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The invention relates to a warship and has particular
reference to the improvement of warships of the type
disclosed in German patent 20 56 069,

In warships of the kind known from German patent

20 56 069 a significant rationalisation is obtained
during manufacture in that the weapon units, the fire
control units, the floodlight units and/or the position
finding units are prepared on standardised platforms
outside of the ship in special factories, and in that
the standardised platforms provided with the units then
only need to be mounted on standardised foundations
provided in the hull of the ship. The known system of
standardised operating units not only makes it possible
to manufacture warships economically but also makes it
possible to change out obsolete units in a simple
manner, simply by removing the standardised platform
carrying the old unit from the associated standardised
foundation, and by replacing it with another standard-
ised platform equipped with a modernised or new unit.
This can take place within a,very'short period of a few
days, whereas previously'months of conversion work were
necessary for this purpose. The modernised or new unit
will typically have been previously prepared in a '
special factory on.a suitable standardised platform.
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apparatus nounted at a renote location via a |ine. The comand post unit is

al sQ preferably housed in a container in the interior of the ship. 10 All -
its mentioned here are standardi sed operating units which is intendet,
\ that, as far as possible, zall of the total el ement s necessary for
ratlon of the unit are contained in as conpact a form 15 as
posstfe in the unit so that a conplete interchange of the unit is possib
wi t Hout a great deal of disassem bly work. The standardi sed operating
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Preferred degﬁgns of andardi s Eﬁrns and of the corres-_ ponding

standar&h§e& an&Bei GRBtaLRen; spo @d Katos supkgbht No. 2 094 448.
Two or nbbetdbhfehemhessamﬂardneedahobedabnnabSédndatH|snd platformtypes

(o) SABBeR il "BLRLEA 58 ATREROTY) 16885 20B0v R BT PYbECmE® o9, 30.
373. A propead eesh pnétkﬁgmﬁlaargneﬁeuablgnbouseé however in the fact that

i nfor mtbaRalindpSHhStheNihkapiobPebethet BRig2- 1 ndividual standardi sed
opgi@ating units and between-the units and t e command post unit must be

present in a very |arge nunber. By way of exanple approxi mately 31
200 km @fildghe aakke meatiphedchiery beel atdndhirlised vpesStpngn order to be
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possible, all of the total elements necessary for the
operation of the unit are contained in as compact a form

16 a5 possible in the unit so that a complete interchange
of the unit is possible without a great deal of disassem-
bly work. The standardised operating units are in parti-
cular housed in containers which - to the extent that
they are not located in the interior of the ship -

20  should each be closed at the top by the aforementioned
standardised platform on which the apparatus belonging
to the unit (for example a cannon) is mounted. Preferred
designs of the standardised platforms and of the corres-
ponding standardised foundations are disclosed in U.K.

25 patent No. 2 094 448.

Two or more different standardised
foundation/standardised platform types (for example of
different dimensions) can also be provided, as e.g.

80 disclosed in U.K. Patent appllcatlon 82 03 375, publica-
tion Nr. 2 095 373. ' -

A problem with the known warship designs lies however in
the fact that information transmission lines between the

85 individual standardised operating units and between the
units and the command post'unit must be present in a
very large number. By way of example épprbximately



cabl es laird, secured, cast to the bul k heads, and provided wth 'Tth
,nav only S|gn|f|es a consi derabl e amount of work but al so brings t a -

“qui t-e consi derable increase in the wei ghtg of the ship which is undesi r abl e.
Particul arly di sadvantageous is 10 the fact that on replacing old units
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reprsents a considerable disadvantage and it should be

15 born in mind that some of the standardised operating
units require up to 40 plugs with, in each case,'up to
40 pins in order to be able to effect the required
exchange of information with other units or with the
command post.,

“bost unit. For this purpose cabl e tracks nust be con- 5 structg:gégf t he

20
The object of the inventioh'is thus to provide a warship
of the initially named kind in which the mechanical stan-
dardisation achieved by the provision of standardised
operating units, using standardised foundations in the

25 ships hull and standardised platforms carrying the
units, is supplemented by an electronic standardisation
which makes it possible not only to considerably reduce
the cost and effort of providing cabling between the
units and the command post, but also makes it possible

30 to dispense with the need for new cabling each time some
or all of the standardised operating units are replaced
by new or modernised standardised containers on standard-
ised platfofms. '

35 In order to satisfy this object there is provided, in ac-
cordance with the invention, a warship comprising a
‘hull; a plurality of standardised foundations provided



in said hull; a central command post unit; a navigation unit; at |east one

( atlon unit; a plurality of standardlsed operating unlts each SR
conpki¥i\ng either a controlling unit or a controlled unit and each Ny
[ D 5 a respective contain which is closed at the top by a
standardised platformreceivable in one of said standard- ised foundations;,
power supply | i nes connect ed to and termnating at said central conmand .&52
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the dat@t&ﬁ&&@éué@f&lﬁfém ﬁé@émﬂé% %}?éaéf gk i dgandhiidL bel ong to
t he sane function é%]grou exckaa}hgle l?ﬁ§ql t1sed crude 20 jnformation and

wher ei nt3¢9 nfRyrdations; o??x"éﬁ SYneshrd te A0 d between the
dat a proermind 5ing éh&sicamiarthaeobomﬁm ipws tinidit afndathdrunct i onal

group | e ed f r ed operatlng
units f&?g#)h Pex%:*]angeig] sal 19‘}{ seo4 cperro?egslsfﬁrgrbn% Cfjédswhereby each
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as the gajg controlling and controlled standardised operating

units form functional groups; wherein the data proces-
sors of the standardised operating units which belong to
the same functional group only exchange digitised crude

20 information and wherein standardised information trans-
mission lines are laid between the data processors of
the standardised operéting units of each functional
group independently of the nature of the different stan-
dardised operating units for the exchange of said

25 digitised crude information, whereby each data processor
provides-a-standa?dised electronic interface equipped
with the 'same connection contacts and sockets, in
addition to the standardised information transmission
lines and the standardised mechanical interface between

30 the standardised platforms of the individually designed
operating units and the standardised operating units,

Thus, in accordance with the invention, the standardised
foundations which are fixedly built into the hull are

35 supplemented by a standardised transmission line system
which is built into the ship in just the same way as the
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st andar di sed fqundati ons and which can be used for all the units byt

'into
t he standafdi sed foundations by neans of standardi sed pl atforns. :
gthandardi sed infor- mation transmission line systemis only indi @) i sed
5 to a degree such that only fire conrol units, for exanple, carn-b€ built

into specijied standar di sed founda- tionsy that only abovewater or e
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ine system 20 S for exanpl e possible To nount a nodern rocket weapon
in place of an &h9BFet thabnABhy abowewdtier orjyrdepwaten WeARON MHitee of

aln' f’} d one, t ihn aoggandawwedaﬁouadsﬁirgtla_ but@wﬂﬁeﬂfseaaﬁﬁ:uﬂﬁait &Qﬂn}da_- |
pl at f orm wi t hou requifipg,pew cabling. co nd. p uni t. cant ai ne
in a container EAH“QPSBngeLﬁagIggﬁdgﬁ?mﬁpﬁeﬂfghe“n¥P§H@'{ihﬁacq4&rq ct that
only crude 1Onf ouméti on EbeeXikangan Orlycke mémnted tat sgecifimnnot be '
prepared by the,,Lad Ldual t 0CeSS rON4 | | S
parti- 30 cul %PPgt%Péﬁl ??cgﬁtg ?%?ﬁf hgﬁrg%;ﬁj%l?i‘g#qj%d?i}fey C%?r&b:‘k&gl‘%{/ﬁodf t he
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‘between the uni FgndRAEERhYEScANTbOCHUEED LHEo UdadE $Edhddved CoHMBIThnSt
unit s d|5pensggo%ﬁt@he type or special construction of the unit is
15 however in other respects immaterial, by reason of the
standardised information transmission line system of the
invention, because the data processor built into the
unit can bring all the data into a form compatible with
: the standardised information line system.
20 _
| It is for example possible to mount a modern rocket
weapon in place of an obsolete cannon, or a modern fire
control unit in place of an old one, in a standardised
foundation by means of a standardised platform without
25 requiring new cabling. A command post unit contained in
a coﬁtainer can 3130 be replaced by a new one at any
time. The fact that only crude information is exchanged
between the units, whiech cannot be prépared by the indi-
vidual data processors provided for each unit, is partie
80 cularly significant for the reduction in the complexity
of the cabling. Thus every avoidable transmission of in-
formation and data between the units themselves and
between the units and the command post unit is dispensed
with. '
35
The crude information, for example in the case of a
‘weapon, can relate to aiming, to ballistiecs, to munition



35 The crude information, for exanple in the case of a weapon, can relate
to aiming, to ballistics, to nunition specific data or to restrictions
on the range of the weapon. The decentralisation of the control of the AN
s brought 5 about in this mayshas the great advantage that the indi-
Rl units remain operable to a‘“restricted degree on destruction of the.
eLfations center during battle. For this purpose, in accordance with a ‘\;g,ﬂ
preferr q&q (oF-1¢ fyal (e PXete]) vi ded at each '
con- %qJet% %I ?%r%t an ?‘% Ts %55%}&??%9 S’n }1 # g’@?n Vi gal weapons can
t hus sthanmgwoperated usi ng thls keyboard because the characteristic data
for the particular weapon is present I n decentralised formin the associ a-
ted dat rocess 5 troI t he on_h ver .nor II akes pl ace
fromth 5&??6# ﬁﬁﬁP eFoﬁgEQ RE gnng“#ﬁFoga L %on such as
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reduce the ca Ilng co exity - 1n conpari - st andar di sed
oper at | §@s¥iiue &%ﬂ&e9ﬁ1ﬁ@e1p®e6@tﬁnms ssnkerodugdpet battige B9%oci ati on of

an indi \ﬂhdlsalpuﬂeto&egr AGe 320 r'dand e AR hU A Tprletf‘ek'%eaa%hIﬁaH&MeB%S' ble to
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péﬁbte$nadlg@nemwndanﬂishnompewatumgfumétunﬂhendnddnidahnes for reasons of’
weapons can thus still be operated using this keyboard
because the characteristic data for the particular
- weapon is present in decentralised form in the associa-

. ted data processor. -
15

Control of the weapon however normally takes place from
the fire control unit which delivers the crude informa-
tion, such as direction and range, via the standardised
information transmission line,

20
The construction in accordance with the invention makes
it possible to reduce the cabling complexity in compari-
son with the known standardised operating unit system to

_ 1/3 or 1/4,

26 _
As a result of the association of an individuval data
processor with each unit it is basically possible to
make do with a single cable instead of the 30 informa-
tion cables that were previously necessary. However,

80  even with the new system, one operates in general with.

from two to five information cables for reasons of
bedundancy.

Both classical cables and also coaxial cables, and in

35 particular glassfibre cables which permit particularly
‘high data speeds are suitable cables for the standard-
ised information transmission line system of the
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redundancy. Both classical cables and al so coaxial cables, and in 35

particul ar ‘gl assfi bre cables which permt particularly high data speeds<gye
Wabl e cables for the standard- ised infornmation transm.ssion |i =@

of the i nvention. In order to provide {edundancy it is . further
advantageo- us if the data processors arefconstructed so that each 5 of
e several standardised information transm ssion |ines between units
elonging tq different functlonal groups can take over the total
|nfornat|on tramB¥%PBELBA: 1t a standardised information transmssion |ine
between two units becones i noperative the other line can thus 10 take

over the total FHf BFHQP' 28 brav &Tbs e@nddRe ¢ N 801 s iy ddVert 4

somewhat nore s but nevert ess contlnues, to eqiuredg* oggﬁﬁ{e flow
of . i nformation. Ypt1 stBSrFPEﬁIBFPﬁe%ﬂ%ﬁﬁt%@%dﬂ%ﬁ??'q?&F n-
formation t ﬁansafsshensbvaealcsuamamiéed hﬁnmmst:bdn atfamsmissiadn gr oup to

a ring. The '”fgiﬁﬁE'Bgﬁh§en'ﬂ i@bs @gnngegé éﬂétfﬁh Yi dip routes

fromone unit t ron1 o one uni i, Sso-that on
i nterruption of 8rAUPBi Agnatakacoper nt:he héowllinf@nmwon JFransmksRE9hn

continues to bergngus@dndbPdPEEET {APorHAEESE £PEnSEIVSLHN Y1l did dwnand
st andard- ised |nforn§%|op trans sSsi on #tnes can omev be | ai bet ween
pike: P8 ye: hae

specific units &NOgY foredr ﬁﬂp%ﬁﬂ Pty
dependence 16h t bakei guiti eneceobntbnfumattomcerammmmmp wioteh st em

In a preferred e t f t ‘ﬂgqm si on
- lines are laid ggg??ﬁahéglgnﬁg% o8 %éﬂ%? ?etgutg H tJJ"(;]lgeﬁéar at edéf rom
one anot her bet We8s8 spatinvesstanensurecy ﬁpmpbﬂtﬂgflﬁﬁt i dntorration.
ensure additional security for the transm ssion of in-

It is particularly advantageous if the standardised in-
15 formation transmission lines connect all the units of a

functional group to a ring. The information is, in this

arrangement, transmitted by two routes from one unit to

the other or from the command post to one unit, so that

on interruption of the ring at one point the full flow
20  of information continues to be ensured.

In order to inrease the redundancy additional standard-
ised information transmission lines can however be laid
between specific units of a funectional grdup and/or. the

25 command post in dependence on the significance of the
unit concerned for the total system.

In a preferred embodiment several standardised informa=
tion transmission lines are laid electrically in

_ 30 parallel but spatially separated from one another
between specific standardised operating units in order
to ensure additional security for the transmission-of in-
formation in the event of damage.

35 Particular significance is attributed to the recognition
underlying the present teaching that the units should be
subdivided into functional groups in order to provide a



formation in the event of damage. 35 Particul ar significance is

attributed to the recognition underlying the present teaching that +the

. units shoul d be subdivided into functional groups in order to provide a Y,
dar.di sed information transm ssion |ine system Con- trolling units i

(#Eﬁgxrs) and controlled units (effectors) are associated with one anot her

“in ctio- nal groups. For exanple-a rocket control unit is 5 conbi ned NP5

with,a rocket firing unit into a functional group, or a torpedo control )

uni t1i s carfardisnd Hafaraiday tiranspigsion rld €a SYFEM-0Mgr oup. In one
practi cadr g ety e amins) mrmatedl(ﬁnitlsnlt IS connec‘t ed via

st andar dj f.or on, S N el ] wat er weapon
units an a‘gsoé(}?"'s‘imaelldg i r%oaccq rolwgtfﬁﬁ et%%ro\é'v' ti]n }a r?ct i onal group.
Fur t her mele, grqupiss. hqredxanpliena toeskedncont redmvarid 15 post unit to be
ConNnBCt &fbmtl $hed ANAH CH StudY Cffi"ﬁtdg?rhntirtari%'ﬂé%' Phrciti@nap th the

under wat er weapons and asso- ciated Tire control units to forma second

functi orEIO4Ro . EOrASH /Al Ul ¢ £oPddned Mitd acommuni cation

uni ts t heornpddeert iimg dindit darvewed dlincadeinadr gaodipy t h t he command post
unit via standardised information transms- sion lines-to forma third
functional group. Mreover, the central conmand post unit should be
connect ekh \ane 3B ac tlieald emticddments dihventcient rialacommagido positnes wi t h

SPepd f i Gy t@ "t e Al '&éﬂﬁatr'ﬂi%% ‘%rﬁﬁbgﬁét‘lo‘?ﬁ‘ﬁ'ren@sﬁi is@n unit. In

partlcular e fire control units, conman ost unit and a naV|gat|on

unit sHoAM lfjd'ﬁﬁ é{‘if%rql"rﬁ faRRMeYAES ‘” WW angk ag8ocii@m ar signifi-

30 cangsl diree Yuntrolhamicskeio dbidra tﬂifnwmmt.tis:narld,gmp tionally, at
| east one communi cation unit should also belong to the fourth functional

group. - _ _ _
Furthermore, it is expedient for the central command

_ 15 post unit to be connected via standardised information
transmission lines with the underwater weapons and asso-
ciated fire control units to form a second functional
group. '

20 In a warship having a plurality of communication units
the latter should be'connected together and with the
command post unit'via standardised information transmis-
sion lines to form a third functional group.'Mpreover,
the central command post unit should be connected via

25 standardised information transmiSsign Iines with
spedific_standardised operating units and with said navi-
gation unit. In particular, the fire control units, the
command post unit and a navigation unit should form a
fourth functional group which is of particular signifi-

80 cance on a ship. The rocket and/or torpedo units and, op-

~ tionally, at least one communication unit should ‘also
belong to the fourth functional group.

A specific standardised information transmission line is

85 preferably provided for the signals given by the naviga-
tion unit, with this standardised information transmis-
sion line connecting all the standardised operating
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A specific standardised information transmssion line is 35 preferably
provi ded for the signals given by the naviga- tion unit, with this
ghandardi sed information transms- sion |ine connecting all the
standardlsed operating units and the conmunication unit or units.
.are -supplied with the signals into a ring This arrangenent provides
sqpstantlal advantage that the conplexity of the -cabling for supplying the
i ndivi- dualy units, with the SI nal s, of e navi gati.on unit con5|derably
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standar di sed i nsappeiednwithnthé ssignals |imes aisethgor the transm ssion of
the signals 10 comng fromthe navigation unit can al so be used for the
transm ssion of crude information if one or nore of the standardised
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conpatibility w andar d ormati 0 ransni ssi on
t he in battle. The incorporation of the special standardised

18  information transmission line system normally used for
transmitting the navigation signéls in ring form into
the crude information transmission system for the indivi-
dual standardised operating units thus improves the re-
dundancy and hence'the operational reliability of the in-
20 formation transmission system without considerably incre-
as1ng the cabling complexity.

A particular advantage of the present proposal resides
in the fact that shipboard units which at the present

35  time still operate extensively in analog manner can
readily be made suitable for ‘the standardised infofma-
tion transmission line syStem'of the invention by '

~analog/digital converters bui1t into the data proces-

sors. For future units which from the outset will

30 operate in digital manner the compatibility with the
standardised information transmission line system of the
invention is present from the'very beginning.

The thought underlying the invention can be expfessed by
85  the statement that the functional units of German patent

20 56 069 are equipped with their own intelligence for

processing or manipdlating and for distributing and for-



i nvention is present fromthe very begi nning. The thought underlying the

o
.dat e~

I nyeqtion can be expressed by 35

the statenent that the functional u
an patent 20 56 069 are equipped with their own intelligence for
ing or mani pul ating and fqf distributing and for- 10 warding
Through the very nuch higher transmi ssion speed for the exchange of

nits-

4

i nformation (digitised by the- data processors) between the units hDuntedx,r
onlst apglad fng | 68tk p| THF QUK e | OryTimgeti el gipar A rdrgsni¥dion consi de- 5

rably

ool | <SRFE B B8 LpdRaddt SH o it LA SRA N R 0L LS e

conpl edaty. pﬂWnﬁssmws)vbQMngenrﬂhﬁluqﬁﬁﬁxmqnnhadknnfahanﬁand1nnt t akes over
the copygd Sbjf) Bt £ rh §162 84 gtéﬁﬁiﬂﬁf&w‘f’éﬁ&r‘hﬁfhé hen£48d 2 cdhsiies i nto anal og.

|ngornat|on

units

processing i'n

ERPLY HRFe 2R RERLAR LRen 2k fAEL e bR

e unit vice versa. S
84, contai ners whi ch

The

are of whibeh a9 {gth Bf 1 €9 ative h&abm;tdntm %-Phﬁdrfé)rdbpﬂﬁizs/\ﬁ'ﬂrﬂﬂbr&a”y at the

top,
bel on
20
reach

rgspec ws {Rte,an

Pk RS R0

like

gﬂ]%g ?‘P‘?{'&ﬁ]ﬁqﬁé&om tgfe the units

beidwal ny!t-e)lbheemmcmﬂ'@nme‘brﬁmp edch tmigmﬁmyem formati on can

ﬂ]i’ghcé'ﬂérﬁoﬁ h&f%td%aﬂr%rﬂmmrﬁﬁ%ﬁé Ik 2Nd- processing
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gohrEQrmation, °Q?W§%%@l%'ﬂ§t processor for
each uimd vwDeetesrs®n a standardi sed pl at f orm has al

interfaces for the exchange-of information with the unit and, via a norned
process, for the exchange of information between :

16

20

25

The units attached to the standardised platforms are
housed in containers which are of_réctangulab shape
beneath the platform and Which carry at the top, on the
platform, a weapon, a position finding device or the
like belonging to the unit.

By reason of the ring-like combinatioh of the units
belonging to one functional group all the generated in-
formation can reach each unit of the functional group..

‘The manipulation and processing takes place irrespective

of whether this information is required for the respecti-
ve system concept or not. . -

The standardised data processor for each unit mounted -on

a standardised platform has all the customary interfaces

30

35

for the exchange'of information with the unit and, via a
normed process, for the exchange of information between
various units. - |

For this reason the complexity of the cabling between
the units can be minimised. On the whole the standard=:
ised information transmission line system of the
invention makes possible a considerably increased redun-
dancy when compared with the—classical data transmission
systems, '



30 various units. -- For this reason the conpl exi~t
of the cabling between the units can be m nimsed. On the whole the
#¥dndard- ised information transmi ssion |ine systemof the 35 i nv 1) -
makes possi bl e a considerably increased q?dun- dancy when conpared W -_u}
t.he<cl assical data transm ssion systens. Aland termnal is preferably -
pLovi ded via which sone, or all, of said functional groups can be connected

to an exterynal sinulation, diagnosis and/or evaluation 5 conputer. The
possibility of using prograns inside the individual data processors for
fault finding, At Aandi §grmipatedsnprefienabbndresvided i big Al $IMBe
activities, whoghalQ, ofrealar $aA6ELoAAY kroBps Né£NSHY oriwedtedettEidd ¥
facili- tated and/ar arrieg gut nnrg guictly. Al | the%{qu'red ext er nal
i nfor mati on caff*b8" §8hePAPENEI OReafE2BPOR AR RPN PGt FHI 17 %?%ns within the
data pro- coapubes.of the individual units. On this basis functio- nal
testing of the units can be carried out w thout the otherw se necessary
external units_and devices being avai | abl e. 20 The exchange of
st andar di sed pTher 8P#8ibddispealWwHBhnEnPr8rans ER3kde cLhRabRAL YR o
fi re_.Cﬁn]Erol ugFta, pfra_bte)}sberauraasmitceﬂuemgpngpsiﬁﬁﬁg,][ $Ppsiegnni sation is
strai ght f orwar SSi usin e sabte stapdardi sed. i r mat i,,0
Cranshission | REcBIBReAnd) $inbigkiGn R oRs SRACS\ SFEU I T o
st andar di $&4 dare pevsespelsandt hinet hatendivedubo beisenappiypfacilely. The
dat a processor t IyREI Yl URLES by an information,
conputing and gfg%gggﬁgépg ﬁﬁ?gﬁk?sag% magg %ggﬁ?g¥°construction. These
nodul es are so constructed that they contain

All the required external information can be generated

by means of the simulation programs within the data pro-
15 cessors of the individual units. On this basis functio-
' nal testing of the units can be carried out without the
otherwise necessary external units and devices being
available.

20 The exchange of standardised platforms equipped with
units, for example weapon units or fire control units,
for the purpose of conversion or later modernisation is
straightforwardiy possible using the same standardised
information transmission line system. It is only

35 necessary to construct the standardised data'pbocessors
within the individual units appropriately.

The data processors of the individual units are formed
by an information, computing and storage unit which is
380  of modular construction.

These modules are so constructed that they contain
computing units, memory units, power supplies and
interface modules fdr process control, for linking the

86 units between one another and for linking the units to
the command post.



conputing units, nmenory units, power supplies and interface nodu

| es for

process control, for linking the 35 units between one another and.for

| \Ng the units to the command post. 12 The arrangenent of the
i§f§§5ion.nakes it possible to S|nqlate t he manner of operation of as many
. uni as desired in sinple manner R order to test the operation of the
total system 5 It is of particular S|gn|f|cance as previously mentioned,

t hat speci fic unit can aqperat [ - _ly.e n [t can no Ionger
'connﬁﬁic g R @epgnﬁgnﬁhﬁ;gﬁg?éggg&08$kgstgﬁexsgsgﬁgfiéﬂ is control l'ed

by an inmemméwte|¢bh wainnervafyopgrdsiani ofcant manpuvhgtapaat ed by

extrapol geslired EﬂrSQW%E%ChEhﬁért&HEorIQ? éat%ee£09ﬁéseb§rsaﬂoﬁ'83 be used

as an adjustnen

en servicing a functional 15 un

of

_exanpl e &fe t8en tg&Adr S¥8%EBntrol pulses at a specific rate in order to
real i%e a seni-automatic measuring nethod. The total system cons

st andar d-

precondltlons
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rel ates Q?teQ%thhQnai%nbEhCﬁb'QBn@ErtESmﬂﬁﬁgﬁaﬁé Ruthatse to norming of

the transmtte |nfornat|on .e. a.uniformformat for the 25 data sets
is ensur&§maADing sysitsm. each data processor can be equi pped with an
addi@ onal audio channel. In this way oral informa- tion fromone unit
(operat|

analog to |g|

while varying data is continuously updated by extrapola-

. tion for a specified time. The data processors can also

15

20

25

30

35

be used as an adjustment aid when'servicing a functionsdl
unit.-By way of example one can generate control pulses
at a specifip rate in order to realise a semi-automatic
measuring method. The total system consists of standard-
ised hardware and software modules. This provides favou-
rable preconditions for the logistics and simplifies the
servicing of the hardware and the care of the software.

The standardisation of the software relates not only to
a unification of the programs but also to norming of the
transmitted information, i.e. a uniform format for the
data sets is ensured.

As an option, each data processor can be equipped with
an additional audio channel. In this way oral informa-
tion from one unit (operating unit) can be transferred
to any other unit as desired via analog to digital con-

el Uihl $3RuREL1OA"T5CE0RErd01ea! By2BY PhRBFnHE El%ékdes'red vi a

verters and the channels of the information net. This is -

a valuable possibility, particular during cbmmissioning
and during tests. A further important test aid is a con-
nection for a pocket terminal as a combined input/output
device for checking the data processors and the total
system. Retrospective changes of the information net are
possible at any time through the modular construction of

N
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verters and the channels of the information net. This is a valuable
possi bility, particular during comm ssioning and during tests.
‘#¥portant test aid is a con- nection for a pocket terminal as a;
I nput/ out put 35 device for checking the data processors and t .
system Retrospective changes of the infd3mation net are possible at any
tiae through the nodul ar construction of 13 1 the system even after
conmi ssi oni fig of the ship. The i nformation net operates autononously.
I nsi de the net thersy§temho evam afitedesommigsioningeofsthevepdPng 5
control functions over other data processors. Each data processor transmts
rel evant data tg@ all_other. .dat ro-. cessors and receiLves.da from al
ot her data procﬂge- 62 o trigRﬂ ?e ORETA e@v&r‘t‘t%%ﬁfl?gs;gwa'ﬁ%‘ga &ﬁfh t he
dat a processor snéfeltdirr e d s noodada fpnocteissioa] wiyichp exedtSugoakreiakgorit hns
ensure t hat5t he g A FutdodsS dviePelot naydidath! %rfogﬁsgbks%gtﬁagﬁt aatged

processors, that rapid data has priority over slow data, t ~distur
trans- nission U frensiddghiredevant dadaciredllanlheRadats pro-

al ternative rouessoarse amlgécedvas @hamnekﬁmah&IObthb@-dadagp?bces-

‘i noperative. n C S J.neperativ uri.n ans-

m ssion this yg&g&@0§ﬁ%§@3ﬂ§Légﬁhzgﬁfﬁégﬁy%Paiﬁs%FgPséagﬁg wggﬁtgéﬁantity
is rejected. | Mataigmasessong delong 40 @ comment fundthavklipgobuphe

informati ak@wi th which the transm ssion can be started anew. The
transm ssi on syste;ﬁ oper.ate w th addressed data. Croprocessors

M- 25
can be used for® HEsrikms ensyee $hati fhe pglevpnéxdatandd or
paral | el data thiaedy ssiadlablpedior addblthe \daith, protessawsl,ethatxikapndl eads

are suitable f%%ég“igéﬂﬂﬁ¥6rity over slow data, that disturbed trans-
’ mission channels are recognised and'fndicated, and that
16 alternative routes are sought when channels are overlo-

.aded or inoperative,

When one channel becomes inoperative during a data trans-
_ mission this is recognised and the already transmitted
20  part quantity is rejected. In a defined region there is
to be found backup of the information with which the
transmission can be started anew. '

The transmission systems operate with addressed data. Mi-

25 croprocessors can be used for asynchronous data transmis-
sion, multiplex method or parallel data transmission.
Special cables with, for example, sixteen leads are
suitable for the latter..

30 The invention will now be described in the following by
way of example and with reference to the drawing, the -
single figure of which shows a schematic block circuit
diagram of units arranged on standardised platforms and
~contained in a warship, and of the standardised informa-

35 tion transmission line system associated with the
warship. '



. The invention will now be described in the follow ng by way of exanple
apd th reference to the drawing, the, single figure of which shows a
stddbalic bl ock circuit diagramof units arranged on standardi sed platforns~,

and "§gnhtained in a warship, and of the standardised informa- 35 | tion
tra I ssion |ine systen1a5500|ateﬂﬂmnth t he war shi p. As seen in the .
dramﬁng a command post unit 11 in which for exanple two data processors L

11" are provided, i's located in the ShIE c§ntral fOSItlon for
exanﬁle an seenpindhe dravhpg anfeREangspos |?“%he1 ris wieh persons feed

in the tébgeéxﬁmpﬁé thot @abs ﬁebhes\?drﬁnmfpught aﬂh?pﬁ@m@ﬁuﬂ poslt 11
receives,signals re sent at i of 1t ship relative to
nort h, igpg EFB QP taemfﬁﬁpsﬁgea %?%ﬁﬁgi §£i€$%ﬁfa£€§V|gatlon unit 31,
whi ch coakampieconpaheebriégeogAtatne command ppesit neattiromeg eevice, a

Decker ”ﬁxkga QPsoﬁQ PHE&aigaEhGaEQF§ee wRich! isechane 0pbPiowéd. The
corres- pon val ugs can read o ron1ag€éogr|at sl ave display

“devi ces Pﬁdtﬁ@“GBﬁnaﬁHepSQPmﬁHFtpﬂit 1% regei hEpaly gePpRated on
st andar dsgadapliaef 6FMEher dsiaedhodi sedthenshiperelativeged i n standardi sed

f da- ti h he shj | .+ R
(A5 by h98EBy 2°hpERE, ShePrny B PenR HinRd) STURaL BEEELEH0 49 40
cannon 15a4®gaﬁioannnht13140Whﬁ¢bannoha1#82§°mpa§$eﬁn1%ohﬁ&etacannon 18
flreocon&igh %Eb%{fﬁ%ﬁg%rlﬂ Faegi1eeNt 40bedRel hhy PRAtEP, (gharboard) fire

control
omega navigator, a: satellite navigator etc. The corres-

ponding values can be read off from appropriate slave
display devices in the command post unit 11.

15  various units_are.located on standardised platforms or
standardised containers arranged in standardised founda-
tions (not shown) of the ship as follows:

Rocket firing unit (ASPIDE) 12

30 Rocket firing unit (OTOMAT) 13
40 mm cannon 14
40 mm cannon 15
40 mm cannon 16
40 mm cannon 17 - _

26 127 mm compact cannon 18
fire control unit (STIR) 19
fire control unit (LIOD) 20 (starboard)
fire control unit (LIOD) 21 (port)
fire conrol unit (WM 25) 22

80  padar unit (DA 08) 23
rocket control unit (ECM/ESM) 24
torpedo control unit (SONAR) 25
underwatér rocket firing unit 26
torpedo firing unit 27

86  communications center conainer 28, 29
remote signallingldevice container 30.



fire conrol unit (WM 25) 22 30 radar unit (DA 08) 23 rocket control g ..
(ECM ESM 24 torpedo control unit (SONAR) 25 underwater rocket firi r%
¥26-torpedo firing unit 27 35 comuni cati ons center conai ner 28, 24!2;“3 e,
signal ling device container 30. 15 A sensor system 33 accepts the dara

- fromthe ships engines and delivers it td5the navigation unit 31. 32

desi gnates a | and connection by means of which the 5 entire system can be
connected tp an external sinula- tion, diagnosis and/or eval uation conputer
which is no iIAf'Liﬁ“rsﬁrec?.y_sltr?magéoﬁﬁéﬁeéswt?‘ﬁ fiR&a; Avent A 3RiPHdi vi dual
data 10  procesmgimeR'andl¥elilérs it. td6the2Ravig8tioandusft 3s.,also
arranged in each unit container or in each unit arranged at a standardi sed
platform The data processors contain nenories in which all the 15

specific data 3 detdenades & d@ndneonnessipnabg weansdof Pohichetbeapon

units 12 t o6 18 &y rab, g%leﬁnhic%nd%_teac@aaeEetede%arraheei?eeﬂasﬁ_sfda@iéﬂg to

aimng or ballistics,, data ecific to the nunitions, restrictions on the
rangegof t he wd9sh @F@F"f@i%napﬂfgrnﬁﬁﬁ pathan; AaPRLERRl Whkshoks LRPt need
only be suppliddlwsthratredde i nformation which is relatively sinple to
transnmt and whi ch consists essentially of a Qrection signal and a range
signal. 25 In order to effect this transfer the abovewater weapon units 12,
13, 14, 15, 16Immnacgerdagegr wisbnbheednwenbion an individual data

10 processor 12', 13', 14!, ,.. 26", 27!, 28' and 30' is
also arranged in each unit container or in each unit
arranged at a standardised platform.

The data processors contain memories in which all the

18  specific data for the associated unit itself are stored.
For the weapon units 12 to 18 and 26, 27 this data can
for example be data relating to aiming or ballistics,
data specific to the munitions, restrictions on the
range of the wéapon etc.

20
In this manner the individual weapon unit need only be
supplied with crude information which is relatively
simple to transmit and which consists essentially of a
Oirection signal and a range signal.

25

In_drder to effect this transfer the abovewater weapon
units 12, 13, 14, 15, 16, 17 and 18 are combined with
the associated fire control units 19, 20, 21,'22 as stan-
dardised functional groups into a ring system in which,

80 in each case, the data processors of subsequent units
are connected together by means of standardised informa-
tion transmission lines 34 shown as broken lines. In the
illustrated embodiment the data processors 12', 13!,
14+, 15', 16', 17', 18', 22+, 21', 20', 19', 12' are in

35 each case connected together by a standard information
transmission line 34, The éommand post unit 11 could
also be included in this ring line system. In the



the associated fire control units 19, 20, 21, 22 as stan- dardised

#actional groups into a ring systemin which, 30 I n each case, the data
dﬂ§;~ssors of subsequent units are connected together by neans of N~
L 2gdar di sed informa- tion transmission |ines 34 shown as broken lines. In

.the”i | l'ustrat ed: enbodi ment t he dat d6rocessors 12', 13, 14', 15", 16', .
ir+, 18', 22", 21',°20', 19', 12" are in 35 each case connected together ._z
by a tandar d information transnj ssign I| The command post unit 11

coul d al &y eeEth@arfedh anmand Res s‘t1 S BOWEYET 16 present case .
t he corrrramhma:rsﬁedmita -1 staddam&tdered:mmmwom a.isieamar eiitad

t ransm Ssdﬁr%ner tane\(ljga A(], 29(3 q)qt Fuy %‘?Ses%ronjl:%olofuntih:el gi%ont rol unit

via a i nfornmati'on transm ssi on with the

data pr ocesfiurtier shﬂraiaa'qmeirnﬂqmt:wn tnansndiiss loa :;ipreoaé%'sor 15' of
the @nn%ﬂmlﬁheﬁaﬁw rfdd@.%do»h 2218, arifaowtﬁm&.,mdari%e @h@ﬁrmtlon

transm ssi line 34"" mnth Ssor of t non 16. 10

The fire e daty plré"’te(?‘?’?f age t"(l%r g’i\%f’@l{’@é’ré’é‘t 4 g%t e fol | owed by
di giti sectigiaiyt,s firaora tﬂmzrmhﬂmh‘th infidrmbk ivna trfansaiasdandi sed
informati jﬂyyn essad | smigtted via the
l i nes 34'ﬂq§é4" he u?‘atta processoPsﬁ%}ﬁ%%’foﬁ%a fqattglf %fgm IiJ’c?r? ‘seek out the

signals intended for then1fron1;he totality of the transmtted signals.
TheskO contye| £ 1 A rid 15 UrBIRAF | Yy 8hizEh aife W RREMRMR ItRIrgeRaARNSs 12, 18

processor® Be ey isned by gl el e & Aenals, Arom $he, soHan: r ancf er | he
requir ed poatt nitsiidnalisa tthd heet actedtaar drsecke Sarfloarmb i oo t¥@in safi st-he
abovewat f; WPANHLES 1 As addressed data is transmitted via the

lines 34', 34" the data processors 19°', 20', 21, 22

15  can seek out the signals intended for them from the

totality of the transmitted signals. These control

signals also specify which of the abovewater weapons 12,

18 is associated with which of the fire control units

19, 22.

20

The data processors 19! to 22' of the fire control units
19, 22 then transfer the required control signals to the
date processors 12' to 18' of the abovewater weapons 12
_ to 18. Starting from each fire control unit two paths

25 ' are availble for this purpose via the ring line system
34 (in both directions of the ring), so that if the ring
is.interrupted in some way, for example by a projectile
hit, a second path for the signal transmission is
available. ' '

30 _ _
In the present embodiment a considerable redundancy is
also provided by the starlines 34! to 34nn,

MicroproceSSOrS'fOr asynchronous data transmission,

85 pmultiplex devices or parallel data transmission devices
are suitable asumicréprocessors-and either classical
cable, or coaxial cable or glass fiber cable can be used
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to 18. Starting fromeach fire control unit two paths 25 are avail bl g~T0
‘this purpose via the ring line system34 (in both directions of the ring L
Zse'that if the ring is interrupted in sonme way, for exanple by a proj ¢ g
hit, a second path for the signal -transm ssion is available. 30 In the~—"
Jbresent - epbodi ment a consi derabl e redunddicy is al so provided by the

starlines 34' to 34"". Mcroprocessors for asynchronous data transmi ssion,
35. nmultip]ex devices or, parallel data transm ssiop devicges e syjtable
as mcropr ?ces?o"r Standand Hé‘rf°€F“é§§PBal%ré§SF’é?séP“cgéﬂ?ﬁl ggab%' or-%llbf ass
fiber cable cargiper e 34nm,7 as standard infornation transm ssion |ines
34, 34', 34", 34"' and 34"". As a result of the arrangenent of data

processors both 5 in the central command post unit 11 and al so in each of
t he indivi dual Apé& aresng tumift $heoprranggsentnafviatal pnacessone dothr mati on

to be transii ttgf feO Bt 200 EFRAANENbbstluhett he YAUt 5195 DRt ¥EER bhe
units, can al S use, .one aﬂd the‘%?ne stgndard information transni ssion 10
,dug " .o,pega. .

line system 34 thginddy Ng, PBLGSet PhclBf AR IPLLYIFURLi ure of
t he indivi dual umiitt,, the dnflosmaiiphi &5 becbransmiétteldefnomnt shescompanded by

descr bed manndPit e Y ¢heBnits' o pIRRYR chiPRRLEE, LRR ALURNE™S (i
functional groM$enione @nd ibhevsamecstandpsdsinforpatgonoprangnission
- control ui@s 23ne24ystenf 3! 3& ryndamyaBgr r\C3R6RS | L HBIEEUBL GE HPCKRE UNit
?gvggsiggrpedoégégf; %gkhr% %fa%ﬁecgggkgggugg 3gigtd%ﬂ§§ E&gg ggglies '
when one of the units is replaced by a modernised or a

new unit.

15 It is however important that, in the described manner;
the fire control units 19 to 22 are comtined into a
first functional group with the abovewater weapons 12 to
18.

20  The fire control units 23, 24, 25 for the underwater
weapons (underwater rocket unit 26 and torpedo firing
unit 27) are combined in accordance with the invention
in a second functional group, the standard information
transmission lines 35 of which are shown in chain-dotted

25 lines., The ring line 35 leads from the'command post unit

11 via the data processor 24! of the fire control unit
24 to the data processor 25', from there to the data
processor 27' of the torpedo firing unit 27, from there
to the data processor 26' of the underwater rocket

80 firing unit 26 and from there finally back to the
command post unit 11, so that once again a functional
group connected by a standardised information transmis-
sion line 35 is present, with the same advantages as
described above with reference to the'system connected

36 by the ring line 34.



in a second functional group, the standard information transm ssion |ines

35,af which are shown in chain-dotted 25 lines. The ring line 35 |'eads

frfh ;*e command post unit 11 via the data processor 24" of the fire \1;
Ohrunit 24 to the data processor 25, fromthere to the data processor

tthe torpedo firing unit 27,1 romthere to the data processor 26' of _
t he underwat er rocket 30 firing unit 26 and fronlthere finally back to ~

t he ¢onmand post u hat once, galn ctlona connect ed
by a 1ot ARCERARECHPEhr 23 BrPOHIEE afh ST SFeflefrd, oSt Gl R “UTEC e
.sane advaeangesfathdesnbubktl dbbaepmw¢qssere2§hcbottherﬁamysten1connected

| |3 ConneéF&éE%Qeréﬂe 8’?’ the £1‘§ iﬁﬁd uﬁﬂtzl??’vﬂo%'fiﬁ?ef +al | sensors

means 0 & Thbu a a processor fo the data .
processor 24 of the fire conrol unit 24 via a line 35 . 5 \apon control

d?t agl ndﬂesgbhs§sn£9?m ustarmsmgieﬂs'w f bem VB poranstii teb t 27 w? t he

st andar di sed i nf or ma an | in gnal s
I|kemnseL€8n§F§P?ﬂgu8%€§ %€ ?ﬂhgf? ??5% v %ﬁ%aﬁﬁéﬁ $ﬁ%§%artlculars
speci fi ctranshésatapohinés, 327 35é,swbtbdthq aigna1$miiknwﬁ$¢ocessors 26'
o0 A 1 BbhG1LURALT ORBY OFOUPudS iRFUFfaLYofiOTWHELEAS I oM coRy er Ui s 28,
29 and a contal ne i th communj ca- tion ag ar at us e da rocessor
28' of tRarthpulapsispechfific:he EHhecWpRrPRRISEP) 307 %fet%E°%%%nU£|catlon

uni 1030 ghe geaaeﬁpedeggopbezsopnamd post units 11 and to one another via
t he standardi sed Information transm ssion lines 36, 36" illustrated in
dotted lines. Communication data such as tel etype data, conmand
transnisAibhimﬂtﬂhncﬂoonahndroupsidefofmedebsh¢9mmucigabi@ntranswitted vi a

the linegedBer3Gni¥li 88,029 LHAU3EBLBLINR! 36 PELACIBhRERECa-

tion apparatus. The data processor 28' of the unit 28

15 and the date processor 30' of the communication unit 30

| are connected to the command post units 11 ahd to one
another via the standardised information transmission
lines 36, 36' illustrated in dotted lines. Communication
data such as teletype data, command transmission within

20 and outside of the ship etc., are transmitted via the
lines 36, 36' which can fundamentally also be completed
into a ring line,

The navigation unit 31 which transmits compass signals,

25 ~ships speed signals, wind speed signals ete. in _
digitised form is of particular significance abord the
ship. The units fed by the navigation unit 31 form a
fourth functional group which is completed by standard-
ised information tranSmissidh lines 37 illustrated in

30 broken lines. The ring line 37 fed by the navigation
unit 31 includes all those units, or the data processors
arranged therein, which are dependent on signals or in-
formation from the navigation unit 31,

85 The rocket weapons 12, 13, 26 and 27 need the navigation
signals as a reference for rocket launching.
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\bextlcular significance abord the ship. The units fed by the navi gf
unit 31 forma fourth functional group which is conpleted by standa
Jnformation transmission lines 37 illustr&ed in 30 broken Ilines.
ggpg line 37 fed by the navigation unit 31 includes all those units, or the
ta procesgors arranged therein, which are dependent- on signals or in-
formation fiomEremnthe RROWR desariptics it man heclaee $hep indi- 26
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romthe abovg descr n it can bhe g, indi -, vidua

functional grou %W?jag a’ﬁap%d@ﬁnﬂ/% (;f a&?arﬁﬂ fitrﬁec\ﬁé‘et‘ﬁ&lr

units 12, 13 angnit® T9rko c&tbdonmlhoimgzd (A 47-% ftie'lsm(j‘mmtﬂimlt lger ofuipr st

functlonal ro t |54 fourth
§ U@oﬁxec@é’&‘e"%c £k qzi%¢Qf1§%d 34;@1 %ﬁﬁ(}oa He £ lﬂtrjlggx

functional group connect | ne only one
st andar di sed i nf¥RoEIoRAL tsmww §th QY Eheeduingd e ¥den the data
proces- 10 sors of nelghbourlng units, for exanple 19, 20, the com

bi nation to fun o) ch in the .ex of, t.he, units 19, 20
requires two | iﬁe{‘éﬁg%h %aé’f °e'fh]1’yecf"b tlfgiaadg)‘ﬁ'sterqe i (?rﬂmattaz?tn one of
the two |ines urarssmissiaen 11n§(iSKnequinatheﬁweennﬁhesdaﬁaa@rocam-take

15 10 t I :
butTor “PE*?%SS Qb 44| SR e Sy BRESIHNE BnA

| oner speed but_ nevert | eaves the tot
processors sholPHAHRN ped SPRIrkAnalc e URfat which d-rﬁ‘ fediq @xampleo®d | i ne

the remaining |itne wiits NEP, 20 rajifl raertvd a e IU,SIMN i pridrerFad on.
because, in the event that one of the two lines 34, 37
fails, the other line which remains intact can take over
15  the data transmission, which admittedly is only possible
at a lower speed but nevertheless still leaves the total.
system intact. ' '

The data processors'should thus be so constructed that
20 on failure of one line the remaining line or lines can .
take over the transmission of information.

Redundancy can also be achieved, apart from the

provision of the star-like additional standardised infor-
25 pation transmission lines, by connecting several stan-

dardised information transmission lines in parallel,

with these standardised information transmission lines

usefully being laid at spatially distinct locations.

30 For the sake of simplicity the power supply lines for
' the individual units are not shown in the drawing. They
are arranged and laid in the classical manner.,

A keyboard 38, by way of example, is arranged at the

35 container of the weapon unit 13 and can also be present
at all the other weapon units. This keyboard serves to
allow manual operation of the weapon on failure of the



Redundancy can al so be achi eved, apart fromthe provision of the star-like

ad onal standardised infor- 25 mation transm ssion |ines, by .
co ng several stan- dardised information transm ssion lines in oy
par , With these standardised information transmission |ines usefully

-bei id at spatially distinct | 8ations. 30 FQ the sake of S|an|C|ty

" the power supply lines for the individual units are not shown in the 2

dr awing. Th re arran and,laid.in t Ssi keyboard 38,
by még of° &8h t§ agpgﬁﬁgdtbf ?ﬁge Sggt§8ﬁt8Pﬁ§F g?ﬁégeiﬁeapon unit 13
and can Plossibd epbesamsearnalindindduahedat@aponcenisog. i¥hi s keyboard serves
to all me;ﬁ' edORR Yol vRapbRE #B2PERaAB1EALKY Balh pPEcessdP 1 command

center ire control his is OSSI ecause an
i ndi vi dudi3’ tﬁ@b@@@@@P |§’pﬂé$Pd€HelHaéécﬂrﬂéﬁﬁéﬂr £EECHkARBl e the data
pr oc&sorthJeB neicle sisaeyweapeections ahdt memdahaipnscessothexessbl—ng_ 5 the

weapon. oS e Pea¥Bsc iz i sapon Pary 38533 Be: SREEEREYTbreaks down.
Each indman@@éﬂymééb¢meuNP@P@&dOQIssnbsrtbsﬁeasaﬂoany 10 ‘tinme for exanple

with the aid of plug-in cards. Only plug contacts for the power supply and,
optionalg%i a voice link are provided at the individual units in addition

to the c&ed dOFidddvgds weaporn¥ndtaRahr @it80dPestestRAoRmPPEN transni ssion
lind® Bytimeator eikampdeawithgttienaidf ofapaug-taceapds.i n each weapon unit
it is also immaterial whether the individual unit operates on anal og or
digital |lines because the 20 required analog, to digital converters can
readi |y Salyuiplug contasdis datra tipeopovesr suppdydandi,sopsinoseddyary. The

ring 1ing 31k 199RPlare $riohd dedviagthe" 13d993kdalOunits in
addition to the cable connections for the standardised
15  information transmission lines.

By reason of the arrangément of data processors in each
weapon unit it is also immaterial whether the individual
unit operates on analog or digital lines because the

20 required analog to digital converters can readily be
built into each data processor should this be necessary.

The ring line 35 for supplying the navigation signals to
the individual units has shown itself to be particularly
25 advantageous because, by way of example, up to eighty
- cables had previously to be laid from the compasé of the
ship to the individual units and have now been replaced
by a single ring line. :

30 If one or other unit container is replaced by a new or-
modernised unit container it is only hecéssary to
release the plug contacts of the old container,
whereupon the old container can be removed and a new

~ container with_é_new unit inserted. This new container

35 has the same connection contacts and sockets as the old
containeb, so that after mounting it is only necessary
to reestablish the plug connections. The total system is



“the i ndividual units has shown itself to be particularly 25 advant
because, by way of exanple, up to eighty cables had previously to be
t40n1the conpass of the ship to the individual units and have now bee
“replaced by a single ring line. 30 If one or other unit container is

repl aced by a new or nodernised unit conghiner it is only necessary to
-;felease t'he plug contacts of the old container, whereupon the old container
C4n be rempved and a new container with a neM/unlt i nserted. This new
container 35 thas Bbeomasecepabietofnfunhbert eperatiotkeiny fiffer e
container, so {ggt ?@E%@Enr@ﬂ@t hed ih1tScOfbur SECREER! thé olPHabldiadn I he

pl ug connectlons systemi1 s 2 hen at onc @ggﬁfle of further

oper ati on. AnyiatPféFéﬁ“nEeQYbéPREEHr@ﬂEen%ﬁf%ﬁﬁ?mﬁﬁﬁp 3 he ol d are
taken into accewdkeBgorpprophieahewannfbgenent of. the data processor of the
new unit. % The data processors used in the units in accordance with the

i nvention receive and deliver, exclusively, digitised signals fromand to
the standar di s&tei datanprociessorsanssdsinobhei weits 1bn 1scoordancy with 1.

A war ship conpihgi 9gv@ntibh rdcBiveakhlydei1sbandaséiusively,
| digitised signals from and to the standardised informa--
tion transmission lines. :
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ed foundati td hull; a central command post unit; a
f hﬂ.alion unit; at |east one comru- nication unit; a plurality of

afglar.di sed o it ach conprising either a controlling unit or\);
a rGl.;mb'ISedpﬂ“MUMHHﬂmﬂ | udi ng a respective container which is !
.closed at the top & standar tii seltpt atformre- ceivable.in one of said __
st andar di sed foundati ons; power supply lines connected to and term nating ~J~
at said 10 central conmmand post unit and other ones of said units; a

respectivel dearshirp camporl gimgs iadduililigsiad @ lawal idtyaof @dadideed-operating
uni t anﬁg@@%ﬁ% i dw CM@LS% A haaft WP ntpdyl es, each said data
udi |

processor | nc ng a store 1n whic ata specific to the associated unit

is 15 SmandPetaiutifs & Aavigadd amivnits adpdinas tonsy sommury
i ndepengigdt fordfurdits; @i Mursildmarcd sthndaaiddisedy opeiratingher ei n associ at ed

Fundl | oSV, SR [ Yprabhel K G o) s gl A o8 % T ci'cea”
oper at i tnpldd skl anddanly ineliudd ngarde raspecitdve condadner y exchange
di gi ti Safhdd Ude d1Y<Ud Bt W) £ oW Yrhndaradaed $A% ety Tl on

ar ) SRR 4Ty T (OF o a A AMMRIAAHE TO0S BIRRSS BOUSEndent |y of the
nat ur e suipgle Mdifd=roonneitadl alistrd terarisidvinguatt safiar the exchange of
ot A0 ety cbiid, He¥e Rt " S B3RE BF BB IR Necton
cont acta refpesddive datian pretiesser praviges dnsidie @acd sda@n-nf or mati on
transmepdisdd Wpferd¥idgd) aniitangmy (iraviifiﬁld SRHENAYed Hadwae betveen the
standar di sed pl atforns t he indivi dua ~desi gned operating units and the
st andaﬁﬂieﬂ? & M Uhasys eagh said \d&%ﬂi%@%%&bﬂd‘&ﬂd@’%& hclaim1,
wher ei ra Stialres tianddricits e tian fapewifiien to ahriassoeidtiedeuniti dsbet ween
16 stored so that the associated unit is capable of
operating independently of the other standardised
operating units; wherein associated ones of said control-
ling and Qontrolled standardised operating units form
functional groups; wherein the data processors of the
20 standardised operating units which belong to the same
functional group only exchange digitised crude informa-
tion and wherein standardised information transmission
lines are laid between the data processors of the stan-
dardised operating units of each functional group inde-
.25 pendently of the nature of the different standardised
operating units for the exchange of said digitised crude
information, whereby each data processor provides a stan-
dardised electronic interface equipped with the same con- -
nection contacts and sockets, in addition to the stan-
30 dardised information transmission lines and the standard-
ised mechanical interface between the standardised
platformé of the individually designed operating units
and the standardised operating units. |

35 2, A warship in accordance with elaim 1, wherein said
standardised information transmission lines laid between
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functional group are laid inring form 3. A warship in accordance

(S caen’cont roi e Stangar i 00 aperat niygos - MIRIUBIBRIRI PGS R

with any one’of the preceding clains, wherein a plu al Fty" ofs stranda 2
Jdnformati'on 10 transmssion lines are laid electrically in parallel but

Bpatially parat ed f,rom one anot her t ween ecific stan | S
_ operating éﬁit§h95.Q&awgfgﬁﬁﬁspﬁsaegoEgﬁnﬁgaﬁﬁgﬁggﬁﬁgoﬂégEQE{ﬁ%‘%g%%%ding
15 clainms, wodr @ funedionaalr groopnamedlpddt innringsfeomnected via

standardi sed information transm ssion lines with the abovewater weapon

units and associated fire control units to forma first functiopal géoup.
20 6. A warslBi.p & waxekdpdincaceerdaghe whthopither ppecel? HeS cl 95

v\h?‘rei n theé CeWHe@'!eiQplﬂwl § bRaFd wg&'t Ehadcgaﬁwbﬂdi!i prsvamelm(rjdt segkch |
information transmissi,on |ines w.th the underwat apons and associ ate

fire control quﬁgﬁéiHégrﬁF “?é&&ﬁ&eﬁuﬁBFF8§&$%g§§6§E 25 7. Awarship in

accordance with any one of the preceding clains, wherein a plurality of

communi cati on Wﬂi%Fﬂ@?%hﬁﬁoﬁhd%@cg?ﬂaﬁﬁﬁ QQBHeShﬁdoBQQS?hEHeagﬂe&éabnéhe
command post unit via standardised inftormation transm ssion ? éines to
WEArmabiote of

forma third fedaimeawhgreds agpluradidsi T Atardardined
the precedithg &jrain¥misdiontilinksspee liaddskededsrdeatllyi bhoparalbel but

transm ssion |ine. s provided for e _sianal.s _given I gation
unit, with thi SR& SRR aA, Homs s, RehEE, BRENEEn 3%%%%@?%(@ al |
t he standar di setapgEratiiseg wperatdng undtsenmuni cation unit or units

5. A warship in accordance with any one of the preceding
15  ¢laims, wherein the central command post unit is
connected via standardised information transmission
lines with the abovewater weapon_uhits and associated
" fire control units to form a first functional %roup.

20 6. A warship in accordance with any one of the preceding
claims, wherein the central command post unit is
connected via standardised information transmission
lines with the underwater weapons and associated fire
control units tq form a second functional group.

25
T. A ﬁarship in accordance with any one of the preceding
claims, wherein a plurality of communication units are
provided and are connected together and with the command
post unit via standardised information transmission

80 1ines to form a third functional group.

8. A warship in accordance with any one of the preceding
claims, wherein a specific standardised information
transmission line is provided for the signals given by
386  the navigation unit, with this standardised information
transmission line conneeting'all the standardised
operating units and'the commhn;cation unit or units
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- 24 - 1 which are supplied with the signals into a ring. 9. Awarship in b
ace® one_of the preceding clainms, wherein a land terminal is -+,
priay e VI%"MII [{mﬂum)mﬂ all of said functional groups can be \JJ
can dt | ation, diagnosis and/or evaluation conputer.

10N AWarship substantlally as heterm described wth 10 reference to and ~ .
“as illustrated in the drawing. 15 20 25 30 35 N

1 which are supplied with the signals into a ring.

9. A warship in accordance with any one of thelprecéding
claims, wherein a land terminal is provided via which

5 some or all of said functional groups c¢an be connected
to an external simulation, diagnosis and/or evaluation
computer.

10. A warship substantially as herein described with
10 reference to and as illustrated in the drawing.
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