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ER2SE1437
EXHAUST AIR CONDUIT FOR A COATING AGENT PUMP
DESCRIPTION

The invenlion relates b gn sxhaust alr condull for conducting away exhaust air fom 2 pnaumy

patticular, from g coaling agsn! pump 0 2 painting plant

i modarm painfing clants for cainting molor vehisie bodywork components, far pumping the paint o be applied. praumativally
powarad pumps are often used which, for their operation. have a pneumatic sylinder and a piston whichis displaceatly aranged
in the poeumatic sylinder, wWherain compressad air can be applisd to the plsion nn both sides iy order ty displace the pisfon i
the desired dirertion, By mmans of a common piston w, the piston in the pasumalic oylinder ran deform, for example, tag
puwiping diaphragms, a8 describad in the Serman patent anplication DE 10 2013 002 784.0. The exhaus! air from the phaumatic
wylinder is herein confrofled by means of » awitchover umit and is then discharged through 2 sound damper into the
suroundings, whetsin the sound damper & dirselly Range-mouniad onlo the switch-over urit

it Is disadvantagecus in hase known punips that the exbaust air from the pneumalic eviinder is initiglly under prassure and then
axpands, which leads o infense cooling of the exhapst air. The cooling of the sxhaust air can resull i ag undesirable
sondensate formation, wo that condensation water san collect in the exhaust alr sanduit and, in partioular, can gather on the
switch-over unil and on the sound damper, in an extreme case, the sxpansioninduced vooling can evan be 3o great that the

sondensation water freszes and thus, i the worst case, impalrs the mational capabiffty of the awiich-ovar unit.
Fumps of ihis typs are known, for exgmple, from DE 44 25 315 A1 and US 5094 588

it is tharefore an object of the thvention 1o improve the pnesmatically powered pump described above such that the funclional

capability is notimpated by expansioninduced coofiing of the sxhaustalr
This object is achigvad with an sxhaust af conduit assonding 1o the Invention according 1o the main claim.

I acoordance with e prior ard, the axhgus! air condull acronding fo the invention has aw infed in ordar to recsdve the exhaust ake
from the pneumatically powered pump. Furthenmore, in ancerdance wilh the prior art, the exhaust alr conduit acoording to the
wvention hay an ootiet in order o discharge the exhaust air to the surrpundings. Hersin, in acomrdance with the prigr add, an
sxhaust s channsl exbands belween the infel of the axdiaust air condull and the outlel of the exbaust alr condalt iy which
sxbaust alr channel the exhaust #ir fows fiom the lalet lo the cutiel. The sxhaust air chamngl Is herein arrangad in a houshg
member wharein 415 1o be pravented that the housing member conls down so far that the functional capabilty of the functional

components in thes housing mamber simpaired:

Tha invention ¢ basad upon the fachnical and physical recognition that the heal fransfer from e wall of the exhaust sir shannel
& the cold exhaust & How In the sxhaust air chanasd is paricularly great i the sxhaust als flow impacts obtusely & ewin at a
fight angle on the wall of the sxhaust alr channgd, s thie contaxd of the invention, this mieans that the approach angle batwesn the

exnaust gir stream and the wali of the exhaust alr chiannal 8 10 the region of 305807, 48%:80°, 68°.40°, BO2-00” or sven RS-
g{}a:



The invention therefore preferalily provides that the exhaust air flow in the exhaust air channel exterds almust sniively paraliel to
the walf of the exhaust afr shannel, In srder to prevent thir adaust alr flow mesting the wall of the sxhaust air chanag oblusely
or gven perpendiculardy, since this would lead 1o an intense heat fransr from the wall to the cold exhaust alr flow which, in fum.
would the associated with & severs coofing of the wall, which is undasiratie.

However, a change of direction in the exbaust s conduit selfevidendly cannot be entirsly provented, The invantion therefors
provides that in the regian of sush a diseclion change of the exhaust ale channgl, 9 thermal insulation sdement is arranged in tha
axhaust air charngl, whereby the exhaust alr fow hen inpacts oblissely on the thermal insulation element and nut on the wall of
the axhaust ar channel. Hergin aleo the expression “obtusely” means that the axhaust air fow impacts on the wall of the therml
insulation elament at an impast angle i the range of 307807, 45°907, §5°-907, 80°-00° o svan 855807, The told exhaust air
does i fact Thewise accumulale at the tharmal insulation slement, which in principle favours the beat franster from the thermal
inguiation slement to e cold extiaust afr. Howaver, the thermal insulation lement consists of @ heabinsulating materisl fag
plastics], whareas the wall of the achaust alr channs! typically cansiste of metdl, which has a siunilicantly better thermal
conductivity than plastics. Thus it e tase of an obluse approsch by the cold exhiaust alr, the fiest thermal instlation slamant
radungs an intensive cooling of the wall of thi exhaust air channe! and thus also the other componants {2.g. the switth-over unit
whish are fo be profected againaet vooling.

Inone varant-of the invention, the first tharmat insulation clement lines the inside of the axkaust air channgd. The frst harmal

insulation elementis thus hereln a separate component which is inssried into the sxhaust air channal, In ancther variant of the

invention, however, the Brst tharmal insulation slement is a conduit componant of the axhaust air channel, For example, a bend
i the exhiaust dir channel can be mads of plastios, whersas the unbient conduit parts of the exhaust air channel ars made of
metal,

The measures acoprding (o the vention deserbed above lessen the thermal transfer from the wall of the exhaust alr channal
and from the components to ke grotested against oovling (8.4, the switch-over unit) to the cold exhaus! air flow and tus provent
axcensive cocling of the componants o be proteclad:

Another measure secording 1 the invention provides against the exhaust alr of e pump conling infensely at all. For this
purpose, the invention provides that the sxhaust alr channel has a goss-section which doss nat froaden in the flow diraction. in
arder to prevent an exparnision of t exliaust s and the soxpansicnsdnduced cooling of the exhaust air in the sxhaust alr channal
asyociated therewith, For example, the sross-section of the exhaust aie channelwithia the inventive exbaust ot conduit can have
an sesantiafly constant size. The aclual sxomnsion of the sxhaust gt then only takes place downstrasm aftey e stitst of the
exftaust air condult, for example, It & sound damper sonnested thereln, The sits ¢f the expansiondinduced tooling i herein
therefore displaced in the fow direstion aus of the exhaust ait sondlit in the switch-ovar unit i the sound damper connected

hereto, by whtich means the sompansnts o be protected againgt soling fe.g. e swilch-over unit) are conled less intersely.
i a prefarred examplary ambodiment of the invention, the sxhaust air condult sxtends threugh the switch-over unit of the pump.

The swilehower unil herein hias the task of sleering the exhiaust air out of the preumatically powerad pump andior the feed git o
the pneumatically powered pump. The sxhaust sb channsl of e exbaust air condull according fo e Invention herein thu

asfendsdtrough e swilch-overunit snd prsferably o the sound dampar,



The steering of the axhaust alr of the preumatically gowered pump in the switch-over unil can take place, for exampie, by means
of 8 diaphragm valve which has an clastic daphragm for contesl. The siashe disphragn can herein alsa fulfi the function of tha
first thermal insulation sdement described sbove. In the dpened stale of fhe disphragnt valve, e cold exhaust air therolurs

impacts oblussly on one sida of the slastic diaghragm which fundamentally favours the heat ransfer fow the elastic diapwagn

tr the cold sxhaust air. However, the olastic disphragm preferably conststs of & heat-nguisting material {e.g. plastion), by which

means an exsesshus tnoling of the diaphragm i prevented.

f has alveadly been mentionad above that fhe sile of the expansionnduced cocling is preferably displaced in the fow dirsation
from-the-interty of Hie swilairover unit imc the scund damper The invention thus praferably aa::ep.ts an expaﬁsiaﬁ@{sduced
invention ilf'i'éfefai'}i}f prevents this Geaiéng of the sound dampes from also leading lo & corresponding socling of the switch-over
unit For this purpose, the inveniion preferably provides hat the sound dampar is thermally decoupiad from the switch-o
in orday 10 kassen the heat transter fron the switoh-pver unfl to the sound damper. This thanmal decoupling fs achiaved in that the

sound dampar is not directly sonnecied ta the switch-over unit, but by way of a second thernwal insulation slemant which consists
of & tharmally insudating nmterlal {8 g. plastios). The exhaust dir channe! thavefore horein extends through the switth-over unit
and the sscond thermial insulation slament inld e sound damper. The low thermal conducvity of the second themal insulation
slement has the advantage that the switch-ovar unil cools anly Slightiv, sven on tense expansion-inducest cuoling of the sound

daraper

t way briefly mentioned abave hat the Harmgl insuialion slemants can sonsist of plastios, wherens the swilch-over unil, the
housing membiy of the axhaust air condulf andior e wall of the sxhaust 2y channs! can congist of metal With regard 1o
malerial selention, however, the invertion s not restricted 1o thess miatwrisls, Rather, it is dechsive that the matenals of tie
theamal insulation elaments have g significantly iower theemal conductivity shan the materials of the swilch-over unil, the houaing

msnber andfor e wall of Be exhaust archanngl

it showid 2ls0 ke mentioned that the vention doas not ooly ciaim protection for the inventive admug alr candult descrined
ghove. Rather, the inyention also claims protaction fr a correspaading ooaling agent pump with an inventive exhaust gl sonduit

Tha inventive coating sgant gump prefarably has bye oppositely arangsd pumplng sylindsrs, sach having a dispiacaabla piston,
wherein the two pietons in the pumping oyviindsrs are finked to 2 common piston rod and are tharefors driven in opposing
dirsctions. The diving of the piston tod and thus slsn the driving of the fwo pisions in the pumping cylindars i achiovad by
means of & preumatic oylinder in which 2 further piston is provided which ants upon the commion piston 1od. Comiprassed sl tan
be adniitted ko tha piston in the preumatic sylindsy an both sides in order 1o move the piston in the preumatic nylindsy and thus

alsix the two tslons in the pumping ovlindens in the degired direstion,

Freferably providad in sach of the pistons I e pumping cylinders is & nin-etum valve whish closes dering 2 discharge stoke
of the respective piston and is open during & fling shoke,



it shoud inally also be mentionsd that the invention 1 not rastisted to the exhaust alr conduils of naint pumps. Le. pumps which
pump paint. Rather, an inventive exhaust g conduit o also be raalized for ather pumps that ars pasumatically powered and
pump other fulds, for sxample, adhesives of sesdants {a.g. for seam sealing)

Other advastagecus developments of the bvention are disclonsd in the dependent claime ar are deserbed below iy greater
detull together with the description of the prefamed examplary embodiment of the invention, making reference io the drawings, in

which

Fig. 1 shows & perspentive visw of an imeative conting agent pumg for pumping paint in a painting plast,
Fig. 2 shaws » cross-sertional view of tha coating agent pump of Fig. 1,

Fig. 3 shows snthet ross-savtional view through the coaling agantpunip of Rigs. Tand 2,

Fig. 4 shows 7 oross<sertional view through the switch-over unit of the coating agent pump of Migs. -3, ang
Fig. § shaws ansthey sronssactionat visw of the switeh-over unit

The drawings show a coating agent pump for pumping paintin & painting plant for painting mutor vihists badywirk components.

The paint to be pumped i herein received via 2 pump inlet 1 and s dischargad via 3 purp sutlet 2 at the desired (ﬁéii\zery
pressure. The actual pumping is herain achievad by two pumping sylinders 3, 4 in each of which a pumping pision 5. S is
displaswally srranged.

The b pumping cylinders 3, 4 sach have a costing agent infet 7, & and a coaling agent outlat @, 10, The pump st 1 &

~.v

connaciad via & hube 11 fo the hwa ooaling sgent infste 7. & of the pumping cylinders 3 4 The pump aullet 2 is connected in the

same way via & tube 12 o the two cosling agant outlets B, 10 of the pumping avindes 3, 4.

Situatad In zach of the pumpdng pitons & § i 2 respective nonrsium valve 13, 14 which only opans s one direction. Thus, s
nor-retur valve 13 in the pumping pidion & in Fig. 2 closes when the pumping piston & nioves from dight o et dusing o
dischare streke, Dunng 2 movement of the purnping piston § in the contrary dirsction from left 1o right. howaver, the ron-relum
valve 13 opens, 5 thal naw coating agent oan low vl the coating agent iniat 7 through the acnpsturn valve 13 fo the lelt side of
the pumping piston &

+ should nere De mentioned that & nonsnadurn valys 18, 18 Is aleo arranged in each of the byp coafing agent oullels §. 10 The

tes non-returts valves 18, 10 sach open during & discharge stroke of the associated pumping pision 5, § and oiherwise close.

The mechanizal drive of the b pumpdng plstons B 5 takes place by means of & common platon rod 17, sb thal the fwo gumping
pistons 5, § always move i contrary directions. This means 1iat in the fwo pummping pistons S, B, the dischargs siroke and the
filling strokes cach take plase in phass ooposition.
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The mechanical drive of the comman diston rod 17 lakgs place by means of a preumalic piston 1B which Is arranged in 8
prietnatic cylinder 19 and by which compresead air oan b applisd on both sides, Figs. 2 and 3 bath show the pneumatic plsten
18 8l & rogpective dead point

Two switch-nver valves 21, 22 which are actusted by the pneumatic piston 18 when the preumatic piston 18 reaches one of il
duadpoints are aangsd in a housing 26 of the prsumatic clinder 14 Thus the pasumatic plston 18 1 Figs. 2 and 3 activals
e switch-over valve 28

The o swifch-over vaives 81, 22 also control the sxhaust sie Fom the proumatis oindar 12 on both sides of the prsumatic
siston 18 The exhaust air fom the pneumatic oplinder 18 Is then conduclad away by an exbaust air condult, wharsin te
exﬁ'z.ausi alr condult extends through a switch-owver unit 23 into two sound dampers 24, 28 Arranged in the switch-over anif 23
Nerain is & slids valve 36 which in Fig. 4 can be displacsd i the vertical diraction, wherely the posltiion of the siide valve 25 s sat
sneunatically by means o the swilth-over valves 21, 22, The position of the slide valve 28 In the switch-ovar unlt 23, in fur,
contiols two diaphragm valves 27, 28 which are srrarged in the exhaust air channel of the exhaust afr condult and, by means of

raspactively one elaslic dlaphragm valve 28, 30 made of plustics, ralease or blosk the exhaust air fiow,
in Fig. 4 the disphvagm vaive 27 fs shown i a clased position, while the diaphragm valve 28'is opsned on tha opposite side,
The invention is distinguishad by the special design configuration of the sxhiust air condult from e preumalic cyindy 18

1 should now be mentionad that the sdiaust alr condult has an infel 31 af which the exhaust air from the prsumatis cylinder 1
is received. Tha exhoust air then fiows through an exhaust al shaone! 32 to an outlel 33 1 which the sound damper 24 sy 25 g

connecied. Tha exhaust air chariel 32 haraly aveady balongs o he sound dampsr 24w 28

itis hareln imporiant that the cross-section of the exhaust air channel 32 betwesn the inlet 31 and the oullet 33 is approximately
contant so that no expansion of the exhaust aly takes placs In the exhaugt air channel 32, 5o that alse no sxpansion-indurad
sooling occurs. In this way, the ocsuirence of & subsiantial cooling In the region of the switch-over unit 23, whish could lead o
e farmation of condensation water and, in the worst case ioe, by which the furictional capabiiity of the switch-over unit 23 couid
bedmpaired, is:provented.

The exhaust air is then, however, expanded in the sound damper 24 sndior 25, leading fo comesponcing cooling of the axhaist
air and thus alse of the sound domper 24 andior 25, Howewsr, the saund damper 84 andion 25 s henmally decouplied fom the
swilchover unit 23 by a thermal insulation element 3 andior 35, and the oxhaust air channel 32 axiends through the ther

insulation element 34 andfur 35 fo the raspsctive sound damper 24 andier 25, This theymal dacoupling by means of the themal
insulation slentent 34 wwlior 35 snsures that the unawsidable intenae coviing of the scund damper 34 andior 28 dnes notlexd o

an gxorssive cooling of the swifeh-ovey unit 83,

it shouid also bi mentioned thal the exhaust ar flow in the exbaust air channs! 32 in the region of the direstion change does not
impact dpon the housing of the switch-over unit 23 made of metal, but on the thermal insuialine elemant 38 or on the valwe

diantragm 30 made of plasticy. This lg advantagenus gnoe dus b 3 rightangled approach of the cold exiaust 8 to 3 housing
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part, 2 gnod tharmal trapsfer and thus an intavse cnoling of the Bousing parl ars favoursd. | is theslors uselil fo provide

thermal insulation slements incthess regions with a severe diraction change.

The invention is not restictad B the abova-dasoribed prefarred exempiary embodiment Rather & plursifty of varianis and

mudifications ix passitde falling within the scape of profection of fhie atiached chaims.

List ol reference signs

3 Pump inlet

$ (503

Pump outiet
Pumping oylinder
Pumping ovlinder

Pumping pigton i pumping cylindet

Cog e

Pumping pistortin pumping sylinder

7 Goating agent inlet &t pumping cvlinder
8 Qoating agent infsl al pumping cylinder
8 Coating agent outle! at pumping eylindsr
it Coating agent oullel at puraping cylinde:

14 Tube
12 Tube

13 Non-rehym valvs in pumping piston

14 Non-returs valve i sumping piston

1% Nemeratim valvecin coating agant outiet
16 Moaperafumn valve iy coating agent sutist
17 Riston rod

Pasumatic piston

Phetimatic oylinde

Hiialng of phoumatio oyiinder
Swilchaovar veve

Swdlchover vadve
Switoh-ovar unit

Sodind damper

Sound damper

Bhde valve in the switch-aver unit

Diaphrag valve

Diapheagm valve
Valve diaphragn

Vaive diaphraam

Intet of the exhaust alr condult
Exhaust air channel

Qutlel of the exhaustsir condult
Thermal insulslion element

Tastmal inpsuigtion aferent
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HASZNALTLEVEGS ELVEZETES RETEGKERZO ANYAG SZIVATTYUNGE
STABADALMI IBENYRONTO

Hasandltievegd slverstés pnotmatiisan maghalioll saivativh, kidndsen lakkozd bersnderdshen lavd réfegkenst
syEg S2ivalty hassnall levegdidnek slversitadiez,

Dedmid cealivkoziesal (3] a s2ivaltyibhal Srkead hasandlt lnvend befogadasaho
Kiaragdt ceatiskozdssal {33) 2 hasendltievagd leadéadton:
hasznalleveqd osatornaval {32, amelvben 8 hagenditlovagd o bedndd caafiahorstl (31 8 hasrnditsvesd ssatoma (38)
Kiprasxid coaliskozésthie Sramilk; s
hizagyseggel (23} amelyban a hasanallievegt coaforna (32 batad;
zxal jellomezyve, hogy 2 hasznditiovegd & hacangltiovagd caatoma (32} rnywalts tarfomanysban tompaszdgben 18p woy oisd
hisaigetalc alembs {20, 30, 34, 35} a haszndlliovend malomaban (39), azaz & hasznaliievegd aram &s 2 hoszigelald slem (29,
3, 34, 35} fala kazoti 30%90° sxiggel, hopy a haxandillaveyd fehatmordddas kivatien a hasznaillevegs coatoma (32) belst

falan Kiklisz0bdthelt legven, 85 exdital 4 hirenyedy (233 kiligse megakadavorhaté legyan.

Az 1oigénypunt saevint hasmndilersgd elvazstas,
azzal jellomesve, hogy 4 hasanalliovegs csatoma (33 olysn kerpssimetszell, amely dramist iranyba nem bSwi hogy e
Kovetkeozak be o hasandlifovend oxpanigis As expanzis kivetheztéhes a husznalt leveg? kihdless 2 hasmndllevagd
caatornaban (33}, dsivagy

hagy # haszndllevaqd csatora keresalmetszele Sramlas banyban Brvegében kanstans nagysagy.

Az 1. jginypont szeninti hasznalievagd slversdss,

axzal jellemezve, hogy a haszndltievend varelk kiereszid ceatiakozdsira (33} hanglompito (24, 28] van récsatolv, Ggy, hogy
& hanznaittevegd a hasznalievegd vezedh kisrenatd oxallakozdidn o hanglompitoha (34, 25 aramfik, azgtén a2 hanglompitdban

sxpanodl, s végll s komyezetbe drad szét

A 3, lndavpont srerinll hasznsitievagd sivazals, azzal jalfamerve, hogy & hdzegyséshen egy stkaposald agyaag (29
vt o sxivallyl Stkapesolasdhor, kilondsen a szivatiyd sgy preumalikusan meghaiiolt dugativiianak (18) slisnkars ranyd
mozgasiranyal kot arol & hasenalllevast ositoma {38) az alkapesold egysenen {33 kerexzlil @ hanglompitohoz {24, 25)
vEzet 81

A 4 igdnyoont szarint hasanallevegd elversids, aual jellemerve, hogy oz dlkaprsclt egységnek (28} membrén
szelepe (27, 28} van, rugalmas mensbrinnal {28, 304, ahol az glsd Kisrigateld elamet a membran (29, 35) kipszl

Acdovany & inéaypont suering hagmidiiovead elveretas,

azzal jellemarva, hogy 2 athapcsold sgyseq (23 sgy masodik hiszigate!S slemen (M4, 38) kerasalll mechankusan
Gsaze van Kidve & hanglompiidvs! (24, 25}, ahal ¢ hasandltieverd csatoma (32) & masadik hostigaield slamen kerssztiil vazet
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hogy # masadix hiszigateld elem (34, 35} & hanglompiitt {24, 25) termikusan szétcaposifia az dlkapuanio sqyséqil (233, hogy

g hGatmental 8 hangiompitdrs (34, 25) cedkkenize.

Az etz ingnyponiok eqvike szerint hasmndilievegd elvazelds,
axzal jellsmezve, hogy a2 sﬁ hiazigateld elom (89, 30, 34, 35) mllanyagbil készUl, esivagy
hagy a masodk osxigelsld slem {34, 35) mianyagoo! készilt, ésivag
hagy ax Skapcsols egvaeg {23) iBnyensban mud! hesxiilt esf-vagy
hogy 2 hag sgyasy Bnyeqeben fBmbdl késalil, deivagy
hagy 2 hasenalilaveqd csatoram (32) fembi kesziit fauliat rendetkexik.

Az 6ltzd ingnypontok egyike szarintl ritenkepad anyag saivatyls hasendlevegd slvezstossel.

A 8. igbnypont saarintf rétegképzd snyag saivallyl, azal jellemezve, hogy tartalmaz
egy ebyds szallitohangert 33,
sQy elad dugatlvld (3}, amely az elsd sedifitohongerben {3} sltothats madon van srandeeye
&gy masodik szaliitthengen (4),
egv masodik dunathat{8), amely & masidik szallitdhengerdun {4) eltolhaly modon van sirendezve,
agy rtenkepit anyay bevezetést (7, 8}, amely mindket szaliitchengerbe (3, 4) betorkaiik,
gy ritepkepss anyag Keresrteet (9, 10), amely minkét szallitohangerbe (3, 41 belorkaliy,
&gy dugattyarudat (17}, amely 22 eisd dugaltydt (8} de a mascdik dugatiyat (5) meghaftia,
&gy preumatika iengert {19, &8

&gy harmadik dugaltyit (18], amely 2 preumatisa hengerbien {19} van sirendexve $a 8 dugattyd rudat (17} maghaiia

A 9 pgnypont erednt nddeakénzl anyay sxivaltyt. axzal jellemenve, hogy sz elsd dugsttytban (B) sgy s viaszanaapd
szelap (13; van elrendeave, ésivaiy
hogy & masodik dugattyiban (5} ey mdsodih visszacsapo szefep (14) van elendeave, sishvagy

hogy az st szalihengeran (3} levd réfeghépad anvag Kiarssziieben () eqy harmadik vissracsaps szelip {15) van
eirendazve, sivany
hogy 2 masodik szatitohengeran (3 lovi ritepkénzt anyag Kiyosetdshan (O3 agy negyedik visszacsapo szelep (18] van
olrendezve, esivany
hogy @2 dlkapeaclo sqység (23] vezérl 8 temend bysgdt 3 preumatika bengarbe (18), as/vagy = haznditeveght 3 preumatiha
hanaerdl (18], eshagy
hogy ax slad dugaltyd (8], & mésadik dugativit (8 €5 2 hanvadik dugativh (18} koaxislisan ven elrendeave, $s mindagyik
seildrdan dswze van m\:e a gugativiriadal (173
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