GR 96 P 4464 P Description Device for coding plug-in assenblies, as well as
a device for connection of external lines to such a 5 coding device The
invention rekateg 0,3 ¢dew ce for coding plug-in assenblies as claimed in
the precharacterizing clause of claiml1l, and to a device for the connection

10 of external lines to such a coding device, as clainmed in the
prechar act er PEPRG*OFETSe of claim 3. DE 43 23 440 Al discloses a device for
the connection of external lines to a programmable | ogic controller, which

is coupledt NS C ro or si:gna L.SSion_a n be set up
physi cal | y iﬁﬁ%ggﬁdeg{g%y %‘%‘ﬁﬁé pﬁf’%gﬁa%b%ag%@%??e%om 75| ﬁg‘?ffw?es a
connecti ng dédevieeal fols gorpegtaoesifgn eXtemtiilch lomeotmectsuady  poi nt
is provigded-oRehg @etUaleor/ sensor connection and, depending on the
respective type o? 20 connection, can be provided with an el ectroni c nodul e
for signal matching and conversion. Input and output nodules can in this

case be m xed as requheedintbhsibas asladesnttageausdetieet fur coding
configuration, assenbl installatio aul.t .rect,i fication_and upgr.adi ng of
the 25 eIect?%ﬁ?clQpﬁF%%ﬁ@%flTﬁeagoﬁ%%%{T%% &gvﬁggeaPrFﬁgagaﬁgeF?%éngcts as
a mounting uniauser atheckaent fonizndodyl es, denich &g delsé gnednastpbug-in
assenbl hgs, 3Bd A% hd Rl 9enBUThE Bhohdentésalng! Wik Ods, cAbhgaged at
equal i stances. from _one anot her, for theSe 30 asse ies. Supply
lines and si §RaFbPi REEhEE AT achi RAsE1pHS8e@ft 61& &l -ectroni ¢ nodul es

via a plug connector pat 4azheplagp iMmisl @iscloses a device for the
connection of external lines to a programmable logic
controller, which 1is coupled to this controller for

15 signal transmission and can be set up physically
independently of the programmable logic controller. The
connecting device allows a modular design, in which oﬁe
connecting point is provided per actuator/sensor
connection and, depending on the respective type of

20 connection, can be provided with an electronic module
for signal matching and conversion. Input and output
modules can in this case be mixed as required. This has

an advantageous effect on configuration, assembly,
installation, £fault rectification and upgrading of the

25 electronic appliance. The connecting device at the same
time acts as a mounting unit for the electronic
modules, which are designed as plug-in assemblies, and

has a large number of identical plug-in slots, arranged

at equal distances from one another, for these

30 assemblies. Supply lines and signal lines are in each
case passed to the electronic modules via a plug

connector &t the prlug-in slot.



GR 96 P 4464 P -2- Each electronic nodul e includes a signal matching
circuit.for signals, which are carried on the external |ines, of a signal
channel . Conmsctdecp edef®nPs for the connection of external |ines are
fitted with the same 5 grid spacing as the plug-in slots and are associ at ed

with them ThecH nvendioponie ReRAe ONindDE3e8b] 8Ct sighaAr ovifli g

devi ce for coding pl ug-l n assenblies, 'bé nmeans of which, with regar o]

pl ug-in sl ot £iAEt i ar 10814 ed"BtCBgdae iGR%riRd s8I ShEsie wmal

anot her, and 1vligss t Wef t §pesgak lpldigrime Asseohhéesingeebemaptys ebr WHaeh can

in each case be pl ed | requi tred .al ogngsjde -pl.ug-.i n senplies of the
sane type, ithnépepc;%% Iggt (;ae%(ptr%x\c/%ér\]% gﬁgle%’gs%?%i If?‘ﬁgggf waﬂ%?u 2Fn Sagne
assenbl y »f g dnepagpagberng tihssepiug-iim oskops ugnidn atret adswestadted
directly adj ggent diedht, on the one side of a plug-in assenbly of the other
type. A second object Is to provide a device for the connection of external
lines, by neans of whie® alfveatdrTacks ngbegeddemdt tythe aebiegsd Wil e at

the same ti mpcanuirdigan dévickhefor r epdirRirepllag- ihorass&ebl Tk8i, MBy

creepage distance. |Ip order to gg{}i eve thda first obj.ect,, the new device for
codi ng pl ug- M8 enbl M8y (HePyFETE T nkRt PSS it Ty CRES e

f eat ur esl Gpeeairfricathed &he eguarlacimtézvagspaliongfsicleaiond. aGbaher? dastri bes
an advant age e 0 of. ¢ hj eyi.c REW devi for.the ection
of external Ig)ll}l%erg ?’Igbpro | dsedfovT/i P%%ﬁe%‘e%suéf%s qu%%eag%n %éﬁ% ,_in_ order
to achi eve t W&z <$&bndrobjeE@r TREe | RRenRB1999hs 1t has adagitiggd t hat

the packing darsidsid€aplg-deubsedembencdsidf @RCtEMMEC type, it is
possible to prevent the possibility of a plug-in
15 assembly of the one type being inserted into a plug-in
slot, located directly adjacent to it, on the one side
of a plug-in assembly of the other type. A second
object is to provide a device for the connection of
external lines, by means of which a greater packing
20 density is achieved while at the same time complying
with the requirements for the minimum creepage
distance.

In corder to achieve the first object, the new
device for coding plug-in assemblies of the type
25 mentioned initially has the features specified in the
characterizing part of c¢laim 1. Claim 2 describes an
advantageous development o©of this device. A new device
for the connecticn of external lines is provided with
the features quoted in claim 3, in order to achieve the

30 second object.
The invenzion has the advantage that the
packing density can be doubled when using electronic

modules with a low operating voltage. At the same time,



nodules with a | ow operating voltage. At the sane tine, GR 96 P 4464 P
-3- electronic nodules wth a | ow operating voltage can furthernore be
mxed in o ggugtwg4 gnit wth electronic nodul es having a higher
operating voltage, wth conpliance with_the_required mininmum creepage 5

di stance being ensured in each case, The new device for coding plug-in
assenbl i es meBAIRCERAPIE SPREFIEE fYiRBntd seqienpeeratid@es¥gitege can

predet er m nedfumtihebhmeaanotbde maredavened byet hemtiget indhi sidigadsyena
consi der abl e if%r ovenent in fgé% af e desig nvention
dv

.. 10 . _The 1]

as well as STEFThgHERt OGN 5r'i’tléﬁ%sawiq}llg]}beer eRPEARHERS nvﬂ'inFégaet ai |
in the fol | owight exompil tBncef ewantide ttdie herednainferd)s, mimimimm chc paepage
exenpl ary i t e i hyent L.An .S Irh] U t .and.in

whi ch: 155 F%%%éqggsﬁg\%rg’tgae%%ﬁ%g%ng%&gf 3° e'viTIéJee s‘#%v? f%él(g%nﬁggti on
of external |¥PRENIFPUFeIR FFFRANRL RS speanpyvéehated sfremi ke ofibtmehtig- in
assenbly, Fi @@uSns80WS h&d&Esyt W Ofpridir divapdesh pl WHibR Z%nnot be
assenbly shown in Fi urg LZPr Fllqure 4 shfvvs a _perspective view of a coded
pl ug-in assen%?‘}?r%ﬁ%nﬁ gte SPERSRES: sfBESvi tRe 3c SRS pRregabhe

assenbl y showmpro¥egene 4n Zail-safe dedignnounting unit shown in Figure

Lis a deyice for therGgnnachj i afy exLernaler neget 0 A QU AL 0Ny

appl i ance. The_external |ines, , for exanple, |lead to sensors or
actuat ors on adyRBeagsst Hatlls ke wxplained in more detail in the

following text with reference to the drawings, in which
one exemplary embodiment of the invention is
illustrated, and in which:

15 Figure 1 shows a mounting unit of a device for the

connection of external lines,

Figure 2 shows a perspective view of an uncoded plué—
in assembly,

Figure 3 shows a side view of the uncoded plug-in

20 assembly shown in Figure 2,

Figure 4 shows a perspective view of a coded plug-in
assembly, and

Figure 5 shows a side view of the coded plug-in
assembly shown in Figure 4.

25 The mounting unit shown in Figure 1 is a device
for the connection of external lines to an automation
appliance. The external lines, which, for example, lead
to sensors or actuators on a process that is to be

controlled,



controll ed, GR 96 P 4464 P -4- are connected in the |ower part of the

el ectronic appliance to, for exanple, connecting elenments 1...10, which
are designed g5 berm palsy W th operating openings | ocated above them
Plug-in slots 11...18 for electronic 5 nodul-es are arranged in the upper

part of the appliance, include _a signal matching, circui and .carry out
si gnal preprogggsi'f‘f@ﬁmﬁﬁitc?ﬁ1 mi{/1 d?‘bger&&g’ﬁéﬂnd?ﬁ‘ “on hett‘?’fpeet}fe Gial
line. Finallyapdatanteanseai ssion texamel ewt eratriert appl iclweenses 7a.x0 gi t al
interface 10 wl]r.lg.ch L%e ‘Maéit%né}]‘i"easdtgkhalnal§ g«?@h 6§%r9£9¥1§d% elilgs

na or ea si gnal

channel . Two connecting ter s are required annetl”, and
are arranged bAe2hBeyvehie otheR: PlaFiighatlehéndd < &afobe edpsitaranidy

one el ect 50ni godRUuke Wi aa2da¥ged volhagensupphypetl Jaic exgepl @nd5 a
24 V nodule is i?serted i.ntq the Igg{ql n.slot 11, t%en a slide 20 is noved

to the "DC' pdBPtIBACand "ExtEthd Belf PRESRNP (rkETFYibr 2BCLARFRY can
be connect ed ¢ot asfignafl s_:irgnaioccﬁmimd;, byhtredan snaaf dhﬁf@ﬁndepéhagrig;ardﬂ nal s
Lot 2 o0 4807 SRR G2 DR cia eSS0,
only one signa® dhighneMticgagiarat eppldagides Reshia chsH wwohndated fiaxrd he
right-hang pais, of ; 6ONREGIIHY dres M B8LStalor il il ugsdn %L’Bt&d\]ali’ %ﬁée
are the 25 connecting_termnals 1 and 2. \Wen fitted with a 230 V ul e,
the slide 20 GRRRNBE- nvEd SBUITRE 1A CREERTRR, SFife FRMHAERFCFEEDARSD
di st ance nustsbgnagl eathenridian &n8 raed oarkhngedword abeveontest edHer a 230
v Two signal channels can be operated by one electronic
module with a 24 V DC voltage supply. If, for example,
15 a 24 V module is inserted into the plug-in slot 11,
then a slide 20 is moved to the "DC" position, and
external 1lines for 24 V sensors or actuators can :be
connected to a first signal channel by means of the
connecting terminals 1 and 2, and to a second signal
20 channel by means of the connecting terminals 3 and 4.
In electronic modules with a 230 V AC voltage supply,
only one signal channel is operated, and is in this
case connected to the right-hand pair of connecting
terminals. For the plug-in slots 11, these are the
25 connecting terminals 1 and 2. When fitted with a 230 V
module, the slide 20 must be moved to the "ACH
position. The minimum creepage distance must be greater
than 5.5 mm for 1lines which are connected to a 230 V
module. In order to comply with this requirement, it is
30 nrecessary to ensure that those connecting terminals
which are adjacent to the connecting terminals of the

-

signal channel of an AC module remain unoccupied. IE,



nodule. In order to conply with this requirenent, it is 30 necessary to
ensure that those connecting termnals which are adjacent to the
connecting t 1 bal the signal channel of an AC nodule remain
unoccupi ed. ﬁ%né]%réegé?rﬁl g), GR 96 P_4464 P a 230 V nodule is inserted
into the plug-in_slot 12, then the connecfing termnals 5 and 6 are used
for connecti iy #88 & ghafudBanhel irfset@shnéREPngheerpd watsn7 sdmt 812,

aut omat i cal | t HemithdIneegitRicadingi ety ar & 5apa0vd ded-d ofskhe podul e
in the plug-in slot 12 which, ver, with this fit, has no second signal

I ho I
channel . HOWSTRBFIEFE1RE ALESEERA T o~RARGRS - t ARR ORENGSHEH | RETHRM Pal s 3
and 4 al so réhmmdf8eeutdmasicell 4 demaiinl envbicabies,desirgredtiay 410

si gnal chann e Inse [ [ 'y to the right _al ongside a
230 V nodul e?;rzﬁt o%(ghf%(}sién]gfeﬁ‘%%%r}#mﬁk% ?Pold{)ﬁ elr}lma%/igg i se"ﬁ?]e%ht her e.
This is prevéwaVeY. chdithy Baishdifoushag o t¥rcendcsigniad notanmes] . whi ch

are also cal lifyddig; | Drassenipbi8ssaSiyNeR tdestfL NEAALS t%ea%&éé-[fﬁi
actual | y unoccupi ed, . t he, pl ug-ln Slit 13 may.be fitted wth a nodul e as

requi red. Fi i@ Lsd 3 elti Fef§ shOWAAperEpRct iM% eRand4a i de
view of an unmcailede phhfjchniasskemigned deéoti eab sebaa@NeaHEIA Sy epaised

of one. pl o 1T TR S p st LR, &0 | FHRE E a8 AT SO b nedl oY roui ¢
board 22 is @xBhdateédhonahea hadsigdg -Tharmsll p2dpedt smodulef malye bwusi ng
21 on the sidgssuedt haledd. cathbe inNserdhed drdtey Ivydecshohy 28ni nide
rounti ng um‘ﬁogggnénﬁs tlggelné egg%ogg%ptgg%ules, which are also
called plug-in assemblies. Since the terminals 7 and 8
15 are actually unoccupied, the plug-in slot 13 may be
fitted with a module as required.
Figures 2 and 3 respectively show a perspecti&e
view and a side view of an uncoded plug-in assembly.
Identical reference symbols are used for identical
20 varts. Its housing 21 essentially extends over the
width of one plug-in slot spacing, which is 10.16 mm. A
populated printed circuit board 22 is accommodated in
the housing 21, and projects out of the housing 21 on
the side, such that it can be inserted into guide slots
25 in the mounting unit. For inserting into the mounting
unit shown in Figure 1, the assemblies are hooked-in on
the upper edge of the mounting unit by means of hinge
pins 23 and 24 and are pivoted downward, so that the
contact surfaces located on the top of the side edges
30 of the printed circuit board 22 can produce a plug
connection to contact springs in the guide slots. In
crder that an electronic module for a DC voltage supply
can Dbe inserted cnly in an appropriately connected

clug-in slot, the sice



unit shown in Figure 1, the assenblies are hooked-in on the upper edge of
the nmounting unit by nmeans of hinge pins 23 and 24 and are pivoted
downwar d, so ¢habgt begaent act surfaces |located on the top of the side edges
30 of the printed circuit board 22 can preduce a plug connection to
contact sprin in.th i I n_arder that an. el ectronic dul e for
a DC vol tage %%%%I&gqgﬁgﬁgﬁﬁﬁgé?%éa %nfyci%?a&ngpﬁggﬁg?a%éf§eggﬁ%§5t5&

pl ug-in slot,thée pisdeion GRIY6aPRI4642P - Figmdyge il9 pwbehdethav chdangecess
26, which corgesgands t @st he, pesid i opcel goditi @R, (O Rd) aﬁ’%@ﬂﬁth%s

coding slide 20 is _in the "DC' position. Uncoded assenblies according to
Fi gures 2 andP&CaFeitgedq of 18MEES ofi @1 mMd A% WeeH £ ¢lpetvsrigge
supply and cafodeléssewied an 24hev @aig-idltaddt Supdly . .ankB o gwee 1)

I id . t ired. ,The.h [ 27 af d nbl y,
< T PTust r ot o FRC Prur 88 4 it SPRAS R oy SRR ot 2a” ohe L0 (" LU Bne i do

for codi ng amalbagsadeecess a2t che coeqespedds to a correspondi ng
projection of an adigeentgeded pbug-ij¢ agse o er gj dg, so
t hat coded assenblies can ,fl?k_gwi g';e be insertedgpﬁtggt gggﬁ&gwn as% 01(:::\13s
... 18 al ongsl HestsaEedaridt hetIuEEsS13 RBQUST diRS FhETEIRGG I YBsgned
as a chapge tonéhend dshdef tbe h‘t@@engi EnB0nard 31 r&dedbatod hi gneenits
own prevents an uncoded assenbly from bei ng inserted into _the hinged joint
i mredi at el y RPThESPPERE- hardl sittle ©PTASEERBG 28senBr§- eFﬁlf?ane%ﬂen@é‘,
forces that 28djacéenoncdied ol ng-pnnssaemiikept ¢nwkhenddwemgeide, t be
that coded assemblies can likewise be inserted into the

11

plug-in slots 11 .. 18 alongside. one another as
15 required. The coding is designed as a change to the
width of the hinge pins 30 and 31, so that this on its
own prevents an uncoded assembly from being insertéd
into the hinged Jjoint immediately on the right-hand
side of a coded assembly. In consequence, forces that
20 act on the coding pins are kept low, and damage to the
mounting unit cr to the plug-in assemblies by the
coding i1s wvirtually precluded. Thus, only a further
coded plug-in assembly can be inserted on the right-
hand side in the immediate vicinity of a coded assembly
25 while, on the other hand, either an uncoded plug-in
assembly or a ccded plug-in assembly can be inserted on
the 1left-hand side. Thus, in a device for the
connection of external 1lines, the coding reliably
ensures that the required minimum creepage distance for

30 230 V modules is complied with.



mounting unit or to the plug-in assenblies by the coding is virtually
precl uded. Thus, onIy a further coded plug-in assenbly can be inserted on
the right- hagd d hﬁsgh% i medi ate vicinity of a coded assenbly 25
while, on the ot han ei ther an upnceded plug-in assenbly or a coded
pl ug-in assenb“_/ can be |nserted on t e left-hand side. Thus, in a device
for the conne®tFRRUER extRr ddi€ | & cEBPRG IMARtab| FhensiREEnERER t he
requi red ni nihas c:rmpagesdlrabeﬂceoﬁortriﬂ) basdf@sV obdul edevBc€0HYY eghui t h.
GR 96 P 4464 ough, _iLn ry. embodi nent, the _i.nventiqn has
been descri be‘gonge?ﬁl Egasﬁ%; Skte E%Vli ce e% (e EorleEtt e of ekt erﬁﬁg

| i nes as a notemvaysdent moshd esonaer gll@#tmmn@srma@u}aéeclfpmmtchempllhgs for
the plug-s5 i pyslAtsd nlhh%ﬂg)uaahﬂglﬁgl tunwe 't?l\ée”fﬁ@éhé% lsi% Sngsb' e

for any other rmuntlng units for the cdding o ug-1n assenblies
exanple, it cAAiBHaD E%eéoﬁforané’od?qﬁeﬁl‘ﬁ‘@uPﬁlﬁgsBﬁBFFe§°irn thenmeding ehck or
for coding frpmge@nnem@mbmea ertgrl‘ ammpaé ,0giie J@a:ﬁiOfHer obked Whbeh is

fitted with |n ;t_nor ut asaserrepll 'Sy i - Pater%._e s . 1. A
devi ce for cod?hg Bl LPg | S s S “éb Shiidh 3rén?‘h? drtatf"]'beoﬁ tf86 in a

nmounti ng uni tcw'iilhgpl dgrorg i ncs»h@tegtamsanged ata eqpabgratmabdles aloagsi de
one 10 controller which is fitted with input or output
assemblies.



anot her, characterized in that coded plug-in assenblies have a projection
(28) on the one side and a recess (29), which correﬁionds to a

correspondi NngProj estiPr,0f an 10 adj acent i ﬂﬁjﬂﬂlﬂ"ﬂlll""&
*! L M S d

assenbly, on the other side, so that_they can b
plug-in slots (11 c1aj 18) alongside one another ‘as required, and in
that uncoded FUY i“535BRbl i es have no such 15 recess so that

t hey cannot be plugged into an inmediately adjacent plug-in slot on the

one side of coded uge.l S ly. : e _dey| .cl ai |
claiml1, cha?ldct eri 22% _Qi’ev’lclae; fg at ki %1%%5 %ﬂq]gsrgcéﬁgggggil\%gt’e%ﬁcghe
pl ug- 20 are jint¢nded relbe fifd)ed ghpuk BOHRRdEd jWwiitt withrplug-

Insertiong ang, i kil He-HMECIAON ed?2B) Ak EPEEES 4PN ae0ds6e
plug-in assenblies are |ocated i.n the region of the hinged joint, so that a
proj ection, ianatger, charagiErizgte on its own prevents the insertion of

a plug-in assenbl yinnthatheoliedged yopiitt . a8semblieA hdew e pfdfection
connecti on of exffgpaknllkgg§ Qﬁg'ngiﬁéthhQ slggges 1152?h§ ﬁ%%%GPn 20

arranged at equal”interval’s al ongsi de one another, "and hav
assenbl i es whi ch copreg¢srandsgrad at EhirwmgsEHansling f progiegtdion whifchaar e

carried pp the exteindbeht NeSoded B196-RH46hJ2ahar act st i zads i o fbat
two signal channels are Eﬁrow ded Eerngl ug-in slot, the connecting

elements (1 ... 1H9%f @Ri ER2S gy £ sPagIsFr dmG&d o iRkigein

slots (11 . 18) alongside one another as
required, and

- in that uncoded plug-in assemblies have no such

15 recess so that they cannot be plugged into an
immediately adjacent plug-in slot on the one side
of a coded plug-in assembly. :

2. The device as claimed in claim 1, characterized

- in that the assemblies can be pivoted on the plug-

20 in slots (11 ... 18), about a hinged joint, for
insertion, and »

- in that the projection (28) and recess (29) of
coded plug-in assemblies are located in the region
of the hinged 3joint, so that a projection, if

25 appropriate, on its own prevents the insertion of
a plug-in assembly into the hinged joint.

3. A device for connection of external lines

having plug-in slots (11 ... 18) arranged at equal

intervals alongside one another, and having plug-in
30 assemblies which contain a signal matching circuit for

signals which are carried on the external lines,



5 one another at half the plug-in slot spacing in the direction in
whi ch the plug-in slots are nunber ed, in which c /a@ di stance between

t he connecti nﬁgﬁu%egisqt S adj acent channel s gﬂm, J’” t he

required min eepage 10 di st ghce for* cur
operating voltage of a plurality of possible operating voltajes, and is
| ess than t heChagarE8di®SH num creepage distance for a higher operating

vol tage of the possghbl enager &g sViQ_:}rta’iQeSchélﬂﬂelQ V\/élréh eaoerildesy 1§Jer
di stance between th connectjeng el ements_o ne S beéween whi

connecting el errentE P-afotH IcaPEeF%&é‘pede engnhPeatler - t hart® he
requi red m ni mum co€epelgicHi ssxag:wlf arhaume kot saxg  Ehrerangher adpeicatiidag

vol'tage, 20 ble! @ﬁo >ERAE0 U Uahf AsREMles. 1t R1ReN! ghes; pperal i ng

vol t age I ncl ude mat ching circu annel
connecting el ement §h§redllé’@§t~éd>fbn ithe vIneCBi d’éheanﬁlﬁavéna p"’rléatcsct iag1e (28)

on the one side anguapeeeRss {R9)whiMH Chade the diseRmREPOpESwetA %he
correspondi ng proj ection aof an asj acent cod? cgzg in asserltg)qk%/‘E on the
ot her side, so thafoPREYTTERT be®rREEALSY i Rfo tH& PFEQE &l ordsi de
one another as reqgreaderandthan t haheuncodetir@dig- miniassenblorespadd h  a

| ow 30 Operﬁg_lsp_g %Olfggec f).lhé tusdeat (azg;gualoqi@%gﬁggv%llt%u't for

bot h S|gnal channel's°and Fave ho SUch Tecess caniot: be
inserted into an iaffed #laisalddiviceht ppssdble PrrraninGevohtagese @nda

coded plug-in asseqBly.1ess than the required minimum creepage
distance for a higher operating wvoltage of the
possible operating voltages, and in which case the

15 distance between the connecting elements of two
channels, between which connecting elements of
another channel are located, is greater than the
required minimum creepage distance for currents at
the higher cperating voltage,

20 - in that coded plug-in assemblies with a higher
operating ~voltage include a signal matching
circuit for a channel whose connecting elements
are located on the one side, and have a projection
(28) on the one side and a recess (29), which

25 corresponds to a corresponding projection of an
adjacent coded plug-in assembly, on the other
side, so that they can be inserted into the plug-
in slots alongside one another as required, and

- in that uncoded plug-in assemblies with a low

30 operating voltage include a signal matching
circuit for both signal channels and have no such
recess (29), so that they cannot pe inserted into
an immediazely adjacent plug-in slot on the one

side ©f a ccded plug-in assembly.



