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Dualad plug method for ssaling & plug

MY The invention relates (o sonled connedior aocerding fo the preamide of oiafm 1 and

& mathad for sealing 8 connsolty acoording © the preamble of olaim 12, Contio! slesnsnta ot

the hydraudios, for sxample valves, gan by sclustsd &i&c&mmagn@tieam o ihis puipass,
the valve noiudes an snoapsudaied solanaid having & coll, and when & s energised # moves

an armatises that entrains 8 vales piston. In this way, 8 gsmiiim: af the valve pistoncan be
pracisety adinsted. To supply the onil with surrant, @ connector whioh panslrates the oasing,
is preferably mades of plastios rostenal and s injpdicremouiiad ondy the casing s provided
ay the casing of the soleanid, Current paths or ping of the connector that o bs connscdsd
{08 powET souree pass through s Sonnsalor boltom of the connsdios from an oudside

Hwands an inside of the caging, whers they ars connatiad to tha ol

00027 i knows 1o pol the conneotoy boltom of the connsclor with a disleclin sealing
sompound soas o sewl I possngy of the current puths against penatvsting molstyrs, To

this s, plastios materialy, apoxy resin or sdicons rubbee are conventionally piiised,

I0003] DE 1 148 813 dating from 1863 woommends, a3 8 sealing compound for the
conneciorn, & sitioone {0 be polied which is idendsd {o adbere to the contacted matwials,

Alematively, thoky padroleum compounds or rubber o spoyy compounds sre suguesied.

I0004] {tir & drowbadk of the suggoestad solutions that the substancss suggesiad as sealing
somuounds are not specilisd # ik 3 drawhack of the suggesiad spoxy mmpb\md* that, in
particular iy the chse of temparsturs oyoling, ey are subijected o shriokage, which mwy
rasell i dedachment and thus i loakags st boundary layer batwest the pin and the

soaling oampaund,

IG00S8] DE 44 10 485 C1 dating frons 1008 takes up the recommandation of using ao
stherant sificons snd maentions the uss of & lea-component LV-hardening sitfcons,
Heanwsvar, the patent specificalion advises against this concept, beosase, I e silicong s
mechanfonty sirsssed, i particuhe Hihe Contact piag move, e adbashvaness of the

aificones is lost. Instead & solution s suggestsd inwhich e npermeatiity it oblained by &



sifie geomeln dasigy of the ping and sheinking of the plasties roaterial surraunding the

han said msierial v conded i the manufhcheing rocess.

{OG08] s & cravdack of the solution withow! oy sealing sompound that the plastios

matarial surroureling the ping s sabjested 1 shiinking during 88 garvive e Futthermors,

the plastios miatenal & only shghtiy slastic so thebwith this solution, too, the passags ey

not rermnin sonded inclhe oase of repeatsd mechanical steass o i the case of tamperahs
;’:y{t.ﬁéng__ US-A8380230 disclosss # conneston soceiding 1o the prasmble of olaim

1, Comperad o this, the problent addressad by the ivvention s o provide srconnsstor

having improved impermeabiiity againgt the panstration of moisturs.

IGO0 This proddanyis sobvad by & onalad ponnecior having the featirss of clalm 1, as wall

sz by amethod for saaiing @ eonnacios hovang the Tealures af olam 43

{0008 Advantageous developments of e nvention gre desoribed in the depandent clalms.

O00H] The connector acoording to the invention for supplyving powet to g unft of the
hydraulics can be @rranged on o casing of sant unl, Here, a conngotor holtom of the
sonnscier i poneirated by st legst one currant palh. This passage of the stleast ang currert
path thiough the sonmesior botlom s sealed with & stlconescontgining compound. Acconding
o ihe invention, said nompourdd s an adhesive and bas high sdhasion. Thig strong sdbesion
can shsure Bt iy dotimental operating conditions iy which the cument path iy moved, the
soaling compound sontinuss adbering lo the currend path In his way delachmant fom the
current path, Le. the Tomalion of & gap hatwsen the current path and the sealing compound,
i prevanted, Theeefors, sustaihed saaling of the unit agaibst moisture o be brough! aboat
iy cennsction with the bigh sdbssion of the sompound and the adbesive, 8 s preferred for
ihe adhesive 1o have high Hoxibility. In this way, the sdhasion of the sdhesive 10 the gurat
vath fs further improved, B is another advaniags of the sdbhesive yssd that, i the cass of
temperatire oveling of the cormector reasuling iy vollages-dthe wasof the botndary fayer
netwaan he current path and the adbasive dus to ditferent temperalire sxpansion
cosificiants of the sesling compound, of the scthesive gt the ouerent path, the

avparrnaability of the connector pontinuns To be malntainsd,

G0N The conmsetor bottom & undersiod 1 be ot sre of soasing of the connssler which

% pensioatestbyy nourrent path,



5%

0T The unit i3 Braioradly Qeemsolabio vig I onnacton 1o 8 BOwer SOWes or an
slectrioal contrel tnll In g parthoularly proferred mannar, he unll b 3 coll of & solenald or an
ssuipment cabenel. s proferaids here for svalve, In partiodiar 8 palot valve of the mobdls

hidrauficg, to be opomble vin the sclensid,

I In an advaniagenus development of the cormsolor, the connscior bottom of the
somnactor s potted with the adhesive o least o an area of passags of the sl legstong
currand path, Polting involves fittle offort iy terms of manufactuning, wheveby the sealing can

L9 oroduesilin gn hiskpansive mianaes

+

3

[GO13] In Conmacton haviag largey maruiachuning Wolerances and consaguenty having 8 gag
betwesn the al loast one currant path and the connadior boltom, In parbioular an sonday gap
o @ clegrancs, the sficonscordaining adhesive provas {0 be vary advaaiagssus, beoauss,

dus b He v Sfacs energy, § perelrales avsh & VETY DRITHW HED 50 that said gap i polisd

o Sllad with the adbosive It & sealing mannear

{0141 In a pavliouladdy preferrad devalopmant of the conneclyr, the adhasive saasists of e
gormponant, whinh constitutes a reduction in offtel comparad with the use of two-component

grnuiiicomponent adhesives or adhesheey inchuding a calalyst

IS An soeiosy adboshve having an aceloxy group & least iy the nanchardenad sorvidion
W pardouanly sullabls for this purpose. Scoording B the swention, the stthosies & fights
hardenad, partiubyely UV-light hardanad. Allernatively or in addition, the sdhesie can be
Huiite-hacdened, Pariculanty refecably, the adbeshee i privvastly Bobt or UV light
hardenad and seosondariy humidy hardenad. Actording o the nvention, the adhesive s
diintile ov visgans an aren olase lo the comnsotor tottony, La. glase o the passage of the
current path through the connactor bottom and the conneciar casing. As 8 resl, the sealiag
acthesive hag higher elastivity hors, snd s ales more sdhesive. These praperiias can be
sohdeved, for sxample by e fant thet the adhesivs I not fully hardensd v this sen.

§'{}{}'§S§ i n panicutary sdvaniageous develppmsnt of the conpeator, sy insdating
ssiefarioe hay mrvalie of more then B8 MU {megachm)via the sealed passsgeofthe &
mant one curent path whan & vollage of 500 wolls is applisd. Partioularly prefarably, this

valus I8 approximaiely 1 MO



7] s pavtionbely sobvantageous developmant of the connater, aoothwinding i
sranged on said conneciorsn a8 o anable a parioidaly compan! and spavs-saving

arangemeni of & ol of & solendid nilarms of the dess,

HEMB] Hprovestobe ;ismtisigiaréy scvaniageous § the conneator stegding o the ivantion
i &sramw ¥ paciculs vectorsmaudded, on soasing of g unil of ihe hydraudios for e

siaainoal supdly of theunil

FHME] Morg, the it g proferably @ ool of 8 solanoid of 8o sgquipment cabinet, g vabeg, in
parficutar 8 picd vaive of the mobiis hopdesulies, preferably baing operabls vis the adlangid,
The yse of thecasing vy mobile hedraoioy s pasticdaiyadvandageous i the pasing I8
axposad 1o varding sperating sistes whan afloat and iy partioular undder water, This ralstes.
for sxainple, to robiles machines hat are vaed for the rescus of individusls i Sood contrad.
i this case, slectrically or slectra-hydrauilically sperated valves or the solenoids thetent ey
Rappento get yrderwiter, The impermeabiiity-of the sonreiors thareof for the supple of
power g than of srucial mpodance.

ID0RG A method according o the invention for soaling & connestor botton of @ connactor

pereiratad by ot least ong curent path and for sealingg @ passage of the ot nast one otevant
path througly the conmeuior hottom, 1§ boing posslbis for gruntt ofdhe hydrauting 1o be

stectrically supplind via the conmedior, nludes the step of sealing he passsga with g
siicens-conialning sdheshvs. Here, the soaling s proferabily canied vul by filling » gap
formed i g0 ares of the passage bebvasr the o bast one suirant path and the connattos
bottem, This gap can by pasticular be in the form of & cleavanes or anannulyr gap, The
seuling pr fling san o particular be carrind oWt by potiing the connsclor hollon with the
sifizong-coniaining adhesies in the areg of the passage of the at leastong surreni path
through the conneciar bottom,

{0211 Tha strang adhesion of e adbesve 0 particudar fothe curat path and a surhwe of
the sonnsotior boltom and of the passsgescan s e, ndetrimeniatoperating
condtions i which the currart g:zz-}%h is moved, the sesiing compourad of the adhesive
sontinies adbering 1 the turent path. In Sus vy, the adbesive s praveniad from detaching

frenn the ourrent path and & g8 is Droventsd fram Reining bebwean the curesnt path and the

sealing compound, Thareforg, e wrib can be sealed i ihe area of the current path againgd



ssnmtration of moislurs i g susiainad manner, I connsclion wath the high adhesion of the
agthesive, B s reforable for the adhoaive o axdiibi high Sedbility and alasliciy, o this
sanven, the sdbesion of the adhasive o e cwrent path s funthey improved. Anothee
sdvantage of the adhostes toed v ihat, in the case of thermad pydling of the connegts

rasulting In vollages e areg of the Boundary layer behveea the current path and the

sdhasive dus lo ditterant famperiue Sxpansan soalivients of the sealing sompoeund ar g
the adhashve ang tha cwrent pathy, the anparmesability of the connsciyy continuss lo be

maitiained

10022 Advamtagesusly, sdlicones are used a8 an adhesive, a8 i the Byuld state they have s
o surtace anergy st hereiors oot optimaihrwet the coneator hatiom i be sealedang
the currant path o be sosled. Polting the connector botiam of e conmasior vongtitilesa
slap which can be controlled very well as part of g process. i has o be ensursd harg,
however, hat the cs.m;ax:m@m& of the currestt path and of the connestor hottont in be bonded
or sexled are clean. The sificons-containing adhesive praferably consisls of ong coraponsnt
& a8 1o Resp pracadural complexily love The sdhesive pradorably inciudes an soslory group

i ihis case,

{OOR3] # i particuinly advardagesus f, sler coaling the passagn o the ot kast o currare
path Hyough the conmecion botfon with Hhe sticons-caralining sdbesive, the slficans-

gontalning adhesive s hardanad by light, o pacticular by wiraviolet Hght as o further step.

{0241 Alternalively or in addiion, the method aocording 1o the invention ncludes, after oy
during the step of hardaning the siitonescondaining adhesive by ight, hardening the sifioens-
ﬁf}f‘ﬁaﬁ%x‘sing acdhesive by humidity, in partioudar by i humidity o watar vapouwr, as a further
step. Thig ensures that areas that cannot of cguld ool bs reachad during dgbt-hardaning are

hardened by the alr humidity naturally comuarring in the ambient ait

28] In theTollowing, an ambodimant of & connactor acoording o the invantion s

axpained in groater detall wilh relarencs fo the figures, i which

Fig i o front view of & connagton,
Fig. 2 iy a longiuding! section through the connssler acsording o Fig.
B b



3 gnd o show e comector aconrding 1o Fig 1 and 2 with o devios for ntteducing the

adhesive; and
Fige 5 and 8 show the connactor ascording fo Fig. ¥ angd 2 with & deviss for hardening the

aobasiie

[0028] B 18 a front viow of 8 connactiy 1 for the power supply of 3 coll of & solenoid (not
shown) by rosans of which 8 plot valve of the mobde hydraulios can be aclusted. The
sonnacion 1 s msde of plastics malerial iy the formy of apy njection-motdded part B hasa
substantally croulas-oylindrical connentor casing 2 seovided for srrangementin g
carrasponding sd-oud it @ casing of the solenold (not shows). The connector casing 2 has
an snd face 4 horn which a connector devine § sdands towards the viswer of Fig. 1. The
sonnecior dwvdes & has an approximately rectanguiar connectar collar 8 with rounded
pornsrs. The cotmector eolisr 8 borders & canmsctor bottom 180 of the connectar 1 i this
figtrn In the ares o the conneclor bodtom 10, taw current paths 12 in the form of plas and
tour smailar spavers 14 are arangad sytmeiicstly with rospest to a vertioal ads 18 of the
connacior 1. Above & transvarse axis 18 sxtending Hhrough nenive polnts of the twee currant
bholtlom of Fig. 1 the lafching support 20 cludes s quide groovs 22 which is further
deapsnsd on bolh sides of the verical 3 18 in the dirsction of an upperwids In Fig. 1 of
fhe conpsctor 1, and in this way forms 2 lalehing groove 24 The conneolor boltom 10 of the
sonmseior 1 s filod with ar sdhesive 28 50 that aach of the spacers 14 and the surat

paing 12 s honded {0 the adbesive 28 by ds raciad outer laleral strfacs.

{GOR7] Flg. 2 s 8 longiludingl section through the embodiment of the connector aceording to

%

g, 1

0028] i Fig. 2, the connacior 1 extends from e comnactor collie 8 on thea right o the
connector casing 2 arvengad on the el The connector bottom 10 s arangssd appronimately
seetirally thersbatwesn AL the radial periphery of the connsotor boltom 1, an Qoring graove
38 o formsdh whinh iy provided for recshing an Garing or sealiag ving (ot shewn) Ing

mowriad stale, La, when the connetior 1 s fasienad 1o g casing of the ool o of the saleneid
{nof shownl, sald connscior is arranged lsweh with the connasotor bottom 18 and leve] with the

Chring groovs 28 on the casing. The casing is sealod {o e comnactor 1 i & watentight or

maoisturestight mannee via he Geang



[GORRT The dwo currant! pathis 13 ponstrals the connsclor 1 and the connector battom 18
harent in Fige Q rom the vight to the el The ourvent paths 12 axtend o g winding body 30
Wy @ el end pottion thereo! (ol shown i Fig. &) Saldwinding body 30 has g radialy
oty cpen winding groove 33 inwhich & colt winding 34 iz reoshved. This coll winding

34 s connecisd tooand contacied by the snd porttions of the current paths 12 pressad ity

the rdaghcs material of the winding body 300 In s way, 8 powsr supply © the sob winding
37 v estabiished via the cursnl paths 18

(0030 A pols diss 28 sendng as 8 magnatic rafurn ghasl foe slosing the magnatic simuit s

arranged radially on the inside orthe sonnector Sasing 2

IS Atthe top nghtin Fig. &, the iching suppas 20 & srnanged byomeans of whish a
sonnseior of e power seursg (ol shown) can be delschalily connecisd to the connectar
and the connector davioe 8. To (s snd, the connaotor of the powesy sotms has ta be
rroduosd approvimstely coxddally into a connsolar reosplacie 94 bordered by the sonnector
colar 8 This i done wnll ons and 80 of the connector {not shown abuts the spacers ot
e cormactor 1. The spacers 14 of the conneclar 1 ame resiflently deformabls in the axial
ghraction 80 that the connecior (nol shown) cen penetrate farthey sl rnore deapiy into the
cantesin: receptacie 44 by appiving 8 pacticudar forcs. I cojunction with 8 nlohing ug of
the connsolor ot shown), the loking tokas place when the latohing lug sngages behind &
fatohing odgs 38 of & lslohing recess 40 of the lalching suppori 20, 1o this way, ths connecty
{not shown} can be fxad in posiion i the connsolor receptacle 44 using & particidar utial
ioad. iy the caseof radial movameants, for nstance, of the connectar (not shawey, 8
fransysrse movemant of the cwrrent paths 18 can ccowr dus o ransvarse foroes bansmiitad
o the currentt paths 13, I arder fo Smit this movement ot the current paths 12, the comeator
Battont 10 of the sannsctor 18 sxlendad by & base b 42 on tha right in Fig. 2. Ssld base db
has the function of clamplng the peretrating Surrent paths 12 Tharelors, movamant of the

aarent paths 12 s inhiblad 1o sconian adant.

[0033] Iy ordey to prevent mnisture, for natancs waler of watsr vepour, that sols from the
outsiche {on the tightin Figo 2) fromy passing from e connagior racapiacts 44 through the
conreston bottom 10 penetrated by the surrent pathe 12 10 the voll winding 34, the conneaior
bottern H snclossd by (e connectoy collar 8 is Hled with 8 sicong-coniaining sdhasive 28.

Merg, hig i & gascomponient sostoxy sticong adhealve LOCTITER 5081 {(Techhioal Data
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Sheal Depember 2007, The sop-coampenent fors proves {o be advantagecus diring Hlling
fihe connecion bottonm MY, bevauss 1aoes not osed o be mived with @ seoond somponiant
or with @ ontalyst, The adbesive 30 hardens by UV Haht drdng the mandactieing provesy
and alter Bing. In soomal processing conditions, the adboshe 368 i exposed fo sufficlent LY
racliationiy ovde o completely harden st losston thesudaes. The adbesive 38 by another
positive and advantagesus proparty, bacause B hardaens by sirfacs humidity o ale humidity,
gvart iy shindowy areas infe which no UV radistion can reaoh The scheslve corvpdetaly
hardens after ezs:sgsrs;?x'sf‘:w?eiy T2 Bours gt ombisnt temperature, The adhasher 28 used s
Highty Heoibie, meaning that the point of sdhesion has g shogk-abxorbing propevty and &
good iszﬁdmg capasiy. Atmnsvarse movemsntof the ouresyt paths R canthus s
compansated wal not ondy dus o the adhesion of the adhesive 38 bul also dus o the
slasticity of the adhesive 38, v ihis way, the foamation of 3 98P & effectively prevented o

He boundary faces belvaan the current paihg 18 and the adhasive 28

033 Fig. 3 and 4 sohemationlly show a dosing devine 50 thad is praleraldy d%égnm@ as &
doving Hp for the dosed and praciagly posifionsd infroduction of the Hquid adbaglve 38 Inlg
HIS passage arsa of the curant paths 12 i the ares of the connastor boltom 1 The dosing
device 50 iy ddrodured inle the arsa of e connector recaptacie 44 with rospact to ds
pastfion sugh that the ologranes 1 he passays e of the current paths 18 s uniformiy
Hfad dug to the amount and the flow propetlies of the adbeshes 28 ang & homogenous,

K

smoothrsutace of the sudhesive 38 s formed-tovaards the oulside,

RG34 Fig. § and 8 schemativally show 8 hardening devics §1 that is pesferably formed as 8
LI Babi souros for ?w'{j&énin-g he Hopad sdbagivs 28, The Toometion of @ homogsnous oulsy
strface of the adhasihee 20 s assisied by an appropriste dosad supply of snergy o the
hawdening davioa 81 so thatl the arss filed by means of thy adbesive 28 also perfectly seals
the connsclor 140 the sutside and forms no gaps forwaler to later pessdrate during

onsration

[OG35] The adhasive 28 uzad has sdvaniageous and positive properties not only under the
afarementionsd mechanical streasey, but also dutdng lamperaturs eyoling on the conneciar
1. This b demonslrated by slress tosls having the funstion of testing the mparmeshilty of
e passagecof the surant paths 12 thraugh e connsotor butlorg 10, Hers, theeconnagisrs
1 hegled to 140 °0 v oiimstedesting chamber over two howy storage ars aliruptly

imtvisraad 1 ool warler having o temperaturs of 20 "0 Theve they were rofaingd & 8 depth



of one mntes for & period of one howr When subssquantly storing the speaimens ing

v,

glinyatedosting chamber grrd at 20°C, e andent fo which vwader had passad from the
snnnaciar receptcie 44 o the othey side of the counactor ¥ n e amss of the winding bay
Hhweas losted, Byonafter 20 opoles, no lonkage oonirad, In sach oase s insuistion
-

rosislance of the sealing sdboshes 28 was Righs than 1 ML A loakage current was fower

than 0 gdost an ag;sg.?iied vestags of 800 wlls,

IGOES] Dovisiing from the uze of the comnectsr 1 for g coitof & soleneld of 8 pllotvalve of the
viobile ydeauboy, the connastor 1 aonrding 1o the bwention can advaniageousiy be used
wherevar & walaedight fesd-trough of siantric current paths or pins s requirsst. The
sonnsion sooording to e invantion proves (o be paribularly advantageous whes # s used
with pilof valves Tor mobile contrad blocks. It contrast o somventionally potted bases of
cormeions cealed veith spoky resin or Sopren cormpound, the conneclar sodariing fo the
vantion has significantly betler sedling characiarishioy in s svant ol lemparaturs

Fatislions andundermsthaniosl slrsss

Hisoloseahwhich can Hg

;».

RO F A connactor for slecinical supply of 3 unit of e hydraulics v
arranged or dy-arranged on & casing of such & und Mevg, & surrent path penelrates g
sonmecior bottom of the conneator and v an arsa of this passags the connactor haftom is
saaied againsl pansirating molshurs using 8 silicons-confaning sompound, Acsarding o the

pvantion, e compound v a9 adhosive having high adhesies foress.

0038} & casing of 8 uni of the hydraulivs somprising stch & connssior i also disclozed.

J00GH] & msthad for sepling 8 conneciar botton of @ connector penetrated by & cuwrrent path
by means of which sonnector & unil of the hydraudies can be slactrivally supgitied & alsa
dizolosed. According to the wention, the mathod holudes 3 step of “sealing 8 phesags of
the current path throeugh the connaator boltony with a silicone-containing adheaive”,
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