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Switch box for railway, tramway points, or simlar The i nvention
relates to a switch box for  railway, tramway points, or simlar,
conprising a- ps;3 OPerating the notion of translation qf des of
10 the sw t@??wg%\d at least one group of Ilinear (}Cﬁé}%&gﬁ

$ Switch box for railway, tramway points, or similar

The invention relates to a switch box for
railway, tramway points, or similar, comprising a group
operating the motion of translation of the blades of

10 the switch, and at least one group of 1linear
transmission of the operating motion of the blades,
movable means locking the blades in their respective
positions of closure, said groups being housed in a box
which has substantially the dimensions and the shape of

15 a sleeper and which is fitted in the track in place of
and with the function of a sleeper.

At present switch boxes of this type are known.

From WO 94/27853 a switch box of this type is
known in which , however, only the  operating groups ,

206 the groups of linear transmission of the operating
motion and the groups locking the blades in the closed
positions are located inside the box. At a central
slide, housed in the box branch out drive rods to
operafe the blades which are external to the same. The

25 group locking the blades in the closed position acts on
the very slide and not on the blades, while no means
are provided allowing kicking of the blades, that is,
the disengagement of the same from the locking means,
under the action of a preset force which operates on

-~ 30 the blades in direction of displacement of the same.

A further switch box of the type described at the

beginning is known from the U.S. 4,0983,163. In this

case, also the link rods to the blades are housed in
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transm ssion of the operating notion of the bl ades, novabl e neans
| ocking the blades in their respective positions of closure, said groups
bei ng housed in a box whi ch has substantially the dinensions and the
shape of 15 a sleeper and which is fitted in the track in place.of and
with the funcWPa@#2asi3 a sl eeper. At present switchPODERSHO68t hi s
type are known. From WO 94/ 27853 a swtch box of this type is
known in which , however, only the operating groups , 20 the groups of
linear transmn sghé&nboRf int BRap®pef aki BYeepemptvtaiieanttitthe rgmeaps lodcki ng
the blades in the c| osed positions are. located inside.éQS box. At a.
0

. |
central sl i detCRSTEEFHIRI hBOH I 2% PANER Kt Sy ETPBY oper at e
the bl ades which are exierindlentoh hitasatme phieoab torseplimeckd nguitted bl ades
in the closed positign acts, _on the very slide and npt,.on the_bl ades,
while no means PO%r &OFr FAMERYal I'FAWEYKIRAGTS - 0f°% he Pt Hifes, CFhdtSi s,
the di sengagesrentypé ddwrrsaem hEofhéhsedakingg ARaBSch a wdgerwhdrebgction
of a preset force which operategegn 3 t he bl ades i direction

, 30 f
di spl acenent of PRAN$AES PTOvi AnfGPFh§Wm§M§HﬂWa§5§ d° t HAR3RREe

described at thea1) PRYi ARG ohs KROWECKIYN iR KdwSt cBi AP 3arkb 3iduinighi s
case, also the link rods to the bl ades_are housed in .
of the usual switch boxes all the elements being
. mobile, with the exceptiom of the blades integrated

10 inside the box shaped like a sleeper, and the same

| being realized with an extremely simple construction,
of reduced dimensions and such to ensure the housing in
the defined available volume, as well as of safe and
sure operation.

15 In particular, the invention aims at the
realization of a switch box in which movable means of
locking the blades in the corresponding position of
closure are provided both by the linear transmission
unit of the operating motion , as well as directly by

20 the actual blades, all to reach the maximum operational
surety and safety of the switch box.

The invention has also the further purpose to
realize a switch box of the type decsribed at the
beginning that can be used with few modifications also

25 with the so-called english type points.

. The invention attains the above mentioned aims
with a switch box of the type described at the
beginning, in which are provided movable means for
locking the blades in the corresponding closed

30 position which are associated with the respective blade
and arranged within the box in the area of the same
blade and which are brought automatically into the

active locking position when the corresponding blade
2 - i
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the box in shape of a sleeper, while neither means of | ockswi t chi ng,

nor nmeans of kicking are provided. The i nvention has the purpose
to realize a switch box for railway, trammvay points, or simlar, of
the 5 type pkfged at the beginning, in such a way, wh means
are provi dedv?(ﬁ%elgsarre suitabl e to guarantee one or %f/gy%faﬁ%?l of
the functions of | ocking, | ockswi t chi ng and/ or kicking of the usual

swi tch boxes all the el enents, heing bilLle, with the excgption of the
10 bl ades i nt egr 5?%8*’?%si§éeth%°sol&%°§‘ha8 d REVREs| eBRB}E €AY oS he

sanme being realizgdomaticsn exdisenghyesi 8Pl €he closed position of the
| opposite blade at the moment the switch box is
activated to operate the blade.

5 The switch box, has means of linear transmission,
formed by a saddle, slide or similar which are moved
transversally to the track, particularly orthogonally
to the same, in the two directions between the two
extreme end of stroke positions by a group translating

10 the rotary motion into a linear motion and to which
are linked a transmission rod for each of the two
blades, while each blade is connected to a lever
coupling it to the respective transmisssion rod thanks
to corresponding movable means locking the blade in

15 the closed position, _

In particular, the coupling levers of the blades
corresponding to the transmission rods form said
movable locking means of the blades.

In a preferred form of execution, the said levers

20 are oscillating and have a lateral tooth at the
extremity opposite to the one of the fulcrum, each
lever being coupled with the corresponding blade by a
joint which allows the rotation of the oscillating
jever around a perpendicualr axis, preferably by means

25 of a ball joint or similar, while the lever cooperates
with fixed stops of engagement in the area of the
blades there being provided between each coupling lever
and the corresponding transmission rod means of control
of the angular position of the same lever such, that,

—» 30 during the activation of the switch, the coupling
levers are brought into position of disengagement by
the stationary stops of engagement, before the transfer

of the blades takes place and when the position of
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e corraspaitdigegubladethe control means are formed Dby
shaped slots or grooves which form control tracks with
which at least one appendix protruding from the facing
side of the coupling levers engages.

The axis of oscillation of the levers is foreseen
in the area of the locking means to the corresponding
blade, while the coupling lever extends itself beyond
the blade in direction of the associated rail.

According to a further feature, the coupling
levers are moved alternatively from the position of
engagement with the stationary stops to the position of
disengagement, thanks to a relative motion of the
transmission rods with regards to the same in
particular in an initial or terminal section of the
stroke of operation.

A particularly advantageous form of construction
consists of transmission rods with an angled groove in
which at least one control pin of the corresponding
coupling engages in motion, in combination with a.pair
of lateral guide walls of the free end section of
transmission rods associated with the coupling levers.
The angled slot or groove has a section parallel to the
mean longitudinal axis of the transmission rods and
which is arranged offset laterally beside said mean
longitudinal axis, while said section extends itself
towards the free extremity of the transmission rods

with an inclined section which terminates

L'

n the area of the same
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reaches the position of closure, while they are automatical ly di sengaged
at the closed position of the opposite blade at the nonment the switch
box is - activated to operate the blade. 5 The switch box, has neans
of |inear tra‘ﬁg%%"gpon, formed by a saddle, slide or si KCFEFRYPBh are
noved transversally to the track, particularly orthogonally to the
sanme, in the two directions_between the twg extrene end %I}nl%ﬁroke

positions by a grisdFtenshdilyity W® FKE 6t &P§ REEF oHCIHHD n8%*®mot i on
and to which e lvpeked ranbh BOSIErSSire@sr 0drf or igacdhyf dalte twa an

intermediate area of the transversal dimension of said
rods. The position of the slot and its conformation, as

5 well as the projection of the tooth of the angled
levers is dimensioned and fitted in such a way, that in
the inditial section of the driving stroke, the
transmission -rods move relativley to the coupling
levers as long as the lever in the engaged position

10 which is associated with the blade closed in the start
position is brought in position of disengagement from
the stop, while the lever in position of disengagement

~ associated with the blade which has to be brought into
the position of closure moves from a substantially

15 intermediate position between the two lateral guide
walls into the position where it stops with the head

of the tooth against the facing lateral guide wall,
while the pins protruding from said coupling levers in
the area of the tooth and engaged in the angled

20 grooves, position themselves in an  intermediate
position of the inclined section of said grooves or
slots, whereby, the inclinded wall turned in direction

of motion of the blades, of each slott becomes, thanks

te the limitation of the oscillation of the

25 transmission lever associated with the blade which has
to be brought ¢to the position of closure by the
lateral guides, the stop surface for driving the
corresponding coupling lever together with the xod,
while, as soon as the tooth comes out of the lateral

- 30 guide the lever is free to oscillate further coming to
a position of engagement with the front edge of the
lateral guide. As a matter of fact, as soon as, the

lateral guide wall or walls can noc longer limit the
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bl ades, while each blade is connected to a |ever coupling it to the

respective transm sssion rod thanks to correspondi ng novabl e neans
| ocking the blade in 15 the cl osed position. In particular, the
coupling levers of the bl ades corresponding to the transm ssion

rods form sWOP9205l5pvabl e | ocki ng nmeans of the bl ades.  PCT/EP98/065% a
preferred formof execution, the said |levers 20 are oscillating and have a
| ateral tooth at the extremty opposite to the one of the fulcrum each
| ever bei ng coupleditilehibheotorthespampding beades byt tig aat whiloksal | ows
t he rotation of .the oscil,lating | ever,_arou a perpendi cual r. axys,
preferably by nedm® 2E*HISBLISTALP j%8%t *or “EHHFI %?’,e ?L}pg‘ e TeVer th
cooper at es w tdutfomeedcal Dpsurafonengagenent in the area of the bl ades

t here bei ng provi ded between eachlcoupl i nﬁ Igver . and the orrrxespondi ng
transmission rod means®GFPRBRIFBSLY, of3fFfe ARGOFRFSHER ti DR of "The Rane

| ever such, that,se3dndUiilBg bhSseditiiadllyopaphlldle & t ddbiddideabupitng
| evers are brought into pﬁsitlon of _di sen Ly

ition. ! sggge nt ltc)%!? . the Staﬁi ona
stops of engagengm® M§EPorenERENI A A oF P hEE HH IFES PRk 8951 882 and
when the positionfuhich a pin or similar is seated which is movable
along the rectilinear slot or groove and which with
. regards to the angular motion of the coupling lever is
10 coaxial to the coupling means of the lever of the
blade, for instance to a Jjoint at least of the ball
type.
According to a further feature of the invention,
the transmission rods are carried by a common saddle
15 supported in translatable  manner in orthogonal
direction to the axis of the track, the sald saddle is
connected to a drive slide by means of movable coupling
means which pass to a position of disengagement of the
rod-carrying saddle from the drive slide when the
20 resistance to the translation of the blades and
therefore of the rod-carrying slide exceeds a certain
preset torque, or -when a force is applied in the
direction of translation directly on the blades.
In particular the rod~carrying saddle is provided
25 with sliding rollers in a guide integral with the drive
. slide , the said rollers are supported spring mounted
displaceable transversally to their axis, while each
roller engages with an inclined plane provided in fhe
rolling walls of the guide for the rod-carrying
30 saddle, two inclined planes being provided, transversal
to the sliding direction of the rod-carrying saddle and
with inclinations simmetrically opposite each other

for each rolling surface, each o¢f these inclined

¢
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of one of the two blades is reached, the correspondi ng coupling lever is
noved angularly into position of engagenent of the tooth of the
extremtity behi nd the corresponding stationary stop with reference 5

to the direct &893 transfer of the closed blade to t hePGFEPOIIEEM novi ng
away fromthe associated rail. Advant ageously, the control neans
are formed by shaped sl ots or grooves which formcontrol tracks with
which at |east orelamseridi 2sppeiatel iyt dmrckderacPhigth® BP¢ecHIFWHRG
coupling levers e S. The axis of oscillation of the levers is

f oreseen in the area of the |ocking neans to the correspondin
Advantageously, the rod-carrying saddle is fitted

in a upper  guide integral with the drive slide

5 orthogonally translatable to the axis of the track, two
projections in shape of an isosceles trapezoid which
are facing and coincident with each other are provided
in the two opposite vertical lateral walls of the guilde
for the rod-carrying saddle., while the rod- carrying

10 saddle is formed by two carriage springs fixed to each
other, with the interposition of the transmission rod,
in correspondence with the extrados sides and foreseen
at the free section of the rollers revolving around
vertical axis, the length of the carriage springs being

15 such, that in the condition of engagement of the rod-
carrying saddle and the drive slide, the vertical
rollers are provided at the outermost extremity of
the corresponding inclined plane in the areaz of
connection to the vertical lateral wall of the guide.

20 In combination with +the above, the invention
furthermore foresees movable locking means of the the
drive slide in the two end of stroke positions of
closure of the one or the other blade.

Said means have advantageously rocker type means

25 of control of disengagement and which are associated

" with the coupling means of the drive slide to a linear
drive actuator, an initial relative stroke of said
coupling means of the slide to linear actuator is
provided before the mechanical coupling between the two

o 30 said parts is made, during the said stroke the locking
means of the drive slide are brought into condition of

disengagement of the same slide.
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bl ade, while the coupling | ever extends itself beyond the blade in

direction of the associated rail. 15 According to a: further
feature, the coupling | evers are noved alternatively fromthe position
of engagenent with the stationary stops to the position of

di sengagenent WOBR®BEks to a relative notion of the t r RETAPSHEHE 1 ods
wth regards to the
section of the stro
form of construction

engages | n ot i RS BERORhaE PBrER PR Ao or o G OLaPhr SYB5LPaL VAT
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the free end sectiinowhdkh thérmemms sefi diockddg alss dulatesd ini plstihiorowpl i ng

| evers.
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sane in 20 particular in an initial or term nal
ke of operation. A particul arly advant ageous
Theonstedrstigh t rdRsN selares ods wiat hsaatangl ke gr oove
wal | s of

I'na era
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_ sl ot _or ect.ion.par I mean
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with an incl &g
to a
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R e
rigid mechanical connection with the external

which assumes the closed position of the same

together with the internal blades.

10

The invention presents further features and

perfectionings which are the subject of the claims

below.

The features of the invention and the advantages

derived from the same are better prooven by the

15 following description of an executive example

illustrated as non-limiting claim in the enclosed

drawings, in where:

englis

20 invent

The Fig. 1 shows a plan view of a so-called
h type point with a switch box according to the
ion.

The Fig. 2 shows a cross—section according to a

vertical plane transversal to the track of a switch box

accoxrding to the Fig. 1.

The Fig. 3 shows an enlarged detail of the cross-

25 section according to the vertical plane of Fig. 1, in

the area of one blade and one rail.

drive

same,

The Fig.s 4 and 5 show a detail relating to the
slide and to the movable locking means of the

in the locked and unlocked position respectively

30 before the start of the translation.

The Fig.s 6 and 7 show two transversal cross-

sections of the saddle and of the movable locking

&
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substantially in the area of the nean |ongitudinal axis of the
transm ssion rods or, in any case in an i ntermedi ate area of the
transversal dipension of said rods. The position of the slot and its
confor mati on, Y2$*8%&11 as the projection of the tooth of tB{E/ERYPeSR

| evers is dinensioned and fitted in such a way, that in the initial
section of the driving stroke, _the transm ssi on_rods nove
relativl ey to thaeaagplacegrding| tyeFidas?( oFgFadifte trerde itdnend feNgaged

posi tion 10 whichjf va5s9etat&shaMtlifelpe bl ade closed in the start
position is brought in position of disengagenent from the stop, while

the lever in position BhediBengdyepeits an £538&Pate®LANt V3%t P adBenhi ch
has to be brothttféHQ%ission rod-carrying slide in the closed position

5 of translation with the guide integral with the drive
slide.

The Fig. 9 shows an enlarged lateral cross-~
section in elevation of  the rod-carrying saddle and of
the drive slide.

10 The Fig. 10 shows a lateral cross-section of the
rod carrying saddle and of the drive slide.

The Fig. 11 shows an enlarged partial view of the
switch according to Fig. 1 in which only the area of
the two external blades and the locking means relative

15 to the same can be seen.

The Fig.s 12 to 14 show some phases of
disengagment of the drive slide and the rod-carrying
saddle in kicking condition and/or of impediment of the
blade upon reaching the correct position of closure.

20 The Fig.s 15 and 16 show the locking means of the
rails to the switch box.

The Fig.s 17 to 20 show different views and
different cross—sections of the box for the blade
pesition  sensors, of the rod-carrying saddle and of

25 the drive slide and the means for transforming the
' switch box from kicker to non-kicker.

In the Fig.s 1 and 2 a so-called english switch
is shown, of the type foreseen in correspondence to
crossings and with four blades. In the english type

-— 30 swich two tracks are provided with the rails Bl, B1l’
and B2, B2’ which co-operate with the blades Al,Al’ and
A2, A2" respectively. In a box 1 with shape and

dimensions corresponding substantially to those of a



the position of closure noves froma substantially 15 internedi ate position

between the two | ateral guide walls into the position where it stops
with the head of the tooth against the facing | ateral guide wall,

while the pins protruding fromsaid coupling levers in the area of the
tooth and engW§e#295t3 t he angl ed 20 grooves, position thecs&pPwassssin  an
I nternmedi ate position of the inclined section of said grooves or

slots, whereby, the inclinded wall turned in direction of notion of the

bl ades, of each shekpebgcareshotbadkshe metns fbe shiﬂiimgitme biades t he
has o be brddghfi o=Pe BBs Bron BIC COtarrRy then thelSpgrdier "
gui des, the stepsledpbacBas Iéﬁeradavamgeniﬂlﬁ fins amregpgnsh n@ a:nmllpl i ng
e oot Nl o L (52 3900, 38,00 o0k Pogeres, oyt of
position of ergaganemt W Bb, tiaz'frm&séed@ereofa Thféad 102l abebaérgap d‘EheAS a
matter of fact, as ioqgmﬂf o%hthe Iah%geral %glde Bwalgzgr w&hh; cgn no
l onger limt t he Tai ’
remaining part consists of a tail which is clamped by
means of bolts to the fins 101. According to an
. advantageous perfectioning, one or both surfaces of
10 contact facing each other of the rail clip 2 and of the
fins 101, can have teeth, or better a knurling
parallel to the longitudinal axis of the track. This
allows to obtain both a better registration of the
relative position of the two parts, as well as a
15 better clamping with regards to a relative translation
between £in and rail c¢lip 2.

The switch box 21 in the shape of a sleeper
extends itself for a certain length also outside the
track substantially in a dimension corresponding to the

20 sleepers and in one of said external extentions of the
extremities is housed a drive motor generally of the
electricai type indicated with M. The motor M activates
by rotation by means of a bevel gear 5, 5’ transmission
a threaded rod 3 which is connected to the output shaft

25 5 of the transmission by means of a coupling 4 which

| can be of any type alsc of the type that disengage
under condition of stress greater than a preset torque
or clutch type.

Advantageously as evidenced in greater detail in

=¥ 30 Fig. 3, in combination with the drive motor M it is
possible to provide means for manual activation which
can consist of a crank 6 with a shaft 106 at the end of

which a bevel gear 206 is provided that engages with a

A0
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oscillation of the coupling levers, the tie that allows the transm ssion
rod to drive the coupling lever is automati cal | y undone..

Advant ageouskyyg o35 transmssion rod has a 5 d sl ] :
9972841 . second sl ot pehbobsea! |y
parallel and coincident wth t he mean | ongitudi nal axis of the
transm ssion rods and in which a pin or simlar is seated which-is
novabl e al ong, the, recti | i5r)ear

. and i :
to the .angul ar nBEYSh §Ffhe coup?%gélgévg%gggsi@gc8§§Fg$eynNﬂth iralos

al to the coupling
means of the |evegtphttheart #l adef ftbe itmwshambesian aligintint CPBESAL of the

bal | type. the bevéaﬂf:cgoéa(y %g tcgn’ﬁleéyé& ht:eJ t].ch%agnlértgr(?f TRQeth@é'&épm

gears 5’ 5’’’ are coaxial and have different diameters

5 to ensure the appropriate transmission ratios suitable
for driving with the motor M and for manual drive with
the crank 6. The crank 6 can be inserted into position
of engagement with the bevel gear 5''7 of the
transmission through an opening 7 in shape of a

10 revolving support sleeve of the box 1 equipped with a
1lid 107.

A Nut screw 8 is inserted on the threaded rod 3
which is housed in a manner to move freely axially
between two opposite end of stroke stops 9 which are

15 provided at the extremity on a first drive slide 12.
The drive slide 12 can slide in the two directions in
the longitudinal sense of the threaded rod 3 on the
bottom of the box 1 thanks to the wheels 13. The nut
screw 8 is 'connected in a reciprocally non revolving

20 manner and translatable together thanks to a radial key
10 to a slide 11 which is therefore movable relative
to the drive slide 12 between the two end of stroke
stop walls 9 (Fig.s 7, 8).

The free travel of the nut screw 8 between the

25 +two end of stroke stops 9 is inferior to the global
travel necessary to shift the . blades between the two
positions of closure of the blades Al, A2 and Al’and
A2’ respectively to the corresponding rail. Therefore
at the start of each phase of activation of the switch,

e 30 the nut screw 8 and the slide 11 carry out a certain
idle travel. This travel is used to activate in sense
of disengagement the locking means of a first drive

slide 12.
M



the transm ssion rods are carried by a conmon saddle 15 supported in
translatable nmanner in or t hogonal direction to the axis of the
track, the said saddle is connected to a drive slide by neans of novable
coupl i ng means whi ch pass to a position of disengagenent of the -
rod-carryi ng WRA¥E¥ rom t he drive slide when the 20 resi sPERWERHIEEhe
transl ation of the bl ades and therefore of the rod-carrying slide
exceeds a certain preset torque, or when a force is applied in the
direction of translati®Bee dizieet Ispida 1Reld|prpssided with wheelakd i ar the

rod-carrying sadghg g RiQIHehied Webh 4 gbffd OLL&SS 1A Prbsitaddt eoral

[
with the drive the said rollers are supported spri’hg nounted
di spl aceabl e tramsgebr $abl potohehelt2 aghgagind |& beoting tasitherldenglitfes with

the rodcarryi ng a6 iaatf et L8 rupdiad M AR 1o¥ed AEandti o Tor
transversal 5 tehihk phskli by fHimeot i gim gfostliéonodicangygemersadd ethend
i nclinat ! ONBpehElPh {4 C2LLY OPRORIE oBR°BOLRCieast [Bhe £AELraf Ol 11 NG
side of the slide 12 at least in the area of the
notches 212, preferably of both sides of the drive
slide 12. The slide 11 has in a position protruding
10 from the lateral sides of the same respectively one
roller 111 of a pair of coaxial rollers. The rollers
111 engage with cam tracks 116 realized by appropriate
prefiling of an longitudinal end edge in the example
the lower one of the two levers 16 oscillating between
15 themselves perfectly aligned, coincident and symmetric
and which are fulcrated on the same shaft 316 which is
supported by two stationary elements 616 placed on the
two sides of the drive slide 12 and between which the
said slide can freely pass during its travel. The two
20 oscillating levers 16 extend themselves beyond the
fulcrum shaft 316 towards the middle area of the drive
slide 12. The two oscillating levers 16 extend
themselves along the two sides of the slide 12 up to
the area of the slide 11 and the nut screw 8. On the
25 side opposite to the nut screw 8, the oscillating
. levers terminate with a pressure head 416 which engages
with the section of the locking tooth 14 of the drive
slide 12 protruding out of the sides of the same.
The whole is realized in such a manner, whereby
- 30 in position of end of stroke of the driving slide 12,
the rollers 111 of the slide 11 connected to the nut
screw 8, come to engage with the recessed area of the

profiled edge of the lower end of the levers 16,

AL
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associated with a roller of the rod-carrying saddl e.

Advant ageously, the rod-carrying saddle is fitted in a upper guide

i nt egral W|th the |ve slide 5 orthogonally translatable to the axis of
the track, tw® dj ections in shape of an isosceles t r apRTGERIBRPE 1
are facing and coi ncident with each other are provided in the two
opp05|te vertical lateral walls of the guide for the rod-carryin
saddl e., while tH&exshy c'ﬁli“? yPﬁBO%t%a(T&FéeiﬁétYoroﬁzed Wets\%‘réar‘?g g

springs fixed to @afk isOLREfed Wekbnt RBei NIRIAAS tﬂ&rthofar&chethianwhsm on
rod, I n correspondence wth the extrados sides and foreseen

free section of tunderolIRyisgr dwekyipsgeiEathdintoyehe| parehix?d2 ehe tIhéngt h
of the carriage sprjifag0s $18igBY 12. upon movement in the opposite

5 direction of the drive slide 12, the nut screw 8 and
with it the slide 11 performs a certain idle travel
that is with regards to the same slide 12, and the
rollers of the slide 11 come. to engage with the
protruding area of the profiled lower front edge of the

10 oscillating levers. In this condition, the pressure
ends of the oscillating levers 16 engage with the
tooth pushing it out of the notch 212 against the
action of the spring. In this manner the drive slide 12
is released with regards to its translation before the

15 nut screw 8 and the slide 11 come to stop against the
end of stroke wall 9, that is before the slide 12
starts to be drivén or pushed. The leaf spring
associated with the tooth, not only retains the tooth
in position of engagement in the notches 212, but also

20 presses under spring load the levers 16 against the
rollers 111.

The Fig.s 4 and 5 show the starting phase of the
travel unlocking the drive slide 12 by the nut screw 8
and the slide 11. In Fig. 4, the slide has reached the

25 end of stroke position corresponding to a motion to the

'~ left in direction of the arrow Fl. The reversal of the
direction of displacement of the slide indicated with
F2, causes a first idle travel of the nut screw 8 and
of the slide 11 until they come to a stop against the

~= 30 wall 9. During this travel the rollers 111 have come
into contact with the protruding area of the profiled
lower leading edge 216 of the levers 16, whereby the

extensions 416 acting on the tooth 14 pushed it out
A%



15 such, that

in the condition of engagenent of the rod-

carrying saddl e

and the drive slide, the vertical rollers are provided at the outernost
extremty of the corresponding inclined plane in the area of
connection to the vertical lateral wall of the guide. 20 In

conbi nati on weesshe above, the invention f ur t her necEEMHSNEIEES

novabl e | ocki ng neans of the the

positions of

e ofOBgj §° 2

drive slide in the two end of stroke
closure of the one or the other bl ade. Sai d neans
have advant ageougf Y& GiciicHt ype BRANshe Ssldidecant L6l £oée dis esigapemden and
whi ch are associ at ed with the ¢ uglin an og the drive slLid 0 a

| i near drive BR®uBEbr SCEE¥ | Hi PRI F%Ig%gg% i%r R %3

. l'ing
nmeans of the sligesi4 ivpRaknacsiadtdfokeSwall pgovi ded before the nechani cal

coupling between the two 30 said parts is made, during the said stroke the
&iong

| ocki ng meansTherefprel fursher| abselacemestghf FRE PXbiFiTh P
di sengagenent g of v f berS5aRied d8. 3 causes the drive slide 12 to move in

10

15

20

25

30

direction of the arrow F2.

The end of stroke positions of the drive slide 12
are defined.by a stationary stop 60
integral with the bottom of the box and through which
passes an axial extension 412 of the slide 12 which has
an enlarged striker 512 on the extension at its free
extremity. In the two end of stroke positions one of
the two faces of the end of stroke stop 6 comes into
contact with the enlarged striker 512 on the extension
412 and the front end of the slide 12 respectively on
which said extension is fitted.

On the drive slide 12 in a superimposed position
is an integral guide 19 for a rod carrying saddle 18
which is integral with the translation of the drive
slide 12, thanks to a vertical pin or other fixed joint
618 and slides along the longitudinal side walls of the
guide 19 in the box 1 thanks to the rollers 218. The
rod—-carrying saddle 18 is of tubular construction, and
the side. walls of the same have a plan form in shape
of isosceles trapezoids, forming at the opposite ends
of each side wall 318 of the rod-carrying saddle 18
inclined surfaces 518 in a direction simmetrically
opposed to each other and converging towards the
central area of the very slide 18. In the central area
the rod carrying saddle 18, has on the bottom and on
the top side, a double slide guide respectively, that
is on both sides or one side 418 for instance

longitudinal central grooves, or half of the same, in

A
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invention also relates to a switch box descri bed at the beginning
for .an english type points, in which the neans of |ocking the blades in
position of e, are only associated with the outer s 5 of
t he four bladggﬁ%ééﬁgded, whil e each of the two |nternaﬁ9%%3§% g&

| ocked in position of closure thanks to a rigid nechani cal connectlon
with the external bl ade whj ch assunes the c ed i.fi on_of the gSame
together with th&ifber HAF Bf{é g © S}I rﬁfjgcﬁtsﬁzgn rﬁri‘ ¥RES

further’ featureghearféntrapeirbact X0 nigs Mzhir&la:taﬂe tbhehsubjeticaatytihg
cl ai ns bel ow. €$ features of the jnventjon and the ag% nt ages

derived from t he S84f&ear’d bEAIUS pFBofePAy tHe $RTHTT ofPRY 9%esEr i pti on
of an executi wRch fanpke two ichirdsigat sk @fysNad- |dofinkicigdckatm khet he

encl osed extrados side and in a simmetrical position with

regards to the other carriage spring to the central rod

120, whereby the plan seen from above has substantially

the shape of an “X”, cut vertically in half by the rod

120. Each of the free extremities of the carriage

10 springs 220 has a roller 320. The carriage springs 220

are dimensioned in such a manner, that each roller 320

engages with an inclined surface 518 of the rod-

carrying saddle 18. In particular, the rollers 320 at

the extremities of each carriage spring 220 engage for

15 each carriage spring respectively with the inclined

surfaces 518 on the end sides of the wvery side of the

rod-carrying saddle 18  towards which <the carriage
spring is faced.

The central rod 120 is fixed to the carraige

20 springs 220, substantially at one single point, in

particular in correspondence of the point or more

precisely of +the tangential band of the carriage

springs 220 to said rod 120 by means of a locking clamp

420.

25 The central rod 120 connects at Dboth its

"~ extremities thanks to the Jjoints 22 with the

transmission rods 21 which extend themselves up to the

area underneath the corresponding rail Bl, Bl’, B2,

B2’. The extremity 121 of the transmission rods is in

— 30 shape of a plate, in the horizontal example and slides

between two lateral guide walls 23. In the extremities

121 of the transmission rods 21 a first elongated slot

221 is made in the top face which has a certain preset

A5



drawi ngs, in where: The Fig. 1 shows a plan view of a so-called
english type point with a switch box according to the 20 invention.

The Fig. 2 shows a cross-section according to a vertical plane
transversal tqQ the track of a switch box according to the Fig. 1.

The Fig. 3 shd¥R»285%n| arged detail of the cross- 25 sect iRFT/RRISEE598 ng to
the vertical plane of Fig. 1, in the area of one blade and one rail.
The Fig.s 4 and 5 show a detail relating to the drive slide and‘to the
nmovabl e | ocki ng rkensthofandhds fozegeen iqdosgs keckbe epuplimdo@Redop&SPti on

respectively 30 981r LhA 3587 bs Ofnd N5 I20LR: Ofhade 19 andNBeFRO S O

and 7 show two transversal sections and of the
novabl e | ocki ng preset dlstance from this first groove 221, in the end

area a second angular elongated slot 321. The first

5 slot 221 is rectilinear and the axis of the same is

parallel and coincident with the central longitudinal

axis of the corresponding transmission rod 21. The

second slot 321 forms an obtuse angle and has a branch

. parallel to the central, longitudinal axis of the

10 corresponding transmission rod 21, but laterally offset
relative to the latter, substantially in a measure
corresponding to the length of the tooth 124 of an
oscillating lever 24, and a transversal, inclined
branch which substantially terminates in

15 correspondence to the central area of the transmission
rod 21. The length of projection of the second slot 321
on the longitudinal axis of the corresponding
transmission rod 21 is substantially identical to the
total length of the first slot 221.

20 On the extremity 121 of each transmission rod 21
rests an oscillating lever 24 which is angled at its
extremity in correspondence to the free extremity of
the transmission rod 2lin order to form a coupling
tooth 124. From the lower rest surface of the

25 oscillating lever 24 depart in a position coinciding

' with the slots 221 and 321 two transversal pins 224 and

324 which engage in the corresponding slots 221 and 321

of the extremities 121 of the transmission rods 21. A

pin 224 is provided in correspondence of the extremity

- 30 of the oscillating levers 24 facing the rod-carrying
slide 18, while the other pin 324 is provided in an

aligned position with the first 224, with reference to

the longitudinal axis of the longer branch of the

A6
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PCT/ EP98/ 06598 nmeans

according to Fig. 4, according to the line VI-VI and VII-VII
respectively.-

transm ssi on
wi th the gui

d%g?%%g%rying_slide in the closeq position 5 o%ﬁ%kﬁgé#géion

shows

The Fig. 8 shows an enlarged plan view on the

egral with the drive sl i de.

an enlarged | ateral cross- sect lon in elevation of the r od- carryi ng

saddl e and o

f

t he drlve s]i The. Fi

hows |
cross-section of °fRall att?ﬁitﬁﬁ%ﬂﬁ #é sé@&lénaﬁaeong g ?98 ngg%erg

The Fig. 11 showsnansghéarges dnasrttalna;le meewe&t tHe two @:\Amtsclzzacaﬂadmg to
| ocki ng neans reR&t iSHeSEEnES2LRE gaﬁﬁe%%ﬁ?dﬁé‘gsété’n

stanzsﬁ.I

Fig. 1 in which only the area, of he two extertr}lal gl ades and th

to 14 show so

rod-carrying

10

15

20

25

30

5%0%@8%&% eh théj|§&|@ﬂgﬁﬁ&hh10faiﬂ!£ ofirlt\tenstnudelmd the

| e in kicking condition and/or |nped|nent of the
rods 21of the extremities, on the same ide, of

slots 221 and 321, in such a way, that when the pin
224 stops against one of the extremities of the slot
221, the pin 324 stops against the end on the same side
of the angled slot 321 which in this case has the
function of a guide track of the pin 324 and determines
an angular displacement in the horizontal plane of the
oscillating lever 24, whose travel is sufficient to
bring the lever alternately into position of engagement
of the tooth 124 on the front end of the facing wall
of the lateral guide 23 and in the position of

disengagement of the same thanks to a relative
displacement between transfer rod and oscillating
lever 24.

In coaxial position to the locking pin 224 in the
rectilinear slot 221 of the transmission rod 21, from
the top side of each oscillating lever departs a
tansversal extension connected to the point which is
formed by a bolt 424 with a head 524 in form of a
spherical joint seat for a ball joint type appendix 25
integral with the blade Al, Al’, A2, A2’, in such a
way, that the oscillating lever 24 is coupled with the
corresponding blade Al, Al’, A2, A2, in a revolving
manner at least around the common axis with the pin
224 of the very lever 24. The spherical appendix 25
departs from a small arm 125 fixed on the blade Al,
Al’, A2, A2', in particular to the longitudinal lateral

surface of the same.

AF



T

bl ade upon reaching the correct position of closure. 20 The Fig.s 15
and 16 show the | ocking neans of the ~rails to the switch box.

The Fig.s 17 to 20 show different views and" different cross-sections
of the box for the blade position sensors, of the rod-carrying saddle
and of 25 thevap92e8l3s| i de and the neans for transformng the swi tch box
from ki cker to non-Kkicker. In the Fig.s 1 and 2 a so-called
english switch is shown, of the type foreseen in correspondence ta
crossings and with fouwitih adesfedntd hetengtiish Fygpes 301switoh tido trlaeks are
provi ded V\nththeralls )

bl ades Al, Al' an&°"® cg’llﬁ‘ Bréessp(ﬁ:e[a’in\cjea\ szell?ﬁ Y ICh cgoopgg%géwa% g the
di mensi ons corr egeanewigg Sstaanbhal |y to those of a
Operation under normal conditions.

5 Activating the threaded rod 3 whether by means of
the mofor M or the help of the crank, in order to
obtain the displacment of the blades from one initial

" position of closure of one of said blades to the

~. corresponding rail in the closed position of the blade
.- 10 opposite to the associated rail, at the start of the
travel of the nut screw 8 and of the slide 11

associated with the same, relative with regards to the

drive slide 12, (Fig.s 4 and 5) the rollers 1l activate

the locking levers 16 so as to release the drive slide

15 12 from the locking tooth 14. Upon reaching the end of
stroke stop 9 on the side facing in direction of travel
of the drive slide 12, this starts its travel and
drags with it the rod-carrying slide 18 above it
together with the rod 120 and therefore together with

20 the transmission rods 21. In the initial start-up
position, the pins 224 and 324 of the oscillatiné
levers 24 coupling with the blades initially closed
stop against the extremity of the associated slots 221,
321 on the side of the same in front with regards to

25 the direction of translation of the transmission rods

21, Therefore, in an initial phase of the travel of
translation of the transmission rods 21, the
transmission rod 21 associated with the closed blade in
the start-up position carries out a relative motion

-— 30 with regards to the very blade and to the coupling
oscillating lever 24. The relative motion is such as to
bring the lever 24 associated with the blade in

position of closure in the start-up condition, into

M6



WD 99/ 20513 PCT/ EP98/ 06598 sl eeper,
are housed the means for shifting the bl ades A, Al' and A2, A2'. The
switch box 1 in the shape of a sleeper has laterally widening fins 101
(Fig.s 15 andwo92@)ys whi ch engage with the rail clips 2 ofpdiabegsdshs 5
Bl, B1', B2, B2'. These have a head 102 to overlap the rail foot of the
rails Bl, Bl', B2, B2', while the remai ni ng part consists of a-tail

which is clanped gwsmo@aews AfseBghlomd A thr e ke ARCAHE MG tedadn
advant ageous perfectionin one or both surfaces of I0 contact faci ng each

other of the rai Igltlldep‘@ nd:oFhike on fhenoprppgite shde. Helve Iwisie ¥od o
better a knurld @ﬂ!@d ! 946 t @el DL JONGRL b Al saéhs oknkbe thack.

Thi s aIIovvstootaln th a better registration of relative
position of the tawciddmtdng hevewl| as Bassl?Glbéf-‘@erWJeql’arrﬁpﬁg F t POTEgar ds

to arelative gr a}?,‘fslgoaejg thlchbeM%en tf| ”b@”%f&ﬁdhtﬂ ':Lﬂtg ?osﬂzion Tre

switch box 21 n eeper extends 1t for a certain
| engt h al so out siadesire aStsmaneIs sabstSéPtGh’ale J-nchlrchdmrmstirtl@@rr@@ﬁondl ng

to the substantially of rest against the internal surface of

the side wall of the guide 23 associated with it. Upon
reaching this position, the pins 324 of all oscillating

10 levers 24 connected to the corresponding blades Al,
AY‘, have reached substantially an  intermediate
position between the extremity of the inclined branch
and the extremity of the same in the angle area of the
corresponding slots 321. The oscillating levers 24 are

IS retained in this position by effect of the lateral
guides 23 against which they slide in their further
travel during which , the arms 24 and with them the
blades are driven together with the transmission rods

21. The blade reaches the position of closure and at

20 the same time the tooth 124 of the coupling oscillating
lever 24 passes beyond the rear edge of the facing side
wall of the guide 23, with reference to the direction

of translation of the transmission rods 21, whereby the
further translation of the transmission 1rods 21

25 determins the subsequent oscillation, especially of the
oscillating lever 24 associated with the blade that has
been brought into position of closure, into the
position of engagement behind the facing front edge of
the lateral guide walls. The oscillating lever of the

e 30 blade that passed into the position of moving away from
the associated rail is subsequently brought into a

central position with regards to the lateral guides 23.

A9



20 sl eepers and in one of said external extentions of the extremties is
housed a drive notor generally of the electrical type indicated with M
The notor M activates by rotation by nmeans of a bevel gear 5, 5

transm ssion a threaded rod 3 which is connected to the output shaft 25
5" of the trakSM&&on by neans of a coupling 4 which CEAERISBES9%ny t ype
al so of the type that disengage under condition of stress greater than a
preset torque or clutch type. Advant ageously as evi denced in
greater detail in 30 Firg.tlds waycotbendfikrde wktbosimiar iafe gistsyreMiist | s

possible to prov%gﬁﬁg&sggggﬁmyal activation which rcan consist of a

crank 6 with a s t e end of whi ch a bevel gear 206 is
provi ded t hat engages Ugidrh :eaching the position of closure- J(ppposite

to the one at the start, the rollers 111 of the slide 1

5 associated with the nut screw 8 reach a new recessed

part of the control cam 216 obtained thanks to the

profiling of the oscillating levers 16 which are

supported stationary on a lateral support 616 through

which passes the drive slide 12, so that the locking

10 tooth 14 of the drive slide 12 penetrates into the

corresponding notch 212 of the same, locking it in the
position of closure it just reached.

With reference to the english type switch shown

in the Figures, in which two pairs of blades A1, Al/

15 and A2, A2’ are provided, as the blades of the two

pairs must assume the positions of closure constrained

to each other for each pair , one single drive slide 12

is sufficient, with one single rod-carrying saddle 20

for all four of the blades. Besides the fact that four

20 blades are provided, the english style switch differs

from the normal one in that for the blades A2 and Al

in the central area of the switch it is not possible to

provide specific means for locking in position.

Therefore, in these conditions, having the blade Al of

25 a pair to assume +the position of closure together with

the blade A2 of the other pair, the same are rigidly

constrained together by a rod 26, while the locking

means, that is the coupling oscillating lever 24, is

provided only outside the track and in correspondence

~—* 30 of the blade Al. The same identical construction is

also foreseen for the blades Al’ and A2’ which assume

together the position of closure to the respective

rail.

20
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gear 5 '' it also revolving together with the out put shaft 5" of the
transm ssion which is coaxi al t he bevel gear 5 connected to the notor.
The two bevel woosgeass 5 5''' are'coaxial and have differepérghogigibers 5

to ensure the appropriate transm ssion ratios suitable

for driving with

the notor M and for nmanual drive with the crank 6. The crank 6-can be

i nserted into position e e th geafident  Of
t he transm ssi on ttﬁoénu %hean%g)g’%n %éscﬂp%ﬂon F% t%%\é%h‘fas JO

revol ving suppor ttisdteeveheof qomtboxtiloreqmﬁ)petdlew Bhl‘ach béx d l(fbr a

A Nut screw 8 is ns rt.ed _qQn t hr d | J I a
manner to nove frege @ltalxona(i ﬂ%&lbe%%n ({n\c}& ?twoos]?%lgeH%E g Q&%&?oél}e ygt ops

9 which are 15 pidmtcﬁexhlattot hheeyebgknslt ytyre &wfmtlcht addi n‘mfstamﬂea firom

The drive slide

can _sli dl recti on t gi,,udi nal
sense of the t"hre d °f8a yonsf”ﬁ% y € e% e t’): >(<isl %angg t%h
wheel s 13. The nuinternaslcerWdaslsz,cmﬂrre.ct ed in a reC| procal ly non revoI VI ng

10

15

20

25

With particular reference to the Fig.s 12 and 14,
the particular construction of the rod-carrying saddle
18 makes the switch a kicker type. This means, that
the switch can be activated by a train suddenly
arriving from an opposite direction to the arrow T in
Fig. 1 and from the incorrect track, will act with the
wheel on the unlocked blade.

In these conditions, the wheel of the train exerts a
force of displacement in direction of closure of the
blade not locked to its associated rail and if the
blade of the switch should not yield this would entail
braking the same or in any case a derailment.

Thanks to the coupling carriage springs 20 and
the rod-carrying saddle 18, when on the unlocked blade
a force of displacement of the same is exercised in
direction of closure to the corresponding rail, and
when this force is greater than the spring loaded one
of the carriage springs 220, the rollers of the rear
branches of the two opposed carriage springs 220 slide
against the inclined planes 518 , overcoming them and
compressing the two associated branches of the carriage
springs 220 one against the other, so that the central
rod 120 and the associated transmission rods 21 are
free from the drive slide 12 and can translate in the
direction of the force exercised by the blade. The
mechanism of the coupling oscillating lever which is

perfectly independent from the one of the drive slide

2l



20 manner and transl atabl e together thanks to a radial key 10 to a

slide 11 which is therefore novable relative to the drive slide 12

bet ween the two end of stroke stop walls 9 (Fig.s 7, 8). The
free travel of the nut screw 8 between the 25 tw end of stroke stops 9 is
inferior to tHe*¥%al travel necessary to shift the bPEHERSHESHeen t he
t wo positions of closure of the blades Al, A2 and Al' and A2'
respectively to the corresponding rail. Therefore at the start of each
phase of activatiwonkef irhe aswi tohlo@fus t lmennat stoo ewh® apdet héestilwst 11
carry out a certain_, idle travel. This travel is used to activate in
sense of di sSBAGEHEHENT the | ocking neans of a first drive slide
12. - According Hd an advantageous feature, the

inclined planes have a length such, that the sliding of
5 the rollers from one extremity to the other of the same
corresponds substantially to the length of the section
of the angled slots 321 of the transmission rods that
is rectilinear and parallel to the longitudinal axis
of the transmission rods so that as evidenced in Fig.
10 13, as long as the rollers remain on the inclined
planes 518 and do not reach the intermediate zone of
the lateral walls of the rod-carrying saddle 18, the
oscillating levers 24 with the locked blades do not
pass into a position of disengagement. This allows the
15 mechanism of transmission to absorb slight mechanical
stresses exercised on the blades, without causing the
abandonment of the switch position.
The rod~carrying saddle 18 integral with the
drive slide 12 allows to avoid stresses on the drive
20 motor in case mechanical obstacles come between the
blade and the corresponding rail during the closing
phase. As a matter of fact if for example- a stone or
other prevents the rail to assume the final locking
position , the drive slide can in any case be brought
25 dinto the ©position of end of stroke, with a
. disengagement of the central rod 120 of the rod-
carrying saddle 18 analogous to the one described in
the phase of kicking.
With reference to the Fig.s 1, 3 and 17 and 19,
™ 30 the switch box has sensors for the position of the
blades, of the central rod 120 and the drive slide 12.
For the external blades of the english type

switch illustrated, as well as for the blades of a

22
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drive slide 12 is provided with wheels 13 and has in the mddle area o
bottom recess 112 provi ded with two notches 212 engaging a | ocking tooth

14. The | oQdei g3edi®Ot h i's supported by spring | oaded neang.y P19§%ﬁ§9§/\hi ch
push it firmy in position of engagenent in the not ches ZléEan

protrudes out of at |east one | ateral side of the slide 12 at least in

the area of. the notches, 212, . preferably o th si . of th J.ve
slide 12. The sli¥™A haglg# atg%sPPls%)nl%r} o%? uglpnsg 1%%?1%%% ﬁtéf Ie'La eral
si des of the saneswiisqtent | vBb yhomsed in osmadr) Mdked 3 paiirchofadieenel o

rollers. The rollers , ., 111 en e wth c tracks, 116 realized b

appropri ate proFFFHdRy %Te é?FgI it gi‘ngg]eeﬁalgﬁﬁﬁs i %6t?1’ée e?(%%‘?aeted t he
| ower one of the pywoal ewans i6dosei khati pgsbesweeandbetdlgnseinegyhperfeect |y
al i gned, coincident, and symmetri ¢ whi,ch are fulcrated on the sane

shaft 316 which i¥ailsgyp SPFEHdb@gtﬂgngpﬁtPBﬁé § afe S8 on

t he two sides ghidéheadtid theskide Jd2 thedphatvesscimy aft .t he said slide

can freely pass during its travel. The two | .
In the english type switch and the normal switch

the end of stroke sensors of the central rod 120 and of
the drive slide 12 are housed in a small box 35 on top

10 of the switch box in the central section of the track
or tracks Bl. Bl1lf, B2, B2’.

The Fig.s 17 and 19 show hybrid forms of
execution of a small box 35 in that in combination with
each other all the functionalities are provided whether

15 for the english type switch or for the normal switch.
In reality, as evidenced in Fig. 1, as the english type
switch can be equipped with two small boxes 35, the
means illustrated with reference to the Fig.s 17 and 189
can be distributed on said two small boxes.

20 Through a slot 36 in the bottom of the small box 35,
at the inside of the same protrudes a slider 37 that is
carried by the rod~carrying saddle, tubular 18 and
integral with the drive slide 12. The slot 36 has a
length corresponding substantially to the travel of

25 the drive slide and is oriented in direction of
translation of the same. The slider 37 co-operates with
two limit switches 38 and 38" which are located at the
end sections of the slot 36 at a distance and in a
position corresponding to the stroke of the drive slide

e 30 12 and to the end of stroke positions of the same. The
slider 37 acts thanks té inclined lead-in surfaces 137

on the trip buttons 138 of the switches.

23



20 oscillating levers 16 extend thensel ves beyond the ful crum shaft 316
towards the mddle area of the drive slide 12. The two oscillating

| evers 16 extend
the area of the slide 11 and the nut screw 8. On the 25 side o

the nut screw™® 23

416 whi ch engages
slide 12 protruding out of the sides of the sane. The whole is
realized in such a manriwe, pasdtéby 3@nsqr@osfttbﬂ obnbnal ofodt AdReadk t he

driving slide 12,

t hensel ves along the twa sides of the slide 12 up to

d?oyteto
oscillating | evers termnate with PIELEEWEE head
with the section of the |ocking tooth 14 of the drive

screw 8, cone to %ngage W e recessea area o

pro

ade LNG ' "gﬁ Tl Qf 529 slj d Jo{ CQ@”ESEJféhée gﬁ nut

ge of

the | ower

end of

10

15

20

25
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diheedtcoar sofl 6t ranslation of the transmlss.mrg_z::ods 21
and of a length corresponding to the stroke of the same
is provided in the Dbottom of the small box 35
coincident with the central rods 120. Through the slot
36 protrudes in the interior of the small box a small
segment of the rack 39 which engages with toothed
rollers 140 associated with each of the two limit
switches 40 arranged at appropriate distances and in
appropraite positions analogous to what described for
the drive slide 12 1in the section of the extremities
of the slot 36. The toothed rollers have an axial tooth
240 on the side facing the switches 40 this tooth
extending itself over a certain angular amplitude and
connects with inclined sides 340 with the remaining
section of the front edge of the roller 140. The axial
tooth 240 trips the pushbutton of the switch 40 and
according to the position of the roller determined by
the rack, the pushbutton 440 will be depressed or not.
The passage of the =rack over the toothed rollers
determines therefore the signal of position of the
central rod 120.

The central small box relating to a normal switch
has the same identical sensors for the drive slide 12
and for the central rod 120,

Furthermore, in the central small box 35 of the
english type switch position sensors are provided for
the internal blades B2, Al’. In this case, with
particular reference to the Fig.s 9, 17 and 19, a small
activating rod 41 is foreseen analogous to the one for
the outside rail Al, A2" and which passes from side to
side through the associated rail Bl/. B2. The

2,
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whereby the opposite extremty of pressure of the tooth is
lifted fromthe | ocking tooth and this can under spring | oad
penetrate i ntyobémsixot ch 212 of the drive slide 12pcrkdpoihesos
novenent in the opposite 5 direction of the drive slide 12, the nut
screw 8 and with it the slide 11 perforns a certain idle travel

that is with regards tq,the sane slide 1 and.t he rall .t he

slide 11 cone topEﬁﬁﬁﬁglﬁ?tﬁx Rty atFﬁ%ﬁrﬁﬁ?%gogrE%eopp§83§%§o?%ﬁ%d

| ower front edge aekst ltBanks 160 as @ddsatiregplaver 41 lon tahifurthedi t spallt he

pressure ends, of the oscillating |l evers, ;16 .en e wth th

tooth pushing it T8 %5 Wﬁiggn&ﬁcﬁuffﬁgﬁﬁ in§§l?h%g ih gﬁ%o?%%% 8% ?ﬁg

spring. In this mpaner Hoke 368r ian@l sdhidd p2otrudesisnreheasndiaet bfregards to

its translation before the 15 nut sgrew 8 and the slide 11Pgog? tg stop
e 12

agai nst the 3 S28fd ¥PeTe bk 1296 Phal?i L2 Hed 3t fie PO}
starts to be arayeRer9al stsadtingheevbealds, sfid Nfree extragsegi afed

with the tooth, not only retains the tooth ,

which @acts 1in a manner of compression on the

pushbutton tripping the limit switch 50.
The small box 35 foreseen in the english type
10 switch can only house the position sensor of the second
internal blade Al’, which is realized analogous to what
described in the preceding paragraph, or rather it also
can house position sensors for the drive slide 12 and
the central slide 120 realized analogous to the one
15 previously described, where in this case the slider 37
and the r rack 38 are associated with other parts
integral with the drive slide 12 and the central rod

120.

With reference to the Fig.s 8, 17, 20 according
20 to a further feature, it is possible to provide means
with which to constrain firmly and in a movable manner
the rod-carrying saddle 18 and therefore the drive
slide 12 to the central rod 120, thus enabling and
disenabling the function of kicking of the switch. In
25 particular this «can be obtained thanks to a
transversal, vertical pin 50 which engages in
coincident holes or seatings in the central rod 120.
The pin 50 can be inserted manually thus impeding the
heeling of the switch if not thanks to a manual
-+ 30 intervention of modification or can be controlled in
the two positions in an automatic manner, for example
thanks to an electromagnet 51 whose activation or

deactivation bring the pin 50 in position of engagement

25



In position of engagenent in the notches 212, but al so 20 presses un
spring load the | evers 16 against the rollers 111. : Th
Fig.s 4 and 5 show the starting phase of the travel unlocking the
drive slide 12 by the nut screw 8 and the slide 11. In Fig. 4, th
sl i de has rea®{a92¢3d 25 end of stroke position correspmuiiErgs/e6s9sa
notion to the left in direction of the arrow F1. The reversal of
direction of displacenent of the slide indicated with F2, causes

first idle travelowfdilskagayemsst evoB thied central ofod N2 sl iTthe Hholist chnt h

conme to a stop against_the 30 wall 9. During this travel the rollers 1
have cone 156 cBRt &Peni +h tahedb%‘?rr | PR BP9t HEL YR of’?:ggﬁ
| oner | eading edggat2k@ial héend evers 16, whereby the ext ensi ons
acting on the tooth 14 _pushed jt out ,

Also this feature can be provided

5 indiscriminately and without noteworthy wvariations or
modifications whether in the english type switch
illustrated as an example or in the normal switch with
two blades.

~ According to an advantageous feature, the pin 50

10 engages with slots 52 in the central rod 120, whose
length is such to allow within preset limits a certain
relative motion between the central rod 120 and the
rod-carrying saddle 18. This in particular to allow
the rod-carrying saddle 18 and the drive slide 12 to

15 always reach the end of stroke position where the
motor M is deactivated also in the case when
obstacles are found between the blade and the closure
rail of the same which prevent the blade from locking
in the end of stroke position against the rail.

20 The slots 52 have such a length, that the
relative travel between the central rod and the saddle
which in the case indicated above takes place against
the action of the carriage springs 220 keep the rollers
of the carriage springs always within the range of the

25 inclined planes 518 of the rod-carrying saddle 18.
Therefore, the central rod can carry out small relative
motions with regards to the rod-carrying saddle 18 and
to the drive slide 12, but can never be disengaged as
in the case of the Fig. 14 when the switch is of the

30 kickexr type.

The pin 50 can simply be engaged or alternatively
engaged and disengagned on comand thanks to the

electromagnet 51.
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notch 212 and the slide 12 is free to slide when the nut screw 8 and the

slide 11 have cone to a stop agai nst the end of stroke wall 9.

Therefore fur gy$pl acement of the nut screw 8 along 5t ed rod
gﬁﬁﬁn

3 causes the drive sflde 12 to nove in di rection of the'gﬁp%ﬁﬁ

The end of stroke positions of the dr|ve slide 12 are defined by a

stationary stop 60 inte e b ttom(ﬁ

h t th h which
10 passes an axi al extgﬂsP °ﬁ1 °6f fied§ ?E%Fﬁﬁ?vﬁ$§ﬁg%§§%99°%hrg#$%rgehc

striker 512 on the eMeenssen tale igsh figenot sxtdxﬁﬂﬂqe.lll_yn ddne rbMbakhel of
stroke positions one of the two faces of the._end of stro 6 cones

t
into contact Wt FheherEniver e s’tr?ar%é'rveSPfs&ﬁlf’ﬁe Wgﬁgfﬁﬂf 1%8535 and

the front end of atrlae idvi@ed2 whashe Wriivgl RN p:.n wboclausamdtmmsu o s
fitted. On the drive sljide 12 in a su nposed p05|t|o$
i ntegral gui dé 185hPoAngcEdRe REFHING §§88Iéc58 atl%ﬂn9ﬁ1ﬁn§ SHEEG aIIﬂﬁth

the translation @het Rgedbh¥€example for this purpose lifting means are

provided associated with the rod-carrying saddle 18 and

an

said means consist of inclined planes 154 of a cam
track 54 that co-operate with a roller 53 supported in

10 a revolving manner around an axis transversal to the
direction of sliding of the central rod 120 and
laterally offset in an aligned position with said
inclined planes 154 at the free extremity of the pin
50.

15 Activating the rod-carrying saddle 18, before the
pin 50 reaches the corresponding extremity of the
associated slot 52 in the central rod 120, the roller
53 on the pin 50 engages the inclinded plane of the cam
54 carried by the rod-carrying saddle 18 and therefore

20 raises in position of disengagement from the
corresponding slot 51 of the central rod 120, leaving
the latter free to move together with the rod-carrying
saddle 18. Upon reaching the end of stroke position of
switching, an opposed inclined plane or an interruption

25 of the cam track returns the pin 50 into the angaged
position of the other slot 51 in the central rod 120
re-establishing the kicker condition.

Naturally, the invention is 1limited to the

‘executive forms herein described and illustrated but

~» 30 can be amply variated above all constructively without
thus abandoning the informing principle described above

and claimed hereunder,

F
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20 slide 12, thanks to a vertiecal—pia—or—other fixed joint 618 and

slides along the |ongitudinal side walls of the guide 19 in the box 1
thanks to the rollers 218. heet Has ged/i ng saddl e 18.is of tubular
construction, and t he si HH' he same have a plan.formin
shape 25 of WDz es trap g at the opposi tecmnlsﬁ;%;-.\\of
each side wall 318 of the rod-carrying saddle 18 i nclined surfaces 518
in a direction simetrically opposed to each other and convergi ng

t owar ds t he central area of the veryrahige 18. In the central area 30
the rod carrying saddle 18, has on the bottom and on the top side, a

doubl e slide guide resbec?VVécF}y,b?’ha@r. rajlwayy, LRHMRY s YesSiilargne
si de 418 for poh Rt aBeRprisingng Hg@gﬁahnggnt(ﬁgl gropyes, ar haA, of the

same, In 577f, 6) of the transfer motion of the blades (Al, Al’,
S A2, A2') of the switch, and at least one group (12, 18,
120, 21, 24) of linear transmission of the drive motion
to the blades , movable means {24, 124) to lock the.
blades in their respective position of clasure, the
said groups being housed in a box ({1 ) which has
10 substantially the dimensions and the shape of a sleeper
and that is fitted in the track in place of and with
the function of a sleeper, characterized by the fact
that it has movable means (23, 24, 124) for locking
the blades (AL, &l’, A2, A2’} in their réspective
15 position of closure, the said means (23, 24, 124} are
associated with their respective blade (Al, A2’} and
arranged inside the box (1} in the area of the blade
(Rl, A2’) itself and are brought automatically into
active locking position upon the corresponding blade
20 (Al, A2') reaching the position of closure, while they
are automatically disengaged +the moment the switch box
is activated to transfer the blade into the position

of closure with the opposite blade (A2’, Al).
2. Switch box according to claim 1, characterized
25 by the fact that it has 1linear means 12) of
. transmission, consisting of a saddle, a slide, or
similar which are displaced transversally to the
track, in particular orthogonally to the same, in the
two directions between two extreme end of stroke
- 30 positions of a group (M, 3, 4, 5, 5’ 577, 5! gy for
transforming the rotary motion into linear motion and
to which are coupled a transmission rod (21) for each
or more blades (Al, Al‘’, A2, A2"), while at least the

25
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WO 99/ 20513 ———="——"""_ PCT/ EP98/ 06598 whi ch the
extremties of a central rod, 140 3 EpdlpripRekd The central rod 120 is

connect egzgo the rod-carryi “ﬂﬁ thanks to a pair of carriage
springs : EFach of the t ‘\ rings i s connec ] he 5
extrados sid¥®%Hd in a osition with 5’&’&@%“?"@%"%to t he
other carriage spring to the central rod 120, whereby the plan seen from

above has substantially .the shape of an "X", cut verti catl i n | f by
the rod 120. Esterwil tHadEfedRrixt Pem 1368 NEREREAF?i &g e% f’ngs 220

has a roll er 3200 Ihec oA hjsRge $RE! NESSERRR ive atfarbniBasoAnedodn: §20N a
manner, that gacﬁ r er 320 engages wi th an inclined sur{zace f%:g of the
r od- car ryi ngtsanlg$ etog then pap¥yeinondingn&ovapler Se3s§ at2t 4

extrenmities of eggh cagripge sprj N30 10gadg £RE HOadearkl caszingenspring
respectively wi t% T't%e’ [ n%f’i ned ' 2g%rfaces 318 on the end sides of the
very side of $hethe posiitcianry pifnglosatkil e 18 towards which the carriage

D S LR ot 31 SYAFCHCERET LA, 9 e Onbis carrehae 20
preceding claims, characterized by the fact that the
transmission rods (21) of the drive motion of the
plades (Al, Al’, A2, A2’) are carried by at least one

10 drive slide (12), and movable locking means (8, 9, 11,
15, 16, 216, 212) being provided in the end of stroke
positions of the drive slide (12) in addition to the
end of stroke stops (60, 412, 512).

4. Switch box according to one or more of the

15 preceding claims, characterized by the fact that the
transmission rods {21) can be freed from the mechanical
constraint of connection with the drive slide (12) by
the action of an external force of displacement on the
blades (Al, Al’ A2, A2'}.

20 5. Switch box, according to one or more of the
preceding claims, characterized by the fact that
dedicated end of stroke sensors (3, 31, 32, 35, 36, 37,
38, 39, 40) are provided for each of the blades (Al,
Al’, A2, A2'), for the transmission rods (20, 21) and

25 for the drive slide (12).

' 6. Switch box according to one or more of the
preceding claims, characterized by the fact that
levers (24) are foreseen at least for coupling the
outermost blades (Al, A2‘) to the corresponding

et 30 transmission rod (21), the said levers constituting
the said movable locking means of the blades (Al, R2’}.
7. Switch box according to one or more of the

preceding claims, characterized by the fact that said

29
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particular in correspondence of tThe point—or—ore precisely of the

t angenti al band

bot h

of the carrlaqq;]bs ngs 220 to said rod 120 by neans of
a 1 ocking clanp 420. 25 ed rod 120 connects at
its extrenities thanks "IE 22 with- t he
transmi ssi on WOa%2033 V\:hl ch ext up to the RCTEPWIEIB neat h
the corresponding rail B1', B2'. The extremty 121 of the

transm ssion rods is in 30 shape of a plate, in the horizontal exafnple and

sl i des bet weesotpingd erlatvegsi d¢24Bl | sxe23.osailiheingxt ramd t itese

al21 of

the transm ssion_rods 21 a fi r'?&zg)l oggatt%g slx%remltZZI 1S gg%let tthrée top

face which has at®B7¥at ntprHse

10

15

20

25

Yy oppos

fulcrum, each lever ({(24) being connected to the
corresponding blade (Al, A2’) by means of a joint (424,
525, 25) which allows the rotation of the levers (24}
around a perpendicular axis, preferably by means of a
ball joint or similar, while each coupling lever (24)
enagages with stationary stops (23) in the earea of the
blades (Al, A2’) means (224, 324, 221, 321) being
provided between each coupling lever and the
transmission rod (21) to control the angular position
of the same lever (24) such, that, during the
activation of the switch , the coupling levers (24}, or
at least the coupling lever {24) engaged with the blade
(Al) in position of closure in the condition of start-
up, are brought in position of disengagement by the
stationary stops of engagement (23), before the
translation of the Dblades (Al, Al’, a2, A2’') takes
place and upon one of the two blades (2’) reaching the
position of closure, the corresponding coupling lever
{24) is angularly displaced into position of engagement

of the end tooth (124) behind the corresponding

stationary stop (23) with regards to the direction of

motion of the blade (Al) closed in position of moving
away from its associated rail (B1}.

8. Switch box according to one or more of the
preceding claims, characterized by the fact that the
means of control of the angular motion of the coupling
levers are constituted by slots or shaped grooves (321)
which form control tracks made in the transmission rods
{21, 121) and with witch engages at least one appendix
{324) protruding from the facing side of the coupling
levers (24).

%0
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WD 99/ 20513 PCT/ EP98/ 06598 | engt h
and is foreseen closer to the coupling 22 to the central rod 120 of the
rod-carrying saddl e 18 and at Jmum,ﬂnlmﬂ"m:lﬂ)HUance fromthis first groove
221, in the e‘gg rea a sec ated slot 321. The first 5
slot 221 is re@PP"%ear and the axXis‘of"tHe dane is par&T{EEPs/sHs
coincident with the central | ongitudinal axi s of the correspondi.ng
transmi ssion rod 21. The  second slot 321 forns an obtuse angle and has a
branch paral | el to ?heSttweh abPox| BAEPFUHIDAFC aRe &Fet MOTep ©f the
correspondi ng t r???{ﬂ;éﬁ&&“cié’ﬁn@,l, chitad@d ARl Yo of £8€1 factl &lmait vend o the

| atter, substantially 1n a neasure corresponding to_the length of the
tooth 124 of amxis oxCi ppatllRrficey epf 24begneowprkingnsieyest, (2del i hed
branch — which fo?gpﬁéﬁﬂiﬁaéﬁg ard£'dF MHeEheans_cohfedPing O €EPORKHENCE 10
the central area of the transm ssion rod 21. The | ength” of projection of
the second sl 6t 8errespendinchdladeoddili ulihlad whidies thef coppéing lever

correspondi ng Lans n [ st | ghLyeid ,i cabryo {he
total |ength of t(%é?fiérﬁsﬁse%ggot Eg%efgfl wyel =l e! el 2 )
direction of the associated rail (B1l, B2’} inside

lateral guides (23) oriented in direction of motion of
the transmission rods (21) and while said oscillating
10 rod is substantially vertical and the coupling levers
rest on the associated ends of the transmission xrods
(21).
10, Switch box according to one or more of the
preceding claims, <characterized by the fact the
15 coupling levers (24) are moved alternatively from the
position of engagement with the stationary stops (23)
to the position of disengagement, thanks to a relative
motion with regards to the same of the transmission
rods ({(21), in particular in an initial or end stretch
20 of the stroke driving the same transmission rods (21).
11. Switch box according to one or more of the
preceding claims, characterized by the following
combinations of features:
- the transmission rods (21) have an angled groove
25 {321) in which engages in a sliding
. manner at least one driving pin (324) of the
corresponding coupling lever (24);
- each angled slot or groove (324) has a section
parallel to the mean longitudinal axis of
- 30 the transmission rods (21) and which is arranged
laterally offset along the side of said
mean Jlongitudinal axis and said section extends

itself towards the free extremity of the

34
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20 On the extremty 121 of-each—t+ransmssiaon rod 21 rests an
oscillating lever 24 which is angled at its extremty in corréespondence
to the free extrenmity of t he ,;*“ asHeenReplawld 21 in order to forma
coupling tooth 124. From tht i | t surface of the 25
oscillating |woepridfs depart in a plk i di ng W PoTER®sosiset s 221
and 321 two transversal pins 224 and 32 I'ch engage in the
correspondi ng slots 221 and 321 of the extremties 121 of the

transm ssion rods 2l.;ndhissiBhN 2k | §20f ovirthad iah canckspeddesstioh t he
extremty 30 of the oscillati ng | evers 24 facin tth% rod-carrying

slide 18, whil e whichtswhstaraiadbly jahds 40 HRg ‘?’fﬁgaar‘? D& i gned position

with the first 224, . wthheter@nsal t axis t&e lwongi tudhsaissids ofodshe
| onger branch of the
(21), or in any case in an intermediate

5 area of the tranversal dimension of said
transmission rods (21);
- stopping means (23) with which engage the lateral
teeth (124) of the coupling levers
~. (24);
10 - means {23) limiting the oscillation in direction of
engagement with the associated stops
(23) of the coupling levers (24), in the part of the
stroke in where the coupling levers
(24) are dragged by the transmission rods {(21);
15 =~ the position and shape of the slot (324), as well as
the projection of the tooth (124) of
the transmission levers {24) and and the
conformation and position of the means (230)
of engagement of the lateral teeth (124) of the
20 coupling levers (24) and of the means
(23) 1limiting the oscillation during the driving
stroke, being dimensioned and arranged
in such a manner, that in the initial stretch of the
drive stroke, the transmission rods
25 (21) move relative to the coupling levers (24) as
. long as the coupling lever (24) which is
in the engaged position, being connected with the
blade (Al} closed in start-up position,
is brougth into position of disengagement by the
30 stop (23), while the lever (24) in posi-
tion of disengagement, being connected with the

blade that is to be taken into the

32
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oscillating levers 24 and in Thisshea/raaBQf RifhE.qaNT! € Of the sane. The

di stance between the two pins i I s substantially correspondi ng
to the distanggs Jhe pr oj | l t'"é | ongi t udi nal '

transm ssi onr\g r%’? 21 of the Mipn t he same si dgﬁ%rg{%se%

slots 221 and 321, in such a way, that when the pin 224 stops agai nst

one of the extrenmties,of the Séﬁ%ﬁ%rc? g@, t he, %fir%?tféds'[ 09&1999&@%0'[ he

end on the sane si dBSITIRD 19k b TR S t hi & Case hag t he
10 function of aigui deghléclgieblubemgnt 18324 aHkdldet eimg nes an angul ar

di spl acenent in the horiz al, pl ane of _the scillating, | r whose
travel is sufficienf®8d® ?ﬁbr i’ﬂg Stuﬁg‘ PelEP STt eﬁh‘z‘gﬁ etlv 2 ggngégi t(lgg?l} of
engagenent of pirBgetoDid fiidh e@ailiheodpliMg end of the facing wall 15 of
the lateral guide 23 and in_the position of di sengagepent f. th sane
t hanks to Sa rel&Vere (24§ s%fa(’f fentred bBFV\/etzP? ?83?& e(llzglr)odangnd
osci |l I at ihng | @¥%86g4 in the anglkd SD&Xi @21)9Spbsotidms the | ocking pin
224 in the

itself at an intermediate point of the inclined
section of said grooves or slots (321),
whereby, the inclined wall turned in direction of
10 motion of the blades {(Al, A2’}), of each
slot (321) becomes, thanks to the limitation of the
oscillation of the coupling lever (24}
connected to the blade ({A2’}) which must be brought
into position of closure by the
15 lateral guides, the surface of engagement for driving
the same corresponding coupling
lever (24) together with the rod (21) and when in the
position of closure of the blade (A2'), the coupling
lever (24) is free from the means (23) limiting the
20 angular motion, it oscillates further being brought in
position of engagement with the corresponding
stationary stop {(23).
12, Switch Dbox according to the c¢laim 11,
characterized by the fact that the means limiting the
25 oscillation of the coupling levers {24) and the
" engagement stops of the teeth (124) of the coupling
levers (24) are constituted the formexr by the assembly
of lateral guide walls {23) of the transmission rods
{21) and the coupling levers (24), the said walls (23)
— 30 are arranged at a preset distance between themselves,
and the latter by the end sides opposite to the
centerlines of the track of one of the said lateral

guide walls (23), the said end sides are arranged in

33
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20 rectilinear slot 221-of the _transm ssion rod 21, from the top side of

each oscillating | ever departs a t ansversal extension connected to the
point which is formed by a Wit Sheet B4 Bobd BepRcf€@d 524 in formof a

spherical joint seat for a ball il pendi x 25 25 integral wth the
bl ade Al, Al 'WOXRISIAD' SUCthnﬂmwﬂmﬂ& the oscil| aPCTIEPISRESE 24 is
coupled with the correspondi ; ', A2, A2, in a revolving
manner at | east around the commopn axis with the pin 224 of the very

lever 24. The spheichcai appdndon, 25h36 depar t sher amerhsmai24)ar mE128hé i xed
gﬂHEggebL?d?hél ’S%pélilng ?éveéz\ﬂro’ %ﬁzggz&%l leillls%r ;tvgséerhe LRlestalfn%',na{:hé ateral
blade (A2’) 1is in position of closure, while the
lateral guide wall (23) facing in direction of the
5 lateral tooth (124) of the corresponding coupling lever
(24) constitutes one sliding and limiting wall in the
position in where the appendix (324} of the coupling
lever (24) is substantially positioned in the central
. area of the inclined branch of the corresponding drive
10 slot {324) in the transmission rod (21).

13. Switch box according to one or more of the
preceding claims, characterized by the fact that each
transmission rod (21) has a second slot {221)
substantially parallel and c¢oincident with the mean

15 longitudinal axis and in which is housed a pin (224)
of the corresponding coupling lever (24) or similar
which is movable along the rectilinear slot or groove
(221) and which relative to the angular displacement of
the coupling lever (24) 1is coaxial to the means (424,

20 524, 25) coupling the lever {24) to the blade (Al,
A2’), for example to a joint at least of a rotary type.

14. Switch box according to one or more of the
preceding claims, characterized by the fact that the
transmission rods (24) are connected (120, 220, 320,

25 518) to a common rod-carrying saddle (18} supported in

. a movable manner substantially in a direction
orthogonally to the axis of the track, the said rod-

carrying saddle (18) is connected permanently to a

drive slide (12), while the transmission rods (21) are

- 30 coupled to the rod-carrying saddle (18) by movable
coupling means (220, 320, 218, 518} which pass into

position of disengagement from the same and from the

drive slide (12) when the resistance to the translation

E2
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Wth refernce to the Fi‘g—S“—r to 14 the construction as per

above, allows to obtain heot eenw ] oper ati on:

Qper ation under normal condit |'ﬁ RERCE i vat | ng the threaded rod 3
whet her by nmgag t he not ﬂ “Htm | p of ‘the cran rto
obtain the displacnment of the e initial EQ)FP%&%

cl osure of one of said blades to the correspondi ng rall in the closed

position of the blade 10 opposite.to the associated rai at_the start of
the  travel of ofhethit PLeety didnd B t HAZs] Pe $1fx°eeg§soac| 5EG24Rt h the

sanme, relative wigdiseegagsisgiey the whel i we sbicke 13, éﬁbigléd4mndt59: t he
rollers 11 activate the lTocking levers 16 so as to elease i rive

slide 15 12 froMiERetioRki R MOSLRN 141TeRbhY r 8AchPRigP ﬂ‘ée%ncﬁp‘ & stroke

stop 9 on the sige faging ivhalidhQCtinN Sind ' Y& of tebnbResdidwe (3h)de 12,
this starts its travel and drags with it the rod-carrying slide 18

above it Pog@trlﬁﬁertwrtqﬁ?-attﬁé ro&ei-zél‘éﬁd tohekl® or@Ir GREFHERT WEEAG2D t he
transm ssi on rods;3}. JgaihBe hnikkedktStakbudPcoupl ARFI tHONsakdIerpi BRe224

and 324 of the OSCI I'I'at’i n
rod-carrying saddle (18).
15, Switch box according to the claim 14,
characterized by the fact that the transmission rods
10 {21) are coupled to the rod-carrying saddle (18) by
means of a central rod {(120) which has rollers (320)
revolving in the sliding direction o¢f the same
transmission rods (21) are supported in a spring loaded
manner (220) movable transversally to the sliding
15 direction of the transmission rods {21} against a
preset spring loaded force, while each roller (320)
engages with an inclined plane (518), foreseen in the
rolling walls {218). on the rod-carrying saddle (18),
two inclined planes (518) being provided, relative to
20 the sliding direction of the rod-carrying saddle {18)
and with inclinations simmetrically opposite each other
on each of the two opposite rolling walls (218) for the
rollers (320), being foreseen for each inclined plane
{318) at least one <corresponding roller [{320)
25 connected to the transmission rods (21} to a common
central coupling rod (210)}.

16. BSwitch box according to the claims 4 or 15,
characterized by the fact that the rod-carrying slide
{18} is mounted on an upper guide (19) of the drive

— 30 slide (12) and has two opposed lateral walls oriented
in the sliding direction of the transmission rods (21)
on the walls of which are provided two projections

(218) in shape of an isosceles trapezoid which are

35
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| evers 24 coupling with the bl ades—ini-tiakl y—etosed stop against the

extremty of the associated slots 221, 321 on the side of the sane in
front with regards to 25 the dire&h$? ‘ﬁisﬂlf HEtti on of the transm ssion
r ods 21. Therefore, in an initi HW fhe travel of -
transl ati on WO transni ssi orm & Lt he t IROTEPPEESSBN 1 0d
21 associated with the closed blade in the start-up position carries
out a relative notion 30 with regards to the very bl ade and to the
coupl i ng oscifda@trigigah@veniddiddie r dhaltween nuibercrelivessuahd aghpse

H}iengt ;?S_ Lgvggngfqézﬁm%%i ;asﬁgcsisw .‘L.erg h&ebli%%ﬁihgd plagggi.{élmlgnggg?.%gr eV\Di n
99/ 20513 with the rollers (320) of tIRCT¢RRIBNI0GDHAS (120) at the
two opposite ends of which are connected two
5 transmission rods (21}.

17. Switch box according to one or more of the
preceding claims 14 to 16, characterized by the fact
that the central coupling rod to the transmission rods
(21) has two rollers {320) for each rolling wall of the

10 rod-carrying saddle (18}, the said rollers (320) are
supported at the extremities respectively by a
carriage spring (220) and the two carriage springs
(220} being fixed to each other, on the two
longitudinal sides of the central connecting rod (120}

15 in correspondence with the extrados sides of said
springs {(220) and the length of the carriage springs
(220) being such, that in condition of engagement of
the central rod (120) with the rod-carrying saddle (18)
and the drive slide (12), the rollers being foreseen at

20 the outermost extremity of the corresponding inclined
plane (518).

18. Switch box according to one or more of the
preceding claims, <characterized by the fact that
movable locking means (3, 8, 9, 10, 11, 12, 212, 14,

25 15, 16) are provided for the drive slide (12) in the

. two end of stroke positions of closure of the one or
the other blade (Al, Al’, AZ, A2’).

19. Switch Dbox according to the c¢laim 18,
characterized by the fact that said movable locking

- 30 means of the drive slide consist of oscillating means
(16) for the disengagement of a 1locking tooth (14)
elastically pressed in a stable manner (15) in

direction of engagement in one or more notches (212)

% —_—
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position of disengagenment fromthe edge of the |ateral

gui de wal | 3,

whi |l e on the opposite side, 'the guide rod has executed a relative
notion such, that the o§mamka&b§ﬁmnh®heﬂ 24 associated with one

or nore 5 bl ch have t
assunes a sllgﬂsﬁy’fncllned po

the internal surface t he s ﬂtﬂl

ubstantial |y SFTEE063%ai nst

the guide 23 associated with
it. Upon reachi ng thls posi tion, the pins 324 of al

u to position of cl osure

OSCI||atin 10

| evers 24 connectddgteabuhed calragpondilnpoBtaganal side paf = the @Xlveeached
substantially anjiyat gjgpdiate position between the extrenity of the

I nclined branch and the extremty of the sane in the angle area_of the
corresponding slots 328. Tiwisski bp#t RAGOF@IRT stR4thg echTiR o1 Bi AEA 1PN this

position by effe%%aggckg 1rader

g \%}4 ol dféc@?’ agat nstenehi cheddiey gbicde in
their further travel during |ch , the arns 24 and

with themthe

bl ades are drﬁve@l@@geagengw#h¢1d#ﬂ¥QISén§ﬁ1é%?bnf?kaihe lIrrkinge mgpade
reaches the p05|t1g2 Ehgskgéiﬁﬂg% Y %thgg @P%?é'd?aﬂﬂéedEQQEh %%é of
l"at i 4 eyon

t he coupling oscil passes

the rear edge o

facing side

10

dlrectly controlled by the means (3, 8, 9 couplxng the
drive slide {12) to a linear drive actuator (3, 8},
during a stretch of the stroke in where the means (8,
9) coupling to the linear actuatoxrs (3, 8) carry out a
relative idle run with regards to the drive slide (12),

before reaching the mechanical engagement of driving or

pushing with the said drive slide {12),

said means of

coupling the linear actuators to the drive slide (12)

15 Dbeing provided with control means (11,

111} of the

oscillating lever (16), whilé the means to engage the

locking tooth (14) in the corresponding notch (212) of

the same drive slide (12) are constituted by the

coupling means (8, 9, 1, 111), which during the

20 terminal stretch of the actuating stroke

with the same drive slide (12).

move together

30

21.) Switch box according to one or more of the
preceding claims 18 to 20, characterized by the fact
that the rocker is constituted by at least one lever
(16) oscillating around an axis (316) transversal to
the. run of the drive slide (12) and which extends
itself parallel to said run, the said axis (316) of
oscillation is stationary with regards to the drive
slide (12}, forming at one extremity of the oscillating
lever a means of pressure on the locking tooth (14) of
the drive slide (12) for displacing the same
alternatively into a position of engagement and a

position of disengagement with one of the notches (212)

THIS SHEET HAS BEEN
REPLACED
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wal | of the guide 23, with reference to -the direction of translation of
the transm ssion rods 21, Wnereb “the further translation of " the
transm ssion rods 21 25 deter hqeﬁéas %feiht oscillation, especially
of the oscillating | ever 24 as t he bl ade t hat has been
brought into pe®RIS®R of closure, , 05|t|on of eegmgesmssss behi nd
the facing front edge of t he ateral gw de wal |'s. The oscillating |ever
of the 30 bl ade that passed into the position of noving away from t he

associ ated rail iis swesequpstityiny owughs blﬂt oha driwerdliale [{a8)tiohideth

regards to the I%th%r alot glrdepsa:cgt3 of the oscillating lever, or]ig the

opposite side of the axis of the fulcrum (3186), is
shaped in form of a control cam (216} which engages
5 with at least one roller (111) movable together with
said means (8, 9) coupling the drive slide (12) to the
linear actuator.
22. Switch box according to one or more of - the
preceding claims 18 to 21, characterized by the fact
10 that the means coupling the drive slide (12) to the
linear actuator are constituted by a slider (8, 10, 11)
which can slide between two opposed end of stroke stops
(103) distanced from each other in a measure
corresponding to the idle run necessary to drive the
1S oscillating lever (16) into the position of engagement
and disengagement of the locking tooth (14) with one of
the notches (212} in the driwve slide (12) corresponding
to the position of end of stroke of the same, the said
slider (8, 10, 11) is dynamically connected to the
20 linear actuator (3, 8) and has at least one roller
{111l) engaged with the track of the cam (116) profiled
on the corresponding branch of the oscillating lever
(16).
23, Switch box according to one or more of the
25 preceding claims, characterized by the fact that the
rocker is constituted by two levers (16) integral and
coincident with each other, each of which extends
itself along the lateral longitudinal sides of the
drive slide (12), said oscillating levers (16) being
30 fulcrated on the same axis (316) revolving in lateral
supports (616) and make the rocker a bridge type
structure through which and under which passes at least

one section of the drive slide (12) of a length

3%
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this way, the bl
Upon reaching th
start, the ro.
reach a new rece
profiling of the
a lateral suppor
the locking 10 t
correspondi ng no
closure it just
shown in the
A2' are provided
positions of clo

e position of clos B
0Sh 302 1 of the sli dé?ﬂ[,&lﬂ%
sSe part of th

. T ——PCT+EP98/ 06598
ade in position ofthskRSUf.Epl, | ocked in position

ﬁR#ﬁgd to the one at the
d with the nu ew 8
16 obtain ﬂ%ﬁ%%gato t he

oscillating levers 16 which are supported stati-onary on
t 616 througg whi ch passes the drive slide 12, sq_that
e

SOHBFLERtARIERCAFFRPRGIRE 2 ot ARSI PRt StEREe ©F

11l ZhheOf whhieeSane, shogki ngs,) t10,0 11he assdugsitiedonieh
reached. Wth reference tq the en
Ribgurlédiear, aghiakoY wh paf b Pat BITRIGSTA (114 95 538

1dved N eyl adeenofrédiert WRd 1sPRbiEbIRIBeBaEMohend
sure constrai ned to each other for each pair , one

ilis typehsmﬁtch

single drive i idef 1troke yadif (@) etichnios SKENSYRETR roy- ' fifRfesaddl e
poks Ofnd NN UEBiqBoRIAES 4didnbashal RlsthAlEa2@obleadss are

20 for all fo
provi ded, the en

10

15

20

i 30

tyle swtch differs
other in a measure corresponding to the stroke of the

control rollers {111) for the disengagement of the
drive slide {12) from the locking tooth (14).

24. Switch box according to one or more of the
preceding claims, characterized by the fact that the
control tracks in shape of a cam {116) on the levers of
the rocker (16} are provided on the lower end side of
the same, while the rollers ({111) connected to the
slider (8, 10, 11) are revolving around horizontal and
coaxial axis and supported on the vertical sides
parallel to the actuating stroke of the same slider
{8, 10, 11).

25. Switch box according to one or more of the
preceding claims, characterized by the fact that the
linear actuator is formed by a threaded zrod (3)
actuated revolving by a nut screw (8), the slider
being constituted by the very nut screw (8) and a drive
slide {11) of the same.

26. Switch box according to one or more of the
preceding claims, characterized by the fact that the
oscillating lever (16) is constantly spring loaded
against the rollers {111} of the slider (8, 10, 11) by
the elastic means (15) which press the locking tooth
(14 against the drive slide (12), being of such
dimensions as to project laterally outwards at least on

one side , preferably on two sides from the walls of

39
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fromthe normal one in that forthe-bl-ades—-A2—and Al in the central \\\\\\\\
area of the switch it is not pOSSIb|e to rovide specific neans for

ﬁi %%di ti ons, havi ng t he bl ade

| ocking in position. Ther ef

Al of 25 a pair to assune the pos e together W th t he

bl ade A2 of tWweosieey pair, the s const r acrvepbsobsyget her
by a rod 26, while the |ocking neans that is the coupling oscillating
|$V$L Zﬁi hs N pr$vided only outside the track and in correspondence 30

o] e ade t i1Gal n n S S orggeen for
t he bl ades Al an eAgrfgggd%qggsgﬁg . gt%kg?gg$9tﬁgép€%?ﬁ§%nf%§) | osure to
the respective saidiprojecting section or sectlons of thg tooth (1 99/ 20513

PCT/ EP98/ 06598

27. Switch box according to one or more of the
preceding claims, characterized by the fact that it

5 comprises a position sensor (30, 31, 32, 35, 41, 42z,
43) for each blade (Al, Al', A2, RA2'"), sensors (39, 40}
for the two positions of end of stroke of the
transmission rods {21) and position sensors (37, 38)
of the drive slide (12), said sensor being formed by

10 limit switches (30, 38, 40}.

28. Switch box according to one or more of the
preceding claims, characterized by the fact that the
position sensors for the blades (Al, Al', A2, A2’} are
foreseen on the side of the rails (Bi, B1l’, B2, B2')

15 opposite to the associated blades (A1, Al’, A2, A2"),

. and are controlled by a small rod (32, 41) which passes
through the rail (Bl, Bl’, B2, B2') and which acts
directly or by means of mechanisms of transmission (43)
on the pushbutton of the switch (30).

20 28. Switch box according to the claims 27 or 28,
characterized by the fact that the limit switches
associated with the transmission rods (21} and the
drive slide (12) are formed by sliders (37, 39) which
are linked to the same through slots (36) in the

25 corresponding walls of the box (1) and which act on the
corresponding switches (38, 40), directly or by means
of mechanisms of transmission (137, 138, 140, 240,
340, 440).

30. Switch box according to claim 29,

30 characterized by the fact that the slidexrs (37) bhave

surfaces to activate the pushbuttons {13B) of the

switches (38) which are in shape of inclined lead-in

surfaces (137).
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From t he above description it becames evident . _that the construction

of the switch box for a traditional swtch wth only two bl ades is
perfectly identical to the engl iBissh u&wgwmmeﬁmﬁmd inferable from5 the
sanme by si npl im.nating the rods |nternal bl ades A2, Al'.
Wth particul )a(t"r'(?bg‘ig%l?ence to the Fig the paFtTERfEAFsoS
construction of the rod-carrying sad s the switch a klcker

t ype. This neans, that 10 the smntch can _be activated b t£
suddenl y arriving frdm arPdfs8si PeXdi PEEPFEPY 0 the TS ovFiRi™ 'F| g. 1

and from the i NCOLEEEloAdAGkd Wyl ltraCtedtict Neidie the WiERle:an 4 Hokmsked

bl ade. In these conditions, the wheel of the train exerts a 15 force
of displ acenent |hYd$r%%§mEE§?$ & @l 53ake(3Y) t#hch agtage metleBRketh @ its

associated rail aggdfot hne ndAYEALabHONSY) { chaBhouk o node viel deddi

woul d ent ai | the sane or in any case a derail nent.
Thanks to the i:oupl‘l(h)g @adrl‘@g}'éﬂ sphe ngshed amposetenesided-ehr tyendheafdidl e

18, when on the uplookedy A an S Grodindi sPlGceEM L RS8R 1 S

exercised in

axial tooth (240}, with lateral inclined lead-in
surfaces , with which the said rollers act on the
pushbuttons of the switches (40) one roller being

10 foreseen for each limit switch (40).

32. Switch box according to one or more of the
preceding claims, characterized by the fact that the
position sensors at least of the transmission rods (21)
and of the drive slide (12) are foreseen in one or more

15 little boxes (35} arranged in the central area of the
box between the two rails (Bl, Bl’, B2, B2’).

33. Switch box according to one ore more of the
preceding claims, characterized by the fact that it has
movable means (50) for rigidly connecting the

20 transmission rods (21), or the central coupling rod
(120) of the same to the drive slide (12}, meaking the
switéh a non-kicker type.

34, Switch box according to the claim 33,
characterized by the fact that said means are formed by

25 a pin (5) that can be inserted and removed manually.

. 35. Switch box according to the claim 33,
characterized by the fact that said means (50) for
rigidly coupling the transmission rods (21) to the
drive slide (12) are formed by at least one pin which

— 30 can be moved by means of actuators (51) alternatively
into a position of active connection and into an
inactive position, in particular of electromagnetical

actuators.
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direction of closure to the corresponding rail, and when this force

Is greater than the spring | oaded n%heetﬂégiaegnlkepmaari age springs 220, the
rollers of the rear 25 branches of Hd carriage springs 220
slide agai nst the inclined pl an{eigmmm‘mgﬂam ng them and

conpressi ng t MO PReF1Associ at ed bran rriage RIVEPOgIass55320 one

agai nst the other, so that the central rod 120 and the associ at ed
transm ssion rods 21 are 30 free fromthe drive slide 12 and can transl ate

in the direction of sghesh,9eer B¥Rr ccgsdabyg t be bhader Hre ofreghani sm
of the coupling oscillating | ever  which |s erfectl i.ndependent . from
t he one of IOt hegdmr@éegﬁpﬂe%laims 33 WS o¥y 208k scterized by the fact

PCT/ EP98/ 06598 that the means suitable to lock the transmission rods
(21), or the central rod {(12) on the drive slide (12)

5 are of the type suitable for allowing a relative motion
of a limited and preset amplitude (52) of the said two
parts between each other.

37. Switch box according to one or more of the
claims 33 and 36, characterized by the fact that the

10 pin (50) engages, in the two positions of closure of
the blades respectively in a slot (52) elongated in
direction of travel of the transmission rods (21) and
applied in a central rod (120) connecting the same, the
said slots (52) having a preset length.

15 38. Switch box according to one or more of the
preceding claims 33 to 37, characterized by the fact
that electromangetical {51} or mechanical (53,54) means
are associated with the pin (50) for lifting or
lowering the same in active or inactive position for

20 locking the transmission rods (21) to the drive slide
{12}, respectively upon activation of said drive slide
(12) and upon reaching the end of stroke position of
the same.

38. BSwitch box according to the c¢claim 38,

25 characterized by the fact that the said means for
lifting and lowering are of the mechanical type and are
formed by cam tracks (54, 154) carried by the drive
slide and integrally movable with the same and which
engage with the control rollers (53) on the free

30 extremity of the pin (50).

40. Switch box according to one or more of the
preceding claims, characterized by the fact that it is

foreseen in conjunction with a switch of only two

42
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works in an anal ogous manner to-the-ohe—deer+bed— previously.
According to an advant ageous feature, the I ncl i ned pl anes have a

| ength such, that- the sliding of 5hisfkeet. eplactdy one ext reni ty to the
ot her of the a,gr;gﬁo corresponds su u the length of the section
of the angl ed SIBt5 321 of the tran t hat | SAIEEPHISHear and

parallel to the longitudinal axis of the transm ssion rods so t.hat as
evidenced in Fig. 10 13, as long as the rollers remin on the clined

3
pl anes 518 and dobleieseaRthhe nEle nddcatRiaMmie BEINT BFOVELEE: 12%AI | s
of the rod-carrying,saddl fodiind H@e_ans'o@.%g' |iaf 14k | SySIS ot of tédherd ocked

bl ades do not pass Into a podsition of disengagenent. This allows the 15
mechani sm of transitksthen assoghabed &ilght mechani cal stresses exercised

on the blades, without gausing ci hsox 2@RARHGRMEY Ofethe m¥ibcheposidion.
The rod-carrying saddl eﬁiB $ntecgral f/vi?h t he drive slide 12 allows to

avoi d stresse$ opred¢rdidrd vel@imsolortd ni@asehrsedkenicad ob¥t &beestadime
petueen the bl gde. and 10e6RLLeaPORdl BGnf@ldesdyl Wi NP Sk ORI Guith
phase. As a matter o act i or exanple a stone or
four or more blades (Al, Al’, A2, A2’} the so-called
english type switch, in which the blades {(Al, Al’, AZ,
A2’} connect in pairs with the rails (B1, Bl’, B2, B2')
10 of a track and are activated together, a single drive
slide (12) and a single rod-carrying saddle (18) being
provided for all the four blades (Al, Al’, A2, A2'),
while, only the outermost blades (Al, AZ’) are
provided with movable locking means in the position of
15 closure to the associated rail Bl, B2’} and while the
inner Dblades (Al, A2’} are locked in the position of
closure thanks to a rigid link ({55}, for example a
connecting rod with the outer blade {ARl, A2’} which
takes up the position of c¢losure together with the
206 inner one {A2, Al’).

42, Switch box according to the claim 41,
characterized by the fact that the position sensors
{30} of the innermost blades (Al’, A2) are housed in
the small central box (35) for the position sensors

25 {38, 40) of the transmission rods (21) and the drive
. slide (12}, or in a small dedicated central box.

43. Switch box for railway, tramway, or similar,

points, in whole or in part, as described, illustrated

for the purposes explained above.
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ot her prevents the rail to assunme the final | ocking position , the dri;;\\\\
slide can in any case be brought 25 into the position of end of

st roke, W th a di sengagenent of the central rod 120 of the rod-
carryi ng saddlwo¥820ar3al ogous to the one described in t he pehas®/0edos
ki cki ng. Wth reference tolthé Flig.s 1, 3 and 17 and 19, 30 the
switch box has sensors for the position of the bl ades, of the central
rod 120 and the drive slide 12. For the external blades of the
english type switch illustrated, as well as for the blades of a
WD 99/ 20513 PCT/ EP98/ 06598 nor mal
switch the position sensors consist ofplimt 3
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swi tches 30 housed in small boxes 31 which adhere to outside the of the
rail. The swtches 30 are activated by a small rod 32 that passes
transversly through the 5 rails , protruding on the inside of the sane
agai nst wWheraeslis the side of the blgde facing it. PCT/EPIS/PG§9% he
english type switch and the normal Swi'tch the end of stroke sensors of
the central rod 120 and of the drive slide 12 are housed in a snmall box
35 on top 10 of the switch box in the central section of the track or
tracks Bl. Bl', B2, B2'. The Fi.g.s 17 and 19 show hybrid fornms of
execution of a small box 35 int I n conmbination with each ot her al
the functionalities are provi deg ther 15 for the english type switch or
for the normal swtch. I'n Lgb{% Yy, as evidenced in Fig. 1, as the
english type switch can K@ gquitpped with two small boxes 35, the
means illustrated with referencd tgfthe Fi,g.s 17 and 19 can be
di stributed on said two small boxgs} 20 Through a slot 36 iR the bottom
of the small box 35, at the/f nsi trudes *a-“slider 37
that is carried by the rq /a sad ] ut ar 18&£and
integral with the drive slinde™2}] The s | eng
correspondi ng substantiaIISETﬁ&\L . vey of
P~
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direction of

I n
transl ation of the sane. The slider 37 co-operates with

swi tches 38 and 38'

36 at a dista

oriented

and is

drive slide

t he

25

‘two Fimt
end sections of the slot
position correspondi ng to thecateredesaf t he

which are |l ocated at the

in a
and to the end of3 st/rolé positions of the same. The

A8

37 acts thanks to inclined | ead-in surfaces 137

Yo

drive slide 30 1

sl i der

on the trip

WD 99/ 20513

buttons 138 of the sw tches.

rod 120 are
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and of a length corresponding to the stroke of the same 5 is provi ded

in the bottom of the small box 35 coi ncident with the central
rods 120. Through the sl ot. 36 protrudes in the interior Of”&Q§8§$§L| box
a smal | seYiHRO¥? the rack 39 whi ch gigages with t oot he'tfF rs
140 associated with each of the two limt 10 sw tches 40 arranged at
appropriate distances and in appropraite positions anal ogous to- what
descri bed for the drive slide 12 in the section e extremties
of the slot 36. The toqgthed roller ave f th 240 on the side
facing the switches 40 ' h extending jitself oRer a certain
angul ar anplitude and cibnnect ' rnied{Li de O with the
r emai ni ng section of the frontoeadg A l @ {146} The axi al
tooth 240 trips the pushbifton ofd shitchl Qk;uEE ©fding to the
position of the roller{de rnineéﬁ t held t he ph¢hbutton 440 w |
be depressed or not. . Thg passag t he ﬂ overdtheltoothed rollers
determ nes therefore the s$jgnal of STt Ton oL e tq@al rod 120.
The central small box felafing to r|mal sm%i w hag e sane identical
sensors for the drive §lidg 12 flor the r 20.
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Furt her nore,
position sensors are provided for

in the centra

smal |

box 35 of the
the intern

english type switch

al

blades A2, Al' .- In this

case, with 30 particular reference to the Fig.s 9, 17 and 19, a small °

activating rodWOPRes1¥ or eseen analogou? to
Al , A2' and which passes from side to 3

t he
de

rail

B1'.

B2.

The

PCT/ EP98/ 06598

one for t reTopdsdeshy rai |
through the associated
24 WO 99/ 20513

acts thanks to a pressure plate 141 on a further snal

protruding extremty at the side of the opposite rai

rod 42 which is

supported sliding in the wall of the smal | box 35 and whi ch protrudes
on the inside of32¢1e 218 ,3]8 2!20 32& ]9\
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5 sane, where it acts against an internediate point of a transver sal
oscillating I'ever 43, the free extremty of which acts in a manner

of conpression on the pushbutton tripping the limt | .
The smal | box W&*2#3seen in the englissh fiype 10 switch canr%gﬁﬂgﬁge t he

position sensor of the second internal blade Al', which is realized
anal ogous to what described in the precedi ng paragraph, or rather it
al so can house position sensors for the drive slide 12 and t he

central slide 120 realize anagg us to th ne 15 previously descri bed,

where in this case the sl bd8r anb4t il 38 {g. agP@i ated
: ; . |

w th other rod
120. '
further featt \ble to vi de
constrain fi 1.0 abl A’?rg) rod- gar 18 and
therefore th - st 2 odplRo,| t hus yrig and
di senabling t nicFFerr—otkitki s s . ¥n 25 this
can be  obt R thanks to ? /Q% al grert i ca I8 50
whi ch engag In coi nci d¢ é Qé [ nﬂg In the rod
120.
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The pin 50 can be inserted manually thus inpeding the heel i ng of the
switch if not thanks to a manual 30 intervention of nodificdtion or can be
controlled in the two positions in an automatic manner, for exanple

t hanks to an elosebesazagnet 51 whaose aﬁﬁi vation or CRCIERRSY/BRS980 N
bring the pin 50 in position of engagéne WO 99/ 20513
PCT/ EP98/ 06598 or di sengagenent of the central rod 120. The whol e can
al so be made in a different manner and with ot her actuating neans.
Al so this feature can ded 5 indiscrimnately and
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nodi fi cati ons whet her

exanpl e or

central
certain

i'n the nornal
an advant ageous feature,
rod B2»9208idse

relative noti on between the central

switch with
the pin 50 10
| ength ¢ s /sugh to allow within preset

rod-carrying saddle 18. This in particular

saddl e
position

where the

when

not or

position against the rail\

t hat
which in the case indicat

t he

within the r

18. €
with regardgnt
but can nev

M

S

The

Iade from | ockin

sl

rel ative trdV_1 betmeen t he cent
above takes pl ace

in the english type switch
two bl ades.
engages

ot

Wi th 5|°tfb¥ﬁ%@bﬂa@§e

illustrated as an

al so

in the end
52 have
rod and th
alnst

in

su

Accor

rod 120 and the
to all ow

t he
;
str
a
ddl

ding to

Imts a

the rod-carrying
18 and the drive slide 12 to 15 always reach the end of stroke

deact i vat ed
obstacl es are found between the bl ade and the cl osure
the sanme which prevent th

case
ail of
oke

| engt h,
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in the case of the Fig. 14 when the switch is of the 30 kicker type.

The pin 50 can sinply be engaged or alternatively engaged and

di sengagned on comand thanks to the el ectromagnet 51.

To al l ow for weeeassisvati on of the switch, dlso I n t he reREPItAWES8DI N | S
not automatically controllable 9n/thdlactive and inactive posi tion
meccani cal neans are provided which bring the pin 50 automatically in
5 the inactive position upon activation of the switch. In t he present

exanple for this purpose |ifting mean re rovided associated with the
rod-carrying ‘'saddl e 1§ o
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sai d neans consist of inclined planes 154 of a cam track 54 that
co-operate with a‘roller 53 supported in 10 a revol vi ng manner around an

axis transversal to the direction of sliding of the central rod
120 and weQ w1251y of fset 'in gy alighed position with BGT/gPo8/06598
i nclined planes 154 at the free extremty ™ of the pin 50. 15
Activating the rod-carrying saddl e 18, before the pin 50 reaches the
correspondi ng extremty of the associated slot 52 in the central rod
120, the roller 53 on the pin 50 engages the inclinded plane of the cam
‘54 carried by the rod-carrying saddle 18 and therefore 20 raises I n
position of disengagenent from the correspondi ng slot 51 of the
central rod 120, |eaving the latter free to nove togeth with the
rod-carrying saddl e 18. Upon reaching the end of stroke sition of
swi tching, an opposed inclined plane or an interruption 25 gf<the camtrack
returns the pin 50 into the angaged position of the other~slot 51 in the
central rod 120 re-establishing the kicker condition. L
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1. Switch box for railway, trammay, or simlar, poi nts conprising a
drive unit (M 3,4, 5, 5, 5", 5"', 6) Q hetransftion of the
bl ades (Al, Al', 5 A2, A2")<. 0@@ a.ndéat | east o pbup (12, 18,
120, 21, 24) o?g' ear tra Eb% &; i i on- “'~"-’»«7 1\ 5

novabl e means 124) to Iock leemaﬁmlBWades in their respective

ms ' L' on n@IfERN!A@ﬁiNA% APPLITATION I Pmrslmr UNDER THE PATENTOCGGRERATION TRBATY((RCT))
I C Tt e i n n of a s
and th {ﬁ“ 1’“’"’?? é{ﬁ‘k&mﬁ%el ?/r ack in éﬁq"%?“gmﬂ&)“%?ﬁm%@"e‘wf he fu‘rﬂ?l SO a

sl eepgr, BHESAG PG zed by the fact (a)lmasmt.&mmcmdﬂwabl e meamIsp R8p4stM,
124) to+—locki-ng the—blades—(AH; A2t therr—respectTve 1§
posi ti &ﬁhgjmaggng h@,,ho,,tmb&sal d a@m;m/oés?ﬁ mr;e., AU, nemomcutcmdﬁmmvh

t heir |[respective bl ade ( ar rla Rg %(%)E‘]’f@“t he
area | &P Intematioghl Fjgg Date: (AI19 °°59\‘2‘ 3(}99%9«9 fandg o’ tC 1?y

into active |ocking position upon the correspondlng blade 20 AZ')
r eachil o philagy masi ti on of closure, whil are automati cal | y

di seniﬁageds‘fWrrent”tOﬁ@”éW £ER9Box 1T %“&'%;%Q;Aay@;,ggﬂt@wx ransfer the bl gde
into the position of closure w th khepgppRsipl@oly et (hor,amddi)g.the claims|

{711y Applicant (for all designated States except US): ALSTOM and to be republished in the event of the receipt of amendments.
TRANSPORT SP.A. [[TATL Via Corticella, 87/89,
1-40128 Bologna (IT). (88) Date of publication of the international search report:

10 September 1999 (10.09.99)

{72) Tnventor; and

(75) Inventor/Applicant (for US onlyj: BONFIGLI, Giuseppe
[TTAT); Via Andrea Costa, 73, 1-40134 Bologna (IT).

(74) Agent: KARAGHIOSOFF, Giorgio, Alessandro; Via Pecorile,
27/B, }-17015 Celle Ligure (IT).

(54) Title: SWITCH BOX FOR RAILWAY, TRAMWAY POINTS, OR SIMILAR

(57) Abstract

A switch box for railway, tramway, or similar oompnsmg a drive unit (M, 3, 4,5, 5", 5", 5%, 6) for the shifting motion of the blades
(Al, A1, A2, A2") and at Jeast one group of linear transmission (12, 20, 21, 24) of the drive motion to the blades, movable means (24,
124) to lock the blades in their respecnvc closed posmons Said groups are housed in a box (1) which has substantially the dimensions and
the shape of a sleeper and which is fitted in the track in place of and with the function of a sleeper. The switch box has movable means
{23, 24, 124) to Tock the blades (A1, Al’, A2, A2") in their compondmg closed positions. Said means (23, 24, 124) are associated with
their respective blade (A1, A2) and amnged inside the box (1) in the area of the same and are brought automatically into active locking
position when the corresponding blade (A1, A2") reaches the closed position, while they are antomatically disengaged on activation of the
switch box to switch the blade into the position of closure of the blade (A2’, A1) opposite.
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the box in shape of a sleeper, while neither means of

lockswitching, nor means of kicking ars provided.

The invention has the purpose to realize a switch
box for railway, tramway points, or similar, of the

5 type described at the beginning, in such a way, whereby
means are prov:. ;d in the same suitable to guarantee

W‘Ew’“ti’: nctions of locking, lockswitching an klcklng
of the usual switch boxes all the elements being
mobile, with the exception of the blades integrated

10 inside the box shaped like a sleeper, and the same
being realized with an extremely simple construction,
of reduced dimensions and such to ensure the housing in
the defined available volume, as well as of safe and
sure operation.

15 " in particular, the invention aims at the
realization of a switch box in which movable means of
locking the blades in the corresponding 'position of
closure are provided both by the linear transmission
unit of the operating motion , as well as directly by

20 the actual blades, all to reach the maximum operational
surety and safety of the switch box.

The invention has also. the further purpose to
realize a switch box of the type decsribed at the
beginni;.rxg that can be used with few modifications also

25 with the so-called english type points. |

'I"he invention attains the above mentioned aims
with a switch box of the type described at the
beginning, in which are provided movable means Ffor
lockn.ng the blades’ in the c¢orresponding closed

30 pos:Lt:.on whlch are associated with the respective blade
and arranged within the box in the area of the same
blade and which are brought automatically intec the
active locking position when the corresponding blade

AMENDED ShEer

(7]
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2! Swi t ch"box according to claiml, cnaracrerrzed by e -
It has Iinear-—ﬁﬁaﬂs——&iﬁ——rﬁ"'“ transm ssion, consisting of a saddle, a
slide, or r di spl aceq trgpsyersally to the 5

track, im partlcu i Shee 1Mo b ygto the S%yfg, in sy, twb didect e6he o "

bet ween two extre ['Hﬂ _ HE e posfti@gns of* a growp (M & 4, *5¢e Bees
5', 5" 6) for the rotaty Ot | DYP*i 70 | | near mtmn..’and.'

to which are coupled a transm ssion rod (21) for each 10 or nore bl ades
(A, A", A2, A2'), while at least the
To allow for the activation of the switch, also
in the case the pin is not automatically controllable
in the active and inactive position, meccanical means
are provided which bring the pin 50 automatically in

5 the inactive position upon activation of the switch. In
the present example for this purpose lifting means are
provided associated with the rod-carrying saddle 18 and
said means consist of inclined planes 154 of a canm
track 54 that co-operate with a2 roller 53 supported in

10 a revolving manner around an axis transversal to the
direction of sliding of the central rod 120 and
laterally offset in an aligned position with said
inclined planes 154 at the free extremity of the pin
50.

15 Activating the rod-carrying saddle 18, bafore the
pin 50 xreaches the corresponding extremity of the
associated slot 52 in the central rod 120, the roller
53 on the pin 50 engages the inclinded plane of the cam
54 carried by the rod-carrying saddle 18 and therefore

20 raises in position of disengagement £rom the
corresponding slot 51 of the central rod 120, leaving
the latter free to move together with the rod-carrying
saddle 18. Upon reaching the end of stroke position of
switching, an opposed inclined plane or an interruption

25 of the cam track returns the pin 50 into the angaged
position of the other slot 51 in the central rod 120

re-establishing the kicksr condition.

30
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1. Switch box for railway, tramway, or similar,
points comprising a drive unit (M, 3, 4, 5, 5", 5.
577, 6) of the transfer motion of the blades (Al, Al’,
A2, 22‘) of the switch, and at least one group (12, 18,
120, 21, 24) of linear transmission of the drive motion
to the blades , movable means (24, 124) to lock the
blades in their respective position of closure, the
said groups being housed in a box (1 ) which has
substantially the dimensions and the shape of a sleeper
and that is fitted in the track in place of and with
the function of a sleeper, characterized by the fact
that it has movable means ({23, 24, 124} for locking
the blades (A1, 2al‘, A2, A2’} in their respective
position of closure, the said means (23, 24, 124} are
associated with their respective blade (Al, A2’) and
arranged inside the box {1} in the area of the blade
{31, A2’) itself and are brought automatically into
active locking position upon the corresponding blade
{Al, A2’) reaching the position of closure, while they
are zutomatically disengaged the moment the switch box
is activated to transfer the blade into the position

of closure with the opposite blade (R2’, Al).

tch box—aceozding—te -t —eharactesn:
by the fact that it has 1linear means of
transmission, consisting of a saddle, a2 slide, or
similar which are displaced trpasversally to the
track, in particular orthogopa¥ly to the same, in the
two directions betweap~two extreme end of stroke
positions” of a growp (M, 3, 4, 5, 5* 5'', 577 6) for
transforming e rotary motion inte linear motion and

to whief are coupled a transmission rod (21) for each

C aalilhccfab ol R a BB X Bk 1t B2 B2t hile-—at eSS "t -
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blades (Al, A2') are connected to a lever (24) coupling with the

respective transm ssion rod (21) thagks fo tQe ¢orJyesponding novahle

means (21, 121,'mﬁlslniptlﬂasneenkephced A st er s eee
CIATMS-

1. Switch box for railway, tramway, or similgf,
points comprising a drive unit (M, 3, &, 5, 5",
5¢¢r, &) of the transfer motion of the blades (X1, Al’,
5 a2, A2') of the switch, and at least one grodp (12, 18,
120, 21, 24) of linear transmission of thg’drive motion
to the blades , movable means (24, 124} to lock the
blades in their respective positipgfi of closure, the
said groups being housed in a/box (1 ) which has
10 substantially the dimensions a¥d the shape of a sleeper
and that is fitted in the Arack in place of and with
the function of a sleepér, characterized by the fact
that it has movable Afieans {23, 24, 124) for locking
the blades (Al, , A2, BA2’) in their respective

15 position of closfre, the said means (23, 24, 124) are
associated wifh their respective blade (Al, A2") and
arranged ipfide the box (1) in the area of the blade
(a1, A2’/ itself and are brought automatically into
active” locking position upon the corresponding blade
20 {AY, B2’} reaching the position of closure, while they
dre automatically disengaged the moment the switch box

is activated to transfer the blade into the position

Z. Switch box according to claim 1, characterized

25 by the fact that it has linear means 12) of
transmission, consisting of a saddle, a slide, or
similar which are displaced transversally to the
track, in particular orthogonally to the same, in the

two directions between two extreme end of stroke

30 positions of a group (M, 3, 4, 5, 5* 5'7, 5’' §) for
transforming the rotary motion intoc linear motion and

to which are coupled a transmission rod (21} for each

or more blades (A1, Al’, A2, A2’), while at least the

[ARERER R T
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\7 et~ 5 pua;t;un of
closure 3. Switch box accordi ng to clai m 2 characterized
by the fact that the transni ssion rods 21). of the dri ve noti on,

of the , bl adesTki#SheetfMhi BeeReplabd' ) arese r-rl ed by at” | easé one 10 ok we’e
slide (12), and no ans (82 9,211, o ""Ibe 165 215, 2133 “eed
bei ng provi ded at ﬂ Ell!ll m g’ge end o'f sbr%eoposmhms-of t heelr bwe
slide (12) in ' of stroke stops (60, 412, 512).

4. Switch box accordingto c1ai m 3 15 charact eri zed by the fact
that the transm ssmn rods (21) can be freed fromthe nmechani cal

constr aint Of"‘éd% © YiIdd 181 i disdealiedd g 2 1gReRCHaN of an

.external force of
5. Switch box, acnmmpdu.ng twithc the |reﬁpec’3we téha-ﬁmséﬁpzeﬁo‘i by( 1t)he f act

t hat dedi cat:scg1 g&g rokeg g’ﬁ&%% :(,39 ﬁ&vabi% n?e'ins36(2137 121, 38,

39, 40) are prov of t Al', A2' ), for
the transmi ssi on 323ds ZQZOJ-ZQ&)Z%d 324) 1°Ck1119 the blade (AL, 32') in

5 the position of closure. clai'm 2
3. Switch box according to sme—er—mere—ef—the

preceding—eteims, characterized by the fact that the
transmission rods {21y of the drive motion of the

blades (a1, Al’, A2, A2') are carried by at least one
10 drive slide (12}, and movable locking means {8, 9, 11,
at +he Fwe exfeme
15, 16, 216, 212) being provided #e—the fend of stroke
positions of the drive slide (12) in =ddition to #=¥
end of stroke stops (60, 412, 512). .
et 3
4. Switch box according to e =3 &
15 pzesedirng—etaims, characterized by the fact that the
transmission rods {21) can be freed from the mechanical
constraint of connection with the drive slide (12) by
the action of an external force of displacement on the
blades (al, Al’ A2, A2"). )
cfair 3
20 5. Switch box, according to = £
aeki Zadims, characterized by the fact that
dedicated end of stroke semsors (3, 31, 32, 35, 36, 37,
38, 39, 40) are provided for each of the blades ({Al,
Al’, A2, A2’), for the transmission rods (20, 21} and
25 for the drive slide (12). .
farm 2
§. Switch box according to ¢é= = e £
= i Ieima, characterized by the fact that
levers (24) are foreseen at least for coupling the
outermost blades (Al, a2’ to the corresponding
30 transmission rod (21}, the said levers constituting
the said movable locking means of the 'blades (A1, A2') .

clnims
7. Switch box according to ene—es—meze—esf-—I-he

preseding—claims, characterizsd by the fact that said

| ) ) AL
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l.a.l
m 2 char ae{—er—kzed_m the fact that | evers (24) are foreseen
at |east for coup the outernost blades (Al, A2') to the

correspondi ng 30

t he sai d novabl e I

box according to

29

W

10

15

20

30

mmeplaeead (21) pe dehe 3% B** eveys ppnst ireli,mey,

the bl ade% (AL, A2°*9°. s

[ PQD’

char acferl.zed by the fac; d hat, sal d.*

couplings levers . (24) are oscillating and have a

lateral tooth {124) at the extremity opposite to thesz

fulcrum, each lever ({24) being connected to the
corresponding blade (Al, A2'} by means of a joint (424,
525, 25) which allows the rotation of the levers (24)
around a perpendicular axis, preferably by means of a
ball joint or similar, while each coupling lever (24)
enagages with stationary stops (23) in the earea of the
blades {Al, A2') means (224, 324, 221, 321) being
provided between each coupling 1lever and the
transmission rod (21) to control the angular position
of the same lever (24) such, that, during the
activation of the switch , the coupling levers {24}, or
at least the coupling lever (24) engaged with the blade
(A1) in position of closure in the condition of start-
up, ars brought in position of disengagement by the
stationary stops of engagement (23), ©before the
translation of the blades (Al, Aal’, A2, A2’} takes
place and upon one of the two blades (2’) reaching the
position of closure, the corresponding coupling lever
{24) is angularly displaced into position of engagement
of the end tooth (124) behind the corresponding
stationary stop (23) with regards to the direction of
motion of the blade (Al) closed in position of moving
away from its associated rail (Bl).

8. Switch box according to eiaa-"—’g‘—-fmese—ﬂﬁhe
recodin ims, characterized by the fact that the
means of control of the angular motion of the coupling
levers ars constituted by slots or shaped grooves (321)
which form control tracks made in the transmission rods
(21, 121) and with witch engages at least one appendix
(324) protruding from the facing side of the coupling
levers (24).
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(124) at the extremty opposite to the fulcrum each lever (24)
being connected to the correspondi ng blade (A, A2') by nmeans of a
j Oi nt (424 5- 525, 25) "which allows the,rfati,6m, qf-'t he I gvers (22-, ,°*
around & per pendipgkk faxbés RJuedder abl y Hy*npans of *as, . ball goints Qs ¢,
simlar, while ea iﬂ N er (24) = :enagages,wrth ggati,ppary srops
(23) in the earea . Uml ﬂdes (A, A2') means (224, 324, 221, 321)
being 10 provided coupling lever and the

transm ssion rod (21) to control the angular position of the sane
| ever (24) such, that, during the actlvatr-f&n”‘bf?t he switch , the

-coupling levers (24), 8r Switeh ?%SFC?W@%‘EUGM RFet-eFer=ezs—afmidtfed with
the blade 15 (Al)pidbeROaslia00:0d, cbﬁ&&&etrmzé@ewoeﬁet ifaReOferakrariire up,

are brought in position 0f di sengagerrent by t stationar stops of
engagenment (23),2X¥Fefof eosehblationt (fhsFhe| @ﬁub-‘rlrt?neJ-BV%t’é%s( A, im . A2,
A2') takes pl fsx@saad U ObhONE-eAf otfhehévmeéaisa%anéating %mcﬂ&ﬁehe 20

position of closure, the corresponding coupling |ever 24)

angul arly di spl actRFRAPRRSG tilafe of Abnd@émetkile ther COPR?eln%n%Pvetroot h
(124) behind th@ajcostesma@nNdiférlf beyond the blade (A1, A2} in

direction of the associated rail (Bl, B2’} inside
lateral guides (23} oriented in direction of motion of
the’ transmission rods (21) and while said deeillating
10 rod is substantially vertical and the coupling levers

rest on the associated =snds of the transmission rods

(21). .
clarm P
10. Switch box according to eae—sz—moze—of—ihe
precotbag——ciaims, characterized by the fact the

15 coupling levers (24) are moved alternatively f£rom the
position of engagement with the stationary stops (23)
to the peosition of disengagement, thanks to a relative
motion with regarxds to the same of the transmission
rods {21), in particular in an initizl or end stretch

20 of the strcoke driving the same transmission rods (21}.

11. Switch box according to one or more of the
preceding claims, characterized by the following
combinations of features:
~ the transmission rods ({21} have an angled groove

25  (321) in which engages in a sliding

manner at least one driving pin ({324) of the
corresponding coupling lever (24);
- each angled slot or groove (324) has a section
parallel to the mean longitudinal axis of

30 the transmission rods (21) and which is arranged
laterally offset along the side of said

mean longitudinal axis and said section extends

[

itself towards the free extremit
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statTonar N T T ET TSttt OmthininG Sl onilon.of the —
bl ade (Al) closed in position of nmoving 25 away fromits associated rai

(B1). 8. -Switch box accordingto clai m 7 characteri zed

by the .fact that _the means of contsals of .Thed*™®gul aye nojy on gfej hes,
coupl i ng §t=qntngm13eh by sl dt%sor shap®¥t,giooves (8B21) *30 *..°

whi ch form cont roI the trafismsssi ahorQds ede21p2.121) ,eMd, ,*
with witch engages

pendlx (324) protruding from t he
facing side of the coupllng evers (24).

transmission xods (21) with an inclined section
which substantially ends in the area cf the
mean longitudinal axis of +the transmission rods
{21), or in any case in an intermediats
] area of the tranversal dimension of said
transmission rods {21):;
~ stopping means (23} with which engage the lateral
teeth (124} of the coupling levers
{24);
10 - means (23) limiting the oscillation in direction of
engagement with the associated stops
(23) of the coupling levers (24), in the part of the
stroke in where the coupling levers
{24) are dragged by the transmission rods (21):;
13 - the position and shape of the slot (324), as well as
the projection of the tooth {124) of
the transmission levers (24) and and the
conformation and position of the means {230)
of encagement of the lateral teeth (124) of the
20 coupling levers {24) and of the means
{23) 1limiting the oscillation during the driving
stroke, besing dimensioned and arranged
in such a manner, that in the initial stretch of the
drive stroke, the transmission rods
(21} move relative to the coupling levers (24) as

s

long as the coupling lever (24) which is
in thes engaged position, being connected with the
blade (Al) closed in start-up position,
is brougth into position of disengagement by the
30 stop (23}, while the lever (24) in posi-
tion of disengagement, being connected with the
blade that is to be taken into the

R R
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9. SW tch Dox accoral ng td@ ¢ a7 chrar-eretey |
that , the axis of oscillation of the coupling levers (24) is

foreseen in the area of the means connectjng,it tg the, 5 corresponding
bl'ade (Al, A2'), WhislsRelineBEARBICRD | everss ss (2:) sexi 8nds id sedd beybhde®®s™

the blade (A, A2") - i on of the éssoc‘j-ét'éd-rail o(Bl,s B2 Tess “ses
i nsi de | at er al H“Miﬂ!“ak“ﬂ iented in dierectssermedf nDtdsan «&h edhene®
transm ssion rods ( said 10 rod is substantially vertical and
t he coupling |evers rest on the associated ends of the transm ssion
rods (21). 10. Switch box accordingtoc | ai m 7

characterized by the fact the 15 coupling |evers (24) are noved
alternatively fromtResitiomef t4lesuse dAgabentht liftitiedt hersdiogtivendoy st ops

(23) to the pogist EQ&;P‘%I q&§§ig@&g§§gnﬁy dhenksniQf relative mot i on
of t ' ro

with regards to the sane e transm ssion s (21), in particular
in an initial or end™8gR®t @$)28n0F e FANBRE, d¥hat et ApPerdix t324dni ssion
rods (21). pro}det S t#Thmboxs LACApHULAY tO one or nore of the

5 levers (24) in the area of the tooth (124) and

engaged in the angled slot ({321), positions
itself at an Aintermediate point of the inclined
section of said grooves or slots (321),
whereby, the inclined wall turned in direction of
10 motion of the blades (Al, A2'), of each
slot {321) becomes, thanks to the limitation of the
oscillaticn of the coupling lever (24)
connected to the blade (A2') which must be brought
into position of closure by the "o
15 lateral guides, the surface of engagement for driving
the same corresponding coupling
lever (24) together with the rod {21) and when in the
position of closure of the blade (A2°), the coupling
lever (24) is free from the means (23) limiting the
20 angular motion, it oscillates further being brought in
position of engagement with the corresponding

stationary stop (23).

=t

12. Switch box accerding to the claim 11,
characterized by the fact that the means limiting +the
25 oscillation of the coupling levers (24) zand +the
engagement stops of the teeth (124) of the coupling
levers (24) are constituted the former by the assembly
of lateral guide walls {23} of the transmission rods
(21) and -the coupling levers {24), thes said walls (23)
50 are arranged at a preset distance bestween themselves,
and the latter by the end sides opposite to the
centerlines of the track of one of the said lateral

guide walls (23), the said end sides ars arranged in
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features: the transmssion rods (21) have an angled groove 25 (321) in
whi ch engages in a stidimg — manner at |east ,one driving pin (324) of

t he c,orrespondiﬁgs

(324) has

: %
a secti©o
transm ssi on rods m‘m

the side of said

itself towards the free extremty of the

10

15

30

such a2 position, that when the tooth (124) of the
coupling levers (24) has just passed the same, the
blade (A2') is in position of c¢losure, while <the
lateral gquide wall (23) £facing in direction of the
lateral tooth (124) of the corresponding coupling lever
{24} constitutes one sliding and limiting wall in the
position in where the appendix (324) of the coupling
lever (24) is substantially positioned in the central
area of the inclined branch of the corresponding drive
slot {324) in the transmission rod {(21).

13. Switch box according to one or more of the
preceding claims, characterized by the fact that each
transmission 1rod (21) has a second slot (221}

st ST e hhin e

il 30 Rlegaced (24);5-.-5- «Cadt*angl ad sl.dt or.rooVa
o et 0 the neanel ongisf UdPRad adis &f 30%..3 tdhd
Ma\ h is artanged sessleablral lafeoffiset alsdngs®

udi nal axis and said secti on extends

31

substantially parallel and coincident with the mean

longitudinal axis and in which is housed a pin (224}
of the corresponding coupling lever (24) or similar
which is movable along the rectilinear slot or groove
(221) and which relative to the angular displacement of
the coupling lever (24) is coaxizl to the means (424,
524, 25) coupling the lever (24) to the blade ({(Al,
A27), for example tc a joint at least of a rotary type.

14. Switch box according to one or more of the
preceding claims, characterized by the fact that the
transmission rods (24) are connected (120, 220, 320,
518) to a common rod-carrying saddle (18) supported in
a movable manner substantially din a direction
orthogonally to the axis of the track, the said rod-
carrying saddle ({18) 1s connected permanently to a
drive slide (12), while the transmission rods {(21) are
coupled to the rod-carrying saddle (18) by movable
coupling means (220, 320, 218, 518) which pass into
position of .disengagement from the same and from the

rive slids {12) when the resistance to the translation
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transm ssion roas (21) w T ammeHet | CR=StHISt-ariHi=tryh
ends in the area of the —.__rean | ongi tudinal axis of the transm ssion
rods (21), or in any case in an |ntermed| ate 5 area of t he

t ranver sal di men heeﬂ@FBeen@a?l@ed t reanski soi “Om s"0ls (2!); Y
st oppi ng neans (23) 1 age the Ia¥eral o’ “"¢eeths(12d) of .t.ﬂe...
coupling levers fo 6 neans (2§) I~|-mt-|-ng theseseill at il iwn®
di rection of engagement W|t the associated stops (23) of the
coupling levers (24), in the part of the stroke in where the coupling

| evers (24) are dragged by the transm ssion rods (21); 15 - the
.position and shapg afyd hxﬁléde (224)n1as mal | 1886 excg;@s PEOj&Gitia@A of the
tooth (124) of transm ssi on | evers (24 and and t he
_conformation and pxeseti dwraret hormewden (230force is FPrdagdgetenthsf the

lateral teeth (1%3).@8{;&1‘6 of motion directly on the blades (Al, Al',
A2, A2'), whereby the same rods of transmission (21}

5 are translated relative to the rod-carrying saddle
{18) against a preset torgue coupling the same to the
rod-carrying saddle (18).

15, Switch box according to the claim 14,
characterized by the fact that the transmission rods

10 (21) are coupled to the rod-carrying saddle {18) by
means of a central rod {120) which has rolliers (320)
revolving in the sliding direction of the same
transmission rods {21) are supported in a spring loaded
manner (220) movable transversally +to the sliding

15 direction of the transmission rods (21) against a
preset spring loaded force, while each roller (320)
engages with an inclined plane (518), foreseen in the
rolling walls (218) on the rod-carrying saddle (18},
two inclined planes (518) being provided, relative to

20 the sliding direction of the rod-carrying saddle (18)
and with inclinations simmetrically opposite each other
on each of the two opposite rolling walls ({218} for the
rollers (320), being Zforeseen for esach inclined plane
(518} at least one corresponding roller {320)

25 connected to the transmission rods (21) to a common
central coupling rod (210).

16. Switch box according to the claims 4 or 15,
characterized by the fact that the rod-carrying slide
{18) is mounted on an upper guide (1%) of the drive

30 slide {12) and has two opposed lateral walls oriented
in the sliding direction of the transmission rods (21}
on the walls of which are provided two projections

(218) in shape of an isosceles trapezoid which are
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in sdch a manner,
transm ssi on rods'n%SheetHa Eé Rephacé rel ati §g J20 tie c3nepy

that in the initial stretch of the

drive stroke,

#ling,9evers (214.) .

[ ]
as I'ong as the (24) whichgis ,****,n,the engaged~":°
position, being co e bl afie GAl ).J;I,q,s,ed in garje,up ,,.*
position, |n o position of disengagement by the 30 stop
(23), while the Iever (24) in posi- tion of di sengagenent, being
connected wth the bl ade that is to be taken into the
32

10

15

20

30

facing and coincident between themselves and whose
inclined sides form the inclined planes {518} engaging
with the rollers (320) of the central rod {(120) at the
two opposite ends of which are connected two
transmission rods {21).

17. Switch box according to one or more of the
preceding claims 14 to 16, characterized by the fact
that the central coupling rod to the transmission rods
{21) has two rollers (320) for each rolling wall of the
rod-carrying saddle (18), the said rollers (320) are
supported at the extremities respectively by a
carriage spring {220) and the two carriage springs
(220) being fixed to each other, on the two
longitudinal sides of the central connecting rod (120)
in correspondence with the extrados sides of said
springs (220) and the length of the carriage springs
(220) being such, that in condition of engagement of
the central rod (120) with the rod-carrying saddle (18)
and the drive slide (12), the rollers being foreseen at
the outermost extremity of the corresponding inclined
plane (518}.

18. Switch box according to one or more of the
preceding claims, characterized by the fact that
movable locking means (3, 8, 8, 10, 11, 12, 212, 14,
15, 16) are provided for the drive slide (12) in the
two end of stroke positions of closure of the one or
the other blade (Al, Al’, A2, A2').

19. Switch box according to the c¢claim 18,
characterized by the fact that said movable locking
means of the drive slide consist of oscillating means
{16} for the disengagement of a locking tooth (14)
elastically pressed in a stable manner (15) in

direction of engagement in one or more notches (212)

R
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di spl acenent by said limting means (23) in such a nmanner, that the
appendi x (324) proj ecti ng- fronTsaid coupling 5 | evers (24) in

the area of the
positions

section of said g
turned in directi

sl ot (321) becones,

coupling lever (2
br ought into

surface of engagedbstirifotedrialiong 2 lphelitwwhpadoryisiepondi rt@eco(i’g-’):l-"rﬁg

| ever (24) togeth
cl osure of the bl
nmeans (23) limti

10

15

skedr eEi(

of the blades (A, A2'), of each

i

Bngdged. t 14t angled of ot (32]):e,
er medi af e* goi nt Jf*t*he,incyined , *,.2°

(321), ¢ ¢ uharaky, thg,ng,ined,ymi[,°

S thanks to the limtation of the oscillation of the
4) connected to the blade (A2') which nust be
position of closure by the 15 | ateral gui des, the

ag A22§he rod (21) and when in the posi ti on of
ad% ( , the coupling | ever (2 { Is free fromthe
ng ti?®. Switch box according to the claim 18 or 19,

characterized by the fact that the means for
disengaging the drive slide (12) from the locking means
(14) in the position of end of stroke of the drive are
directly controlled by the means (3, 8, 2) coupling the
drive slide {12) to a linear drive actuator (3, 8},
during a stretch of the stroke in where ths means (8,
9) coupling to the linear actuators (3, B) carry out a
relative idle run with regards to the drive slide (12),
before reaching the mechanical engagement of driving or
pushing with the said drive slide (12), said means of
coupling the 1linear actuators to the drive slide (12)
being provided with control means (11, 111} of the
oscillating lever (16), while the means to engage the
locking tooth {14) in the corresponding notch (212) of
the same drive slide (12) are constituted by the
coupling means (8, S, 1, 11l1), which during the
terminal stretch of the actuating stroke move together
with the same drive slide ({12).

21./ Switch box according to one or more of the
pa.ecedlng claims 18 to %0,2 ed, characterized by the fact
that the rocker is mgﬂ by at least one lever
{16) oscillating around an axis (316} transversal to
the run of the drive slide {12) and which extends
itself parallel to said run, the said axish (316) of
oscillation is stationary with regards to the drive
slide {12), forming at one extremity of the oscillating
lever a means of prsssure on the locking tooth (14) of
the drive slids (12} for <displacing the same
alternatively into a position of engagement and a

position of disengagement with one of the notches (212)
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20 angur ar. mot o, Tosci | e positlon.of —
engagenent wth the corresponding stationary stop (23).
12. "Switch box according to the claim 11, characterized by the

fact that the nmeanpyddnod tised2pak® O0scidd alion® efi**the Qoupling ,1gvers

(24) and the ps of theé feeth.*(*22¢), of st hezcouptine,.,:
| evers (24) are con§umm’“5m[mormer bye t h& asSewhly® 4t L&t eral,, quide
wal I's (23) of the tf [ ds (21) and the coupling levers (24),
the sai'd walls (23) 30 are arranged at a preset distance between

t hensel ves, and the latter by the end sides opposite to the
genterlines of the track oboone o WhiF. 5 Ll belA s11a@Uiih) PR 23).
o the other part of the oscillating lever, on the
opposite side of the axis of the fulcrum (316}, is
shaped in form of a control cam (216) which engages
5 with at least one roller (1ll) movable together with
said means (8, 9) coupling the drive slide (12) to the
linear actuator.
22. Switch box according to one or more of the
preceding claims 18 to 21, characterized by the fact
10 that the means coupling the drive slide {12) to the
linear actuator are constituted by a slider (8, 10, 11)
which can slide between two opposed end of stroke stops

(103) distanced from each other in a measure

corresponding to the idle run necessary to drive the e

15 oscillating lever (16} into the position of engagement
and disengagement of the locking tooth (14) with one of
the notches (212) in the drive slide (12} corresponding
to the position of end of stroke of the same, the said
slider (8, 10, 11} is dynamically connected to the

20 linear actuator (3, 8) and has at least one roller
(111) engaged with the track of the cam (116} profiled
on the corresponding branch of the oscillating lever

(16). .
clarm 2/
23. Switch box according to 2

e

25 proeseding—eradws, characterized by the fact that the
rocker is constituted by two levers (16) integral and
coincident with each other, each of which extends
its2lf along the latsral longitudinal sides of <the
drive slide (12), said oscillating levers (16) being

30 fulcrated on the sams axis (316) revelving in lateral
supports (616} and make the rocker a bridge type
structure through which and under which passes at least

one section of the drive slide (12) of a length

O
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such a posrtiron, tnat whermrtiretootir—{t24h—et—theo cowpling.levers (24)

has just passed the sane, the bl ade (A2') is in position of closure
whil € the | ateral guide wall (23) faci ng, in direction of the 5 lateral

tooth (124) of thETm@SHeaﬁﬁQMilRl@la&ﬁUm i ngtcl ever ot . <«(2%) cqustifsut es,'one,**,
sliding and I'i m tind 384 posi fion im*WMi2re the appendi®,?® ,,:
i 4) is ubst anteieal byeDosi Epned,in the . ®

(324) of the coupli ¢
central area of ranch of the corresponding drive 10 slot
(324) in the transm ssion rod (21). 13. Switch box according to
one or nore of the precedi ng clains, characterized by the fact that
~each transm ( : s$gcepd o £
substantially pa§ glgo%%%fﬁge%?\dlﬁ?h thg aé{% %%%Fugl rc{al axi s
and in which is I’tbasea!n%v mml(eQZhF slidert t&e 1er ﬁé%péﬁﬁ%ﬁ?@up’ﬂﬁhg | ever
(24) or simlar S+imyabl ez al@gngthg gﬁéi. ?Pﬂr St «@kndroove
(221) and which reFatlve to t he angg:lsargdl sap | acenment ) Tor e

lever (16) of the rocker and 1s movable between two end

5 of stroke walls (%) which are transversal to the stroke
of the drive slide (12}, facing and distanced to each
other in a measure corresponding to the stroke of the
control rollers (111) £for the disengagement of the
drive slide (12) from the locking tooth (14).

10 24. Switch box according to céa;m S
oaaadd ime, characterized by the fact that the
control tracks in shape of a cam (116) on the levers of
the rocker (16) are provided on the lower end side of
the same, while the rollers (111) connected to the

15 slider ({8, 10, 1l1) are revolving around horizontal and
coaxial axis and supported on the vertical sides
parallel to the actuating stroke of the same slider
{8, 10, 11).

25. Switch box according to one or more of the

20 preceding claims, characterized by the fact that the
linear actuator is formed by a threaded rod (3)
actuated revolving by a nut screw (8), the slider
being constituted by the very nut screw (8) and a drive
slide {11) of the same. Py . 27

25 26. Switch box according to £
precotinmg—ci=ims, characterized by the fact thzat the
oscillating lever (16} is constantly spring loaded
against the rollers (111} of the sliider (8, 10, 11) by
the elastic means (15) which press the locking tooth

30 {14) against the drive slide (12), being of such
dimensions as to project laterally outwards at least on

one side , preferably on two sides from the walls of

B

40 AMENDED SHEET

THIS SHEET HAS BEEN
REPLACED




B I L

'_%.__;q. ‘!.,;-7 2

L4 200

t he coupfng IeverTZZD 'S coaxtar tu tieneanrs—{t42d— 26——52d4r—a2bs

coupling the lever__(24) to the blade (A, A2'), for exanple to a joint
at least of a rotary type. 14. SWltch box accordl ng to one or nore
of the . precedi ngThiAs&ieéTHasBeh]ﬁ{egﬁgegrl zedtRyst he fagt *that dihe .. e’ o’

transm ssi on rods (2 ed (120 2§0 32(’) *26 « 518) t¢ a.ctvploh.?
rod-carryi ng saddl e m mgﬂ a fmvabl-e--n?anner...substant.l al 1y
in a direction to the axis of the track, the said rod-
carrying saddle (18) is connected pernmanently to a drive slide (12),
while the transm ssion rods (21) are 30 coupled to the rod-carrying

saddl e (18) by tievabite slﬁwnllizmgaﬁnaﬁﬁes(saae tBQOroé’.l&e‘is &883) onltbch pass
into position of, .di Seny: %gemnt fromthe romt@g (14)dr|ve slide

(12) when the reSPiEREVTHPRSTFAE 8F i T 165s %ot the tos 34

27. Switch box according to one or more of the
preceding claims, characterized by the fact that it

5 comprises a position sensor (30, 31, 32, 35, 41, 42,
43} for each blade {21, Al', B2, A2'), sensors (3%, 40)
for the +two positions of end of stroke of the
transmission rods {21} and position sensors {37, 38)
of the drive slide {12), said sensor being formed by

10 limit switches (30, 38, 40). .

28. Switch box according to eggig;L%iie—<ﬂ?d%he
i =aims, Characterized by the fact that the
position sensors for the blades (Al, Al’, A2, RA2’) are
foreseen on the side of the rails (B1, Bl’, B2, B2’)

15 opposite to the'associated blades {(Al, Al*, A2, A2"),
and are controlled by a small rod (32, 41) which passes
through the rail (Bl, Bl‘, B2, B2’) and which acts
directly or by means of mechanisms of transmission {43)
on the pushbutton of the switch (30).

20 29. Switch box according to the claims 27 or 28,
characterized by the fact that the 1limit switches
associated with the transmission rods (21) and the
drive slid= (12) are formed by sliders ({37, 39) which
are linked to the same through slots (36) in the

25 correspending walls of the box (1) and which zct on the
corresponding switches (38, 40), directly or by means
of mechanisms of transmission (137, 138, 140, 240,
340, 440).

30. Switch box  according to claim 28,

.30 characterized by the fact that the sliders (37} have
surfaces to actiwvate the pushbuttons (138} of the
switches (38) which are in shape of inclined lead-in

surfaces (137).

T
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in 'nl reset_torgue, or

of The brades LA 7=

when a force is applied in1the direction of notion directly on the
bladés (A, A', A2 AZ'), whereby the same rods of transm ssion (21)

5 are translated ThebmkiHeBéORNGa I 0d- Cav LTI NG, **gdddbe  » (18) agaédst..a

preset torque coupli EI™ the < °rdd-carryimg §ad'c§| e’@lB).'» oo o
15, Switch box ac _Eh,nh M !
fact that the transm orer?

he claim2i4,:.. .. ¢haracterized by’ tehe'*?

[ ¥ 2

(21) are coupled to the r5d-‘cérryi‘n’g

saddl e (18) by means of a central rod (120) which has rollers (320)
revolving in the sliding direction of the sane transm ssi on rods
(21) are supported in a spring | oaded manner (220) novabl e

transversally to the sfidi riFsh dPPECtREFPTHERT the EhansFiaist 0?2 rods
(21) against acharREEsSAlzedPHyIEHeOFERE +hQF Cene Woi{ & RACHHS Otd flea (320)

by a segment of a rack (3%9) which act on rollers with a
side of the head provided with an outer sat of teeth
5 (140) and with the other opposite side of the head
provided with an axial profile , or at least with one
axial tooth {240}, with lateral inclined lead-in
surfaces , with which the said rollers act on the
pushbuttons of the switches (40) one roller being
10 foreseen for each limit switch (40).

clatm 2 ?z R

32. Switch box according to &he
pesssding—eZaime, characterized by the fact that the
position sensors at least of the transmission rods (21)
and of the drive slide (12) are foreseen in one or more

15 little boxes (35) arranged in the central aresa of the
box between the two rails (B1, B1l‘, B2, B2’).

33. Switch box according to one ore more of the
preceding claims, characterized by the fact that it has
movable means {50} for 1rigidly connecting the

20 transmission rods ({21), or the central coupling rod
{120) of the same to the drive slide {12), making the
switch a non-kicker type.

34. Switch box according to the <claim 33,
characterized by the fact that said means are formed by

25 a pin {5) that can be inserted and removed manually.

35. Switch box according to the claim 33,
characterized by the fact that said means {50) for
rigidly coupling the transmission rods (21) to the
drive slide (12) are formed by at least one pin which

30 can be moved by means of actuators (51} alternatively
into & position of active ' connection and inte an
inactive positiocn, in particular of electromagnetical

actuators.
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engages with an rncti rned‘pmreﬁrej-,—ﬁmﬁea-een-i-ﬁu—t-he —_——lllageua -
(218) on the rod-carrying saddle (18), two inclined planes (518) being

provided, relative to 20 the sliding direction of the rod-carrying saddl e
(18) " _and wi t hryisi3adei MaaBecoBeplastdmet ri calshysdppeds §°thch qthegs  qregach,

of the two opposi {BIHGAE I's (218) feof the *rdtars £3203, oeing*,.:
foreseen for eachm‘m e (518F at l&ast..bne Lorikspondi,mg,,*

rol | er (3 onnected to the transm ssion rods (21) to a comon
central coupling rod (210). 16. Switch box according to the clains
4 or 15, characterized by the fact that the rod-carrying slide (18)

I s nounted on an upper%ﬁqui de (19) of the drive 30 slide (12) and has two
- opposed |ateral walls 34 efifiFr POy acFerdingli ¥y oR¢ ce¥ | BACDf ofhEhe

transm ssion rodﬁ%:reaéaing elainlie R4S o4, WohHaAER: PEDVEFCEhe WL

proj ections (218) in shape of an_isoscel es trapezoid ich are

35 that the means suitable to lock the transmission rods
{21), or the central rod (12) on the drive slide (12)

5 are of the type suitable for allowing a relative motion
of a limited and pres=t amplitude (52) of the said two
parts between each other.

37. Switch box according to one or more of the
claims 33 and 36, characterized by the fact that the

10 pin (50) engages, in the two positions of closure of
the blades respectively in a slot (52} elongatsd in
direction of travel of the transmission rods (21) and
applied in a central rod {120) connecting the same, the
said slots (52) having a preset length.

15 38. Switch box according to one or more of the
preceding claims 33 to 37, characterized by the fact
that electromangetical (S1) or mechanical (53,54) means
are associated with the pin ({50} for 1ifting or
lowering the same in active or inactive position for

20 locking the transmission rods (21} to the drive slide
(12}, respectively upon activation of said drive slide
{12) and upon reaching the end of stroke position of
the same.

38. sSwitch box according to the claim 38,

25 characterized by the fact that the said means for
lifting and lowering are of the mechanical type and are
formed by cam tracks {54, 154) carried by the drive
slide and integrally movable with the same and which
engage . with the control -rollers {53} on the free

30 extremity of the pin (50).

40. Switch box according to one or more of the
preceding claims, characterized by the fact that it 4is

foreseen in conjunction with a switch of only two

mm 43
e S oo sy




faC|ng and CO|nC|dent

formrthe inclined planes (518) engagi ng with the roll ers (320) of the
centra] rod (120) at the "~ ~two ~oOpposif{e ends, of  which are
connected two 5 tIiaRSHESHE Bln ROS ed(21) 1.0t <"Te 47 swisth bbx actty drhg
to one or nore of th cl ai ;ns 1;4 to, 4%, oharaci erized By.2 Rg.s
fact t hat the cﬂ”ﬂmﬂa ' rod t® the tsemsniedsi onef.008. {(21).*
has two rollers (32 ling wall of the 10 rod-carrying saddle
(18), the said rollers (320) are supported at the extremties
respectively by a carriage spring (220) and the two carriage
springs (220p1agdeel NgecH | ¥€d cheo tyﬁﬂcma&tshexsemé;onprwﬁe& WRith

| ongi t udi nal sides of "the central connecting rod

movable locking means (24} in the pos:.t:l.on of closure
with the zssociated rail.
41. Switch box according to one or more of the
5 preceding claims 1 to 40, characterized by the £fact
that it is foreseen in conjunction with a switch with
four or more blades (A1, Al’, A2, A2’) the so-called
english type switch, in which the blades (A1, Al’, A2,
22’} connect in pairs with the rails (B1, B1l’, B2, B2}
10 of a track and are activated together, a single drive
slide {12) and a single rod-carrying saddle (18) being
provided for a2l the four blades (al, Al‘, A2, A2'),
while, only the outermost blades (Al, BA2’) are

provided with movable locking means in the position of _
15 closure to the associated rail Bl, B2") and while the

inner Dblades (A1, A2’} are locked in the position of

closure thanks to a xigid link {55}, Zfor example a

connecting rod with the outer blade (Al, R2’) which

takes up the position of closure together with ths
20 inner one {A2, Al’).

42, Switch box according to the claim 41,
characterized by the fact that the position sensors
(30) of the innermost blades (Al’, A2) are housed in
the small central box (35) for the position sensors

25 (38, 40) of the transmission rods (21) and the drive o

slide {12), or in a small dedicated central box.
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15 in correspondence wth the extrados sides g23;>§262g) gzqrﬁﬁ§g

(220) and the length of the carriage springs ( [ suéh,t t - Q
in condition of engagenent of the central rod (120) V\Ltg Lhet

rod-carrying saddle (18) and thaMENDEDeSHEETSIe (12), the wolle s”‘beQ@L

foreseen at 20 the outerrmst extremty of the corresponding |dcp 8

| 518 tch b di f th
Brgggdl( ng )cl ai m&he Eﬁﬁr ABt \g}‘ﬁ%do by S %eg’érf'ng& lltehzi’telgheﬁoyﬁgﬁl% cki ng

means (3, 8, 9, lecka&;tdra.ng21aorlzﬂaan35°f15n,cx&ﬁx)g are providifl for the drive

slide (12) in the two, end of stroke positions_of clqsure of the one or
the other blade (A, AFR3€ Wenﬁimﬁsh > the PUrReSe i (X847 1968 4cSBiEFhg to

the claim 18,  bekarfaat efdizedyby traewbpcbolhes, saird smnialk-e |dl=cktﬁ@ 30
means of the drive slide means (16) for the

nsi st _of oscillati ng

di sengagenent 3 of CYPROTRT %tegof“ﬁ Ehe)PeginnifGst R A4 preYseHnersby o
stable nmanner méik} akcs provﬂdé’cﬁciﬂ. Oth®f sehgaganesbld NtONGuakaADES
notches (212) one or more of all of %.ge functions of locking,
lockswitching and/or_ kicking of the usual switch boxes

all the elements being mobile, with the exception of the

10 bplades integrated inside the box shaped like a sleeper,

and the same being realized with an extremely simple

construction, of reduced dimensions and such to ensure

the housing in the defined available volume, as well as

of safe and sure operation.
15 In particular, the invention aims at the

realization of a switch box in which movable means of
locking the blades in the corresponding position of
closure are provided both by the linear transmission
unit of the operating motion , as well as directly by

20 the actual blades, all to reach the maximum operational
surety and safety of the switch box.

The invention has also the further purpose to
realize a switch box of the type decsribed at the
beginning that can be used with few modifications also

25 with the so-called english type points.

The invention attains the above mentioned aims
with a switch box of the type described at the
beginning, in which are provided movable means for
locking the blades in the corresponding closed

30 position which are associated with the respective blade
and arranged within the box in the area of the same
blade and which are brought autcmatically into the

active locking position when the corresponding blade

2
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di stributed along a | ongitudinal side of the drive slide (12)

20. ' Switch box according to the claim18 or 19, characterized by

t he

fact t hat the neans for 5 disengaging the drive slide (12) fromthe

| ocki ng means
directly contro

(14) in the position of end of stroke of the drive are
| ed by the nmeans (3, 8, 9) coupling the drive slide

(12) to a linear drive actuator (3, 8), during a stretch of the stroke

in where the neans (83T30a5? wcggp|¢%%igé%fggeighnggrt@gtg@&ggﬁfé§1?§é)

carry out a

before reachi ng time thectmasiec aheepdagésemotorugengtheploy confredhabgew th
a%lzc}cti%@' 4 B3NS cPlve poSOUR, Nhddiank ERgARggL VAL Or'S

the said drive sl.id

to the drive sl

5

10

15

20

25

30

relative rdl.e run w regards to the drive s

d&

are provided which bring the pin S50 automatically in
the inactive position upon activation of the switch. In
the present example for this purpose lifting means are
provided associated with the rod-carrying saddle 18 and
said means consist of inclined planes 154 of a cam
track 54 that co-operate with a roller 53 supported in
a revolving manner around an axis transversal to the
direction of  sliding of the central zrod 120 and
laterally offset in an aligned position with said
inclined planes 154 at the free extremity of the pin
50.

Activating the rod-carrying saddle 18, before the
pin 50 reaches the corresponding extremity of the
associated slot 52 in the central rod 120, the roller
53 on the pin 50 engages the inclinded plane of the cam
54 carried by the rod-carrying saddle 18 and therefore
raises in position of disengagement from the
corresponding slot 51 of the central rod 120, leaving
the latter free to move together with the rod-carrying
saddle 18. Upon reaching the end of stroke position of
swiﬁchi"ng, an opposed inclined plane or an interruption
of the cam track returns the pin 50 into the angaged
position of the other slot 51 in the central rod 120

re—-establishing the kicker condition.

27
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15 being provided with control neans (11, 111) of the oscillating

| ever (16), while the neans to engage the | ocking tooth (14) in the
correspondi ng notch (212) of the sanme drive slide (12) are
constituted by the coupling nmeans (8, 9, 1, 111), which during
the 20 termnal stretch of the actuating stroke nove together with the
sane drive slide (12). 21. Switch box according to one or nore of
t he preceding clains 18 to 20, gharazkhemszed by the fact - that a
rocker is provided, constitutéed bg at | east, one lever 25 (16) psgillating

around an axis (316) &raf¥sEFRaPoRofor FRLMYRNT CIH™EWe &4 VEWFe (12)

and whi ch extends ,q;drsSeldnRatahg ek eisai dnitin, i ha,sad,d 8xi s, 6816) of
oscillation is sté%lonary wth regards to the drive f||de &&é), f.orm ng
at one extrenity of ‘t'he6dsef| Fae i FEnISer ARHLR FfakBeoPlaiess &t vhe

| ocking tooth (14)a0f a2/ 18 +6iMBtcny! bote ad hhsel Ohe giowd a@ng1s,the
sane alternatively Iinto a position of engagenent %nd a ., , position of
di sengagenent wit 2fhe 23% RAb Pbtlinear(pFaysmission of the drive motion 37

to the blades , movable means (24, 124} to lock the
blades in their respective position of closure, the
said groups being housed in & box (1 ) which has
10 substantially the dimensions and the shape of a sleeper
and that is fitted in the track in place of and with
the function of a sleeper, characterized by the fact
that it has '~ movable means (23, 24, 124) for locking
the blades (Al, Al’, A2, A2’} in their respective
15 position of closure, the said means (23, 24, 124) are
associated with their respective blade (Al, A2’) and
arranged inside the box (1) in the area of the blade
(Al, A2’) itself and are brought automatically into
active locking position upon the corresponding blade
20 (Al, A2’) reaching the position of closure, while they
are automatically disengaged the moment the switch box
is activated to transfer the blade into the position

of closure with the opposite blade (A2', Al).

25

30 -

00 O
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in the cooperating walls of the drive slide (12), while t he ot her part

of the oscillating | ever, on the opposite side of the axis of the
fulcrum (316), is shaped in formof a control cam (216) which engages
5 with at |east one roller (111) novable together with said nmeans (8,
9) coupling the drive slide (12) to the | i near actuator. 22.
Swi tch box according to one-or nore of the preceding clains 18 to 21,
characterized by the factSdltch hak tbeordiags toocpkimglf hehatdaterskbde (12)
to the | i near__actugt or. are nstituted by a.slider (8 10, _11)

which can slide B& wetg% t V\%a%gpp%glég eﬁg o?‘agtrg%gegfopgl ans "~ (33h)  of

di stanced from twrackmissiver, kbnsistingeasfirea saddle, a slide, or
similar which are displaced transversally to the

5 track, in particular 6rthogonally to the same, in the

two directions between two extreme end of stroke

positions of a group (M, 3, 4, 5, S5’ 57, 5’7 &} for

transforming the rotary motion into linear motion and

to which are coupled a transmission rod (21) for each

10 or more blades (Al, ARl’, A2, A2’), while at least the

15

20

30

O
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corresponding to the idle run necessary to drive the 15 oscillating |ever

(16) into the position of engagenent and di sengagenent of the | ocking
tooth (14) with one: of the notches (212) in the drive slide (12)
correspondi ng to the position of end of stroke of the sane, the said
slider (8, 10, 11) is dynamcally connected to the 20 |inear actuator (3,
8) and has at |east one roller (111) engaged with the track of the cam
(116) profiled sadd bppociorer ddpdesli (g bAanthard ewEessed| Fatd nEvedver
(16). -23., Sy tch box ag

characterized by (2fheSCfRctRd t"’i’rgg dfi’?le eSpe%F%g e#rélﬂssmégﬁ%?%t ut ed(zl:})

| evers (16) integr&lhnRB0co theCebhfdstonting trovehlh vedws ,(28ach2df m,ch

ext ends itself alongthelateral Ionltum | of drive
slide (12), said @3ci 424t Rg4t e¥%t)s ﬁ %‘ga?% @?’at &?t gn PhdPSane
axis (316) revel wag,glkgoﬁagierc%sure supports (616) and nake the rocker

a bridge type structure through which and under v¥niach passes at | east
one section of the drivE sPdey 1b23x ACSLTALRGt T° tm2 :
38 characterized by the fact that the

transmission rods {21) of the drive motion of the
blades (Al, Al’, A2, A2') are caxried by at least one

10 drive slide (12), and movable locking means (8, 9, 11,
15, 16, 216, 212) being provided at the  two extreme,
end of stréke positions of the drive slide (12} in
addition to end of stroke stops (60, 412, 512).

4. Switch box according to c¢c l a im 3,

15 characterized by the fact that the
transmission rods (21} can be freed from the mechanical
constraint of connection with the drive slide (12) by
the action of an external force of displacement on the
blades (Al, Al’ A2, A2‘}).

20 S. Switch box, according to ¢ 1l.a im 3,
characterized by the fact that
dedicated end of stroke sensors (3, 31, 32, 35, 36, 37,
38:, 33, 40) are provided for each of the blades (Al,
Al‘, A2, A2’), for the transmission rods (20, 21) and

25 for the drive slide {(12y.

6. Switch box according to ¢ l a im 2,
characterized by the fact that
levers (24) are foreseen at Lleast for coupling the
outermost blades (Al, A2’) to the corresponding

3¢ transmission rod (21), the said levers constituting
the said movable locking means of the blades (Al, A2'").

7. Switch box according to cl aim &
chardacterized by the fact that said
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substantially corresponding to the actuating stroke of

the. slider (8, 10, 11) associated with the |inear

two end 5 of stroke walls (9) which are transversal
the drive slide (12), facing and distanced to each

the sane, while

actuator (3, 8) has a

roller (111) for each | ever (16) of the rocker and is novabl e between

to the stroke of
other in a neasure

corresponding to the stroke of the control rallers
di sengagenent of ?¢Rpllngsdr#9§e§§|(ﬁ?4012?r?rd%§??ﬁ§q;&BQln@n?ooﬁ?yﬁjfﬁ 10

24. Switch box acggrgding t&erc (11k yi 4P e lextrenBhyr
s

fact that the control tra

i n shape of a cam(

116

(111). for the

5ii28d tobYend he
on the | evers of

fulcrum, each lever (24) being connected to the
corresponding blade (A1, A2’) by meanslof a joint (424,

5 528, 25) which allows the rotaticn of the levers (24) .
around a perpendicular axis, preferably by means of a

ball joint or similar, while each coupling lever (24)

enagages with stationary stops (23) in the earea of the

blades (Al, A2’) means (224, 324,

10 provided between each coupling

221,

lever

321) being
and the

5

20

25

30

transmission rod (21) to control the angular position
of the same lever (24) such, that, during the
activation of the switch , the coupling levers (24), or
at least the coupling lever (24} engaged with the blade
(Al) in position of closure in the condition of start-
up, are brought in position of disengagement by the
stationary stops of engagement (23), ©before the
translation of the blades (Al, Al’, A2, A2’) takes
place and upon one of the two blades (2’) reaching the
position of closure, the corresponding coupling lever
(24) is angularly displaced into pésition of engagement
of the end tooth (124) behind the corresponding
stationary stop {23) with regards to the direction of
motion of the blade (Al) closed in position of moving
away from its associated rail (Bl}.

8. Switch box according to ¢ 1 a i nm 7 .,
characterized by the fact that the
means of control of the angular motion of the coupling
levers are constituted by slots or shaped grooves (321}
which form control tracks made in the transmission rods
{21, 121) and with witch engages at least one appendix
(324) protruding from the facing side of the coupling

levers (24).
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the rocker (16) are provided on the | ower end side of the sane, while
the-rollers (111) connected to the 15 slider (8, 10, 11) are revol ving

around hori zontal and coaxi al axis and supported on the vertical sides
parallel to the actuating stroke of the sane slider (8, 10, 11).

25.. Switch box according to one or nore of the 20 preceding cl ains,
characterized by the fact that the | inear actuator is forned by
a threaded rod (3) uaged re achyt 5 SCrew (8 t he
sl i der bei ng consti?ﬂte Bgﬁtggkvégégﬁﬁgx rem1(8) and a drlvé

slide (11) of thecsnrmraZBterlz%d Swiyt ch thex Aacortdi nchaax ctlhae i m 2

1 characterized . by th i r«(16) is

constantly spring &}xolasde%f %Céig%lls "t Re roFI er%up(lcﬁ’%) %@ér%g é?zl!der(s(S

10, 11) by trquremSEnCLneahe 15 qanﬁme peéss ch@n¢¢nﬂnqu}ﬁ(nulth30 (14)

agai nst the drlve sI q% g %ln tgﬁa lsu ) qgn§ 8”§o 149 e@pt
dprdipbitlag LR e

| ateral ly out war ds” ‘pre rab y on s from
the walls of {24) extends itself bey@@d the blade (A1, AZ’) in

direction of the associated rail (B1, B2’) inside
lateral guides (23) oriented in direction of motion of
the transmission rods (21) and while said
10 rod 1is substantially vertical and the coupling levers
rest on the associated ends of the transmission rods
(21).
10. Switch box according to ¢ 1l a i m 7 .
characterized by the fact the
15 coupling levers (24) are moved alternatively from the
position of engagement with the stationary stops (23)
to the position of disengagement, thanks to a relative
motion with regards to the same of the transmission
rods {(21), in particular in an initial or end stretch
20 of the stroke driving the same transmission rods (21).
11. Switch box according to one or more of the
preceding claims, characterized by the following
combinations of features:
- the transmission rods {21) have an angled groove
25 (321) in which engages in a sliding
manner at least one driving pin (324) of the
corresponding coupling lever (24};
- each angled slot or groove (324} has a section
parallel to the mean longitudinal axis of
30 the transmission rods (21} and which is arranged
laterally offset along the side of said
mean longitudinal axis and said section extends

itself towards the free extremity of the
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the drive slide (12) and pressing the rocker (16) onto said projecting

section or sections of the tooth (14). 27. Switch box according
to one or nore of the preceding clainms, characterized by the fact
that it 5 conprises a position sensor (30, 31, 32, 35, 41, 42,

43) for each blade (A, Al', A2, A2'), sensors (39, 40) for the two
positions of end of stroke of the transm ssion rods (21) and
position sensors (37, 38) of the drive slide (12), said sensor being

formed by 10 limt s$webshiéssi®0, r88s 4@L) with an Agclippd chsqshion
according to ¢ 1 a,i. mn sugsgantialﬁpaér?&st Qi #8d ab¥a df@nefact that the
| mean longitudinal axis of the transmission rods
{21), or in any case in an intermediate
5 area of the | tranversal dimension of said
transmission rods (21);
- stopping means (23) with which engage the lateral
teeth (124) of the coupling levers
(24);
10 - means (23) limiting the oscillation in direction of
engagement with the associated stops
(23) of the coupling levers (24}, in the part of the
stroke in where the coupling levers
(24) are dragged by the transmission rods (21);
15 - 'the position and shape of the slot (324), as well as
the projection of the tooth (124) of
the transmission  levers {24) and and  the
conformation and position of the means {230)
of engagement of the lateral teeth (124} of the
20 coupling levers (24) and of the means
{23) limiting the oscillation during the driving
stroke, being dimensioned and arranged
" in.such a manner, that in the initial stretch of the
drive stroke, the transmission rods
25 © (21) move relative to the coupling levers (24) as
long as the coupling lever (24) which is
in the engaged position, being connected with the
blade (Al) closed in start-up position,
is brougth into position of disengagement by the
30 stop (23), while the lever (24) in posi-
tion of disengagement, being connected with the

blade that is to be taken into the
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position sensors for the blades (A, A', A2, A2') are foreseen on the
side of the rails (Bl, Bl', B2, B2') 15 opposite to the associ ated bl ades
(A, A", A2, A2'), and are controlled by a snmall rod (32, 41) which
passes through the rail (Bl1, Bl', B2, B2') and which acts directly
or by neans of nechani sns of transm ssion (43) on the pushbutton of the
switch (30). 20 29. Switch box according to the clains 27 or 28,
characterized by the fact that the limt swtches associated wth the
transmssion rods @E@t}tiemdofhelosuredr(d2é) sl iige Yirdfredr ¢ Fedakddebfo

sliders (37, 39 \M)_lch I|nk h slots (36) in the
25 corregpondl nzg W™l ng?l?.ﬁe 5 %‘ie gﬁﬁwﬁ n%é%lw(’)}%%g (39)

correspondi ng swi tchetea(l38(231)0)*n duchcallyamelby tire&nghe apmﬁndiechéﬁﬁims of
transm ssion (137 40, 440). 30. Switch

0, :
box according t °338f§‘%n%1é%sa§é chugr acferized by the fact that the
sliders (37) have levefaceR4)t an athe vatrea tdfe phehtigatbns(124)( 1384 of

(1%, Swtehes (3uatliels Ak Wg20ghaqtf (b20)) Mbdeaadal n  surfaces
itself at an intermediate point c¢f the inclined

section of said grooves or slots (321},
whereby, the inclined wall turned in direction of
10 motion of the blades (Al, A2’), of each
slot (321) becomes, thanks to the limitation of the
oscillation of the coupling lever (24}
connected to the blade (A2’) which must be brought
into position of closure by the
15 lateral guides, the surface of engagement for driving
the same corresponding coupling
lever (24) together with the rod (21) and when in the
position of closure of the blade (A2’), the coupling
lever (24) is free from the means (23) limiting the
20 angular motion, it oscillates further being brought in
position of engagement with the corresponding
stationary stop (23).
- 12. Switch box according o the <claim 11,
characterized by the fact that the means limiting the
25 oscillation of the coupling levers (24) and the
engagement stops of the teeth (124) of the coupling
levers (24} are constituted the former by the assembly
of lateral guide walls (23) of the transmission rods
{21) and the coupling levers (24), the said walls (23)
36 are arranged at a preset distance between themselves,
and the latter by the end sides opposite to the
centerlines of the track of one of the said lateral
guide walls (23), the said end sides are arranged in
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31. Switch box according to the claim 29, characterized by the
fact that the sliders are forned by a segnent of a rack (39) which act
onrollers with a side of the head provided with an outer set of teeth
5 (140) and with the other opposite side of the head provided with an
axial profile , or at least with one axial tooth (240), with lateral

i nclined | ead-in surfaces , with which the said rollers act on the
pushbuttons of the switches. (40) one roller being 10 foreseen for each

limt switch (40) gych a posifiorV hltPUhACCORL RGER C(1248 1 oF tre 7
coupling levers (24} has 3just passed the same, the
blade (A2’) is in position of closure, while the
lateral gquide wall {23} facing in direction of the

5 lateral tooth (124) of the corresponding coupling lever
(24) constitutes one sliding and limiting wall in the
position in where the appendix (324) of the coupling
lever (24) is substantially positioned in the central
area of the inclined branch of the corresponding drive

10 slot (324) in the transmission rod (21}.

13. Switch box according to one or more of the
preceding claims, characterized by the fact that each
transmission rod {(21) has a second slot {221)
substantially parallel and coincident with the mean

15 longitudinal axis and in which is housed a pin {(224)
of the corresponding coupling lever (24} or similar
which is movable along the rectilinear slot or groove
(221) and which relative to the angular displacement of
the coupling lever {24) is coaxial to the means (424,

20 524, 25) coupling the lever (24} to the blade (A1,
A27), for example to a joint at least of a rotary type.

14, Switch box according to one or more of the
pfeceding claims, characterized by the fact that the
transmission rods {(24) -are connected {120, 220, 320,

25 518) to a common rod-carrying saddle (18) supported in
a movable manner substantially in a direction
orthogonally to the axis of the track, the said rod-
carrying saddle (18} 1is connected permanently to a
drive slide (12), while the transmission rods (21) are

30 coupled to the rod-carrying saddle (18) by movable
coupling means (220, 320, 218, 518) which pass into
position of disengagement from the same and from the

drive slide (12) when the resistance to the translation
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characterized by the fact that the posi tion sensors at |east of

the. transm ssion rods (21) and of the drive slide (12) are foreseen in
one or more 15 little boxes (35) arranged in the central area of the

box between the two rails (Bl1, Bl', B2, B2'). 33. Switch box
according to one ore nore of the precedi ng clains, characterized by the-
fact that it has novabl e neans (50) for rigidly connecting the
20 transm ssion rods (21), or the central coupling rod (120) of the

same to the drivefsldhde Kllides neki,ngal’he A2, &) crexcesds- kd ckertaympe.
34. Switch box _accordin

to the cIaHn . I zed t he
fact that said meBh8® %ﬁ’etf’gfm%ﬂ RF 28RS 5 nf%%etﬁ'at géﬁf%e:c{l réfger%% and
renoved nmanual | y. direction 3& mnd@widnchiirkoxlyacosotdenplatdes {Ak, Bl& m 33,
characterized by the fa¢ sai d neans r rigidly l'ing
the transnission g?odéa Ezlfgef%Pyt Sa%ﬁlV§9%|lg tff?fmég%}? Eggpby at
| east one pin yhi 6Be3&raﬁama’b£i rmvmialnyvareams tifie amdata)rsylr(g‘:')l}'.addle
alternatively % $DSI tion of connectio and into

i nactive posi tionf HisuirPase Ié@fﬁ%ﬁaﬁﬁ%? oyt eeﬁﬁwﬁu%ﬁsthe

41 rod—carrymg saddle (18).
15, Switch Dbox according to <the claim 14,
characterized by the fact that the transmission rods
10 {21) are coupled to the rod-carrying saddle (18) by
means of a central rod (120) which has rollers ({320)
revolving in the sliding direction of the same
transmission rods (21) are supported in a spring loaded
manner (220} movable transversally to the sliding
15 direction of the transmission rods (21} against a
preset spring loaded force, while each roller (320)
engages with an inclined plane (518}, foreseen in the
rolling walls (218} on the rod-carrying saddle (18},
two inclined planes (518) being provided, relative to
20 the sliding direction of the rod-carrying saddle (18)
and with inclinations simmetricaliy opposite each other
on each of the two opposite rolling walls (218) for the
roileps (320), being foreseen for each inclined plane
(518) at least one <corresponding <roller {320)
25 connected to the transmission rods (21} to a common
central coupling rod {210).

16. Switch box according to the claims 4 or 15,
characterized by the fact that the rod-carrying slide
{18) is mounted on an upper guide (19) of the drive

30 slide (12) and has two opposed lateral walls oriented
in the sliding direction of the transmission rods {(21)
on the walls of which are provided two projections

(218) 4in shape of an isosceles trapezoid which are
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36. Switch box ac
transm ssi on rods

and preset anplit

cording to one or nore of the preceding clains 33 to

35,. characterized by the fact that the neans suitable to |ock the
(21), or the central rod (12) on the drive slide (12)
5 are of the type suitable for allowing a relative notion of alimted
ude (52). of the said two parts between each ot her.
cording to one or nore of the clainms 33 and 36,

37. Switch box ac
characterized by
positions of clos
el ongated in

10
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30

the fact that the 10 pin (50) engages, in the two
¥aeif§ and tdwinkliades r es@oaidnyetlyenselaes| oand SRhpose

inclined sides form the inclined planes (518) engaging
with the rollers (320} of the central rod {120} at the
two opposite ends of which are éonnected two
transmission rods (21}.

17. Switch box according to one or more of the
preceding claims 14 to 16, characterized by the fact
that the central coupling rod to the transmission rods
{21} has two rollers (320) for each rolling wall of the
rod-carrying saddle ({18), the said rollers (320) are
supported at the extremities respectively by a
carriage spring (220) and the two carriage springs
(220} being fixed to each other, on the two
longitudinal sides of the central connecting rod {120)
in correspondence with the extrados sides of said
springs (220) and the length of the carriage springs
{220) being such, that in condition of engagement of
the central rod (120) with the rod-carrying saddle (18)
and the drive slide {12}, the rollers being foreseen at
the oﬁte_rmost extremity of the corresponding inclined
plane (518).

.18‘ Switch box according to one or more of the
preceding claims, characterized by the fact that
movable locking means (3, 8, 9, 10, 11, 12, 212, 14,
15, 16) are provided for the drive slide (12} in the
two end of stroke positions of closure of the cne or
the other blade (Al, Al’, A2, A2’).

19. Switch Dbox 'according to the claim 18,
characterized by the fact that said movable locking
means of the drive slide consist of oscillating means
(16) 'for the disengagement of a locking tooth (14)
elastically pressed in a stable manner (13) in
direction of engagement in one or more notches (212)
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direction of travel of the transm ssion rods (21) and applied in a
central rod (120) connecting the sane, the said slots (52) having a
preset |ength. 15 38. Switch box according to one or nore of the
preceding clains 33 to 37, characterized by the fact t hat

el ectromangetical (51) or-nmechanical (53,54) neans are associated with
the pin (50) for lifting- or | owering the sane in active or inactive
position for 20 |ocking the transm ssion rods 521),to the drive slide
(12), respectivel fiapoibukad valeen of Lenaitydivals|sife of (WY 4¥dvapon
reaching the end g&ia%rghg_position of t he sane. 39. Switch
box according to the <claim 38, 25 characterized b the fact that

the said means for 204if8w¥itcraribx awsrrAgnar ko othe heladrhbhi edl 18ype and
Mt eqral |y movabl et F e S and i ches onfage i (e cont (o
rollers (53) of tHésénewi3® tbet dehve ysldidet Ké2pi Ar¢mOYhe locking magns Switch
the fact that it oD "Ly S sBeikilh of BRBCBE OO Phe T o g e o
directly controlled by the means (3, 8, 9} coupling the
drive slide (12} to a 1linear drive actuator (3, 8},
during a stretch of the stroke in where the means (8,

10  9) coupling to the linear actuators (3, 8} carry ocut a
relative idle run with regards to the drive slide (12},
before reaching the mechanical engagement of driving or
pushing with the said drive slide (12), said means of
coupling the linear actuators to the drive slide ({12)

15 being provided with control means (11, 111) of the
oscillating lever (16), while the means to engage the
locking tdoth {14) in the corresponding notch {212) of
the same drive slide (12} are constituted by the
coupling means (8, 9, 1, 111), which during the

20 terminal stretch of the actuating stroke move together
with the same drive slide {12).

21. Switch box according to one or more of the
preceding claims 18 to 20, characterized by the fact
that é rocker is provided, constituted by at least one lever

25 (16} oscillating around an axis (316) transversal to
the. run of the drive slide (12) and which extends
itself parallel to said run, the said axis (316} of
oscillation is stationary with regards to the drive
slide (12), forming at one extremity of the oscillating

30 lever a means of pressure on the locking tooth (14) of
the drive slide (12} for displacing the same
alternatively into a position of engagement and a

position of disengagement with one of the notches (212)
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42 bl ades, each of the two bl ades being provided with
novabl e | ocki ng nmeans (24) in the position of closure with the
associated rail. 41. Switch box according to one or nore of the
5 preceding clains 1 to 40, characterized by the fact that it is
foreseen in conjunction with a swtch with four or nore blades (A,
Al', A2, A2') the so-called english type switch, in which the bl ades
(A, A", A2, A2') connect in pairs with the rails (B1, B1', B2, B2")

10 of a track andiar thecerararadingger e °fat§?n@Fé"%lr§3vPéie (124) #B1{92) and
a single rod-carryjng sgidl e G18) BRI Mhe oscillating lever, on the

10
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opposite side of the axis of the fulcrum (316), is
shaped in form of a control cam (216) which engages
with at least one roller (111) movable together with
said means {8, 9) coupling the drive slide (12) to the
linear actuator.

22. Switch box according to one or more of the
preceding claims 18 to 21, characterized by the fact
that the means coupling the drive slide (12) to the
linear actuator are constituted by a slider (8, 10, 11}
which can slide between two opposed end of stroke stops
(103} distanced from each other in a measure
corresponding to the idle run necessary to drive the
oscillating lever (16) into the position of engagement
and disengagement of the locking tooth (14) with one of
the notches {212} in the drive slide (12) corresponding
to the position of end of stroke of the same, the said
slider (8, 10, 11} 1is dynamically connected to the
linear actuator (3, 8) and has at least one roller
{111) engaged with the track of the cam (116) profiled
on the corresponding branch of the oscillating lever
(16) .
' :23. Switch box according to ¢ 1l a im 21,
characterized by the fact that the
rocker is constituted by two levers (16} integral and
coincident with each other, each of which extends
itself along the lateral longitudinal sides of the
drive slide (12}, said oscillating levers (16} being
fulcrated on the same axis (316) revolving in lateral
supports (616) and make the rocker a bridge type
structure through which and under which passes at least

one section of the drive slide (12) of a length
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provided for all the four blades (A, A', A2, A2'), while, only the
out er nost bl ades (A, A2') are provi ded with novabl e | ocki ng
nmeans in the position of 15 closure to the associated rail Bl, B2') and
while the inner blades (A, A2') are |locked in the position of
closure thanks to a rigid link (55), for exanple a connecting rod with
t he outer bl ade (A, A2') which takes up the position of closure

ooetner wih Lhe 20100 805 (s fding vo ope YfrgRAGT bR 2CEET A0

to the claim4l, the posftion sensors
(30) of the innermosé bamslesvi(iAk' thA2plider htfused,i nl) astskeisted | witnt ral

(21) and the drivethe R EERReE (3 i Sudiriasted hbhe FaT RO
lever (16) of the rocker and is movable between two end

5 of stroke walls {9} which are transversal to the stroke
of the drive slide (12}, facing and distanced to each
other in a measure corresponding to the stroke of the
control rollers {111) for the disengagement of the
drive slide (12) from the locking tooth (14).

10 24. Switch box according to ¢ 1l a i m 21,
characterized by the fact that the
control tracks in shape of 2 cam (116) on the levers of
the rocker (16) are provided on the lower end side of
the same, while the rollers (111} connected t¢ the

15 slider (8, 10, 11) are revolving around horizontal and
coaxial axis and supported on the vertical sides
parallel to the actuating stroke of the same slider
(8, 10, 11).

25., Switch box according toc one or more of the

20 preceding claims, characterized by the fact that the
linear actuator is formed by a threaded rod (3)
actuated revolving by a nut screw (8), the slider
being constituted by the very nut screw (8) and a drive
slide (11) of the same.

25 26. Switch box according to ¢ 1l a i m 21,
characterized by the fact that the
oscillating lever (16} 1is constantly spring loaded
against the rollers (111) of the slider (8, 10, 11) by
the elastic means (15} which press the locking tooth

30 {14} against the drive slide (12), being of such
dimensions as to project laterally outwards at least on

one side , preferably on two sides from the walls of
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the drive slide (12) and pressing the rocker (16} onto
said projecting section or sections of the tooth (14).

27. Switch box according to one or more of the
preceding claims, characterized by the fact that it
comprises a position sensor (30, 31, 32, 35, 41, 42,
43) for each blade fAl, Al’, AZ, A2’}, sensors (39, 40)
for the two positions of end of stroke of the
transmission rods (21} and position sensors (37, 38)
of the drive slide (12), said sensor being formed by
limit switches (30, 38, 40).

28. Switch box according to ¢ 1l a im 2 7 .,

‘characterized by the fact that the

position sensors for the blades (A1, Al’, A2, A2') are
foreseen on the side of the rails (Bl1, Bl’, B2, B2’)
opposite to the associated blades (A1, Al’, A2, A2%),
and are controlled by a small rod (32, 41} which passes
through the rail (Bl, Bl’, B2, B2’} and which acts
directly or by means of mechanisms of transmission (43)
on the pushbutton ¢of the switch (30).

29. Switch box according to the claims 27 or 28,
characterized by the fact that the limit switches
associated with the transmission rods {21) and the
d;ive slide (12) are formed by sliders (37, 39) which
are Jlinked to the same through slots (36} in the
corresponding walls of the box (1) and which act on the
corresponding switches (38, 40), directly or by means
of mechanisms of transmission (137, 138, 140, 2440,
340, 44Q).

30. Switch box  according to claim 29,
characterized by the fact that the sliders (37) have
surfaces to activate the pushbuttons (138) of the
switches (38) which are in shape of inclined lead-in

surfaces (137).
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31. Switch box according to the claim 29,
characterized by the fact that the sliders are formed
by a segment of a rack (39) which act on rollers with a
side of the head provided with an outer set of teeth
(140} and with the other opposite side of the head
provided with an axial profile , or at least with one
axial tooth (240), with lateral inclined 1lead-in
surfaces , with which the said rollers act on the
pushbuttons of the switches (40) one roller being
foreseen for each limit switch (40).

32. Switch box according toc c 1 a i m 27,
characterized by the fact that the
position sensors at least of the transmission rods (21)
and of the drive slide (12) are foreseen in one or more
little boxes (35) arranged in the central area of the
box between the two rails (Bl, Bl‘, B2, B2’}.

33. Switch box according to one ore more of the
preceding claims, characterized by the fact that it has
movable means (50} for rigidly connecting the
transmission rods (21), or the central coupling rod
(120) of the same to the drive slide (12), making the
switéh a non-kicker type.

_ 34. Switch box according to the claim 33,
characterized by the fact that said means are formed by
a pin (Sf that can be inserted and removed manually.

35. Switch box according to the c¢laim 33,
characterized by the fact that said means (50) for
rigidly coupling the transmission rods (21) to the
drive slide (12) are formed by at least one pin which
can be moved by means of actuators (51} alternatively
into a position of active connection and into an
inactive position, in particular of electromagnetical
actuators.
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36. Switch box accerding to one or more of the
preceding claims 33 to 35, characterized by the fact
that the means suitable to lock thé transmission rods
(21}, or the central rod (12} on the drive slide (12)
are of the type suitable for allowing a relative motion
of a limited and preset amplitude (52) of the said two
parts between each other.

37. Switch box according to one cor more of the
claims 33 and 36, characterized by the fact that the
pin (50) engages, in the two positions of closure of
the blades respectively in a slot (52) elongated in
direction of travel of the transmission rods (21) and
applied in a central rod (120) connecting the same, the
said slots (52) having a preset length.

38. Switch box according to one or more of the
preceding claims 33 te 37, characterized by the fact
that electromangetical (51) or mechanical (53,54f means
are associated with the pin (50) for 1lifting or
lowering the same in active or inactive position for
locking the transmission rods (21} to the drive slide
(12), respectively upon activation of said drive slide
{(12) and upon reaching the end of stroke position of
the same.

:39. Switch box according to the c¢laim 38,
characterized by the fact that the said means for
lifting and lowering are of the mechanical type and are
formed by cam tracks (54, 154) carried by the drive
slide and integrally movable with the same and which
engage with the control rollers (53} on the free
extremity of the pin (50).

40. Switch box according to one or more of the
preceding claims, characterized by the fact that it is

foreseen in conjunction with a switch of only two
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blades, each of the two blades being provided with
movable lécking means (24) -in the position of closure
with the associated rail.

41. Switch box according to one or more of the
preceding claims 1 to 40, characterized by the fact
that it is foreseeﬁ in conjunction with a switch with
four or more blades (Al, Al’, A2, A2’} the so-called
english type switch, in which the blades (Al, Al’, A2,
A2’) connect in pairs with the rails (Bl, Bl’, B2, B2’)
of a track and are activated together, a single drive
slide (12) and a single rod-carrying saddle (18} being
provided for all the four blades (Al, Al’, A2, A2},
while, only the outermost blades (Al, A2’} are
provided with movable locking means in the position of
closure to the associated rail Bl, B2’) and while the
inner blades (Al, A2’) are locked in the position of
closure thanks to a rigid link (55), for example a
connecting rod with the outer blade (Al, 3A2’) which
takes up the position of closure together with the
inner one (A2, al’}.

42. Switch box accorxrding to the c¢laim 41,
characterized by the fact that the position sensors
(30} of the innermost blades {Al’, A2) are housed in
the small central box (35} for the position sensors
(38,-40) of the transmission rods (21) and the drive

slide (12), or in a small dedicated central box.
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