A Pipe Switching Arrangenent The invention relates to a pipe swtching

arrangenent . In particular, but not exclusively, the invention relates to
a pipe switching arrangenent for installations for pneumatically conveying
| oose material, conprising a_housing having a first- hollow, e.g. ('#

cylindrical connection and a second cylindrical connection, the nouth

openi ngs of which in the inside wall of the housing are generally aligned
w th each other; a third A/BipgrSwi ing Rxyangementhd a switching val ve
menber in the housing which is rotatably secured within the housing and

whi ch has a ?LngLe flow duct. or two preferably parallel flow ducts, by way
of which duct®®r 1HUsRkiamerelates dohndcPiBh SHAtERING:| WEHangementonnebt ed t o

the secparticulan, tbett bt d exeNAEGId19) ithel Winviinties erbladat kanal ppﬁ'}]tions
of the svmtg?n ngfval ve n%dr%er, In inown epbodi ment sgaﬁ this device, the
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No. 38 wtich4fn thieninside eabbdifinthé  hdusingvadec giengraldlyval e ivifBsedamo fl ow
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connectihthhousing whichdsf rotatibdy securied within thehousing sardl whickxdias of

t he se [ i?g.@je_ p ' 0 s ;therefore
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the adjflowi dgctwarh opeiighe, Aylif@rical ducts and the switching member is
mounted by means of at least one trunnion extending generally
perpendicular to the plane containing the axis of the connections.
A pipe switching arrangement of -that general kind is known from
German patent specification No. 38 17 349. In this embodiment, the
switching valve member has two flow ducts. 1In all pipe
sw:LtchJ.ng arrangements of that kind, in the first rotational pesiticn
of the switching valve member the axis of the first connection, tnat
of the flow duct or the first flow duct and the axis of the second
connection are aligned. The correspbrxiing flow path is therefore cf a
cross-section which is cylindrical throughocut. 1n contrast, in the (
second rotational position in which the first connection is connected
to the third connection by way of the fiow duct or the second ficw
duct of the switching valve member, there is what is referred to ac a
geametrical Jjoin, as between the mouth opening of the <£first
connection, at the housing, and the adjoining mouth opening of the
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2 respective flow duct in the swtching val ve nenber. This situation

ari ses because the way in which the cylindrical inside wall of the housing
is pengtrated by the cylindrical cross-section of the connection, and the

correspefiding way in which the cylindrical peripheral surface of the

swi tching val ve nenber is penetrated by the cylinder circunscribed by the

flow duct, by virtue of the eccentric pgsition of the respective cylinder

axes, result in section surfaces which are asymmetrical in relation to the

generatrix of the inside surfacg of_j.he ' apemia’. pheiial sivaheten of
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path in the firs. RAS|.LA . SWI iaRdd whemeybitider ERi fouklacriad Al
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connect i oﬁ?ylé{dg?hggﬁ%'us%?kagg_ gﬁct% he other.hand.of the fi Vl‘t‘ﬂiﬁf’ ofnghe
swi t chi ngretationnsabthe geperptriehnd oﬁﬁﬂ%gﬁ p‘§5| tTon oé) 6 Tt fer,
bei ng di sgg,fs orB1 Agfit el dfl RhkC alviEetingonatve f penber Teepettivedy| whirkal
section strtrace, 1n accordance with the principle of a mtre cut, lies on
the |ine biseets kBeRhelBngle included by the axis of the connection and
thatof tbedét ose divolid an &Miptcahengd irowresstsectiderwhirhacls eaesed by

this asyxm\'etry., at least one of the mouth openings must therefore b2
reworked. That is not only expensive from the production procedur:
pomt of view but it also results in a change in the otherwise
. circular cross-section of the flow path in the first position of the
switching valve member. _ -
h EP 0 406 577 Al _ discloses a pipe switching arrangemen:
having a switching valve member which has a flow duct wherein the
| pi'oblen of the geametrical join is countered by =~ -
. o the mouth openings on the one hand of the
_cylindrical first connection, at the housing, and on the other hand of
the flow duct of | the SWitgh;'ng valve member, in the second rctational

'pos'ition of the latter, being disposed in a flat elliptical section
surface. The flat elliptical section surface, in accordance with the
”principle of a mitre cut, lies :
| dn._th'e line biéecting the angle included by the axis of the connection
.- .and that of the flow duct. In that case of course in oxder to achié_ave
‘a smooth transition between the flow duct of the switching valve
member and the second comnection, in the first rotational position of
the switéhihg Sralve member, suitable cross-sectional adaptations have
to be made in that region. In addition, the switching valve member
éannot be prcduced in the form of an integral_'_:'i_,t}gst canponent as the
mitre cut surface can only be embédied in the form of a tube inserted

into the switching vlave members, I ‘reasons relating to manufacturing

procedure.




a snmooth transition between the flow duct of the sw tching val ve nenber and
"t he second connection, in the first rotational position of the swtching
val ve nenber, suitable cross-sectional adaptations have to be made in that
region. In addition, the swtching val ve nenber cannot be produced in tséy
formof an integral cast conponent as the mitre cut surface can only be’
enbodied in the formof a tube inserted into the switching vlave nenbers,
for reasons relating to manufacturing_procedure. - 3 There is t her ef or e
ra need inrelation to a pipe smntch?ng arrangenent with a smntchlng
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ot her; I'on" passage; and. a.swi tching val.ve menber
r ot at abl yh&epurmbem thin the housing and. including single flow duct or t wo

flow ducts fdan E@ dygh QhvelitGbs therd i isipreoidedtd cewitahsage can
be sel ectivel y connecte to hh

Dol {1 srmmaemertits ongh s iuFeaidsohons, fon prersceEtY, Eohefrt 10R8ES o
"portion pirerial, comprising a housing having first and second cylindrical
connection passages, the openmgs of wh:.ch in the 1nner wall of the
housing are aligned. with each other, a thlrd cylmdncal connectlon-
.passage; and a sw1tctung valve member rotatahly secured w1th1n the
housing and including single flow duct or two flow ducts , by way of |
.whlch duct or ducts the first connectlon passage can be select:wely 5
connected to the second or the third connectlon passages in “two d1fferent
rotatlonal positions of the sw1tch1ng valve member, wherem a port1on of
.the outer surface of the sw1tch1ng valve member is convexly curved and
~ the mner surface of the hous:.ng 1s correspondmgly concavely curved, -
further portions of the outer surface of the sw1tch1ng valve member in -
the vicinity of the openings of the or each flow duct bemg flat, -the |
.arrangement belng such that the openings of the or each flow duct and the B W
respectively oppositely dlSpOSEd openmgs of the connectlon passages in '
the inner surface of the housing, in both rotatlonal pos1tlons of the
switching valve member, are. Substantlally c01nc1dent flat section
surfaces which lie on the blsector of the complementary angle to the
angle which is included by stra1ght lmes respectlvely connectlng the
centre point of the opening surface of the f1rst connectzon passage to
that of the se_co_nd connection passage and to tha_t Of_ the third connection

(

' passage. : : :
Thus, the per1phera1 surface of the smtchmg valve member {(and
accordingly the mner surface of the housmg) 1s therefore not a
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the outer -surface of the smntchlng val:ve men is convexly curved and the
I nner surface of the housing is correspondrngly ‘concavel y curved, further
portions of the outer surface of the switching valve nmenber in t he vicinity
of thé&<openings of the or each flow duct being flat, the arrangenent being
such that the openings of the or each flow duct and the respectively
oppositely di sposed openings_of the connection passages in the inner
surface of t he housing, in béth rotati orfl p05|t|o§ﬁ~of t he switching val ve
menber, flgfubstantlally coincident flat section surfaces which lie on

the bi secCoHIMITICAL Susfarehuht arfreanfram surfane, atlg CORBRWH Of swhindl caedeby
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preferable that t he or
low duct is straight and cylindrical.

_ In a part1cularly preferred embodiment of the invention, " the
_ per:.pheral surface of the sw:.tchmg valve member and the inner surface
gf the housing are spherically curved, that is to say they have a
_.constant radius of curvature. More spac:.fa.cally it can be shown that,
. for most S1tuat10ns of use, the spec1f1ed free-form surface can be
‘replaced by a spherical surface to s_uch a good degree of approxmatlon
- that the remaining deviations relative to the pfecis’e configﬁration of
the free-form surface remain within the range of the production
‘tolerances. e e e ————— -




flow duct is straight and cylindrical. In a particularly preferred

enbodi nent of the invention, the peripheral surface of the swtching val ve
menber and the inner surface of the housing are spherically curved, that is
to say they have a constant radius of curvature. Mbore speC|f|caIIy i t.,cén
be shown that, for nost situations of gse, the specified free- forn1surface
can be replaced by a spherical surface to such a good degree of

approxi mation that the remai ni ng deviations relatrve to the precise

configuration_of the freeeéormsurf g range 4 %g
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the samg, \/ﬁhgv\iﬂﬁnlt%ﬂlshmétﬁﬂ bg adalyi mexammleeare descrlhed below and shown
in d1agranunat1cally 81mp11fled form m the accompanymg drawmgs in U

which:

FJ.gLre l is a v:.ew in 1mg:|.tudmal sectmn through a f:.rst -
embodiment, in the first rotat:.onal posit:.on of the switch:.ng valve'
member, ' S S

15 FlgureZShmwsthesameVJ.ew:.nlongittﬁmal sectlonmthe
~ -second rotational pos:.tion of the switchmg valve manber,
' Figure 3 is a view in cross-sect:.on taken along l:Lne III-III m
' Fi.gure 1, . . .
Figure 4 is a v:.ew in 1ong:.tudina1 sect:.on through a seﬁom
20 embodiment in the first rotat:.onal pos:Ltmn of the sw:Ltch:.ng valve
member, :
Figure 5 shows the same view in long.xtudmal sectmn in “the
second rotational position of the sw:.tchmg valve member, and
Figure 6 is a view in cross-sect:.on taken alcng line 'J'—VT _n
25 Figure 4. ' : _
In the first embodment of the m.pe sw:.tcmng arrangn'neqt, which
is shown in Figures 1 to 3, the sw:Ltch:Lng valve member has only one
flow quct. The pipe switching arranganent ccmpnses a housmg 1 hav:.ng _
the three connections la, 1b and lc. A switching valve member 2 which
30 is preferably in the form of an integral cast compenent is rotatably
nmntedmthehousmglbywayoflateraltrummnszaande, see
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gecond rotational position of the svmtc |ng. val ve nenber, Figure 3 is a
view in cross-section taken al ong. IJne FI1Z114 in Figure 1, Flgure 41s a
view in |ongitudinal section through a second 20 enbodinent in the first

r ot awnal position of the switching valve menber, Figure 5 shows the sane
view I'n | ongitudi nal section in the seéond r-otati onal position of the

swi tching val ve menber, and Figure 6 is a viewin cross-section taken al ong
line VI-vl in 25 Figure 4. J# the first enbodi mentgigf the pipe swtching
arr angenm-]_guré\m,cm m-j_eéo(/myd lgh&ngutre:gréater detail) Serivesi ty rothve thenber

has only on ow duct . apng 0 ng 1
havi ng tfﬂ“’?ﬁ?’ﬂ?c c &?%ééh%g ri%"%i& H ?@W% 3325‘#21 ng

whi ch 30 ﬂcﬂ:‘cﬁ&hﬁcﬂdably/ n.ne.t Ifnéurqmalbi -a-|=r—|-1=rt—eg1'-a+—-cast~cvn'pm1emm1-s—

r ot at abl y_mm.t_ed_l_n_t_t&nggﬁfw b B Imebnbe 2b,
see 6. Figure 3. A drive (not q;":s?hown I'n ter det al%?e%stgé ﬂ&tate
the swit f ridpey Arvaniemnidbn, s@tchénqawg-h@ HeRbex 4 ) Wﬁiﬂ%ﬂr

Lgr tcﬁg' gfé} ?uce 2 whidif! &ﬁna&é ¥igepNRAhesordl pPhsitidn ofi g wﬂaxﬂﬁr‘oer

the trunnion,Z 2b. The sw tchi ng vaI ve
cyl i ndri celve MMCMW%% RBneqts; th iﬁ'ﬂ)dﬁ H‘ir‘} of the
swi tchingiry @l ¥er gehegreach Euwﬁewﬁeremnmﬁctm tsecond eeation | a

7ot at | ondIORELT | 68 Gﬁgsﬁﬁ%ﬁ? oS Hehser 5L 55 o AR G dt,
connects édmeemrmét torimectforandal and dcetas leach hatther.
10 So that the respectively oppositely disposed mouth openings
— o of the flow duct 2c in the peripheral surface of the
~ switching valve member and - of the connections la to
lc in the peripheral surface of the housing are in opposite coincident
relationship with each other in the respective rotational positions of
15 the switching valve member, the proposed construction fulfils two
geametrical cond:.tions
' - the major axis of the elllpse for:med by the contcur of the
respective mouth opening lies on the bisector of the complementary
angie f to the angle & enclosed by the straight lines A and B
20 .connecting the centre point Ml of the mouth opening area of the first
connection la to the centre point M2 of the mouth opening area of the
second connection 1b, and the centre point M3 of the mouth opening
\_  area of the third connection lc; and S
'-theper:l.pheral surface 2d of the smtchmgvalvenenberZand
25 the inside surface 1ld of the housing, which is camplementary thereto,
are free-form surfaces which correspond with a very good degree of
aporoximation to the surface of a sherewhose radius, on the basis of
the essential geametrical parameters of the rotary switching
arrangenent arises out of the requirement that the respective mouth
30 opening areas must overall be flat section surfaces in crder to fulfil
the condition of a mitre _cut.




10 So that the respectively oppositely disposed nouth openings of the ~
fl ow duct 2c in the peripheral surface of the sw tching val ve nenber and
of the connections la to lIc in the peripheral surface of the housing are |n__

opposite coincident relationship with each other in the respective \,f/
rotational positions of 15 the switching val ve nmenber, the proposed- )
construction fulfils two .geonetrical gonditions: - the major axis. of the

el lipse formed by the contour of the respective nouth opening lies on the
bi sector of the conplenentary angle [err] ~to.-the angle [err] enclosed: by

the. straight Tlmeshainearmf pen;hetahgsuhéa@nofetbm switdhiog wedveout h

chening arBReSl o dich FTMENAL! ?%4"1&%%@9%%‘5??%&34 Eepirigae, fov

mout h opemquilaaseattm‘ hdusmgn td bennécal ! r@nﬁgu@aqjm pwath tb@rface

2d of the 2+ [T i%e] Sﬂéir? ;

housi ng, v%%% 1s “co emen ary -'éheraPo are egﬁ:‘grensur aces wﬁ£
corresﬁoncﬁkmmram;’egb@eae@metb@ mlégl Aempdses A ;

sphere whgs %o?étd-lla.ﬁe psrﬁ%%' 2 Gfhilche1s GRentd o taecamznr |
parameters ro ary ticﬁ?,r:\"g arsrangenent £r|se out of the -
requi rement t B Yirrueegfedhe &hey copditienso lﬁpé??ﬁ r Watabeing flat

secti on susf AEEred, Nt %h 1@61%1%;@&0&@' espacitiv _ac&trier&:.éﬁ& do notf The

shape of the per| phera sar of “the svmtch':n Ve rregrger chis
t her ef or e IRCIPA] a5 Fighht angl Spﬁéﬂi‘ he h FBebMFha

t w- par lOCQﬂkhﬂhljﬁtﬂ.ﬁat ftick Nd e dt\@crssenw in a smm imgemitbhenidedypinne - of
the naln({:argecﬁartmdlfferent anglesofdepartu:eforﬂxeconnect:.ons. W',
mthoutthegemetryofthehmsingandthesmtchingvalvemanber'
having to be altered in other respects. More specifically, as is
-apparentfranhg:rez,fore:mpletheaxisCofthecomectmnlc
15 canbereflectedabmttheaxisbwhmhzsdisposedperpe:ﬂicularly
t:otheplanelOofthenmthopening Inthatwayfore:mlple:.t:.s
poss:.bletoPrw:.deadeparture at 90° insteadofan inclined
departure at 45°, : : _
'I‘heembodinentofthepipesmtchmgarrangenentshamin
20 Figures4to$canprises,mahwsmg1,aswitchmgvalvenenber2_
havmgtwoparallelflowductsZOcanlec.'meadvantageofthis-
_.enbodinentisthatﬂxeangleofrctatimofthesm_tching valve
'nmubermlyhasmbeasla_rgeastheanglemchﬂedbyﬂxeaxesof o
thecmnectionslbandlc.hscanbeseenmparticularfrcmhgure
25 S,theumthopeningsoftheﬂwductsz%arﬂncandthe_
respectively oppositely disposed mouth openings in this case of the
connections 1aandlc of the hcusing 1 form flatsectionsurfaces.
more specifically by virtue. of the same gecmetrical relationships
beingmmtainedashavebeendescribedinconnectmnwithhguresl_
30 to 3. Forthesakeofclarityitshwldalsobeaddedthatthe;




5 shomn in Figure 3 therefore t he hou51ng conprlses a main body 11 and a
cover-1|ike body portion 12 which is: g¢rewed ‘o the main body 11. By virtue .
of the conditions in respect of a mitre cut being fulfilled, the

| onghtydi nal axes of the reecti connections do not include a right angle
with ‘the respective planes of the nmouth, 10 openings. That fact nmakes it
pOSSIb|e in a sinple manner to enbody ih particular two different angles of
departure for the connectiops; w thout the geonetry:of the housing and the

swi t chi ng moer _havin al e hgétmp@bscoﬁ@&mn
speci fi caﬁ"?é’\jgfgﬁ °§p tcgf"?%\%f@sdu?gfzé‘% or&g‘xa t he, axi S@% %I’xet he
connect i oflal and 5thenfhmw révdtecledinbtie serondyirotat hPPEitian,

per-pendi cy t.Q BR&ED fPeridigre | tvMuéobfemepl e
it is posﬁ"%?‘g’ltny]q’?ow dge‘;&cfgpar ure at 90, |nsteagc} 0 Ehsned
depar t ur eperlg[imrra]l. memmﬂ.mnmt@ngh\@lmepm éni iR

shown 5n 2 Q.Hatﬁo of tha M aact, 2k mm g \theve
menber VI ng Wo para ow ucts Zocapadt.égm The adva\r;lzb thls
embodi nenmmthtcaemtnlqe @figlthe ofLow 1dato 206+ %éﬁb r only
has to bea§§ol 381 36nd Rema"HrRitkiehdlded by the axe of the connections |b
and | c. can bé Seén in particular fromFigure 25 5, the nouth openings
of the fIaW ducts 20c and 21c and the respectively oppositely disposed
mout h openings in this case of the connections la and I ¢ of the housing 1
formflat section surfaces nore spe0|f|cally by virtue of the  sane
geonetrical rel ationships being maintained as have been described in

connection with Figures 1 30 to 3. For the sake of clarity it should al so
be\a(dded that the 8 - g




ful filment of those conditions, for the join between the connection la and "
the flow duct 21c in the second rotational position of the sw tching valve

menber 2 as shown in Figure 5, by virtue of the peripheral symetry of the

sw tching val ve nenber 2, inevitably neans 5 that the other nouth opening,/~
of the flow duct 21c as well as the nouth openings of the flow duct 20c !
and the connections Ib and ic also fulfil the sare—eenrditions. CLAIMS 1.

A pipe swtching arrangenent, e.g.g for i nstal l.ations for

9
pneunatical |y conveying | oose material, conpri SI mmg lmﬁmnmr first
and second cylindrical connection passages, the In the
I nner WEL#%!E( the housing are aligned wth each ot her hird

cyl i ndr onnection passage; and a swi tching. val ve menber r ot at abl y
secured within the housing and including si ngl e flow duct or two flow ducts

ol et T L0y A Bibd! GhuenthiS! Scklibdehtl CORICCELET BERSTAGGRN Pfor ||

selectlvely connected to t secon the 1 rd connect
two di f PReWIRticatan ¢W1mépps@n§t©mtlhec@mnemmg hpysing lhsmmg fivkerein a

porti onagd sbb&x&%ﬁrﬂmﬁ‘i&ﬁ@%nﬁfecﬁlﬁ $d Rk N Ot neAb Y 1NBE cmﬂvm y

curved and the |nner surface of the usi I's correspo |ng y concavely
curved, 18Rf% hEall, 0% | She dpusing offer aéiﬁtﬁ%’:e‘”&h t9RChs v hexiina vihizd nenber -

in the uymnﬂﬁ&apfcohﬂ@cﬁaﬁmﬂ&%aéé tang Qrsﬁﬁﬁﬂlﬁd ledél(ifembéi- Qg’l}%%ﬁéln%t P ﬁe

arrangenent_ hei n that the o eni t he, or._each f

respect POt oﬂb %P‘? l&ﬂ"s?ﬁﬂgeﬂ“ Eﬁ%ﬁ“%ﬁlil%]ee cﬁ}ﬁﬁee't‘?‘brprpéygaﬁw in the

i nner sdudtEce Iy vtalyeohmlﬁlcngdudm oboﬁ\i‘ctrs)ﬁ:nélﬂl’t&ft pamidct 008 pisshhe &l t ching
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by straightwd idiéferent rotatmnal positions of the switching valve member,

wherein a portion of the outer surface of the sw1tch1ng valve member is

convexly curved and the inner surface of the_housmg is -correspondmgly o

concavely curved, further portions of the dutér surface of the 'switching
valve member in the vicinity of the openings of the or ‘each flow duct
being flat, the arrangement being such that the openings of the or each
flow duct and the respectlvely oppositely disposed openings of the
connection passages in the inner surface of the housing, in both
rotational positions of the swit;hi_ng valvé-mémber, afe suhstantiaily
coincident flat section surfaces which lie on the bisector of the
complementary angle to the angle which is included by straight lines
respectively connectihg the centre. pdint of the Opening surface of the
first connection passage to that of the second connection passage and to
that of the third comnection passage.

2. A pipe switching arrangement according to Claim 1, wherein the
switching valve membe: is rotatably secured'withinl the housing by means
of a trunnion which is perpendicular to the plane of the axes of the
connection. |

3. A pipe switching arrangement according to- Claim 1 or Claim 2,
wherein the or each flow duct is straight and cylindrical.



*

Fespectively connecting the centre p0|nt of the openlng surface of the

first connection passage to that of :the ‘second conne dto
that of the third connection passage. 2. A pi pe swi tching arrangenent
accordi,ng to Caim1, wherein the sw tching val ve nel {' Ewmrm'
secured within the hou5| ng by nmeans of a trunn| on wh M’Lr to

t he plane of the axes of the connecti o? A pi pe SW tchl ng" arf amgenent
according to Caim1l or daismi 2, wheref ?I the or eagh flow duct is straight
and cyli dr|c

| rggn cagemd di g 8O any
of d ai §1PW1§ICH1?%63I6%P$%?1%\%%E ge of SW tcﬁ ng val ve
menber amietm itheepesiptezat sirfiake hi)uthmgsvaftéhsib‘he‘faflé’&l membey \a0d, the A
pi pe switc I Iah iy desSelibed, with reference to
o "as 11 ey dpREA L CRERS SRERTEG Ak Sl
5. A bipe switching arrangement generally as herein described,
with reference to or as jllustrated in the accompanying drawings.




