means, both the abutment surface and one face of
the cooperating projection being acutely inclined in one
sense to the longitudinal éxis of the leg of the clip
having said first locating means thereon such that the
said one face of the said cooperatlng projection abuts
- 20 against the said abutment surface so as to locate the
clip, but such that driving of the c¢lip in either of two
directions parallel to the said axis forces said
projection out of contact with said abutment surface, and
wherein the outer legs of the clip are inserted into the
25 'passageways of the device such that the locating means on
the clip and device cooperate to hold the clip in a first
position before the clip is driven, and the c¢lip is
driven into a second position in which the clip is held .
by said locating means so as to bear on a railway rail
30 adjacent to the device.

Preferably, in a method embodying the fourth aspect
of the present invention, the clip is driven out of said
second position back to said first position so that an
insulator for electrically insulating the device from an

35 adjacent railway ra;l, which insulator is located between
the device and the rail,'may be replaced without the need
to move the device or the rail. =
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i nctined in one sense to the | ongi t'udi nal axi s lip
havi ng sai d first locating means thereon such jhaksidMesaab SEEN fipce
of the said cooperating projection abuts agai nst tfe salﬁgﬁkggtmnnent
surface so as to locate the clip, but such that pin
either of two directions parallel to th® said axis forces sai d

proj ection out of co tagk alte%kgti%glgeggo Loggifact eF¥ofe£abI¥bethe

or each | eg
of the present invention, the clip is driven, either from

said first position or eaid second position, into a third
position between the first and second positions in which
5 the clip does not bear on a railway rail adjacent to the
device but retains on the device an insulator, for
electrically insulating the device from the rail, located
between the device and the rail.
According to a fifth aspect of the present invention
10 there is provided an assembly comprising a railway rail,
an anchoring device as claimed embodying the second
aspect of the present invention positioned adjaeent to a
flange of the rail, and a clip embodying the first aspect
of the present invention installed in the device, wherein
15 the fourth portion of the clip bears on the rail flange.
Preferably, an assembly embodying the fifth aspect
of the present invention further comprises a shoulder
insulator, formed of electrically-insulating material for
electrically isolating the anchoring device from said
20 rail, located between the device and rail, the insulator
having first and second plate-like parts which adjoin one
another at an angle, greater than 0°, which is such that
the first plate-~like part of the insulator rests on a
ledge portion of the anchering device and the second
25 part-like part of the insulator is in contact with a face
of the anchoring device which adjoins said ledge portion
and is adjacent to the foot of the rail, the insulator
also having insulator locating means for locating the
insulator relative to the said anchoring device.
30 Preferably, in such an assembly the anchoring device
has an upstanding ridge portion which projects into a
" corresponding slot in part of the insulator constituting
at least part of said insulator locating means.
. Desirably, in an assembly embodying the fifth aspect
35 of the present invention, at least part of said insulator
. locating means is constituted by a portion of the
insulator which is located beneath part of said clip.
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providéd with said first locating means is one of the 10 outer |legs of the
clitp.- Respective such first |ocating means are desirably prOV|ded on
each of the said outer | egs for cooperating WJI-col :

| ocating - means provi ded on the.said anchori $U§FTHA BEENE clip
is installed therein. 15 Preferably, in sugh.g @Wﬁﬁﬂcﬁbe or gach '
abut nent surface is forned by one i nc®ined face of aTe ““-J

anot her face o d regcess_bein tely ipcli 05|te-
sense to said ?5ﬁg??ﬁ§#¥al%§§igfe§a?ﬂd ge@? outer, %Qé?gb??etﬁiﬂb f
in a part of tabove satl portiofilofl thewhhsulatonpper nost when the cI|p |s

0 use. which s prodBRLERR!YacALaLhBL) SRR 0L Lhalel R0 BESLLED!Y:

t he i nclined facés o d recess ar
further face oPftkbespreasesteinventioni fucther acomnpirises a chipallel to the

| ongi t udi ng| axhsuthtbbe 2ytREal 8 Qieégfigéllbglir&ufé@ih NRdtSRLgh | £6¢1 ned

faces are spaced a from one anot redet e n1ned di st ance,
t hereby defi ni @4ec ric?%éYdé§PiéHiﬁgs$?16H%l%ﬁ @Wﬁ%ﬁﬁ@ﬁuf?%ﬂdrﬁhkﬁh

| ocat ed Wellpr £8868htbe 18ecarsiedi by daylins dbedks i f5tldshind the
therein. region thereon which bears on the rail. Desirably, said
clip insulator comprises a substantially plate-like

10 member formed in one main surface thereof with a channel
shaped for receiving said clip, and preferably
additionally comprises resilient projections overhanging
part of said channel which deform under pressure to allow
the insulator to be clipped onto or off the clip.

15 Alternatively, said clip insulator comprises an
encapsulating pocket of insulating material within which
that part of said clip which bears on the rail is
retained.

Reference will now be made, by way of example, to

20 the accompanying drawings, in which:

Fig. 1 shows a railway rail fastening assembly
embodying the fifth aspect of the present invention,

: including a rail clip embodying the first aspect of the
present invention, an anchoring device embodying the
25  second aspect of the present invention, and respective
shoulder and clip insulators; - .

Figs. 2A, 2B and 2C show respective plan, side
elevational and rear elevational views of the clip shown
in Fig. 1, and Figs. 2D and 2E show fesbective enlarged

30 plan and side elevational views of part of that clip:

Figs. 3A, 3B and 3c show respective plan, side
elevational and front elevational views of another clip
embodying the first aspect of the present invention, and
Figs. 3D and 3E show respective enlarged side elevational

35 and plan views of part of that clip:

Figs. 4A, 4B and 4C show-respective plan, side

elevational and front elevational views of the anchoring
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30 ) According to a second aspect of the pkesent I nvention there
I's provided an anchoring device, for retaining a railway rai
fastening clip which is approxi mately M shaped in plan, which device
has a base menber and a pair of clip-retaini dto
35 said base nember and extendi ng substantial |y UMY et Has BEERNNYH r espect
thereto when the device is in use, said Qi ?etahéfghcggnbers bei ng
spaced apart so as to define . [err] ==
device shown in Fig. 1;
Figs. 5A, 5B and 5C show respective plan, side
elevational and front elevational views of an alternative

form of anchoring device embodying the second aspect of

5 the present invention;

Figs. 6A, 6B and 6C show respective side
‘elevational, front elevational and plan views of another
alternative form of anchoring device embodying the second
aspect of the present invention, and Figs. 6D, 6E and 6F

10 show respectively, a side elevational view in partiél
cross-section, a front elevational view in partial
cross-section, and a pian view of an assembly
incorporating the anchoring device of Figs. 6A to 6C in
combination with the clip of Figs. 3A to 3E;

15 Fig. 7A shows a plan view of an insulator shown in
Fig. 1, Fig. 7B shows a cross-sectional view taken along
the line A-A in Fig. 7A, and Fig. 7C shows an enlarged
view of part of Fig. 7B:

Figs. 8A and 8B show respectively plan and front

20 elevational views of another shoulder insulator;

' Fig. 9A shows a plan view of another insulator shown
in Fig. 1, Fig. 9B shows a cross-sectional view taken
along the line A-A in Fig. 9A, and Fig. 9C shows a front
. elevational view of the insulator:;

25 Fig. 10A shows a plan view of another clip
inéhlator, Fig. 10B SEOWS a cross-sectional view taken
along the line A-A in Fig. 10A and Fig. 10C shows a front
elevational view of the insulator; '

Figs. 11A and 11B show respective plan and side

30 elevational views of a further clip insulator embodying
the eighth aspect of the present invention;

Fig. 12A shows a plan view of yet another clip
insulator, Fig. 12B shows a cross-sectional view taken
along the line A-A in Fig. 12A and Fig. 12C shows a front

35 elevational view of the insulator:

Figs. 13A, 13B and 13D show respective perspective,
side elevational and front elevational views of a yet
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an opéhing t her ebetween for receiving the interconnected I nner | egs of
such-an M shaped clip and being forned with respective gui di ng
passageways t herethrough for receiving respectively the outer |egs of

the Mshaped clip, 5 characterised in that therya_ﬁ,gﬂ_,.m“_,}-
retaining a railway rail fastening clip as cl ai ffegh#S'sSHERT HAS BEEIRD

claimand is such that, as a clip is drivs I nt o REpPLAGEDOUL erfl | egs
t hereof are fogced downward Wi t espect teo=thesiprer—FegsT=i her eby
thanging the crinches ‘BYER Moeuintdhe i TR TT R P RS T haaL

confi guration vhewhtaken halcag dlimeirA+A pin tFig. 3B heand Figi plIE ogkows
froma front face devic Eﬁg; . £ak] . a h ngi t udi na
axis of the fo%?t ‘Q{)%Er. |%n&¥# é'wéft e C|‘f€ Ifalretsa?fnalgi 12fbneiw(§allj(l:ﬁi: i's
substantial |y paral F¥gsid514Ap 14Btandadcdl shomviens pffeamnmaisntni ning t he

l'ongi tudi ngl axgs18inih§ fé%ﬁélc h% P Y tndtiod embod}trinfréﬁér ably,

I n an anchori ng, devi ce enbo g'ng t he second aspect of the-present
i nvention, thefLERy epeph Pt the prasenkidrwentdany ned on respective outer

faces of the 20 saFrigell psh@wSidn NgsaENMBIY comprising dasdsibientin an
anchori ng dEViﬁgiﬁQQQQXAEP %ggéening clip 1 having a toe porfion 14
which bears against a flangé of a railway rail 2
10 - supported by a rail foundation 3, the rail foundation 3
being cushioned from the rail 2 by means of a resilient
rail pad 4 located between the base of the rail and the
rail foundation 3. The rail clip 1 is held in place by
an anchoring device or shoulder 5, the shoulder 5 having’
15 a pair of passageways 53 (only one of which is shown in
Fig. 1) in which respective limbs 11, 17 (only limb 17.
being shown in Fig. 1) of the clip are located. The toe
portion 14 of the clip 1 carries an insulator 6 covering
the lowermost surface of the toe portion'l4, so that the
20 toe portion 14 of the clip 1 bears on the rail flange
through the insulator 6, which fhereby insulates the clip
1 from the rail 2. Located between the rail 2 and the |
shoulder 5 is a "side post” insulator 7, for electrically
) isolatipg the shoulder 5 from the rail 2. The components
25 in the assembly will now be described in more detail with
- reference to the remaining drawings. -
As shown in Figs. 2A, 2B and ZC,'the clip 1 shown in
Fig. 1 is substantially M-shaped in plan. It is made by
bending a rod of resilient material which is, in thié
30 case, circular in cross-section (for example a steel rod
15mm in diameter), so as to have, proceeding from one end
A of the rod to the other end B, a straight first portion
11, a second portion 12 bent through 180°, a curved third
portion 13, a fourth portion 14 which is bent through
35 180°, a curved fifth portion 15, a sixth portion 16 which
is bent through 180° and a straight seventh portion 17.
The first and seventh portions 11 and 17 of the clip
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second'aspect of the present invention, each of the said ' gui di ng

passageways is in the formof a channel forned in t he
associ ated clip-retaining nenber. 25 I n suchl sehsiegstHAeBEERY] each
of the said clip-retaining nmenbers preferabl has, ggpragspect |

| ocations thereon spaced fromthe said base ge g el r |

6 I nwar dl y- proj ecting portion which exténds at | east

constitute the outer legs of the M, the third and fifth
portions 13 and 15 constitute the inner legs of the M,
the second and sixth portions 12 and 16 join respective
inner legs to the outer legs, and the fourth portion 14
5 of the clip joins together the inner legs. When viewed
in plan, as in Fig. 2A, the fourth portion 14 of the clip
extends beyond the free ends A and B of the first and
seventh portions 11 and 17. |
The second and sixth portions 12 and 16 of the clip
10 1 rise out of the plane containing the first.and seventh
portions 11 and 17 of the clip 1 such that no rising part
of the longitudinal axes of those portions 12 and 16 is
inclined to that plane by an angle greater than ébout
339, although in other embodiments of this invention this
15 angle may be up 40°. '
The third and fifth portions 13 and 15 of the c¢lip 1
are curved such that their 1on§itudinal axes lie in
. respective planes which are substantially perpéndicular
to the plane containing the first and seventh portions 11
20 and 17 of the clip. Each of the third and fifth portions
13 and 15 in the illustrated embodiment has a first
substantially straight part 13a, 15a and a second
substantially straight part 13b, 15b, the longitudinal
. axes of which parts are inclined to one another at an
25 angle of about 30°. However; the first and second parts
13a, 13b, 15a, 15b of the third and fifth portions 13 and
15 could themselves be curved so that the third and fifth
portions 13 and 15 are curved more smoothly overall.
When a clip is bearing on the rail, as shown in Fig.
- 30 l, a plane containing the longitudinal axis of the fourth
portion 14 is substantially parallel to the plane
containing the first and seventh portions 11 and 17.
For the clip shown in Figs. 2A to 2C, the ratio of
the maximum distance between the longitudinal axes of the
35 third and fifth portions 13 and 15 and the plane
containing the first and seventh portions 11 and 17 to
the diameter of the rod forming the clip ié 1.23. A
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partially over the said opening such that, when said clip I's retained
by said device, said inwardly-projecting - portions are |located directly
above at |least part of each 5 of the inner legs of the clip such that
-those portions serve to limt upward novenent _ _ egs.
In am anchoring device enbodying the second, aspect] TH'S SHERTIHASBEER
i nvention, the roof of each passageway sirall y_ha858-48F¥i on_wihi ch

sl opes downwar dl roce di ng al ong,sai assagewa d ctron away
From . ot he iR e rel SRR PHR SV aHPEREaE BhESr TREGOOLSadefr pVE L
i nserted when tdsulidvbeecasshighuae, 4{0r abutting the outer |leg of the

clip when the clip i eLn ri | pt e fdeyic o] o] I ve that
| eg downwardly with é%g%gc¥¥§§ égigh?ﬁ%%%PTegsg tng ff§s£P?§§erably,
in an anchoHruﬁQMﬁ@tb mebﬂqhﬂgllh@nd 17 theveof aspreteacht proyidednt

nventi on, gai dbAseadBaRES 18 oni Enskfubist sbRFacEChaPuEht €0 Bhethe

clipis inserte |nto t he openi ng correspondlng ggssagemay of the
20 - devi ce SLKﬁF?$B§°§ﬁV%p§E¢ep%?@stﬁeﬁﬁéfsa%ﬁtBh?h%1$50f e end

passageway and gné cwrtmréuwﬁrréés apEt ehé he1ip ookhich 1Rfthhe passageway

: at said openlng t équAg ishfd Ogical to the other outer leg) is shown
in more detail in Figs, 2D and 2E.

10 N In this embodiment, the detents 18 are each shaped
so as to have two faces 18a, 18b which are inclined in.
opposite respective directions with reference to the
longitudinal axes of the first and seventh portions 11
and 17 and another face 18c forming the floor of the

15 detent 18 which joins together the inclined faces 18a,
18b and is itself substantially parallel to the
longitudinal axes of the first and seventh portions 11
and 17. In this embodiment, the inclined faces 18a, 18b
are inclined at an angle of 30° with respect to the

20 longitudinal axes of the first and seventh portions 11
and 17. The floor 18C of the detent serves to space
apart the inclined faces 18a, 18b of the detent 18, but
in an alternative embodiment this floor 18c may be
omitted so that there is no space between the lowermost

25 edges of the inclined faces 18a, 18b of the detent 18.

The detent 18'Is:pr9ferably on the uppermost surface
of the first and seventh portions 11 and 17 of the clip
as shown, rather than on a lateral face thereof, so that
when the clip 1 is installed in an anchoring device 5 the

30 force on the outer legs of the clip caused by the
engagement of the anchoring device 5 with the detents 18
is in substantially the same direction as the stress
actiﬁg on'the second and sixth portions 12 and 16 of the
clip 1 owing to deflection of the outer legs.

35 Each free end A,B of the clip 1 is tapered on its
upper and lower surfaces, the upper and lbwer tapered
surfaces 19a, 19b being in this embodiment at an angle of
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portion of the clip is supported by said base nenber. Desirably,
i n an -anchoring devi ce enmbodyi ng the 25 second aspect of the present

i nvention, opposing side faces of said clip-retaining nmenbers are not
connect ed ‘toget her by said base nmenber al ong . . S.
Preferably, said base nenber connects only aﬂ_end JHS SHEET HASBEEMWH of
the said clip-retaining menbers to an adj aceht 3d|_end RESHACER of t fle

anchor i ng devi ccoBRBSRPRYSR. 28 withcEEREESY vo, the 1anotHELERE R¥Lac on
which is for useof the aiip.a &hi phenpoeseny embodimentathecdeténtht8 is
TR ooy FOgRBE 0k SGRREC PR LabaredCpBEe tobobe RBCURLES |
anchori ng devi ceSusfage. As will be clear from the descrip ion of Figs.
5 10A to 10C later on, the taper 19a on the upper surface
of the outer leg is intended to ease insertion of the
clip 1 into an anchoring device 5. The taper 19b on the
lower surface of the odter-leg is intended to facilitate
use of the clip in holding the insulator 7 in place
10 between the anchoring. device 5 and the rail 2.
In such an embodiment of the clip made from a rod of
diameter 15mm:- the inwardly—facing su:faces of the outer

legs are 75mm apart; the distance between the outermost
part of the fourth portion 14 and a line joining the:

15 outermost parts of the second and sixth portions 12 and
16 is 120mm; the maximum height of the clip, i.e. the
height between the uppermost point of the third portion
13 of the clip above the lowermost point of the first and
seventh portions 11 and 17 of the clip, is 34mm; the

20 lowermost point of the fourth portion 14 of the clip is
10mm above the'lowermost portion of the first and seventh
portions 11 and 17; the outermost portion of the fourth .
portion 14 extends 40mm beyond the free ends A and B of
the outer legs; the second parts 13b, 15b of fhe third

25 and fifth portions 13 and 15 are each 42mm long; the
radius of curvature of the second and sixth portions is
10, whilst that of the fourth portion is 9; the upper
surface of the outer legs are tapered to a distance of
8mm from the free end of the leg, the lower surface of

30 the outer legs being tapered to a distance of 10mm from
the end of the leg; each detent 18 is 1.5mm deep, being
9mm across at its widest part perpendicular to the
longitudinal axis of the outer leg, having a floor 18c
8.5mm long as measured in_the direction parallel to the

35 longitudinal axis of the outer leg, and being 15.5mm long
overall; in forming the detent 18 and the upper face
taper 19a, material is preferably taken away from the end
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7 conbination with such a clip; the roof of (m'é"“(?rs HA%BEEbL“ he
passageways of the anchoring device is provided vmtil___
downwar dl y-di rected projection for engaging with the recess provided on
the corresponding outer leg of the 5 clip. > '

anchoring device and clip conbi nati on, id

that the ~ clip is held in position in ch

adj acent rail. S b t o] = d
is provided wt a{I;ll(EJ h%ir(e f& Q‘Sﬁt’h I(Ejhrec €C1h£ (0] engaagl ng
with said recesgemmdugcross Fh%fl#gibﬁ“] tmmwmenmath mppan (face

held in a €95t | PPa | Redbl Cohd NEetdhnf TPESEHaRpd BHAAARGEY.
2C is about 12°, but could in other embodiments be 19°
5 for example or up to 25°.

A modified form of the clip shown in Figs. 2A to 2E
is shown in Figs. 3A to 3E. The clip of Figs. 3A to 3E
differs from that of Figs. 2A to 2E in that the third and
fifth portions 13 and 15 thereof have respective first

10 parts 13a and 15a which are slightly curved, the second
parts 13b and 15b remaining straight, such that the
overall height of the clip is reduced in comparison to
that of Figs. 2A to 2E. 1In addition, the free ends of
the outer legs 11, 17 of the clip 1 are rounded af their

15 tops 19a' and are chamfered at lateral parts 19c thereof,
so as to ease insertion of the clip into an anchoring
device. _

The clip shown in Figs. 2A to 2E, or that shown in
Figs. 3A to 3E, may be used, as shown in Fig. 1, with an

20 anchoring device as shown in Figs. 4A to 4C, although
this anchoring device may be modified in some respects,

for example as shown in Figs. 5A to 5C.
The anchoring devices 5 of Figs. 4A to 4C and 5A to

5C comprise a base member 51, ‘which extends substantially

25 horizontally when the device is in use, and a pair of
clip-retaining members 52 which are connected at one end
thereof to either end of the base member 51 so as to
extend substantially perpendicularly thereto both
vertically and horizontally. A channel formed in the

30 outwardly-facing wall of each clip-fetaining member 52
provides a passageway 53 for receiving the outer legs of
the clip of Figs. 2A to 2E. The clip-retaining members
52 are spaced apart by the base member 51 so as to define
an opening 54 therebetween for receiving the inner legs

35 of the clip. Overhanging the opening 54 from the top of
each clip-retaining member 52 are inwardly—extending
projections 55, which projections 55 serve to limit
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rail. Preferably, such projections are |ocated at either 15 end of one or

each-of the passageways. According to a C e
present invention there is provided a met hodjo y IlggéfégNﬂip
enbodyi ng the first aspect of the present inkentidi|

anchoring devi ce enbodying the second aspecf_ of the 20 ~ present invention,
In which the free ends of the rod forn*%g t he C|Ip are inserted into

respective openln s_qf e_passag n_t he,dgvic uc at_an
upper part of up agg ﬂogﬁ{“@f‘@ 88 iﬁﬁtgn?%’é 1’%%? %f ﬁh% ‘ghé% ‘8%
fourth portion oEctuieduki poi saslippblitevhéy the dhtp L5 in nesser Eﬂchrua

devi ce, and theﬂgg%ﬁgéaagr bgeﬂa§ugg é@éﬁ 56t£'€ %eé 4h resﬂgcﬁ%are

forced both alo assagewa d ownwar

i nner | egsretnénéng pembeng 2h@t¢hpi%nﬁ@¥tm=3§s%r°!! Hehe: |hase bei ng
driven untig itmempebesi1a ggel iedciegaalsp &G BOs7 4€SHRS ot RhdIgys ce.

Aclip enbodylngpthe first aspect of r esent | nvention can, mhere

necessary or grghie-rgtal ninglﬂ%?Q?Te ﬁEﬁu%?l§°|9ﬁQY¥ﬂFaﬂﬁ9ﬂ§|9ﬁ)
devi ce errbodyl nghibR the iASaDAtofsPeamiy dbe t hecPHted s thw aridi@ridygit when

the clip device 5, as will be explained later in more detail. For
this purpose also, the roof of the passageway adjacent to
10 the wall 57 is removed. .
When the anchoring device 5 is in use, the floor of
the passageway 53 is substantially horizontal. The
passageway 53 has only one side face, constituted by a
- wall 52a of the clip-retaining member 52 formed so as to
15 lie between the outer and inner legs of the clip 1 when
in use, the other side of the passageway being open. The
roof of the passageway 53 is formed so as to have a-
sloping part 53a which is inclined with respect to the
horizontal when the device is in use such that the
20 passageway is taller at the part of that sloping part 53a
which is closer to the oﬁening 56 than it is at the other
end of the part 53a, the roof of the passageway 53 being
formed at either end of the sloping part 53a in such a
way as to provide projections 53b and 53c for cooperating
25 with the detent 18 formed in the outer leg of each clip 1
for locating the clip 1 at a particular location with
respect to the anchoring device 5.

The first projection 53b which is formed at the
opening 56 of the passageway 53 presents to the opening
30 53 a first face 53b', which is fairly shallowly inclined

to the horizontal in a direction such that the height of

the passageway decreases proceeding towards the wall 57.

The projection 53b then has a second face 53b", which is

more steeply inclined with respect to the horizontal, but
35 in the opposite sense,lthén the first face 53b' such that

the height of the passageway increases. The second |
projection 53c which is formed closest to the wall 57 has

. This Sheet Has Been Rep

W



35 - and anchoring device are provided with first and second | ocati ng

means ‘installation of the clip into the anchoring device is
facilitated, particularly automatic [err . | on by
a cllp,dr|V|ng machi ne. Accor di ng to a f A§BEFN

pr esent i nvention there is provided a hod ¥ Rged Cl!

enbodyi ng the first aspect of the present itnventi
a first face 53c' forming the sloping part 53a and a
second face 53c" which is inclined in the opposite sense
with respect to the horizontal by an angle which is
greater than the angle of inclination'of the sloping
5 ’'part 53a, but is smaller than the angle of inclination of
the second face 53b" of the first projection 53b.
Extending from each wall 52a of the clip-retaining
members 52 in a region above the passageways 53 is a part
58 such that between the passageway 53 and the part 58
10 there is defined a recess 59 into which a tool, for
installing a clip into or removing a clip from the
device, or for lifting a sleeper to which a pair of
anchoring devices 5 have been secured, may be inserted.
The roof of the recess 59 may be sloped along one edge as
15 shown. The wall 52a of each clip-retaining member 52 may
be rounded or sloped along one edge as shown so as t6
reduce the amount of material requlred to make the

anchoring device 5.
The floor of the passageway 53 is preferably
20 extended beyond the opening 56 so as to provide a part
53d against which the lower surface of the outer legs of
the clip may rest when the clip is about to be installed
in the device 5. The base member 51, which provides a
support for the fourth portion 14 of the clip 1 when it
25 is not bearing on the rail, is in this embodiment
intended (when in use) to receive a side post insulator
7, a step 5la being provided in the face of the base
member 51 which is closest to the rail 2 when the device
5 is in use for receiving a horizontally-extending part
30 of the insulator 7. It should be noted, hoWever, that
this. step 51a would not be required if the anchoring
device 5 were to be used with a conventional insulator
for electrically isolating the device from the rail.
Further savings in the material needed to make the
35 device 5 may be achieved by omitting the overhanging
projections 55, thereby enabling the overall height of
the anchoring device 5 to be reduced, as shown in Figs.
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5 conbination with an anchoring device enbodying the second . aspect of
the present invention, wherein at |east one of the inner .or outer |egs
of the clip is provided with  first locating neansg for-eeeseratTmg wth
second | ocati ng means provi ded on the anchorlfg{,ggﬁgﬁx
10 the said clip at a desired position with_respéc

-anchoring device when installed therein, whéBei n | —— one abut nent

~surface forns o f the first an econd Ioc”{ing 2ans .and at | east
one cooperating%i(%ﬁnéh%mﬂﬁﬁhppﬁ 5§h§aHFh€}s8f%Fﬁ@ Pﬂigﬁegn rop.&he 15
| ocati ng nmeans, destilce lof Flgisne5A tor 5aGe adttioagh ftheecupper parthef this
“cooperating proj I_on Qejn telw.i.ncldned_in,on sensge. t

| ongi t udi nal axid;%(;'{)j?c r?gp@é’gdg?’%t ﬁ\gﬁélf?.%d 50 ARavi nérggligef |gr ggc%’%ga?:aﬁg
means t hereon swreceilving Hastallatdion ome liftdngf tobdssai d cooperati ng

rojection aputs 20 i ' ut.gan: t )cate the
2|iL, but sﬁgh t hat 3??3#ﬁ§égpa?%§@?$i%Qikﬂgi?ﬁgﬁbg?ﬁgmggvaée gP?ggtﬁgns
paral l el to theFd@iSe 48 o dCecfoFauge withppaorddpi a5 dasceibednwash with

said abutment suwefédencendo Figsihepeid RS eHbebvbed310hel§RtChEPLAEE
| nserted into the 42 riRd 339942Y 1 ko and 188 SVEL aaiagﬁ 18°3b4A4.
The clip-retaining members 52 define an opening between
10 them which is 57mm wide, the walls 52a being 9mm wide.
The lowermost surface of each overhanging part 55 is 46mm
above that part of the anchoring device which will be
level with surface of the rail foundation 3 when the
device is in use, the separation between the overhanging
15 parts 55 being 32mm. The part 53d extends beyond the
opening. 56 of the passageway 53 a distance 1lmm, the
. length of the passageway from the inner wall 57 to the
opening 56 being 77mm. The wall 57 is 8mm thick as
measured in a direction parallel to the length of the
20 passageway 53 and is 21lmm high. The thickness of the
_floor of the passageway is 3mm and the height'bf the
passageway at the opening is 22mm. The height of the
' passageway then decreases at an angle of about 13° to a -
height of 20mm before increasing again at an angle of
25 about 45° to a height of 24mm. The sloping part 53a of
" the passageway roof 1s inclined at an angle of about 18°
and at is lowermost point is 18.5mm above the floor of
the passageway 53. The second face 53c" of the second
projection 53c is inclined at an angle of 30° to a height
30 of 24mm, the lowermost point of the second projection 53c
being 26mm from the outer face of the wall 57. The
lowermost point of the first projection 53b is 68mm from
the outer face of the wall 57. The recess 59 above the
passageway 53 has an upper surface which is inclined at
35 an angle of about_15° starting at a height of 44mm above
the lowermost point of the anchoring device and
increasing to 51lmm, the floor of the recess being 32mm

means on overa
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the clip and device cooperate to hold the clip in a first position
before the clip is driven, and the clip is driven into a :
position in which the clip is held by said lo
bear- on a railway rail 30 adjacent to the device.
a nmet hod enbodying the fourth aspect t he pr esent L nVenit
clipis driven out of said second posTiion back~t0 said first position -

50 that an - anpBBUkAEORokBEnShEChoLAR! LY L UaLhagihaCadeYEES fhRE o0

35 adjacent ator I's loca
devi ce and thestapl51ﬁaﬁosoedebhatb€ hﬁSQOMme@E Pbetlis formedoatpae t he

device or the hgihht of 15mm above the lowermost point of the anchoring
' ' device and is of depth 8mm. '
5 The anchoring devices 5 of Figs. 4A to 4C ahd Figs.
5A to 5C may, as shown in Figs. 6A to 6F, be secured to a
concrete rail foundation by means of a stem 50 provided
so as to project from the base member 51 thereof. The
étem 50, forming an integral part of the anchoring device
10 5, is embedded in the concrete sleeper 3 during
manufacture of the sleeper 3 and is provided with vanes
50a to counteract any tendency of the anchoring device 5

to rotate in the sleeper 3.
The insulator 7 shown in Fig. 1 will now be

15 described in more detail with reference to Figs. 7A to
7C. The insulator has a first plate 71 which, when the
insulator is in use, is located between the anchoring
device 5 and the rail 2. Projecting perpendicularly from
a central portion of the top edge of the first plate 71

20 is a second plate 72 which is shaped such that when in

- use it can be located in the step 5la of the anchoring

device 5 so as to provide an unbroken flat surface on the
base member 51. The first plate 71 is lower at its
central portion that it is at either end, there being

25 provided at either énd of the first plate 71 upstanding
insulator locating members 73 which extend
perpendicularly to the first plate 71. These insulator
locating members 73 are spaced from the second plate 72
so as to prdvide respective recesses 74 for receiving the

30 walls 52a of.the clip-retaining members 52 of the
anchoring device 5. . The locating members 73 are each
formed in a lower face thereof with a slot 75, extending
parallel to the first plate 71, for receiving the wall 57
of the anchoring device 5 when the insulator is in use,

35 thereby preventing the insulator 7 from moving in a
horizontal direction during use but allowing the
insulator to be removed from the anchoring device 5, for
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9 ) [err] In an al ternative method enbodylng t he
fourt h”aspect of the present invention, the clip is _dri

om

said first position or said second position, into at A& BREN
between the first and second positions in which 5 t g8=zA0t  befr
on a railway rail adjacent to the devi ce 6 r et ailns--op-t-he-dex

I nsul ator, for electrically insulating t#® device from the rai

| ocat ed bet wee e devic nd r di o a flfth
napect of the. prSRBMPLE, 8K FERTaGenSRRLALe; Lo pRRT uchY Resbge EFySa L
conprising a raivemgicall directian.anErtendingefrom tbecbatten ofbadface

the second . SEPERENCinblifaRbEotaLa kNG hLAReRO7Y ! LOREHa ELERCRhl O 2

flange of the rai { rst aspec
present inventiofilratiplate 7h i8cadlocasinghfeetn7Gshaving ﬁ@uiﬂﬁléaedion

g;bgge clip Qearﬁ?ﬁértgﬁrfébé .fI BARER- the insulatbreyeigbiycat8aasachhly

ylng the fI;nc hor ng device § and a clip 1 is fully installed in
that device 5, the lower tapered surface 19b at the free
end of each outer leg of the clip rests on the upper
surface of the locating foot 76 so as to prevent lifting

10 of the insulator 7 to an undesirable extent during use.

Connecting one side of the upper surface of the locating
foot 76 to the insulator locating member 73 is a wall 77.

Another form of shoulder insulator 7 is shown in
Figs. 8A and 8B.

15 An embodiment of the insulator 7 intended for use
with an anchoring device 5 as described with reference to
Figs. 4A to 4C or 5A to 5C has: a first plate 71 which is
119mm long, 20mm high at its central part and 26mm high
at the remainder, being 8mm thick; a second part 72 which

20 is 55mm long, 15.5mm wide and 6mm thick; an insulator
locating member 73 which is 21.5mm long, 26mm high and
19.5mm wide; a recess 74 which is 10.5mm wide; a slot 75
which 1s 20mm high, 8.5mm wide and 13mm long, there being
a thickness of material of about 8mm forming two of the

25 three vertical walls of the slot; and a locating foot 76
which is 3.5mm thick at its thinnest point, having an
upper surface inclined at an angle of 16° to the
horizontal, the locating foot being 15.5mm long, 8.5mm
wide and having a lower surface which is 2mm above the

30 lowermost point of the first plate 71.

The toe insulator 6 of Fig. 1 will now be described
in more detail with reference to Figs. 9A to 9C. Similar
toe insulators are shown in Figs. 10A to 10C and Figs.

. 11A and 11B. Each of the toe insulators 6 shown in Figs.

35 9A to 9C, 10A to 10C, and 11A and 11B, comprises a body

| 60 made of a block of insulating material having a main
face, which is uppermost when the toe insulator 6 is
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of the present invention further conprises a shoul der insulator
formed of electrically-insulating material for

t he anchoring device fromsaid 20 rail, |ocated
rail,_.the insul ator having first and second m
adj oi n one anot her at an angl e, greatsr t han e
t hat the first plate Iike part of the |nsulator rests on a | edge

portion of the,a chorln ce_and.,th econ ar.t - | f the
insulator is i 3‘6‘& 583: h 4 Pac?g' 1 si 5F % é ir?gfja’me%a ?‘c

adj oi ns sai d | chigangdr 16ﬂ.oshaped andauss mljmrilvet d:mehéoflmth portien a4 ,

t he insul ator I ayi I r gﬁ%%@§ I {i he
i nsul at or relatfvgh?oé?%g ga? anc Sﬁ%ﬁ' g%@@gﬂ% f%&rs %@rab f%’ln

such an assean?rﬂsr@n&néﬁoﬁpﬁg1§eﬂfcé=he clipas Fheypndexglide cifdddeportion

whi ch proj gct Sbba&o 6@ is roﬁﬁﬂbﬁsla?ﬂd'smﬁpﬂdotsd RsPEo! elisel BRvehewab® a
constltutlng | east part of said insul ator Iocatlnggnean

Desirably, in EﬁiRSQQHBY}nSWGB&th& fRsulator Sspate and off Ph€aﬂﬁesent
invention, at badstlpar toOredace, where Possible,l ehe! amgumRadE i S

Sgpftg;uggﬁdbgpaﬁ %&% Reggedh%o make éﬁePh%%%&5¥%&p%,'%nho%%ﬁ%ﬁn%%%e%t
the material being greatest at those parts which underlie
10 the channel 61. Overhanging the channel 61 at the parts
which receive the third and fifth portions 13 and 15 of
the clip 1 when in use are resilient projections 62 which
deform when the clip is pressed against them so as to
allow the clip to enter the channel, but act also as to
15 retain the toe insulator 6 on the clip 1 in normal use.
In the toe insulator 6 of Figs. 9A to 9SC, the
material 63 bounded by the inner wall of the channel 61
. is reduced in height as compared to the material forming
the outer boundaries of the channel such that it forms a
20 comparatively low protrusion which is inclined such that
its height above the lowermost point of the channel 61
decreases to zero at the part between the third and fifth
portions 13 and 15 of the clip 1. For added stability of
the toe insulator 6 on the clip the body 60 is formed so
25 as to have a tab 64. : '

The toe insulator of Figs. 10A to 10C differs from
that of Figs. 9A to 9C primarily in that the part 63a,
~defined by the channel 61 between the parts. which accept
the third and fifth portions 13 and 15 of the clip 1, has
30 an upper surface at the same level as the uppermost point

of the material forming the outer boundary of the channel

61, and, instead.df the tab 64, extends out beyond the

ends of the channel 61 so as to add stability to the

insulator 6. To save material, the underside of the part
35 63a is formed with a recess 65. In addition to the
underside of the body 60, the corners of the upper main
‘ face are also rounded off, approximately following the -
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REPLACEMENT SHEET [err] Preferably, the free end of an outer |eg of

the-clip lies above said portion of the insulator.

an assenbly enbodying the fifth aspect of the pres tnggﬁgETgu\szEENﬁ ‘
conprises a clip 5 insulator, formed of electrically-ilnsul atg:g . namerla
for ~electrically isolating said clip fr t he rail , twhieho =g p——
insulator is carried by a clip so as to surrdund the .

curvature of the channel 61 in that region.

The toe  insulator 6 of Figs. 11A and 11B differs
from that of Figs. 9A to 9C in that a part 63b, bounded
by the parts of the channel 61 which receive the third

5 and fifth portions of the clip 13 and 15, has an upper
surface which is at the same level as the material
bounding the outer wall of the channel 61 and extends
beyond the main part of the body 60 so as to form an
elongate tab 64a, the upper surface of the tab being

10 slightly rounded and the lower surface of the tab being
more rounded, and the thickness of the tab 64a decreasing
both laterally and longitudinally as one progresses away
from the main part of the body 60.

A modified form of the insulator shown in Figs. 10A

15 to 10C is shown in Figs. 12A to 12C. One difference
between the two insulators is that the insulator of Figs.
12A to 12C has a less rounded underside, thereby reducing
the amount of material required for the insulator. 1In
-addition, the channel 61 extends further around each side

20 of the part 63a. Furthermoré, the free edges 62a of the
projections 62 are chamfered so as to permit easier
fitting of the clip.

An alternative form of toe insulator, which could be
used with the clip of Figs. 2A to 2E or 3A to 3E will now

25 be described with reference to Figs. 13A to 13E. The toe
insulator 600 has a body'601 formed of instulating '
material shaped so as to provide a recess 602 for
receiving the fourth portion 14 of the clip 1 such that

) the fourth portion 14 is completed encapsulated. The

30 insulator 600 is held on the fourth portion 14 of the
clip 1 by means of a elongate projection 603 which:
projects from the ceiling of the recess 602 and engages
with the clip 1 to facilitate fitting of the toe
insulator 600 onto the fourth portion 14 of the clip.

35 The sides of the toe insulator 600 are provided with
slits 604, cooperating with holes 605 at one end thereof,
running from the opening 606 of the recess 602
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regi on thereon which bears on the rail. Desirably, said clip insulator
conpri ses a substantially plate-like 10 mnenber fornmed in one mai n surface
t hereof with a channel shaped for receiving said ¢
additionally conprises resilient projections overhang ngmsshaﬂﬂHA&ﬁEE&|.
channel which deform under pressure to allgy t he flnsul arpPLAREDEe '
clipped onto or off the clip. 15 nativel y, “saeF€++p rnsar at or

. ) | H h . . h
Com % pn ARy WPt e T BB gt
Ref er ence mnlIOﬁowhgeimﬁﬁdatby'ﬁ@Q,oﬂhéﬂ&nﬂhétstéléow the apevipganplhg

drawi ngs, in WQbCBe enlarged s&&%htiysggw%h@ FALLYEY ol & EQ%EEH'Bﬂto

assenbl y enbod aspect of resent 1 nvention

o udi ng a r athecEDyTRpOFHGN A4 P Sheashder Lo The recess: 8d2nis

i nvention, san anabeal B0 @8V itee marend\thed oh*tér2§erspﬁeﬂfl 8gPeRt ebutkp

Dy ee e e B BT 2 400, A G5n?hg BphPShORHER' B

el evati onal vi shapel shbsthntialildynlike a stadium race track. The

thickness of material of the insulator at the part which
will be uppermost when it is in use is substantially
10 uniform, but the part of the insulator which will be
lowermost when the clip is in use, i.e. which will bear
on the rail, increases steadily proceeding away from the
end of the insulator adjacent to the opening 606.
An embodiment of the toe insulator 6 of Figs. 9A to
15 9C for use with a ciip 1 as described with reference to
Figs. 2A to 2E has: a body 60 which is 55mm wide and 5Omm
long excluding the tab 64, which is 22mm wide, 3mm thick
and 20.5mm long, the body 60 being 22.5mm high overall in
the region of the parts 62, and 19mm high overall in the
20 region around the channel 61, there being a maximum
thickness of material of about 7.5mm around the channel
61, and the underside of the body 60 being inclined with
respect to the underside of the tab 64 by an angle B of
129; a channel 61 having an outer periphery with radius
25 of curvature of 24 and an internal radius of curvature of

7.5; a part 63 which has a maximum height of 4mm above -

the lowermost point of the channel; and parts 62 which

start 28mm back from the front of the body 60 and are
42.5mm apart.

30 An embodiment of the toe insulator 6 of Figs. 10A to
10C for use with a clip 1 as described with reference to
Figs. 2A to 2E is similarly dimensioned with respect to
corresponding parts as the insulator described above, but
has a part 63a which is.55mm long and 17mm wide, with a

35 slot 65 which is 49mm long and 10mm wide.

An embodiment of the toe insulator 6 of Figs. 1l1A
and 11B for use with a clip 1 as described with referenCe
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in Fig. 1, and Figs. 2D and 2E show respective enlarged 30 plan and side
el evational views of part of that clip; - Fi gs.
respective plan, si de el evational and front el evati [hrietkS SHERS HAS
another clip- enbodying the first aspect of the pres@nt i REREACEP o
Fi gs. 3D and 3E show respective enl arged si g elevatlonau 35 . and plan
views of part of that clip; Fi gs. 4B and 4C show respective

plan, side € PRgd Ol @R Y o ey %alwh\ibﬁw&sofssmewaaéhahang
' ' 44mm long, the part 64a extending beyond the body 60 a
distance 40mm, the overall height of the insulator being
19mm at the front and 24mm at the rear, and the underside
. 5 of the body being inclined at an angle B of 12°; and a
part 64a which is 18mm wide at its widest part and l4mm
at its narrowest, having an upper surface with a radius

of curvature of 25 and a lower surface with a radius of
curvature of 17 which is inclined at a part close to the
10 body 60 at an angle y of 329,

A preferred form of the insulator 600 shown in Figs.
13A to 13E for use with a clip as described with
reference to Figs. 2A to 2C has: an opening 606 which is
48mm wide and 16mm high, there being 4mm of material

15 above the recess, and a minimum of 4mm of material and a
maximum of 8mm of material beneath the recess; sides
formed with the slots 604 which are 2mm thick, Ehe slit
being 25mm long; a recess 602 which is 40mm deep, there
being 4mm of material at the end of the recess; and a

20 pfojection 603 which is formed 10mm from the opening 606
of the recess 602.

Installation of the clip 1 into an anchoring device
5 as shown in Fig. 1 will now be explained with reference
to Figs. 14A to 14C (the toe insulator 6 that would

25 normally be carried by the clip 1 being omitted for
clarity in these Figures).

Fig. 14A shows the clip in an initial position, as
it is when it is about to be driven into the device 5,

_ - with the fourth portion of the clip 1 resting (via a toe

30 insulator 6, not shown) on the base member 51 of the
anchoring device 5 and the outer legs of the clip 1 just
inside the passageways 53 of the anchoring device 5 such
that part of the lower surface of the outer legs rests on
the portion 53d of the anchoring device 5, the face 18a

35 of the detent 18 which is closest to the free end of the
outer leg is in contact with the second face 53b" of the
projection 53b, and the upper tapered surface 19a of the
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[err] °© device shown in Fig. 1; Figs. 5A 5B and 5C show

respective plan, side el evational and front el evat

alternative form of anchoring device enbodying th §'élﬁ)ﬁdEﬁsté§tBE§"
the present invention; Figs. 6A, 6B and 6C shpw r efRFACED s

el evational, front elevational and plan vie of anot her atternative
form of anchorlng deV|ce enbodylng the secon aspect of the present
invention, and FigS iéy,_. ]19} tegaq_qltl 191‘9 g.)ag\{.‘atslsgnal
view in partial cro I on, ront e evatlon V|e

cross-section, é?fd‘é"?)l%ﬁpfn%ﬂv@!e ApsERgaWAY 53.  Inc dhder posd§iome the

anchoring devi ceepfp FiegSenﬁA ﬁ&@ﬁn@ de £1eR7EIT1a RN elfalip1eNBnlly Rmaf

Figs. 3Ato 3E 15 ows, a plan_view of an insulator shown in
Fig. 1, Fig. 7B YHoRE Lk &ls%flr%m\n n al ong the line A-A

in Fig. 7A %Snd Fig. wHemshehvs cliienisiiqedden into an dhtpameddbtki 9. 7B;
Figs. 8A and BBp%EOi éaripeCt 's\i%vyn%. ri"" and 1f4r30ntin which the face of the

detent 18b is brought into contact with the first face
-53b' of the projection 53b, the outer legs are deflected

. downwardly a little more, bringing the second and sixth

10 portions 12 and 16 of the clip 1 upwardly. In this
position, the fourth portion of the clip rests above part
of the side'post insulator 7, thereby preventing upward
movement of that insulator. If the insulator is shaped
such that it holds down the rail pad 4, then in this

15 position the clip also serves to retain the rail pad.
through the insulator. Thus, it is envisaged that the
clip, insulator, and preferably also the pad, could be
installed on a sleeper provided wifh an anchoring device
5 in the sleeper factory before being taken to site.

20 Fig; 14C shows the clip as it appears when it has
been driven from the intermediate position shown in Fig. .
14B into a final position where the fourth portion 14
(normally carrying a toe insulator 6) of the clip 1 bears
on the rail 2, As the clip is driven horizontally, the

25 slopinQ roof of the passageway in contact with the upper
tapered surface 19a of the outer leg urges the outer leg -
downwardly, thereby deflecting the clip. In the final
position of the clip, the detent 18 in the clip 1 is
engaged by the second projection 53c of the anchoring

30 device 5 and the free ends of the outer legs overlie the
locating feet 76 of the side post insulator 7 so that
upward movement of the insulator 7 is further restricted.
The clip is fully deflected in this position, the fourth
portion of the clip lying in a plane which is

35 subs;antially parallel to the plane containing the first
and seventh portions of the clip and the second and sixth
portions 12 and 16 of the clip being at their highest
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20 elevational views of another shoul der insulator; | Fig. 9A

shows a plan view of another insulator shown in Fig. 1, Fig. 9B shows
a cross-sectional view taken along the line AAAin Fig. 9A, and Fig.

9C shows a front - elevational view of the insulator: 25 Eig. 10A
shows a plan view of another clip |nsulzéo -

cross-sectional view taken along the |i AfIATT ig. 10C
shows a front 1gkevational view of the insul Lo Egs. 11A

and 11B shOM/reSSEctlve pl an and side 30 elevational views of a further
clip insulator enbodyWhgn the cAdpeilghih dtpeinitialhpopitient theention;

Fig. 12A shows aiﬁb&'ia‘(:bﬁwigf f¥'@E %B%B% ﬁbwaraly £8s Uift Péplgbgmeili Bof
shows a cross- sec I ona vi ew t aken g fln - nd

Fig. 12C shows at FoﬁPsﬁﬁatQFeVa#§0F89“$F8§/thiﬁemﬁﬁshﬁa?ﬁhieveg bY
Figs. 13A 13B aa#iv3Rgskhe b@&pemt baekpeheseLtsvVenitial pbdetebayati onal

and front elevat'?tﬁou%'%wg neea %o remove the clip 1 completely from the
anchoring device 5.
- As the second and sixth portions 12 and 16 of the
clip are, in the initial position of the clip, close to
10 the surface of the sleeper, a potential problem of rail
foot entrapment, that could occur when a rail is being
lifted from its typical initial position alongside the
rear of the anchoring device onto the rail pad 4, can be
avoided. This shape of clip, in which the outer iegs are
15 deflected downwardly in relation to the inner legs, also
allows the overall height of the shoulder to be reduced,
thereby permitting it to be lighter and cheaper. -
Desirably, when a clip 1 is installed in an anchoring
: device 5 there is a clearance of about 5mm between the
20 bottom of the toe insulator 6 and the base member 51 of
the anchoring device 5 so as to ensure that if the height
of the rail is reduced owing to wear of the rail pad
beneath it the clip will not be prevented from bearing
sufficiently on the rail by the base member 51 of the
25 anchoring device 5. B
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REPLA&ENENT SHEET [err] further clip insulator, Fig. ﬂn Hwﬂu "HI""H
cross-sectional - view taken along line A-Ain Flg 138 a

shows an enl arged cut-away view of part of qu

14A, -14B and 14C show views for use in 5 explalli Stgps of a

met hod enbodyi ng t he fifth aspect of tipe pregent _

Fig. 1 shows an assenbly conprising a resilient L"“““‘ very—f-al #Ast eni ng
-clip 1 having @uLADMSportion 14 ‘whi ch bears against a flange of "a

railway. rail 2 10 supported by a rail foundation 3, the rail foundation 3

bei ng cushioned fromthe rail 2 by nmeans of a resilient
1. A railway rail fastening clip (1) suitable for

holding down a raiiway rail (2), which clip (1) is formed
from a rod of resilient material bent so as to be
approximately M-shaped in plan, the clip (1) havihg,

5 proceeding from one end of the rod to the other, a
substantially straight first portion (11), a bent second
portioh (12), a third portion (13), a bent fourth portion
(14), a fifth portion (15), a bent sixth portion (16),
and a substantially straight seventh portion (17), the

10 first and seventh portions (11, 17) forming respectively
_the outer legs of the M, the third and fifth portions
(13, 15) forming respectively the inner legs 6f the M,
the second and sixth portions (12, 16) joining the outer
legs to the inner legs and the fourth portion (14)

15 connecting the inner legs together,.whérein, when the
clip (1) is bearing on a rail, the longitudinal axis of
the fourth portion (14) lies in a plane which is
substantially parallel, but not identical, to a plane
'containing the longitudinal axes of the first and seventh

20 portions (11, 17). '

2. A clip as claimed in claim 1, wherein, when the
clip (1) ié free from stress, no part of the longitudinal
axes of the second and sixth portions (12, 16) is
inclined with fespect to the plane containing the

25 longitudinal axes of the first and seventh portions (11,
17) by an angle greater than 40°.

3. A clip as claimed in claim 2, wherein no rising
part of the longitudinal axes of the second and sixth
portions (12, 16) is inclined to said plane by an angle

30 greater than 35°.

4. A clip as claimed in claim 1, 2 or 3, wherein,

“when the clip (1) 1s free from stress, the ratio of the
maximum distance between the longitudinal axis of each
inner leg and the plane containing the longitudinal axes

35 of the first and seventh portions (11, 17) to the
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rail'badiﬂlﬂ ﬂﬂ "Hﬁlmﬂﬂn'the base of the rail and the rail foundation
3: The ra®® e m@lld in place by an anchoring device or shoul der
5 - . :

5, the shoul der aving 15 a pair of .passageways B Tonrr=cwexofuh his

shown in - Fig. 1) in which respective |inbs 11, [ TASSSHEET i sy ]
being shown in Fig. 1) of the clip are | oogg ed. The~_1;_?;EEF®QE$ion 1 of
the clip 1 carries an insulator 6 covering t he | owermd *r-—?;aJof

the toe porti @lakbtes® dHathé heodOfodMEngOthé WL g Of ) e eqidl Ledes¥s on
the rail flange 5 thFW£ugh the insulator 6, which thereby insulates the
3&?1 h *2

clip 1f i Located between the rail 2 and the

shoulder 5 is a "sigle pastdlipsas a¢baimed fin «laehi r4 callerein the@add ng

t he shoul der i&%{gnfgm?r il 2. The conmponents 25 in the assenbly will now
be described inm nore detall with reference to the remaining draw ngs.
As shown i5n Figs. A 2B adip@s tdkaimed in stiadm i4) wherediny.the isaid

substantiallyxghﬁFgaﬁg | pplan. It is made by bendi ng a rod of
a TS

resilient nateri , in‘this 30 <case, circular in cross-section
(for exanple a stedl. rod clip asFAaimef] dretany preseding cdaidm, proceedi ng

fromone end whereih Ghd NFor@eddiddle Hidelorhd sad Sifidsthtarid I st
portion seventh portions (11, 17) are substantially parallel to
10 one another. |
8. A clip as claimed in any preceding claim,
wherein the said third and fifth portions (13, 15) are
substantially curved such that their longitudinal axes
lie in respective planes which are at least approximately
15 perpendicular to the said plane containing the axes of
said first and seventh portions (11, 17) of the clip (1).
9. A clip as claimed in any preceding claim,
wherein the said third and fifth portions (13, 15) are
spaced apart from one another by the said fourth portion
20 (14) and the said secoﬂd and sixth portions (12, 16) are
bent such that respective parts thereof are closely
adjacent to one another. )
10. A clip as claimed in any preceding clainm,
wherein, when the clip (1) is viewed in plan, the said
25 fourth portibn (14) extends beyond respective free ends
of the first and seventh portions (11, 17).
11. A clip as claimed in any preceding claim,
wherein the surface (19a) of each outer leg, adjacent to
a free end ( A, B) of the rod, is, at least at the part
30 which is uppermost when the clip (1) is in use, inclined
downwardly with respect to the longitudinal axis of the
outer leg proceeding along that outer leg towards the
free end (A, B).
12. A clip as claimed in claim 11, wherein said
35 surface (19a) is inclined at an angle of 30°.
13. A clip as claimed in any preceding cléim,
wherein at least one of the inner or outer legs of the
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11, a éécHMl ||H|H|mi“mnt through 180[err], a curved third portion
13; a foutld bl ich is bent through 35 180[err], a curved fifth

portion 15, a sixth p5rtfon 16 which i's bent T =gnd a
strai ght seventh portion 17. The first and gpVEFR 8 HASMRBEEN land 17
of the clip [err] HEPLACEDonst fjtut e |

the outer legs of the M the third and fifth 'portlons I3 and 15—
constitute the ¢1Her(1pdts PrdNEddd with tPErSEABEh MY Tedds QAE) For 12

gcn)?t il-gnj ?4” "e% oeocg:.[velz\‘/aeting vbft%rségggdtfoéggir?gu tmeerarlzseg(SS3ba,nq53tcrse fourth
provided on a clip anchoring device (5) so as to locate
the said clip (1) at a desired position with respect to

5 the said clip anchoring device (5) when installed

thereih, wherein at least one abutment surface (18a, 18b)
forms one of the first and second locating means (18;
53b, 53c) and at least one cooperating projectibn (53b,
53c) forms the other of the first and second locating

10 means (18; 53b, 53c), both the abutment surface (18a,
18b) and one face of the cooperating projection (53b,
53c) being acutely inclined in one sense to the
longitudinal axis of the leg of the clip (1) having said
first locating means (18) thereon such that the said one

15 face of the said cooperating projection (53b, 53c) abuts
against the said abutment surface (18a, 18b) so as to
locate the clip (1), but such that driving of the clip
(1) in either of two directions parallel to the said axis
forces said projection out of contact with said abutment

20 surface (18a, 18b).

14. A clip as claimed in claim 13, wherein the or
each leg provided with said first locating means (18) is
one of the outer legs of the clip (1). '

15. A clip as claimed in claim 13, wherein

25 respective such first locating'means (18) are provided on
each of the said outer legs for cooperating with
corresponding second locating means '(53b, 53c) provided
on the said anchoring devidé (5), when the clip (1) is
installed therein. '

30 16. A clip as claimed in any one of claims 13 to -
15, wherein the or each abutment surface (18a, 18b) is
formed by one inclined face of a recess, another face of
the said recess being acutely inclined in the opposite

_ sense to said longitudinal axis.

35 17. A clip as claimed in claim 16, wherein said
receés is formed in a part of the or eaqh outer leg which
is uppermost when the clip (1) is in use. -
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' of t ether the inner legs. Wen vi evved in plan, as
|n Fi g. nmﬂl mmnulmt"tmortlon 14 of the clip Seteena ek eyvongd tﬁe free
ends A ahd B df the*fitst and seventh portiong MSM:S}:PASB =%
second and sixth portions 12 and 16 of the clip 1) 1 rﬂzﬂmmébo
containing the first and seventh . portiggns 11 and Ir-oF=t

that no rising part of the | ongitudinal axes of those portlons 12 and
16 is i nclined @, tmtcpi Ngs Bl e dre cllegiad a7t ke raliauisaid

33[err], althou i ments, of . t invention this 15 angl e may
be up 40[err] P ag‘% 15 ek tf%?aﬁ{bdﬁétt{bstb A8%ns 13 and 15 of the clip
1I %e (r:]urved Agh t}had:l:t;heas d]caiga&djdlmzdlai)mslﬁ,l d7 or 18, respective
pl anes iCc e I ntai nin
Phe 11 rst and UERASER i  figlioifd BERAE BE saga mddhel -8 8Tnean 2, 11 10
third and §i f ttogathenrhy a furthemdfams |(r1&€h)e Qﬂ Iﬁhﬁ rsétiédr§§§§§| Whdchhas a
first subgd %ﬁﬁﬁéﬂtf&iﬁ%%r ald1 1€&tti’e531 tﬁxd&?x‘é@ngxis of the

substantially strai part

X t he udi nal s of which
parts are i nclQU%aF t QJrféf i (1o ﬂ‘c%a'd}aé’ (ﬁajéb&HF1§GF fpces
However, the fdretispased espa PEFdns one another by a predetermined

distance, thereby defining two desired positions at which .

10 said clip (1) may be located with respect to the
anchoring device (5) when installed therein.

20. A railway rail fastening clip as hereinbefore
described with reference to Figs. 2A to 2E, or Figures 3A
to 3E, of the accompanying drawings.

15 21. An anchoring device, for retaining a railway
rail fastening clip (1) as claimed-in'any preceding
claim, which device (5) has a base member (51) and a pair
of clip-retaining members (52) connected to said base
member (51) and extending substantially upwardly with

20 respect thereto when the device (5) is in use, said
clip-retaining niembers (52) being spaced apart so as to
define an opening (54) therebetween for receiving the
interconnected inner legs of such an M-shaped clip (1)
and being formed with respective guiding passageways (53)

- 25 therethrough for receiving respectively the outer legs of
the M-shaped clip—(1), the device (5) being such that, as
a clip (1) is driven into it, the outer legs thereof are
forced downwardly with respect to the inner legs, thereby
placing the clip (1) under stress.

30 22. An anchoring device as claimed in claim 21
wherein the said guiding passageways (53) are formed on
respective outer faces of the said clip-retaining members
(52).

23. An anchoring device as claimed in claim 21 or

35 22, wherein each of the said guiding passageways (53) is
in the form of a channel formed in a side wall of the
associated clip-retaining member (52) .
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%?TZWB?\%U'MI mnmljmlmnm;'?l {ﬂea?ﬂi ];Idf ;Edp?irﬂﬁns n gg?t | o.ns ig ;ggl c115

are curved’ note 'smfot fil y* overal | . Wien a t he
rail,. as shown in Fig. 30 1, a plane containing t e TiM§ BEQ%1 of
the fourth portion 14 i's substantlall? paral l elf to t EPmﬁemm

containing the first and seventh portions } and 17. clip -

shown in Fi gs. 2A t C, pxnh rféﬂaﬂdgf devicet k% ER41HeE ihssﬁgcsngebgeen the
| ongi t udi nal s of the third™and fifth portions 13 and 15 and the

pl ane cor’?t W%&]t'hng |qrst23and'h%ﬁ§rﬂﬁ pfoftbe1saidd 17 to
the di aneter ofclilis-rerdindng Menbers|(52) hak,23t réspective locations

REPLACEVENT SH%%ereon spaced from the said base member (51), an
5 inwardly-projecting portion (55) which extends at least
partially over the said opening (54) such that, when said
clip (1) is retained by said device (5), said
inwardly-projecting portions (55) are located directly
above at least part of each of the inner legs of the clip
10 (1) such that those portions serve to limit upward
" movement of the said inner legs.

25. An anchoring device as claimed in any one of
claims 21 to 24, wherein the roof of each passageway (53)
has a portion (53a) which slopes downwardly, proceeding

15 along said passageway (53) in a direction away from the
opening (56) thereof into which an outer leg of a clip
(1) is inserted when the device (5) is in use, for
abutting the outer leg of the clip (1) when the clip (1)
is being driven into the device (5) so as to drive that

20 leg dowﬂwardly with respect to said inner legs.

26. An anchoring device as claimed in any one of
claims 21 to 25, wherein said base member (51) is such
that when each outer leg of the clip (1) is inserted into
the opening (56) of a corresponding passageway (53) of

25 the device (5) such that an upper part thereof abuts the
roof of the passageway (53) and s lower part thereof
abuts the floor of the passageway (53) at said opening
thereinto, the fourth portion (14) of the clip (1) is
supported by said base member (51).

30 27. An snchoring device as claimed in any one of
claims 21 to 26 wherein opposing side faces of said
clip—retaining members (52) are not connected together by
said base member (51) along their entire lengths.

28. An anchoring device as claimed in claim 27,

35 wherein said bése member (51) connects only an end
portion of one sf the said clip-retaining members (52) to
an adjacent end portion of the other of the said
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[err]’ preferred maxi mumvalue for this ratio is 2. Oluﬂ m!"l“ um:'tllud
be as high as 4.0. The outer |egs of the clip,
seventh portions 11 and 17 thereof, are each proyided 5 with defents 18 on

t heir upper surface adjacent to the respectl T er et A=and-B of the
clip. The end B of - one of the outer [ RS BEEN f hi s
enbodi ment is identical to the other outer ?e i ~u____f_ﬁEEPn morie det ai
in Figs. 2D angip- é@%ainin |ﬂéﬂﬂy @dilnent the deten F8=are each

shaped so as to have tmo faces 18a 18b which are |ncI|ned i n

opposi te respective 1 ed ARchgning Sexicec8s glpfmed in 8RYi OB% RF axes
of the first ardseaneBi 40r28 Ofﬁ)rlllse wia;hdalélapd(ar)oabeblaaﬁ@dl&e;

[ orm ngathe 11 9By olod 5 laiGRl 3 ol Sich§ialiel BAEPRE, st | "
5 means (53b, 53c) for cooperating with first locating
means (18) on said clip (1). ,

30. An anchoring device as claimed in claim 29, in
combination with a clip (1) as claimed in claim 17,
wherein the roof of one or each of the passageways (53)

10 is provided with a downwardly-directed projection (53c)
for engaging with the recess (18) provided on. the
corresponding outer leg of the clip (1).

31. An anchoring device and clip combination as

claimed in claim 30, wherein said projection (53c) is
15 located such that the clip (1) is held in position in
which the clip (1) bears on an adjacent rail (2).

32. An anchoring device and clip combination as
claimed in claim 31, wherein the roof of one or each of
the passageways (53) is provided with another

20 downwardly-directed projection (53b) for engaging with
said recess (18).

33. An anchoring device and clip combination as
claimed in claim 32, wherein the projection (53b) of
claim 32 is located such that the clip (1) is held in a

25 position in which the clip (1) does not bear on an
adjacent rail (2). . -

34. An anchoring device and clip combination as
claimed in claim 33, wherein the projections (53b, 53c)
are located at either end of one or each of the

30 passageways (53).

35. An anchoring device as described hereinbefore
with reference to Figs. 3A to 3C, or Figs. 4A to 4C, or
Figs. 5A to 5C, of the accompanying drawings.

36. A method of installing a clip (1) as claimed in

35 any one of claims 1 to 20 ihto an anchoring device (5) as
claimed in any one of claims 21 to 35, in which the free
ends (A, B) of the rod forming the clip (1) are inserted

This Sheet Has Been Reﬂlaced
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| ongi t udi n ll"ﬁtmmll ﬂljl llLrst and seventh portions Jf In this
enbodlnentHI ll | ces 18a, 18b are inc Iﬁmwfﬂﬁf;\k My
e

30[err] with respect td the 20 | ongi t udi nal axes of REMt,

portions 11 and 17. The floor 18C of the’'detent serves=te

apart the inclined faces 18a, 18b of the deggnt 18, but . in an - _
alternative enbodinent this floor 18c may be omtted so that there is
no space bet weemnttberlegpeéweé 8§en£ﬂ 8(96 )tbf ’tﬂé' bQEQa%éQE?sl?Qa)lgﬁ of
the detent 18. ﬁ preferab on t er nost

sur f ace of thRedpvice éﬁa §B?g t an?PlﬁﬂgeilpﬁﬁH 9f BPCPhQUEPFpleg

as shown, ratheabukantha sobfit efathéapassaigevnay, (59)t§ﬁa the fﬁhﬁﬂhfhe cI}p
1is installed | nehoti i Q _force o uter |egs of
the clip causedb§§%?ﬁ§ EEQB Qggg§%n§§%30¢ffh§5a YRBPF Rg o ¥| 83 #PBh t he
detents 18 5 memben éﬁbétaﬁttbelgevheeséﬁﬁ,damdcthenchxpthk)sisedsiven

acting on the sgﬁeﬁdtﬁgg éh%tguggftgggg ggéﬁggﬁlg Qf e& ﬁei\ﬁ?tﬁ %goégomﬁng

to deflection of the outer Tegs ree en 0 lip 1

i s tapered on i fBe Dassagewaysah53) card dowmeerdly twithppespect tovthe

t aper ed sthhefeledd, thdbebPi placing Ntite CBDOF (BN uRdeANsEREES, Of
the clip (1) being driven until it reaches a desired

10 location.with respect to the device (5).

37. A method of employing a clip (1) as claimed in
any one of claims 13 to 20 in combination with an
anchoring device (5) as claimed in any one of claims 32
to 35, wherein the outer legs of the clip (1) are

15 . inserted into the passageways (53) of the device (5) such
that the locating means on the clip (1) and device (5)
cooperate to hold the clip (1) in a first position before
the clip (1) is driven, and the clip (1) is driven into a
second position in which the clip (1) is held by said

20 locating means (18; 53b, 53c) so as to beér on a railway
rail (2) adjacent to the device (5).

38. A method as claimed in claim 37, wherein the
clip (1) is driven out of said second position back to
said first position so that an insulator (7) for

25 electrically insulating the device (5) from an adjacent
railway rail (2), which insulator (7) is located between
the device (5) and the rail (2), may be replaced without
the need to move the device (5) or the rail (2).

39. A method as claimed in claim 37, wherein the

30 clip (1) is driven, either from said first position or
said second position,  into a third position between the:
first and second positions in which the clip (1) does not
bear on a railway rail (2) adjacent to the device (5) but
retains on the device (5) an insulator, for eléctrically

35 insulating the device (5) from the rail (2), located
between the device (5) and the rail (2).

40. A method as described hereinbefore with



FEE;??EZTIIIIIRMIIIH WEB: e o1 27715 R b sent “ermbodi ment the det ent 16

i's for'med j bist" béhifd t he tapered part 19a of ce. As
will .be clear fromthe description of Figs. 5 10) 'ﬂﬂSE&EEﬁahﬁj BikN |t he
taper "19a on the upper surface of the Qyter | #g 1S BEnwnﬂgﬁ to se
I nsertion of the

reference to Figs. 14A to 14C of the accompanying

drawings.

41. An assembly comprising a railway rail (2), an
anchoring device (5) as claimed in any one of claims 21
5 to 35 positioned adjacent to a flange of the rail (2){
and a clip (1) as claimed in any one of claims 1 to 20
installed in the device (5), wherein the fourth portion
. (14) of the clip (1) bears on the rail flange.
42. An assembly as claimed in claim 41, further
10 comprising a shoulder insulator (7), formed of

| elecfrically—insulating material for electrically
isolating the anchoring device (5) from said rail (2),
located between the device (5) and rail (2), the
insulator (7) having first and second plate-like parts

15 (71, 72) which adjoin one another at an angle, greater
than 09, which is such that the first plate-like part
(72) of the insulator (7) rests on a ledge portion (5la)
of the anchoring device (5) and the second part-like part
(71) of the insulator (7) is in contact with a face of

20 the anchoring device (5) which adjoins said-ledge portion
(51a) and is adjacént to the foot of the rail (2), the
insulator (7) also having insulator locating means (73)
for locating the insulator (7) relative to the said
anchoring device (5). _

25 43. An assembly as claimed in claim_42, wherein the
anchoring device (5) has an upstanding ridge portion (57)
which projects into a corresponding slot (75) in part bf
the insulator (7) constituting at least part of said
insulator locating means (73).

30 44. An assembly as claimed in claim 42 or 43,
wherein at least part of said insulator locating means
(73) is constituted by a portion (76) of the insulator
(7) which is located beneath part of said clip (1).
45. An éssembly as claimed in claim 44, wherein the
35 free end (A, B) of an outer leg of the clip (1) lies
above said portion (76) of the insulator (7).
46. An aésembly as claimed in any one of claims 41
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clip 1 device 5. The taper 19b of . | ower surface
of the m“mﬂum !ll ded to facilitate us qu§ Tiondi ng
t he i nsul+at ar ace 10 between the anchori ngfdevi q:ﬁE A BN a|I 2.
In such an enbodi ment of the clip made froma rod
t he |nmardly facing surfaces of the outergs | egs are 75nn1apart the

di stance between the outernost part of the fourth portion 14 and a line

joining the 1go QBteEﬁQ%heﬁabbﬁins&hg aeeaa@ dnduliaxblr P6NG i dozméd @Fd
16 is 120mm t ght between

t he upper nost © SggikeinPﬁagbBPtFgﬁerqal f? FggﬁgréFagigbove t he
| ower nost poiusoaht&hg Baddt cadg (1) fyrewerthe padﬂléﬁé,lwhanb ¢lipf the

clip. T's 34mm 19a28y (Q4CLADSRrBILA b3 of BE1EOYAHNSBORL! €8 1rfbuhle C! ip

10mm aboveé 't r mos ort| st and sevent
portlons 51 athelregipe shezeapsw. é§htb6ﬁr§foph§hﬁoﬁﬁﬁﬁ (2). portion 14

ext ends 40”“‘beyond7theAﬁrﬁgséﬁgigAaQnélﬁiﬁEd in clBQmOKBerwhéﬁéinthe
second parts 13b, 158 of the tlons %iaand 15 -are

each 42mm | on§2 ighelip inpydpterof duFPQpﬁﬁéeﬁfatﬁH §§@Bﬁ& ¥ sixth
portions is platéQliwdi membea(60f) toemeduinhoper madn sarfacetheheppof

with a channel (61) shaped for receiving said clip (1).

10 48. An assembly as claimed in claim 46 or 47,
wherein said clip insulator (6) comprises resilient
projections (62) overhanging part of said channel (61)
which deform under pressure to allow the insulator (6) to
be clipped onto or off the clip (1).

15 49. An assembly as claimed in claim 46, wherein .
said clip insulator (6) comprises an encapsulating pocket
(600) of insulating material within which that part of
said clip (1) which bears on the rail (2) is retained.

50. An assembly as hereinbefore described with

20 reference to Fig. 1 and/or Figs. 6D to 6F and/or Figs.

10A to 10C of the accompanying drawings.
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surface of the outer legs are tapered to a di stancg 8mm from t he

free end of the leg, the |ower surface of 30 thela’ ’1“7““r"fﬁp~-«pered
to a distance of 10mm from ‘the end of the | eg; JF] H {5
1. 5mm deep, bei ng 9mm across at its w dest pé perftff&Rl ar tfp the

| ongi tudi nal axis of the outer |eg, having g floor 18c . g as
neasured in the direction parallel to the g | ongi tudi nal axis of the

outer leg, and being 15.5nm | ong °X§§?£é1T'n form ng the detent 18
and the upper face taper 19a, materla referably taken away from
t he. end . [err] RAILWAY RAIL-FASTENING CLIP AND ASSEMBLY

AND METHODS OF EMPLOYING THE SAME
A railway raill fastening clip (1) suitable for
5 holding down a railway rail (2) is formed from a rod of
resilient material bent so as to be approximately
M-shaped in plan, the clip (1) being such that, when it
is bearing on the flange of a rail (2), .the longitudinal
_ axis of a part (14) thereof, which interconnects inner
10 legs (13, 15) of the M, lies in a reference plane which
is substantially parallel, but not identical, to a plane
containing the longitudinal axes of outer legs (11, 17)
" of the M. Such clips (1) are used with an anchoring
device (5), which, as the clip (1) is installed therein,
15 deflects the outer legs (11, 17) downwardly with respect
to the inner legs (13, 15), so as to place the clip under
stress. ' |

FIGURE 1

This Sheet Has Been RTi
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16 i of the free leg such that it has a dianeter of 14.5nm as.
nmeasured across the leg at the point where the upper face taper 19a
neets the detent 18; the angle a shown in Fig. 2C i s about 12[err], but
could in other enbodinments be 19[err] 5 for exanple or up to 25[err].

A nodified formof the clip shown in Figs. 2A to 2E I's shown in Figs.
3Ato 3E. The clip of Figs. 3Ato 3E 4‘é§iffers fromthat of Figs. 2A to
2E in that the third and fifth porfions 13 and 15 t hereof have
respective first 10 parts 13a and 15a which are slightly curved, the

- second parts 13b and 15b remaining straight, such that the over al
hei ght of the clip is reduced in conparison to that of Figs. 2A to 2E
In addition, the free ends of the outer legs 11, 17 of the clip 1 are
rounded at their 15 tops 19a' and are chanfered at lateral parts 19c

t her eof SO as to ease imppertio theeti4g int ychoring
devi ce. The %gip shown in : 2E, 4¢3Q3£t,shomn in
/

N

FIG.2A. _/%i 3~ ,/\3@_2}
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o
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| _ /5—*—"’/ sa
FIG:Z2B. S8 L
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Figs.” 3Ato 3E, may be used, as shown in Fig. 1, with an 20 anchoring
devi-ce as shown in Figs. 4A to 4C, although this anchoring device may
- be nodified in sonme respects, for exanple as shown in Figs. 5A to 5C
The anchoring devices 5 of Figs. 4Ato 4C and 5A to 5C conpri se a base
menber 51, which extends substantially 25 horizontally when the device is
in use, and a pair of cIip-retakagg menbers 52 which are connected at
one end - t hereof to either end of” the base nenber 51 so as to

extend substantially perpendicularly thereto both vertically and

hori zontally. A channel forned in the 30 outwardly-facing wall of each
clip-retaining nenber 52 provi des a passageway 53 for receiving the
outer |egs of the clip of Figs.. 2A to 2E. The clip-retaining nenbers
52 are spaced apar ¥4 menber 51 so as to define an openi ng

54 t her ebet weer ToarE Ader | ~3 f the clip. Overhanging
the opening 54 fromthe eacHﬁ%7(3r22(zining menber 52 are
i nwar dl y- ext engig whi ch projections 55 serve to

limt
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[err] upward novenent of the inner legs of the clip which may occur
due to rail tilt when the clip is in use. Each passageway 53 has an
opening 56 at the end of the clip . retaining nmenber 52 which is furthest
fromthe base 5 nenber 51, but is closed by a wall 57 at the other end of
the clip-retaining nenber 52 so as to provi de neans by whi ch the
insulator 7 may be |ocated on the ancBptang device 5, as wll be
explained later in nore detail. For this purpose also, the roof of the
passageway adjacent to

- t8c
o X [ 26 FIG.3D

L9¢ |
/96 —

FIG.3E.

/Ba Bo /86
/@?CZ \ /

/
/
ol XD

- /9c /77




10 the wall 57 is renoved. ' . When the anchoring device 5 is in use,

the floor of t he passageway 53 is substantially horizontal. The
passageway 53 has only one side face, constituted by a © wall 52a of the
clip-retaining nenber 52 formed so as to 15 |lie between the outer and
inner legs of the clip 1 when in use, the other side of the passageway
bei ng open. The roof of the passa 53 is fornmed so as to have a

sl oping part 53a which is inclined witfh T@spect to the hori zontal when
the device is in use such that the 20 passageway is taller at the part of
that sloping part 53a which. is closer to the opening 56 than it is at
t he ot her end of the part 53a, the roof of the passageway 53 bei ng
fornmed at either end of the sloping part 53a in such a way as to

provi de projections 53b and _53c for cooperating 25 with the detent 18
formed in the-oftef | &Bot BRp~PD 153 for locating the clip 1 at a
parti cul ar | ocat Nor—wit - t'hes@ghchoring device 5.

The first projecti the - openi ng 56 of the
BAFirst face 53b', which is

passageway 53 ¢i68ﬁ i
fairly shall OV\A\,\r Sy -ned:-.- 1\
= Y 522 FIGA4A.
AP I
L | 55 S52a

-

RO J 534

5
53, ( 55 555
6‘5 5_2 fé‘é’c’ :é, > 347
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to the horizontal in a direction such that the hei ght of
passageway decreases proceedi ng towards the wall

53b then has a second face 53b",

which is

respect to the horizontal,

but 35

in the opposite sense,

t he

57. The projection

nore steeply inclined with
than the first

face 53b' such that t he height of the passageway increases. The
second projection 53c which is f& cl osest to the wall 57 has
[err]
37 - 53
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a first face 53c' forming the sloping part 53a and a second face 53c"
which is inclined in the opposite sense wWth respect to the horizontal
by an angle which is greater than the angle of inclination of the
sloping 5 part 53a, but is smaller than the angle of inclination of

the second face 53b" of the first projection 53b. Ext endi ng from each
wal | 52a of the clip-retaining negﬁgg§ 52 in a region above the
passageways 53 is a part - 58 such bet ween t he passageway 53 and the
part 58 10 there is defined a recess 59 into which a tool, for

installing a clip into or renoving a clip fromthe device, or for
lifting a sl eeper to which a pair of anchoring devices 5 have been
secured, may be inserted. The roof of the recess 59 may be sl oped al ong

n&rzggzezzi each clip-retaining nmenber 52 nmay
evfs'shown so as to reduce the
make t he anchoring device 5.
pr ably 20 extended beyond the
53d agai nst which the | ower surface

The fl oor of the/pgs,‘
opening 56 so as|tp

ef
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t he cfip may rest when the clip is about to be installed in the device

5.~ The base nenber 51, which provides a support for the fourth portion
14 of the clip 1 when it 25 is not bearing on the rail, is in'this

enbodi ment i ntended (when in use) to receive a side post insulator

7, a step 5l1la being provided in the face of the base menber 51 which
is closest to the rail 2 when the devZZ&ﬁ' 5is in use for receiving a
hori zontal | y-extending part 30 of the insulator 7. 1t should be noted,
however, that this. step 51a would not be required if the anchoring

device 5 were to be used with a conventional ingul for
electrically isolating the device fromthe rail} ~Further savings
in the material needed to make the 35 device /5 may be achi eved by
omtting the overhanging proj ections 55, f[thereby enabling the overal
hei ght of the anchoring device 5 to be rpeduced, as shown in Figs.
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L EPCACEMENT SHEE [err] 19 5A to 5C. The

part.s 58 have al so been omtted fromthe device of Figs. 5A to 5C,

al t hough the upper part of this device 5 could be nodified so as to
provi de-a recess for receiving installation or lifting tools. 5

I n one enbodi nent of the anchoring device shown in Figs. 4A to 4C, for
use with a clip as described with dzéﬂﬁrence to Figs. 2A to 2E, the
overall height of the anchoring device is 60mmand its overall width is
101mm The clip-retaining nenbers 52 define an opening between 10 them
which is 57mm wi de, the walls 52a being 9Mmwi de. =~  The | owernost surface
of each overhanging part 55 is 46mm above that part of the anchoring
device which will be- | evel with surface of the rail foundation 3 when

t he




device is in use, the separation between the overhanging 15 parts 55 being
32mm - The part 53d extends beyond the openi ng 56 of the passageway 53
a distance 11mm the | engt h of the passageway fromthe inner wall 57
to the opening 56 being 77mm The wall 57 is 8mmthick as

measured in a direction parallel to the length of the 20 passageway 53 and
is 21mm high. The thickness of the or of the passageway is 3mm and
t he hei ght of the passageway at the opening is 22mm The hei ght of the
passageway then decreases at an angle of about 13[err] to a ~ hei ght" of
20mm before increasing again at an angle of 25 about 45[err] to a height

of 24mm  The sl oping part 53a of t he passageway roof is inclined at
an angl e of about 18[err] and at is |lowernost point is 18.5mm above
the floor of t he passageway 53. The second face 53c" of the second
projection 53c is inclined at an angle of 30[err] to a height 30 of 24mm
the | owernost point of the second projection 53c being 26mm fromt he
outer face of the wall 57. The | ower nost point of the first
projection 53b is 68mm from < wal | 57. The recess
59 above the passageway 5 #ch is inclined at




35 an angl e of about 15[err] starting at a hei ght of 44mm above t he

| ower-nost point of the anchoring device and I ncreasing to 51mm the
fl oor of the recess being 32nm .
REPLACEMENT SHEET 20 - [err]
above the | owernost point of the anchoring device. The step 51a forned
In the base nenber 51 is forned at a AZAV ei ght of 15nm above the | ower nost
poi nt of the anchoring device and is of depth 8tmtm 5 The

anchoring devices 5 of Figs. 4A to 4C and Fi gs.
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7z FIG.7B.
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5A te 5C may, as shown in Figs. 6A to 6F, be secured to a concrete rai
f oundati on by neans of a stem 50 provided Sso as to project fromthe
base nenber 51 thereof. The stem 50, formng an integral part of the
anchoring device 10 5, is.enbedded in the concrete sleeper 3 during

manuf acture of the sleeper 3 and is provided wth vanes 50a to
counteract any tendency of the anchd&&ﬁﬁ device 5 to rotate in the

sl eeper 3. The insulator 7 shown in Fig. 1 will now be 15
described in nore detail with reference to Figs. 7A to 7C. The
insulator has a first plate 71 which, when the insulator is in use, is
| ocat ed between the anchoring device 5 and the rail 2. Projecting
perpendi cul arly from central portion of the top edge of the first
plate 71 20 is as 29 e 72 which is shaped such that when in

use it can be kpgated in the §keﬁ§31a of the ancZ:ligasgég device 5 so as

to provide an unbr¢Ken ace 51. The first
VF/?Qﬁgrtlon that it it either end,

plate 71 is | oy fit
there being 25 p f the fOL 1 upstandlng

i nsul ator | ocatingj




perpendicularly to the first plate 71. These insul ator | ocati ng
menbers 73 are spaced fromthe second plate 72 So as to provide
respective recesses 74 for receiving the 30 walls 52a of the
clip-retaining nenbers 52 of the anchoring device 5. The | ocating
menbers 73 are each - formed in a lower face thereof with a slot 75,
ext endi ng parallel to the first gk 71, for receiving the wall 57
of the anchoring device 5 when the insulator is in use, 35 t her eby
preventing the insulator 7 fromnoving in a hori zontal direction
during use but allow ng the i nsulator to be renoved fromthe
anchoring device 5, for - :
REPLACEMENT SEET
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[err]‘ exanpl e for replacenent due to wear, by being lifted in a
verti-cal direction. Extending fromthe bottomof a face of each

i nsul ator | ocating nmenber 73 renote fromthe first plate 71 is a

| ocating foot 76 having an inclined 5 upper surface. Wen the insulator 7
is | ocated on an anchoring device 5 and a clip 1 its fully installed in
that device 5, the | ower tapered surf :¢9b at the free end of each
outer leg of the clip rests on the upp surface of the locating foot
76 so as to prevent lifting 10 of the |nsulator 7 to an undesirabl e extent
during use. - Connecting one side of the upper surface of the |ocating
foot 76 to the insulator locating nenber 73 is a wall 77. Anot her
formof shoulder insulator 7 is shown in Figs 8A and 8B. 15 An
enbodi nent of the insulator 7 intended for , ae—&dtMAor i ng devi ce

5 as described with refere?ﬁ%qgaéisgagigs. BATTSNRC has: a
first plate 71 which is . : 6N

| part and
26mm hi gh

FIG.13B s22 &1
FIGI3C oo
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. ' ~

FIG 13D 2.

604 6o/




at thé remainder, being 8nmthick; a second part 72 which 20 is 55mm | ong,
15. 5mMmm wi de and 6nm t hi ck; an insul ator ~locating nmenber 73 which is
21.5mm | ong, 26mm hi gh and 19. 5mm wi de; a recess 74 which is 10.5mm
wi de; a slot 75 whi ch is 20mm hi gh, 8.5mm wi de and 13nm-l ong, there
bei ng a thickness of material of about 8nmformng two of the 25
three vertical walls of the slot; and/g/gcati ng foot 76 which is
3.5mmthick at its thinnest point, havifhg an upper surface inclined at
an angle of 160 to the horizontal, the locating foot being 15:5mm

| ong, 8.5nmm wi de and having a | ower surface which is 2nm above the 30
| ower nost point of the first plate 71. The toe insulator 6 of
Fig. 1 will now be descri bed in nore detail with reference to Figs. 9A
to 9C. Simlar toe insulators are shown in Figs. 10A to 10C and Fi gs.
11A and | 1B. Each of the toe insulators 6 shown in Figs. 35 9A'to 9C
10A to 10C, and, a 1B, conprises a body 60 made of a bl ock of

i nsul ati ng mat qﬁ?@hﬂ&% i ace, whi cg_i S uppernost when the
toe insulator 6 is 4 5'3b” y
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REPLACEMWT- SHEET [err] . being carried by aclip 1 in use, whichi.is
fofmed with a channel 61 shaped so as to receive the fourth portion 14
of the clip 1 and adjoining parts of the third and fifth portions 13
and 15 of the clip. The underside of the 5 body 60 is rounded and shaped
SO0 as to ease novenent of a clip carrying the toe insulator 6 onto and
off arail, and al so to reduce, Zgrpossible, t he anount of

materi al needed to nmake the insulator 6, the thickness of




the material being greatest at those parts which underl ie 10 the channel

61. . Overhangi ng the channel 61 at 'the pasts ve t thir
and-fifth portions 13 and 15 of the ¢ HEPﬂA(YﬁﬂENTlHEE? re rg Vﬂl’%
proj.ections 62 which def orm when thejclip is @ﬁp agfi nst "t hem s
to . allowthe clip to enter the channsIDatbLt[ &R[Gioas to 15 retain.
the*t oe insulator 6 on the clip 1 in nor & dn the toe
insulator 6 of Figs. 9Ato 9C, the terlal 63 bounded by the inner
wal | of the channel 61 is reduced in height as conpared to the
material form ng RATEWAN t R I D<FABIEEN ING (CL I ANIN ABSBEMBLKCHh that it

forms a 20 conparatively lTow protrusion which is inclined such that
its height above the | owcANDMETHODE QF EMRLOVENGCHBISAME decreases to
zero at the part between the third and fifth portions 13 and 15 of the

clip 1. For added sfabi gatsgngf in entgghe geggéfgsggagogaﬁ&)%]t he clip the

body 60 is fornmed so toe i nsul at or
of Figs. 19A trioEagtendng Fibﬂ1and asﬁﬁﬂﬁiybﬁnﬂl§§th9¢§tQﬁEREHiQﬂﬁﬂg ily in
that the part ida,same. defined by the channel 61 between the parts which

accept the thifed 899 1thht N POELT LS WA 1480 L IF i 1 Pas
commonly referred to respectively as a "P-R" clip
(disclosed in GB-861,473) and an "e"-clip (disclosed in
10 GB-1,510,224), have both been successful for many years,
providing low-cost rail fastenings that have been widely
used in many countries around the world. These clips may
be installed into shoulders alongside the rail either
manually, using a sledgehammer to drive the clip into the
15 shoulder, or automatically by a clip driving machine.
Whilst automatic clip installation is obviously more
desirable, being quicker and less labour-intensive, it
can be a fairly complex process, requiring accurate
positioning of the clip relative to the shoulder in oxrder
20 to achieve an adequate rail fastening. _
Another previously-proposed rail clip is disclosed
in DE-U-8804426.2. This rail clip is approximately
M—shapea in plan, having straight, mutually-parallel,
ocuter and inner legs joined together by bent portions.
25 When in use all parts of the clip lie .in substantially
. the same plane, but otherwise the inner legs are inclined
downwardly with respect to the outer legs.. Such a clip
is used in an anchoring device having channels running
perpendicularly to the rail for receiving the outer legs
30 of the clip, the opening between the channels receiving
- the interconnected inmer legs of the clip. However, the
~assembly of DE-U-8804426.2 does not provide a
satisfactory rail fastening and has not been widely used.
According to a first aspect of the present invention
35 there is provided a railway rail fastening clip suitable
for holding down a railway rail, which clip is formed
from a rod of resilient material bent so as to be




30 an upper surface at the sanme |evel as the uppernost point of the
material formng the outer boundary of the channel 61, and, .instead
of thhe tab 64, extends out beyond the en gy soas to
add stability to the insul ator 6. To savel| mEFRSACEMENIR UhHdel si de of
the part 35 63a is formed with a recess 65. |{In add$'t
under si de of the body 60, the corners of the up eDatern)-
rounded of f, approximtely follow ng the
REPLACEMENT SHEET 2 23 15 AUG
199 :

approximately M-shaped in plan, the clip having,

proceeding from one end of the rod to the other, a

substantially straight first portion, a bent second

portion, a third portion, a bent fourth portion, a f£ifth

5 portion, a bent sixth portion, and a substantially

straight seventh portion, the first and seventh portions

forming respectively the outer legs of the M, the third

and fifth portions forming respectively the inner legs of

the M, the second and sixth portions joining the outer

10 legs to the inner legs and the fourth portion connecting

the inner legs together, the clip being such that, when

in an unstressed configuration, the longitudinal axis of

the fourth portion lies in a plane which is inclined with

respect to a plane containing the longitudinal axes of

15 the first and seventh portions; characterised in that the

are al so

clip has a stressed operative configuration in which the

longitudinal axis of the fourth portion lies in a plane

which is substantially parallel to, but spaced from, the

said plane containing the longitudinal axes of the first
20 and seventh portions. _

Preferably, when a clip embodying the first aspect
of the present invention is free from stress, no part of
the longitudinal axes of the second and sixth portions of
the clip is inclined with respect to the plane containing

25 the longitudinal axes of the first and seventh portions
by an angle greater than 40° or, even more desirably, by
an angle greater than 35°,

Alternatively, or additionally, when a clip
embodying the first aspect of the present invention is

30 free from stress, the ratio of the maximum distance
between the longitudinal axis of each inner leg and the
plane containing the longitudinal axes of the first and
seventh portions to the diameter of the rod forming the
clip is equal to or less than 4, and is preferably less

than or equal to 2.0, and is most desirably less than or
equal to 1.25,.

35

Preferably, in a clip embodying the first aspect of



curvature of the channel 61 in that region. The toe insulator 6 of

Figs. 11A and | 1B differs fromthat of Figs. 9A to 9C in that—Hhrt
63b,” bounded by the parts of the channel 61 whi byt BREERi §d 5
and fifth portions of the clip 13 and 15, has an up iﬂéfm whiich is
at the sanme level as the materi al boundi ng the lp 1\&3 ....... ol¥ . he-
channel 61 and extends beyond the main part of 00y 68552 o]
form an el ongate tab 64a, the upper surface of T ng 10
slightly rounded and the |ower surface of3the tab being nor e rounded,
and the thickness of the tab 64a decr.easing. both_|aterally and

ongi t udi nal | RS PS8R0 PREBEL Ry IO SHARELATR® Lof (o8] THE body
60. fA natdianide defrenthopor hikon s Aneatspbsthondal iy paeal A tE to
10C i s shown idhdigSthbeA to 12C. One difference bet ween the two
insulators is that the insulator of_ Figs. . 12A tq@,12C has a | ess
rounded undersi de, D&FIFERYr edific?nGliP ™Ry ing, e %F‘rﬁﬁt%ﬂi’%ﬂ’t qui r ed

for the insul dther prdesent ingddtionn,;thdesaidhinbdlrds andxféfitk paourtiwxts ar ound
each side 20 Hfe NfHRANki83dy ch¥EECIIE &ndth&He12€180g86udita Pl the
axes lie in respective planes which are at least
approximately perpendicular to the said plane containing
the axes of said first and seventh portions of the clip.

10 Preferably, in a clip embodying the first aspect of
the present invention, the said third and fifth portions
are spaced apart from one another by the said fourth
portion and the said second and sixth portions are bent
such that respective parts thereof are closely adjacent

15 to one another.

Desirably, when a clip embodying the first aspect of
the present invention is viewed in plan, the said fourth
portion extends beyond réspective free ends of the first
and seventh portions.

20 Preferably, in a clip embodying the first aspect of
the present invention, the surface of each outer leg,
adjacent to a free end of the rod, is, at least at the
part which is uppermost when the clip is in use, inclined
downwardly with respect to the longitudinal axis of the

25 outer leg proceeding along that outer leg towards the '
free end, desirably at an angle of 30°.

Desirably, in a clip embodying the first aspect of
the present invention, at least one of the inner or outer
legs of the clip is provided with first locating means

30 for cooperating with second locating means provided on a
clip anchoring device -so as to locate the said clip at a
desired position with respect to the said clip anchoring
device when installed therein, wherein at least one
abutment surface forms one of the first and second

35 locating means and at least one cooperating projection

forms the other of the first and second locating means,
both the abutment surface and one face of the cooperating



projections 62 are chanfered so as to permt easier fitting of the

clip. An alternative formof toe insulator whi ch coul d be
used*with the clip of Figs. 2Ato 2E or 3A to 3E w oW 25— pe—aeser bed
with reference to. Figs. 13A to 13E. The toe TEﬁQﬁW%ﬁbSHESra body
601 formed of insulating mat eri al shaped so as Hﬁ % Wceds 602
for - receiving the fourth portion 14 of the cli uch- that t he
fourth portion 14 is conpleted encapsul ated. The 30 |nsu|ator:ﬁﬁﬁ=“t hel d
on the fourth portion 14 of the cliﬁ 1 by neans of a el ongate

proj ection 603_whi.ch £ fr mh elling of the .recess 602 and
engages Rf?ﬁg ﬁéo%lP%qutcéqE§%y lnFﬁt%ln%g%fS??$e t°(€%
i nsul at or 600 énnglthélﬂéhrﬂﬁlﬁxﬁﬁlﬁhe:ﬂﬁgopfthbecblpp héﬁing'ﬁﬂ;dm des of

the toe insul atfa&séoﬁzoaael O £kl ﬁ/ne.tﬂéon suchSEhraé R4, sLRPRA|MAlHARE W th

?2L2236282at 0% %Eg sald cobperatlng pggj% tl%%ng ugsO 5215‘ t(%(ggﬂ%Pe

5 abutment surface so as to locate the clip, but such that
driving of the clip in either of two directions parallel
to the said axis forces said projection out of contact
with said abutment surface. Preferably, the or each leg
provided with said first locating means is one of the

10 outer legs of the clip. Respective such first locating
means are desirably provided on each of the said outer
legs for cooperating with corresponding second locating
means provided on the said anchoring device, when the
clip is installed therein.

15 Preferably, in such a clip, the or each abutment
surface is formed by one inclined face of a recess,
another face of the said recess being acutely inclined in
the opposite sense to said longitudinal axis, said recess
preferably being formed in a part of the or each outer

20 leg which is uppermost when the clip is in use, which is
desirably near the free end of that leg. Desirably, the
inclined faces of said recess are joined together by a
further face of the said recess which is substantially
parallel to the longitudinal axis of the outer leg of the

25 clip, such that said inclined faces are spaced apart from
one another by a predetermined distance, thereby defining
two desired positions at which said clip may be located
with respect'to the anchoring device when installed
therein.

30 According to a second aspect of the present
invention there is provided an anchoring device, for
retaining a railway rail fastening clip which is
approximately M-shaped in plan, which device has a base
member and a pair of clip-retaining members connected to

35 said base member and extending substantially upwardly
with respect thereto when the device is in use, said

clip-retaining members being spaced apart so as to define



REPLACEMENT SHEET  [err] approximately two thirds of the | ength of

the side face of the insulator 600, which slits allow the apeni ng 606
to be enlarged slightly as the insulator is fitted—oF "““:::Eg fourth
portion 14 of the clip 1. The recess 602 is 5\ tch the
outer periphery of the fourth portion 14 1e lbpeni ng 606
thereto being - shaped substantially like a smadl """" el The

t hi ckness of nmaterial of the insulator at_ thebtss
uppernost when it is in use is substantleﬁly 10 uniform but the part of

mlec'h”\fm “: f‘t Oga‘ré(ﬁ' GBeWihy Oferebet Wi FBS! rUBENIAS Gd RrtRrkBnlESted - €
inner legs of such an M-shaped clip and being formed with
respective guiding passageways therethrough for receiving
respectively the outer legs of the M-shaped clip,

S characterised in that the device is suitable for
retaining a railway rail fastening clip as claimed in any
preceding claim and is such that, as a clip is driven
into it, the outer legs thereof are forced downwardly
with respect to the inner legs, thereby changing the clip

10 from its unstressed to its stressed operative
configuration in which the said fourth portion of the
clip projects from a front face of the device to bear on
a rail and the longitudinal axis of the fourth portion of
the clip lies in a plane which is substantially parallel

15 to, but spaced from, the plane containing the
longitudinal axes of the first and seventh portions.

Preferably, in an anchoring device embodying the
second aspect of the-present invention, the said guiding
passageways are formed on respective outer faces of the

20 said clip-retaining members.

- Desirably, in an anchoring device embodying the
second aspect of the present invention, each of the said
guiding péssageways is in the form of a channel formed in
a side wall of the associated clip-retaining wmember.

25 In such anchoring devices, each of the said
clip-retaining members preferably has, at respective
locations thereon spaced from the sgaid base member, an



on the rail, increases steadily proceedi ng away fromthe end of the
i nsul ator adjacent to the opening 606. An enbodi ment of the toe
insulator 6 of Figs. 9Ato 15 9C for use with a ¢ W t h

reference to Figs. 2A to 2E has: a body 60 HEPLACERENTVS d 50mm
long excluding the tab 64, which is 22nm wide, 3t hick aanEgEZTS. 5mm

| ong, "the body 60 being 22.5nm high overall in MG thé parts
62, and | 9nm high overall in the 20 rggion aroun S

bei ng a maxi num t hi ckness of material of about 7.5mm aroun‘oilth:
channel 61, and the underside of the body 60 being inclined with
respect to the mmmndepybiehbimgatpmiw whighgextends pdf least 12(err]; a

channel 61 havi %ﬁ&aqubebvasrtm@amamd&nmgl g6ckSthatf, &temasaid @11ﬁ4 and
an i nternal radius of gabure

a maxi num
hei ght of 4nm abt & ¥ g\a/vgé rf‘t)e's‘{ice taigf E%Aré% ‘34}'0}?)@ aiﬁg arts .62
whi ch st ar tpmﬁmsa@pcer lomaterd 4#’@%1:1& abage et LeRF ta BT K 8F Peach
42.5mm aparts 3%k the m%zere slaentwfcmeshen thatl eove Portibngs. 10A

s, 2A Lo or | eifarda hahuf 'Hgﬁm rd a8 Wht sl £ U165

In an anchoring device embod y ng the second aspect
of the present invention, the roof of each passageway
desirably has a portion which slopes downwardly,

10 proceeding along said passageway in a direction away from
the opening thereof into which an outer leg of a clip is
inserted when the device is in use, for abutting the
outer leg of the clip when the clip is being driven into
the device so as to drive that leg downwardly with

15 respect to said inner legs.

Preferably, in an anchoring device embodying the
second aspect of the present invention, said base member
is such that when each outer leg of the clip is inserted
into the opening of a corresponding passageway of the

20 device such that an upper part thereof abuts the roof of
the passageway and a lower part thereof abuts the floor
of the passageway at said‘opening thereinto, the fourth
portion of the clip is supported by said base member.

Desirably, in an anchoring device embodying the

25 second aspect of the present invention, opposing side
faqes of said clip-retaining members are not’ connected
together by said base member along their entire lengths.
Preferably, sald base member connects only an end portion
of one of the said clip-retaining members to an adjacent

30 end portion of the other of the said clip-retaining
members.

Preferably, an anchoring device embodying the
second aspect of the present invention which is for use
with a clip embodying the first aspect of the present

35 invention includes second locating means for cooperating
with first locating means on said clip.

Desirably, when such an anchoring device is in



correspondi ng parts as the insul ator described above, but has a part
63a which is 55Mmlong and 17nmwide, with a 35 slot 65 which is 49mm

| ong and 10mm wi de. An enbodi ment of t 6_of

Figs. 11A and 11B for use with a clip 1 as ence
[err]. to Figs. 2Ato 2E has: a body 60 whic 44mm
| ong, the part 64a extendi ng beyond the body 60

10

15

20

25

30

35

7

combination with such a clip, the roof of one or each of
the passageways of the anchoring device is provided with
a downwardly-directed projection for engaging with the
recess provided on the corresponding outer leg of the
clip.

Preferably in such an anchoring device and clip
combination, said projection is located such that the
clip is held in position in which the clip bears on an
adjacent rail. Desirably, the roof of one or each of the
passageways is provided with another downwardly-directed
projedtion for engaging with said recess which is
preferably located such that the clip is held in a
position in which the clip does not bear on an adjacent
rail. Preferably, such projections are located at either
end of one or each of the passageways.

According to a third aspect of the present invention
there is provided a method of installing a clip embodying
the first aspect of the present invention into an
anchoring device embodying the second aspect of the
present invention, in which the free ends of the rod
forming the clip are inserted into respective openings of
the passageways in the device such that an upper part of
each outer leg abuts the roof of the passageway and the
fourth portion of the clip is supported by the base
member of the device, and the clip is driven such that
the outer legs thereof are forced both along the
passageways and downwardly with respect to the inner
legs, thereby placing the clip under stress, the clip
being driven until it reaches a desired location with
respect to the device.

A clip embodying the first aspect of the present
invention can, where necessary or preferable, be
installed manually into an anchoring device embodying the
second aspect of the present invention, but when the clip
and anchoring device are provided with first and second
locating means installation of the clip into the
anchoring device is facilitated, particularly automatic




di stance 40mm the overall height of the insulator being | 9nrm at t he
front and 24mm at the rear, and the underside 5 of the body being inclined
at an angle [err] of 12[err]; and a part 64a which is 18nmmwi de at its
wi dest part and 14mm at its narrowest, havi 3 surface with a
radi us of curvature of 25 and a | ower surfagerep

angle y of 32[err]. - A preferQed f or m of
Fi gs. 13A to 13E for use with a clip as de&
to Figs. 2A to 2C has: an opening 606 whi-ch is 6mm
hi gh, fthere b&?sgaﬂmﬁnrﬁﬁ @ icdlipldriwehey eddmneecess, and a m ni num of
4mm of material an th the recess;
si des for med ﬂc‘?%r?ﬂ‘egrsw g}}ggh ﬁ% atre@i't %ﬂbta% the slit

bei ng 25mm | oﬁgyeat#eee‘g%emziwen fled /o Fpthas, 0 tﬁ@?]apYing AELAE 4mm of

material at tleabedging the fiarmtsaspect af 2the [préseati dnvé&aitdonhilah i s forned
10mm fromg he -0ngRhEE18RGw1th rPfanERSriﬁﬁe&évﬂ% embodyin thé @at:ahhat i on of
the clip 1 into an _anchorin % F-g now be
expl ai ned Wi t RSPerE, ﬁcghe resent invention, wherein at least one of
the inner or outer legs of the clip is provided with
first locating means for cooperating with second locating
means provided on the anchoring device so as to locate
10 the said clip at a desired position with respect to the
said anchoring device when installed therein, wherein at
least one abutment surface forms one of the first and
second locating means and at least one cooperating
projection forms the other of the first and second
15 locating means, both the abutment surface and one face of
the cooperating projection being acutely inclined in one
sense to the longitudinal axis of the leg of the clip
having said first locating means thereon such that the
said one face of the said cooperating projection abuts
20 against the said abutment surface so as to locate the
clip, but such that driving of the clip in either of two
directions parallel to the said axis forces said
projection out of contact with said abutment surface, and
wherein the outer legs of the clip are inserted into the
25 passageways of the device such that the locating means on
' the clip and device cooperate to hold the clip in a first
position before the clip is driven, and the clip is
driven into a second position in which the clip is held
by said locating means so as to bear on a railway rail
30 adjacent to the device.

Preferably, in a method embodying the fourth aspect
of the present invention, the clip is driven out of said
second position back to said first position so that an
insulator for electrically insulating the device from an

35 adjacent railway rail, which insulator is located between

the device and the rail, may be replaced without the need
to move the device or the rail.



to Figs. 14A to 14C (the toe insulator 6 that would 25 nornmally be carried

by the clip 1 being omtted for clarity in these Figures).

Fig. 14A shows the clip in an initial position, as Lt _is.when it is
about to be driven into the device 5, W th thezgr WCEMBERAT Sy t he
clip.1 resting (via a toe 30 i nsul ator 6, not sfhown) on the base nber
51 of the anchoring device 5 and the outer | fe8ha e some. 1. jlust

i nsi de the passageways 53 of the anchoging device Qfaté’d.ﬁhﬂlg W’:L gart of
the |l ower surface of the outer |legs rests on the portion 53d of the

anchoring device 5, the face 18a 35 of the detent 18 which is closest to
the free end of theln an alfennativg nethod eobodyingithe tHourthcaspedtice 53b"

of the Po2 ehbi presaits idRdntienPB Jd1dpeisdasidraCeiifidarOfrde
said first position or said second posiéion, into a third
position between the first and second positions in which
5 the clip does not bear on a railway rail adjacent to the
device but retains on the device an insulator, for
electrically insulating the device from the rail, located
between the device and the rail.
According to a fifth aspect of the present invention
10 there is brovided an assembly comprising a railway rail,
an anchoring device as claimed embodying the second
aspect of the present invention positioned adjacent to a
flange of the rail, and a clip embodying the first aspect
of the present invention installed in the device, wherein
15 the fourth porfion of the clip bears on the rail flange.
Preferably, an assembly embodying the fifth aspect
of the present invention further comprises a shoulder
insulator, formed of electrigally-insulating material for
electrically isolating the anchoring device from said
20 rail, located between the device and rail, the insulator
having first and second plate-like parts which adjoin one
another at an angle, greater than 09, which is such that
the first plate-like part of the insulator rests on a
ledge portion of the anchoring device and the second
- 25 part-like part of the insulator is in contact with a face
of- the anchoring device which adjoins said ledge portion
and is adjacent to the foot of the rail, the insulator
also having insulator locating means for locating the
insulator relative to the said anchoring device.
Preferably, in such an assembly the anchoring device
has an upstanding ridge portion which projects into a
corresponding slot in part of the insulator constituting
at least part of said insulator locating means.
Desirably, in an assembly embodying the fifth aspect
35 of the present invention, at least part of said insulator
- locating means is constituted by a portion of the
insulator which is located beneath part of said clip.

30



26 [err] outer leg is partly in contact with the
sl oping part 53a of the roof of the passageway 53. In this position the
clipis only partially deflected, for exanple only 2nm out of a total

deflection of 12mm 5 When the clip is drive
posi t.kon, as shown in Fig. 14B, in which the face 1héHEﬁCEMEM¥§ﬁ¥ET
brought into contact with the first'face 53b’ Q{@&Mh I on
the outer legs are deflected domm¥grdly a I|ttl%w&9[é ______________
second and sixth 10 portions 12 and of the clilp.d-upwardl _
position, the fourth portion of the clip rests above part of ‘the side
post insul at or Prefengblahy theefarei and upfivard outernbeg rehithefl clhpt 1iesul at or.
If the insul at aboké S&EPYbrtionSBeNthddindd1aigkds down the rail pad 4, then
in thls Preferably, an assembly embodying the fifth aspect
of the present invention further comprises a clip
insulator, formed of electrically-insulating material for
electrically isolating said clip from the rail, which
clip insulator is carried by a clip so as to surround the
region thereon which bears on the rail. Desirably, said
clip insulator comprises a substantially plate-like
member formed in one main surface thereof with a channel
shaped for receiving said clip, and preferably
additionally comprises resilient projections overhanging
part of said channel which deform under pressure to allow
the insulator to be clipped onto or off the clip.

Alternatively, said clip insulator comprises an
encapsulating pocket of insulating material within which

that part of said clip which bears on the rail is
retained.

10

15

Reference will now be made, by way of example, to
20 the accompanying drawings, in which: :

Fig. 1 shows a réilway rail fastening assembiy
embodying the fifth aspect of the present invention,
including a rail clip embodying the first aspect of the
present invention, an anchoring device embodying the

25 second aspect of thie present invention, and respective
shoulder and clip insulators;

Figs. 2A, 2B and 2C show respective plan, side
elevational and rear elevational views of the clip shown
in Fig. 1, and Figs. 2D and 2E show respective enlarged

30

plan and side elevational views of part of that clip:;

Figs. 3A, 3B and 3C show respective plan, side
elevational and front elevational views of another clip
embodying the first aspect of the present invention, and
Figs. 3D and 3E show respective enlarged side elevational
35 and plan views of part of that clip:

Figs. 4A, 4B and 4C show respective plan, side
elevational and front elevational views of the anchoring



15 position the clip also serves to retain the rail pad t hrough t he

insulator. Thus, it is envisaged that the clip, insulator, and
preferably al so the pad, could be installed on a sleeper provided with
an anchoring device 5 in the sleeper factory before being taken to
site.. 20 Fig. 14C shows the clip as it ears when it has been
driven fromthe internedi ate position shown in |Fi 3.1 11 a fina
position where the fourth portion 14 1 (nor- :Fﬁ/:"égrEwﬁﬁiéH£EtTo

insulator 6) of the clip 1 bears bn the r baéuiﬁaAgggﬁﬁgip s driven
hori zontal ly, the 25 sl opi ng roof of the passageway i NG ct- M th the
upper t ape r he outer |leg urges the outer Teg
downwar dl y, the‘?%giy‘%jdesﬁgggt%%a?ﬁfe&él ip. In the final position of the

clip, the detent 18 Eigsphahc|$B ang §C show spepecying Phans&dd®d proj ection
53c of the anchelevetiosdl afé@Vvixsntsededatiendl adeesdsf Odn tdlternbelvéegs

overlie the fo #%&ﬂo%fﬁé Jegri% %ﬁﬁ:ﬁ%ﬁ% Réat s.é&gl'éﬁ Y dHect § et hat

upward novepent 0 e | nsul ator restricted. clipis
fully defl eCt ed®h® R¥FSENSIPYERFAON he fourt h portion of the clip
lying in a plane whirktygs.s 6A356B anhSCashowl tespgeatdivecside t he pl ane
containing the §j&sdtional, front elevational and plan views of another
alternative form of anchoring device embodying the second
aspect of the present invention, and Figs. 6D, 6E and 6F

10 show respectively a side elevational view in partial
cross-section, a front elevational view in partial
cross-section, and a plan view of an assembly
incorporating the anchoring device of Figs. 6A to 6C in
combination with the clip of Figs. 3A to 3E;

15 Fig. 7A shows a plan view of an insulator shown in
Fig. 1, Fig. 7B shows a cross-sectional view taken along
the line A-A in Fig. 7A, and Fig. 7C shows an enlarged
view of part of Fig. 7B:

Figs. 8A and 8B show respectively plan and front

20 elevational views of another shoulder insulator;

Fig. 9A shows a plan view of another insulator shown
in Fig. 1, Fig. 9B shows a cross-sectional view taken
along the line A-A in Fig. 9A, and Fig. 9C shows a front
elevational view of the insulator:;

25 Fig. 10A shows a plan view of another clip
insulator, Fig. 10B shows a cross-sectional ‘view taken
along the line A-A in Fig. 10A and Fig. 10C shows a front
elevational view of the insulator;

Figs. 11A and 11B show respective plan and side

30 elevational views of a further clip insulator embodying
the eighth aspect of the present invention;

Fig. 12A shows a plan view of yet another clip
insulator, Fig. 12B shows a cross-sectional view taken
along the line A-A in Fig. 12A and Fig. 12C shows a front

35 elevational view of the insulator:;

Figs. 13A, 13B and 13D show respective perspective,
side elevational and front elevational views of a yet



and seventh portions of the clip and the second and sixth
and 16 of the clip being at their highest

[err]

i nsul at or

portions 12
[err]

poi nt. When the clipisinits |n|t|al position, the
is free to nove upwardly, so, if repla at—ot t=hre—msul at or
7 is.-required, this may be achi eved by REPLACEMENT SHEET
12 MG
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further clip insulator, Fig. 13C shows a cross-sectional

view taken along -‘line A-A in Fig. 13B, and Fig. 13E shows
an enlarged cut-away view of part of Fig. 13A; and

Figs. 14A, 14B and 14C show views for use in
explaining respective steps of a method embodying the
fifth aspect of the present invention.

Fig. 1 shows an assembly comprising a resilient
railway rail fastening clip 1 having a toe portion 14
which bears against a flange of a railway rail 2
supported by a rail foundation 3, the rail foundation 3
being cushioned from the rail 2 by means of a resilient
rall pad 4 located between the base of the rail and the
rail foundation 3. The rail clip 1 is held in place by
an anchoring device or shoulder 5, the shoulder 5§ having
a pair of passageways 53 (only one of which is shown in
Fig. 1) in which respective limbs 11, 17 (only limb 17
being shown in Fig. 1) of the clip are located. The toe
portion 14 of the clip 1 carries an insulator 6 covering
the lowermost surface of the toe portion 14, so that the
toe portion 14 of the clip 1 bears on the rail flange
through the insulator 6, which thereby insulates the clip
1 from the rail 2. Located between the rail 2 and the

shoulder 5 is a "side post" insulator 7, for electrically

isolating the shoulder § from the rail 2. The components

in the assembly will now be described iﬁ~more-detail with

reference to the remaining drawings.

As shown in Figs. 2A, 2B and 2C, the ciip 1 shown in
Fig. 1 is substantially M-shaped in plan. It is made by
bending a rod of resilient material which is, in this
case, circular in cross-section (for example a steel rod
15mm in diameter), so as to have, proceeding from one end
A of the rod to the other end B, a straight first portion
11, a second portion 12 bent through 180°, a curved third
portion 13, a fourth portion 14 which is bent through
180°, a curved fifth portion 15, a sixth portion 16 which
is bent through 180° and a straight seventh portion 17.
The first and seventh portions 11 and 17 of the clip



5 driving the clip 1 back into its initial position, wi t hout the need

to renove the clip | conpletely fromthe anchoring device 5.

As the second and sixth portions 12 and 16 of t{m et in the
initial position of the clip, close to 10 the [ REFGCEMENTSHEEEdPer, a
potential problemof rail foot entrapnent, ffhat co %d gcggv en a rai
i s being lifted fromits typical jinitial p iDmaﬂuiLQﬁgJ .......... e

rear of the anchoring device onto t hel3r ai | pad F—car—be —avaifled. This
shape of clip, in which the outer legs are 15 deflected downwardly in
relation to the inner legs, also all ows the overall height of the

sﬂoul der to bazdreegimgie tt\;ﬁ ot t&¥F fakagdoe,rfwichai ?glfﬁ% tehike hhahﬁ.@fpﬁnd
cheaper. | n C LS LS e I N _an n ol.1 Ng

Govi e b t her PTECLERY A3, ARECL S Sondbuisk tBE: ondt A SR BBE A o ¢ he
toe insul at or theuseqand pndeshrtivcportiogis 12 and hib gfadiroresgedtivee 5 so as

tﬁ ensylre t hat 1hdes NRgacitdNthe outdf Ldyd,’ ahl the' slusad potaent pgvwear of
the rail p

Ol et BS oo R ook Eadttan e UBbaBraBig S LRIRRSCLTO.
5. in plan, as in Fig. 2A, the fourth portion 14 of the clip
extends beyond the free ends A and B of the first and
seventh portions 11 and 17.
The second and sixth portions 12 and 16 of the clip
10 1 rise out of the plane containing the first and seventh
. portions 11 and 17 of the clip 1 such that no rising part
of the longitudinal axes of those portions 12 and 16 is
inclined to that plane by an angle greater than about
339, although in other embodiments of this invention this
15 angle may be up 40°.

The third and fifth portions 13 and 15 of the clip 1
are curved such that their longitudinal axes lie in
respective planes which are substantially perpendicular
to the plane containing the first and seventh portions 11

20 and 17 of the clip. Each of the third and fifth portions
13 and 15 in the illustrated embodiment has a first
substantially straight part 13a, 15a and a second
substantially straight part 13b, 15b, the longitudinal
axes of which parts are inclined to one another at an

25 angle of about 30°. However; the first and secohd parts
13a, 13b, 15a, 15b of the third and f£ifth portions 13 and
15 could themselves be curved so that the third and £ifth
portions 13 and 15 are curved more smoothly overall.

When a cllp is bearing on the rail, as shown in Fig.

30 1, a plane containing the'longitudinal axis of the fourth
portion 14 is substantially parallel to the plane
containing the first and seventh portions 11 and 17.

For the clip shown in Figs. 2A to 2C, the ratio of
the maximum distance between the longitudinal axes of the

35 third and fifth portions 13 and 15 and the plane
containing the first and seventh portions 11 and 17 to
the diameter of the rod forming the clip is 1.23. A




28 CLAI MS: 1. Arailway rail fastening clip (1) suitable
for hol ding down a railway rail (2), which clip (1) is forned 5 from
arod of resilient material bent so as to be apprOX|nater M shaped in
plan, the clip (1) having, pr oceedi ng fr prFere—erd—oF—the=rpd to the
other, a
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substantially straight first motREﬁLNQEMENESMEﬁt second
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preferred maximum value for this ratio is 2.0, but it
could be as high as 4.0.

The outer legs of the clip, i.e. the first and
seventh portions 11 and 17 thereof, are each provided

with detents 18 on their upper surface adjacent to the

respective free ends A and B of the clip. The end B of
one of the outer legs of the clip (which in this
embodiment is identical to the other outer leg) is shown
in more detail in Figs. 2D and 2E.

In this embodiment, the detents 18 are each shaped
s0 as to have two faces 18a, 18b which are inclined in
opposite respective directions with reference to the
longitudinal axes of the first and seventh portions 11
and 17 and another face 18c forming the floor of the
detent 18 which joins together the inclined faces 18a,
18b and is itself substantially parallel to the
longitudinal axes of the first and seventh portions 11

and 17. In this embodiment, the inclined faces 18a, 18b

are inclined at an angle of 30° with respect to the

longitudinal axes of the first and seventh portions 11
and 17. The floor 18C of the detent serves to space
apart the inclined faces 18a, 18b of the detent 18, but
in an alternative embodiment this floor 18c may be
omitted so that there is no space between the lowermost
edges of the inclined faces 18a, 18b of the detent 18.

The detent 18 iIs preferably on the uppermost surface
of the first and seventh portions 11 and 17 of the clip
as shown, rather than on a lateral face thereof, so that
when the clip 1 is installed in an anchoring device 5 the
force on the outer legs of the clip caused by the

‘engagement of the anchoring device 5 with the detents 18

is in substantially the same direction as the stress
acting on the second and sixth portions 12 and 16 of the
clip 1 owing to deflection of the outer legs.

Each free end A,B of the clip 1 is tapered on its

upper and lower surfaces, the upper and lower tapered

surfaces 19a, 19b being in this embodiment at an angle of



portion (12), a third portion (13),
fifth portion (15),

strai ght seventh portion (17), the

a bent sixth portion (16),

a bent fourth portion 10 '(14), a
and a substantially

first and seventh portions (11, 17)

form ng respectively the outer legs of t M_the third and fifth

portions (13, 15) form ng respectively tHh 1,805 #d M 15
the second and sixth portions (12, 16) joining fﬁ%ﬂgéFgfﬁ?énEgﬁws to the
i nner legs and the fourth portion (/14) C np@g&ﬁﬁbffﬁbﬂﬂﬂher | egs
together, the clip being such at, when {LAo—ad UHSTFessed

configuration, the | ongi tudi nal axis of the fourth portion (14) lies
in a 20 pl ane which is inclined wwth respect to a pl ane cont ai ni ng

t he | ongi _tudiarmroesxgstelytm‘_’ fuitht reapestvemtthe longhtudimals axis, 17);
_cha\rAﬁ_ct ﬁ”tf,ed’ﬂ '%rfehég._ibhe £hiend e%gﬁi:r&ﬁﬁé‘?imenth tn@paéeéde/?gqgflguratlon
I n I C e lonaqi I na | e fo ortion iles in a
pl ane whi ch igso’:""'%dt %“§ﬁbg’t"§§?‘?a§?"y tﬁ??ﬁﬁée?afﬁf{éﬁjt‘&sﬁ&%e‘ép $om the said

pl ane cont ai rAurfades | dsgiwtllli bmiclesss fyomt the fdesnriptdon of Figsuent h
portions §11,10N)to 10C later or,; the ®apBrafos! ek NBHL iuppekasiR faceherein the
third of the outer leg is intended to ease insertion of the

clip 1 into an anchoring device 5. The taper 19b on the

lower surface of the outer leg is intended to facilitate
use of the clip in holding the insulator 7 in place
between the anchoring device 5§ and the rail 2.

In such an embodiment of the clip made from a rod of
diameter 15mm:- the inwardly-facing surfaces of the outer
legs are 75mm apart; the distance between the outermost
part of the fourth portion 14 and a line joining the
outermost parts of the second and sixth portions 12 and
16 is 120mm; the maximum height of the clip, i.e. the
height between the uppermost point of the third portion
13 of the clip above the lowermost point of the first and
seventh portions 11 and 17 of the clip, is 34mm; the
lowermost point of the fourth portion 14 of the clip is
10mm above the lowermost portion of the first and seventh
portions 11 and 17; the outermost portion of the fourth
portion 14 extends 40mm beyond the free ends A and B of
the outer legs; the second parts 13b, 15b of the third
and fifth portions 13 and 15 are each 42mm long:; the
radius of curvature of the second and sixth portions is
10, whilst that of the fourth portion is 9; the upper
surface of the outer legs are tapered to a distance of
8mm from the free end of the leg, the lower surface of
the outer legs being tapered to a distance of 10mm from
the end of the leg; each detent 18 is 1.5mm deep, being
9mm across at its widest part perpendicular to the
longitudinal axis of the outer leg, having a flooxr 18c
8.5mm long as measured in the direction parallel to the
longitudinal axis of the outer leg, and being 15.5mm long
overall:; in forming the detent 18 and the upper face
taper 19a, material is preferably taken away from the end
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30 and fifth portions (13, 15) converge towards one anot her
respective ends thereof renote fromthe said

3. Aclipas claimed in claim1l or 2, wherein
inits said unstressed 35 configuration, n
axes..-of the second and sixth portions

respect to the plane containing the | ongitudi
29

at the

fourth portion (14).
when the clip (1) is

L tudi nal

%r BFEMENTSt5Epeld with
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of the free leg such that it has a diameter of 14.5mm as
measured across the leg at the point where the upper face
taper 19a meets the detent 18; the angle a shown in Fig.
2C is about 12°, but could in other embodiments be 19°

5 for example or up to 25°.

A modified form of the clip shown in Figs. 2A to 2E
is shown in Figs. 3A to 3E.
differs from that
fifth portions 13

10 parts 13a and 1l5a

The clip of Figs. 3A to 3E
of Figs. 2A to 2E in that the third and
and 15 thereof have respective first

which are slightly curved, the second
parts 13b and 15b remaining straight, such that the

overall height of the clip is reduced in comparison to
that of Figs. 2A to 2E. 1In addition, the free ends of
the outer legs 11, 17 of the clip 1 are rounded at their
tops 19a' and are chamfered at lateral parts 19c thereof,

so as to ease insertion of the clip into an anchoring
device.

15

The clip shown in Figs. 2A to 2E, or that shown in
Figs. 3A to 3E, may be used, as shown in Fig. 1, with an
anchoring device as shown in Figs. 4A to 4C, although
this anchoring device may be modified in some respects,
for example as shown in Figs. SA to 5C.

The anchoring devices 5 of Figs. 4A to 4C and 5A to
5C comprise a base member 51, which extends substantially
horizontally when the device is in use, and a pair of
clip;retaining members 52 which are connected at one end
thereof to either end of the base member 51 so as to
extend substantially perpendicularly thereto both
vertically and horizontally. A channel formed in the
outwardly-facing wall of each clip-retaining member 52

provides a passageway 53 for receiving the outer legs of
the clip of Figs. 2A to 2E.

20
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30

The clip-retaining members
52 are spaced apart by the base member 51 so as to define

an opening 54 therebetween for receiving the inner legs
35 of the clip. Overhanging the opening 54 from the top of
each clip-retaining member 52 are inwardly-extending
projections 55, which projections 55 serve to limit



the first and seventh portions (11, 17) by an angle greater than

40[ err]. 4. Aclip as clainmed in claim3, wherein no rising

part of the |ongitudinal axes of the second and sixth 5 portions (12, 16)

is inclined to said plane by an angle greater than 35[err : 5.

A cli.p as clained in any preceding claim eliclip (1) is

Inits said unstressed configuration, th B&PL605§L£$%$ | flum di st ance
bet ween 10 the |ongitudinal axis of each inner Ieg émﬂfa e
i‘anﬂ‘seventh":: """ rtions (11,

cont ai ning the |ongitudinal axes of % e first T
17) to the dianeter of the rod forming the “ctip (I)" TS equal to or |less

t han 4. g cli as clainmned in claim5, wherein the said 15
ratio is 2.0, UPWer '“°ve’93“ Q% Ithe ABnerleas) 9f) theaF B whilah @iay t he sai d

ratio is 1.25.0ccur due toS8railA tillitpwhencthe neXip 12 ARYuPe LCaHHIMI Cl aim
wherein the | Cmﬁﬁsta'ﬁ@wg §Xﬁ§scl$ E:li:%ni%dsé'étstth%”@ ﬁoofsé‘ﬁ’e”tﬂpport I ons
(11, 17) are SuQ? %bakg gaféaﬁwhich is furthest frﬁm the bas
e
member 51, but is closed by a wall 57 at the other end of
the clip-retaining member 52 so as to provide means by
which the insulator 7 may be located on the anchoring
device 5, as will be explained later in more detail. For
. this purpose also, the roof of the passageway adjacent to
IQ the wall 57 is removed. - |
' When the anchoring device 5§ is in use, the floor of
the passageway 53 is substantially horizontal. The
passageway 53 has only one side face, constituted by a
wall 52a of the clip-retaining member 52 formed so as to
lie between the outer and inner legs of the clip 1 when

5

15

in use, the other side of the passageway being open. The
roof of the passageway 53 is formed so as to have a
sloping part 53a which is inclined with respect to the
horizontal when the device is in use such that the
passageway is taller at the part of that sloping part $3a
which is closer to the opening 56 than it is at the other
end of the part 53a, the xoof of the passageway 53 being
formed at either end of the sloping part 53a in such a
way as to provide projections 53b and 53c for cooperating
with the detent 18 formed in the outer leg of each clip-1
for locating the clip 1 at a particular location with
respect to the anchoring device S.

The first projection $3b which is formed at the
opening 56 of the passageway 53 presents to the opening
53 a first face 53b', which is fairly shallowly inclined
to the horizontal in a direction such that the height of
the passageway decreases proceeding towards the wall 57.
The projection 53b then has a second face 53b", which is
more steeply inclined with respect to the horizontal, but
in the opposite sense, than the first face 53b' such that
the height of the passageway increases. The second
projection 53c which is formed closest to the wall 57 has
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9. Aclip as clained in any preceding claim wherein the said third
and fifth portions (13, 15) are substantially curved such that their
| ongi tudinal axes 25 lie in respective pl anes which are at |east

approxi mat el y per pendi cul ar to the saig L. al-pi-hg he axes of

said first and seventh portions (11, 17) of tﬁ§p£A¢EMéﬂ$SHEET i 10. A
clip as claimed in any preceding cl ai g} mhe(glgug aid{third and
fifth portions (13, 15) are 30 spacé apar ti fr@m one anot.her. Py the said
fourth portion (14) and the said second-and-si-xth-postiens (12, 16)

are bent such that respective parts thereof are closely adj acent
to one anothery g4p

I e | claim 35
wherein, when the c t gfa(:% %I S w‘g%/\déﬁ‘ga%h% §18§£’n§ rbi&ly e Sﬁ? a

ourth portion
(14) extends bBSTRRA r SBevevht %Ea¥§ui9°11“edo*ntﬁﬂ?1qqg§Fi§ﬁds%%%%nth

portions (11, 4¥¥h respect to the horizontal by an angle which is
greater than the angle of inclination of the sloping

5 part 53a, but is smaller than the angle of inclination of
the second face 53b" of the first projection 53b.
Extending from each wall 52a of the clip-retaining
members 52 in a region above the passageways 53 is a part
58 such that between the passageway 53 and the part 58

10

there is defined a recess 59 into which a tool, for
installing a clip into or removing a clip from the
device, or for lifting a sleeper to which a pair of
anchoring devices 5 have been secured, may be inserted.
The roof of the recess 59 may be sloped along one edge as
15 shown. The wall 52a of each clip-retaining member 52 may

be rounded or sloped along one edge as shown so as to
‘reduce the amount of material required to make the
anchoring device 5.

The floor of the passageway 53 is preferably

20 extended beyond the opening 56 so as to provide a part
53d against which the lower surface of the outer legs of
the clip may rest when the clip is about to be installed
in the device 5. The base member 51, which provides a
support for the fourth portion 14 of the clip 1 when it

25

is not bearing on the rail, is in this embodiment
intended (when in use) to receive a side post insulator
7, a step Sla being provided in the face of the base
member 51 which is closest to the rail 2 when the device
5 is in use for receiving a horizontally-extending part
30 of the insulator 7. It should be noted, however, that
this. step Sla would not be required if the anchoring
device § were to be used with a conventional insulator
for electrically isolating the device from the rail.
Further savings in the material needed to make the
device 5 may be achieved by omitting the overhanging
projections 55, thereby enabling the overall height of
the anchoring device 5 to be reduced, as shown in Figs.

35
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30 [erre] 12. Acli|
cl arFrm wherein the surface (19a) of each o
free end ( A B) of the rod, is, at |east at t
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upper nost when the clip (1) is in use, inclinea'%“ed éﬁ&g ...... r espect
to tfhe longitudinal axis of the outer |eg proc--o & 2 t outer
| eg towards the free end (A, B)19 13. A C|Ip as clainmed in
claim12, wherein said surface (19a) is inclined at an angl e of
30[err]. 10 14. Aclip as clainmed in any preceding claim
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device 5 could be modified so as to provide a recess for
receiving installation or lifting tools.

5 In one embodiment of the anchoring device shown in
Figs. 4A to 4C, for use with a clip as described with
reference to Figs. 2A to 2E, the overall height of the
anchoring device is 60mm and its overall width is 101lmm.
The clip-retaining members 52 define an opening between

10

them which is 57mm wide, the walls 52a being 9mm wide.
The lowermost surface of each overhanging part 55 is 46mm
above that part of the anchoring device which will be
level with surface of the rail foundation 3 when the
device is in use, the separation between the overhanging
15 parts §5 being 32mm. The part 53d extends beyond the
opening 56 of the passageway 53 a distance llmm, the
length of the passageway from the inner wall 57 to the
opening 56 being 77mm. The wall 57 is 8mm thick as
measured in a direction parallel to the length of the
passageway 53 and is 21lmm high. The thickness of the
floor of the passageway is 3mm and the height of the
passageway at the opening is 22mm. The height of the
passageway then decreases at an angle of about 13° to a
height of 20mm before increasing again at an angle of
about 45° to a height of 24mm. The sloping part 53a of
the passageway roof is inclined at an angle of about 18°
- and at i{s lowermost point is 18.Smm above the floor of
the passageway 53. The second face 53c" of the second
projection 53c is inclined at an angle of 30° to a height
of 24mm, the lowermost point of the second projection 53c
being 26mm from the outer face of the wall 57. The

lowermost point of the first projection 53b is 68mm from
the outer face of the wall 57.
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The recess 59 above the
passageway 53 has an upper surface which is inclined at

an angle of about 15° gtarting at a height of 44mm above
the lowermost point of the anchoring device and

increasing to 5lmm, the floor of the recess being 32mm

35



provi ded on a clip anchoring device (5) so as to |ocate 15

the said clip
(1) at.a desired position with respect to

: the said clip anchoring
device (5) when installed therein, wherein at_|east one abut nent
surface (18a, 18b) forms one of the first an 1 T TIg_gans
(18; .- 53b, 53c) and at | east one cooperating 3?%@?ﬁEW&§§581 0 53c)
forms the other of the first and second | ocating Damﬁ@?? nl3naan 30| 53C),
both the abutnment surface (18a, 3@b) and one ce or c8Hper dt i ng
proj ection (53b,

53c) being acutely inclined in one sense to tThe
| ongi tudi nal axis of the leg of the clip (1) having said 25 first

| ocati ng means@Paeg theedewernget peERt 1Ofc the anchering deviigee ofhehe said
cooperating prereptsd fdrdled 2ACLh@BHse memberagdi NSt fétiiads aitd aabut ment

rface (18a, o) { | | t
?ilrji vi ng E)f theﬁgg%ﬁc‘)@ OPSL%)"bPXeeP?%g&ﬁ%\?% hlg%lg%%?%%step}?‘gpﬁg%o t he
said axis 30 devéeecand s ofr pethi @mout of contact with said abutnent

surface (1&, 18Db).The anchoringlBevices i oFs Figal. A to 4¢ aind Figswherein
the or e3ahebege | ded Wb £R!Fidd " B kBCRF! "He Bkl &b &S
one of the outér I'égs of the clip (1).
concréete rail foundation by means of a stem 50 provided
so as to project from the base member 51 thereof. The
stem 50, forming an integral part of the anchoring device
5, is embedded in the concrete sleeper 3 during
manufacture of the sleeper 3 and is provided with vanes

50a to counteract any tendency of the anchoring device S
to rotate in the sleeper 3.

The insulator 7 shown in Fig. 1 will now be
described in more detail with reference to Figs. 7A to
7C. The insulator has a first plate 71 which, when the

insulator is in use, is located between the anchoring
device 5 and the rail 2.

10

15

Projecting perpendicularly from
a central portion of the top edge of the first platé 71

_ is a second plate 72 which is shaped such that when in
use it can be located in the step 5la of the anchoring
device 5§ so as to provide an unbroken flat surface on the
base member 51. The first plate 71 is lower at its
central portion that it is at either end, there being
provided at either end of'the first plate 71 upstanding
insulator locating members 73 which extend '
perpendicularly to .the first plate 71. These insulator
locating members 73 are'épaced from the second plate 72
s0 as to provide respective recesses 74 for receiving the
walls 52a of the clip-retaining members 52 of the
anchoring device 5. The locating members 73 are each
formed in a lower face thereof with a slot 75, extending
parallel to the first plate 71, for receiving the wall 5§57
of the anchoring device 5 when the insulator is in use,
thereby preventing the insulator 7 from moving in a
horizontal direction during use but allowing the
insulator to be removed from the anchoring device 5, for
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35 16. Aclip as clained in claim214, wherein respective such

first locating means (18) are provided on each of the said outer |egs
for cooperating with C L M S * [err]

31 correspondi ng second | ocating neans (53b.-53c) provided on the

sai d.anchoring device (5), when the clip (1) is ' ral n.

17. A clip as clained in any one of clains 14 to SRE%‘ %&#§¥$QQ§MG or each
abut ment surface (18a, 18b) is fenmed by one uﬂﬁé QFQEE?. f d] recess,
anot her face of the said recess being acutel . he-gpposite

example for replacement due to wear, by being lifted in a
vertical direction. Extending from the bottom of a face
of each insulator locating member 73 remote from the
first plate 71 is a locating foot 76 having an inclined

5 upper surface. When the insulator 7 is located on an
anchoring device 5 and a clip 1 is fully installed in
that device 5, the lower tapered surface 19b at the free
end of each outer leg of the clip rests on the upper
surface of the locating foot 76 so as to prevent lifting

10 of the insulator 7 to an undesirable extent during use.
Connecting one side of the upper surface of the locating
foot 76 to the insulator locating member 73 is a wall 77.

Another form of shoulder insulator 7 is shown in
Figs. BA and BB.

15 An embodiment of the insulator 7 intended for use
with an anchoring device 5 as described with reference to
Figs. 4A to 4C or 5A to 5C has: a first plate 71 which is
119mm long, 20mm high at its central part and 26mm high
at the remainder, being 8mm thick; a second part 72 which

20 is 55mm long, 15.5mm wide and 6mm thick; an insulator
locating member 73 which is 21.5mm long, 26mm high and
19.5mm wide; a recess 74 which is 10.5mm wide; a slot 75
which is 20mm- high 8.5mm wide and 13mm long, there being
a thickness of material of about 8mm forming two of the

25 three vertical walls of the slot; and a locating foot 76
which is 3.5mm thick at its thinnest point, having an
upper surface inclined at an angle of 16° to the
horizontal, the locating foot being 15.5mm long, 8.5mm
wide and having a lower surface which is Zmm above the

30 lowermost point of the first plate 71.

The toe insulator 6 of Fig. 1 will now be described
in more detail with reference to Figs. 9A to 9C. Similar
toe insulators are shown in Figs. 10A to 10C and Figs.
11A and 11B. Each of the toe insulators 6 shown in Figs.

35 9A to 9C, 10A to 10C, and 11A and 11B, comprises a body
60 made of a block of insulating material having a main
face, which is uppermost when the toe insulator 6 is



sense to said | ongitudinal axis.

_ 18. Aclip as clained in claim
17, wherein said 10

; . recess is fornmed in a part of the or each outer |eg
Whi ch ~ is uppermost when the clip (1) is in use. 19. Aclip as
claimed in claim118, wherein said part is near the free end of that

| eg. 20. Aclip as clained in claim17,

in the
inclined faces of said recess are j oi ned to BﬁBFA@§M§NT@HEE€r face
(18c) of the said recess which

) _ i22 substanti gl |y p§mp
| ongi tudi nal axis of the outer leg of the cllﬁaFl) ------ S&EL!ERLI.

i nclined faces are spaced apart from one anot her by a pr I ned 20
di stance, thereby defining two desired p03|t|ons at which

d cl
(1) may be | obsted epxhieddpec aldm feln useqifMsh A§ feymed Y%?Sﬁ:/ﬁ]e(r:l P
l n_slt%l ed thebhlaﬁnel 61 shapedlso As awclreckive dehed cinurfuly poetdomi by a
rai a [
pl an, \>/Im| ch dev cg];(§§'fﬁ P%&%I&#)nr%@ 8?'};?[? appemlemt:al i Ebﬁ{%d 5 i

pai_r
cli p-retai ni nPAREHEBEs1P 5994 chh R &R 348, T Th “us ‘!ﬁfé%‘dr?eﬁﬁe?:g?M) and
ext endi ng Subsicayt ical Ly ucundeuyand shapedh speagetd ¢drs aavemRat ofeadevi ce

(5) isin use,cﬁqj Q:arrying the toe insulator 6 onto and off a rail,
and also to reduce, where possible, the amount of
material needed to make the insulator 6, the thickness of
the material being greatest at those parts which underlie

10 the channel 61. Overhanging the channel 61 at the parts
which receive the third and fifth portions 13 and 15 of
the clip 1 when in use are resilient projections 62 which
deform when the clip is pressed against them so as to
allow the clip to enter the channel, but act also as to

15 retain the toe insulator 6 on the clip 1 in normal use.
In the toe insulator 6 of Figs. 9A to 9C, the
material 63 bounded by the inner wall of the channel 61
is reduced in height as compared to the material forming
_ the outer boundaries of the channel such that it forms a
20

comparatively low protrusion which is inclined such that
its height above the lowermost point of the channel 61
decreases to zero at the part between the third and fifth
portions 13 and 15 of the clip 1. For added stability of
the toe insulator 6 on the clip the body 60 is formed so
25 as to have a tab 64.

The toe insulator of Figs. 10A to 10C differs from
that of Figs. 9A to 9C primarily in that the part 63a,
defined by the channel 61 between the parts which accept
the third and fifth portions 13 and 15 of the clip 1, has
an upper surface‘at the same level as the uppermost point
of the material forming the outer boundary of the channel
61, and, instead of the tab 64, extends out beyond the
ends of the channel 61 so as to add stability to the
insulator 6. To save material, the underside of the part
35 63a is formed with a recess 65. In addition to the
underside of the body 60, the corners of the upper main
face are also rounded off, approximately following the

30



clip-retaining nenbers (52) being spaced apart so as to
openi ng (54) therebetween for receiving the
of such an M shaped clip (1)
passageways (53)

30 define an

I nterconnected inner | egs
and being fornmed with respective guiding
t heret hrough for receiving respectively the outer

| egs of the Mshaped clip (1), characterised | — 35
(5)"is suitable for retaining a railway rail fasteningepLACEMENT BHEET S
clained in any preceding claimand i33 such thyt, as ' [
driven into it, the outer |egs [err] . 32

[err] thereof are forced downwardly with respeti—ta-iheinrer——
curvature of the channel 61 in that region.

The toe insulator 6 of Figs. 11A and 1l1B differs
from that of Figs. 9A to 9C in that a part 63b, bounded
by the parts of the channel 61 which receive the third
and fifth portions of the clip 13 and 15, has an upper
surface which is at the same level as the material
bounding the outer wall of the channel 61 and extends
beyond the main part of the body 60 so

as to form an
elongate tab 64a, the upper surface of the tab being

10 slightly rounded and the lower surface of the tab being
more rounded, and the thickness of the tab 64a decreasing
both laterally and longitudinally as one progresses away
from the main part of the body 60.

A modified form of the insulator shown in Figs. 10A

15 to 10C is shown in Figs. 12A to 12C. One difference
between the two insulators is that the insulator of Figs.
12A to 12C has a less rounded underside, thereby reducing

the amount of material required for the insulator.
addition,

In
the channel 61 extends further around each side
20 of the part 63a. Furthermore, the free edges 62a of the
projections 62 are chamfered so as to permit easier
fitting of the clip.

An alternative form of toe insulator, which could be
used with the clip of Figs. 2A to 2E or 3A to 3E will now
be described with reference to. Figs. 13A to 13E. The toe
insulator 600 has a body 601 formed of insulating
material shaped so0 as to provide a recess 602 for
receiving the fourth portion 14 of the clip 1 such that
the fourth portion 14 is completed encapsulated. The
insulator 600 is held on the fourth portion 14 of the
clip 1 by means of a elongate projection 603 which
projects from the ceiling of the recess 602 and engages
with the clip 1 to facilitate fitting of the toe
insulator 600 onto the fourth portion 14 of the clip.

The sides of the toe insulator 600 are provided with
slits 604, cooperating with holes 605 at one end thereof,
running from the opening 606 of the recess 602

25
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| egs, thereby changing the clip (1) fromits unstressed to its stressed
operative configuration in which the said fourth portion (14) of the
clizp projects froma front 5 face of the device to bear

on a rail _and the
| ongi t udi nal axis of the fourth portion (14) j 1 a
pl ane which is substantially parallel to, but spa @E?LACHMéﬁﬁ éﬁﬁj ane
contai ning the | ongitudinal axes of the firstiland S¢ I!utl s (11,
17). 10 22. An anchoring devi¥%e as cl ai med lhat@ra m """"""""""" erein
t he sai d guiding passageways (53) are forned on |c>peC[IV6 “outer faces
of the said clip-retaining nenbers (52). 23. An anchoring

devi ce as cl aappdokimateliym tiib Qm#%as 32, tuﬁuﬂéﬂgthe?ﬁhtné s Ficd QUiF:ngf
assageways ) e wall o
PRI (5043 tompatd G L Ui Ay

n anchoring
device as cl arfelei g0 ld'lght Y ag| 51‘%5“@132‘21'0452%“%@@ each of

the said 20 thepfoetth poxtimnildr of( 58 &bHp It mhepeetése ¢ax ald ons

t her eon SQaCGQthQH‘EQ §a¢61$§¥35 BEPLtbr PerPhery of BHET Sl Yy O) ecting
portion (55) gggtiogxi of the é¥¥¥ 1, the opening 606 thereto being

shaped substantially like a stadium race track. The

thickness of material of the insulator at the part which

will be uppermost when it is in use is substantially

uniform, but the part of the insulator which will be

lowermost when the clip is in use, i.e. which will bear

on the rail, increases steadily proceeding away from the

end of the insulator adjacent to the opening 606.

An embodiment of the toe insulator 6 of Figs. 9A to
9C for use with a clip 1 as described with reference to
Figs. 2A to 2E has: a body 60 which is 55mm wide and SOmm
long excluding the tab 64, which is 22mm wide, 3mm thick
and 20.S5mm long, the body 60 being 22.5mm high overall in
the region of the parts 62, and 19mm high overall in the
region around the channel 61, there being a maximum
thickness of material of about 7.5mm around the channel
61, and the underside of the body 60 being inclined with
respect to the underside of the tab 64 by an angle B of
129; a channel 61 having an outer periphery with radius
of curvature of 24 and an internal radius'of'curvafure of
7.5: a part 63 which has a maximum height of 4mm above
the lowermost point of the channel; and parts 62 which

start 28mm back from the front of the body 60 and are
42.5mm apart.

10
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30 An embodiment of the toe insulator 6 of Figs. 10A to

10C for use with a clip 1 as described with reference to
Figs. 2A to 2E is similarly dimensioned with respect to
corresponding parts as the insulator described above, but
has a part 63a which is 55mm long and 17mm wide, with a
35 slot 65 which is 49mm long and 10mm wide.

An embodiment of the toe insulator 6 of Figs. 1l1A

and 11B for use with a clip 1 as described with reference



partially over the said opening (54) such that, when said
retai ned by said device (5), said 25
are’located directly

the clip

novenent of the said inner |egs. 25. |
claimed in any one of 30 <clains 21 to 24, wheri
passageway (53) has a portion2653a) which

proceedi ng

above at |east part of each of the inner
(1) such that those portions ser 0| i-i-t—opWwar g

al ong sai d passageway (53) in all

opening (56) thereof into which an outer |eg of a‘blii (1) S

i nsert ed when ¥h&1g8yi 22 t9)2E hass asbody of ‘?I‘E}Ghabﬁt%fﬁg wide 8bder | eg of
the clip (1) wimm toagel the (ddrt 64a exténdfndBhefondethé Badyt 6@ devi ce (5)

S0 as 10 driveidighce 4omm, ' &% CURNR1ILY 1 ghE bd ERREChsEfatR BelRger | €os.
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19mm at the front and 24mm at the rear, and the underside
of the body being inclined at an angle B of 12°; and a
part 64a which is 18mm wide at its widest part and 14mm
at its narrowest, having an upper surface with a radius
of curvature of 25 and a lower surface with a radius of
curvature of 17 which is inclined at a part close to the
body 60 at an angle Yy of 32°.

A preferred form of the insulator 600 shown in Figs.
13A to 13E for use with a clip as described with
reference to Figs. 2A to 2C has: an opening 606 which is
48mm wide and 16mm high, there being 4mm of material
above the recess, and a minimum of 4mm of material and a
maximum of B8mm of material beneath the recess; sides
formed with the slots 604 which are 2mm thick, the slit
being 25mm long; a recess 602 which is 40mm deep, there
being 4mm of material at the end of the recess; and a
projection 603 which is formed 10mm from the opening 606
of the recess 602.

Installation of the clip 1 into an anchoring device
5 as shown in Fig. 1 will now be explained with reference
to Figs. 14A to 14C (the toe insulator 6 that would
normally be carried by the clip 1 being omitted for

- clarity in these Figures).

Fig. 14A shows the clip in an initial position, as
it is when it is about to be driven into the device 5,
with the fourth portion of the clip 1 resting (via a toe
insulator 6, not shown) on the base member 51 of the
anchoring device 5 and the outer legs of the clip 1 just
inside the passageways 53 of the anchoring device § such
that part of the lower surface of the outer legs rests on
the portion 53d of the anchoring device 5, the face 18a
of the detent 18 which is closest to the free end of the
outer leg is in contact with the second face 53b" of the
projection 53b, and the upper tapered surface 19a of the

clip (1) is
I nwar dl y- proj ecting portions (55)

| egs of




C L M S *4

[err]
Date:.5. AUG

33 26. An anchori ng
device as clained in any one of claims 21 to 25, wherein said base
menber (51) is such t hat when each outer |eg of thf‘"~-r-——-_..

I nserted into t he opening (56) of a corresponding j

the=device (5) such that an upper part thereof abuts t

passageway (53) and a |ower part therdof abut s t hej f48®r...0f...Lhe..... .
passageway (53) at said opening thereinto, the four

the clip (1) is supported by said base menber (51). 10 27. An
anchoring dgw f@ﬁtéﬁ Leqi 1@ aﬁlgnynoa&aﬁétct witnclcaensl&liﬁ p%@:t \sba{el n
opposi ng si de reta no
connect ed togef’%l ﬁ%yroop Ah¢ pase %%mrgy( 51 Fgﬁﬁ ‘féﬁ@l eb

lengths. clip i85 oy pantdeliy deflected doxi puample m@mm 15

wher ei n sai d baat 8Enketotdil)dcrieresdbs &l y2aail end

5 When the clip is driven into an intermediate

position, as shown in Fig. 14B, in which the face of the
detent 18b is brought into contact with the first face
53b' of the projection 53b, the outer legs are deflected
downwardly a little more, bringing the second and sixth
portions 12 and 16 of the clip 1 upwardly. In this
position, the fourth portion of the clip rests above part
of the side post insulator 7, thereby preventing upward
movement of that insulator. If the insulator is shaped
such that it holds down the rail pad 4, then in this

position the clip also serves to retain the rail pad
through the insulator.

10

15

Thus, it is envisaged that the
clip, insulator, and preferably also the pad, could be
installed on a sleeper provided with an anchoring device
5 in the sleeper factory before being taken to site.

Fig. 14C shows the clip as it appears when it has
been driven from the intermediate position shown in Fig.
14B into a final position where the fourth portion 14
(normally carrying a toe insulator 6) of the clip 1 bears
on the rail 2. As the clip is driven horizontally, the
sloping roof of the passageway.in contact with the upper
tapered surface 19%a of the outer leg urges the outer leg
downwardly, thereby deflecting the clip. In the final
position of the clip, the detent 18 in the clip 1 is
engaged by the second projection 53c of the anchoring
device 5 and the free ends of the outer legs overlie the
locating feet 76 of the side post insulator 7 so that
upward movement of the insulator 7 is further restricted.
The clip is fully deflected in this position, the fourth
portion of the clip lying in a plane which is '
substantially parallel to the plane containing the first
and seventh portions of the clip and the second and sixth
portions 12 and 16 of the c;ip being at their highest
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portion of one of the said clip-retaining nenbers (52) to an adj acent

end portion of the other of the said clip-retaining nenbers (52).

29. An anchoring device as clainmed in any one of 20 «clains 21 to 28, for
use with a clip (1) as clained in any one of claims 15 to 20,

i ncl udi ng second | ocating means (53b, 53c) for coope| pg-at=tNf | 1 St
| ocati ng means (18) on said clip (1). o

device as clainmed in claim?29, in 25 27conbi nati on i

clained in claim18, wherein the roof of one ¢r_gadd WV M.
passageways (53) is provided with a downwar dl {- Bi'F et ed " peo n
(53c) for e%gpging with the recess (18) provi ded on the

correspondi ng oY I"eg of the clip (1). 31. An anchorlng

device and clip conmbMheni the sglip 1is ip| &Fﬁeﬂliﬂiaéi pesigbonpiehei n said
projection (53C)irdsulator ik0£A&LEs wokel (pdiatdy,Clsop (%) réplddnbrit) of

S(ZJSI :[Alnognlcﬂorl ng (fewngé‘ltg?i Jf % e) ears isaq"agg %Cgfgﬁié@éda rf | ai m 31,
wher ei n t he $oofdrfivinge the ehtm kﬁbaCR 1“t9hét%dﬂﬁﬁﬁéﬂaygs%5 291 s provi ded
w th anot her without the need to remove the clip 1 completely from the
anchoring device 5.
As the second and sixth portions 12 and 16 of the
clip are, in the initial position of the clip, close to
10 the surface of the sleeper, a potential problem of rail
foot entrapment, that could occur when a rail is being
lifted from its typical initial position alongside the
rear of the anchoring device onto the rail pad 4, can be
avoided. This shape of clip, in which the outer legs are
15 deflected downwardly in relation to the inner legs, also
allows the overall height of the shoulder to be reduced,
thereby permitting it to be lighter and cheaper.
Desirably, when a clip 1 is installed in an anchoring
device 5 there is a clearance of about 5mm between the
20 bottom of the toe insulator 6 and the base member 51 of
the anchoring device 5 so as to ensure that if the height
of the rail is reduced owing to wear of the rail pad
beneath it the clip will not be prevented from bearing

sufficiently on the rail by the base member 51 of the
25 anchoring device 5. '



Eig\r/\nrw}/vérdl @I[mﬂ nmlwnumtlon (53b) for engaging \[Nlef’ P] C L M S.*

sard v eoesy An anchori ng deV|ce and C|Ip
conbl nation as clainmed in clai m 32 wherein the

claim32 is located such that the clip (1) is held i}
which the clip (1) does not bear on an adj acent
An anchoring device and clip conbi nati oyg as cl ai

wherein the projections (53b, 53c) are | ocated atiLérihe R OFOne or
each of the CLAIMS:

1. A railway rail fastening-clip (1) suitable for

holding down a railway rail (2), which clip (1) is formed
from a rod of resilient material bent so as to be
approximately M-shaped in plan, the clip (1) having,
proceeding from one end of the rod to the other, a
substantially straight first portion (11), a bent second
portion (12), a third portion (13), a bent fourth portion
(14), a fifth portion (15), a bent sixth portion (16),
and a substantially straight seventh portion (17), the
first and seventh portions (11, 17) forming respectively
the outer legs of the M, the third and fifth portions
(13, 15) forming respectively the inner legs of the M,
the second and sixth portions (12, 16) joining the outer
legs to the inner legs and the fourth portion (14)
connecting the inner legs together, the.clip being such
that, when in an unstressed configuration, the
longitudinal axis of the fourth portion (14) lies in a
plane which is inclined with respect to a plane

containing the longitudinal axes of the first and seventh
portions (11, 17);

10

15

20

characterised in that the clip has a stressed
operative configuration in which the longitudinal axis of
the fourth portion (14) iies in a plane which is
substantially parallel to, but spaced from, the said

plane containing the longitudinal axes of the first and
seventh portions (11, 17).
2,

25

A clip as claimed in claim 1, wherein the third
and fifth portions (13, 15) converge towards one another

at the respective ends thereof remote from the said
fourth portion (14).

30

3. A clip as claimed in claim 1 or 2, wherein,
when the clip (1) 1s'in its said unstressed
configuration, no part of the longitudinal axes of the
second and sixth portions (12, 16) is inclined with
respect to the plane containing the longitudinal axes of

35



10 pass 35. A nmethod of installing a clip (1) as
cl ai med; fﬂﬁmmﬂmmﬂmﬂ claims 1 to 20 into an g T —£5) as
clained i A ahy 'oné of° clains 21 to 34, in which tueRE?%kCEMENESHEE(
the rod formng the clip (1) are i-nserted 15 int# respective openin

of t.he passageways (53) in the device. (5) sichatehal-5aAlBrIgaT...
each outer |leg abuts the roof of the passageWay (53) ara-trHe-

portion (14) of the clip (1) is supporbed by the base menber (51) of
the device (5), and the clip (1) is driven 20 such that the outer |egs

thereof are feneed1bethamd Wilrenth pbPeidRs SEAEVAYS S§33na§.?glfpmwardl y with

respect to th | rc# s, thereby changing the clip ) fromits
unstressed toSFFStE r§§§% (ggérative configuration as it is driven

until it reaches addesideelin@a icdnimpd hinselaiss 3qcwhegethenalailisdog( 5) .
36. A method parenpEoyhagléngituaindl ases!of Bk isecond 2A8Ys Ot Im;m gl ?inm;ny
one. of ol 5 e Pgs tLohbofL 1k flde unca PRERCY b E RIS’ B AR dgle]) are 30
inserted i nt oSFRAtREsERBBWASS- (53) of the device (5) such
5. A clip as claimed in any preceding claim,
wherein, when the clip (1) is in its said unstressed
configutatibn, the ratio of the maximum distance between
10 the longitudinal axis of each inner leg and the plane

containing the longitudinal axes of the first and seventh

portions (11, 17) to the diameter of the rod forming the

clip (1) is equal to or less than 4.

6. A clip as claimed in claim S, wherein the said
15 ratio is 2.0.

7. A clip as claimed in claim 5, wherein the said
ratio is 1.25. '

8. A clip as claimed. in any preceding claim,
wherein the longitudinal axes of the said first and

seventh portions-(ll, 17) are substantially parallel to
one another.

20

9. A clip as claimed in any preceding claim,
wherein the said third and fifth portions (13, 15) are
substantially curved suéh that their longitudinal axes
lie in respective planes which are at least approximately
perpendicular to the said plane containing the axes of
said first and seventh portions (11, 17) of the clip (1).

10. A clip as claimed in any preceding claim,
vwherein the said third and fifth portions (13, 15) are
spaced apart from one another by the said fourth portion
(14) and the said second and sixth portions (12, 16) are
bent such that respective parts thereof are closely
adjacent to one another.

11. A clip as claimed in any preceding claim,
wherein, when the clip (1) is viewed in plan, the said

. fourth portion (14) extends beyond respective free ends
of the first and seventh portions (11, 17).

25
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that th

hoI dt hgmm
the el

(1) is held by sald 35

rail way rail (2) adjacent to the device (5). Date :
as clained in C|a|m36 wherein the C % LC g P21 (= RS
35
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on the clip (1) and device (5) cooperate to
m!“w H"II rst position before the clip (1) is driven,
M reven into a ;

second posititk |
!ocatlng means (18; 53b, 53c §§B%§@§§Hﬂ}%§ﬁi%

clip (1) is driven out of sala second position back to

12. A clip as claimed in any preceding claim,
wherein the surface {(1%a) of each outer leg, adjacent to
a free end ( A, B) of the rod, is, at least at the part
which is uppermost when the clip (1) is in use, inclined
dowvnwardly with respect to the longitudinal axis of the
outer leg proceeding along that outer leg towards the
free end (A, B).

13. A clip as claimed in claim 12, wherein said
surface (19a) is inclined at an angle of 30°.

'14. A clip as claimed in any preceding claim,
wherein at least one of the inner or outer legs of the
clip (1) is provided with first locating means (18) for
cooperating with second locating means (53b, 53c)
provided on a clip anchoring device (5) so as to locate
the said clip (1) at a desired position with respect to
the said clip anchoring device (5) when installed
therein, wherein at least one abutment surface (18a, 18b)
forms one of the first and second locating means (18;
53b, 53c) and at least one cooperating projection (53b,
53c) forms the other of the first and second locating
means (18; 53b, 53c), both the abutment surface (18a,
18b) and one face of the cooperating projection (53b,
S3c) being acutely inclined in one sense to the
longitudinal axis of the leg of the clip (1) having said
first locating means (18) thereon such that the said one

face of the said cooperating projection (53b, 53c) abuts

against the said abutment surface (l18a, 18b) so as to

locate the clip (1), but such that driving of the clip
(1) in either of two directions parallel to the saild axis
forces said projection out of contact with saild abutment
surface (18a, 18b).

15. A clip as claimed in claim 14, wherein the or
each leg provided with said first locating means (18) is
one of the outer legs of the clip (1).

16. A clip as claimed in claim 14, wherein
respective such first locating means (18) are provided on

"each of the said outer legs for cooperating with



I 5 02 e 25 2

il (2), which
insulatort (7) ts Yocatéd between 5 the device (5) eI aj , may be
repl aced without the need to nove the device (B
38. A nethod as clained in claim36, wherein the en,
either fromsaid first position or sai d second; ird
position between the 10 first and setbnd position whi=eh (D)

does not bear on a.railway rai.l adj acent t evice. (5) bu
retains on thé °5§\?|688m€5’5‘ga%e%/?%{lllgf’%@'n?o e%’i‘%cﬁ@dag%q pr°Y’née[§ ating the
device (5) from tihe saifl anghorigenideyice (Hbi vieken tthe ¢dibcél S5dsand t he
rail (2). 15 installd8. théBedssenbly conprising a railway rail (2), an

D051 11 onad. adi acentTro A FERG SLamed 2 Spyyoft Be Daime Y811 o
cl ai med i nSanyl@nahsireinakhe arteaclp abutmepgsssurface i (18%he18bVi & (5),

}Nrerei n the fofgdned ®it cae 2Rclindd)fle OEcaCkbeéd) LRANerORableot ail
ange.

conprising a s%%%lsgag"rd iArns?% js\te gt?%%?a‘-’,?c Ctlc??‘lﬁengg‘glfﬁngkairr‘n &gé o‘;,‘f,gts?_gé
sense to said longitudinal axis. '

18. A clip as claimed in claim 17, wherein said
recess is formed in a part of the or each outer leg which
is uppermost when the clip (1) is in use.

19. A clip as claimed in claim 18, wherein said
part is near the free end of that leg.

' 20. A clip as claimed in claim 17, 18 or 19,
wherein the inclined faces of said recess are joined
together by a further face (18c) of the said recess which
is substantially parallel to the longitudinal axis of the
outer leg of the clip (1), such that said inclined faces
are spaced apart from one another by a predeterminéd
distance, thereby defining two desired positions at which
said clip (1) way be located with respect to the
anchoring device (5).when installed therein.

21. An anchoring device, for‘xetainingia railway
rail fastening clip (1) which is approximately M-shaped
in plan, which device (5} has a base member (51) and a
pair of clip-retaining members (52) connected to said
base member (51) and extending substantially upwardly
with respect thereto when the device (5) is in use, said
clip-retaining members (52) being spaced apart so as to
define an opening (54) therebetween for receiving the
interconnected inner legs of such an M-shaped clip (1)
and being formed with respective guiding passageways (53)
therethrough for receiving respectively the outer legs of
the M-shaped clip (1), characterised in that the device
(5) is suitable for retaining a railway rail fastening
clip (1) as claimed in any preceding claim and is such
that, as a clip (1) is driven into it, the outer legs
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el ectri terial for electrically |solat|ng t he
anchorl q(l ”" ’I mF]Bsal drail (2), 25 1 ocatedg- =

s 4nsulator (7) having first anf mmmcﬁmﬁmﬁﬂﬁﬂ
parts (71 72) whi ch adj oi n one another at an al
O[err],

1 g| e,
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fourth portion (14) of the clip projects from a front

S face of the device to bear on a rail and the longitudinal

axis of the fourth portion (14) of the clip lies in a
plane which is substantially parallel to, but spaced
from, the plane containing the longitudinal axes of the

first and seventh portions (11, 17).

10 22. An anchoring device as claimed in claim 21,

wherein the said guiding passageways (53) are formed on

respective outer faces of the said clip-retaining members
(52).

23. An anchoring device as claimed in claim 21 or

22, wherein each of the said guiding passageways (§3) is
in the form of a channel formed in a side wall of the

associated clip-retaining member (52)
24,

15

An anchoring device as claimed in any one of
claims 21, 22 or 23, wherein each of the said
clip-retaining members (52) has, at respective locations
thereon spacéd from the said base member (51), an
inwardly-projecting portion (S5) which extends at least
partially over the said opening (54) such that, when said
clip (1) is retained by said device (S5), said _
inwardly-projecting portions (55)'are located directly
above at least part of each of the inner legs of the clip
(1) such that those portions serve to limit upward

movement of the said inner legs.
25.

20

25

An anchoring device as claimed in any one of

- claims 21 to 24, wherein the roof of each passageway (53)
has a portion (S53a) which slopes‘dpwnwardly, proceeding
along said passageway (53) in a direction away from the
opening (56) thereof into which an outer leg of a clip
(1) is inserted when the device (5) is in use, for
abutting the outer leg of the clip (1) when the clip (1)
is being driven into the device (5) so as to drive that
leg downwardly with respect to said inner legs.
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assenbly as clainmed in claim42, wherein the 10 free end (A B) of an
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el ectrically- Iﬁ’%%ﬂ'- d’!l?eﬁg et?&f‘ePP'éFrf:b?g é?feé:tl"tel &&P—Py(l) 18 J.nserted into
the opening (56) of a corresponding passageway (53) of

S the device (5) such tha; an upper part thereof abuts the
roof of the passageway (53) and a lower part thereof
abuts the floor of the passageway (53) &t said opening
thereinto, the fourth portion (14) of the clip (1) is
supported by said base member (51).

10 27. An anchoring device as claimed in any one of

claims 21 to 26, wherein opposing side faces of said

clip-retaining members (52) are not connected together by

said base member (51) along their entire lengths.

28. An anchoring device as claimed in claim 27,

15 wherein said base member (S1) connects only an end
' portion of one of the said clip-retaining members (52) to
an adjacent end portion of the other of the said
clip-retaining members (52).
- 29. 2An anchoring device as claimed in any one of
20 claims 21 to 28, for use with a c¢lip (1) as claimed in
any one of claims 15 to 20, including second locating
means (53b, 53¢c) for cooperating with first locating
means (18) on said clip (1).

30. An anchoring device as claimed in claim 29, in
combination with a clip (1) as claimed in claim 18,
wherein the rodf of one or each of the passageways (53) '
is provided with-a downwardly-directed projection (53¢)
for engaging with the recess (18) provided on the
corresponding outer leg of the clip (1).

30 31. 2An anchoring device and clip combination as
claimed in claim 30, wherein said projection (53c¢)

located such that the clip (1) is held in position i

which the clip (1) bears on an adjacent rail (2).
32.

25

An anchoring device and clip combination as
claimed in claim 31, wherein the roof of one or each of
the passageways (53) is provided with another
downwardly-directed projection (53b) for engaging with
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position in which the clip (1) does not bear on an
adjacent rail (2).

34. An anchoring device and clip combination as

claimed in claim 33, wherein the projections (53b, S3c)
are located at either end of one or each of the
passageways (53).

35. A method of installing a clip (1) as claimed in

any one of claims 1 to 20 into an anchoring device (5) as
claimed in any one of claims 21 to 34, in which the free
ends (A, B) of the rod forming the clip (1) are inserted
into respective openings (56) of the passageways (53) in
the device. (5) such that an upper part of each outer leg
abuts the roof of the passageway (53) and the fourth
portion (14) of the clip- (1) is supported by the base
member (51) of the device (5), and the clip (1) is driven
such that the outer legs thereof are forced both along
the passageways (53) and downwardly with respeét to the
inner legs, thereby changing the clip (1) from its
unstressed to its stressed operative configuration as it

is driven until it reaches a desired location with
respect to the device (5).

36. A method of employing a clip (1) as claimed in

any one of claims 14 to 20 in combination with an
anchoring device (5) as claimed in any one of claims 32
to 34, wherein the outer legs of the clip (1) are

inserted into the passageways (53) of the device (5) such
that the locating means on the clip (1) and device (5)

cooperate to hold the clip (1) in a first position before
the clip (1) is driven, and the clip (1) is driven into a

second position in which the clip (1) is held by said

locating means (18; 53b, S3c¢c) so as to bear on a railway

rail (2) adjacent to the device (5).

37. A method as claimed in claim 36, wherein the
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clip (1) is driven out of said second position back to
said first position so that an insulator (7) for
electrically insulating the device (S5) from an adjacent
railway rail (2), which insulator (7) is located between
the device (5) and the rail (2), may be replaced without
the need to move the device (5) or the rail (2).

38. A method as claimed in claim 36, wherein the
clip (1) is driven, either from said first position or
said second position, into a third position between the
first and second positions in which the clip (1) does not
bear on a railway rail (2) adjacent to the device (5) but
retains on the device (S) an insulator, for electrically
insulating the device (5) from the rail (2), located

between the device (5) and the rail (2).

39. An assembly comprising a railway rail (2), an

anchoring device (5) as claimed in any one of claims 21
to 34 positioned adjacent to a flange of the rail (2),
and a clip (1) as claimed in any one of claims 1 to 20
installed in the device (5), wherein the fourth portion
(14) of the clip (1) bears on the rail flange.

40. An assembly as claimed in claim 39, further
comprising a shoulder insulator (7), formed of
electrically-insulating material for electrically
isolating the anchoring device (5) from said rail (2),
located between the device (5) and rail (2), the
insulator (7) having first and second plate-like parts
(71, 72) which adjoin one another at an angle, greater
than 0°, which is such that the first plate-like part
(72) of the insulator (7) rests on a ledge portion (51a)
of the anchoring device (5) and the second part-like part
(71) of the insulator (7) is in contact with a face of
the anchoring device (5) which adjoins said ledge portion
(51a) and is adjacent to the foot of the rail (2), the
insulator (7) also having insulator locating means (73)

for locating the insulator (7) relative to the said
anchoring device (5).

41. An assembly as claimed in claim 40, wherein the
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anchoring device (S) has an upstanding ridge portion (57)
which projects into a corresponding slot (75) in part of
the insulator (7) constituting at least part of said
insulator'lqeating means (73).

42. An assewbly as claimed in claim 40 or 41,

wherein at least part of said insulator locating means
(73) is constituted by a portion (76) of the insulator

(7) which is located beneath part of said clip (1).

43. An assembly as claimed in claim 42, wherein the

free end (A, B) of an outer leg of the clip (1) lies

above said portion (76) of the insulator (7).

44. An assembly as claimed in any one of claims 39

to 43, further comprising a clip insulator (6), formed of
electrically-insulating material for electrically
isolating said clip (1) from the rail (2), which clip
insulator (6) is carried by a clip (1) so as to surround

the region thereon which bears on the rail (2).

45. An assembly as claimed in claim 44, wherein

said clip insulator (6) comprises a substahtially
plate-like member (60) formed in one main surface thereof
with a channel (61) shaped for receiving said clip (1).
46. An assembly as claimed in claim 44 or 45,
wherein said clip insulator (6) comprises resilient
projections (62) overhanging part of said channel (61)
which deform under pressure to allow the insulator (6) to

"be clipped onto or off the clip (1).

47. BAn assembly as claimed in claim 44, wherein
said clip insulator (6) comprises an encapsulating pocket
(600) of insulating material within which that part of

said clip (1) which bears on the rail (2) is retained.
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ABSTRACT
RAILWAY RAIL-FASTENING CLIP AND ASSEMBLY
AND METHODS OF EMPLOYING THE SAME
A railway rail fastening clip (1) suitable for

holding down a railway rail (2) is formed from a rod of
resilient material bent so as to be approximately
M-shaped in plan, the clip (1) being such that, when it
is bearing on the flange of a rail (2), the longitudinal
axis of a part (14) thereof, which interconnects inner
legs (13, 15) of the M, lies in a reference plane which
is substantially parallel, but not identical, to a plane
containing the longitudinal axes of outer legs (11, 17)
of the M. Such c¢lips (1) are used with an anchoring
device (5), which, as the clip (1) is installed therein,
deflects the outer legs (11, 17) downwardiy with respect

to the inner legs (13, 15), so as to place the clip under

stress.

FIGURE 1



