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- 1 - The invention. reI ates to an apparatus for draini ng condensate from
pressure systens or the like with the features of the preanble of
Patent Claim1. In pressure systens, condensate consisting of water and oil
for exanple is produced, which emanates essentially fromfor exanple the

| wkricant for the conpressors and the noisture content of the gas. This
condensate is gene- rally very corrostVve -and nust therefore be coll ected
and fromtime to tine drained fromthe cl osed conpressed gas system
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traps, ineddier&ERSEr tige Gowiiaib BXict imdtdritaicistintkii.,ng may occur and t hus
t he condensate can no | onger be drained or conpressed gas | osses caused

t hereby occur due to blow ng-off of the conpressed gas. In a known
apparatus of the gboessmnéi onestdnype (ddndehsitedd ca@)stimtesef dvalvdaacks

are avoi de&' fo:t: h&tca g[gi]ee“ g‘%%)(gér&[s C\vﬂ?lfhcl?asérﬁﬂéyes pré)élgéjn
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successfu"i1 usin only one Sensor,
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case al so, ressure

osses and thus_high energy costs occur, When

using thrallRppeeBY usCoF¥Pshye| eard tipptserddiirefang ]B?a‘\?\%]a%‘kc%@é A% t hat

on accounfréh tife skaceimeqdirheneat efoﬁhetﬁenseleseahec@ﬁpmesed usgamist
have a rel at{_’vely | a {1 e constructl‘_{l)tfnl and thqﬂb nace-r t ed drawbacks occur
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For the drainage of such condensates it is

to use float-type condensate traps, in this ‘case the

known

danger

existing that sticking may occur and thus the condensate

can no longer be drained or compressed gas losses

thereby occur due to blowihg—off of the compressed gas.

caused

In a known apparatus of the aforementioned type (DE-
A-31 49 830) these drawbacks are avoided, so that the

apparatus has basically proved successful. When using

this ‘apparatus with only one sensor, it is necessary that

the solenoid valve, actuated by a signal caused by means

of this sensor, is time—cont;olled, so that the

danger

exists that in this case also, pressure losses and thus

high energy costs may occur. When using this apparatus

with at least two sensors, the drawback exists that on

account of the space requirement of the sensors, the

appara-

tus must have a relatively large construction and thus

space-related drawbacks occur both at the time of handling

as well as assembly and location.

In another apparatus (US-A-3 292 650), two sensors

are arranged in parallel, at a distance apart, in a tube
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- 2 - which is closed, on the under side. This construction al so
has the above-described drawbacks, since the tube receiving the
sensors nust be kept relatively wide. Added to this is the fact that the

di aphragm of the outlet valve is subject to relatively high stress at the
i of actuation and that the construction as a whole is expensive. It is
t hé object of the invention to inprove 4he apparatus for draining
condensate of the aforenentioned type so that on the one hand the di aphragm
of the ouhfinvakve c3oselj eeh t@héesﬁn@éfeS§i&@ringmmigwéﬁémstfumtidnlthe

ot her hand, the appasatus_has si mpl.er, c struc 1.S. Jjor OMAGS and
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appar at usreteivingf the- seamsdrmes it e lwptth rtd“leatflsaihr a6idsf. t he

characterising part of Patent Caim1l. Further advantageous enbodi nent s of
the invention are the subject of the Sub-clains to, the fact %hat t he

sensi ng el emendd@edprtaesthis| kst d%ﬁﬁbl?hé% E%%s@%%PhﬁﬁﬁTd?
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controlling a i mpary, contr ttet fromthe .collecting cha elq nd
t hat thetlIE%nsB s aﬁF‘éa%/?'%at %‘afa The t | SHS U R gfbs nbkﬁ aéatube

proj ecti ngspexpendivalarly into the collecting chanber and which is closed
at the outer end, it is possible to nonitor effectively the filling |evel
of the condensate which has run into the coll ecting chanber, effectively
with only one Ebnti@ néhepr obdecktngoifnt sheheinnanbéen i KOt hiBPEQ¥R wFb® only

Qne t“b“'ég ?Eé HE- ifdF elaeBRk ngOMBbhdkigat¥o 8ENS@he aRfdopembRELONEA

per pen- 8 ar i nto the chanbér, which ne sur g eIenEnt ﬁOﬂSIS%f gf

an eIecFYPéaFPythaﬁoﬂncBHGUEP?n&anﬂatEPFaI 1€Ebﬁ g j gt the outle
valve 1is subject to less stress during operation and,
on the other hand, the apparatus has a simpler construction,

is more compact and is therefore more economical to produce.

This object is achieved in an apparatus of the afore-
mentioned type with the features of the characterising
part of Patent Claim 1. Further advantageous embodiments
of the invention are the subject of the Sub-claims.

Dué to the fact that the sensing element comprises
at least two capacitive sensors monitoring different filling
levels and is electrically connected to a control valve
controlling a preliminary control outlet from the coilecting
chamber and that the sensors are located at a vertical
distance apart in a tube projecting perpendicularly into
the collecting chamber and which is closed at the outer
end, it is possible to monitor effectively the filling
level of the condensate which has run into the collecting
chamber, effectiVely with only one container projecting
into the chamber, in this case with only one tubular measur-
ing element comprising two sensors and projecting perpen-
dicularly into the chamber, which measuring element consists
of . an electrically non-conducting -material (synthetic
material or ceramic), in order to control the outlet valve.
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or ceramc), in order to control the outlet valve. -3- Wen the

mat eri al
filling I

evel of the condensate in the collecting chanber reaches a

predet er mi ned maxi num val ue or a predeter- mned maxi num the valve

provi ded
thay the

for controlling the diaphragmvalve is set in operation, in order

di aphragm val ve opens, until the condensate |ocated in the

cold ecting chanmber has drained out.3 —The neasuring el enent ascertains

the drop in the liquid level in the collecting chanber and, when it has
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does not need to project into the collecting chamber up
to the height of the lowest condensate level. - The condehsate
level in the container is thus monitored electronically
capacitively completely free from wear, soO that the measuring
system manages without moving parts and sticking is effec-
tively prevented, the measuring element also monitoring
pure oil and an adjustment to different condensates not

being necessary.

Since the measuring element ascertains the maximum
coﬂdensate level, a . signal initiating the opening of the
diaphragm valve is given. The time elapsing until the
condensate level drops to the minimum level able to be
ascertained by the sensor is monitored by ‘the measuring
electronicé. When the minimum is reached, it is not necess-
ary for a control signal once again closing the outlet
valve to be issued. On the contrary, the time ascertained
by the measuring element between the maximum and minimum
can be multiplied in the measuring electronics by a factor,
which results from the ratio of the height between the
minimum and maximum and between the minimum and the desired
lowest level in the collecting chamber. Due to this,
the total opening time of the diaphragm valve is ascertained.
After the expiration of this time, the measuring electronics

‘issue the clbsing signal.
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can be multiplied in the nmeasuring electronics by a factor which results
fromthe ratio of the height between the m ni num and HBX|nun1and bet ween
the mninumand the desired lowest level in the collecting chanber.
Due to this, the total opening tine of the diaphragmvalve is
asgﬁrtalned After the expiration of this time, the neasuring el ectronics

I sSue the closing signal. -4- In this way it is possible to select the
mul tiplication factor so that the val ve renains open |onger than is necess-
ary for the Idrathbgewayfitt he posaibheate. seléohstheemalyiplboakilnt he
end of th [ | o OPf Siafrl

pressure fgg{s}?gmga ’Ehé‘f@ 't ﬁrouﬁﬁéfﬁ?&ﬁé 1:}isf)hragm val Ve, Ek}lag?o}%errg& égs1b| ow
out |nquFY|e§°rintpﬁe QHPFBPgFengn §H8 |ﬁ°E§?PPéEFar | FORFRAVRRYF by of
the di aphtggaras! ¥vhe kndt hos cahe, bb@nﬂﬁ@trﬁhméii pes&pbéesé@ Sath adr exact
and sensitive manner that ng rela vel e quantties_of pressure nedi um -
escape erﬂWPﬁﬁsgﬁgteng?%r %b?poége reC|§¥ﬁ# f@?ﬂ%e RFQUER hki ng
speed to the diaphnagmonlves mnnlbnded etectbmowcabhy ampbyitbess o t he
measur ed YALUCout e MELIHON NEGRFSaAL VEAYEI AREAL Ndn! LAE fégﬁﬁ,hcaka&ﬁéi- f
the sensing el ement tube”conprises two ctapacitive sensors
consequen@igphsaglr ¥dlvaat £he bsBhSor caBgsur the tﬁ@nﬁﬁanuhﬁf|P?$ﬁ§b¥%vel

as wel | agnt hgueRCORH SERSSE d@r'deeééﬂﬂlﬁf‘@efmaﬁhe§l gnat hs aélaagedlyn a
space- savi ng nmanner ‘W t hout havi ﬁﬂe r ovi de a second openjng in th

housi ng fééFﬁFt3PPH§1Fh%SpB§|E¥%ﬁﬁ @h%msééﬁﬁaeseEEBW Fhe tﬁ%St?%be
sWrroundi fgr tBRe cppapbséveof sedbeanings asimcgedihe® pinkény speed . to

perpendicghgrhxnkﬁﬁﬁ §Q§n90££Qﬁéﬁfgored electronically and by means

of the measured value, the maximum necessary valve-opening

time is.caiculated.

If the sensing element tube comprises two capacitive
sensors, then it is consequently ensured that the sensor
measuring the'maximum filling level as well as the second
sensor delivering the final signal is arranged in a space-
saving manner without having to provide a second opening
in the housing facilitating the p031t10n1ng of the second
sensor.

If the tube surrounding the dapacitive sensors is
arranged to project perpendicularly into the collecting
chamber, then it is thus ensured that the filling level
of the condensate located in the hqusing can always be

measured in an optimum manner.*

If the sénsors are arranged at a vertical distance
apart, then it is possible to monitor a predetermined
maximum or minimum of the condensate level, without requiring
an arrangement of +the sensors one beside the other, i.e.
outside a coaxial alignment, so that an extremely space-
saving arrangement is guaranteed.
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chanber, then it is thus.ensured that the filling |l evel of the condensate
lI'ocated- i n the housing can al ways be neasured in an optimum manner. |f the
sensors are arranged at a vertical distance apart, then it is possible to
noni tor a predeterm ned maxi mum or m ni mrum of the condensate |evel, w thout

reqyiring an arrangenent of the sensors_one beside the other, i.e. outside
a cbaxial alignnment, so that an extreneﬁy space- saving arrangenent S
guar ant eed. -5- Due to the fact that 'the end of the tube renote fromthe

cl osed end i s paenetbedthe afhctsiﬂgatomhéiEhﬂgo&nthéetﬁbénfémot@oﬂiém|

ar rangerent,. g ahous) ng o cotalalag thg ehechranig control; arggnogent
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t he ot her hand can be exch angg or serV|ced I n a sinple manner, mnthout a
in

great exp&H@rete 8F | WBddr § ?eqﬁ??éﬁrslF°§GFéP9thBeEQFF drdiHet ube

belonglngem@ct&balcstbuﬁtrbmrahrraﬂgementCOﬂafmSI@g stbﬁctﬁﬂﬂEOFSunlt,
proj ects % the S|de of housi n

#h g i atter qg
desi gned ™ rgpat glyogﬁal agf | FRBuwi gnE%ﬁB%EY yvm??mnﬁr?ﬂﬁﬁﬁ I1n
structurala compsctesanhavi agd tom [whe prodhiededhod cepat bag ekehangedt ura

unit Wit high tBRr09UshNdin o iGdIY Saddd WiEneURMReE 0he! DEoEARLERE VAl Ve

has a smalTer cross-section than Its outlet
the contifl labguygebeiing Eéﬁﬁﬁﬁ@ﬁtly connected to the rear side of the
di_gphragm of the diaphragn1valve then.it is thus ensured that a :

relimnary control ran
P y If ole&y t e part of the. tube belonging to the struc-

tural unit, comprising the sensors, projects into the
inside of the housing, then the 1latter can be designed
to be relatively small or likewise compact, without special
‘structural measures having to be provided ‘for locating
the structural unit within the housing.

If the inlet into the chamber of the control valve
has a smaller cross-section than its outlét and if the
chamber of the control valve is permanently connected
to the rear side of the diaphragm of the diaphragm valve,
then it is thus ensured that a preliminary control arrange-
ment is provided, which makes it possible to be able to
open the diaphragm' when required, without in this case
leading to a sudden pressure change and thus jerky movements
of the diaphragm, so that a premature wear phenomenon
is effectively opposed and on the other hand it is ensured
that for controlling the diaphragm, the connection between
the collecting chamber and the control valve chamber does
not need to be broken separately.

If a collar or a baffle plate or a baffle wall is
located in front of the connecting line between the collect-
ing chamber and the outlet chamber, one effectively prevents

impurities deposited on the base of the collecting chamber



ment is provided, which.makes it possible to be able to open the di aphragm
when required, without in this case leading to a sudden pressure change and
thus jerky novenents of the diaphragm so that a prenmature wear phenonenon
is effectively opposed and on the other hand it is ensured that for
00h§rolling t he di aphragm the connection between the coll ecting chanber

@' the control valve chanber does not eed to be broken separately. If a
coIIar or a baffle plate or a baffle wall is located in front of the

connect i ngy &ﬂlneo@f‘ﬂ %If@dcm% eCina | i Sl ApEkE hendBdiidemhianber

one effectlvel ts 1 npuyi es de 05| on the base of the coIIectlng
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~and  advagi g@eSthPdught ©etyon will beconme apparent fromthe
fol |l ow ng %esc??pt%u% ng ﬂ%ngs Two enbodi nents of the apparatus

according to the invention for drai ni ng condensate from pressure systens
are illustrategutrthéhe geavhrgs, amdwadventagege dfis *ahe/er-timaénsxami on

t hrough t he ratus accord- to a first odi_nent the hr

val ve bei HyLEOOBRERNE » TRestrnt ooeidn, 13 ot R st A
Figure 2 dsaalpgstlal section of the apparatus fron1F|gure 1, the diaphragm
val ve being shown open and Figure 3 is a vertlcal section through'the

appar atus accor d- ) :
Two embodiments of the apparatus according to the

invention for draining condensate from pressure systems
are illustrated in the drawings, in which:

Figure 1 is a vertical section through the apparatus accord-
ing to a first embodiment, the diaphragm valve being located
in the closed position, which it normally adopts,

Figure 2 is a partial section of the. apparatus from Figure

1, the diaphragm valve being shown open and

Figure 3 is a vertical section through the apparatus accord-
i  1ing to a second embodiment, .the diaphragm valve being
located in the closed position.

The apparatus 1 shown in Figure 1 for draining conden-
sate from pressure systems such as compressed air or com-
pressed gas systems has a housing 2 with an upper part
-3 and a lower part 4, which contains a collecting chamber
5 for condensate. The upper part 3 1is provided with a
connection socket 6 and the 1lower part is provided with
a connection socket 7, which both open into the collecting
chamber 5 and serve for connection to a pressure system
(not shown). Normally the connection socket 6 is used
as an inlet, so that the connection socket 7 1is sealed
in a  pressure-tight and 1liquid-tight manner by means of
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T . : . :
ing to a second enbodi nent, the diaphragm val ve being |ocated in the cl osed
position. The apparatus 1 shown in Figure 1 for draining conden- sate from
pressure systens such as conpressed air or com pressed gas systens has a
housing 2 with an upper part 3 and a |ower part 4, which contains a
chLectlng chanber 5 for condensate. The upper part 3 is provided
| a connection socket 6 and the | owef Part is provided with a
connection socket 7, which both open into the collecting chanber 5 and
serve fog p@@neﬁbtonshbwn)a opr easucep sybilkewiswt nsthovshown) Norbuet | y

the connectipn used as_an |nlet t negtjon
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A line for supp arr and renoving alr 1s then connected to the
connectlohhgﬁcﬁétuﬁne@hetpln§hﬁs ERBR rBrafAREe (Retenelalamedt prtiche
pot enti al thea¢éondbhshréhescpadsnsate is renoved. Fitted to the upper
side of -the upper part 3 is an electronic control arrangenent 8, which
conprises a neasuring sensor tube closed at the | ower end and projecting
from above i ntpittedcotbecthag uppebersﬁdevwmﬁh'mmmjepperbgaatc§Iiﬁdamcal
shaft con o] e X I

coran oy SRCERORi§ "CoRsRBl ChbPapbtRinE 8T L it fheq d Chirfour Py
chanber 5senhmot atvbekeclosedf ahe ﬁb@er1®@$¥ Fri ape Rﬁgé?ﬁﬁlﬁgaﬁﬂoms
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one above the ot her measurin el e
: a cyllndrlcal sgaft consksgln nF a material (for example

synthetic material or ceramic) which is non—conductlng
in comparison with the collecting chamber 5, into a socket
11 of the upper part 3 of the housing 2 and is sealed
with"respect to the socket 11 by means of sealing rings
12.

Located one above the other in the measuring element
tube 9 are two capacitive sensors 13, 14, which are elec-
trically connected respectively by way of electrical 1leads
15 or 16 to the electronic control arrangement 8, i.e.
monitor the condensate level in the container electronically, °
capacitively, completely free from wear. ‘The upper sensor
13 serves for monitoring the maximum admissible - state
of the condensate level in the collecting chamber 5, whereas
the lower sensor 14 supplies the minimum indication, in
ordér that the electronic control arrangement 8 can issue
the desired control signals for opening and closing the
outlet valve.

The collecting chamber 5 1is connected by an inclined
channel 17 to an outlet éhamber 18, which at the upper
end contains an opening 19, which leads into the chamber
20 of a diaphragm valve 21.



tube 9 are two capacitive sensors 13, 14, which are elec- trically
‘connected r'espectively by way of electrical leads 15 or 16 to the
electronic control  arrangenent 8, i.e. nonitor the condensate level in
the container electronically, capacitively, conpletely free fromwear. The
uﬁper sensor 13 serves for nonitoring the maxi num adm ssible state
of the condensate level in the collectfng chanber 5 whereas the | ower
sensor 14 supplies the mnimum indication, in order that the
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openi ng th ut | ve_. The cal |l ecting. chanbe nect ed.
by_an |n§ |neé EPQm EE% t%géﬁgﬁﬁtlgfn%%a. T ]gPeéaﬁ%h tLPﬁe ng end
contalnschhnnpbnﬂﬂg1§9hlﬁhéch | d&ds thet oopkainganbér ﬁbeofchadnabhragm
valve 215 108atkl tDEweP! leetl iche % %EQ%V Pg? gg;ﬁ g|8§7§a8r §n§g8ke

fromthe bottom _since the opening t he out g
t he openfhgmBert h8:chaknkY Y?Ylgflé@atéécﬁéﬂéﬁganﬁubﬁe 8dt | éasi sshevnpy way

gf a drghﬁagﬁlghaébﬁB)w thgh by V\auamllse;t:am mpgafd]g?metp%nlaté%(:gsasbw? Id n
I gure ate por a e_ wa can pe oca e
be? ore t K&t %p‘g%flngg ?°88?85 b?ggresﬁﬁ R 7T 9 AR I ng sﬂﬁ%

order toepdeveht thpurascesdiegostube, oint bedbot tonpoévehe mmphe¢tueg

chanber HEReL PeERY ol - Y \M%arge Al Bhao 8RdeReahG T EROMBRE CLLRC! N

chanber rom elng
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di aphr aghf sequently lowi ressure mediu whic 1mpur1t1es
may block the .outlet pipe and/or the diaphragm valve 21

or make it otherwise incapable of operating.

The - diaphragm valve 21 comprises a flexible ‘diaphragm
23, which-is clamped by its' outer edge 24 between the
upper part 3 .of the housing 2 and an attachment member
25, which is fastened to the upper part 3. The diaphragm
is centered by a centrally located - neck 26, this neck
26 being slideably guided in a blind hole 27 of the attach-
ment member 25. Acting on the diaphragm 23 is a helical
spring 28, which is located in the neck 26 and is supported
W, on the bottom of the blind hole 27.

~When air is suppliéd to the diaphragm 23 by the valve
seat surface 29 in the position shown in Figure 2, the
pressure of the helical spring 28 must be overcome.

Extending downwards from the valve seat surface 29
in the upper part 3 is a blind bore 30, from which a trans-
verse bore 31 leads into an outlet socket 32. Normal
pressure prevails in the outlet socket 32, whereas the
over-atmospheric pressure of the pressure system is main-
tained in the collecting chamber 5 during operation.




23, which is cl anped by.its outer edge 24 between the upper part 3 of the
housi ng 2 and an attachnment menber 25, which is fastened to the upper part
3. The diaphragmis centered by  a centrally located neck 26,
this neck 26 being slideably guided in a blind hole 27 of the attach- nent
memper  25. Acting on the diraphragm 23 is a helical spring 28, which is
| ocated in the neck 26 and is supported®on the bottom of the blind hole 27.
When air is supplied to the diaphragm 23 by the valve seat surface 29 in
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e magnet core 1S a conpressi on spring 36, iC she magne
core 35 déﬁnﬁ&?&§ré§§in§9rrgﬁE %iPW§CFﬁEﬂ?8hﬁ%ﬂ%e?°1£5gg' ?%e ?%FﬁﬁgFﬁ 33
i s actuat edlebymhb@etontoge agbangesenth8t |thel etatienl tsriddtedl anso
through the coil .34, it attracts.the gn co 35,.: 150 3,4t hat.. e
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de- ener genedgirzkd,maghet wegees85 corkocabedisnloketedsiini ShespPoda tilen
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member 25 and s pressed against the latter by the coppression R ng
36 as welfl the pytashEess ppewbgre 25 and is” pressed against the

latter by the compression spring 36 as well as by excess

pressure.

Together with the attachment member 25, the solenoid
33 forms a control valve 38, by means of which the diaphragm

valve 21 is actuated.

Located between the solenoid 33 and the attachment
member 25 is a chamber 39, into which a channel 40 starting
from the upper end of the collecting chamber 5 opens,
which has a straight shape, i.e. its surfaces forming
the channel have neither corners nor edges on which dirt
for example could lodge. The end 41 of the channel. 40
opening into the chamber 39 is narrowed-down or tapered
in the manner of a venturi nozzle. Also the transition
between the end 41 constructed in the manner of a venturi
nozzle and the channel 40 comprises no projections, corners

or edges.

The chamber 39 is connected by way of a vertical
channel 42 to the chamber 20 of the diaphragm valve 21,
so that the pressure prevailing in the chamber 39 also
acts on the upper side of the diaphragm 23. Located 1in
the projection 37 of the attachment member 25 is a central
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with the attachnment nenber 25, the solenoid 33 forms a control
val ve 38, by means of which the diaphragmvalve 21 is actuated. Located

bet ween the sol enoid 33 and .the attachnent nenber 25 is a chanber 39, into

whi ch. a channe

40 starting fromthe upper end of the collecting chanber 5

The

opens, which has a straight shape, i.e. its surfaces formng the channel
havé neither corners nor edges on whitHXiTt for exanple coul d | odge.
end 41 of the channel 40 opening into the chanber 39 is narrowed-down

or taperegd,iB

bet ween t

connected by way of a vertical channel 42 to the chanber 20 of the

di aphragm val ve, 21, he ur. Lavain itk s eaklee qFdcaldyal so
acts on the up%@? sF%gabgggn%hemQQSéE 25 Bn@dn sl Ralle spha

] I aphragm__23. Lacat e I.n.the
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which is

44, 45 adjoining each aother. The attachhent nmenber 25 and in this case

speci fi caldfy thee SHHGNSG G

Bi WRRBAM i¢f cdnneelkdri tonothke. outlkso sbikettr3dsi b¥on
e ent 1 constructed jn the, panper_ of t UL Ly, N and the
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*37 with the bore 43 provided therein fornms the

control valve 38 together with the nagnet core 35 of the solenoid 33. The

appar at us
pressure

syst as I"ows:

illustrated in Figures, f or .dr ai; @i gongde@sabe fdy om
FRBARARIS Fi1hsfRdeea) Oiall #iBLEG case, the indivjdual

parts of tdwmianpey a- carslehsate | ofxO8d IRFEIRRSI Y FRShARETGHTHE gt 1.

follows:

-In thé normal case, the individual parts of the appara-

tus 1 are located in the positions shown in Figure 1.

Prevailing in the collecting chamber 5 is the over-atmos-

pheric pressure of the pressure system,'to which the appara-
tus 1is connected. This pressure also prevails in the
outlet chamber 18, and indeed on account of the connection
by way of the channel 17, and in the chamber 39, which
is connected by the constantly open preliminary control
channel 40 to the colleéting chamber 5. Therefore, the
over-atmospheric pressure also acts on the upper side
of the diaphragm 23, because the channel 42 produces a
continuously open connection from the chamber 39 to the
chamber 20 of the diaphragm valve 21. Therefore, the
diaphragm 23, assisted by the helical spring .28, is pushed
firmly against the valve seat surface 29. The solenoid
33 is de—energiied, so +that its magnet core 35 rests on
the projection 37 and is pressed against the latter likewise
by the excess pressure, assisted by the compression spring
36. Both valves 21, 38 are closed, soO that condensate
flowing from the pressure system into the collecting chamber

5 remains there.

Through the inlet opening of the collecting chamber
5, condensate collects in the housing 2. If the liquid
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Prevailing in the collecting chanber 5 is the over-atnos- pheric pressure
of the pressure system to which the appara- tus is connected. Thi s
pressure also prevails in the outlet chanber 18, and i ndeed on account
of the connection by way of the channel 17, and in the chanber 39, which is
con?ected by the constantly open prelimnary control channel 40 to the
colfecting chanber 5. Ther ef ore, - thk -over - at nospheric pressure also
acts on the upper side of the diaphragm 23, because the channel 42

pr oduces %e%gt %Umél YopBReRsaeaneshi A hasmridne qlmnai)eutha9 tolllketdhgnber
of the I aph ragn1 val ve
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system in fl%tth q,dleccstl R0 charken SsighRLNS Whees EBegugineheolenetid
opening o e collecting chanber 5, _condensate collects in thethou3|ng 2.

If the |i G# dn operptionse| The CRéLc3AIBRYAGETHIh Y i A
col l ecti ng:k@amne&, hsre | 980 Upot Othhe nﬁhlermmalteeg‘ht issditfitad tfhr@m

capacitive |evel sor 13 of_the neasu SRR
correspond?br?g%oe'lﬁcr i?gnad? and s |q't (;ett?)(#nlrlz corrlltsrgllr1
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35’ so t hat projectign 37 and renmins ..n the
pos|t|on gﬁbwmﬁr1produced Since over-atmospherlc pressure prevails

in the chamber 39, but atmospherlc pressure prevails in
the outlet socket 32, pressure medium, namely air or gas,
flows from the chamber 39 into the outlet sccket 32, due
to which the pressure in the chamber 39 and thus the pressure
acting on the upper side of the diaphragm 23 is reduced.
Pressure medium indeed flows through the channel 40 from
the collecting chamber 5, but consequently the pressure
reduction in the chémber 39 cannot be ccmpensated for,
because the discharge cross-section of the bore 43 is
chosen to be greater than the inlet cross-section of the
narrowed end 41 of the channel 40. However, as before,
the over-atmospheric pressure of the collecting chamber
5 acts on the under side - of the diaphragm 23, which now
has the result that the diaphragm 23 is pushed upwards
and is thus lifted from the valve seat surface 29. Conden-
sate flows throutgh the opening 19 from the outlet chamber
18 into the chamber 20 and from the latter througk the
becre 30, 31 into the outlet socket 32.

The arrangement is chosen so that the pressure in
the chamber 39 is less than the pressure acting on the
urder side of the diaphragm 23, as long as the control
valve 38 is open and accordingly the magnet core 35 is
lifted from the projection 37 forming a valve seat surface



Figure 2. Due to this the bore 43 is exposed, so that a connection from
the. chatber -39 into -the outlet socket 32 is produced. Si nce

over - at nospheric pressure prevails in the chanber 39, but atnospheric
pressure prevails in the outlet socket 32, pressure nedium -nanely air or
gas, flows fromthe chanber 39 into the outlet socket 32, due to which the
pressure in the chanber 39 and thus theldressure acting on the upper side
of the diaphragm 23 is reduced. Pressure nediumindeed flows through the
channel 4@nfgr oRst kAL eldarCt imor@fi&h@uqr, the . dliabhregﬁseameet By réheins

pressure reduction,in the ha er annQ npensat for, be e
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channel o} grg t he over-at nospheric pressure of the
col l ecti ng c anber &ﬁggt Sagﬁetﬁé un ér side of the diaphragm 23, which
now has the result that the diaphragm 23 is pushed upwards and is thus
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38 is opeff and accort € ‘maghet” core romthe profection
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so that c ressed air 2 rrg)hr essceldosglans floofvvs 1-:[hher ou or}xttrhi sol ol enal d \éal ve
and t hus Jeads to e g
' SO that the _bore 43 is -closed and pressure medium can
no longer flow through the latter. Pressure builds up
in the chamber 39 due to the pressure medium flowing through
the channel 40 from the collecting ghamber 5, until the
over-atmospheric pressure prevailing in the collecting
chamber 5 is reached. By .way  of the connection through
the channel 42, this pressure now acts once more on the
upper side of the diaphragm 23, so that on account of
this pressure and of the.additional pressure of the helical
spring 28, the diaphragm 23 is pushed into the closing
i position accofding to Figure 1 and thus the diaphragm
~ valve 21 1is closed. Then, no further pressure medium
or condenéate is able to flow from the collecting chamber

5, until the control valve 38 is once again opened.

In this embodiment, the time elapsed after producing
the maximum signal by the first sensor 13 until the produc-
tion of the minimum signal produced by the second sensor
14, located below the first sensor, is ascertained and
monitored by the electronic control arrangement connected
to the +two sensors by way of electrical 1éads 15, 16.
If the minimum is reached, no ~control signal once again
closing the outlet valve 21 is delivered. On the contrary,
the time between the maximum and minimum, ascertained



After " the expiration ‘of the pr edet er m ned opening tinme of the

di aphr agm val ve 21,.the control arrangenent 8 supplies a signal, which

| eads to the smﬁtchlng off of the solenoid 33. Due to this the magnet
core 35 drops fromthe raised position onto the projection 37 and is
pughed against this projection 37 by the conpression spring 36, which

| eads to the closing of the controff3 valve 38, so that the bore 43
is closed and pressure nediumcan no longer flow through the latter.
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t he second sensor 14; |ocated below the first sensor, is ascertained and
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cohtrol signal once again closing the outlet valve 21 is delivered. On
the cont raft m?‘h"épd t‘?ﬂTé’PetféttvtéEh extRIS ISR ShRl IWPATARMS  HJH ai ned
- 13- trated in Figures 1 and 2. Therefore, identical parts

are designated by the same reference numerals and not
described_in detail"hereafter, in oxrder to avoid repetition.

The essential difference consists in that for the
drainage of condensate from the collecting chamber 5,
an ascending tube 47 is located on the upper part 3 of
the housing 2, which pipe is inserted in +the blind hole
48, '"The blind hole 48 opens by way of an openlng 49 into
the chamber 20 of the diaphragm valve 21.

e : Integrally formed on the bottom 50 of the lower part
4 is an upstanding collar 51 projecting into the inside"
of the collecting chamber 5, into which the lower end
52 of the ascending tube 47 projects.

Outside. the collar 51 forming a type of trough or
basin, dirt 53 may collect on the bottom 50 of the 1lower
part 4, which from time to time can be blown away through
a socket 54 by means of a shut-off valve 55 actuated manually
for example, before it has risen to the height of the
connection socket 7.

- Figure 3 also shows that the upper part 3 and lower



by the neasuring sensor,'is multiplied in the measuring el ectronic
arr.angenent "8 by a factor, which results fromthe ratio of the hei ght

bet ween the m ni num and maxi nrum and between the m ni mum and the desired
.lowest level in the collecting chanber 5. Due to this, the entire opening

ti of the diaphragm valve 21 is _ascertained. After the
expiration of this tine, the ned@d?*ﬁg el ectronic arrangenent 8
supplies the closing signal. The apparatus 46 illustrated in Figure 3, for
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-14- part 4 of the ho,Using} 2 are det'"achably fastened to each ot her by

way -of screw'bolts 56-and nuts 57, which are I nsert Ianges 58,
59 bearing one against the other. If a fixed ti'ne | betmeen

first maxi num signal and the second mi ni num signal, m{!w | ower
seﬁ?) , I's exceeded, for exanple 60 seconds, then E;i*SOc control
I s dctuated by the electronlc contr ol —a1rangenent 8. The s%len0|d
valve is switched off. In this state, the solenoid valve is
opened for 5 seconds every 4 mnutes. cjaimgl - Cains 1. Apparatus for

drai'ning condensate from a conpresSed air systemor the like, with a
colﬁectlng chanber for Co densate nently connected to the
conpressed! ai r ’éah%%d £6% h gfprﬁrlfi.rﬂa 1FrOMos Pn FHIRr ¢7ed
outl et of ahe syétemtlog cbhabel;ken thttholéecéwlmb¢ﬂmﬁﬁNHchﬁmhéy'tMD)
capaci 1] verSEnSOlonddisatd) BELHOBheYLICdoNOL el gP S Ol TIghRl ddda T no
| evel s and Tontro e agn1va by “Wa el eCtronits an

control vakime, syxhanaanéruweuh ia dhaphragm S@h@@rS(ZXMLBClqsﬁngeﬂQ£f

| ocated aloge vesiital wplapse apaTiedty % UfAhd %ol lectin

perpendicularly "into col l ecting chanb closed at t out er
end, whi chCRUMReKF sSekRly oFR TRl BhYe sensqrs d é'cdrﬁ r Seing) v@r?\evec} ed

Contr0|||n@hﬁcmrehbﬁhﬂaky a@mtéeéneuttelliﬂ HdveBs 9. a8, AhtAS) fewen t he

collectlng ch er (5 nd that the in 40 41) into the chanber ) of
the cont r&taP %/‘?ﬂ ‘%E‘\‘Sg ‘?f TS c A% ¢ i §E°
(%3) . valve, .characterlsed 1n that the ~sensors (13, 14) are

located at a vertical distance apart in a tube (9) projecting

. perpehdicularly into the -collecting chamber (5) and closed
at the outer end, which sensors are connected electrically
to a control valve (38) controlling a preliminary control
outlet (40, 41, 39, 43, 44, 45) from the collecting  chamber
(5) and that the inlet (40, 41) into the chamber (39)
of the control valve (38) has a smaller cross-section
than its outlet (43).

2. Apparatusf according to Claim 1, characteriéed in
that solely the part comprising the sensors of the component
consisting of the tube (9) receiving the sensors and the
electronic control (8) projects into the inside of the
housing (5).

3. Apparatus according. to Claim 1, characterised in
that the chamber (39) of the control valve (38) is permanent-
ly connected to the rear side of the diaphragm (23) of
the diaphragm valve (21).

4, Apparatus according to Claim 1, characterised in
that the diaphragm (23) of the diaphragm valve (21) is
acted upon by a spring (28) pushing it into its closed
position.
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2. Appar at us according. to daim 1, characferlsed in tﬁ‘T*§Urer

t'he. part conprising the sensors of the conponent cg ' ube (9)
recei ving the sensors and the el ectronic control u ,lmumm m.\ ﬂ! :
inside of the housing (5). 3. Appar at us accordqﬁg ‘tot O aism
chayacterised in that the chanber (39) of the control valve (38)

perfranent- |y connected to the rear sidé of the di aphragm (23) of the

di aphragm val ve (21). 4. Apparatus according to Caim 1,

charact erpsed apparthak thecdiramhgagtrb( 281)e ofof h61§hﬁ§hl1 age ¥al &‘ﬁai'aé)- is

acteéd upo sprln 8) _pushi to its osi.tion
bafatusgeﬁ¥§ q?%ﬁzo Igé meS 4, hﬁ ra(]:g aépgseﬁ |nth?hat

an outleﬁlaphaabmr valg8e  Kaadi g dnmnepheddtaphhagnvllabVeng(Qhﬁmber

connected kg the collecting chanber (5). 6. Apparatus - according to

Claim 5, characteri sed in that a collar (22) is located in front of
the connection (17) between the collecting chanber (5) and outl et chanber

(18). 7. 6.Appﬁpgtawatuaccabdb@amt;o tenec18imC 8i,ms &hheabreehaeac- karised

in that th ower en t he di,n tube (4 Ieadln f,romthe
coIIectinBEEEanﬁerCPg}ag 4ﬁg?d|éﬁhréﬁﬁ?gﬁavéngﬁf?ntpPg g%ﬁscPHPs Lpon

upri ght cohii7ar bébirpepr thectbhjechtingt bhambst dé50f thd colultéeti nghahbaber
(5) on th?1Q§§e (50) of thellomer part'(4).

% 7. Apparatus according to one of Claims 1 to 6, charac-
terised in tﬁat the lower end (52) of the ascending tube
(47) leading from the collecting chamber (5) to the diaphragm
valve (21), projects into an upright collar (51) projecting
into the inside of +the collecting chamber (5) on the base
(50) of the lower part (4).



