TITLE OF THE | NVENTION Protected reversing contactor wusing a’

mul tifunctional transm ssion system for controlling : ‘ .
confirmation 5 switches. BACKGROUND OF THE | NVENTION The present i nVe{'ﬂZ’?&‘&g
relates to a protected 10 reversing contactor using a multifunctiona

transm ssion systemfor controlling confirmation. switches. Generally, _(V
rever si ng contactors of this type conprise, inside a general case, R
two identical contact maker systens conpriging two el ectronagnets,

whose 15 armatures actuate two sets of reSpeciive phase sw tches, whose

I nputs and out puts are respectively el ectrically interconnected. The

general princi #%1 C ‘ ' contactor is well known and will not

be describeditﬂéka iﬁg ?§€23§¥§g?%§gunderStood that in service only one of
the two el ectromagnets is energi zed, reversal being obtained by

terrupting LN AAted UPPLYetQshl e, ELREREVABON Sl Ol W5, FREESMELLAA
~Reperatre—25
Protection of tiRanSmiSILER| nEYSFRMCt FIr aantrobiingnged egerbirmation
currents and ovgylQagdssis provided by a general protection circuit
i ncl udi ng a magmet+e—p+ot ecti on devi ce using, for each phase switch, a
magnetic rel ease through the coil of which flows . the current passing 30
through this mEdROUNESE Pyt hEervENTIONOt ection device conprising
binmetallic strips nounted in the phase circuits situated downstream of the
out put interconnection circuit. Generally, these two protection devices act
. S0 as to cause abruptTmwenppgsehtt herssintiophaselanvelschetovi a a g¥otected
pogent! al gher 9L velladny UBARARLEY [L1AQMa"Wo s PlinklEoht? ANWEFLLLENL

system for controlling confirmation Switches. _
Generally, reversing contactors of this type

'comprise, inside a general case, two identical contact

maker systems - compriéing ~two electromagnets, whose

15 armatures actuate two sets of respective phase switches,
whose inputs and outputs are respectively electrically
interconnected. -

The general principle of such a reversing ccntactor
is well known and will not be described in detail, =it

20 Dpeing understcod that in service only one of the two
electromagnets is-edergized, reversal being obtained by
interrupting the power supply to the electromagnet which
was energized and by supplying with power the other which(;
was previously inoperative. '

25 Protection of these reversing contactors against
prolonged excess currents and overloads is provided by a
general protection circuit including a magnetic protection
device using, for each phase switch, a magnetic release
through the coil of which flows the current passing

30 through this switch, and a thermal protection device
comprising bimetallic strips mounted in the phase circuits
situated downstream of the output interconnection circuit.
Generally, these two protection devices act so as to cause
abrupt opening of the set of phase switches via a

35 potential energy release mechanism, following one of the

two abhove current anomalies.



;
Moreover, these reversing contactors are equipped with a mechani cal
i_nt.erl ocking System preventing sinultaneous closure of the phase
sWi t ches whi ch, because of the interconnection circuits, would lead to a
general 5 short circuit of the mains. This protection is further conpleted,
i nigsone cases, by the use of confirmation sw tches nounted in series n
the <circuit supplying the coils of the  two el ectromagnets and which
are actuated to cause cut-off of 10 the supply circuit for the

el ectromagnet which is not energized, and thus preventing any possibility
of simultaneous energization of the two el ectronmagnets, for exanple
‘following an erroneous command. The invention relates nore particularly
to a 15 reversing contactor of this type-i®& which actuation of the
confirmation switches is made via a nultifunctional transm ssion
system whi ch, in addi tion to the confirmation function,

may fulfil other MageavyeX.un&hpses T@NRESHIY ecONtaqt@rsauste oRravinpeas
one or both 20 .confifnati GRecharstidichesintIMARY (F ThEdOMENT N venting

. According to the Invention, this transm ssion system 25~ conprises two
coaxi al rotary sHamltaneous eiR§Hrei ¢f the phafel sHikrhespedch Pecansee

driven in rotatigmn, thd 2ACedbbRfbteNonb¥ikBaiREMBLMMADNI1sad0tbcaP Yl

el ectromagnet; 30 - a first fi r which projects radially o)

as to cooper at e SRHAGF %culc%rﬁﬁq?&ﬁ M RSswi t ch of the other el ectromagnet,

for opening this  comhisTgintctectiwn Az Furtdheredmpleted! iionadonle @agled N

said direction. 53- ln_.a art%ngaP$§tgdvanta ous enbodigeatiof t he
i nventi on, thequ)Qﬁe%f?o gnefs are di BBsef %ﬁ/??ﬁ% SR dHRaPERS
respective ar matim esthevabtirduit r assppilying the coils of the two
electromagnets and which are actuated to cause cut-off of
10 the supply circuit for the electromagnet which is not
energized, and thus preventing any possibility of
simultaneous energization of the two electromagnetrs, for

example following an erroneous command.

The invention relates more particularly to a

15 reversing contactor of this type in which actuation of the

confirmation | switches is made via a multifunctional

transmission system which, in addition to the

confirmation function, may fulfil other safety

functions whose effect is to cause opening of one or both
20 confirmation = switches.

SUMMARY OF THE INVENTION

According to the invention, this transmission system
25 comprises two coaxial rotary shafts, each comprising

- a radial arm adapted so as to be driven in rotation, in
one direction, by the armature of a correspondihg
electromagnet; | _

30 - a first finger which projects . radially S0 as
to cooperate with the confirmation switch of the other
electromagnet, for opening this confirmation swifch at
the end of rotational travel in said direction.



parallel to a given direction. 5 In this case, the two rotary shafts
are directed perpendicularly to said direction and are :di sposed :faci ng

these two armatures. The confirmation switch-associated with each of

these el ectronagnets is situated in a region adjacent this el ectromagnet P
and adjacent the corresponding 10 rotary shaft, so as to be actuated by 4 :
finger of this shaft. For this, one of the rotary shafts conprises an axi e
extensi on overl apping the second rotary shafg as far as a zone situated
beyond the armcarried by this second 15 shaft. The arm associated with..
the first rotary shaft is then carried by the free end of said extension.
Wth this arrangement 1nf ha apattocilatip advantdgdicis ehdbuimehtatef Othe

t he same side as one qf the el ectromagnets can cooperate e ar
ot b ot her ol SEUPBRLGRe tBB  the e ARt R rRagRets \Are  rrosat fiiRn T,

switch may comgidec aadf ihaee wontesdecelsnanhataresenobiblee iearnaamsieitidie

coil of the electro which_is sociated therewith and a nobile
contact el enenfP? gﬁ%@d Ob? gévFPbgﬁﬁpgtgpgde,.one end of which cooperates

vv!th the fix8d 25 codihacthis ccase,anmhe hewsecootaend shifa fitts care s dimectted
[1xedy on 2 |\ Bebhefaiane aysip Jdify A AL AIBONEha SErbnal shBIRNC calling

said lid involv eni n ower circurt
end of this fleihgse §W§dérm§t§%ﬁ§nd§BESI|5HPF9rBé§éﬁa tﬁ@ﬂﬁQbe@Sﬁmqmgﬁ?d

el ement, so as,igphbgaghl & dtnike C@f&@éf’érﬁ‘adﬁé& ope Qf taakdgf h.hsh fﬂe@&%ﬁ

In addltlon sai d second fingers may be. disposed in the vicinity of each
other so as to BRiaFeBy bhiz Géﬁﬁﬁﬁ°§éEG&Fl AFAnBREaFepto g FOEFesponding

si nul taneoushy peeELPJ SHaEd Wso aeondd rpat Ia@tu%/ﬁécph@f a35:.~ﬁ®é‘£ of this -
DESCRI PTI ON CF THE DRAMVNGS S -4-. ‘_)
For this, one of the rotary shafts comprises an .

. axial extensicn'oﬁerlapping the second rotary shaft as far

as a zone situated beyond the arm carried by this second .

15 shaft. The arm associated with the first rotary shaft is
then carried by the free end of said extension. With this
arrangément, the arm fast with rotary shaft situated
on the same side as one of the . electromagnets can
cooperate with the armature of the other electromagnet.

20 Advantageously, each confirmation switch .may
comprise a fixed contact element carried by the carcase of
the coil of the electromagnet which is associated:
therewith and a mobile contact element formed by q;;
fléxible blade, one end of which cooperates with the fixed

25 contact element and the second end of which is mounted
fixedly on a 1id of a case housing the electromagnet so that removal
of said lid involves opening the power supply circuit to said coil.
The first end of this flexible blade is extended slightly
beyond the fixed contact element, so as to be able to

30 cooperate with one of said first fingers.

In addition, said second fingers may be disposed in
the vicinity of each other so as to be urged by a common
actuating member provided for simultaneously opening the
two confirmation switches. |

35 :
BRIEF DESCRIPTION OF THE DRAWINGS



§

Enbodi ments of the invention will be described hereafter, by way of non
I|n1tat|verexanples with reference to the acconpanying drawi ngs in which :
ﬁ|gure 1 is a general diagramof a protected 5 reversing contactor ‘of the
type of which it is a question in the application, Figures 2 and 3 are two
schematic | ongi tudi nal sectional views of a reversing contactor, these two
sections illustrating the principle of the gechanism 10 associated with the
two el ectromagnets of the reversing contactor; Figure 4 is a partial cross
sectional view of the reversing contactor shown in figures 2 and 3, this
section passing thromhbmﬁn@me@mrbﬁxiﬂx@f ifcerstidn aeilbt ivy tdesdbibed
acknow edgenent, swi t Figure 5 is a ti.C ectd ve view.of
t he mechani snms %%E%%fg?!éﬂ Yh PR¥ + @8 eP@&ré‘ﬁﬁH{%tt V%E% e(ﬁ\‘l C]'—W%E
PREFERRED EMBODréf2fénh@® to the mcmpanﬂi@rmmcgm im vhighe: 1, the
protected reversing cg. or; co, r| es | &ﬁﬂﬁﬁal a

identical three- phase C %fact na er %ys conprfsﬁ%glgféﬁgbted
el ectromagnel 4 SVeRsLRg 2eRtaEEOD508, YhécFUE%?fa‘@éFhoP-tpﬁeﬁsea SHesrikan
9,10, 11 and 12,43, gﬂeaggbytggea&glls 15,16 may be energi zed by a renote
control circuit connected to termn [err] stream of t he

these switches 9 to 141%‘t"ée%orﬁ1eﬁ'l£ %es é‘@tﬁg?y ?%‘?‘H?E‘bc e%%ft‘f%l 30
termnals 18, 1%3&ftitomahr eviewscod£d 4 ogsdversing a doaﬁcﬁwnes&éar]twﬁ

i nt erconnectin d S oy, ts S tc %N 4. gare
connect ed respg%%lggeckJrgé lJf%'g{%ree np%}?éj I?ﬁ"ﬁ% éfegl é aéc%‘e‘—"qr\r('aré’j}ﬁE
prot ecti on @ rcagssoginted Sirhyithe twooed ectmemagress Fof ofthe reversing

i nt erconnect i ngzgopEiedPr s [err] the three outputs of this circuit 27

beipg i nterconnected to a notor, . .
Figure 4 is a partial cross sectional view of the

reversing contactor shown in figures 2 and 3, this section
passing through the common axis of the shaft actuating the
15 acknowledgement switches; and
Figufe 5 is a schematic perspective view of the
mechanisms associated with the two electromagnefs.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
. 20 | |
' In the general diagram shown in figure 1, the
protected reversing contactor comprises, inside a general
‘case 1, two identical three-phase contact maker systems
\J 2,3 each comprising an electromagnet 4,5 whose armature
25 6,7 actuates a set of phase switches 9,10,11 and 12,13,14
and whose coils 15,16 may be energized by a remote control
~circuit connected to terminals By, B'; - B, - B'j;.

Upstream of the mains RST, these switches 9 to 14
are connected .respectively to three general input
30 terminals 18,19,20 and are connected together by a first

harness F; of interconnecting conductors Fg, Fg, Fy.
' The outputs of these switches 9 to 14 are connected
respectively to the three input terminals 31,32,33 of a
general protection circuit (block 27) via a second harness
35 F, of interconnecting conductors F',, F",, F'",, the.three
outputs of this circuit 27 being interconnected to a motor



-5- M This general protection circuit conprises, in series between each

i nput 31, 32,33 and out put 24,25,26 pair, a thermal release forned here by a
bimetallic strip 34,35,36 5 reacting to current overl oads which are
prolonged in tinme, and a nagnetic rel ease 30a, 30b, 30c responsive to short:
circuit currents. These thermal 34, 35,36 and magnetic 30a, 30b, 30c rel eases :
~act (connections [err] on the release nepnber 10 37" of a spring rel ease™" _
" mechani sm 37, set by nmeans of .a manual Somtrol nember 38 which acts
unidirectionally on switches 9 to 14 via a transm ssion nmenber (shown by

t he broken I%pe connection [err]) This rel ease mechanism 37 is nore

particul arly adapted so as to cause sudden and sinultaneous 15 openi ng of
switches 9 to 14, fhiswdeneral proteation dirgwibfconpridrye tursemies

anonal ies. R f 's-rﬂr-@?qﬂa ' Ta4 U er, S~k hee Si o]
openi ng of t\%o acEr{gmféggerer it ;%vmf'tr%%easé[é?@]' e‘?ri _?&a'cg?i'?gg e?'tgﬁvg?y in
series with tHhemmal salpase formed hers & d %1&,05 SEr ket | 336 _
connect i o 4Qeacklirfy MBS A SRt SoVdITbAES Bfh 1 e Brdlvhg@dUah € 6Re]

menber 38 or by an auxiliary renote cgnptrolled set box 39. Finall | t

W1 b note@ihat BAENEELE SR LRBRG: SURy 80, 308 FRaOORSHTRLAY ySRORt

t hrough the resmdwei ttccurmEnt=x) in an uncocked condition O which causes the-
si mul t aneous openi SW %qﬁ[ ] [ c digd . (AWt 0)
whi ch causes cl osu?_lg‘é)%%e\r%e% en%éhses’t 6er %a’?d ba ce@%ndﬁ%&@hﬁg

re- est abl i sh&elezpes act (roppecidons ke cobgdntdrontiher sedegisgg member

contactongy &BPRCHANRCAPpidgKi AE1 &y CRebhaAtbhN3 70N &€ ﬁ?”ﬁl&ﬁh&s'oﬁ?ﬁ /g Of
t he el ectromagnets 4,5 mié{;bﬁ\ )l OV dﬁg So to guarantee that qne Qf the two
e t

contact nakeMaPdleEORLT #HEh jacts oupddiggctionally,gp
llocking is fuuitthdmokedobi4ehad ronecansnisséion member (shown by the -

broken line connection Lq). This release mechanism 37 is
more particularly adapted so as to cause sudden and simultaneous

15 opening of switches 9 to 14, following the detection of
one. of the above current anomalies. _ :

Release of this mechanism 37 further causes the
simultaneous opening of two acknowledgement switches Il;
I, placed respectively in series with the coils 15,16 of

20 the electromagnets 4,5 (broken line connection'40))

This mechanism is then reset either by the manual
reset member 38 or by an auxiliary remote controlled reset
box 39. ' ' L

'Finally,_it will be noted that the control member 38 \u)'

25 may be . placed manually (or through the remote control box)
in an uncocked 'co'ndition 0 which causes the simultaneous"
opening of switches I 1» Ip or in a cocked condition A'
(Auto) which causes closure thereof when the thermal
balance conditions are re-established.

30 - Of course, like conventional reversing contactors, a
mechanical locking device 41 acf_ing on the armatures 6,7
of the electroma_gneté 4,5 may be provided so to guarantee
that one of the two contact maker systems is open when the
other is closed. : ' _

35 Such locking is further backed by electromechanical

- locking includihg two mechanical connections 42,43 each



I"ocki ng including two mechani cal connections 42,43 each -6- connecting
the armature 6,7 of -one "'of the el ectromagnets 4,5 to the acknow edgenent
gwitch [err] associated with the coil 15,16 of the other el ectronmagnet
4 5% these two connections 42, 43 bei ng adapted so that closure of one of 5
qrglectronagnets 4,5 causes opening of the supply circuit of the coi
of the other electronagnet 4,5. In t? exanple shown in figures
5, the reversing contactor is made fromthree nodul es, nanely : a
smntch nodul e [err] a direct- switching control nodule [err] 10 and an

indirect sw tcf&&ﬁxmr@ltmdaﬁakﬁf{e] 61he oV drsd) Pdghe [eqrédtmagdei%s
i nside a case 46,_two SMAtChlng assenbli es each with three tch s 9

to 11 or 11 to 4P dFRp&Eed wledgegentn SRS tho oFZwﬁFgﬂc af?
correspond respsd igeiy 06,16eE tohe J&tmeémd:eﬁomém\@t bgeb, shrwaeel two

figures 2 and 3, These sw tghes to 14 mal | ed t each
figures 2 and dorthiost St (6% el T e, P tne i, SR o
50, 51 respe@&i vuehq/ cniramcmhgrmt.w) h@nm 20pening -ofa rbuhie | supply

asserbl y COMDr it 2 TP diy SRS 1Ol GO <3h WA LABCAD il 489 Y

conducti ng naterl contact el enen ar'e

nmount ed for cooper at |Tﬁ'g vihe 9xanprle e hopn f ibhed fGYEa® & efht $.25 the
48,49; - a contgeiler@iHy rccﬁ’%&ﬁtﬁix* % elade mt&i&e&n‘iéw&@aufl@w aiamely a

IR N S Y e S
t he nobi | e 1Ontaard dml:dniifsbt swidching cortmlf modulieeMy.ng to apply t he
mobil'e contacts 55, 56nadalptch Maokit8Y WO LAMbL148s 9inside a case 46,
— two switching assemblies each with three polar switches 9
to 11 or 11 to 14 disposed side by side and only two of
which 9,12, which correspond respectively to these two
15 assemblies, have been shown in figures 2 and 3.
' These switches 9 to 14, of normally closed type,
each comprise :
- two fixed contact elements 48,49 carried by two
conductors 50,51 respectively connected to two connectors
20 52,53; _
- a mobile assembly comprising a mobile contact holder 54
made from an electrically conducting material and on which
two mobile contact elements 55,56 are mounted for
W ' cooperating with the respective fixed contact elements
25 48,49;
- a control member consisting of a pusher 57 made from an
electrically insulating material and fast with the mobile
contact holder 54;
- a spring 58 disposed between the support wall 59 of case
30 46 and the mobile contact holder 54, so as to exert a
force tending to apply the mobile contacts 55,56 against
the fixed contacts 48,49.
More precisely, case 46 has an elongate shape of a
general substantially parallelepipedic trend  and
35 comprises, opposite the support face 59, an assembly face
. 60 having a transverse dividing wall 61 in its middle



More precisely, case 46 has an el ongate shape of a general substantial ly
paral | el epi pedi c trend and 35 conprises, opposite the support face 59,
an assenbly face 60 having a transverse dividing wall 61 in its mddle

-7- portion. This transverse dividing wall 61 divides the assenbly face =7
60 into two zones [err] respectively receiving the direct switching :
control nodule [err] and the indirect SMA&ChIng control nodule [err] It ™
conprises, on 5 assenbly zone [err] side!/ @ stepped, profile and, on zone.
Z side, a flat face F perpendicular to the assenbly face 60. Zone Z2

conpri ses, Ci di 6 | XzQr i hed
per pend| cul agf)y ‘io\‘;t heagﬁéng{r%#%%%%s %V@igt #%éghs%lé%sfﬁe pusl#]%r s
57 of 10 t heassembliyt cfase9 68 linpasstwdhezemewctZswi tZhi mespantiorelevi ce
[err] is houa%aéeﬁi gpamé '@ifeeeeewtahaa d&?&?&la‘ﬁcﬂﬂ; gb%n'a Uéhe

fixe asse

situated facing divi 1, a base on t l'y zone 72
and a lid 63% cé‘xt%‘ﬁH'Ec’a%BQ GRNEXRY E‘de‘tlﬁerM31 dé& oFOPRELIERSe. OMhi s

case cont gi Nasedmbilyecdd; es$dé} S at drepipa® ﬁr@ Sid5i o8 20MSe,

armat ures 65, int of, an _E, ich co er te mnth fixe 0
also in the Fggﬁl ﬁralj—f %EF REZD an, aﬁdq%? kﬁ base
62 and 20 per pendi cZu:lnerI tooldprislesng dal [thel. vmﬁmgeﬁum diheidingd

k 67, 68 I h I 63
?/gme)\sled the@'ts\%g'r S%T}l')'?/ggg%e rec‘??%negtccgls'%ﬁ?aegéﬁ e rea {l/:gchéarpe ed

for exanpl e ®dane ©f a%-%ﬂ#ma?eaﬁdvél tﬁg‘é?l{gihﬁe;}émlz?he PUShA§Sc§t7 seen

in figurep 4+haRdsix aadhchest et qw@algses 65,66 carries two | ateral
journals 69,69 - 791&70' whi ch are enggs;lged | respective coaxial bores .

169, 169' - 170, 170T 6&E ST fEHE 10%1:?%“8%‘61? rMpi d& POYSSE e (Y

base via an art ipateadflelepyicin digslesjed] case having an open side
'situated facing dividing wall 61, a base 62 fixed on the
assembly zone Z, and a lid 63 which extends over the four
15 other sides of the case. -

This case contains two electromagnets 4,5 disposed side
by side, whose armatures 65,66, in the form of an E, which
‘cooperate with £fixed yokes, also' in the form of an E
67,68, are movable in translation parallel to base 62 and

20 perpendicularly to dividing wall 61. Advantage'ou_sly,' the'.
fixed yokes '67, 68 are rémovably mounted on the. s'ingle liad
63. Thus, with 1id 63 removed, the two coils are directly
accessible and may be readily changed for example so as to )
accommodate a voltage change. . - ' U

25 As can be seen in figures 4 and 5, each of these |
armatures 65,66 carries two: lateral journals 69,69' -~
70,70' which are engaged in two r_éspective coaxial bores
169,169’ - 170,170' of a bearing fork 71,72 mounted for
pivoting on the base via an articulation system directed

30 parallel to journals 69,69' - 70,70'. '

Forks 71, 72 are formed by two parallel L structures
joined together, whose vertical bars 73,74 have, at their
ends, the two bores 169,169' - 170,170' and whose angular
regions have two résp'ective journal-s 75,75' - 76,76' which

35 are engaged in bores formed in articulation elements
77,77' - 78,78' integral with base 62. ' '



30 parallel to journals 69,69 - 70,70 . Forks 71, 72 are forned by two
paral lel L:structures jdined together, whose vertical bars 73,74 have, at
fheir ends, the two bores 169, 169' - 170,170' and whose angul ar regi ons

have two respective journals 75,75 - 76,76' which 35 are engaged in
boRE? formed in articulation elenments 77,77" - 78,78 integral wth base
62. -8- The free end of the horizontal b of the L 79,80, which is

oriented towards dividing wall 61, forns a f1ange 82,83 on which is engaged
one of the ends of a traction spring 84, 85 whose other end is retained by

a 5 protuberance [ ntegngl seh digpcP2end"G52:BhERTS RS I i 1, 79,80,

pre-tensioned so as to exert e correspond rcée
tending to causEhﬁﬁéniﬁo°§ﬁﬁﬁ§eﬂnt§W§F6§kd#§éd§P9eﬁPibnﬁés fﬁFmﬁsaaﬁléﬂgeof

travel abutnment gpogist i wiidWi £8 hgabed zRiY abf 18nh8aendsd o8t atfaction
substantial ly paraIIeI to bas$%62 an he ar mat

;éﬁ; Sg, 66 of .
el ect romagnet s #Pringcc {4, st ¥pesget i gthedya awd§ f F&HeiReds iy 3
yores ?7 685 Fptbhﬁb&??ﬁcethﬁt&gbaliwmﬂhababer6278 79 furthe{ pl ay the
role of a transm ssio ver I tyugtin tmo 15 i i des _86, .87
mounted for sliding pQF’S?Fels‘E‘Q“Eﬁi é?’ng 881 1She PR RERbL YRS 9‘36,3% 8‘}§
each have twoexpatabhnelther gosespendidg Forksdl, 92 cdvnfercedtenditndetoby
{wo respective Logasvensh REY Ay 90 b1 URIAR | NRedfion n20egACks an
ree ers on

bearing on the t a set corres swtches 9 to 11
or 11 to 14. Prepdc@fontravel 9§b§it39§§crpctﬁj$ﬁt%diw phighy the Berizental

95 whi ch engageparg 295! ido faidmshigtantiRinly Qasd4lig e | bdée f6Btandt Bhe
base 62 and which extends ra%%el % thetQIVIdln% 254wa%1 61 Actuatlont
of\_jthese sl PYBETUTEE ©557056,0 Ctromagnets 4, ccupy a

position, spaced away from the fixed yokes 67, 68.

Furthermore, these horizontal bars 78, 79 further
play the role of a transmission lever for actuating two

15 respective slides 86, 87 mounted for sliding parallel to
dividing wall 61.

These slides 86, 87 each ‘have two parallel
projections 88, 89 - 90, 91 connected together by two
respective transverse portions 92, 93, projections 88, 90

20 each bearing on the three pushers 57 of a set of
corresponding switches 9 to 1i-or 11 to 14. Projections
89, 91 are each provided with a guide slider 94, 95 which
engages in a slit formed in a metal dividing wall 96 fast
\_ with base 62 and which extends parallel to the dividing
_25 - wall 61. '

Actuation of these slides 86, 87 by the
corresponding forks 71, 72 is provided unidirectionally
through the engagement of stops 100, 101 provided at the
free end of the horizontal bars 79, 80 of the forks in

30 respective dblong cavities formed in projections 88, 90 of
slides 86, 87.

It is clear that in the de-energized condition of an
electromagnet 4, 5, the corresponding fork 71, 72 urged by
the traction spring 84, B85 holds the armature 65, 66 of

35 this electromagnet in a rest position, while exerting on
the pushers 67, through the stop 100, 101 and the slide



corresponding forks 71, 72 is provided unidirectionally through the

engagenent of stops 100, 101 provided at the free end ‘of the horizaontal
bars-79, 80 of the forks in 30 respective oblong cavities formed in {
projections 88, 90 of slides 86, 87. It is clear that in the de-energized= -
condition of an electromagnet 4, 5, the corresponding fork 71, 72 urged @(j
the traction spring 84, 85 holds the armature 65, 66 of 35 this

el ectronagnet in a rest position, while e&xeriing on the pushers 67, through
the stop 100, 101 and the slide -9- 86, 87, a pressure for holding the

swi tches concggnegd~,9 to 11 ' h pen . i L NSt ot
action of spr?ﬁgsggs.Ecﬁléﬁgbgéhgkghéﬁ&?gﬁhe%h%hgg;gggg%r%%3%%2?2?EQSQ%
energi zed, illcagsdd fter Q47 in 7the wpeni pesitiom against| thewacsiohr ©ft i on
‘agai nst the aghi-pHgQf sghe traction spring 84, 85. Concurrently, the nobil.e
assenbly formed by the nobile contact bridge 54, pusher 57 and slide 86, 87
which is no | onger PBtath&d B¥herophangd, 1UEePis§81§ntFFeEGr°FﬁSnﬁGbiFé )
cont act s.d5g, _%ﬁ?@ﬁzﬁggl i.ﬂd'l Laieabast .hfch.ékf 716d minmtagtéw_ﬂ?g_ 49 aAish.eas;\Mit-ches
concer ne to Qr re thenint cl osed posi.tign

mentioned abBYESKWERAPs &%ﬁe‘? Pt Pgﬁq‘“ﬁ%y -@%% m%gdoﬁy ‘%‘? eBBETEER: r ol
circuit connespringo84he8%5 Coppluyrestiynaltbheomoblidecassembiyt formed by

el ectromagnet £ngf Quhisd Ubddisd _i&g@éﬁtﬁ& ' 8henak $7 IdH " fabCbbl B7
[err] per electronagnet col , 16).- InSite"the case, the elecirrcal.
connecti on bethieh d§ nojslongenfregained bie saiopc thMhmghel stiises sagildhe

two 20  teom fRéSmbBANE HHEtHEEP 55 5P arkhUppiGed HHLiSSS B8He fixed -
acknow edgenent switch [err f norpally closed type, having a fixed .
cont act [err]°°%ﬁﬁf:§d4bn t4fe i‘ﬁl%l%‘t’.fﬁﬁ;‘%ﬁr Eagﬁeﬁf‘égoigl' 75 1h08nktate
nmobi | e contaci4 are then in the closed position. S g
As mentioned above, this energization may be
provided by a remote - control circuit.'connectéd to the
15 supply terminals of the coils of'the two electromagneté
provided on the lid (at the rate of 2 terminals By, B'; -
B,, B'5 per electromagnet coil 15, 16).
Inside'the case, the electrical connection between
coil 15, 16 of each of the electromagnets 4, 5 and the two
20 terminals By, B'; - B,, B'; which correspond thereto,
comprises an acknowlé‘dgement_ siwitch. I;, I3 of normaily.
closed type, having a fixed contact C,, C, mounted on the
insulating carcase of coil 15, 16 and a mobil_e contact _
formed by one of the ends of'a:flexible blade'Dl,-Dz_whose \aﬁ :
25 other end is fast with 1id 63. The contact pressure |
between the end of blade D,, Dy énd“the fixed contact Cl,-
C, is provided by a pressure spring R;, R, retained by a
rigid tongue 105, 106 fast with 1id 63. This arrangement
has the'advantage*of automatically causing cut-off of the
30 supply to coils 15, 16 of the electromagnets 4, 5 when the
lid 63 is removed. '
The two acknowledgement switches I, I, associated
with the two coils are disposed laterally with respect to
the elecfromégnets 4, 5, the assembly formed by the fixed
35 contacts C;, C, and the ends of the flexible blades D;, D,
'~ being situated in the vicinity of the upper edge of 1id 63




f'ormed by one of the ends of a flexible blade D1, D2 whose 25 other end

Is fast wwth lid 63. The contact pressure between the end of blade D1, D2
&nd the fixed contact Cl, C2 is provided by a pressure spring [err]

ret@i ned by a rigid tongue 105, 106 fast with lid 63. This arrangenent has
the\%dvantage of automatically causing cut-off of the 30 supply to coils

15 6 of the el ectromagnets 4, 5 when the_lid 63 is renoved. The two '
acknow edgenent switches [err] associ ated W Th the two coils are di sposed
|aterally with respect to the el ectromagnets 4, 5, the assenbly fornmed by

the fixed 35 C%I&h%[%:]e%t[ etrl{é °P%Q‘dffta{2% %Qfd%h%f g%.f | exi bl e bl ades [err]
€ y o e

being situated’li Vi Clni upper edge of lid 63 - 10 -
adj acent the open fadé& ofshowldasbe | notesbul thabe @Adbtedfigurg, 2in the

figure 2, theAHRAWRGRIRN s@dit N ] eEhbwAN W roudBud 't 4 thet BappURP! Y

circuit for the coil 16 of the electronfignet shown_in 5 figure 3, whereas

switch-[err] ofifFicydite 80Fs Yhsuneedli & hetfs Hie y edprtgrmaphethSheym 18 of
the el ectromRgRQiguIre0\d) iwhdridiE switdiftLiptopNEighret Bess movhtelesn [uhe ]

f h f th I IS | | ded 10 hani cal
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transm ssi on piiecEifiirel2.nounted fixedly on one of the journals 69, 70 on

the armature of thi sfg;&%@i%qur@g , a{églwf?yp%gg@ch grrls , gi’slilzl \r/]v%Fg m | GRSt

one arm 107, 108 projecting r romthe journal, noves
wi th the arnat graEtyres)| A poerelectrenagnete akfs Broyddedal Y69 twep,

~and - a shalgd Hejhahlea10t WdriHbcIUHs, AN dopriN Yy el £ 188chXi 8£0f the
journals 69, 70, this shaft h%¥|@g_a radial arm20 111, 112, the free end

of\hi ch is pr8eFEFMAGREES,

- a transmission piece Tl, T, mounted fixedly on one of
the journals 69, 70 on the armature of this electromagneg,
this piece T, T, having at least one arm 107, 108

15 pfojecting radially from the journal, which moves with the
armature in a plane perpendicular to the axis of journals
69, 70, and _
~ a shaft 109, 110 rotating about an axis parallel to the
axis of journals 69, 70, this shaft having a radial arm

20 111, 112, the free end of which is provided with a pin
113, 114 engaged with arm 107, 108 as well as two fingers
115, 139-116, 138 whose roles Will be defined hereafter.

Advantageously, the two transmission pieces Ty and

N\ T, equip the two facing journals 69, 70 which extend in

25 the gap between the two armatures 65, 66 of the
electromagnets 4, 5.

The two rotary shafts 109, 110 are disposed
coaxially end to end about a common axis 113 fixed to
dividing wall 96. _

30 The shaft 110, which extends on the armature 66
side, has at its end adjacent shaft 109 a radial arm 112
which is situated so as to engage with arm 107 carried by
the journal 69 fast with armature 65.

. Shaft 109, which extends facing armature 65, is

35 extended beyond its end by a gutter shaped portion 118
which overlaps shaft 110 and has, at its end, the radial



113, 114 engaged with arm 107, 108 as well as two fingers 115, 139-116, 138

whose roles will be defined hereafter. Advantageously, 'the two transmn ssio
pieces [err] and T2 equip the two facing journals 69, 70 which extend in 2
the gap between the two armatures 65, 66 of the el ectromagnets 4, 5. The

n
5

two rotary shafts 109, 110 are disposed coaxially end to end about EJ

comon axis 113 fixed to dividing wall 96. 30 The shaft 110, which
extends on the armature 66 side, has at itsignd adjacent shaft 109 a radia
arm 112 which is situated so as to engage with arm 107 carried by the
journal 69 fast with armature 65. Shaft 109, which extends facing
armature 65, ia;r1851b3<t ghdct l'eemg@si twitndaty aO0fuckeriedaed poutnsb 708

whi ch overl aps gﬁgaf)@xs its end; the radi al arm 111 which
engages with arm 8 carri ournal 70 fast with armature 66. Fingers.

115, 116 are di sposef%@g%stél ooplelc@t er® tdispesemdsoofashad | ceoberate

bl ades [err] whiah {1 Bide o n% %ﬁiﬁf&tﬁlé’éeé 192 2B WHEEAEEL the

switches [err] en one

el ectr omagnei s mapile (gRNERC TS RF g#%cﬂmlﬁﬁﬂﬁw viektekres pbparly, in

sw t ches to Khevesindwi wes are therefore open (position shown in 10 .

figure 2), the arm1 of t pj ece_ [ associated with thjis
el ectromagnet is in |‘?‘?°orn ‘%rl ﬁbe SHER (e LeGFTagRets 15 ip the de-

aﬂt i ﬁl ]ockvvi seh(ﬁrraztg:uzmi é‘onquﬂ?nt and tw‘rﬁerendtéef pollarf |exitdmedl adecdd211 -
I C ornms t t.he edgenent c
associ ated wi t?}’h%gﬂ Jg %%%Ee%ecﬁ&ongéﬁggygrﬁgquenhn ‘fﬁé&éf 1%‘81"“& *fhe

'spring, beaQ orfigugef Xéd et sarm C20Znd£ byhet pisce ofy oas’snngarteﬂil&uth
cause shaft 11Qpyq eeg. dMHg(‘rIbtt efds; f, 05 bbbgﬂt%ﬁ‘ 112 393" En M MY - o

Because the acknova _
rotate J.n an anticlockwise direction. Consequently, the

end of the flexible blade D, which forms the mobile

contact of the acknowledgement switch I, associated with
15 the other electromagnet 5 will, under the effect of the

spring, beaf on the fixed contact Cy and, by its action on

finger 115, cause shaft 110 to rotate which tends to bting

arm 112 against arm 107. Because the 'acknowledgement.

switch I, is closed, the electromagnet S may be energized
20 and take up the position shown in figure 3.

In this position, fork 72 occupies an Jinclined
position, against the action of the traction spring 85 and
allows the polar switches 11 to 14 to close again under
the action of spring 58. Arm 108 acts on arm 11l so as to

25 hold shaft 109 in an angular position in ﬁhich’finger 116
holds the end of the flexible blade D of the
acknowledgement switch Il associated with electromagnet 4 _
away from the fixed contact Cy-

The circuit of the coil 15 of the electromagnet 4 is

30' therefore open and so prevents any possibility of
energizing this electromagnet 4. '

It is clear that, from the condition of the
reversing switch illustrated in figuree_z and 3 that de-
energization of electromagnet 5 will cause fork 72 to

35 swing under the'effect of the traction spring 85 and the
bolar switches 12 to 14 controlled by this electromagnet 5

£



Switch [err] is closed, the electromagnet 5 nmay be ener.gi zed 20 and take
up the posi.tionnr shown in figure 3. In this position, fork 72 occupies an
knclined position, against the action of the traction spring 85 and all ows
the.polar switches 11 to 14 to close again under the action of spring 58.
ArQ%%OB acts on arm 111 so as to 25 hold shaft 109 in an angul ar position
I n ich finger 116 holds the end of the flexible blade [err] of

t he acknow edgenment switch [err] associated2wth el ectromagnet 4 away from
the fixed contact [err] The circuit of the coil 15 of the el ectromagnet 4
is 30 therefore open and so prevents any possibility _of energizing
this el ectronmagiet PSS t tPs Eh@sonamt conddfitRe cERRFHFERNELY ¢ hah@W erddi ng
SYM tch i.llust rg;t_cﬁ._eésf,n éfgua];e@ ?ﬁ?gzgg %%ﬂaan_lge-a;ﬂnqrjgighﬁt i p?e opivots ﬁqith

el ectromagnet Wi se for 0 swi_ng under t ef fect t.he
traction spri ngsrt?sg%nga#hsopasart%m#?Ehggel?“go c%?l %tgﬁﬂ‘&afﬁygﬁ‘ﬁfj? Dy
el ectromagnet iScome -bakk -aganirngss sthet f itsesl quartacindi;t iumder @hec efifeut nf
when it noves, 0. 108 fre m fi 1 | vRLS t 9
so as to Iefsst h%;fenn oFlt'hgf?‘]%eS(i ljoeljlegc%?g g#%%:]&cgnr?g bgék %%%ﬁs ‘heJlQl
fixed contact [Wgh ypase tthe creeersbrg s swditichg Wiskk | behun 2| eonddkdgmet
4 may be ener gigZamhetriddll G EAShdt S N[RTHLHE WY FGlJuddd D@and R

condition synmetrical_wth that illystrated ip figures 2 and 3. In this
exanpl e, the indirecttswitdf n§*eBRL Lol mﬂulwqg%%ﬁ‘?e%c;%% gontrol

potential accumddileoM4 ecompridés bothaai porentdiale aptomatbitibndedlease
whi ch are o¢j ated .t herewt a Lp.parkic t tiCc . tr] d
the.t hor maitthi BTt P thdr PEOYab 8188 HaTreas WBTGHTHRE, sppocitted
sopemat i cal |y Bhexrepiiddi negelmntin vbectichkashtihe m3gnetiq teipst eng the
contr ol knob 13heienAtl 'BiRetals dhistEibe . COMRY 4 S2a1bURe2HAldd InaR Mitich
Y shown schematically by a block 130 into which the shaft

131 of a resetting control knob 132 penetrates and which

15 comprises two actuating members, namely :
- a first actuating member 133 shown by a pusher for
cooperation with the upper face of projections 80, 90 of
slides 86, 87 and '
- a second acfuating member 134 shown by a pusher disposed
20 so as to coopérate with fingers 138, 139 _Carried
respectively by shafts 109, 110.
The first actuating member 133 may assume two
_ positions, namely :
N - a retracted position which corresponds to the set
25 condition of the release module and to the "stop"
and"Auto" positions of the knob, in which position this
member 133 exerts no action on slides 86, 87 so that the
polar switches 9 to 14 can pass to their normally closed
positions under the action of the electromagnets 4, 5; and
30 - following release, an extended position in which it
bears on slides 86, 87 so as to hold all the polar
switches 9 to 14 open.
° The second actuating member 134 (movable in
translation as shown by the double arrow) may also take
35 up a rest position (corresponding to the "Auto" position
of the knob) in which it does not urge the fingers 138,



- a first actuating nenber 133 shown by a pusher for cooperation with the
upper face of projections 80, 90 of slides 86, 87 and = a second actuating
menber 134 shown by a pusher disposed 20 so as to- cooperate wth
fingers 138, 139 carried respectively by shafts 109, 110. The first
actuating nenber 133 nay assunme two positions, nanmely : - a retracted .=
position which corresponds to the set .25 condition of the releasé""‘iir
nodule and to the "stop" and"Auto" po&?tlons of the knob, in which
position this nenber 133 exerts no action on slides 86, 87 so that the

pol ar switche C a ei d o] 0 n |
the action of i?% AE} r‘ggnﬁlgn &gibg (Ot?i'wégjfglﬁw nP ﬁhfggaslléz% dﬁ{
ext ended posi whénhl A tACES | onpdhes twe sfingerscl387 51(39a§Q oadolte ahqld he

pol ar sw tChe§h3fttQ 1690@?1& 110 193¢ aANdngueat 1'&'3?16 nl%i(dip‘ﬁmg%fé‘

transl ation as y the double arrow éasota up a rest
. position (corié§p§ﬁél ﬂd-q FaYRe "opeRing 3f ¢ thR GFRPH(‘!]-EF?SS)“GM: waneGts

does not usiger} hanéi miebs Be. two eléctidhagméts WOr Is P& dshred YrRrent

P01 750 8RRt Vit 58, ek S A R e i

to hol d shaftEPEBILZRFL

116 cause opepoagtchbnt.he acknow edgenent contacts 5 [err] and [err] of the.

R ot i b o A s A
a rel ease rrenﬁ@&“bglzléﬁo OHEr Begpe QYpésPéllshﬁH' Whichhewhen it dyawrged
causes theof i Eahsast Ugié NEirBEDedctidbing Paehberddess Y to opasss suridertilyed
Posi o L0 | EoR 1 80750 cBatkbe Bos IR ob! BTk Bt potitaG o0 W N -
the rel ease __ u
The protection _devices, associated with the release- '
device 130 and here housed in the _indirect switching
control module Mz have been shown schematically by a
15 block 143 in figure 3. | | | |
They comprise an actuating member 144, shown. by a
pusher, disposed so as to urge the release member 142
following detection of an anomaly of the current flowing
through the polar switches.
20 .~ The electric connections between the current lines
passing through these polar switches 9 to 14 and these
protection devices are provided by six pairs of connection

elements 145 provided on a step of dividing wall 61.



device 130 and here housed in the indirect switchi ng control nodule [err]

have been shown schemati¢tally by a 15 block 143 in figure 3. -
an actuating nenber 144, shown by a pusher, disposed so as tﬁﬁﬁgmﬂmmmmm
rel &ase nmenber 142 foll ow ng detection of ang4anomaly of the Lol *
t hrsugh the polar _sw tches. 20 The el ectric connections between the
current |ines pas§' Rd™Shr ough t hese pol ar switches 9 to 14 and these
protection devices are provided by six pairs of connection elenments 145

provi ded on a step of dividingwall 61. Clainms 1. protected reversin
contactor of the typé‘coépri%’lg‘?nﬁecf‘fﬁ?i d%‘?\‘ﬁ%%?n%on?‘&'&éa R ng® ysttg‘ﬁs tyve
havi ng 5 two ekomprdsdmgettwo ntidesddcad beomtecti nakiangt csystehs daving
whose ar mat uges - agt uat r Lye.hh | i

pats ol oct P oal (0 N s nraiidndle | £308AIICANBE GbigTESy) ity

i nterconnected and whoje @rwatunes Artate Heo neets caf r teppectivey phase

series in 10 t B@itcheBP! ¥hick! Havd iRputs! Wlectxdal1y Ointet@®nnddted
el ectromagnets, these two confirmati on swtches belng actuated by '

g a
mechani cal transnP88i onOWFBUES f oPleGtEifgLld¥t t ABtERFRPPeCtryi t 3P9 t hdWo
el ectromagnet whi ebnfirpationergiridthesl Smountédr eeBpeatdvelensin ssephes in

system conpg jhses cogx| r ot shafts gach,conprising : -, a radial .arm
adapted so %g to %§gdri %‘éhgll"x ro&%ﬁ:‘dﬂ? inogne Hﬁ ectqoﬁ‘?',sqby cf%e eﬁ?’f%turtgo
of a correspondi nglecsromegngtet :these20two confixnfaticn fiswgdichds clbeing

projects radially o] ' t | [ Lt of
ot her el ect romgngtée?gﬁegpgﬁf%gqé%{aﬁén% réngatr?%nmés%mi% hgg?é%\%eﬁgﬁd c(‘?"fttqtqﬁg
rotka/t ional travel off thedswpRly Glreid ¢ dehe plectromagnet which is not

energized,
15 wherein said transmission system comprises two coaxial
rotary shafts each comprising :
- a radial arm adapted so as to be driven in rotation,
in one direction, by the armature of a corresponding

electromagnet :; and

20 - a first finger which projects radially so as to
cooperate with the confirmation switch' of the other
electromagnet for opening this confirmation switch at the
end of the rotational travel of said shaft in said’

direction.
25 2. The reversing contactor as claimed in claim 1,
W wherein said rotary shafts each comprise at least one

second finger which projects radially so as to be driven
in said direction by an actuating member of a protection '
device.

. 30 3. The reversing contactor as claimed in claim 1,
wherein said two electromagnei:s are disposed side by side
and have two respective armatures which are movable in
translation parallel to a given direction, in that the
two rotary shafts are directed perpendicularly to ‘said

35 direction and are disposed facing these two armatures,
the confirmation switch associated with each of these
electromagnets being situated in a region adjacent this
electromagnet and adjacent the corresponding rotary shaft



2. The reversing cont actor as clained in claim1, \/\herel n sal d

conprise at | east one second finger V\/m ch projects
jmuﬂllmmmﬂuﬂmm)e driven in said direction by an actuating menber of a
protecti én 8evice® 30 3. The reversismg contactor as clained in claim .
1, wherein said _two el ectyomagnet re di spased sid | de, and have tyvo» '
respect ive ar mafQr 88 ¥R ﬁ P%%‘r‘u?s: 3’ t?iﬂgﬁt i %n %&f%l ’FE‘T"EFO ang VR A
direction, in tbhattthet arm a@ssociataid sua:tte otier @ axh ik moaretye Whadys t1s
said 35 dire A re fag se t rmtunes., th

8%&-% egsog g‘ %?‘ri'%q' %g‘tg’gﬁ‘ne% e r?agné}aﬂb &ich o

confirmation sw at € éac Se -€lectto ei ng
situated in a royeshansj dtheit sﬁmdelmtanyra@dmﬂandbmademha herm fast

corresponding rﬁiéﬁytahaftsecorié sHa £, tauéet@stgeﬁlsd BYng 'thedF'aMpddis

shaft, and in t arm associ ated With one.o sal rofary shafts 1Is
carried by anSOatin@t theAsmofask withsthehgqtarysheshesiiyetede on

second rotary shaét siaéymdomeo&r mhba&ueétromag&iéﬂéﬁlc%om%sshmﬁh tHhe
two arns being then d |spo%e SO B‘FP rmf ast W|th the rotary shaft
situated on one®ERALUEE B the PI’r' e§| JRIPE Y 0operates with the
armature of the otder Theereversdngt cohta€lterr aseci.laligleﬁoritﬁdlm.nasl cl ai nred

0 clal Mg 10 wnePBERS! BackCbof I L oMoy SULA CNooRBIRLLECS o 2 efldd

contact eTéenent carried arcase o ect romagn
whi ch i s associcontiacteedement gagriedpbyl sheorexcase oferthef @aidd af the

flexible bl ade,efeétféﬁna&ﬁ@totvh%hc Es QQQB@:&%H:@% ‘th'?:em%hf R @Wle

el enrent and 15 t he second ch i's mounted fixedly on Id of -a -

case housing tf@%?@%?r&ﬂﬁy\%‘t fé?f“!%theﬁD\f&Iex&Plga biadey |ﬂV€F’~€"§'§ end

openi ng the povef smlhy ocperates sdith cend . fixedhedrbmiti alenentacimd ()

as clai rreldsl : C‘J:l’?émseéond end of which is mounted fixedly on a l1lid of a '
case housing the electromagnet, so that removal of said
1id involves . opening the power supply circuit to said
coil. _ _

5. The reversing contactor as claimed in claim 4,

20 wherein the first end of  said flexible blade extends
beyond the fixed contact element so as to cooperate with
one of said first fingers. '

6. The reversing contactor as claimed in claim 2,
comprising a general protection devic:_e operative to cause

25 abrupt opening of the set of phase switches wvia a
potential energy release mechanism, following a current L
anomaly deteci:ed by at least o.né sensor, said release u
mechanism comprising a manual control _ me_mber fbr
resetting it as well as an actuator adapted to act on

30 said second fingers so as to cause openi_ng of said
confirmation switches when said manual control member is
not in a predetermir_xed position.




+20 wherein the first end of said flexible blade extends/m
contact elenment so .as to cooperate with one of said first fin ' &“m“\
.reversing contactor as clainmed in claim2, conprising a gel\um\@‘“m B
‘devi ce operative to cause 25 abr upt Ib)peni ng of the setl'k ase? °

sw tehes via a potential energy rel ease nmechanism follow ng a current
anoOal y detected by at |east one sensor, said rel ease nechani sm conprising
a manual control nember for resetting it as well as an actuator adapted
to act on 30 sdi«d dedutnitédiedrreveraingocontss toFemuhs tontially as
confirmation sw tches when said manual control nenber is not in a

pr edet er mi nd@sgFditadohereingil/th pepevenesedor dhier SCAPMRANING drawings.

substantially as described herein with reference to the acconpanyi ng
drawi ngs. : _




