WO 2004/ 074066 PCT/ EP2004/ 050070 SW TCH MACHI NE FOR
RAI LMVAY AND TRAMMY SW TCHES 5 The invention rel ates
woao@/swictch machi ne for railway and tramway SGIEPRE®S/050070
or the like, having an enclosure for its operating
units of the same size as a tie and adapted to be
used like a tie. Such switch machi nes are wel |l - known
and have 10 considerabl e advantages. Particularly in
hi gh speed railway Iines, switches have relatively
l ong switch points to provide such a w de radius of
curvature as to stand the high speed of the train.
Unli ke conventional switches, in which a 15 switch
machine is provided at the heels of the swtch points
and an additional switch machine is possibly provided
at the frog of the swtch points, high speed sw tches
as described, fs&egﬁbgmxm\&%&wmﬁ SWichBs
machi nes "arran along the swtch points, to keep
20 the latter in the proper curvature condltlon as the
train passes thereon. As a rule, switch machines all
have the function of displacing switch points between
two switch positions . in which one of the switch
poi nts Ts thr 0% ZE%0d St he R of r 8EHOhATATHFaiP* and
t he ot her *rREvapVAE CEARHSY fSHETRRPY .o Thee s\ikechapionen
carrier urrti®sure sw tichorepachy mestsadSohdhane $iat Glses
t hat aut ot ia6d@labyptb®ek eh@ea pakdtscibn the t hrown
position as tB@ch r&ach sakthianbthr oun HeSibiPn.and, 3L e
nmoved {0 tch?u 0i Nt agJaggsl ng condi tion 30 as soon as
the carrier uUnits are actuated to nove the WO
2004/ 074066 PEﬂ“FEF—"?E)‘GZ/ ’G’SWPOSPeEd RN 1335t T8RNt
away fromretre retrtiedpoldongriteli [PointFhee |rrpcidessushne be
of the sowtad kediut ri babhk@roOrasM@nstand the high speed of
the train. Unlike conventional switches, in which a
15 switch machine is provided at the heels of the switch
points and an additional switch machine is possibly
provided at the frog of the switch points, high speed
switches as described hereinbefore have multiple switch
machines arranged all along the switch points, to keep
20 the latter in the proper curvature conditionm as the
train passes thereon.

Ag a rule, switch machines all have the function
of displacing switch ©points between two switch
positions in which one of the switch points is thrown

25 against the corresponding rail and the other is moved
away from it. The switch point carrier units in switch
machines also have latches that automatically lock the
points in the thrown position as they reach said thrown
position and are moved to the point releasing condition

30 as soon as the carrier units are actuated to move the



trailable type, i.e. connections may be provi ded
bet ween point carrier units which allowthe train to 5
woizsplEemet he points as it passes through the serEeR04/050070
thereby rel easing said poines from position |ocking
| at ches. Such connections are so adjusted that the
train wheels nust exert a certain thrust on the switch
points, e.g. when the train runs through an unsw tched
10 turnout in the direction opposite to the direction
of traffic. The wheel progressively wedges between
the thrown switch point and the correspondi ng rai
and pushes the switch point away fromthe rail. In
the non-trailable type, the switch points are 15
fixedly held in the thrown position so that any train
passage woul d have the effect of damaging the carrier
units or special weakened portions requiring a
pr edet er mthe¥rbrwaid megirtopvay. H@yyErUShyresiohding rail.
trail abi | iThy 1ekctas Saunt Bh offpicHel Be-cal@d riegiliabBs ohirgher
construct i+@R 160t StypAPr €OV e conhdbtis t:ahe W JrBv16d ¥
long swit G, QL NSy thAllabldiid thk.gh Q1Y efLQui e, for

t he svvltch machine/s at the heels of the switc

poi nt s, > WISTRIZE® A tifa" i nferitedpsite PBPITofe SHtF<ht
the frog, TPirEh I3RS ataifr arittpaSergecdbiag Lagdtron,
as descri Betkhabovancht hamntctaers wheeks dgustet tigxerhe any
thrust fonees aeidl@uaWeisb Pabfthsn thddd€ronCaRSEFbEE | ON

parts of tptl?nt§W| t&hWQQJ Ble +EALMHAE DIdR daNuddlEcnea
vari ou SWI }:':nC t  in DA n :LS eggl%ncgngsq@e an SlébS%%llgl <:vaI | y
i dent i cal f‘orwalzl N ? ¢l HaehiThes. - 30 CsnsSiderion % hat
in high sﬁééﬁflapp'-i'*ﬁ%aﬁeangr@aeﬁflmvzcmﬁ)?éﬁﬁwn
PCT/ EP2004F8750070:tcB Bt chnd She eqefirpedrdioohaaié and
| ar ge numnipesreefihs vtigdh poABIC Bidyesroal tdagait.s | engt h,
there is the mea@leOfon-trailabie type, the switch points are
15 fixedly held in the thrown position so that any train
prassage would have the effect of damaging the carrier
units or special weakened portions requiring a
predetermined breaking force.
Obviously, the trailability of a switch machine
20 requires higher construction costs; moreover, in
switches with very long switch points, trailability is
only required for the switch machine/s at the heels of
the switch points, whereas in the intermediate portion
and at the frog, given a typical +train passage
25 situation, as described above, the train wheels do not
exert any thrust forces on the switch points.
Other construction parts of the switch point
carrier units in the various switch machines are common
and substantially identical for all switch machines,

30 Considering that in high speed applications each



m nimzing swtch machi ne fabrication costs and ti nes.
Therefore, the invention has the object of 5
wonrowiodiosg a swi tch machi ne as descri bed her ei ROBE®PR@®A/050070
al l owi ng, by inexpensive arsangenents, a faster and
nore effective fabrication, and limting both
fabrication and storage costs. The invention achieves
t he above objects by 10 providing a switch machi ne as
descri bed hereinbefore, wherein the latter has a
nodul ar construction. In said nodul ar construction,
one nodule is the enclosure, whose case part and
cover part are identical or cut froman identica
section, and there are further 15 provided identica
notor and transm ssion neans and two different point
| ocki ng, signaling and point coupling nodules, one
for the heels and one for the frog and the
i nt er medi arécpoit iremdred tehbavswit édropopurber, of switch
Parti cul amhshingshi d1eng epiar ate@gtgiM ttblrep CisNt theOGkedgos 20
nMeans ar e mpg:QviidedwiQh Rathe RAbALalidn tdAB CLidl maé

pOi nt traili ﬂ%r@éggél o@he :ugfenél.tont I'}l%shet%l S, ob\e’gé

means that each switch point has its_own polnt

| ocki ng® d&TCE" Bofb JaFteh aﬁoﬁ?ﬁcr’rbﬁekl?er’fﬁl’ﬁégﬁg f or
bot h swi tehlwm NPy ArEPIEEA FETRIERRest t ¢h faekeHi Res,

at the frogreaandfi@biven tibricatien e dinat elp@qttzigons:zotﬁl'he
joi nts betwaesatibe afDt@IragEdse. and the transm ssion

nodul e and betyeen, L8 pPoLo:bRCkizg é@de QQiéQlé ng,
nmeans d the transm. % on nodul e are ent lngai for

each type® 6t aiffér &t noaur e § d?sﬁrfbego The Rot or
modul e na;‘i’h‘b”é”dfr’f‘%ﬁ?‘i?éf [pgs BB P BTEREED WO
2004/ 074066 PET/EP2004413506PPEErv4tiche Ieanadfils sisofhe
nodul e of ehéressw tvbbscrachi et faps bhie pdreeds amdcikba t he
poi nt coupkidg B6A =h GGkt IMELMES, L there are further
15 provided identical motor and transmission means and two
different point locking, signaling and point coupling
modules, one for the heels and one for the frog and the
intermediate portions of the switch points.

Particularly, while separate switch point locking

20 means are provided for each point in the critical point
trailing portion, i.e. at the heels, which means that
each switch peoint has its own point locking device,
common switch point locking means for both switch
points are provided in switch machines, at the frog and

25 in the intermediate portions.

The joints between the motor module and the
transmission module and between the point locking and
coupling means and the transmission module are
identical for each type of different module, so that

30 the motor module may be dynamically connected both to



the internedi ate portions and the frog of the switch
points. 5 Also, the G section case has predeterm ned
woamnacticons for the individual nodul es coi nci @emMEPRA0/050070
means of the nodules for fi#ting the latter onto
correspondi ng connections. This may al so apply to the
cover. 10 Modularity may be al so extended to possible
di agnostics or controller units, that cooperate with
t he mechanical units of the switch machi ne and that,
thanks to a substantial anal ogy between nost of the
nodul es, are substantially identical for all switch 15
machi ne types. Here, a diagnhostics and controller unit
may be provided that is adapted to all switch nmachi ne
types and that, in switch nachines for the
internmedi ate portions and the frog of the switch
points will have nore diagnostic nmeans than required,
whi ch nearte rrages2Bssompbdplectt bie geitdatmedhing| &y, then
i nternal moddl fidi toy tid polhit agRESBihy CanAUGHE@S nvAYleb€oxal SO
provi ded afe r:@gahes athgordihd eheninedeagnestine bhitss
required, P}M}ﬁg.eby di agnostic nodul es may be sinply
adapted to e swtch machine type with no additional
cost asdoci at®d°t o Eel EEETARY ‘%ge ufds e PEATEE"The

nodul es, éePrRerioRmFPhFran- iivdéysd nehdatescerdacigent Molni ng
an i ndepemekaiat ofietrher magiuldy aferi Maependenrt lattreanmeptdut

Wi t hout aceedigaiRgd €anestidie BASIiday fisbtHgiy @Rt et he

switch maghiae in their proper positions. Any 30

construction taol erances for st ance,
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provi di ng SRFUELEHI%E J"%‘itﬁ?Js"ebe‘f‘Vré%n Ehip FPRASY ‘ﬂ’rﬂans
f or connec¢ths grcitahegzdofrity tthehsweiefr machine and that,

thanks to a sgubstantial analogy between most of the
modules, are substantially identical for all switch
15 machine types. Here, a diagnostics and controller unit
may be provided that is adapted to all switch machine
types and that, in switch machines for the intermediate
portions and the frog of the switch points will have
more diagnostic means than required, which means may
20 simply not be actuated. Also, an internal modularity of
diagnostic modules may be also provided as regards the
different diagnostic units required, whereby diagnostic
modules may be simply adapted to the switch machine
type with no additional cost associated to useless and
25 unused units.

The modules, either having an independent case or
forming an independent member with an independent
frame, but without a dedicated case, are easily fitted
onto the switch machine in their proper positions. Any

30 construction tolerances may be, for instance,



machi ne, which allow restricted position adjustnent.
For exanple, if the nodul es are designed to be secured
w6 20@/0740s6 swi t ch machi ne by bolts or the |ike, PCA&EP2004/050070
through holes therefor in $he case and/or frame parts
of the nodules or dedicated cases of the nodul es may
have the shape of a slot or a cross (i.e. two crossed
slots). Nevertheless, considering that the switch
machine is 10 preferably formed by a channel section,
the relative position of the individual nodules is
mai nly adjusted in the [ongitudinal direction of the
switch machi ne, whereas the position in the
transverse direction of the swtch machine is defined
by the side walls thereof. 15 The advantages of the
present invention are self- evident fromthe above
description. In fact, the different switch machi ne
types onl youbehfaged ifpo iy eretiding Rajusiable fogwisoprtmedn ng
units, i.@odyléd tolr Cadld |£yr | ddnndchidnt t1RASIT 86 itha sviekh
poi nt | 0CkhHGndTOAHLES a17€ rSWrk &Ra200JTBRLRAI RESustRbL: L he

poi nt _heelys, ang, Ll . 1.90 Jaxe. LIE RaliRes TBLY DA €5,
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assenblse as ’H]A%dgévgntatggs of the present invention are self-

evident £from the above description. In fact, the
different switch machine types only differ from each
other in a few operating units, 1.e. particularly in
the transmission and point locking modules. The switch
20 machines for the point heels and the frog have the same
motor modules, the same casing and the same
transmission module. The only difference lies in the
different coupling and point locking modules of switch
machines for the point heels and for the intermediate
25 portions and the f£frog. This obviously provides a
higher production effectiveness and cost reduction, for
fabrication and storage or purchasing by the
contractors that manufacture said operating units.
Obvious advantages are also obtained in terms of

30 maintenance and availability of spare parts. Also, as



requires sinple neans for unique predeterm ned
fastening of the operating units to each other and to
wo 200a74wesi ng. The invention also rel ates to POTERe04/050070
i nprovenents, which formthe subject of the dependent
clainms. The characteristics of the invention and the
10 advantages deriving therefromw || appear nore
clearly fromthe follow ng description of one
enbodi nent, which is shown by way of a non Iimting
enbodi nent in the annexed drawings, in which: Fig. 1
is a general schematic view of a railway 15 line
segnent, having a high speed switch, which conprises
switch machines for the heels, switch mnachines for
the internediate portions and switch machines for the
frog. Fig. 2 is a schematic view of the nodular 20
structure of the different types of swi tch nachines,
showi ng t lresazdsmorrshpdbices, ti t bvitel epaméeest ooft hdis
oper ati ng i6Rat aet &fel 84syCond Fdsg. to3asstmiflepedsS f@mldrt ey
view of aR.Qpeds sWilkGh RBLDI nforacqgmg NOpAeQetelthiBea
i nvention. .ﬁ:%n:{:nggbf 4&11% Foslsmﬁg g 8l ol ewngfdpthe
In

swi tch for t , i Ch™d3s

dot t ed ffl 8% "HHEY i ne the operating units which form
the switch nBehi ngavemiign 5 adfrows *alirtenl akged fdetef |

of Fig. 4isfrotdrentB0wisicatosf twditbgec?, of .tBe dmberidhe:
coupl i ng ang-poi nt WO 2004/ 074066 PCT/ EP2004/ 050070 7

| ocki ng uni tspQf QG RL.Lthe.t e IQ;QL NG fvenEd 4S - anfAendB,

6C, 6D are resi)ect Ive views qQ
advantages deriving therefrom w:.ll appear more clearly

from the following description of one embodiment, which
ig shown by way of a non limiting embodiment in the
annexed drawings, in which:

Fig. 1 is a g¢general schematic wview of a railway

15 1line segment, having a high speed switch, which
comprises switch machines for +the heels, switch
machines for +the intermediate portions and switch
machines for the frog.

Fig. 2 dis a schematic wview of the modular

20 structure of the different types of switch machines,
showing the common modules, with reference to the
operating characteristics.

Fig. 3 is a perspective view of an open switch
machine according to this invention.

25 Fig. 4 is a cross sectional view of the switch
machine for the heels, in which dashed and dotted lines
outline the operating units which form the switch
machine.

Fig. 5 shows an enlarged detail of Fig. 4 of the

30 area of module 2, i.e. of the coupling and point



swi tch point |ocking nmeans, associated to the two
points of a switch in the main switch machi ne and two
wo 2pawarhose secti onal top plan views as taken al eQWEP2H4/050070
different horizontal planes7of the two units of the
swi tch machine as shown in Figs. 4 and 5. Figs. 7A and
7B are enlarged views of Figures 6Aand 6B. 10 Fig. 8
is aviewsimlar to Figure 4 of a switch machine for
an internediate portion of the points. Fig. 9 shows an
enl arged detail of the swtch machine as shown in
fig. 8, i.e. the coupling and point | ocking nodule.
15 Fig. 10 is a partly sectional plan view of the
coupling and point |ocking nodule. Fig. 1 is a
schematic view of a railway |line segnment, which
includes a switch. The switch has a pair of switch
points 1, 2, 20 starting at a so-called frog 3 and
t er m nat i Agekdyy phiderof $neexf ErdbwY prigbs-i nt er nedi at e
posi ti on betwews. téae aeai écs 60 ard @Epeativeaciews lat ateder
to cause thfchr Bbidtt QodiNLr teabd,S LQLM:8:edl rt@mtmetwo

strai ght E:Eﬁl(\“.g o(‘}V swgtcgrgf]q‘.ne lrr!ag-b’sw:t.in:ﬁ rf?a\é‘!un(é\hariﬁ

points 1, 2 are alternat novabl'e to a so-¢

t hr own Ho&PET 8n s4bTet i 1Y é’é%ﬂ NSt 18 66‘?ef‘e§b‘l5ﬁdf°ﬁcg
rail, Thi $*FEESENEeEze6mt rRIPrEd °Bytheo Lea| YndétF i tlsh
machi nes. sFteh swkitich aasshermown Figs.H ger @. 1 has | ong

swWi t ch poi nt sypigasS 125 fauefer all ynlssesh ivBehti gl FpRe6s 30
l'ines. ToghllsSesenNd, 1N order to ensure a better notion

WO 2004{)074069 PCT/ EP2004/ 050 70 8 Of the t\NO swi.tch
a view simi re of s tc
poi nt s 2% 157 oW

et ween % he *f b "6ppSse p6st’t FFoffs
mul ti pl e SAFEEH TARehiREE R pPBITBetf, Fichpoints.

Fig. 9 shows an enlarged detail of the switch
machine as shown in fig. 8, i.e. the coupling and point
locking module.

15 Fig. 10 is a partly sectional plan view of the
coupling and point locking module.

Fig. 1 is a schematic view of a railway 1line
segment, which includes a switch.

The switch has a pair of switch points 1, 2,

20 starting at a so-called frog 3 and terminating by their
free ends in an intermediate position betwsen the rails
4, 5 of a track.
In order to cause the train to divert its route
from the straight track over a branch line, the switch
25 points 1, 2 are alternately movable to a so-called
thrown position, abutting against the corresponding
rail. This motion is controlled by so-called switch
machines. The switch as shown in Figure 1 has long
switch points, as is preferably used in high speed

30 1lines. To this end, in order to ensure a better motion



main switch machi ne, denoted Al, being at the free
heel of the points, one or nore internediate swtch
woachmesc5 A2, A3, being arranged al ong the p8aCmER24/050070

2, between the main switch8machine Al and the frog 3
of the switch and one or nore switch machi nes A4, A5
being | ocated at the frog 3 of the switch. The nmain
switch machine Al is located at the 10 transverse
axis of the track, which substantially passes through
t he contact points between the swtch points 1, 2 and
the corresponding rails 4 and 5 in the two different
thrown positions. Al the switch machines typically
have an 15 actuating notor, nmeans for transmtting
and/or transform ng the notion produced by the notor
into a rectilinear point throw ng notion, neans for
coupling the notion transmtting/transform ng neans
to the poifntts, tve. Yitehapaingy between gbis tur oprpatd hbttowens
of bars 2@oettitise modspleWbwiCth amehitlyn are Codoldtled, the
connect ed wadn tshe-cn GldbpUE, QEndaBd |AQ,n being at the free heel

tr ansm tt qugl!hterporiﬁésormen(g: %@nﬁ:tglgneg:ﬁge s%:g.f.q:g n%g nteg
t he correspondl ng .swtch $0| nt on

Si
Al 'so, sWit¢h Hach RS EpTtarey §°’§Ef dmaf'l E’et"?Sn
means for FeMRihgGwitee “}36‘?11‘1? énlaf‘i‘dttﬁé f2he Gwet Pl isviteh,
whi ch neargdare @Eutarsvical daghingk ads A5l l=ind @pcatbe at
machi ne i snackempbed tva sapva.t he points froma starting

thrown positi ef t:R:4hew:QRPORIAMt REOWD PASLLd QR the
Typi cal|y,, poi nt Iockl n%f ans,_ar e drl ven into.the 30
e

rel eased condition b Fangrati ohal” nbtreR oty

poi nt WD .?66%/50’7%6%‘ BET/ PO AP TBHO AFEYg” cHigpEFiTGh
means of tFh&tekns afnérthetMﬂ@mrtdﬁmgﬁlfsaﬁgfl@ﬁnirngh% he
not i on pr cdocedtebyntt tr@own positions.
211 the switch machines typically have an
15 actuating motor, means for transmitting and/oxr
transforming the motion produced by the motor into a
rectilinear point throwing motion, means for coupling
the motion transmitting/transforming means to the
points, e.g. bars or tie rods or combinations of bars
20 or tie rods, which are dynamically connected to the
ocutput of motion transmitting/transforming means on one
side and to the corresponding switch point on the other
gide.
Also, switch machines typically have automatic
25 means for locking the points in the thrown position,
which means are automatically releasable when the
machine is actuated to move the points from a starting
thrown position to the opposing thrown position.
Typically, point locking means are driven into the

30 released condition by the translational motion of point



notor. These neans are known in the special railroad
jargon as switch point |ocks. 5 These neans have
weubsHomissal | y al ways the sane functions, andPCHiE®2004/050070
allows to produce nodul ar swtch nmachines. Figure 2
shows three different types of switch nachines, i.e.
the main switch machine Al, the 10 internedi ate
swi tch machines A2 and the switch nachines associated
to the switch frog A and AS. in figure 2, the switch
machines Al to AS are fornmed by general operating
units or nodul es, which <correspond to the different
means that formthe 15 individual switch nmachines, as
descri bed above. As a rule, the main switch machi ne
has a notor and neans for transmtting/transform ng
the notion produced by the notor, as well as point
coupling and point lock neans. Further, this switch
machi ne neguHaye an Oaddi t$fonal ¥edul e meatenot edos,
whi ch congtadsuitesnd/benseningolthe rmoand/ @rodiraynestthes
modul e. Thetd/t eHlBdicahe SW £rohn NRACHANQFeciadS A8l doadS

those assg %ogtagdstjlgcht Q&mgvyoglgsh frog, have the sane
modul es_as the main nmach

transni$si on AESAs %E ﬁ%"e\/\éfﬂi’s‘tﬁgtl?ﬁé’ ﬁﬂs‘i’al’ff ESupihg
and t he pcﬁ“?ﬂtl?’tfckari?ez&h’ss i2A1ovE hee iRFPeretfidatae FE¢Fbns
and at thewafioge.do not require the sane construction
and functionakriguad ed ysnbeatuuees @Asrerbhte tiPdsn o%Wekikhn
machi ne Almach-ln-.hgsr efpree ttth xrgml Qfstch mach:l.ne Al, the

trans ti.ng/ tr nsformn a t oi nt
30 COU]JF')(%I nggean POl NE- g{‘g%:srmdﬁ §tﬁ§ e ?f"fa(re]hrlél%t VO

2004/ 07406‘65‘15(‘:%*/9%#20‘6‘&/?3’5'6?5‘7 °9 1§ ?“é‘f%”rence nunber s
13, 14, to shéw tHeisr 2cohlst raugtdhonachdiesf 8t ebrc et rom
the same moeukiesy | gentdre ppdratiSwl s or modules, which
correspond to +the different means that form the

15 individual switch machinesg, as described above.

As a rule, the main switch machine has a motor and
means for transmitting/transforming the motion produced
by the motor, as well as point coupling and point lock
means. Further, this switch machine may have an

20 additional module, denoted 5, which constitutes the
controller and/or diagnostics module.

The intermediate switch machines, as well as those
associated to the switch frog, have the same modules as
the main machine. However, the transmission means, as

25 well as the point coupling and the point lock means in
the intermediate regions and at the frog do not require
the same construction and functional safety features as
the main switch machine Al. Therefore, the motion
transmitting/transforming module, as well as the point

30 coupling and point locking module have different



machi ne, denoted 12, 13. The notor nodul es, denoted
10, are identical in 5 all switch machines A through
wé2004Regmbdi Nng the controller and di agnosti csPoDaR@4/050070
denoted 11, this may be identical in all switch
machi nes or have itself a special nodul ar
construction, to allow the manufacture of dedicated
versions for particular types of switch 10 machi nes,
when this is necessary or advantageous in terns of
fabrication costs. The greater functional difference
between switch machines lies in the nodules 12, 13
and 13, 14, which require special different
constructions, while having 15 the sane functions. In
fact, while in the main switch machine it is critica
for the switch point throwmm fromtine to tinme against
the corresponding rail to be locked in this thrown
posi tion icAferkecenpedrard cidl | 4. saf edev nghehercongiyug@on he
poi nt heelastmeenck heropakies shiratmodtiieslaid ythelevdiat ewithie
di recti ong@fnihdieadRLdd ng si.0ck running t hrough t he

switch, this peed. is NOtule! tedfla the A%,lr;_t ehIRdlAt €

%
swi tch machi nes and° ﬁe SW CFO since t

i nt er meti &tt AR hga‘lhf“beﬁ i tt(’f‘ﬁ“g 5 *mc RTHRES Er éh“not
desi gned tertEebserat ciqpeptichaofyst degrtediidalthay & f or
trai n devirat identichkhain k3L tshicponaghinehesd Save BHese@fis NO
need for tspasiei Goblave ddasi-catied t&\mmhtwinmufmeke

features fer d&ﬁ%e@%errs%s pﬂ:lr %azjcn.céar atr}geJ QJf sxé‘irt:cl’,;3
Hence, ﬁghesq1 i nt er %t e and tch machi nes

may be't urthersgi fpti 11 ed, %t RETERY YW 2%’3’/‘ GIAE6 "
PCT/ EPZOO&FH‘SOWGab"i‘iatF%?dEIﬁtﬁg t he overal | railway
syst em cost s. Ths grerthet fupptiomsdp affaetch dregedene Feilftt h
ref er ence mhénibdratiigletiflidhedthodules 12, 13 and 13, 14, which

reguire special different constructions, while having
15 the same functions.

In fact, while in the main switch machine it is
critical for the switch point thrown from time to time
against the corresponding rail to be locked in this
thrown position in the mechanically safest manner, as

20 the point heels are the parts that actually deviate the
direction of the rolling stock running through the
switch, this need is not felt for the intermediate
switch machines and the switch frog.

Also, since the intermediate and the frog switch

25 machines are not designed to cooperate with the most
critical area for train deviation, that is the point
heels, there is no need for them to have dedicated
switch point lock features for each pair of point 1, 2
and rail 4, 5. Hence, these intermediate and frog

30 switch machines may be further simplified, thereby



description of the construction enbodi nent, these
differences consist in that the switch point |ock unit
wo 20@t/0dedbcat ed and | ocated at each point for POE/EF2004/050070
switch machi ne associ ated tio the point heels, whereas
said switch point lock unit is shared by the two
points and |ocated in an internedi ate position
t herebet ween, for internediate switch machi nes and/ or
for those 10 associated to the switch frog. Figure 3
is a basic, perspective view of a swtch nachine
enbodi nent, according to the principle of this
invention. As is apparent fromthe figure, the switch
machine 15 is forned by a case el enent 15, consisting
of a channel section having a substantially
rectangul ar section with lateral |ongitudinal flanges
115. The lateral |ongitudinal flanges have hol es 215
al | owi ng trheucizf tiepwreliopailmy agtemicess. g hodeltes,
t o be fastegp@ina0 nbhREeen wivhi eferdau| s thac| wtdeileot or
means, nMeaRserigion t baNSREt tbA@ridiadtsT QiRlRAEnd, hermat | ONn

pr oduced kaxfgeb&ceﬂtaw;ls@qq Sk tgh Q,guﬁt %gyplocmm@@d

| ocki ng_means ese units or esi gnat ed by

Min Figurd ¥%e3rd tl‘l’ff"ﬁedpraéf ‘é?céibf"ilmﬁofﬁs?e b frain
separ at e CcHYER BChDB fysgEpsed g0 Y1 roipp jhpels) g yhepeas
whi ch al seabmveithblpesntlYockainiprie b einimnelte pos pbindNSs,
coi nci di NGniM foBadeleih@hesnte2kai At pdierichatelsshaned

case. In HQuig drediile RO 63188 End/bl T 8L | Mhole
pr edet 5m ned Bp?ltl q’f wW.th _reference to the channel
h

case 15 &ndt & 30" 8dul es 16, by fastener
means that ar &t 3HEwh PPHONBCOROSY T 2086 OF 2 switch
PCT/ EP2004-0500 Z8bodigentetarrézding go ti% mphesibll pS,thag
coi nci dentintdaeoiagh hol es 215 of the channel case 15

and 17 of theﬁmg@pﬁﬁeﬂ@-from the figure, the switch machine
15 is formed by a case element 15, consisting of a channel
section having a substantially rectangular section with
lateral longitudinal flanges 115. The lateral
longitudinal flanges have holes 215 allowing the
different operating units, or modules, to be fastened

20 thereon, which modules include motor meansg, means for
transmitting/transforming the motion produced by the
motor and switch point coupling and locking means.
These units or modules, designated by M in Figure 3,

are in turn preferably housed in separate cases or

25 frames 16, 16', 16'', 16''', which also have holes 17
at predetermined positions, ceinciding with the holes

215 of the channel-shaped case. In Figure 3, the
modules 16 are fitted in a predetermined position with
reference to the channel case 15, and to the other

30 modules 16, by fastener means that are not shown in



Figure 3 al so shows an advant ageous characteristic of
the invention, consisting in that at |east a portion
w6 20d4/0740®6 upper cover of the channel case 15 i 8CTharrm@d/050070
by the upper cover of the modules 16. Other portions
of the cover of the channel case 15, which provide
access to neans or operating units closer to the
bottom of the channel case 15 are cl osed by speci al
covers, denoted 10 16" in Figure 3. This allows to
further sinplify the construction of the swtch
machi ne. Regardi ng the arrangenent of the nodules in
t he enbodi nent as shown in Figure 3, the nodule 16
and the nodul e 1611 include the switch point coupling
and | ocki ng nmeans. The cover 15 16' provides access to
an i nternedi ate point operating rod, which connects
t he point coupling and | ocking neans to notion
transm tt eagpiang- 9 r aretorritsg reariecidepprisroawh hglef a
not or | ocateds ithe idhignspasce Uehbded dfythetrbeuieever 16" 20
Fig. 4 shows sicanstfivethon &MhedhiREluOtnatiiRrREN

sw tch mghing 6GRLM) Nl ellyl 5 LNEN hon. and, ’E{QTthe

above di sclosure. In Figure I nes

outli ne t RE T dHPES “3HTd ctfhteh Sl?af‘é%’p&?ﬁl h"glﬁefaﬁ‘é?
associ at edhe mepEr goveps5ofTiiée mgimleswi §- cﬁt‘rﬁicmrﬁémha%’i

i ke in Fite c8veracf ¢charh@inetase: 15, wlrinchrohale ddeess
functi on @b mads &€ kpdratingad:dMBYosbe th NSk alokesh ssnsitecad

of a tie. MOPRAS 1€ 8NGOS ced BE ;;aaﬂlswvta@ sachigne
has pl fesg, COInCldent th the rails not s@omn

in detall ®and SEEGT €a tojfﬁ%tﬁhgﬁﬁh?rsugél?%t

to the | aFEREFNS™2004 TPACHE PCTREPDBOAITREH?D B3

| ongi t udi RatantémeRges TESmodyyeshoh tohe orbetinert hashemer s,

A verti calintfipesded tpd Rokle hran@hes &fdiid he' phates,

out si de t hge GOLd-BSRAAIPG1ER hndt1odkind REadsaSine AL

base 15 16’ provides access to an intermediate point operating
rod, which connects the peoint coupling and locking
means to motion transmitting and transforming means,
consisting of a motor located in the space defined by
the cover 1677'.

20 Fig. 4 shows a construction embodiment of the main
switch machine according to this invention and to the
above disclosure. In Figure 4, dashed and dotted lines
outline the modules and the corresponding means
associated thereto.

25 The main switch machine has, like in Fig. 3, a
channel case 15, which has the function of a track tie
and may be installed instead of a tie. At opposite
ends, the main switch machine has plates coincident
with the rails 4, 5, not shown in detail, and secured

30 to the channel case 15, e.qg. to the lateral



121 of a rail locking elenment 21 being fitted on said
5 pin. The locking elenent 21 has a vertical extension
wa2domhissh i s supported in a cantil ever fashi orCT®RrR200d/050070
the corresponding rail 4, 53 The vertical extension
221 has a wedge shape, corresponding to the flared I
shape of the rail 4, 5 and nay be secured by one or
nore 10 threaded pins 22 and nuts 122 agai nst the
corresponding rail 4, 5in a position in which it is
wedged in the flared recesses of the | section of the
rail. This provides accurate, self-centering and
cl earance-free positioning. 15 The switch points 1, 2
are di sposed between the two rails 4, 5 and are
secured by nmeans of two joints, generally denoted 23,
to the upper end of one of two vertical rods 24
respectively, which project out of the swtch machine
and at | edsroitwiingy fhepoks iS5 whY dlelter er 20hqre b alsicy-
secured by reansalofthsepew fiaS2Eneashdd dfd the POatRE,
oper at i Ng ot ae Gn@Ndrde@pdhat@Nidi0l s, rs)dt@fg‘teﬁng&gwt

coupling gnd J-ogcking 1%41';1@, eq ,Ea%l;aéll Yes sgélgp%bsy sa 8P

modul e 12. The functions ese rods

descri bed P Fﬁ?tﬁ??”ﬁefﬁ??@zﬁér%ﬁf?é?"t¥ﬁé CEPRP25
fast ener FBRNSIFLS 1ar TPRRTEPbSBP icARELRIST afapbivht FyA~¢ hat
t heir headse I2&eap@dpucesdi bl & Thonetthenlogttenden 2The
Mai N SW t Ghs AeigH &shafe, SBMBspbiilg §5. trd £10-& rhaspd WO
i 1300 S0 ol 2y I ok M
poi nt Foc%hn &ﬁcyn es ?z & l‘ﬁ arﬁa”is ges °ndm‘i‘ ed
WD 2004/ o7fa’d66 F%WEWGMF%GGTGMMH%W@%C‘ Caftr
nodul e beifhgref oezeetksi nf athsorlt irettienf dthéhe cirahndihicase
15 whi ch substentdchiape cosdrespondsnd Gntihelepasietiren of
the rail 4oaReHng@nd the correspondi ng
15 The switch points 1, 2 are disposed between the
two rails 4, 5 and are secured by means of two joints,
generally denoted 23, to the upper end of one of two
vertical rods 24 respectively, which project out of the
switch machine and at least one or both of which are
20 removably secured by meang of screw fasteners 25 to a
peint operating rod 26 and to a control rod 38 of a
point coupling and locking unit, generally designated
ag module 12. The functions of these rods will be
described in further details hereafter. The sgcrew
25 fastener means 25 are disposed in such a position that
their heads 125 are accessible from the outside.
The main switch machine as shown in Figs. 4 to 6
has two modules 12 for each switch point 1, 2, each of
which modules 12 includes dedicated point coupling and

30 point locking units for each point 1 and 2 associated



switch point 1 and 2. Furthernore, each nodule 12 has
5 a separate case 16 for housing the point coupling
wand4/07ewki ng units, whereof the upper and | owecTwmekd0g/050070
116, 216 and the side wall1® 316, 416 are visible in
Figs. 4 to 6 respectively, said nodule 12 being
conpletely closed, except for the steps required for
coupling it 10 to other operating units, to be
descri bed hereafter, and to the correspondi ng points
1, 2. Moreover, particularly the plates secured to the
rails 4, 5 may be fornmed by the upper wall of the case
contai ning the nodules 12 which is in turn secured, as
15 described with reference to Figure 3, by the side
edges oriented in the |ongitudinal direction of the
channel case 15, to the |ateral |ongitudinal flanges
115 of said channel case 15. Therefore, each nodul e
12 has a Uth¢metd.oFaidotadhingeingQlocetefdoin heporior exfpdiredi ng
poi nt, whicgdnneDREsstS wdhich sewdyabiey2&brvapbidsalo tigds
24 and th@odiRidH $:28nd Qhi1 CONRABCET A Qhe S@rdbhOiSn?4

to the poipf..and;,24vaRt A0epUS] VL W0 Mef tigak 106s 24
fastened at two s%%gg% %ocatlons in the | ongitud na
cor

di r ect i n 2of*FEFE® EspBAThg " porhtt FoRAgI22"d
Ref er ri ng ‘AYWPE G Risguthe*®E Wit eppeshdfsiuwAr ehlsattfenent
of one of 2tfienertds sofle R sSHUE C4i6nmehiindkle ot Fause 4 ai |
4 and t he:assoeiptadvaw t ediapabiiie 112 eBGhg FdbiMteA3
CONPri Ses cgodelPe3tPCLt BINLARAL Aldirel NeWhideth 30 dche
free upper e %ﬁ?f th _correspogdiggdgegtggahugqge24 WO
2004/ 074068 BCT EBSUCAIDS0070 "18 SFrIredhian
cup- shaped@®? &° fPAEP=E2P PR elt fo  the point by
nmeans of an LYsheysed HeFhicelax2B theypliager isscurpqstoenesd by
fastener npeanss 3283y MChorasd boldns @ped REL1 of the case
containing the modules 12 which is in turn secured, as
15 described with reference to Figure 3, by the side edges
oriented in the longitudinal direction of the channel
case 15, to the lateral longitudinal flanges 115 of
said channel case 15.
Therefore, each module 12 has a unit for coupling
20 it to the corresponding point, which consists of
removable 25 wvertical rods 24 and the joints 23 for
connection of said rods 24 to the point and
advantageously two vertical rods 24 fastened at two
spaced locations in the longitudinal direction of the
25 corresponding point 1 and 2.
Referring now to Figure 5, which shows an
enlargement of one of the ends of the switch machine,
at one rail 4 and the associated switch point 1, each
joint 23 comprises a cup-shaped terminal 123, in which

30 the free upper end of the corresponding vertical rod 24



like to the cup-shaped term nal 123 and to the base
101 5 of the point 1. As is further apparent from
woi2guree4ds t he cup- shaped end of the joints 2BCWEPEv4/050070
connect the switch point 11sto the control rod 38 and
to the point operating rod 26 is forned in such a
manner as to 10 di sengage fromthe head of the
associ ated vertical rod 24 when the switch point 1 is
forced to performa point displacenent notion
relative to the vertical rod. Preferably, to this end
the invention provides neans for predeterm ned
breaki ng di sengagenent. Particularly, 15 the
cup- shaped end 23 which connects the switch point 1
to the vertical rod 24 associated to the control rod
consists of a tubular elenent which is upwardly cl osed
by a transverse wall which |lies over the end of the
vertical redfipied. Saiieh wak-isharedttegtingkd23 He egpreghiepped
20 end i s teopabet byl nbansi 1S ab UbEhaped POstel 203, , BYideEaNS
of a pin REehdie vhi kRtendhi fhnd S28PRLEPIHsab&kY Neakened

to form qlfggesmm CcﬁlL-st,a,%s ttebmai $2P" g@%@%@ hen.{ he

| oad on switch point, i.e. exerted atrainin
t he svﬁté’ﬁ tlh'iaa’f’°l'”l‘tn§ condi tion, exceeds a

pr edet er mi ned®25-SmERFHEM alPPEFﬁ‘*iE’t treri FgdryP-t Kee cup-
breaki ng stareagédd bf nihe johtss @B dwhpein, codenot €@ 423¢ch The
function ebidthiis dar eaki REntract kN BNhnaf tbhend Webint
control aQQeJAQ#x{&t chP_?_Ieat 'sng?xﬂnﬁ&jsm V%:ulzll abenaﬁpefr as f:o b
appar e ereafte oi n C e
dgrs)crl g& % Hages%)“’“ t?“*rheer"’f‘é:‘ Cf ’pe ﬁssmag gc‘:’F%\ 1°*‘<‘1‘ o) ‘J
point 1, lzﬁé’hﬁ‘hltf‘e \ﬂﬁ?b@&fﬁ?ﬁ%@f%ﬁfﬁ EP?B‘E?&FOSCR)’?TF 16

associ at editrRdagsmentporation? FFdpkigei dentthealentdesdit . rofai d
uni t conprrsesatifie §poithi= eperdti Rgrehten 2 ovidak Cleahs
dynam cal lg¥r GeRsHIeSestat Breb by PAIclyadenedrd 81 ueddy,
15 the cup-shaped end 23 which connects the switch point 1
to the wvertical rod 24 associated to the control rod
consists of a tubular element which is upwardly closed
by a transverse wall which lies over the end of the
vertical rod 24. 8Said wall that closes the cup-shaped
20 end is connected by its tubular portion, by meansg of a
pin or the like, which is appropriately weakened to
form a mechanical fuse that is breakable when the load
on the switch point, i.e. exerted by a train in the
switch +trailing condition, exceeds a predetermined
25 maximum limit, defined by the breaking strength limit
of said pin, denoted 423. The function of this breaking
action and of the two control and point operating rods
will be more apparent hereafter.
The switch point lock unit will be described with

30 reference to that associated to the point 1, the unit



between a side wall 316 of the case 16 of the nodule
12 5 and a slider 27. The point operating rod 26
woano#esetwo opposed | atches 28 and 29, whi chro@e®2004/050070
opposed lugs for engagenents with associ ated abut nent
surfaces 227, 327 or recesses 516, 616 for respective
engagenent on the 10 slider 27 and the side wall 316
of the case of the nodule 12 al ong which the point
operating rod 26 slides. The driving slider 27 al so
has means for causi ng engagenent and di sengagenent of
the latches 28 and 29 wth the associ ated abut nent
surfaces 227, 327 15 or recesses 516, 616 for
respective engagenent on the slider 27 and the side
wal | 316 of the case of the nodule 12 along which the
poi nt operating rod 26 slides. These neans consi st of
conmbi nations of rollers and canms, which cause the
| at ches RFS&HATSh P FPBePSD" i BpPAckErHsah teutfct FHf of
t he di spl@éengaprigrs t1he PIIE dererdAng crads@fl bpich is
porti on odynawicailuabtinagtedodo 3dhe pthbtChi,i sanbinter pased
bet ween tRewqai Nbideddirilist st ofe the 16t YO LADHLH LGS 132
associ gted to the two points 1, 2, and which is
dynam cal 'y connect ed by each of its ends to 25 the
driving slidéer® P8t ‘fpﬁ% PERT S8 pBhdT G Poitht FERI?
unit of t¥&ERESr rréspBAdidlg bt 219, oampeehciegst i 79§ r od
34 i s caryweteeat whd bewpcidthd kgt sugtdceon@70f 328ach
of the twe swdeteh pm nNtss %ox raspetﬂﬁ.\ﬂaaréigiééﬁent on the

for r esi@??g.ln.&@: rzﬁ' énd“"l:he'_3 sgxe aha'?tll[” .‘I16f Qf i%gqcase of% th‘e:ah
ransmttj nsf o (1 roduced_hy .t he
WO 2004/ o’“f %{ cff%‘fzo‘%‘% ’bsfgﬁ?(? {519 ngmétor
which is $'F4%rt ™ 9H74Wdi YHE6Hal?’ ﬁ‘rlécf a]kﬁsl d‘ﬁf“é*d for
nmodul e, ??‘“b’é‘gd@@ﬁ‘elmb@d apch dgreegacerenietfaithe lheheaflfer.

and 29 with the associated abutment surfaces 227, 327

15 or recesses 516, 616 for respasctive engagement on the
slider 27 and the side wall 316 of the case of the
module 12 along which the point operating rod 26
slides. These means consist of combinations of rollers
and cams, which cause the latches 22 and 30 to be

20 displaced as a function of the displacement of the
slider 27, caused by a portion of an actuating rod 34,
which is interposed between the point lock units of the
two modules 12 associated to the two points 1, 2, and
which is dynamically connected by each of its ends to

25 the driving slider 27 of the corresponding point lock
unit of the corresponding module 12.

The actuating rod 34 1is carried in +the two
throwing directions of each of the two switch points 1,
2, toward the corresponding rail 4, 5 by a unit for

30 transmitting/transforming the motion produced by the



Any wel | -known construction used in the art may be 5
provided for the point |lock units. Neverthel ess, the
woOizguwesieshow a particul ar sinpl e enbodi ment oPbCrm®2004/050070
poi nt | ock unit contained im the nodule 12. In this
enbodi nent, and as shown in Figures 4 to 6A 6B and
7A, 7B, the point operating rod 26 carries 10 two
| at ches 29 and 30, which are supported in such a
manner as to swing in the horizontal plane to and from
the side wall 316 of the case of the nodule 12 and the
slider 27. The latches 29 and 30 have two opposed
I at ching lugs 129 and 229, 130 and 230, projecting out
15 of the two opposed sides, i.e. turned toward the
side wall 316 of the case of the nodule 12 and the
slider 27. One of the two opposed |ugs 120, 130
cooperates. wi th an associ ated Iatchlng recess 516,

616, for MEEFHI tRE% orPESpdfditn@=¥ter ¥ &l *G&rtEom816 of
t he case RSPEPREDT midin-etd Pe deerripad rmpyeaher] detail
secondar yheggdtteh poi nt - | ocki ng actions. The ot her of

the two oppoagd wleilgﬁloaxegzonstzts?&l&f ubddCid V.\Qa bat ﬁQﬁSe 29

and 304cC K WL ogjiate nent rface
227, 337%2%?%;:% T p%t A0 Shae RT3 0

pul | or pfgg’ffef h&PoiPnt>* 5“%ﬁef§%"|lﬁge‘?b8%““?’6t "ifhethe
slider 27°°h%fsl%kr"(5‘FLF EPPTEnFNIY Hee 8¢@Ee £ty ned toward
the | at ches 29,th39 embgiindnt acHhéres sayai NsFigream to
surface faar nadagn 7an 7extw@aShan: besaingd tat £hesr29s 30

and cegt rQlbsi.dixaRl ACeRNYo theLeal. 595&&&&“@4& i he

ol ves. WBBB01T A 0RE St DA EEO 0™ 18 BE R
transver s8° &t ?n“?’olr % RE WBpFBERAE GG 1Y's, 1A 307 thhd

229, 230,der éas The 1bwdes st%erm@28 1830 o Theped
l'i ke a caarduind hegssizheatdraeditower d3d, herogkdtdey o/ and

15 of the two opposed gides, i.e. turned toward the side

wall 316 of the case of the module 12 and the slider

27. One of the two opposed lugs 120, 130 cooperates

with an associated latching recess 516, 616, £formed in

the corresponding vertical wall 316 of the case of the

20 wmodule 12, for primary eand secondary switch point

locking actions. The other of the two opposed lugs 229,

230 of the tweo latches 29 and 30 cooperates with an

agsociated abutment surface 227, 327 on the slider 27

to cause the slider 27 to pull or push the point

25 operating rod 26.

The slider 27 has a roller 31 on the side turned

toward the latches 29, 30, which adheres against a cam

surface formed on an extension of said latches 29, 30

and controls displacement thereof. Particularly, the

30 latches 29, 30 have a T shape, in which the two halves



cooperates with the roller 31 carried thereby. The T 5
shaped [ atches 29, 30 are pivoted about a verti cal
wexis/o7aiset he end of the base stem 329, 330, WRCTHEP2004/050070
extends to a certain extent8 beyond the fulcrumin
such a manner that the roller cooperating with the
camtrack on said end portion of the base stem 330
beyond the fulcrum 10 may cause the latches to sw ng
toward the slider 27 and to a condition of
di sengagenent thereof fromthe |atching recesses 516,
616 in the side wall 316 of the case of the nodule
12. Particularly, the shape of the camtrack on the
15 base stens 329, 330, forned by the side surfaces of
sai d base stens turned toward the slider 27, the
overall length of the two opposed |ugs 129, 229 and
130, 230 and the inclination of the end sides are
sel ect ed 9 Bischraasvraphetent foam tigheprdshe Yua dhes 120,
30 20 are ann 220t [200, engagemBNbagOsStdn Bay, 3miot i3 thgeaal |
310 orOI ltnekeslai 88 o2 €ne h& %Jﬂt@éi t@@dsﬂi@fﬁg@?rog'% Lhe
oppose o n in.a 0 non-interference
wth the ‘S gé%egzgﬁ’érg‘tehéﬁ% _|3E3%€?Iﬁ%gpeﬁ§%y¢ éeenT?s
have a > wiGET NG SIF5pE " t YwaiedP{'RERS THOET intBhtF2L v th
two 25 di rgentrdophobedaedgempinct | Bhs whidiertands he
edge tur redettewaregttdnhebeybrdiehe 2f1and iheua@ont hedner
roll er 31 tnkS th&)WRLLkYcdopurht 13 Cwit gt adthnl @lakiy ohessed

with the fdiamRigh bhahe Glbs Lhe DoVl Q8 &ul gHum,hol e
al ong 0 bi sect or_of .t he angl e f or ned % the divergent

| )
stem edge "30 PoTL IOV & CHEY IR 96 F99% 6688Y in

portion. 'l e
a cl earanc@ VD 2084/ 67 40669 PETEPEOD 4 FIBE07 05719 Pt ee
manner andaperforamsaespFiarasyf, iy it didwreigh3jgophthe
| ocki ng acks©nf ithe nb@ile 1ekespecti ve thrown or open
pOSi ti ons, r ebﬁttii.&ﬂaitlg, t‘lh‘!% &Sa%@cbﬁttﬁg Jaﬂl l:racic h&m th&k
29 15 Dbase stems 329, 330, formed by the side surfaces of
said base stems turned toward the slider 27, the
overall length of the two opposed 1lugs 129, 229 and
130, 230 and the inclination of the end sides are
selected in such a manner that, when the latches 29, 30
20 are in either engagement position, with the wall 310 or
the slider 27, the other end surface of the opposed lug
extends in a position of non-interference with the
slider 27 or the wall 316. The base stems have a
widening shape toward the fulecrum end, with two
25 divergent opposed edge portions, whereas the edge
turned toward the slider 27 and the control roller 31
is inwardly inclined substantially level with the
diameter that cuts the pivot or fulcrum hole along a
bisector of the angle formed by the divergent stem edge

30 portion. While the latch 30 is pivoted in a clearance-—



perfornms a secondary switch point |ocking action and
is 5 pivoted in a slotted hole, for reasons to be
woebdsarr406expl ai ned bel ow in the description. Appraro®d/050070
presser 39, conprising a ri®ller 139 and adjustabl e
means for pushing the roller 39 interacts by said
roller against the end side of the T stem of the
Il atch 29, which has 10 an arched shape, to keep the
latter in a |locked position within the recess 516, in
such a manner as to lock the switch point 1 in the
thrown position. Oherw se, the latch 29 woul d not be
stably engaged in the recess 516, due to the
translational notion on the 15 ful crum caused by the
slotted hole 449. Also, as is apparent from Figures 6B
and 7B, each slider 27 has a particular camtrack
427, which extends in the slider displacenment
di recti on frgshepen sad erfrdine a2 AR Raxyar yigit vt ch etigy
gear 232 iiscieAgagedodyid WehesPpacagead@vd Otnrewss , orhtipah
spi ndl e | $08itSMsNG10G: ACIPCe 3dse@tea GRAL, @hd 1184 2o

control | er, units 33, gJ;AdXﬁpsmp@ gs@rlo%ﬁ%g aecrag?q,ggddwsth

sai d sector %ear

sector Yedr'P52 ’r%ﬁséb"t‘b?f’ thﬁ?ae't \fﬁﬁr r%f"f°é’?st° SFgBYEE i n
t he cam t rrERIRIR7 bied théhs figperinfionaiddPraam R Bressack
cause t he 3pot@hpgrimf at halgeans 188, aqiubsicidie mebiy for
drives a shafihg frae SWMd-Chd BgeRdR6tdy cala swibchgsinwhi ch

generate GoOtLels;§i gRals aheut otfhﬁleog%ﬁtzlgngmgamgél on
of the g,thchrggag SQ%PG The control rod 38 is Iocated

bet weeh’ t K8 & 2%° ahtrt Fes sidE*aft 216°3BF%t he
case 16 of°tHré hytiire D 2errE/ DPACE6SPET? BPPEO4A°050070
20 12, while#k weilel swst@pposerd t 01t hehayattro@ Grosition.
associ at edti@widehernpoidttn @pesfatd Rg: ke ktadiieembdhiein 38
has a transyecsfs f18Cass th3dh OfaneNgageiment il o thoot h
35 Whi € i§1crum caused by the slotted hole 449.
Also, as is apparent from Figures 6B and 7B, each
slider 27 has a particular cam track 427, which extends
in the slider displacement direction, wherein a spindle
132 carrying a sector gear 232 is engaged by two spaced
20 rollers, which spindle is a swinging member 32 for
controlling a controller unit 33 driven by a gear 133
engaged with said sector gear 232. The swinging motion
of the sector gear 232 caused by the two rollers
engaged in the cam track 427 and the shape of said cam
25 track cause the rotation of the gear 133, which in turn
drives a shaft for switching electrical switches which
generate control signals about the operating condition
of the switch machine.
The control rod 38 is located between the sglider

30 27 and the side wall 416 of the case 16 of the module



carried by the slider 27. The tooth 35 has an 5
i nternmedi ate opening with trapezoi dal opposed edges,
woyoomhissh it engages on a camtrack 627 of thecsiEPad®a/050070
27, which causes it to slixe transversely to a
position of engagenent with or disengagenent fromthe
transverse recess 138 of the rod 38, the nounted
tooth being 10 unable to be displaced in transl ational
notion with the slider 27, but only in free notion
transverse to the slider 27, thanks to the camtrack
627. The tooth 35 has the function of alternately
slideably coupling or wuncoupling a plate, not shown
in detail, which carries 15 the central pivot of the
pi votal control arm32, to allow a |loss of control to
be generated as a result of a trailing action, as
described in greater detail hereafter. The
di spl acemgit wigfchtvadl geoiarposgp eroattiengpli (6 3secgate@(ko
cont r ol | edlhdpoimt Napetadting koSt kiiRgY BE ARS faOFdAhsvgrdani t
which is a.fart19f @pdch g&guﬁ»esifm ol dsd ewm@k{en&t ed
13. Said Léggrtedsulgst antigl.l.y compris sﬁn&an§ fgas
t ransf orm ng rot ar y ot Ton 1 nfo rectilrheat

whi ch at e ‘YERETATTey  RIRITGL T 4Goregntfat GREISSE ed?‘ﬁr b2’5
exanpl e, ®kich ¥omtregst core ofm &radhr 6ded tQplSﬁd#ee ghd a
t hr eaded buish, catesOfit &ol d1n@Arkrdraldrsb@ats RgpRCtidat G
or the | kkfgerbRaMSnt & iCQYMnEG GXEENSE Ofkalddesd hE
rod 34 i §eél¥£‘a{§sc%lf| ¥nEOoRQect edthteoméﬂgemobﬁﬁ being

transformn unit ._Thi s Unlt I's driven a not or
ity 8 genahie 50 % SEPHIES Abi GP NSRS NBUSER |
the nodul €Y% &ld X0 2B4AD7HEB6PCT EP2OCAFOS00YS 21
I S connectedieh)27 t thagkit pattishedt tP49 627.t e temputss
shaft 24820ftnt h@ntmbi Gt hitaAstelyMengedl tcbyrinpans of
a j oi nt ﬂgcoupling a plate, not shown in detail, which carries
15 the central pivot of the pivotal control arm 32, to
allow a2 loss of control to be generated as a result of
a trailing action, as described in greater detail
hereafter.
The displacement of the point operating rod 34 is
20 controlled by a motion transmitting/transforming unit
which is a part of and is housed in a module, denoted
13. Said  wunit substantially comprises means for
transforming rotary motion into rectilinear motion,
which are generally denoted 40, and consist, for
25 example, of a combination of a threaded spindle and a
threaded bush, or of a linear ball bearing actuator, or
the like. Thanks to a coupling extension 134, the rod
34 is dynamically connected to the motion transforming
unit 40. This unit is driven by a motor unit, e.g. an

30 electric motor M, which is housed in the module 11 and



Upon normal actuation of the switch machine Al, 5 the
notor is actuated and the rotary notion is
wonengfeseed into rectilinear notion by the PCT/EP2004/050070
transm ssion of the nodul €113. This rectilinear
notion displaces the point operating rod to nove the
swtch point 1 away fromand/or toward the rail 4
the contrary being 10 provided for the switch point 2
and the rail 5. As is apparent fromthe conbination
of Figures 4 to 7B, the slider 27 may nove to a
certain extent in the direction of arrow D until the
lug 230 of the latch 30 cooperates wth the abutnent
surface 327 of the slider 27. In this 15 condition the
slider 27 starts to exert a pulling force on the
poi nt operating rod 26. The initial free di spl acenent
of the slider 27 until the surface 3 but s agai nst

the |ug 230°BPTRB OF 8 PSP Eaf 86" 8é‘b§8 th’atll’?é"tt §5th 35
of the cozn‘f’rclfl theotPt3® FreREd™HaT1istbyt fren9Qf A ieler 27
to be disglaced to a position in which said control
rod is rel easpsh hbaGLt D@ updidh ot RAE KA @ScHihle a1,

SW ngl 99 t%gmmggort hﬂt QJtlk:é/tgﬁ taQS %let E:Se%r{?r Eﬁl%ﬂs i§3'

The control rod cou

8 Is
slider 772 ’bsy°m9'§ &Y ectltl lnﬁ?ﬂxlgﬁ i OR b?ﬁ?’“é‘ﬁ??ﬁ nt o
a recess °25t*2’3’8°d6fe tlﬁe TR EIS L PRRT ‘?s%l%‘hélsé’llfqéﬁ fatel y
abut s agaichst opetrbirandsd gfo seved the cerdgisch? 38int Theatano
poi nt opefrat | &g/caNdbweaNtthe| r£:0ds, MaYE tagei-febeisyt h

: het ﬁllb?egrto%t%e@r&r B €3 Wir Eamm Rha Jthe This srmgs Qs due
e U apbybietee QL A LR U2 LY 500K
cam | i ke CHEE B ’“T'yhgmﬁa? a\l@r?ﬁﬁéﬁxﬁef’ﬁo%the direction
PCT/ EP200%/ §500 POunt32 tie ditv F29 o6f thehiettmee lfoas amd t he
cam | i ke edgehofabtinent bagecs BEM830e chiddaez7prinnemy
poi nt 1k 0CdohdigidratRN sBQer 28aNdafRachesan bihesedicat e
position fhepebetween, .l +8ig rod 26. The initial free
displacement of the slider 27 until the surface 327
abuts against the lug 230 of the latch 30 also causes
the tooth 35 of the control rod 38 locked against the
20 slider 27 to be digplaced to a position in which said
control rod is released from the plate that carries the
swinging arm 32 that drives the controller means 33.
The control rod 38 is slideably coupled with the slider
27 by means of a tooth 50, which projects into a recess
25 238 of the control rod 38 and alternately abuts against
the ends of said recess 238. The two point operating
and control rods move together with the slider 27 and
the switch point 1. This may be due to the fact that,
during the initial £free stroke of the slider 27, the
30 roller 31 rolls along the cam~like edge of the base



a position in which it adheres to the end portions of
5 both base stens of the |atches 29, 30, thereby
woausHogest hem t o si mul t aneously swing to di sergagep®aN50070
of the two latches 29 and 20 fromthe recesses 516,
616 in the wall 316. Qoviously, the point |ock unit
associated to the opposite point perforns a reverse
novenment, 10 according to the sane principles. The
assenbly fornmed by the slider 27 and the point
operating and control rods 26, 38 runs its stroke to
throw the switch point 2 against the rail 5, in which
said identical point |ocking nmeans reach the position
15 as shown in Figures 6C and 6D, whereby the sw tch
point 2 is locked in a thrown position against the
rail 5. The thrown position of the switch point 2
against the rail 5 is reached before the end of the
stroke of steth82of ntheolpdratZ®napdr bk San-18ecerast efokiee
di f f er enc@®as2GtS0REBE HFORRS phOrath@oli@ngbékiod Iaher 1Becess
827 in thenglldats 24, in¥binedtfOLR NG ahutieMnsUrface

227 for the, Rpijt moef?mﬁt 1hg eggs %Q thlhsxde{,oqwdnswn

t he svvltch kfm nt 2 reaches t hr own OSI i on

agai nst> t K8 §p= ghems t°ﬁeth§s§a661f‘e§t U Pt EMEEPR28%5MRP 30,
carri ed byhethéepsimittapspughiersaiiondger SgepBofvspt tdfe thoi nt
2, stop i nva lpodkt i20rendVili Tdem bk nekehess Wi e hétshen tecess
516 in theawabklie.436/168s1y} Ree GAGR 1&x0fnit NRsociated to

corresponghLig 4 %ee ;&n@nqoemouastae rvBLRS SucBnfenf]
t he sl gger 27. jé) of the troke will carry the

| at ch Arom T Ut ent” posttion 30 agai nst the

o o opr iEa RS SRy hPes Y HR8 BLICRT G 8 i Poin:
2004/ 074086 RPEPLERZOOF/BS0GPE 283 1theuvsniite ptpasiento 2,
to the posktdwotheObwiengagententag@instthie taig 4,3@n ghidrhe
primary pebid ibQeki-Agpd:at GRcBQgifad LEGCESR 3LHL:1H16
for engﬁg%geﬁgwnogn %D&rgg%g allQ'GD,Alhﬁgreby the switch point

2 is locked in a thrown position against the rail 5.

The thrown position of the switch point 2 against
the rail 5 is reached before the end of the stroke of
the point operating rod 34. Such stroke difference

20 cgorresponds teo the length of the recess 827 in the
slider 27, which form the abutment surface 227 for the
peint operating rod 26. Therefore, when the switch
point 2 reaches the thrown position against the rail 5,
the associated latches 292 and 30, carried by the point

25 operating rod 26 for the point 2, stop in a position
which coincides with the recess 516 in the wall 416 of
the case 16 of the corresponding module 12 and with the
recess 827 of the slider 27. The rest of the stroke
will carry the latch 30 from the abutment position

30 against the surface 227 of the slider 27, associated to



sai d i ndependent end portion of the stroke of the 5
slider 27 associated to the switch point 2 wll carry
woheosiooaish 35 t 0o engagenent in the recess 138 ®8CTERe004/050070
control rod 38 for the poim 2, thereby restoring the
sliding link between the pivotal arm 32 which drives
the control neans including the control rod 38. 10
Regarding the switch point 1, the independent end
stroke of the slider 27 associated to said point 1
spaced fromthe corresponding rail wll cause the
latch 29 to be noved to a position of engagenent of
the lug 129 in the recess 616 of the wall 316,
t hereby 15 generating the secondary switch point 1
| ocking condition, which is at the end of stroke
position, spaced fromthe rail 4. Conversely, the
coupling tooth 35 of the control rod associated to
the swit clirpaivitchl1Poipk | 3. e rfdle nPgil Siongef) eahofgenentt ¢
control rede 38g 120 dtt tiehpdibadyeraiot adckihatiatre spannd
oper ati ng LQds sikOreith-t Waapabit $:ame @a%pafsat edi¥o,

linked to s!alhe mﬁ&l’eﬁ@é@ogg& n&r\?‘mhd%EStgg gt oft RE.
act uati ng ortant for the
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trail abi | izeytocObe trhirgi saMat gérimB@héNend=gedzased ti@Niug
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15 generating the secondary switch point 1 locking
condition, which is at the end of stroke position,
spaced from the rail 4. Conversely, the coupling tooth
35 of the control rod associated to the switch point 1
will remain disengaged from the control rod 38.

20 It shall be noted that the point operating rods
for the two points are separately linked to the
corresponding sliders 27 and to the actuating rod. This
is highly important for the trailability feature.

When the switch is trailed, i.e. when one of the

25 thrown switch points is pushed away from the
corresponding rail by a train wheel, the above
described switch point locking means, which are
contained in the modules 12 associated to each point 1
and 2, allow the point to be released from the point

30 locking means without affecting the position of the



arranged to break or be deforned when they are 5
subjected to a predeterm ned nechani cal stress. Here,
woOheosfoosse exerted by the train wheel upon tr &CiERZN04/050070
first causes the pin 423 of24the joint 23 for coupling
the point operating rod 26 to the thrown point to
break, whereby the trailed point noves freely 10
relative to said point operating rod 26, which is in
an active primary point |ocking position, i.e. with
the latch 30 being supported in a clearance-free
position, engaged in the latching recess 516 of the
case 16 of the nodule 12. 15 The trailing force is
elastically taken up by the secondary point | ocking
| atch 29, thanks to the clearance on the pivot due to
the slotted hole 429 and to the elastic preload neans
39. However, the joint 23 which secures the trailed
20 poi nt tepposkke pdnAtr obd Ford fBBLices tderepfmedi atel y
broken.  Thi StHeOt#uildrs 1tkiyS pt abesd sanchCedchineSisMbbbed t
the pivotah ne@aMd2 #MILN: A iNRELOE EQRLESIwnIBARS as
the toot ha§15an§ézds&Otbz(ya§er&9ag>§dde}1]:$££f Qll:e%’ JhQ{? are

SW ngi;gq arm is carried in a no-control position,

t her eby’ si*gWAF gt hE BT THRYLBHATEPBN. The
control rod 3BreorfPPnirrsei trsriadely STFok@iUMtrel epn
reaches atsdiopng ahdticrubdd she @mdidRd o theeidinmi4si Agr
action caus@Siidiend pdiAt oRSrathitf r&OPN RS tide ttheows Otk KO |
rod 38 10.fhe LRI OWReRB) Nind OpRE1 AN QRER- @Qey\hme%,he
joints %3 for. coug)ls[?_gig ct,irrlg oggéarg!;mtgodt pﬁe v\v/\ll) 2(3)10411 074066
PCT/ EP2D0AT G556 70 POrhtPRTET St FHg” T 058 *8nd The
control r@E%8 REBIYhPORENICFIRE FOTHHET 0¢84 nY e s
associ at edatcd fheeingwfuredripdiint 3 clear@ngg-fregotosition,
subj ect ed ebgagbdPhOPRS latching recess 516 of the case 16 of
the module 12.

15 The trailing force is elastically taken up by the
secondary point locking 1latch 292, +thanks to the
clearance on the pivot due to the slotted hole 429 and
to the elastic preload means 39.

However, the Jjoint 23 which secures the trailed

20 peint to the control rod 38 is not immediately broken.
This joint is displaced and carries with it the pivotal
arm 32 which drives the control means, as the teooth 35
is not disengaged. Therefore, the swinging arm 32 is
carried in a no—-control position, thereby signaling the

25 trailing condition.

The control rod 38 continues its free stroke until
it reaches a stop, and in this condition the trailing
action causes the joint 23 that connects the control
rod 38 to the thrown point to be broken.

30 When the Jjoints 23 for coupling the point to the



stresses, and the point |ocking systemis fully 5
operational, whereas full switch functionality may be
woesisorede by repl acing or restoring the brokenPCOiERR®4/050070
23. Figures 8 to 10 show, I2ske Figures 4 to 7, the
intermedi ate switch machi ne, denoted A2, A3. It shal
10 be noted that the nodules 11 and 13 in the channe
case 15, are exactly like in the previous enbodi ment
of the main switch machine Al. Instead of two
separate nodules 12 including point coupling and
poi nt | ocking neans, the internediate switch nmachine
has a point coupling 15 and | ocki ng devi ce between the
two points 1, 2 and the associated rails 4, 5. The
operating principle is substantially identical, and
i ke functional parts, or parts having |like
constructions will be designated with 1|ike numerals.
20 The nodeints tHerewimparet JJoiand the Zortgapl ¥adg 3&ndre
| ocki ng nmeasxen, Utel kpeidthelcakihangesmentasgiciitee B&I Bhe
switch rmc;hitefe, pmt.separﬁt ErPOAAL Dfekidag t@eaﬁlﬁroﬁéxe
provi ded olo.L0e ABhNLEe 1y ﬂs“},}g]wse aem ST %&yare

connected t conmmon 0|nt opera1 rou h
25 verti cﬁPerFB’c?§a“24“‘éeﬁaasc H&y G ?’o""“ﬁ&"i‘f& PheP

poi nt  OpE&RHPLFTY LY OFPRTLD T SPLoHREhtis0 ibFigken 1jeigtsand
carries @&slatch 29, having the trailability features
as descri bedriutds seferensmyt ordkbergabadianents, otne

Figures 4;,{QndBatel s@itc abBAL ANEEHB gzhemsl ':Q'slilgn
dlrectignbof he 39<§P'n5 og t he

eratln
respect v&° éR& poIti o WO° 20 %40%%“ Rharfier e
PCT/ EPZOO&FOBOf)T"Oa“% 1f‘1ﬁe ¢o e r%ﬁY“st PR PE | Yathe
nmeans 39. mEgchrisfh mighirendl. [egted st 290 jsspazetr rolulesd by
a roller 31, indmhy i®inth@uge6nd RnanpahiaStckriab| yeans,
conpl i ant cRBNRELmbdlade GAMMMANmachine has a point coupling

15 and locking device between the two points 1, 2 and the

associated rails 4, 5. The operating principle is
substantially identical, and like functional parts, or
parts having like constructions will be designated with
like numerals.

20 The module 14 contains point 1, 2 coupling and

locking means. Unlike the arrangement of the main

gwitch machine, no separate point locking means are
provided for the points 1, 2. The two points 1, 2 are
connected to a common point operating rod 26, through
25 wvertical rods 24 and the joints 23. Hence, the point
operating rod 26 controls both points 1, 2 and carries
a latch 29, having the trailability features as
described with reference to the embodiment of Figures 4
to 7B, i.e. a clearance in the sliding direction of the

30 point operating rod 26, at the respective end portions,



control rod 38, which forns, at the two opposite ends,
5 surfaces 227 for engagenent with the lugs 229 of the
woavehes629, in the correspondi ng thrown posit POMAEPRG04/050070
the points 1 and 2 agai nst #he corresponding rails 4,
5. The point operating rod 38 has a camtrack 427 for
driving control neans 33, which may be identical to
the 10 control means of the previous enbodi nent. The
slider 27 is connected to the transm ssion neans,
which forma nodule 13 identical to that of the
previ ous enbodi nent, and are driven by a notor, in the
formof a nodule 11 identical to the one of the 15
previ ous enbodi ment. Upon nornmal actuation of the
internmediate switch machine, the initial independent
and idle displacenent of the slider 27 causes the
control rod 38 and the rollers 31 to be displaced
al ong t he Pofrrbigperarittgrzdosdotieant o34dr Fask ¢thehd drzhes
29 into dilsemgageneir congmllctihey| at edineg 31eCces58S 1516
and i nto epgagei®nh Q.fasi:.l'l‘ellySUJnfpafa%S w2 heOlin 32 lomdhi Ch

al | ow t he pgi. gt rraee;aauhg& fz;xong %@ éhQ_. p& SOHLL Al n&%sby
the slider 27. An furt I'nst anc

t hrow t he SBFESE 87 p'5 n?ngigefgn ﬂé"rhnﬁ’e tlh‘és 3P °% the
causes the‘a afﬁﬁht1%U?Fa€%”2%7mhﬁwrﬂ§amtéﬁ&%ﬂmﬁhef
| ock 29 orshe lreigisde b 2 reaipet rrhe Zorrdsporgyud ragai st
the lug 229 ofe saind dpatathing® Foa @BGhdshe capQi-atx @perzad i Ng

rod 26 to ssidhd Jom@oﬁ |mgm$t§ﬁe@xli§h g SR RERTRN +Ofnbot h
swi t ch, point.s the poi nt

comnt oil' m ans og] ?]he pieﬁ:l.ous z‘ambodQ

operatlng ro 05|?|on of WD
2004/ 074066 PE“F’/ @2%4/265%?07"6““32‘79% 8 5Bt ntraosmagfEPrhst

the rail Beatfherads fotreacodtieol s Adrhtiqpaytosthdt] of ke a

short end rs¢rioke enbddk@nt N abd@rPreeweUsy =enbedi e nbe

whi ch str aksn CaUSeSndalie Q! 1i8¢nt3dait @o8Ghe one of the
15 previous embodiment.

Upon normal actuation of the intermediate switch
machine, the initial independent and idle displacement
of the slider 27 causes the control rod 38 and the
rollers 31 to be displaced along the point operating

20 rod, to drive the latches 29 into disengagement f£rom
the latching recesses 516 and inteo engagement of the
surfaces 227 or 327, which allow the point operating
rod 26 to be entrained by the slider 27. Any further
motion, for instance to throw the opposite point 2

25 against the rail 5 causes the abutment surface 227
turned toward the lock 29 on the side of the point 2,
to abut against the lug 229 of said latch 29, and the
point operating rod 26 to start the simultaneous
displacement of both switch peints 1, 2. The stroke of

30 the point operating rod ends in the thrown position of



against the latch 29, on the side of the thrown point
2 5 against the rail 5, which latch was stationary at
woheo4/00peni ng 316' and is then di splaced to engagarecnit/050070
therein, thereby |ocking bat7h points 2 and 1. Like in
the previous enbodi nent, as shown in Figures 4 to 7B,
the control rod 38 and the point 10 operating rod 26
are connected to the switch point by nmeans of a
predeterm nedly breakable joint 23. Therefore, if the
switch is not actuated in the right direction, i.e.
to throw the point 2 against the rail 5, but it is
actuated by a train wheel that trails the 15 point 1
that is thrown against the rail 4, the joint 23
connecting the point operating rod 26 to the points is
broken, and the control rod 38 is displaced and enters
a condition in which it |loses the control of the
swi tch nathippiat aghedgaiofic the hellcontregkay bk redediesodn
abut ment , n2p stf1e juai NtshA3 eEnN Bk, NPikehirs tBOPESAbus 0d
to the trajiddathenPOivilicH Stah80PREOKeRe LO1l BOWS LOE

poi nt noti,9 hsé—'uk% ddinthae fr &V' 9%1? £hdi, TNt po:i%_mt.]%

pr oVi Si on O earance I n construction
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trailing SPeéRs 3U5't 38 edn, thdverdbylagsdi ¥ nepodearanfes
to the smn@hirpo&mtebylmkir@y&tlemix@@\zi ouslty, while the
previ ous enbogikeent e ap:R$ioub O dltRikdhs Pl acesmet {4 om
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the sw t chitmehhne.or tduehrb® thkr@iht Pgagainst the rail

5, but it is actuated by a train wheel that trails the
15 point 1 that iz thrown against the rail 4, the joint 23
connecting the point operating rod 26 to the points is
broken, and the control rod 38 is displaced and enters
a condition in which it loses the control of the switch
machine and, once the control rod reaches an abutment,
20 the joint 23 connecting this control rod to the trailed
point is also broken, to allow free point motion.
Like in the previous embodiment, the provision of
a clearance in the construction of latches and the
preload means allow to take up the trailing stress
25 thereon, thereby avoiding damages to the switch point
lock system.
Obviously, while the previous embodiment relates
to the displacement from the thrown position of the
point 1, either due to actuation of the switch machine

30 or due to trailing, the same identically applies to the



Regarding the switch machine A4 or A5 for the 5
swtch frog 3, the construction thereof is
weubsHeumissal |y i dentical to the one descri bed Pow/EP2004/050070
internedi ate switch nmachi ne$ A2 and A3. Again for
switch machines A2 to A5, it shall be intended that
t he enbodi nent described above is only a 10 specific
exanpl e that includes all possible features,
particularly regarding trailability. The principle of
nodul arity of this invention shall be intended w thout
particular reference to the construction enbodi nent as
shown above, even though such enbodi nent includes 15
i mprovenents that allow a better construction of
operating units as nodules, while providing all the
features required froma switch nmachi ne. Therefore,
alternative enbodi nents m ght also be provided, in
whi ch t he Sdssleedmerradhimile fthnown rrpgiti®@ dfr bid apine 2,
Sw tch | ocktteg dhetioC&Spatanl of Hhe afpfrhi @&hina @l bueSwd t Ch
machi ne typesiA. to AS, even by sinply provi di ng
structural chapges.toukhe,dexi gesadesaribed, aboyg, in

fact, dg/ provi at ches ent1 cal | at ches
30, and® by "rﬁ“ttl W pr edetté?m ﬁ%’ﬁl"?‘cb’r%‘akﬁf’@@s is

j oi nt s betsieEArTERELYS iR cPloi B s thhd orchedesoniberd| frod,
t he swi t chnvmoddipes swiscidesatibdzenk amda3 ] | ust r at ed
herein beconkgeh fhesnoar aaiihadle type, MOshail pe
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machi ne_ for rajlwa tches or the |1 ke,
havi ng?an BHC osur%“pi% tf“?)tr "n{"'léées fer aR°RY  BinfeESF t he

sanme size PAS ST FATATAp LB ISP YheThs @Fcine af
ti e, charactdprizgdet prichbtverttiohgsald bapgdedAndgd without
constr uct ip@fticular reference to the construction embodiment asg

shown above, even though such embodiment includes

15 improvements that allow a better construction of

operating units as modules, while providing all the
features required from a switch machine.

Therefore, alternative embodiments might also be

provided, in which the switch machines have non-

20 traileble switch locking devices, and this applies to

all switch machine types RL to A5, even by simply

providing structural changes to the devices described

above. In fact, by providing latches 29 identical to

latches 30, and by omitting predeterminedly breakable

25 joints between the switch points and the control rod,

the switch machines as described and illustrated herein

become of the non-trailable type.



2. Aswitch machine as clainmed in claim]1,
characterized in that one nodule is fornmed by the
wenelipsaee (15), whose case part and/ or cover Ppa@TiEP2008/050070
10 identical or cut from am9i dentical section, the
ot her nodul es include one notor nodule (11) one
transm ssion nodule (13), and at |east one or two
separate point |ocking, controlling and coupling
nodul es (12, 14). 3. A switch machine as clained in
claim1 or 2, 15 characterized in that each nodul e
(11, 12, 13, 14) has its own case (16, 161, 1611,
16" ') or franme, which case or frame has nmeans for
fitting it in predeterm ned positions, cooperating
wi th coincident fastener nmeans, in predeterm ned
positions on the tie-like enclosure 20 nodule (15).
4. A switch machine as clained in one or nore of the
precedi ng clainms, characteri@&®sin that the tie- |ike
encl osure (15}). canswsics @hciaRe Uupavar tHiywgpedsnd chanael
section, thalcndBYrDeneC Ilgéedhé%ga 2 OMRlosue 1B £& SWEtCh

rmch' ne as, g,la@i,rsegnltg Q%nﬁh <Ofs At bl preceding

cla charac terized I n at at Ezl east € COVEer part

of the '3 17BN LTEsTrd e( f‘S’)raF‘éerf"c?Fnb‘U thﬁy it Hés cover
of the ca%edulpgGonskguctigqg'' ') of the operating
units. 30 6. A swi tseirchaehémiee ass ckrinsd im okenOn,
nmore of Won2Q04/-044068 Rt/ ERSO0QAHuOS 04/ Ororadl tHY€ tne

precedi ng glakos, (mar@ggsraa;eeq:aw ahd)BLE £36H ondule
(11, 1 s 1 " 14). has apertures al |l ow n the assage of

means for ‘€onnect Por bt TP hght *ERd Bl St Rentars™

the oper &GS dRFIES £EEIOFSR BFED QA P Prodets@8sssithi ch
i nput 5 amddw@at i - nextber sleasid onhi eh tapesdrarass brave

pr edet er minednghapesciant; arsecdpbriee tobilepr @detiey.m ned

3. A switch machine as claimed in c¢laim 1 or 2,

15 characterized in that each module (11, 12, 13, 14) has
its own case (16, 16', 16'', 16''') or frame, which
case or frame has means for fitting it in predetermined
positions, cooperating with coincident fastener means,
in predetermined positions on the tie-like enclosure

20 module (15).

4. A switch machine as claimed in one or more of
the preceding claims, characterized in that the tie-
like enclosure (15) consists of an upwardly open
channel section, that may be cleosed by a cover.

25 5. A switch machine as claimed in one or more of
the preceding claims, characterized in that at least
the cover part of the tie-like enclosure (15) is formed
by the cover of the cases (16, 16’, 16’’') of the
operating units.

30 6. A switch machine as claimed in one or more of



positions, identical for all nodules (11, 12, 13, 14)
of the sane type. 7. A switch machine as clained in
wonev4or40s6r e of 10 the preceding cl ai ms, char acraPr@a™s0070
inthat it is a part of a¥®w tch, conprising at | east
one switch machine for the point heels (Al), at |east
one switch machine (A2, A3) operating in internediate
positions along the points (1, 2), and at |east one
switch 15 machine (A4, A5) operating at the swtch
frog (3). 8. A switch machine as clained in claim?7,
characterized in that the different types of switch
machi nes for heels (Al), internediate positions (A2,
A3) and frog (A4, A5) have identical notion 20
transm tting/transform ng nodul es (13), identica
channel case nodul es (15) and different point coupling
and | ocking nodules (12, 13). 9. A switch nachine as
cl ai med i rshelpaeqrrBie clelye: ageerdtedded An tthalt ep¢h padude
swi tch machinez,(1i) 1Bpmas 2pettheespoildbingeeleSpantye of
differs fremsthe LaLesiBlbaligr e WAaChtPRCRiMEes: afuihé rom
the fr og SWle:r.!:a 1ngn’1§19.b$ gg; cg.é%d topg’a’lfi%\% (K §) wli ht %‘ﬁt it

conpri ses int c ul es
O AR Gk U LR )
f or separ @redeperingred beeﬁgara‘ctaﬁ)r?la% 10. P%dSW!“@Hd
machi ne asogitaénzedidentichiizny §11 WodR2RE4(107406613, 14)
PCT/ EP2004£02QQ4Re t3de.Characterized in that it is an

I nter rTEdI ate SWI ! Q&teﬁ&bﬁ&l@ a(sAgla:ueé%) u.n %gg &nlnyre of
differs from mai n for th

poi nt heel®8® %ref?}dm%o?lﬁfmscoﬁrbalr?ﬁﬁrlzﬁﬁdlﬂ t)hﬁtt ng m?)dﬁl
(14), whi o sofsifar BHEHY (HEPHGFT BEpoPtts afd SFgen
i nt er posedatitier doet theerpift he@ls (A1), #K derst céremeciifine
as cl ai negatmingl a:aizm &) operating in intermediate positions
along the points (1, 2), and at least one switch
15 machine (84, A5) operating at the switch frog (3).

8. A switch machine as claimed 4in claim 7,
characterized in that the different types of switch
machines for heels (Al), intermediate positions (A2,
A3) and frog (B4, A5) have identical motion

20 transmitting/transforming modules (13), identical
channel case modules (15) and different point coupling
and locking modules (12, 13).
9. A switch machine as claimed in claim 8,
characterized in that it is a switch machine (11) for
25 the point heels and differs from the intermediate
switch machines and from the frog switch machines (A2,
A3, A4, A5) in that it comprises two point coupling and
locking modules (12), each associated to one of the
points (1, 2), for separate point locking action.

30 10. A switch machine as c¢laimed in claim 8,



characterized in that it is a swtch machine (A4, A5)
for the switch frog, and differs fromthe swtch
woaclwoee6 Al ) for the heels of the switch poi nPeT(ER2004/050070
2), 10 while it is identical to the internediate
switch machine (A2, A3) as clained in claim10. 12. A
swtch machine as clained in one or nore of the
precedi ng clains, characterized in that it my
i nclude a diagnostic nodule (11). 15 13. A switch
machine as clainmed in claim12, characterized in that
the diagnostics nodule is identical for all swtch
machi nes. 14. A switch machine as clained in claim12,
characterized in that the diagnostics nodule (11) has
20 an identical case for all switch machines, and that
the case of said diagnostics nodule (11) has a nodul ar
desi gn regardi ng the diagnostic units contai ned
t herei n. ¥haraptegpredcinmtbdt ri¢ ds ed aivredrepiptenevwigrh
nore of 2bciihe (pz.eawdi ag &{midmferehabna&he&niaﬂedmiteh
that the pRiMihe @iy £42 tﬁgwiatnge@cgqnl akbdde N 1§§
(12 14) h:\ag o%klngl g%&e oag) pQ‘W :.ch Qeg}itié‘p%vrgh

connected to cor respondi ng
| east ohe Peb'ﬁf rBF FolP*=Eere tlﬁl‘%’??’“&eﬁﬁn ct®d to the

cor r espondi nglpoit sitch HachB@ (egr gfeigkdt &n t A@ipoidnt
oper at i ng chotic{@Bied wWhittdr poiinta WLt2004LE440664, AS5)
PCT/ EP20046050K:7 Oswideh Of20§,at 4430 Jieekr-hagr-duhant ugeiton

Of dl Spl aq(Jagkg.mL ngl)pg&:nkﬁe hée]ls o?f)the\l\mgcgﬁﬁoa.tnbg 90Q§ r 0|
rod (3 3 has the function ﬁdgener ati n)%ﬁsvm tch at e

control's. “i6:® 1,5( sWi t(?ﬁm'hﬁ%%l cIPEPHEE R &Y ECh

15, 5 chd‘F%ﬁ:‘f‘%r‘f*%'eﬂ”l i chered A Poi™tC-operating rod

(26) and thelzoitywotclr gebhiB8 ps alleired ineatett tord b

poi nts (1,th8) preceding claims, characterized in that it may
include a diagnostic module (11).

15 13. A switch machine as c¢laimed in c¢laim 12,
characterized 4in that the diagnostics module is
identical for all switch machines.

14. A switch machine as c¢laimed in claim 12,
characterized in that the diagnostics module (11) has

20 an identical cage for all switch machines, and that the
case of said diagnostics module (11) has a modular
design regarding the diagnostic units contained
therein.

15. A switch machine as claimed in one or more of

25 the preceding claims, characterized in that the point
(1, 2) coupling and locking modules (12, 14) have at
least one point operating rod (26) connected to the
corresponding point (1, 2) and at least one control rod
(27), also connected to the corresponding point (1, 2),

30 parallel to the point operating rod (26), which point



by nmeans of joints that are designed to break when a
predeterm ned trailing force is exceeded, the point
woperarinsg rod having |latches (29, 30) for at PeagP2@4/050070
10 primary point-1ocking fuaction, which automatically
and rigidly engage in |atching recesses (516, 616)
formed in stationary walls (316, 416). 17. A switch
machi ne as clainmed in one or nore of the preceding
claims, characterized in that the 15 recesses (516,
616) for engagenent of the |latches (30, 29) are forned
in the side walls (316, 416) of the case (16) of the
point (1, 2) coupling and | ocking nodule (12, 14).
18. A switch machine as clained in one or nore of 20
the preceding clainms, characterized in that the point
operating rod (26) may conprise, in conbination,
primary point |ocking | atches (30) and secondary poi nt
| ocki ng | @Petresrg( G has]he funghioptf Meelrches dke ediatned
in claiml8, 2)25rehssagiccrdrzed irod t(B@I héheh@rounmhiyn
poi nt | ockisNfnbAtGliesitén3HatalBridb@d.dly carried by the

poi nt operatl g, rzpdmé,.%ﬁ)magﬂn@ tel ally& tll;xar&mt i;gnal
noti on, direction fo

t he
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2004/ 074066 mEH# ER2004E 300 Gre 3Bsidred proe@dk Nfpen a
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noti on of Ph&apiermyswalls (36 aH@ are
17. A switch machine as claimed in one or more of
the preceding claims, characterized in that the
15 recesses (516, 616) for engagement of the latches (30,
29) are formed in the side walls (316, 416) of the case
(16) of the point (1, 2) coupling and locking module
(12, 14).
18. A switch machine as claimed in one or more of
20 the preceding claims, characterized in that the point
operating rod (26) may comprise, in combination,
primary point locking latches (30) and secondary point
locking latches (29).
12. A switch machine as claimed in c¢claim 18,
25 characterized in that the primary point locking latches
(30) are rigidly carried by the point operating rod
(26) in a relative translational motion, along the
sliding direction followed the point operating rod (26)
to displace the points.

30 20. A switch machine as claimed in one or more of



associated to elastic preload neans (39) which take up
the thrust stresses exerted by the points (1, 2) on
woOheo4/qpeicnt operating rod (26), e.g. in traili RGT/EP2004/050070
conditions. 10 21. A switch3machine as clainmed in one
or nore of the preceding clains, characterized in
that the actuating notion is transmtted to the point
operating rods (26) and possibly to the control rods
(38) by an internediate slider (27) which is
connected to the unit 15 (13) for transmtting the
rotary notion of a notor (11) into |inear notion. 22.
A switch machine as clained in claim?21,
characterized in that the slider (27) carries means
(31) for driving the latches (29, 30), which nmeans 20
consi st of conbinations of cans (330, 329) and rollers
(31), which driving neans alternately displace the
| at ches i rthe amedinoveckzdint trockitReizpdsiipi diat | rrhe
whi ch t hegcaugeryengaged tbdaxitdeldtabahi g rpeesses 6516,
616) and 'rnnaaputpgﬁmt ReRinki ORScrRYAIRST sAYdtimRNtwitn
surf aces Zapfaels WDl LR Shldsi.d 2L, ) caise

the slider t” operating rod
(26). 23. RER/tC ﬁ°nﬁc R'AE "Es *E AT e n"one” of* Bt e

of the prééesstiorg ofl arkse eharhectrRepttzedli n2k hand tohe
slider (2#)ocagtedateslayeanpr{18&) maps o) Whngh Syel ah
machi ne  38le Thalse £k exsitgdakihg JIBARS (1 38) on W2
2004/ 07403:&?@&'5?&99%959870‘3 g3‘£n2éa11Ang9%Ad§thJIBCh' ne

as cl ai ne or.. nore rece I ng clains

charac%erlzed |n Bt fdiﬁad%%%Fré? Fod™(¥8) 5B h et

al t er nat elye cairEetEd t8Fhe ka‘é?fge’(lgi‘)‘ l1“orthd\>"/| Vifig
SW t ch nmachtyreingt attdor Gat frehsmsitgAaia e rPSineaassatiss’) ,
upon cont rbs aket hes pbidery 2 Ahe adbrroA Skt Gh) Machi ne

as cl ai ned.ni:é]:m&ii@i:é'nsgi%egr(z'g)‘]'which is connected to the unit
15 (13) for transmitting the rotary motion of a motor (11)
into linear motion.

22. A switch machine as claimed in claim 21,

characterized in that the slider (27) carries means

(31) for driving the 1latches (29, 30), which means

20 congist of combinations of cams (330, 329) and rollers

(31), which driving means alternately displace the

latches into an active point locking position, in which

they are engaged in the latching recesses (516, 616)

and in abutment positions against abutment surfaces

25 (227, 327) of the slider (27), to cause the slider (27)
to entrain the point operating rod (26).

23. A switch machine as claimed in one or more of

the preceding claims, characterized in that the slider

(27) actuates means (32) for driving switch machine

30 state control signaling means (33).



characterized in that the nmeans (32) for driving the
switch machi ne state control signaling neans (33) are
woaenposeds of pivotal arns, engaged by sector gearaPeoiis0070
10 gears (133) of the contrdl signaling neans (33),
which pivotal arns are pivoted on a slidable plate,
that may be nmechanically connected to and
di sconnected from (627, 35) the control rod (38) upon
control of the slider (27), and whose pivotal notion
Is caused by a 15 roller that is radially spaced from
the pivot and is engaged in a slotted camtrack
(627), that is integral wth the slider (27). 26. A
switch machine as clained in claim?25, characterized
in that the nmeans for mechanical 20 connection
between the plate that supports the neans (32) for
driving the control signaling nmeans (33) consist of a
transver se todt-hAtdvatchnearhine apwédned intongres Bdxeorfal
noti on fr @are dre8inki ARIG] @agageIRa ik Rthé tRObtehzar
recess (138} (9é) hdieneAiMerlteiPdofmdBeal @ Bue2maROSBE) ON
of di Seng@gxeﬁsmlgghe;w%og% 6 b8clDUSHLLN O gl 1O

posi tions a camtr
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15 roller that is radially spaced from the pivot and is
engaged in a slotted cam track (627), that is integral
with the slider (27).
26. A switch machine as claimed in c¢laim 25,
characterized in that the means for mechanical
20 connection between the plate that supports the means
(32) for driving the control signaling means (33)
consist of a transverse tooth that may be moved in
translational motion from a position of engagement in a
notch or recess (138) of the control rod (38) to a
25 position of disengagement therefrom, and is moved into
its two positions by a cam track (627) formed on the
slider (27), said means being such that, upon normal
actuation of the switch machine, the control rod (38)
is not mechanically connected to the plate that

30 supports the means (32) for driving the control



control of the switch machine. 27. A swtch machine as
clainmed in one or nore of the preceding clains,
woher4acsssi zed in that the control 10 rod (38PCT/EP2004/050070
cooperates wi th an abutnent3st hat stops the sliding
noti on caused by trailing, the point operating rod
(26) being first disengaged fromthe point, in said
trailing condition, due to the predetern ned breaking
of the joint, whereby the control rod (38) is also 15
di sengaged fromthe point due to the predeterm ned
breaking of the joint (23), only after running the
limted displacenent stroke of the neans (32) for
driving the control signaling neans (33) into the
control loss condition. 20 28. A switch machine as
clainmed in one or nore of the preceding clains,
characterized in that it has a separate point |ock
unit (12) sfigraledcheaswi (38h wperiens, (fon d¥place@ent foiSwkd Ch
machi ne asofiral ed B ahdkdNa28ai1id§ BahaCdatd icd@Gol N
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nmeans (30),_ and r ol .nt Nng neans
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spaced fr dmr [vbe apostrel atigeplizd mean80(330, iAesw tasly of

machi ne asosiral REdhi EwOiRe 1@EhIADI € of V\D 2004/ 074066
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means for both points ol nt lock |nge
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IS in the 10N PAELIdnONdue to the predetermined breaking
of the joint, whereby the control rod (38) is also
15 disengaged from the point due to the predetermined
breaking of the Jjoint (23), only after zrunning the
limited displacement stroke of the means (32) for
driving the control signaling means (33) dinto the
control loss condition.
20 28. R switch machine as claimed in one or more of
the preceding claims, characterized in that it has a
separate point lock unit (12) for each switch point (1,
2).
29. A switch machine as c¢laimed in claim 28,
25 characterized in that the @point locking unit has
primary point locking means (30) and secondary point
locking means (22), the former being actuated for the
thrown point and the latter being actuated for the
opposed point, spaced from the associated rail.

30 30. A switch machine as claimed in one or more of



31. A switch machine as clainmed in claim 30,
characterized in that the point |ocking neans consi st

wohodatelses (29),

havi ng the construction of secom#00¥/050070

10 poi nt

10

| ocki ng means as dleai med in clai m20.

the preceding claims, characterized in +that it has
common point locking means for both points (1, 2),
which point locking means only consist of two latches
(29) that are alternately brought to engagement in an
associated latching recess (516, 616) when one of the
two points is in the thrown position.

31. A switch machine as claimed in claim 30,
characterized in that the point locking means consist
of latches (29), having the construction of secondary

point locking means as claimed in claim 20.



