GR 96 P 3184 -1 - Description Programmabl e | ogi c

controll er The present invention relates to a programmble
| ogi ¢ control | gr 9gowpEi1Bieng assenbl i es whj ch conmmunicate 5 with one
another via a backplane bus, it being possible ‘to arrange the A
programmabl e | Qgic_controller on a nmounting rail

pr ogr ammabl e |§§P8r&8ﬁEP& ler of this type is di scl osed, for exanple,

in DE 36 03 750 Al. In this 10 docunment, i ndividual bus nodul es are

-arranged on a asaBle! | Agoniddigle assenblies of the programmabl e
| ogi c controllgfogfé plvg%égggg%ocfﬁé bus nodul es. The obj ect

~of the present invention consists in specifying a structure for a
progranmabl e | ogi ¢ conphel primente’idedtiais A1abis ks s psogiikingdial the
pr ogr ammabl e | ogi Cc c0£iroller can communi ¢ tfi\M tg_ogg another in a
manner as i muf89EFRPRETE ﬁferﬁ%mla(ﬂ?&. es which communigpte; s
achi eved b$ vi with ohet andthelr via a badkpﬂaﬁéf?ﬁswkﬁgabeihgsprSFpmated
in an essentia h ric conducti mounti n

rail, k&?tﬁgfﬁggfesgr ?ﬁgggfﬁéhgggﬁplgﬁgxgusgfgggﬁéﬁ8§ed°n d

by the nounti nBopatingnrakilee si des, - that the assenblies are

pl aced onto the nnunt!ngFrogrammabu@Ilodygrbgﬁgidfgggthréﬁéégfggésggbl|es

are mech- 25 _. _anica retai ned on the _nounting rali .
electrically cgﬁﬁE&Péﬁafo % S?&ﬂﬁgane Ry sDE g 13t Alhe B sERBB es
have a diLect dertmentpneihdividual bust anddiEle®UNYe]artianged on a

mount i ng rai |, SAPReREing Bl el CRe "dSadibas5e o THY Bootarninle on
three sides. Thegic centraddsenaref piMetedsentbi thet bus moduless screening
The object of the present invention consists in
specifying a structure for a programmable logic control-
15 ler by means of which the assemblies of the programmable
logic controller can communicate with one another in a
manner as immune from interference as possible.
The object is achieved by virtue of the fact
- that the backplane bus is mounted in an essentially
20 C-shaped, electrically conductive mounting rail,
with the result that the backplane bus is enclosed
by the mounting rail on three sides, |
- that the assemblies are placed onto the mounting
rail, with the result that the assemblies are mech-
25 anically retained on the mounting rail and are
electrically connected to the backplane bus,
- that the assemblies have a direct earth connection
to the mounting rail.
On account of the fact thit the backplane bus is
30 mounted in the mounting rail, the backplane bus is
already electrically screened on three sides. The
emplacement of the assemblies then produces screening
from the fourth side. The screening is particularly
effective since the assemblies can be connected to earth
35 via just a single



fromthe fourth side. The screening is particularly effective since the

assenblies can be connected to earth 35 via just a single R
96 P 3184 GR 96 P 33184 contact registance, nanely that with
respect to the nmounting rail. If the backpl ane bus

conpri ses indi ¢ofitalcthupesistanbd)| atandéliyh thditoi wiehe BEPhEEE Ao bamedary
surfaces and 5 ane. conne ted to one another, the length of the backpl ane
bus can be opt )"nﬁaf(?ﬂ' d to the relevant require- ments. The
backpl ane bus does not Ifhethé obackpidpnet bus comptﬁseﬂ<ﬁmﬂtﬁid@a1 bus

structure. For g aﬁersem% La‘}oihséngfan%th 1 e Il 23 e Rl

is reduced even further us no s are nDunted such
that they €an are cpppectgsd: ke PReARPEReR: |the Hengkh afdthesbagkplane

conpensat e buEOFcé;rNBéa&iﬁ:inﬁﬂ.lQCCﬂ!EEhéﬂ Ebelﬁhdmiaéiév&ant require-
| f the bus nodul e ﬁ e&? %k hooks a&'r}'ge $%’recesses on their
boundary surfa®&% szin S ? ’éﬁl Hﬁeﬁotﬂ&t ¥t PRPA§CFeldsses
of nei ghbouri nghe sidbssotouhbestrnbcuaeu Folre this medsbas the kdskoefect ed
to one an?.hQ%&f@&'@Bhlc)é ¥eling® 1$d in is red ce d fevetl Sl x{( 2 PUS

In nDun 0

nodul es are nounte rail, the chlng NOOKS are
accessi bl 8% rom t he 20Ifsthe bﬁsménlgﬁeamm@w@ [thad] they eanl osed
by t he NMowBkiengnr ahé,m&ﬁﬁﬂlﬁéerifﬁ}ﬂﬂhé ils W1 s comﬁeglrsfﬁ%%ed

ed from one

out of the latghin ecesses, the bus can be d
another in a ngflgﬂﬁQF °§Fn8Pe‘°°°“nﬁaﬁ%I i mobility.r ¢ her
advant ages and det ai | sI&€nrethe fbuen tixdules fhdw}e)vm]m;:dlﬂmyl hiookz Ofandn

exenpl ary emboqigRyk ngI Q‘eEQSses on' Eﬂggfrsbpungaag ?gg#ﬁfzggg\é\% SI d%}‘” ew

of the nDuntlng ral
shows a péPspe PF?blﬂgehDQkSFFEﬂ ther datchingerecesses of nelghbourlng

bus modules interact, the bus modules can be connected to
one another simply yet reliably.

If, when the bus modules are mounted in the
mounting rail, the latching hooks are accessible from the

20 side on which the bus modules is [sic] not enclosed by
the mounting rail, with the result that they can be
pressed out of the latching recesses, the bus modules can
be detached from one another in a particularly simple
manner. .

25 Further advantages and details emerge from the
following description of an exemplary embodiment. In the
figures:

FIG. 1 shows a side view of the mounting rail, bus
module and assembly,

30 FIG. 2 shows a perspective view of FIG. 1 from the left

underneath,
FIG. 3 shows the same structure from the front under-
neath, '

FIG. 4 shows the structure from the right underneath,



dnderneath, FIG 3 shows the same structure fromthe front under-

neat’h, FIG 4 shows the structure fromthe right underneath, .
GR 96 P 3184 @R 96 P 3182 - FIG 53 shows an exploded illustration
of tthe structure and FIG 6 perspectively shows a bus

modul e from bepg®, 5 shows an eipddaria ANAGAFRIcH |QOi enéopEEALERES
conprise, 5 as is generally known, a power supply assenbly, a central

processing unit and pe?PﬁheraI units. The individual assenblies of the
progr ammabl e | Bp@éc sonpéﬁbbeetﬁoanrynshows a bakemoduleofeomnblellow.vi a a

backpl ' bus.. h r vention, the back-
T Blane bus 1 is moliRpudar] progreRREeiL, 105:8" S3EELLTHED SoRori g, 00
rail 2. Th® noaatimggenerally scnowmodepover Bhpply aspeubdy, sasentval

al um ni um or Sﬁf@éesbinﬁowt | Gn@PPperipheral’ ilfts beﬂgoviﬂgﬁrgﬁﬁ?

| astic coatin alternative, the nmounting rail_2 co
Eonposed 15 sﬁeﬂPiéFPc°ﬁthﬂ P§°$Fiﬂvﬂﬁﬂem}?$ | ﬂ%¥5F91§e€o%?FHEn1'
The nounting oéatbewbankahanenbunei: viat ebaBkplafe babl. 2 means that

fromthe outset the back ne bus 1Jd encl.osed o ree SI

mounting rail 2, with ﬁgkge “FSsmft %:lhr?atpﬁﬁfee’btacﬁb‘f%qé{%s tih? E‘é eened
agai nst 200 elptanecadbusrrhdiist | oounted t Hinceayi dessentially C-shiaped
assenblies 3 %Suﬁeﬂﬁﬁci-ﬁﬂltﬁ t-i'ﬁebﬁ&‘iﬂl:fﬂg rail 2Ufs s ¢ g:ggow& "gﬂn&gg

rail 2 in that they are first nserted Into_a I on of
a pi vot groovePTeseny gageq efatyminiumeor ofteel heltpereldy %ﬁuﬁpnrand t he

25 backpl ane prsate, Alber. ﬂmvmaéuvagm orau hastikee deﬁtmgg.l ?S7t%¥eltﬁe
seour €0 DY 5 41 Bl lulrhS, 356Vi0a, 2udt 1 onp IR En bikoduth
mechani cal$y refa;npmaahichuhich isopubhﬁ@eﬂmwiﬁh & ié theed i ecoabiiigt he
assenbl i es 3 affe mounting of the backplane bus 1 in the mounting rail

2 means that from the outset the backplane bus 1 is

enclosed on three sides by the mbunting rail 2, with the

result that the backplane bus 1 is screened against

20 electrical irradiation from three sides.

The assemblies 3 are connected to the backplane
bus 1 and the mounting rail 2 in that they are first
inserted into a projection 5 by means of a pivot groove
4 and are then pivoted onto the mounting rail 2 and the

25 backplane bus 1. After being pivoted on, they are defini-
tively secured by a screw 6, which is screwed into the
grooved slot 7 of the mounting rail 2. As a result, the
assemblies 3 are therefore mechanically retained on the
mounting rail 2. Furthermore, when the assemblies 3 are

30 pivoted on, the assemblies 3 make contact with the
contact sets 8 of the backplane bus 1, with the result
that the assemblies 3 are also electrically connected to
the backplane bus 1.

As is particularly evident from FIG. 3, the

35 assemblies 3 have a printed circuit board 9 on which an
electrical/electronic circuit is arranged. The printed
circuit board 9



30 pivoted on, the assenbl ies 3 make contact with the contact sets 8
of the backplane bus 1, with the result that the assenblies 3 are al so
electrically cgpnggtpdsigs the backpl.age bus 1. As is
particularly e@?dent fromFIG 3, the 35 assenblies 3 have a printed

circuit board @a@n Whipgl Frxe, s5eliftphcthicalast ronbe ?Iﬁg@édi pyarigsged.
The printed. circuit hoard 9 @??é_? P31§ - 4-

can - see FI G CS8RFaACEaPPRRESLS . iBEC ,PRE(EF LiPT ( §ontack, fets 8y Fhe o
into one of thprifntédctcieégit. Board hasi nserteeningi tpbates hih8 sforeni ng

| at 10 f | t hi ' L. s | | ' . d f FI G
B 5 he scr ceRFROSPI SR ckhln 1ot hb 46 Pl Reowl 68 by fabitt ‘Bfiom FEG)
transverseSpl a8e the Shveevipgnpigtesailds ar® menngnted tqremevanatherate

11 are prefer Ya 0ESdAiE- 9 Pihte 11 NS oreent 1a®ed"Rbeahd the form
of a stanped gﬁ% a. bent partﬁ 10e I S 5\?{ gf'ft fromFIGS. 2 and
te

3, the screw stransyaxses Phab8gnllncatearRveferably degigned, g8 RR the

screw 6 bears QRtéf§ealrangver gorplexatiple iih tthe BomwasE a stampéd ahdte,
and the thread_of the_screw 6 nmakes contact with the grooved slot 7.
The assenbl i esP®BRsBBEEAL Iy have 15 a direct earth connection to the
mounting r@il 2. The As Bacletidtenthufroms FAGSsf @ candr dendheorsezrewf 6urt h
si de as ty rq4 N dit] he
transverse \A%%fgteg Hroegh sg{]%égﬁgﬁtggdb %ﬁ?&a}:‘ds %ﬁ %hie‘ggg]é{r:'s?: @ 20
of the assenbl §eBew: ficbedys PRJtRE nEraNAYPEEE RBLAtAclloin the pppewed-

transverse pl ateght Btabe} h@ndDthéi EBrédd! of. the screw 6 mdkesScontaest

(50m G 2 aen IS R0t 3 "Bl g SBRREATER PSRN A BB

correspontibng sodicectr 2ah ldonnetcbiohe toeshie moabtihg rail 2. The
backplane bus is therefore screened on its fourth side as
well.

As an alternative or in addition, the transverse
plate 11 could also be routed outwards on the rear side

20 of the assembly 3, thereby producing a direct contact of
the transverse plate 11 with the mounting rail 2.

As is evident from FIGS. 2 to 5, the backplane
bus 1 comprises individual bus modules 12, which can be
electrically connected to one another via mutually

25 corresponding connectors 13, 14, with the result that the
bus modules 12 adjoin one another with their boundary
surfaces 15, 16 when the connectors 13, 14 have been
plugged one into the other.

For the purpose of improved mechanical stability

30 of the connection, the bus modules 12 have, on their
boundary surfaces 15, latching hooks 17 which interact
with corresponding latching recesses 18 on the boundary
surfaces 16 of neighbouring bus modules 12.

When the bus modules 12 are joined together, the

35 latching hooks 17 automatically latch in the latching
recesses 18 of the respectively neighbouring bus module
12. The bus modules 12 can therefore no longer be separ-
ated from one another without a tool. In order to be able
to separate the bus modules 12



bus modul es 12 adj oi n one another wth their boundary surfaces 15, 16

wheh the connectors 13,. 14 have been pl ugged one into the other.
For the purpoa&kogslppgpygd mechani cal stgbillity 30 of the connection, the
bussnodul es 12 have, on their boundary surfaces 15, |atching hooks 17

whi ]g‘,h i nt igac}from ‘\#Bé mﬁ@m&s d:m.g t18é Qs tndBED6S €F2 Iave amem@dary
surfaces of_ pei our s .nody n

nodul es 12 ar elél P?Ped the r%"ntt hglé qlaﬁ:(ﬁﬁ n&hﬁooﬁfss#ﬁ’u ngt'i't:%?y
latch in the Immsgondingemg&qﬁk tJJ’?eiseapeesSsicblly thrghpbuklhig bus
modul e zddSad! quagtﬂe%sl%fcgn sp8iaLtva-"8x! aNPFh1 PErSEREL; as

at ed fronlone ano n order to ar at e
t he bus noBlul ex qg;ult, the latghing hooks, 17 can be pressegd out of, one

anot her agai n,14f&nbhg rachsses hd fa@éa:ﬁ nBecsecess 19 D8 pawtichiapriysi de
facing the assenplies 3. The correspondi ng | atching hook 17 is

accessi bl e thr%ﬁﬁﬂe?ﬁlkn FIG: c3ess 19 by nmeans of a screwdriver or a
simlar tool. As 5 aaecestdingtbe khecexegplaxiys ein‘bq&imém:.prhsse:ldent of

e ot § h e O mEEEE Bus bt 15T1S, $RSCRBuARILD, DALY U Bhb Ve

evident in FI e exenpl ary enb
or der 10t o 2®uef &hsubWﬁmmﬂdykﬁzlﬁ §ne byt of =dil insenkedieintao 20

of the bus noduhg %&a&s bir 8k eheahbuh%iﬁgt %ﬂntzo The Bdlf sisdeve 24 of
the nmounting rail bus_nopdul e 12 is th iyoted info the

mounting rai| 55itPehPiNeLRY jiRto the goupgding r B ub®i Fh?k@“é%‘éﬁh%ts 22
of thﬁ buls rrgddifethehariawaselualtaaecihmhaudm:maitai&zofoi{) hﬁzéﬂtﬁl:ﬂ@dﬁnel ﬁ.

15 Shortly re_thi at ng 0] 4 en es_be we

33 (See FI G cifnase rraged) of, (Hd PwlBl a8 o "B Tpgi i ratd i 01
is nechanl&alI$h¢ethyﬁbdfonetﬁbls, thevlateching dhéok. 24 hengagedibghimdk 24

can be pressedtﬂé'tweb 23DY( SRt | @N1A1 pArEIEaIEL) Y ehulel Qe +bguiecess

that the bus module 12 is mechanically retained in the
mounting rail 2. The latching hook 24 can be pressed out
by application of a screwdriver through the recess 25,

20 with the result that the bus module 12 can then be
detached again from the mounting rail 2.

As an alternative, the bus modules 12 can also
just be laid into the mounting rail 2. In every case,
however, the bus modules 12 are mounted such that they

25 can move in the mounting rail 2 in the direction of the
double arrow A (see FIG. 5). This has the advantage that
the bus modules 12 can compensate for tolerances of the
assemblies 3 which would otherwise lead to impermissible
mechanical stresses.

30 The FIG. illustrates just one bus module 12,
which is equipped with_just one assembly 3. However, it
goes without saying that a plurality of bus modules 12
may be present and that each bus module 12 is equipped
with more than one assembly 3.



20 with the result that the bus mpdule 12 can then be \d%LMLag&
fromthe nounting rail 2. As an alternative, dul es 12
can al so jerstoeh® Izaigh into the mountigg-rail 2. In e ’i&ﬁ‘"" I uu

however, the bus nodules 12 are nounted such that they 25
mounting rail 2atenthe€ldimscti on of the doubl e arrow A (see FIG 5)
Thi s has the advantage that t he bus nodul es 12 can conpensate for

t ol erances of the assenblies 3 which would otherwise |ead to

i npermi ssible 1. mech@rogxanxabdesdogi’y controllerThsoEb@isiﬂgJaiﬂmeS

Just one bus myduled 133) whibhCledumBHUANd Wit b8! ShSeRSECY

However, it goes W t hout sayi ng t at a plurality of bus nodules
may be presentb&ﬁc!FPtlﬁﬂte &3 @Gds nodule 12 is equi pped with nore than

one assenblsy 3.- the backphaiént bGsai nllil) Zecin muﬁéwaaig!gflg'a\% o

| ogic controller, caonpri asse I es conmmuni

one another via a e %515311 gjghff)edb el rg?f@&q‘gackﬁf’gﬁé‘c tHye (1)
being nounted in memnting ra:.l e(;%)sntwal:hy the stepdt; that ethei balcky

conducti ve iwllézancfﬂéghtﬁf ?ﬁéuﬁguLgiLgtggegaQ§)

pldne"
pl ane bus (1) is encl osed by t{1e nount 1 ng rail
sides, 10 - the9Bs$bx®e &4de®)y being pl aced onto the mounting

rail (2), 10ith-the It&%UHsédﬂlitéﬁi espepbih g ;p(l:i)ced onto tléér founting
recham o211 et oL agyq (e, UK Bl Sopud®) cnae eng p0iiiien (e
assenblies (3) havi pgreamgichaniicadliyh meteiandd awn the mountifgt Baimoyrhi ng
rail (2). and are electrically connected to the backplane bus
(1),
15 - the assemblies (3) having a direct earth connection
to the mounting rail (2). :
2. Programmable logic controller according to Claim
1, characterized in that the backplane bus (1) comprises
individual bus modules (12) which adjoin one another at
20 boundary surfaces (15, 16) and are connected to one
another.
3. Programmable logic controller according to Claim
2, characterized in that the bus modules (12) are mounted
such that they can move in the mounting rail (2).
25 4, Programmable logic controller according to Claim
2 or 3, characterized in that the bus modules (12) are
latched in the mounting rail (2).
5. Programmable logic controller according to Claim
2, 3 or 4, characterized in that the bus modules (12)
30 have latching hooks (17) and latching recesseé (18) omn
their boundary surfaces (15, 16), and in that the latch-
ing hooks (17) and the latching recesses (18) of
neighbouring bus modules (12) interact.



2. Programmabl e | ogic controller according to Caim 1,
characterized in that the backplane bus (1) conprises i ndi vi dual bus
nodul es (12) wBRcbeag angaone anot her at- 20 . boundary surfaces (15, 16)
and fare connected to one anot her . 3. Programmuabl e | ogi c

control l er accetding tpxsgamable Iogﬁbaéaﬁtebued a8cbpdingheobgsatimdul es

12 h h h 2). 25
5 Coroor affmBPETRESFELESR A8 ER AR g Sy eled T3 g=
characterized mounhed inetbelsnmhﬂns raid) (@r)e the lh&cblieg hookke (RBlnti ng
rail (2). afe accegsi¥1¥MERLE {:ﬁgu‘éz%”t ﬁ"iv?%gi %%red'ﬂgst %‘I 3 |

2, 3 or 4, characterized Iin that the have

hooks (17)Sand (14 chf nipiet ke encin hen gountdng) Fad sd??ao@ét{‘w

16), and in theghet P@shatClkhat t d&ol& (ﬁﬂés@éui ke oft EheNVatBREAGES
(18) of nei ghbouri ngﬁﬁgs nodul es (12) interact. GR 96 P 3184
- 7 - 6. rece Ble logic controller according to Claim
characterized in that, when the bus nodul es (12) arem

nounting rail (2), the latching hooks (17) are accejmm de
on which the bus nodules 5 (12) is [sic] not enclose ﬁ mﬂﬂﬁﬂl
rail (2), with the result that they can be pressed dut ¢of tt

recesses (18).



