WD 2004/ 074066 PCT/ EP2004/ 050070 SW TCH MACHI NE FOR
RAI LWAY AND TRAMMY SW TCHES 5 The invention rel ates
to a swwtch machine for railway and tramway swi tches
or the like, having an enclosure for its operating
units of the sanme size as a tie and adapted to be
wEHiTidee a tie. Such swi tch machi nes ar erawatheoknsoom
and have 10 considerabl e advantages. Particularly in
hi gh speed railway lines, switches have relatively

l ong swtch points to provide such a w de radius of
curvature as to stand the high speed of the train.

Unl i 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 switch points, high speed swtches
as described herei nbefore have nultiple switch

machi nes arranged all along the switch points, to keep
20 the Lhdchimbltet 16 RAANSY ARHTUAKAY Sufeid 10N as the
train passes thereon. As a rule, swtch 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 iSmDVeds:aNaY1EdO0mbi L. sl Mk hepoi nt
carrier UpibSyidda SWdeG) swi?BLDI E8nah S0, haue, laat ches
that aut ogRtd.Gal oy sLOGK-LNE (oAl M. Dot NS, LNE OWN
position gg &E‘%é(ap&%%%%@ed Ldhrqun position and are

moved to the_point releasing cond| '%ﬂn 30 _as soon as
the carrier UnitsS are actuat &g to move the
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Particularly in high speed railway lines, switches
have relatively long switch points to provide such a
wide radiuas of curvature as to stand 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 additiomal 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 conditien as the
train passes thereon.

Rz a rule, switch wmachines all have the function
of displacing swibch 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 algo have latches that automatiecally leck the
points in the thrown position as they reach sald thrown
position and are moved to the peint releasing condition

30 as =oon ag the carrier units are actuated to move the



2 thrown swtch point away fromthe correspondi ng
rail. The latches can be of the so-called trailable
or non- trailable type, i.e. connections may be

provi ded between point carrier units which allow the
train to 5 displace the points as it passes through
Womogamosch, thereby rel easing said poi ntirfareuaesooro
position locking |atches Such connections are so
adjusted that, the train wheels nust exert a certain
thrust on the switch points, e.g. when the train runs
t hrough an unswi tched 10 turnout in the direction
opposite to the direction of traffic. The wheel
progressively wedges between the thrown switch point
and the corresponding rail 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 would have the
effect of damaging the carrier units or special
weakened PFEMRi UHSE Feli PNJE@ ther edetmrdhnetlbr eaki ng
force. Ootheolasdrgs cashee of dhd abrdlitedytmflaplesii togh machi ne
20 requi resilabigheyrec ORSt I UEGHheOIPng O8dyS be MPFo@BNEI , | N
SW t ches mitédan \peiny dadigr Siith GAidBOAIMWS thel £x3id &I | | ty is
only requisded e fdimsSW b€ RadBChLREASHAL kN, heel s of
the SW t CheRO} NMofas W1 €EAS oI (06, IHBLELTERLALE portl on
and at the ko9 sodl ¥6hoRohy p;rgai g&;@LtQ@ %%@ﬁ%es %o not

SI t uat I ontxa:gswhgg§ Qn[a!lt exg.-xtagov hin sg: on tge ] :x.
exert anyt rust rces on the sw nts. O her

const r:H)CtI tl|2art s BF e AW e ™ o‘ﬁh at“ “ﬁ“ﬁ?rf er units
in the vartsus Bt Sﬁeﬁé%l’ﬁ*?é%‘“af“é o ATTBTTion °of

traffic. The wheel progressively wedges between the
thrown switch point and the corresponding rail and
rushes the switch point away from the rail.

In the non-trailable type, the switch points are

15 fixedly held in the thrown position so that any train
passage would have the effect of dameging the carrier
units or special weakened portions reguiring a
predetermined breaking force.

Cbviously, the trailability of a switch machine

20 regnires higher construckion 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 2 typical +train passage

25 situation, as described above, the train wheelz 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 subgtantially :"Ldentical for all switch machines,

30 Considering that in high speed applications each



and substantially identical for all sw tch machines.
30 Considering that in high speed applications each 3
switch is required to have a | arge nunber of switch
machi nes along its length, there is the need of
m nimzing swtch machi ne faprication costs and ti nes.
Therefore, the invention has the object of providing a
switch machine as described herei nbefore, allow ng,
by i nexpensive arrangenents, a faster and nore
effective fabrication, and limting both fabrication
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nmeans
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 focking means are provided for each
point in the critical point trailing portion, i.e. at the heels, which means that each
switch point has its own point locking device, common switch point locking means for
both switch points are provided in switch machines, at the frog and 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 the motor module may be
dynamically connected both to



switch point has its own point |ocking device, conmon
swi tch point |ocking neans for both switch points are
provided in switch machines, at the frog and in the
i nternedi ate portions. The joints between the notor
nodul e and the transm ssion nodul e and between the
woannto7doesc ki ng and coupling nmeans and t he gddisawk/ma870N
nodul e are identical ford each type of different
nodul e, so that the notor nodule nay be dynamcally
connected both to WD 2004/ 074066 PCT/ EP2004/ 050070 4
the transm ssion nodule of the switch machine for the
heel s and to the point coupling and | ocking nodule for
the internmedi ate portions and the frog of the switch
points. 5 Also, the G section case has predetermn ned
connections for the individual nodules coincident wth
nmeans of the nodules for fitting the latter onto
correspondi ng connections. This may also apply to the
cover. 10 Modularity may be al so extended to possible
di agnost itts tomsgerity otduy o miet guitdhhgchipogperst e W th
t he nechaeeieadnd 3niths paht kh@liayiabd RockBg hiotae amd t hat ,
t hanks t ara istdbabiand ipadticbad:0 Oye DRIVBL AneRSira0f t he
nodul es, @iRssubstantially identical for all switch 15
machi Ng YPeheo HonS AdLagnasl Ch.and.genkioller unit

may be proyided., L2kl SoaRl bl Bldhesalih 160, MRChI Ne
types and.that, jn swtc

meang

for % nes :l.a r onto
i nternedi at e Portlonstand’t of ?ﬁ W tch
poi nts wiTTHaVe™ Fre™ nsagnoﬁtmf‘% aife*% ﬁ°aﬁher equi r ed,

whi ch medfs may 20 sinply not be actuated. Al so, an
i nt er ﬁ'ﬁl nDdfﬂdl&ﬁ'lt:x, Py be alsc extended to possible

diagnostics or controller units, that cooperate with
the mechanical wunits of the switch machine and that,
thanks to a substantial analogy between mosgt of the
modules, are substantially identical Ffor all switch
15 machine types. Here, a diagnostics and controller unit
may be provided that iz adapted to all switch machine
types and that, in switch machines for the intermedizte
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
| diagnostie modules may be also provided as regards the
different diagnostic units required, vhereby 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,



di agnosti c nodul es may be al so provided as regards the
di fferent diagnostic units required, whereby

di agnostic nodules nmay be sinply adapted to the
'switch machine type with no additional cost

associ ated to useless and 25 unused units. The
WoRdH0ewes ei t her havi ng an i ndependent caseECToRP2008/GE0070 NQ
an i ndependent nenber wi th an i ndependent frane, but
wi t hout a dedi cated case, are easily fitted onto the
switch machine in their proper positions. Any 30
construction tol erances may be, for instance, WO

2004/ 074066 PCTI EP2004/ 050070 5 conpensated for by
provi ding adjustable joints between nodules or neans
for connection thereof to the switch machine, which
allow restricted position adjustnent. For exanple, if
t he nodul es are designed to be secured 5 to the switch
machi ne by bolts or the Iike, the through holes
therefor in the case and/or frame parts of the

nmodul es dP"REEEFEatce Y FATES 9 fdivpiebirpipitte Pebrase have t he
shape of ™éWporr grang fer gagectioncthetend te s s@debs| ot s) .
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in the longitudinal directien of the switch machine,
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vwhereas the position in the transverse direction of the
- switch machine is defined by the side walls thereof.

15 The advantages of the present invention are gelf-
evident £from the above description. In fact, the
different switch machine types only differ from each
other in a few cperating units, di.e. particularly in
the transmission and point locking modules. The switch

20 machingz for the point heels and the frog have the same
motor modules, the same casing and the szame
transmission module. The only difference lies in the
differeut coupling and point locking modules of switch
machings for the point heels and for the intermediate

25 portions and the f£frog. This obviously provides =a

_higher production effectiveness and cost reduckion, for
fabrication and storage or purchasing by the
contractors that manufacture said operating units.
Obviocus advantages are also obtained in terms of

30 maintenance and availability of spare parks. Also, as



other in a few operating units, i.e. particularly in
the transm ssi on and point |ocking nodules. The switch
20 machines for the point heels and the frog have the
same notor nodul es, the sane casing and the sane
transm ssion nodule. The only difference lies in the
W0 pfogpEe coupl i ng and poi nt | ocki ng nodubesembossswtoch
machi nes for the point heels and for the internediate
25 portions and the frog. This obviously provides a

hi gher production effectiveness and cost reduction,
for. fabrication and storage or purchasing by the
contractors that manufacture said operating units.

Qobvi ous advantages are al so obtained in terns of 30
mai nt enance and availability of spare parts. Al so, as
WO 2004/ 074066 PCT/ EP2004/ 050070 6 regards
construction, the switch nmachines of this invention
are easy and fast to assenble, as nodularity requires
sinpl e means for unique predeterm ned fastening of

t he oper aftHEf* ufPrEEUtdoreadtt ovHer mavdingp of5 thike

housi ng. Firertitpv et $2eh 22l Hot relatepidet e fiepulaniy
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cl ai ms. Thetehar e tey iBtdog @itst fLedch \WeRE:i 28 tand t he
10 advant agemudles.i Ving therefromw || appear nore
clearly fromd hesfgklaw na.deseritfti ag ofg,Qne

enbodi MeNtupeWMeGEL, JnScnSHOMIDYBBY &F .2 A\}Egld Lm tl ng

enbodi ment,i,h the annexed draw ngs, in
is a general §ech§1mat| C. Vi ew thhe rail wa

aracteristics inventio: and the

10 advantages deriving therefrom will appear more clearly
from the following description of cne embodiment, which
is shown by way of a non limiting embodiment in the
annexed drawings, in which:

Fig. 1 is a general schematic view of a railway

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

Fig. 2 dis a schematic view of the modular

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

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

25 Fig. 4 iz a cross sectional vwiew of the switch
machine for the heels, in which dashed and dotted lines
outline +the operating wunits which form the switeh
nachine.

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

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



15 line segnent, having a high speed switch, which
conprises switch machines for the heels, switch
machi nes for the internedi ate portions and switch
machines for the frog. Fig. 2 is a schematic view of
the nodular 20 structure of the different types of
wewkoroaachi nes, show ng the common noduwcasp2004/dstn7o
reference to the operati’ng characteristics. Fig. 3 is
a perspective view of an open switch nachine
according to this invention. 25 Fig. 4 is a cross
sectional view of the swtch nmachine for the heels,
in which dashed and dotted lines outline the
operating units which formthe switch nmachine. Fig. 5
shows an enlarged detail of Fig. 4 of the 30 area of
nmodule 2, i.e. of the coupling and point WO
2004/ 074066 PCT/ EP2004/ 050070 7 | ocking units of one
of the two points. Figs. 6A 68, 6C, 6D are respective
views of the swtch point |ocking neans, associ ated
to the twerkijgoirHEsLioke af 9 toheeiatst he main switch
machi ne and #wo B, [Far 5ty 6B eed iropedtiveopeys| emtnei ews as
t aken al erget weint didckenendandlOrasonatal tpl arReswOf t he
tWwo unit gonts bha subith tiehenBBEH RRtASHSROWANd BwoFi 0S. 4
and 5. sFigg&iy Goweadch £Bp a1, 6aLar Aed. )k eWs.O0t.J gures
GAand 68 dlélfgreﬁ gor:.ﬁ)nl:a% Qla}ﬂse% s:kzéntlwgrunltg M‘:r e 4 of a

switch  npehi Ne. oL, ab.h Rl eLJIedi gl g, porti &6t the

poi nt s.
pO ts Figs. 7A and 7B are enlarged views of Figures

6hand 6B.
10 Fig. 8 is a view similar to Figure 4 of a switch
machine for an intermediate portion of the points.

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

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 line
segment, which includes a switch.

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

20 sterting at a so-called frog 3 and terminating by their
free ends in an intermediate position betwesn the rails
4, 5 of a track.
In ozxder 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 iz controlled by so-called switch
machines. The switch as shown in Figure 1 haz long
switch points, as is preferably wused in high speed

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



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

| ocking nmodule. 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 segnent, which
worped4etiwes a switch. The switch has a pair mfrrepesot/adoeze
points 1, 2, 20 startindg at a so-called frog 3 and
term nating by their free ends in an internediate
position between the rails 4, 5 of a track. In order
to cause the train to divert its route fromthe
straight track over a branch Iine, the switch 25
points 1, 2 are alternately novable to a so-called
‘thrown position, abutting agai nst the correspondi ng
rail. This notion is controlled by so-called swtch
machi nes. The switch as shown in Figure 1 has |ong
switch points, as is preferably used in high speed 30
lines. To this end, in order to ensure a better notion
WO 2004/ 07486 6V PEH BRZd04/505007 e t8° ofrotddetirame swi t ch
poi nt s berefidamst Feltinte Wb eehitdar onrpropasi tihens,
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swi t ch nmeehiraepingeneked wble idde@hagatatswide nfdhefs heel  of
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switch —and :one of JADLE.sW tch machines Ad,

l ocat ed at ’Ehlgemligzogwigcho macth:l:]n% zsuvm :i!:sC I:'I.]écated at the

ei ng

10 transverse axis of the track, which substantially
passes through the contact points between the switch
points 1, 2 and the corresponding rails 4 and 5 in the
two different thrown pesitions.

All the switch machines typically have an

15 actuating motor, means for transmitting and/or
transforming the motion produced by the motor inte a
rectilinear point throwing motion, means for coupling
the motion transmitting/transforming means +to the
points, e.g. bhars or tie rods or combinations of bars

20 or tie rods, which are dynamically connected to the
output of motion transmitting/transforming means on one
side and to the corresponding switch point on the other
side. ‘

Also, switch machines typically hbave automatic

25 nmeans for locking the points in the thrown position,
which wmeans are automatically releasable when the
machipe is actuated to move the points from a starting
thrown position to the oppesing thrown position.
Typically, point locking means are driven into the

30 released condition by the translational motion of point



The main switch machine Al is |located at the 10
transverse axis of the track, which substantially
passes through the contact points between the switch
points 1, 2 and the corresponding rails 4 and 5 in the
two different thrown positions. Al the switch
Wk ess typical ly have an 15 actuati ng PODEPRG)4/080ANS
for transmtting and/or %transform ng the notion
produced by the notor into a rectilinear point
throwi ng notion, neans for coupling the notion
transmtting/transformng neans to the points, e.qg.
bars or tie rods or combinations of bars 20 or tie
rods, which are dynamically connected to the out put
of notion transmtting/transformng nmeans on one side
and to the corresponding switch point on the other
side. Also, switch nmachines typically have automatic
‘25 nmeans for |ocking the points in the thrown
position, which neans are automatically rel easable
when t he “BEERI ne @sact 12ft ed O novEesthe p&nts from
a starti G EHESFFproering otket Brtidre Pesgres g tiehr own
posi t i onmeteTy Bhezaltesns gFei mbwal Hokiengpen@ansiarad dri ven
i nt o the i&@or & sasddevordisi on by the translati onal
noti ons of pahae WE.2GAW QEA066.ACTLER20Q4 QER070 9
coupl i NQ zEMERSs, Ofnat Hies NBARS tf:oggrodnce moduiar switch
transm t kidgkt ransform ng the notion produced by the
Mot or.  Theseg.fBans afLe és@egwelfmmsfh@ypwe&' gl e | road

j argon aﬁacgy;g ;ch Roi ot og ssmthrl hese . 2l ns_have
subst thl q ‘al vays the sa

diate awitch machines A2 and the sgwitch machines
associated to the switch frog A4 and AS5.

In Ffigure 2, the switch machines Al to A5 are
formed by general operating units or modules, which
correspond to the different means that form the

15 dndividual switch machines, as described zbove.

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 peint lock
neans. Fui-ther, this switch machine may have an

20 additional module, denoted 5, which constitnktas the
contreller and/or diagnostics module.

The intermediate switch machines, as well as those
associated to the switch frog, have the same modules as
thg main machipe. 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 regquire
the same construction and functional safety featurses as
the main switch machine Al. "herefore, the motion
transmitting/transforming module, as well as the point

30 coupling and point locking module have different



functions, and this allows to produce nodul ar switch
machi nes. Figure 2 shows three different types of
switch nachines, i.e. the main switch machine A, the
10 internediate switch machines A2 and the switch
machi nes associated to the swtch frog A4 and AS. In
WO Wor4086 t he switch nmachines Al to AS ar eCT/EmRsoaesioioy
general operating units d? nodul es, which correspond
to the different neans that formthe 15 i ndi vi dual
switch machi nes, as described above. As a rule, the
mai n swtch nmachi ne has a notor and neans for
transmtting/transformng the notion produced by the
notor, as well as point coupling and point |ock

means. Further, this swtch nmachine may have an 20
addi tional nodule, denoted 5, which constitutes the
control |l er and/or diagnostics nodule. The internediate
switch machi nes, as well as those associated to the
switch frog, have the sane nodul es as the main

machi ne. WEVEr bR Pr dis P sEPH it arrestrietion s wel |

as the pofiatesestplrhdhaneret Préiss it theoakoneays in  the
i nt er medi zackine.efproad 1antk-at the frog do not require
the sane conste mabs onaaed detdted iloNake Sadneteys fieat ur es
as the maiun seiid GAcBREhianetdbugn ThEr ebQk@ng thae Mot on
transm t_ti:dﬁgki:@ﬂ@&{ &ramofl'.@csm&ile,eder@%dvﬁl, lth@_a'na; he p0| nt
30 coupl i i :@0¢A0kNtn QukingARdHLE Have.dif Lerent WO
2004/ 074000::RCLLEE2004:0200101, 184 ectme NES.Aynber s

13, 14, tg lh?&(técﬁeérrs Lonstruction n grs_ewgce from
the saje no I.n Lhe nal A SW
_ g, when is necessary or advantageous in

terms of fabrication costs.

The greater functional difference between switch
machines lies in the modules 12, 13 and 13, 14, which
require 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 safaest manner, as

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

Algo, since the intermediate and the frog switch

25 machines are not designed to cooperxate with the most
cxitical 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 £rog

30 sw:i.tgh machines may be further simplified, thereby



machi ne, denoted 12, 13. The notor nodul es, denoted
10, are identical in 5 all switch machines A through
AS. Regarding the controller and diagnostics nodul e,
denoted 11, this may be identical in all switch

machi nes or have itself a special nodul ar

wooneitorasest | on, to all ow the manufacture alcrgesiasies
versions for particul ar types of switch 10 nmachi 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 «critical
for the switch point throwmm fromtine to tinme against
the corresponding rail to be locked in this thrown
position in the nechanically safest manner, as 20 the
poi nt heels are the parts that actually deviate the

di r ect i onregifeinghde cyrbll ngilyew edetauinarhisn@s tihbedegh t he

SWi tch, té#pBinnéecgrdasienotith ofeterbor tohena:nte@riredi at e

swit ch nmaebdizngesonand the Swithehiohr afhoaiMasp, tknce t he

I nt er medi @kfrand doh@st L:0ghasWné Ghicaw’RoslBEHRERGR are not
desi gned 1:04&0QRA" Ahe1Mtkd 4 NG St LFidkCal, area for
train deviald QhenifeNdhodiSeh 16 ROIBL: 118! Sneltflere is no
need fOl' Jabc?mig& gg:an\ée.l.og:edlig%ts esga:r: dslg\llrl I_h% WQ?XI)iIg‘E |0Ck

f eatures ;ngrhga chiPai r_noe?;é%% Qt T O and ran ] 4, 5,

i,

Hence, these Intefnediate an P30SR T machi nes
may be furt h&F - SFnpri FIET PREPEbYy YD 2604F0874066
PCT/ EP2004F G508 7tp *he switer £xeg.

Figure 3 1s a basic, perspective view of a switch

machine embodiment, accoxding to the principle of this
invention.

2s is apparent from the figure, the switch machine

15 is formed by a case element 15, ¢onsgisting of a channel

section havir;g a substantially rectangular section with

lateral longitudinal flanges 11s. The lateral

longitudinal <£langes have holes 215 allowing the

different operating units, or modules, to be Ffastened

20 thereon, which modules include motor means, mesns For

transmitting/transforming the motion produced by the

metor and switch point coupling and locking means.

These units or modules, designated by M in Figure 3,

are in turn preferably housed in separatse cases or

25 Zromes 16, 16', 16'', 16''', which also have holes 17

at predetermined positions, co:i.néiding with the holes

215 of the channel-shaped case. In Figure 3, the

modules 16 ave fitted in a predetermined position with

reference 1.:0 the channel c¢ase 15, and té&6 the other

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



11 reducing the overall railway systemcosts. As is
‘better explained hereafter with reference to that
detail ed description of the construction enbodi nment,
these differences consist in that the switch point
lock unit 5 is dedicated and | ocated at each point for
WOe49E4066 swi t ch nachi ne associ ated to thrETmPRIi/050070
heel s, whereas said sw #&h point lock unit is shared
by the two points and located in an internedi ate
position therebetween, for internediate switch
machi nes and/or for those 10 associated to the switch
frog. Figure 3 is a basic, perspective view of a
switch machi ne 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,
consi sting of a channel section having a
substantially rectangul ar section with |[ateral
' ongi tudi nal flanges 115. The |ateral | ongitudinal
fl anges &1 'hoi%e SUPISEALY- 0N Mkt thichdhaiobest
oper at i nFrunf tie chorehprdalibsend 4D ohbefmagtientd 20
t her eon, whiGhurpgdatse shawseh adentapioor chapatsistieeans f or
transm t toerngé tivansénQraahsagribden tRt 0Nt addaes by t he
Mot Or  anGhewb tufddr ROeRtor GRLRMRG ARM1d oCki-RG wpeans.
These uniths u@_{rermcgﬂ'l &S enedREb@0 atee ey Mudshh.Flgure 3,
are in tugb bLeferably..noused.i nwﬁapﬁa:%@&eea&@s%es or 25
frames 1@0 m%gus’ox]bgeratlng‘l'gnlts ’closer Eq the botQ: %: hol es 17

~at predet grm ned, posi tions, NeLIN nC| e hol es
215 of, tfllg annel - shap 5 aser ‘re gengted
modul €€ are et edml‘?l aé“ﬁ? éﬂe"i"ﬂ‘r“?ﬁ ﬁ’é‘ﬂhﬁbﬁet | on with

construction of the switch machine. Regarding the
arrangement of the modules in the embodiment as shown
in Figure 3, the module 16 and the module 16'' inalude
the switch point coupling and locking means, The cover

15 16’ provides access to an intermediate point operating
rod, which comnects the point coupling and locking
means to motion transmitting and transforming means,
consisting of a motor located in the space defined by
the cover 167’7,

20 Fig. 4 shows a construction ambodiment of the main
switch machine according to thisz invention and to the
above disclosure. In Pigure 4, dashed and dotted lines
cutline the modules and the corresponding means
asgsociated thereto.

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

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



reference to the channel case 15, and to the other 30

nmodul es 16, by fastener neans that are not shown in WO

2004/ 074066 PCT/ EP2004/ 050070 12 detail, e.g. sinple

bolts, at coincident through holes 215 of the channe

case 15 and 17 of the nodules 16. Figure 3 also shows
Waa004eideent ageous characteristic of the i nPEREPHN/050070

consisting in that at |eb¥st a portion 5 of the upper

cover of the channel case 15 is formed by the upper

cover of the nodules 16. OQther 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 special covers, denoted

10 16" in Figure 3. This allows to further sinplify

the construction of the switch nmachi ne. Regarding the

arrangenent of the nodules in the enbodi nent as shown

in Figure 3, the nodule 16 and the nodule 16'" include

the switch point coupling and | ocki ng nmeans. The cover

15 16' prEfrgeeeyiteass ’Egr Sh PPt &F RERFE deEeprat nt

oper ati n§ v¥od?® Whtetriconnge beothe 95biTe Rwpl i ng and

| ocki ng °HedRsthe gorretrPo¥ra Fadh 4Pt thengpstenthatieenst or ni ng

nmeans, @é¥nsi stiaiy lokisg ¢Ipieor 21 0cab atkted ob heisspace

defi nesl bin. tHacieEM@rerd@nt 21 n20 aFr@ticdr SRQAWSA

const r uck2omiedThe divflRRka Qf 4 BBeiTRIR aSMbd ehiai@Chi ne

accor di Ngnd @riddpsiaing el i,08 M0eliQod NGrendROYS:

di Scl OSULS a biBagkl BMILE - 8R0G0.200 HOLL 6d Ll Nes

out i ne Lhanmadul 65 206 WieuC QLLESPANALNG, Eans

L pas . !

??Egczlﬁt %greg.dlgeg rpg}gozz azné nuts 12[".raalgapinsstwthte chrrrersapgmilipge has,
raig'fl, 5 in a position in which it is wedged in the

flared recesses of the I section of the rail. This
provides accurate, self-centering and clearance-free
positiocning.

15 The switch points 1, 2 are dispozed between the
two rails 4, 5 and are secured by means of two joints,
generally denoted 23, to the upper end of ona of two
vertical rods 24 respectively, which project out of the
switeh machine and at least one or both of which ars

20 removably secured by means of screw fasteners 25 to a
point operating rod 26 and to a control rod 38 of a
point ecoupling and locking unit, generally designated
as module 12. The functions of these rods will be
degcribed in further details hereafter. The screw

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 wunits for each point 1 and 2 associated



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 machi ne has pl ates coi nci dent
with the rails 4, 5, not shown in detail, and secured
30 to the channel case 15, e.g. to the lateral WO
WOGHUATWH066 PCTI EP2004/ 050070 13 | ongi t LRETAERL0F05eMIG e S
115, by bolts or other fisteners. A vertical threaded
pin 20 branches off the plates, outside the
corresponding rail 4, 5, the fastening base 121 of a
rail locking elenent 21 being fitted on said 5 pin.
The locking element 21 has a vertical extension 221
which is supported in a cantilever fashion toward the
corresponding rail 4, 5. The vertical extension 221
has a wedge shape, corresponding to the flared | shape
of the rail 4, 5 and may be secured by one or nore 10
t hreaded pins 22 and nuts 122 against the
correspondln ra|I 4, 5 in a position in which it is
wedged Xii ?ﬁﬁ% e R SRt AP PHRETHOS BT %N of t he
rail. Thi%® def\'?"F d@ sPigR cHPt el b Frrermietd My and
cl ear anc@°F ¥R o ridnt e S 5ndHee swfteesheddmi nts 1, 2
are di sposedt burhwend 2he Foftiggmarai kgh doaube gntksar e
secur e Bysagsatscahk 16Wor jhoisiicSthe @eMteEaaplisg ganot ed 23,
to the uppg&tnscnepfviane: efe fppBr aMEEdbL 114 Qs 24
respect i \eed Ysa whai £he pnoJ 80} 08 brdfisldi 1n $Wst Gh machi ne
and at | @3St QBR-Abe1POlD:OkdMM GB ALif; 20uh&aRVably
secur ed Mosg@agéepgffo§(ﬁ1§\é4:4p§sr£&g Eisfog Qinf :r.t'.poI nt

coupl i ngqgjg'd ‘i?gat g & a?c[r%edgxexea et d

he corre%ondlng ﬁo:ug:s 1,
Moreover, particularly the plates secured to the
rails 4, 5 may be formed by the upper wall of the case
containing the modules 12 which is in turn secured, as
15 described with reference te 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 consgists of
removable 25 wertical rods 24 and the Jjoints 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-gshaped terminal 123, in which

30 +the free upper end of the corresponding vertical rod 24



as nodule 12. The functions of these rods will be
described in further details hereafter. The screw 25
fastener nmeans 25 are disposed in such a position that
their heads 125 are accessible fromthe outside. The
main swtch machine as shown in rigs. 4 to 6 has two
WRBWEPHA612 for each switch point 1, 2, e@€HEB004/08ch
modul es 12 incl udes dedi¥ated point coupling and 30
poi nt | ocking units for each point 1 and 2 associ ated
WD 2004/ 074066 PCTI EP2004/ 050070 14 thereto, said
nodul e being located in a portion of the channel case
15 which substantially corresponds to the position of
the rail 4 and 5 and the corresponding switch point 1
and 2. Furthernore, each nodule 12 has 5 a separate
case 16 for housing the point coupling and | ocking
units, whereof the upper and |ower walls 116, 216 and
the side walls 316, 416 are visible in Figs. 4 to 6
respectively, said nodule 12 bein% conpletely closed,
except f&F %ﬁéd’s‘fhé‘ﬂ’s"“l""é“aiﬂe‘? EFHBE RDED PP 10 to
ot her opéPaPTAYPUATES °F 128 heRfdFer 88 - dtdaist er, and
to the cérsterspAudieaigngsoraness 333, $ch Nbriethrerr, the
parti cul dideytotthe cpi-gipg wedeniods tagd thehe agd k@ 4, 5 nmay
be formeds: by pdag: upper wall of the case containing
t he nodul es ak2isMeis@keri Sopirdnd WEdd SRGHMI €0 ,th@ SuplD
descri bednaged bnd 6f @5LAGEL S 83 FhQUl Bnder BYe LREwSI de
edges Okbgat £0:d Nud heod-onaik Uy nak dj rectipp of the
channel oﬁa_aas.rgn Qod tz@ :t.sh%oxjmt_ac{ §£ uclju On%ntmla‘lrdlagaylﬁ fl anges
115 0f10- %aéeggage era:]:rg %Le gaageof ié a-srsogar.agedoxtegiicslagod rodul e
12 has azy Qﬁegx tfheo swi%ghugoirlxtn.lg is forced to perform a point
displacement motion relative to the wvertical rod.
Preferzbly, to thigs end the invention provides means
for predetermined breaking disengagement. Particulazly,
15 the cup-ghaped end 23 which comnects the switch point 1
to the vertical rod 24 associated to tha control rod
conaists of a tubular element which ig upwardly closed
by a transverse wall which lies over the end of the
vertical rod 24. Said wall that closes the cup—shaped
20 end is connected by its tubular portion, by means of a
pin or the 1like, which is appropriately wezkensd to
form z 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 gaid pin, denoted 423. The function of this breaking
agtion and of the two control and point operating rods
will be more apparent hereafter.
The switch point lock unit will be described with

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



20 it to the correspondi ng point, whi.ch consists of
renovabl e 25 vertical rods 24 and the joints 23 for
connection of said rods 24 to the point and
advant ageously two vertical rods 24 fastened at two
spaced | ocations in the |longitudinal direction of the
WIRtd4es pondi ng point 1 and 2. Ref erri n(POTmR20045050070
Figure 5, which shows anl16é enl argenent of one of the
ends of the switch machine, at one rail 4 and the
associ ated switch point 1, each joint 23 conprises a
cup-shaped termnal 123, in which 30 the free upper
end of the corresponding vertical rod 24 WO
2004/ 074066 PCTI EP2004/ 050070 15 is fitted, which
cup-shaped termnal 123 is secured to the point by
means of an L-shaped plate 223" which is fastened by
fastener nmeans 323, such as bolts or the like to the
cup-shaped term nal 123 and to the base 101 5 of the
poi nt 1. further apparent from Figure 5, the
cup- shagneamaéaa f’ﬁ’e ut P%fs Zlgen\ﬁ?rﬁacﬁ"gbhﬁ?& t he
switch poi n?““Tl?es 1ihﬁe" Tn BT 19 d°R38% aiftit d°t he poi nt
oper at i nFFHEE6 FPEFET n¥d Hih pStehia “hiriferelds to 10
di sengag&*FBrm LA HE A 6f thehesads ot Hmtedlvdrt i cal rod
24 wheh ete2 s\iie=cti-point 1 is forced to performa
poi nt  di spltec ement oprBtingNrolekaichateest ewol h@oasar ti cal
rod. = Praftereabky, a0 28,hi @i@n chated Gopbdaske NinhON=opr OVi des
means f efnakadelal gisdadidr 8aking sdisengagesent .
Parti cul aF kyeessdd sid)eeie Uz SRARQL L NG LM, GH, CONNect s
the swteRapObNlndl nd Q@Y el iGal.r Qd. 24 @gsoci ated
to the CQJ&L:{eOln rQLgng which the point ocperating xrod 26
slides. The driving slider 27 also has meang for
causing engagement and disengagement of the latches 28
and 29 with the associated abutment surfaces 227, 327
15 or recesses 516, 616 for respective engagement on the
slider 27 and the =ide wall 316 of the case of the
module 12 alony . which the poinkt cperating rod 26
slides. These means consist of combinations of rollers
and cams, which cause the latches 29 and 30 +o be
20 displaced =23 a €unction of the displacement of the
slider 27, cauzed by a2 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
26  the driving slider 27 of the corresponding poin;l: lock
unit of the corresponding module 12.
The actuating rod 34 is carried in the two
throwing directions of each of the two switch points 1,
2, toward the corresponding rail 4, 5 by & wmit foxr
30 transmitting/transforming the motion produced by the



consi sts of a tubular elenent which is upwardly cl osed
by a transverse wall which |ies over the end of the
~vertical rod 24. Said wall that closes the cup-shaped
20 end is connected by its tubular portion, by neans
of a pin or the like, which is appropriately weakened

WO30MPHPGh a nechani cal fuse that is break&brErensoorhe
load on the switch point’, i.e. exerted by a train in
the switch trailing condition, exceeds a
predeterm ned 25 maximumlimt, defined by the
breaking strength imt of said pin, denoted 423. The
function of this breaking action and of the two
control and point operating rods wll be nore
apparent hereafter. The switch point lock unit will be
described with 30 reference to that associated to the
point 1, the unit W) 2004/ 074066 PCT/ EP2004/050070.

- 16 associated to the point 2 being identical to it.
Said unj X Lses t.he point operating rod 26, which
i's dynaii:c:g%"a\é?%' e%?}'gists fﬁte Borht * T/l is hel d
bet ween @ Srde wall 316°5F THE LA™ Ibr e nodul e
12 5 and a8 $fider 27. The point operating rod 26
carries t wo*BpUsEY™ PRECPRE LN 28Rtk it Wil bh have
opposéd Hreigeedf fr thenpritfe fedit mifs hteassioddsat edle abut ment
sur f acesfiglds sBH7 = prrtigbesseslebilpaich6 fOnnd especti ve
engagememintdack et tétsheder e hoaiidl1d.he side wall 316
of the casemofnit hanoatmdglll Ra b2 AbaNG MBiLh st e point
oper at i n@, re®cn@6Ga, 9, GRS posdtNGpaliiingi 29 25! .08l 27 al so
has rianse f1uesC &sid 16, CREAICNE N0 i sepgagenent of

t he | at Cntaﬁr%r %g to swing in the horizontal plane to and from

the side wall 316 of the case of the module 12 and the
slider 27, The latches 29 and 30 have two oppoged
latching lugs 129 and 229, 130 and 230, projecting out
15  of the two opposed éides, 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 agsociated latching recess 516, 616, formed in
the corresponding vertical wall 316 of the case of the
20 module 12, for primary and secondary switch point
locking actions. The other of the two opposed lugs 229,
230 of the two latches 29 and 30 cooperates with an
associated abutment surface 227, 327 on the slider 27
to cause the slider 27 to pull or push the point
25 operating rod 26. )

The slidex 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 latchea 29, 30
and controls displacement thereof. Particularly, the

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



and 29 with the associ ated abut ment surfaces 227, 327

15 or recesses 516, 616 for
the slider 27 and the side wall

respective engagenent on
316 of the case of

the nodule 12 al ong which the point operating rod 26

sl i des.

These neans consi st of conbi nati ons of

rollers

waay4+eHMs, whi ch cause the | atches 29 and ¥OErmdxs0620
di spl aced as a function 8% the displacenent of the

slider 27,
which is interposed between the point

caused by a portion of an actuating rod 34,
| ock units of

the two nodules 12 associated to the two points 1, 2,
and which is dynam cally connected by each of
ends to 25 the driving slider 27 of the correspondi ng

poi nt | ock
actuating rod 34 is carried in the two

di rections of each of the two switch points 1,

toward the correspondi ng rai

its

unit of the correspondi ng nodul e 12. The
t hr ow ng

2,

4, 5 by a unit for 30

transmtting/transformng the notion produced by the
WD 2004/ 07 408 =BT EPSI0 £PO50679resty lagst YAt Py not or

whi ch i s 28% &%t 238f "semecadde Praorbe 33 obabs istated

nodul e,

A, 72,
Iatchqg

15

20

25

30

tié*kebe cghe s thebeide itrrned bavhalr thgetrgiet 27 her eaf t er.
Any wel | <kerovuhe 61¥31 yhelcbilen 3useskiénticb@y arrhe BRY be 5
provi ded shgkd lendasntio laaCks vbbal tafout: Nexetsthel.ess, the
figures shame andaf bilhs@lsesi P) Ssoehadi JBRLs of the

poi nt | oGKcdphish &ORE alped hd Lhe,mdulg 13...L0 this
enbodi MRt A28 SR FLIULCS A L o,,%idoGthgnd

the RQiNt .oRerating raod 26 carries
29 éﬁ% %Oo \?ﬁel gﬁear_ém Supporteds A gle
may cause the latches to swing toward the slider 27 and

to a condition of disengagement thereof from the

- latching recesses 516, 616 in ths side wall 316 of the

¢agse of the module 12, -

Particularly, the shape of the cam track on the
base stems 329, 330, formed by the side surfaces of
said base stems turned toward the slider 27, the
overall length of the two opposed lugs 129, 229 and
130, 230 and the inclination of the end sides are
selacted in such a manner that, when the latches 292, 30
are in either ongagement position, with the wall 310 or
the glider 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 fulerum end, with two
divergent opposed edge portions, whereas the edge
turned toward the slider 27 and the control roller 31

is dnwardly inclined substantially level with the

diameter that cuts the pivet or Ffulorum hole along a

bisector of the angle formed by the divergent stem edge

poxtion. While the latch 30 is pivoted in a oclearance-

I A 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
| at ching lugs 129 and 229, 130 and 230, projecting out
15 of the two opposed sides, i.e. turned toward the
woizeha/ 07408l | 316 of the case of the nodul e ¥a/ered4sdsneo
slider 27. One of the t¥#o opposed |lugs 120, 130
cooperates wth an associated |atching recess 516,
616, fornmed in the corresponding vertical wall 316 of
the case of the 20 nodule 12, for primary and
secondary switch point |ocking actions. The other of
the two opposed lugs 229, 230 of the two |atches 29
and 30 cooperates with an associ ated abutnment 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 | atches 29, 30, which adheres agai nst a cam
surface fBPFNRA A A PERTE TPl “Wwatd @witer pties 29, 30
and  cont rief<¥radisstiPaciengbric t fropabive Parwi eull ek y, t he
30 | at chems2%ns 3hakiay ao ahd asdrapesd +an1,WkHeChelt RE t WO
hal ves \\Re2H08ud/D7ebBory Rl B200 4520000100 b8a of t he
transver sveiie i fa0k1B{elCnoi) POSE deckiig Seol 29 pethdd and
229, 230,0qiRk83NLNE BASRSEAM329 .. 330 dSesshapeEd
li ke a cag) QBulNe.Shdg.Lurned. b quard.the. gl ider 27 and
cooper at 5.\ f f e L abl.er, 31, garrled therehy. The T 5
shaped | afehcs 29 90 ar's Blyaed abolt,a yert i cal
axis at the and of the basé stem 429, 356" “Fhich
extendS tB8 *H ertRrn BxtERt PoyBHaT t He ¥ dPEFUm i n

SlJCf] a ntﬁqfﬁ%}on within the recess 516, in such a manner as to

lock the switch point 1 in the thrown position.

Otherwise, the latch 29 wonld mot be stably engaged in

the recess 316, due to the translational motion on the
15 fulerum csused by the slotted hole 449,

Also, as iz 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 sgpindle iz a swinging menber 32 for
controlling & controller unit 33 driven by a gear 133
engaged with said gsector gear 232. Yhe swinging motion
of the sector gear 232 caused by the two xollers
engaged in the cam track 427 and the shape of said cam

25 track cause the rotation of the gear 133, which in tumm
drives a shaft for switching electrical switches which
dgenerate control signals about the operating condition
of the switch machine.

The control red 38 is located between the slider

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



that the roller cooperating with the camtrack on said
end portion of the base stem 330 beyond the ful crum
10 may cause the latches to swing toward the slider 27
and to a condition of disengagenent thereof fromthe
| at chi ng recesses 516, 616 in the side wall 316 of the
WoaweVhs6t he nodul e 12. Particul arly, the PSiapwoasoorhe
camtrack on the 15 bas® stens 329, 330, forned by
the side surfaces of said base stens turned toward
the slider 27, the overall length of the two opposed
lugs 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 engagenent
position, with the wall 310 or the slider 27, the
ot her end surface of the opposed lug extends in a
position of non-interference with the slider 27 or
the wall 316. The base stens have a w deni ng shape
toward the fulcrumend, with two 25 di vergent opposed
edge por tForésh fRk AR grrordtc-ociilg @ellt 11F redcrbiahed t he
slider 2TFhsaprdnt precatingtyo8] heotlider 38 bas p $ranprmered| y
i'ncl i ned rsqgipstiaht foal éngadergme | onMat Bocktiness ehiametser t hat
cuts the cpirwat vor tfeulscidein B0l enal @agn @s Bissest or of
the angl enbkakard Bynihhacsli valgent Siam &4ee 30
portion. Wi 1€ hhiGes & ENamQedef B UPLAH J:R.00-C| €ar ance
VO 2004/ QADG6..ECH EP20044.050070,, 19, (Lag.qapner and
Perf or rrs ngaQe&ana‘E- B orrl &!sgng%}gmgng hermOItget trsmgvcébs!eng action
In their [eapeed Ve Lhr oW, Of, 0Ren,  PRSIL 1.ONS
relative to the associ ated TR ]

ve 101 ed rarl “the I8¢k T&? perforns
a secONndaPy Wi Pei-parsit™ BRI dcbTon Hues
slider 27, but only in free motion transverse to the
siider 27, thanks teo the cam track 627. The tooth 35
has the function of alternately slicdezbly coupling or
uncoupling a plate, not shown in detail, which carries
15 the central pivot of the pivotal contrxol arm 32, to
allow a 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 contrelied by a motion transmitting/transforming unit
which iz a part of and is housed in a module, denoted
13. Said wunit substantially comprises means for
transforming rotary motion into rectilinear motion,
wvhich arxe generally denoted 40, and consist, for
25 example, of a combination of a threaded spindle and a
threaded bush, or of a linear bzll bearing actuatoer, or
the like. Thanks to & coupling extension 134, the rod
34 iz dynamically connected to the motion transforming
unit 40. Thig wnit is driven by a motor unit, e.g. an

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



5 pivoted in a slotted hole, for reasons to be better
expl ained below in the description. A preload presser
39, conprising a roller 139 and adj ustabl e neans for
pushing the roller 39 interacts by said roller against
the end side of the T stemof the latch 29, which has
wWOoHEN74s6ched shape, to keep the latter i rrca/drmokesth7o
position within the receds 516, in such a manner as to
lock the switch point 1 in the thrown position.

O herw 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 68 and 78, each slider 27 has a
particul ar camtrack 427, which extends in the slider
di spl acenent direction,. wherein a spindle 132
carrying a sector gear 232 is engaged by two spaced 20
rollers, which spindle is a sw nging nmenber 32 for

control ling a ol ler uni driven by gear 133
“engaged L gh cE% ct°ot i Qh Et g@Z PRe™SWiHG ng noti on

of the séctor’ 9mmum???”%%uséﬁm%§b¥Hﬁmiﬁﬁaﬂﬁ?Ters
engaged 1 the can track 427 and the shape of said cam
25 track cad®e tore!rwEatisncorta fEtgearirst which in
turn dreegotgr shaf sctfaged sanit &4 ngtaelr eettidecdb swit ches
whi ch generfahel ontredilisdagmelisn mbest txbdagiseper at i ng
condi ti osr tefmetlie 1gWirtig rettBRdal Botidh @icgRBdsl @k r0d 38

i s | ocat ggnthefateesy &L 8 |notehne 3Rt/ pad 1t BRySi de wal |
416 of thew Ca82r lewads the nd ul e'thm%ggfy QZA!Q66

PCT/ EPOZOQ:%(rlquQoz:othe%Qﬂ:l:g!poml§gndV\@Je ra&.lSSon Q§ed to the
Wal l 316a;@§1%19:c E:@LQ:QQ cgnba.nata.on of Figures 4 te 7B, the

glider 27 may move to a certain extent in the direction
of arrow D until the lug 230 of the latch 30 cooperates
with the abutment surface 327 of the slider 27. In this
15 condition the slider 27 starts to exert a pulling force
on the point operating zod 26, The initial free
displacement of the slider 27 until the surface 327
gbuts against the Iug 230 of the latch 30 zlso causes
the tooth 35 of the control rod 38 locked against the
20 slider 27 to be displaced to 2 position in which said
control rod is relezsed from the plate that czrries the
swinging arm 32 that drives the controller means 33.
Tha control rod 38 is slideably coupled with the slidexr
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 contrel rods move together with the slider 27 and
the switch point 1. This may be due to the faet that,
during the dinitial free stroke of the slider 27, the
30 «roller 31 rolls along the camlike edge of the base



the point operating rod. The slider 38 has a
transverse recess 138 for engagenent of a tooth 35
which is carried by the slider 27. The tooth 35 has
an 5 internedi ate opening with trapezoi dal opposed
edges, by which it engages on a camtrack 627 of the
WOIDHBT0E7  which causes it to slide traRSVEPREVNOITD a
position of engagenent #Wth or di sengagenent fromthe
transverse recess 138 of the rod 38, the nounted
tooth being 10 unable to be displaced in translational
nmotion 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
pivotal control arm32, to allowa loss of control to
be generated as a result of a trailing action, as
described. in greater detail hereafter. The

di spl acerf&Hit 3zgf°fttﬁ’§ 8RR BRTREPRGF GH93%F Fe 20
control | é8Fb§FeR 3ﬁ‘bt°ifo“|‘i‘at11*%i‘ﬁ§1’ri°‘tlf“‘r AefiEatié™ort ng uni t
whi ch i s 388 pafes 6P *aitereiathprstder Fyr=etrerdulies: denot ed
13. Sai d =urpsitimuis Figrk Balabhpresotvprhe Sed chasaars dtor

t ransf or mpidgbak O bi@hy offBhd OGRclen(20, BE Cineddbi @adsidgDt | ON,

whi ch ar engese cahlyndent Rthgdth atBdadeasi &t cnf Or 25
exanpl e, +of 1&a1GOEDIBALI R Qe Stditeaded:Spi pdl € and a
threaded Jpiishis. QkvaQki2 dukNEAL 1048l lasbeatlng act uator,

or the like, 110 A Louplling exte n. 134, t he
rod 34 |:§i iﬁgﬁjgn@enk% ¥ c%n%%%t e'J‘ %ogtiegﬁro&t%ron

transformn un| ) dbs uni_t |s driven by a notor
unit, e.g. an §ffemhl’é PP P BEGTRE AT i R oused i n

e control rods 26, 38 ki
the nodul’B=11 %GAW roas its stroke to
throw the switch peint 2 against the rail 5, in which

said identical peint locking meang reach the positionl

15 as shown in Figures 6C and 6D, wherseby 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 corresponds to the length of the recsss 827 in the

slider 27, which form the abutment surface 227 for the

peint operating rod 26. Therefora, when the swiktch

point 2 reaches the thrown position against the rail 5,

the associated latches 2% and 30, carried by the poink

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 327 of the slidex 27. The rest of the stroke

will carry the latch 30 f£rom the abutment position

3¢ against the surface 227 of the slidex 27, associated to



WD 2004/ 074066 PCT/ EP2004/ 050070 21 is connected by
its output shaft 240 to the input shaft 240 of the
notion transformng unit by means of a joint 41. Upon
normal actuation of the switch machine Al, 5 the
notor is actuated and the rotary notion is

WO 2angrefined into rectili.near notion by thECT/EP2004/050070
transm ssion of the nodd@e 13. This rectilinear
notion displaces the point operating rod to nove the
switch 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 w th 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 displacenent

"~ of the sIf8eP %2 Mt Fhérsaieitder °82poeogise 8 agai nst
“the |ug 236 87 1the’ kit efra30Peps dokipgslesst Ihie 2 oot h 35
of the comtssl31f.0@ 638 eedrtaghicmstast HE. 2@1s] | der 27
to be di spiacedrege posipbiton bf vk ghosabd tneont r ol
rod issrelieased {scamebdeo phatBrdnhadinC ANk i1E8acthe

SW Ngi Ng @&k MNoded Bhat HidodRs bhent Qtbohbel: eans 33.
The cont rbet0do38s isse el deabl yugoupl.ed Wil ind he
slider 24;4y, mnﬁetoien anl q@sa‘tobalSQm xmgluh ergJesect s into

a recess g,g 238.9f mgalgg GO £.Q) d,38.an ernately
abuts ag :t:‘h]e udéal recess Zﬁ'éia 3%‘he t wo

poi nt opergf'fr and“’” ont POt roa% nS7E B etAer with
.the sli der °Z'7 anahe slider 2‘7 associated to sa:.d po:l.nt 1

gspaced from the corresponding rail will cause the latch
28 to be moved to a position of engagement of the lug
122 in the recess 616 of the wall 316, therchy

15 generating the secondary switeh point I locking
condition, which is at the end of stroke position,
spaced from the rail 4. Conversely, the coupling tooth
35 of the control rod asscoizted to the switch point 1
will rxemain disengaged from the control rod 38.

20 It shall be noted that the point operating xods
for +the Ltwo points are separately linked +to +the
corrasponding sliders 27 and to the actuating rod. This
ig highly important for the trailability featurxe.

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

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



the switch point 1. This nmay be due to the fact that,
during the initial free stroke of the slider 27, the
30 roller 31 rolls along the camli ke edge of the base
WO 2004/ 074066 PCT/ EP2004/ 050070 22 stem 329 of the
latch 29 and the camli ke edge of the base stem 330
WOr0MQ0esr i mary point | ocking |atch 30, ar/EPMAEITEE0 an
i nternedi ate position théfebetween, i.e. a position
in which it adheres to the and portions of 5 both base
stens of the |atches 29, 30, thereby causing themto
si mul taneously swi ng to di sengagenent of the two
| atches 29 and 30 fromthe recesses 516, 616 in the
wal | 316. Qbviously, the point lock unit associated to
the opposite point perforns a reverse novenent, 10
according to the sane principles. The assenbly forned
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
| ocki ng rfEERAYS FRHEH *thEe fBRTiPdi1%as shown in
Fi gures 6C afttl B k&Y By thé=df eehinpoisnkase® | s
| ocked i =@t riotintpersi &-¢-oreckrgitiah slenptie whigh laxs.  The
t hr own pes¥abgegn tof bielle e HeC Repotent wRnagmivnske t he rai l
5 i s reachegetbetor@ridieranch Rbnbfaen sire@ake of the
poi nt oper atdeBy twdsdde oicda S kKerdi WhQiepee 20
correspongdsig 488 4600tde @hn Lheof GESEn82S £lN the
slider 2Zei;Ghe bOLMNLRG APUTRNL SULLRGE 47 for the
pO! nt Op%g a?o:l:eglg, rwgtgre%ﬁ'thl h@:{a?lfeg rgdinty\'h m%gest I}gee§\M tCh,
pol nt lg rrglaa%:a'gﬁzotsha.e tohIE OMr%OSIrtoli gn ng.gll nsS!:l t!he rail
5, the assocrared 1atches 28940030 ¢art i'ed by the
pOi nt active primary point locking position, i.e. with the
_ latch 30 being supported in a clearance-free position,
engaged in the latching recegs 516 of the casze 16 of
the module 12,
15 The trailing forece is elastically taken up by the
secondary point locking latch 29, thanks to the
clearance on the pivot due to the slotted hole 429 and
to the elastic preload means 39,
Bowever, the Jjoint 23 which secures the trailed
20 point to the comtrol rod 38 is not immediately broken.
Thisz joint is digplaced and carries with it the pivotal
arm 32 which drives the control means, as the tooth 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 iks 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 joints 23 for coupling the point to the



25 operating rod 26 for the point 2, stopin a
position which coincides with the recess 516 in the
wal | 416 of the case 16 of the correspondi ng nodul e
12 and with the recess 827 of the slider 27. The rest
of the stroke wll carry the latch 30 fromthe
WGBS positi on 30 agai nst the surface ECAITEPHF04/93e0
slider 27, associated to?WD 2004/ 074066

PCT/ EP2004/ 050070 23 the switch point 2, to the
posi tion of engagenent of the lug 130 of the primary
point locking latch 30 in a recess 516, 616 for
engagenent of the case 16. Also, said independent end
portion of the stroke of the 5 slider 27 associated to
the switch point 2 will carry the tooth 35 to
engagenent in the recess 138 of the <control rod 38
for the point 2, thereby restoring the sliding link
bet ween the pivotal arm 32 which drives the control
means i ncl udi np% the control rod 38. 10 Re% ardi ng the
switch pdPHE TtHE rdépeRdete &mtFelstfoffe 67 the
slider 27 ¥€%0cdtatBHFtt JoKHE "FOF 1S T 2EHaed™ r om t he
corr esporfttity AfF Wi (1 FauxE stidedter ¢dh i®eren be
noved t o s&=9persi t #9n tb eAgagererd obtekhds | @gly 129 in

t he r e8esseBlign0f whdreaswalll Bdbn dherwyrylbaygener ati ng
t he secon@@pieasm k@hecp@i B rdsthbQEKitAE prdendbiston, Whi ch
is at theasend of stroke position, spaced fromthe
rail 4. Convaksel %, +d Re £Q4PLkOG:15L0! B .35, @fe the
control r@@t:@%&@@lsaﬁéﬁm;&ngh%e&mw BRI AL gplyy W |

remai n,di,sengagqs m, ] cont.r. od 38 .20 It shall
be not ed that tﬁg' th(i i Srar St R r%ds “Forthe two

are xa.ctl T v::.o embodimant of the
pOI nts ar e Sex«pgzglamac :u}/e Z-Ll Instij of twlg separate modules
12 including point coupling and point locking means,
the intermediate switch machine has 2 peoint coupling

15 =and locking device between the two points 1, 2 and the
associated rxails 4, 5. 7The operating principle is
substantially identical, and like functional parts, or
parts having like constzmctions will be designated with
like numerals.

20 The module 14 contains point 1, 2 coupling and
locking means. Unlike the azrangement of the nzin
switch machine, no =separate point locking means are
provided for the points 1, 2, The two points 1, 2 are
connected to 2 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 28, having the +trailability features és
described with reference to the embodiment of Figures 4
te 7B, i.e. a c¢learance in the sliding direction of the

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



corresponding sliders 27 and to the actuating rod.
This is highly inportant for the trailability
feature. Wien the switch is trailed, i.e. when one of
the 25 thrown switch points is pushed away fromthe
corresponding rail by a train wheel, the above
WSEUO74986d swi t ch poi nt | ocki ng nmeans, whiRSH/ERRAS4/050070
contained in the nodul es®12 associated to each point 1
and 2, allow the point to be released fromthe point
30 | ocki ng means wi thout affecting the position of the
WO 2004/ 074066 PCT/ EP2004/ 050070 24 opposite point,
and the functions thereof. The trailability of this
swi-tch machine is based on nmechanical fuses, i.e.
mechani cal el enents which are arranged to break or be
def ornmed when they are 5 subjected to a predeterm ned
nmechani cal stress. Here, the force exerted by the
“train wheel upon trailing first causes the pin 423 of

the joint 23 for coupling the point operating rod 26
to the thioWd point " FBrEare=widr &5 THE= % | ed
poi nt novEETFT 8| ¥ TOPTFR FY e t6V84i B pdiitt tBper ati ng
rod 26, WHPER 7539 Alegticalat cpipdiapy prrary ipai Mimek ocki ng
posi ti on,ceptzet rof #h brd Zobwmt ¢h tBO tirepwpgsisupgerted is a
cl ear affic esukfage pRISEdri @mRgenc@n Gagethei Tugt ¥ loatwahi Ng
recess 516Gtaks tzhe icase dbreghnaibdensidgbarilds 45 The
trailing fereetss akasbdtat e akeRotindYaiiNE,
secondar ys.peefoidt06kithy! AL GR 9.2 LRARKS Lo H.he
¢l ear ancewoiad B&eRh Woks UL li 0 LSSl RLLEY (HQke 429 and
to t he,l.oeI t.@ﬁi!rl::kp m&Lse LPQ@ pggrgpuss el%bgddiment.

The slider 27 is connected to the transmission
means, which form a module 13 identical to that of the
previous embodiment, and are drivan kv a motor, in the
form of a medule 11 identical to the one of the

13 previous embodiment.

Upon normal actuation of the intermediate switch
mzchine, the initial independent and idle displacement
of the slider 27 causes the control rod 38 and the
rollers 321 to be displaced along the point operating

20 reod, to drive the latches 29 into disengagement from
the latching recesses 516 and into engagement of the
surfaces 227 or 327, wvhich 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 sgtart the simultaneous
displacement: of both swikch points 1, 2. The stroke of

30 the point operating rod ends in the thrown position of



However, the joint 23 which secures the trailed 20
point to the control rod 38 is not imedi ately broken.
This joint is displaced and carries with it the
pi votal arm 32 which drives the control mans, as the
tooth 35 is not disengaged. Therefore, the sw nging
WarH/8046s  carried in a no-control posit PEHEPDHEEWEHY
signaling the 25 trailiflg 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 joints 23 for
coupling the point to the WO 2004/ 074066
PCT/ EP2004/ 050070 25 poi nt operating rod 26 and the
control rod 38 are broken, the point |ocking neans
associated to the switch points 1, 2 are not
subjected to inproper stresses, and the point | ocking
systemis fully 5 operational, whereas full swtch
functi onatd B nh§*FHE" PoEtdred™Hy>T B Sy Br
rest or i n§t et bFBicefFoFoPMt Eokes ik Jure =8 e 10 show,
| i ke Fi gffagineptt ghirh stpke dapregriediHee 28 viiot & machi ne,
denot ed A@insA3Zhe [atcigpR| ¢n th Gidreofnge edizanasint Re nodul es
11 ands 13g3isrttthe rehannelicic asen by sacenexagtdny | i ke in
the previegusgensodidient efent BA:p1ddRI MNoSWhdaghestBChi NE
Al . I nst emdeinf vy S@RB AL FRLMI2S849 112 1 ncl udi ng
poi nt coupl izng @R 0D ObAl: ki ClibiehnBANS , shobd16in.
| nt er medieghRes SM b C, TRENLNHE-RA5,42:P LN EQURLT NG 15
and | oeKLg.d6V15&s05L MBENLE G IO RIS o, 2 VD the
means of a predeterminedly 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 whesl 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 vondition in which it loses the control of the switch
machine and, once the control rod reachaes an abutment,
20 the joint 23 connecting this control rod to the trailed
point iz also broken, to allow fres 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 systen.
Obviously, while the previocus embodiment relates
to the displacement £rom the thrown ‘position of the
voint 1, either due to actuation of the switch machine

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



associated rails 4, S. The operating principle is
‘substantially identical, and |ike functional parts, or
parts having |ike constructions will be designated
with |ike nunerals. 20 The nodul e 14 contai ns point
1, 2 coupling and I ocking neans. Unlike the
WE2HAGeFent of the main switch nachi ne, PCO/EBBpHISANTE
poi nt | ocking neans are 2%rovided for the points 1, 2.
The two points 1, 2 are -connected to a common poi nt
operating rod 26, through 25 vertical 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
t he enbodi nent 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, W 2004/ 074066
PCT/ EP2004/ 050070 26 in conbination with prel oad
means 39. Each of the two |atches 29 is controlled by
a rol | er BPFRPE ATt HBREB Porifiarretragetead | y

conpl i ante*Heh e t9 FEE oD AT SEGHt Pashine gt 488te whi ch
forns, att*#REgtwo opposite ends, 5 surfaces 227 for
engagenent Wkebdydinhethk ug@tdl? @achinet fre or | Mt edresn29, in

t he conr espendi f2gy t B OWhe POSIaki-0SonOf tnekdde pQi Nts 1
and_ 2 agaﬁum‘;.ntiahﬁv Ci@&ﬁ.:ﬁﬁpowi a4 rogé. l &sé}:ﬁbadsfor-rhe pOI nt
oper at i NGintRekadBe bﬁschame@msuza&la 2427 for driving

COI’]t roI rgg@egéed%a L]h% g:[)c%}l/r!legy%e ddabrg?e ig on I;]e Sl I der
27 is on%%c:; the transm SSI on means, whi ch form

a o du:l] 18 exfmpcalthﬁton:tchugf 8*1 fatﬁéz_bla feat:ures,

particularly regarding trailability. The principle of
modularity of this invention shall be intended without
particular reference to the construction ewbodiment as
shown above, even though such embodiment includes
15 improvements that allow a better construction of
cperating units as modules, while providing all tha
features required from a switch machine.
Therefore, alternative embodiments might also be
provided, in which +the switch machines have non-—
20 trailable switch locking devices, and this applies to
all switch machine typés 21 to a5, even by simply
providing structural changes to the devices described
above. In fact, by providing latches 29 identical to
latehes 30, and by omitting predeterminedly breakable
25 joints between the switch points and the control rog,
the switch machines as deseribed and illustrated herein
become of the non-trailable type.



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 nent. Upon nornmal actuation of the

internediate switch machine, the initial independent

and idle displacement of thg slider 27 causes the

control rod 38 and the rollers 31 to be displaced

al ong the point operating 20 rod, to drive the | atches

29 into disengagenent from the |atching recesses 516

and i nto engagenent of the surfaces 227 or 327, which

al |l ow t he point operati ngCLABMS 26 to be entrained by

the slider 27. Any further notion, for instance to

throw the opposite point 2 25 against the rail 5

causks t he syBeh mashing jer miwapand tregiwes $witohes or thadike having
an @ﬁtho&?e FHF ith %?el%'nﬁ& ufiks, toh%eoé%hﬁg si%e as E%eaa?lﬂtad% @dqatbe used

the | ug said latch 29, d ﬁ pol nt erating

'l'ﬁeo@ t'§6 S@IS %ffit&htm@ﬁ@n% |hﬁufn9ammgisﬂar moggtrtaztl@neﬂme ofodblst peing
fofhkd 5? tﬂéoéﬁao%uﬂe V\%osé_ t&ﬁsébér‘? KRd/et cg\%rﬁygﬁ a0 dé ical or cut from

oper a ends I n hrown position O

arp Giniiest &%GHP@P/C@WOOQM% wblde zmetm@t% Biodulep ong) iraRgrnission
mbi\fle! #hd aPleadhghe aé“eﬂaﬁ’éle ‘-‘;ﬁﬂ"t rl@éklﬁgo Q:onff‘aﬁng?r%héj |co&b!!ﬁg%odule

short end stroke, ke 1n pr evi ous
chaFacierized i that ©a68 é@oct% hag |It$ @wnaapsecprat@me ag‘mhq SQSGt preframe

hdsahﬁe'%ng%or @lﬁb\gh&? iR ﬂ%d@tferﬁ\fﬁﬁdtﬁﬁsﬂws p@béﬁergtll1 @}i}ﬁ' Ehithcident

the rail was stati onar peni ng
fasteger magns, m@éﬂteamsﬂa)@é@owow@@@mncww@ moﬁule the tie-

like NeHcfddvird %r'ﬁbﬁ&sbgﬁ rhpQ%'r&]%%p%n%nﬁel 4dc6Bn, that f hé; glose?l1 by a

previ ous enbodi nent, as shown in ures 4 t
cvghtwhigh ¢qyar isdorped ﬁhlgagtd:pynme cover part of the cases of the operatlng

units.

2. A switch machine as claimed in



10 operating rod 26 are connected to the switch point
by neans 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 gpain 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

t k {
O o et R ha® ppéfied g REpASRRe of
mgANg fos cappacian ofiseHt vl eirput merbersiod theoeperaling enits associated
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5. A switch machine as claimed in claim 4, characterized in that it is a

switch machine for the point heels and differs from the intermediate switch machines
and from the frog switch machines in that it comprises two point coupling and locking
modules , each associated to one of the points, for separate point locking action.

6. A switch machine as claimed in claim 4,



internmedi ate switch machines A2 and A3. Again for
switch machines A2 to AS, it shall be intended that

t he enmbodi nent descri bed above is only a 10 specific
exanpl e that includes all possible features,
particularly regarding trailability. The principle of
nmodul arity of this invention shall be intended w thout
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shown above, even though such enbodi nent includes 15
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11. A switch machine as claimed in one or more of the preceding claims,
characterized in that the point coupling and locking modules have at least one point
-operating rod connected to the corresponding point and at least one control rod ,
also connected to the corresponding point , parallel to the point operating rod , which
point



characterized in that each nodule has its own case or
frame, which case or frane has neans for fitting it
in predeterm ned positions, cooperating with

coi ncident fastener nmeans, in predeterm ned positions
on the tie-like enclosure nggule, the tie- like

encl osure conprises an upwardly open channel section,
that is closed by a cover, which cover is forned at
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which is shared by the two points and is interposed

t herebetween. 7. A switch machine as clained in claim

4, characterized in that it is a switch machine for

the switch frog, and differs fromthe switch machi ne

for the heels of the swtchgpoints, while it is

identical to the internedi ate SW tch machi ne as

claimed in claim6. 8. A switch nmachine as clained in
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14. A switch machine as clained in one or nore of the
precedi ng clainms, characterized in that the point
operating rod may conprise, in conbination, primry
poi nt | ocking | atches and secondary point | ocking

| atches . 15. A switch nachingas clained in claiml4,
characterized in that the primary point |ocking

| atches are rigidly carried by the point operating rod
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machine as clained in one or nore of the preceding

claims, characterized in that the slider actuates

means for driving switch machine state contro

signaling neans. 34



20. A switch machine as clainmed in one or nore of the
precedi ng clains, characterized in that the contro
rod may be alternately connected to the neans for
driving switch machine state control signaling neans,
upon control of the slider. 21. A switch machi ne as
claimed in claim19 or 20, characterized in that the
means for driving the switcBSmachine state contro
signaling neans are conposed of pivotal arns, engaged
Eé%sector gears with gears of the control S|gnaI|ng
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clainms, characterized in that the control rod
cooperates with an abutnment that stops the sliding
nmoti on caused by trailing, the point operating rod
being first disengaged from the point, in said

~trailing condition, due to the predeterm ned breaking
of the joint, whereby the control rod is also
di sengaged fromthe point due to the predeterm ned
breaking of the joint, only after running the limted
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for driving the control signaling nmeans into the

control loss condition. 24. A switch machi ne as

claimed in one or nore of the preceding clains,

characterized in that it has a separate point |ock

unit for each switch point. 25g A switch nmachine as

clainmed in claim 24, characterized in that the point

| ocking unit has primary point Iocking nmeans and
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