Met hod and device for indicating the position of
hydraulically actuated armatures The invention
relates to a nethod and a device for indicating the
position of hydraulically actuated armatures,
especially in shipbuilding, which are acted on by a
pressure nediumvia a hydraulic line froma centra
control unit.. The indication of the position of such
hydraulically actuated armatures, such as rotary and
linear drives, is perfornmed via the displacenent of
the armature, which can be arranged on a ship at a
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conpressibility of the pressure nedium has an effect
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the position indicator .

According to the invention, the influence of the compiessibility of the pressure medium ac-
cording to one embodiment is determined and compensated for, in the case of switching the
pressure medium line to be the pressure-causing pressure line, the higher number of pulses

occurring during the actuation of the armature is counted and the lower number of pulses is



subtracted therefrom wherein the | ower nunber of

pul ses is then counted when the pressure nediumline
is swtched to be the unpressurised return line during
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connedRed to a pressure medium source (not shown), and T denotes the return line leading to a

reservoir (not shown).

A flow rate sensor 5 is arranged in one of the two pressure medium lines 2 or 3, preferably in

the area of the control unit 4 This flow rate sensot converts the flow of pressure medium pas-
sing through the line into a series of electiical pulses which are indicated at Sa. The flow rate

sensor 5 can, for example, have a gear driven by the pressure medium flow and generating

electrical pulses in a non-contacting manner by means of Hall sensors Such flow 1ate sensors



- sing through the line into a series of electrica
pul ses which are indicated at 5a. The flow rate
sensor 5 can, for exanple, have a gear driven by the
pressure nediumfl ow and generating electrical pulses
in a non-contacting manner by neans of Fbll sensors
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is flowing in a direction towards the armature, due to the compressibility of the pressure
medium in the pressure line, a higher number of pulses occurs than during the return flow
when the pressute medium line 2, as the return line, is switched to pressureless. Hereby, the
compressibility of the pressute medium can be calculated by the program located in the indi-
cator unit 6 by means of the different number of pulses, when the piston in the adjust cylindet
1 2 has the same adjustment travel. For example, compressibility can be detected by counting
the number of pulses when the piston has a full adjustment travel in the adjust cylinder 1.2,

when the pressure medium line 2 is switched to be the pressure-causing pressure line, and in



is flowng in a direction towards the armature, due to
the conpressibility of the pressure nediumin the
pressure |ine, a higher nunber of pul ses occurs than
during the return flow when the pressure nmediumline
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switched to be the ptessure line, and the pulses occurting during actuation into the open

position are counted. Hereupon the control valve 4.1 is offset by the program into the middle
position and thus the pressure line 2 is switched to unpressurised, wherein the pressure medi-
um in the line 2 decompresses. Hereby, backflow occurs in the pipe 2, which corresponds to
the decompression of the pressure medium and is determined with regard to its volume by
counting the occurring pulses To compensate for the influence of compressibility, in the
further actuations of the armature, the number of pulses measured during decompression of

the pressure medium is left out of consideration when the pressure medium line 2 is again



line. On reaching the closed or end position, the
piston in the adjust cylinder 1..2 cones to abut at
the front wall thereof, so no further throughflow
takes place through the pressure ne- diumlines 2 and
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smtch&zﬂrte bp tre ptdsauratineainotber iveorrdmthe dubhertof pulgessgn espPRdingiodRe
compbeggxf)xe is g}q&r%ﬁg %8 ?Rre{u@uglgingasﬁfw Qgﬁlgﬁ&tnuh@&oofltphﬁeso Rffat

ressure ne
for thSWeﬁetbmdnédmdjmnmdnettmb&s nurebdriofipylsesgarrespending thessto is

b occurring during actuation into the open position are
obtaiRedynt ed. . Hereupon the control valve 4.1 is offset by
the programintothe m ddl e position andthusthe

essure |line ssur
the 1Pfgngy eFempEeab ead Aot K s DU RE A 36 e BERkRb of
pulsek'@éc%pd/ng dﬂﬁﬁgﬁhl@dﬂu@ﬁrﬁdﬁf SavieNofttheepigbmpin tAe ad;\ﬂnslt cylinder when the
COffESpOﬂdS to ressi.on o

presSHBRAMRIE 3 5 SV i e Moty B andra 1§ g B g b it

ence S@M@éd A8 meA\Bred makbErs nglﬂtﬁs Sigsvs tee mﬂﬁ&iﬁasmECdrnpxeatsfbﬁxty of
| uence of conpressibility, in the further
the P%&W?‘bm of the armature, the nunber of pul ses

nmeasured during deconpression of the pressure nedi um

is left out of consideration when the pre stér{a _rredgl%m
This lsaméngoor ichec&glaiprpgaarewnr?fﬁéalywnsféO‘t“ﬁéwﬁ{% %‘”’iléf gIopq gagh start-up
or afégpregglhﬁ%thw&aime t1h Qe 'm';e(fon@%)oﬁdihé RS 61GRRes @y&@n%ﬁg out

ression 1s subtracted fromthe preyviously
the chesking rpmmh«ﬁbr@teechm@, itgnayhgIpeEsible Wylefegmgine epgys Yihich have

occuH Ec? J6héh ﬁxg ?ﬂkﬁ%@ﬁ'@toﬁ fh@‘éﬁ‘éckﬁmg %rd%@@ﬁet Sdpaiinb SRS

cor respon er et obt ai ne I nfl uence of
armatoepitie sati rbcdssatr)yfoa: g pldng opesdiodie CaTE @Y 28R dpsiment pigheprgition

) rs of pulses occurring during full
mdlcﬁ%ff &s@%@‘ﬁ%’ngrg% of the piston in the adjust cylinder
when t he pressure medi um I ine 2 is swtched to be the
ressure line a -
The @}?8 ng RIOGIRALS P‘r?gel?ﬁe’é%lu? ce ?{évyésn{]tg% bﬁl@ﬁtmg genslﬂ)ea fiRb 1ntet me
diatd pRbitiva Elereby, tlid‘;ﬁessmmmed&m lmel 2 isywitéhed 1tchb;e, frresauple the Pl es-
medi um Thj hecki
s o Bt A, £2 1 E BB RS A L BI 5 i
the rdbdbey offpﬁl%gd ddcﬁlﬁn%b tiRreby Iiﬁadouf tited. Heoeuget, elmtﬂetproe the adjust cylinder is
corresponding n ers.o ses
Fied RSO PRI PO e B siit rirgun i 8 el
unprBRigdel)] Wneréin R n@MBEINE pBKsésUcBuIYiig &hldgaiéeommessmnméme ipressure
the nmeantipe.. \Wen carr

meang i g}eas(uaglampp] gletaﬁ'gatuxe is ggam e }noggde"mtoqﬁcé(alm% r Btk Fdom

intermediate position, compensation is made for the influence of compr essibility thereby

occurring by leaving out of consideration the number of pulses detected during

decompression

To compensate for the tempetature influences on the position indicator, for example in the
case of an armature assembled on the deck of a ship, in which differences of, for example,
20°C occur between daytime and nighttime temperatures, it is predetermined in the program
of the indicator unit 6 that a number of pulses of, for example, "five" per time unit is left out

of consideration for the position indicator, wherein it is assumed in this example that five



armature, it is not necessary for the plant operator

to carry out a readjustnent of the position indicator
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this way, the indicator unit 6 also serves as a control unit, wherein for controlling the armature
by means of the adjustment valve 4.1, the previously determined pulse data from the flow rate

sensor 5 are also processed by the program.

The indicator device described is of great advantage not only in shipbuilding, because a
precise position indicator can be achieved using simple means. The indicator device can also
be used in industrial plants, for example in refineries. It can also be used in relatively short
lines of, for example, 20m between control unit and armature, in which the compressibility
becomes noticeable by different number of pulses between pressure-causing forward flow and

unpressurised backward flow.
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. ,Safety is increased by error ogni tion r.am
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ition of the arnature of faor exanple 40% can be

ofthepw%wh%&t ¢ pressuredpsdiym ling i3 swijghed b R36H19%e control is
then triggered by one of the control buttons
Thereafter-, the armature is autonatically noved into

In thip prebodimenttheipister inghe pdivss aylinderseyda fiveddn the@aeﬁpwtb Re

stressed Eﬁfnﬁ%‘ tﬁatt %vh@rpﬁfﬁc'hf?@ the plés§mg ?ﬁe%u'nf‘hﬂehb Sng 5’s§iu§s‘e@ ﬁt is
teajustnent val ve .. IStrlg ered

possxhle gh@eagfu etthpanuaibereipulsey whiglgoq;:ug dyp] £ qecqm@essmn of the pressute
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4..1 is interrupted by the progran1 In this way, the
i ndi cator unit 6 also serves as a control unit,
wherein for controlling the armature by nmeans of the
adj ust ment val ve 41, the previously determ ned pul se
data fromthe flowrate sensor 5 are also processed
by the program . The indicator device described is of
great advantage not only in shipbuilding, because a
preci se position indicator can be achi eved using
sinple neans. The indicator device can also be used
in industrial plants, for exanple in refineries.. It
can al so be used in relatively short 1lines of, for
exanpl e, 20m between control unit and armature, in
whi ch the conpressibility becones noticeabl e by
di fferent nunber of' pul ses between pressure-causi ng
forward flow and wunpressurised backward flow. 6 The
i ndi cator device can also be provided in a
hydraulically actuated armature which is sup- plied
with pressure nmediumvia only one pressure mnmedi um
line, wherein the piston in the ad- just cylinder 1.2,
acted on by pressure nmedium works against a spring
which effects resetting of the piston when the
pressure nediumline is switched to backflow. In-this
enbodi nent, the piston in the adjust. cylinder can be
fixed in the position with a
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stressed spring, so that when switching the pressure
mediumline to unpressurised, it is possible to
neasure the nunber of pul ses which occurs due to
deconpression of the pressure mnedium and which
corresponds to the influence of conpressibility on the
position indicator 7 Clains 1. Method of indicating
the position of a hydraulically actuated arnature,
conprising: an adjust cylinder (1.2) for actuating the
armature (1.1), connected by at |east one pressure
mediumline (2, 3) to an adjustnent valve (4..1)

t hrough whi ch the pressuggimgedi um|ine can be
swi t ched between pressure-causing forwards fl ow and
pressure- | ess backwards flow, characterised in that
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into a nunb el ectr pul - ses and the number of
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pul ses occurring in_ a predeterm ned adjustnent travel

wHBeHigm ng ¢an ke sWitehed bpfveensy pssuigeansing forwasds flow and pressure-

Prigs &R Sow, S cal cul ated as being the same

adj ust nent travel when the pressure nediumline is

svihpigptedsed dnthat t he pressure line 2.. Method according
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beiresgure tise i ni tial position, the armature is noved from
this first end position into the second end position
and the nunber of pul ses thereby occurring is
rra\aamsceatcaﬂﬁxgs@ aaigdl, ilkRirntheBiograt aoriai¢aily feiformd ddaptation

second en sition back into first end osition
> U no b Bt g @sﬁacmsw@%?wdmaﬁﬂrvre AP reasur ed

and stored,

Method according to claim 2, wherein the program performs a check or adaptation of

the position indicator on every start-up of the armature

Method according to one of the preceding claims, wherein the armature is moved into
a first end position, which is assessed as being the initjal position,

the armature is moved from this fi1st end position into the second end position and the
number of pulses thereby occurring is measured and stored,

the armature is moved fiom the second end position back into the first end position
and the number of pulses thereby occuriing is measured and stored,

the two measured numbers of pulses are compared and the number of pulses corzes-
ponding to the smaller number of pulses is set for the further operation of the armature

as corresponding to the full adjustment travel
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the two neasured nunbers of pul ses are conpared and
t he nunber of pul ses corres- ponding to the smaller
nunber of pulses is set for the further operation of
the armature as corresponding to the full adjustnent
travel 8 5 Method according to one of claims 1 to 3,
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aggustrrent travel of the arrrature fromthe

adjustmenhtreyet ofche amghvge 15058 thei Tt posioriag fb%sqcefed position.
i ndi cating the position of a hydraulically actuated
armature, conprising: an adjust cylinder (1.2) for
adlayigefergndieating thegositien ofedwdrwuticedly Boruated agatire, Spraprising:
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pressure medi um |ine can
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arranged I n the pressure med um to convert
t lebara¢teiipad ofthathe pressure nmediumin the pressure
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ccpnmmﬁsﬁx&admtbbmb&ssiﬁgthabsles occurring in a flowin
the pressure nediumline in the one direction and in
the opposite direction 8.. Device according to claim

6 Ddee edordihd 1 cldith @ ghéibiahesrogiam coimls the oasundpgmibenady

one pressure [ ugsl umline. when the arnmature
L Gomaags Ph o bt alReh B UHEEhT DY IR e RIS DY CLEdH lie in th
MeglE WiRdibA &%d inZke opposif direction

Device accoiding to claim 6, wherein the throughflow sensor (5) is arranged only in
one pressure medium line when the armature is acted on by pressure medium through

two pressure medium lines (2, 3).



