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1 AllgemeinBs 1 General 
_ T .... boournpe.V.rbl11du"ll ..... t...-. _ T~. turbo pump ",,"neeling cotlle-

Antri_tI«,,,,,i_ li lld .;"" bet,...".· tlacltOnic d";"" un" ,"'''' on. _01'· 
1t<l1g. Ein~ oi'. .,.,.1 unil. 

_ 0;. "'usl';"",ng '" <k< T.,.tIOPUm"... _ TM PI.m .. Tu,bo TPH . IId TPU 
TPH "lid TPU oIIId 1m ... u,~u ulld den model. "" Ode,uir;al in torm' 01 dMign 
Lo..'u"god., ... gl';oh. S,. untorKto"· elld por/o,monr;o <Ill ... Thl'l' only OiM", 
" ... olen nu, In de<! FI.n_. (ll, wi." 'ouo«l 'ot~. flang • • . Tho TPH 
Pumpoon 1PH SInd mil ISO-I( FlO""",,"" P""'I>'''' '<I" 'ppe<l wi,,, ISO·I( 
ulld d,. Puml>Ofl TPU mit Cf ·F flon· 'io"ll" .• IId ,ho TPU purn", with CF·F 
lIChen _hen. fla"I/H. 

_ Di.TPU· ... usfiih,u"ll wird _mWg _ TM TPU mod",,,,ouP(>li'ld wilh 
mil Hoi ....... nllChe". gol;.,te<t. " """g ~ ... OIolldOfO ..... u, ... 

_ De, Pu....,.,..""", lot on ~on E_ _ 1M pump '0' ''' i. "'Op<>rtod m I>N. 
IIIIloge<t. ring . on both ... <ts. 

_ J'Id .. ~ug.Hoger "" ... "" "g&/Oo _ E ....... ball _ ""II "",It I own oi' ·oi, 
6rumlaulochmierung. "" .. ,ion 1"II<icI' l"" ~...,. 

_ DItt P"m_1<6nno" mit OIH,lIung _ The pump. eo" be "." ....... td wilh 
t....,fj) (>t1I ... ........;IItI. ,h,,, oil fill ing . 

_ DItt Turbopum_,rnO ... 1 hool",n"'" _ Th. 'urbo o"m.,. ... " ~ 'n.,.IIO<I in 
~01"'''h'' in 0'10" G_ ......... ng.n .nv houling oo ... lon wi." h", •• onto' 
.;nlet.t.... 101", "".M, 

1 Gen~lfal 
~ la pam.,. turbo·mol6cul",o. Ie clble 

de li.iso" ~ r_'on,Q .... <t· ... "ol""· 
men' """.,,"*" <I_mo" ... "" _I. 
unitt. ortl •• f_ lon_. 

- ~ conOl'''''' ..... 6u pompeo turbo TPH 
.. TPU .ot .boot"",.,." wmb'.bIe .Ini 
que l.ulI ca< ..... i.,iQ" ... d. pui._ 
Nnc-. [1100 n .... d ilting""" Q"" PO ' 
."" .. I><ldeo. l .. pOmpeo TPH . "''' 
tktu ip= de briCes ISO K. Ie. pampn 
TP\J a_ bride (;f.F. 
l .. typeo TPU _, ''''' •• de f~ 
".nde,dlMOC ... n. chem,'" <:houff.nle, 

- l 'o," ... de III pOmpe u "og6 On ....... 
~k 
Cit"" ... pall .... bill ..... l"b,ifiatliO<l 
I circull"on p"",,'. 

_ lOl pomO" peu"",,,' .n. " .... port .. , ,v"" '0'" <:h.'guf"hullo, 
- Ut posi' ion de monlag. d ... p<><nQellVO 

de I. ,"!lI;';"Io . rhonIO<""" condi
""" qllO rD. 01 .. roo", , .. to 1>0,100.."'. 

--- --



_ S_miiig s ind d,. P~mpen .............. _ In ... ndl, a _sioft •• ,1 pumps .,e _ L .. PQmPfl t.b<iq~<ko on ..... oon' 
g .... iihl'. ",, "·0001.0, 'ef,qldl .. ".. nu. 

_ S .. ~lo<In"" d~"," .... ,.,b.u VQfI Von,ill Th~ can be con.M6d 10 .i, coqhng - fl .... peu_ /11'0 " ."010""",," pou, 
' ''"''' mil -.i\l'" I1lndli,ille" oul .. "II I." 0 I ... monioul.I,on. by 1, L1ing ,effO,di .. ement p/I' Ii, en mDn'.n' de_ 
Lufl~~hlunll umges,eltt _d... . Ian.. """liIa,eu,s. ca qu, oe '"illaeil ....... ,. 

_ Gagen ,u!>OM UmgebungsUIITlp.etalu . _ Tho pump. ale thll""'"y PlOlOoCled _ l .. pomp'" sonl tllQ/mlQuemem p,q . 
• e" .. <HI diD I'ompon Ik .. """,,~ "9"'''" ....,. ....... omb;"nl '"""",,1 t~<ko co"l .. ao. 'ompMI'U'''' 
9_h~1Z1. 1Uf... emb,on, .. 'mp ~I""-' 

_ II<H u ... zulisoig"" Tom"..aou,en a.. _ 11th. ,om"..",u,", 01 I ... bean"g. _ La pU ''''nca .r.nl'.in""' .... ' ... ' ff>gIH 
Leger. a .. Anltl-' Odel a .. Pum. d,1ve CIt pU"", """""g Of. unpllml.. ""'. Ie .... on cal de lampO,,'u'.1 ae 
pong ... lu ... ,..;"" die .... n"i.I>II ..... "g , 'bly ~ Igh. ,~. PDW", inpul tq tho r.n".'nomon' 'I" dele ootGa.,,'nad· 
bil l uI 0 .u,ijc~ge<ogell. pUmp;' ,educe<! ''I 0 , mi"'l>lemenl . , ....... 

2 Vorvakuumpumpen 
F~. 5 

FoIgen<!1 PloiU.,· O'ohoc:hielM",.· 
kuumpUmpon kOMon . ,. VCltv.kuum. 
pumpton oing ....... _<Ion: 

_ mot Anlro"",.lold,o"ik TCP 300 
{TCP 31 01 una Rtilil lO. Odll< 
.... nt,;."to""' ... "onik TCP 300. lCP 31 0 
m~ Pumpoto""""'Ofi/«iIlCS 302 R: 
V""",kuumQumpon bis DUO 030 A 
Ibl, 30 m'lhl. 

'. ~. 
DIIOQ\U 

2 Backing pumps 
Ao· • 
TMJloIlowing P1~I!Of 101 ..... vIne 

v_um pUmps ... ~ be emplov-d OS 
t>Kklng pumps: 

_ with lCP 300 (lCP 310) """" onle 
0' ..... "niland K7 '01 .... In.,alltld CIt 
. ,,,,,, ... nlo " .... lCP 300, TCP 310 
wilh pumPIng un;1 conhollCS 302 ' 

8 0<"'"g pUmp. "I' 10 model 
DUO 030 .... Iup'o 30 m'lhl. 

' ...... 
DUOO:)O~ 

2 Pompes a vide primaire 
FIg. 5 
On ,*,1 u~j( ... com"", pom_. vi". Pllm.',. leo pompeo ""., ...... a 

p"e" .. l>IeiHo, ...... M' .. ' 
_ ......, ."".11,."""" "",," onlq". TCP 

300 II CP 31 01 01 ,,,"I, K1 ou .0"'" 
nomenl """"oniq'" TCP 300 . 
l CP 31 0 .,oe _,..11 do ""'"""''''''' 
de gfoupe.,e i>O/YIt>oge l CS 302: 
pomp .... vld. ",'mai,. l"'<Iu·. 
DUO 030 A ~"squ·. 30 m', h). 

, 



3 Technische Daten 

, ... »0 I ' '''' »0 ' ''' .'0 J ~ ' .... .,0 ... --....... --- _ .. _ .. -
ON "'" ISO-« ""1lIOCF· ' PH ItlllIIO K DN '!KICF' -- , ..... _- --- "" Z"'f ~~. 

S" I .. "' ......... --,-"" ---SO'<bl ... " "- " - '. " ~ -. - .. . - .. - .. " '" '" W_",H '. - ' . ~- " " ,~ -._ ... v_ , . " ..... - -.-w" • • .. - .'. " " .- -' ... '" .... ~-- .tP 120 -
"'~-"- --...... --- .~- .~-1e1'310 'C,"'O ,,- Iei' JIO 

",", .. • c: • "- '-"'-_. _ ....... 
" - '. -- " • •• • •• .. .. .. , •• .. •• 
" " " 1.1 .,,,. 

• .. -

~"", .. -" .... -.. _._ ... ---" - 'o·~ ,.' ... ,_ .... 
• "" ..... -- • , - • • • 

~- -- s ..... · .... _ 
... Iei' 3000'310 " wo. 'eI' 300"10' 

-.~ SI .. · ........ 
.. , Tel' 'l"Q/I" _"'CI"lOllI, 

.~-
__ bIo_ .. 

--' -' ....... --.... , ... , ~ eooo;.o ... , .. -,-.""--_ .... eaoo. .... oo .. ,_,,,, 

l'I'. U'" __ .,.._ .... .... ' ,,-.,.-
....... "- ---. w_ 
~- _-"9' ............ --- -~ 

" _ .0 .. ... _ .. , ....... 
.. .. , .. , ... ..., ... ,. 3 , 
M 8 .. . ,., .... __ 

""""'''''''''''''' ........ 

, 

-, ..... • -..... " ... ,-~ -• .w. 
••• .~ 

I_"'_~ 
__ ' CI' JOO/31O • ~ _ .. _H .... 
_ .er '10/12' ~ 
CJ-np", t j , .. '" -- •• -_.' ..... - ' eo. ........ __ .. ........ - " _ .. , ....... -- < ,-, ...... -- . .... -... _-""' ... < --,"",,,-... w_ - • 
" ,. 110 .. ... ,100 ,ot"' _ 
" ...... ,.,..,,,._ 3 I 

-
" 

>I 5«_!Of._ ~ 1,,10, ......,-, 

" " , " " . 
" ". " ". 
<> " . <> '". 
~.- ~-, , 
'.' 
• • .. '0 " ,0 
" " ' -," 5_~$ 

, 
" 

, 
" 

.~ - ~ 

~ " ~ 

" .10 ............. _., ... 
" c ......... ,._., 
~ """' .... ,"" .. ps ..... Ion 11«.., .. ,...."... .. -
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4 Installat ion 
4. 1 Hlnw . i. ou.'n ... II .. l on 

_ Oil Turt>op""'"" _ m~ OIfUMung 
~,.ot. 

_ 8Iioo<ffl ..... tIe.n Hod>· un<! 'lor· 
vak .... ""'.,..,hloA.m ......... ,. __ 
aOf Mon'~ •• n~ ....... Pumpo I .. m~ 
N, ~"Ut'" 

- Atw<,,,,, d io Tu""","",-" In ol ...... 
MagnO,r'ld bel fold"'",,,,, ~be< 8 mT. 
air><! geeigr>elo Ab&cfIi,,,,m.llo101tm..., 
",,,.,tUHtlen (Abac:~""'getl.., .. .." 
Anltage). 

4 .2 H""hw.~wu"'.nschluB 
Oil TurboQumpon _rdetl mb 

IiocIwokuumfl...,seIl _no _ , of 
~""" .. _n!tCh ml, _ ....... m· 
Ftonsell un •• n ljeliofOf1. 0;. Au,l;;h
,u~ m~ _ . ""umllon""h oIMn 
l.enn ......" !(Undon .", ... _, .... of 
.. I~iche Au,l;;h","II u"'ljCl>lut _ _ 
<Mon. Umt>ou _ F"n""",,"'u"!! unl..-
4 .2.2. 

e.I_. nk"" .. '",bop"",po d<it· 
I.., .. 1 .... 1tt.1t • • uo dem RoIt,toi\ungo' 
""11m oul doe Pum"" .,nwl,""n. 

lI"m MochloA dOf 1'I.t"'ll4l .n <Mon 
R .. op"""" Io, .u beachl .... d.8 d .. 
UHV-f lonseh bio m ... ,00 kg .... k_ 
_hi ~ .. 'l>ar ... (~;tt meh. !ii, ";1_ 
licIIe A.,.Whrunol. 0 .. Gtwlchl oln_ 
I "; ,"Q&fIan""hl' n Rui p;"',,,,, dar! 
koIo D,""""""",,, oul d .... FI_ 
"",uben I •• nu<.igfl Gevw;/t' ""' IIw' _ 
poe<tlln). 

_ Allot UHV-T";" ",ith" .. bel g~lt .. 
S.ube,koil manlil" _din. U .... u
bero !Ia_'. "" ... ~n d" A ... _ 
pum~ <lurch d" 1>0lIo Deoott:t,o,.,., .... 

- 0;" Pumpo ..... n bel fIo. i .... tol • • 
Rot"'''; . in .... iot>iger S,oI'ung an 
dOn lI .... ipion"'n ""11""""""'" word...,. 
IM ... molo A_ochu"ll tU, HotitOlll . '.n 
±S'Q 

_ 80i erne, V .. "'''''ung , ,,,,,,,,,,,,,,,,,,. 
Flo, ...... ~tlO, _ F_ru"ll'k~por 

muli dl. Pltmpo _.n""~ -"en. 

4 )nstallation 
4.1 No •• «r nc .. n ln ; j" .... II • • ,on 

- Tile MtIO pump Io _ wltn l/I<t 
oil liled In. 

- _ II,. b-I.nk 1IIr"ll"f.1 .tIe ""'h _ 
• "" '""",,,it>; _","urn """,,","ions 
"'mod~'"'I' ""'Of 0 you it .. ",,, ."" 
""mp. l~. P""'P ~ .. been _led 
wlth N,. 

_ lI . tIe ",,\)0 ""mot ... _.!ed In " 
m.g .... ., Hold with tiold ;q,Of>oi\;es •• .-,"11 6 mT. ouij.eb\e OCtHnlng 
............. mu" "" ptO'o'ided ISCffltnlng 
I>ou"-'; upon ~u"'I . 

4 .2 Hiuh ·y.cuum connection 
The 'urbo pumps .. , ..,t>PI>od wilh 

' heir higlt __ <1Um ""_ on lop. <>t. 

If rwq ... ' od by II,. cu,,_. an ""' _ 
'om TIIe .. ,.jon W1lh high-YIICUum 
f .. ogo ... . op CIOn be ......... '" by I"" 
.... lom .. . O ........ ,."."9""'"'" Ihigh. 
.-um 1""!IIt on olde) wlthou •• tty 
o<oblem. 1 .. """......" 0'1 .. fla"!llt 
QO$it;..,,;o "-_ """"" 4_2.2. 

fof"CM "om II" piping .... 'em m.~ 
not oct on I ... "" ""mpo whICh "" .. 
bOon ._ in ~""". 

tn """"KI'''IIII" pump '0 ,h. 
noe;pIam. ~ muOf be .. mombeood .h • • 
In. UtN ·II.nvo c.n be ,ubi""'od 10 
veot.,ollood.ol 100 kg ...... (<10M no, 
IPpIy I", 5 modoIo). Tn. ,...;gh. 01 " 
"~lIongod """""'" mUS1 """or "" 
clte ......... n ... " '" ''''q'''' "" tho lilt""" lonesidod weilIM olln.~.,. 

_ All UHV com_ .. muOf "" ~"ed 
wlth ,no ",,,-I _nl;"", ... U_ com_" ;~N .h. ""mplnU ' 
down ,,,"" ... , .. ul> 01 , .... _'P-
'''''' "'". _ With hOOlon, , ' ,oto, a ' .. nu ......... 
, .. pump •• be 11o""",,, ,a .110 y ....... m 
ch.mtJoOf In .ny dMi"'" poo~Kln 
IM,,'mum d .... ,1cH> 1o .... horito,,,.' 
% 50 1) 

_ ~ tIM! ,u,bo "..,mp to _,,_ted .a Ih. 
""'<1Um .hom,,"", ..... "",,,, tlOUow •• 
Ih' pUmp mvOl be . _ . 

4 Instll llll l ion 
4_1 R ...... q ... conc .... n. 

I"In .... II • • lon 
- U pom", ,urbo .. , ,;..,.., .... SIt 

eho'90 d·hole . 
- N·",,_ ... _ pIeI __ 0:41 .. 

viele pouoM ... ,,010 1""1 ... ". quo Ju.", 
."om 10 monlogO. ~ _ ... rem
plio d. N,. 

- SI ... pom"," I ... bo fonctKl ..... ""'nl 
d.", un ",,"mp mOll .... _....., "" 
",t..,l rt61 <to """...., .uptt\ou .... i 
6 mT • • , I.", p_, ""' m .... ' .. .;. 
blindog. 'pp'cP'~ l . ... ~ d. 
.,.;"dog .... , demlnd.,. 

4 .2 Conn .. io •• Id. p.oUMo 
LM pom_ Tu,bo oon' fcurn;o 

_ .. tw;.;. <to viele poooH Of> "'U1. 
au "' .. dOon.and. du dien' _ .. "' ... 
d • .!do powui on bait. L: • • Ocu.ion 
...., .. bride <to 'fido po<!0s6 Of> ...... 

peu16l ... modiIiH pO, .. el.n' "",,1 
troll",y". """"" r .. kul"'" bncM oH 
_ pouuot ""',ole. M_"", oH ... 

"""lion <to .. ""'" """" ...,Iion 4.2.2. 
5i .. pompt .... .-.cr .... \ICU ... 

toroo ' pO" '" do .. 'ubu"',o doit ~"o 
"~'Uf"'pompO. 

F'ou, .. ,"""""""', de .. pompO 
... , ronco,.". itt.U! . """" que I. 
I)ridot UHV pout 61 .. e~~ .... ""' 
.n,ng ....... ""' .. de 100 ~9 "" . m ... 
1<:Ocl n"l "'" .. 1_ ""'" rex<.cuiion 
5!. ~ r>oi<I. d'u"", otnCOlnlo "IC"'_ 
..... "'PPO<! .... doll pos ........ 10 
mo"' .. " d. ,,,.. ..... y, 10 _Ipaid. 
do r"''''''10 d·un .... , oolt<i!. 

- TOUI ..... ~ .... )Of"ae<_r .. _ 
!revide """",", 61", m""' .... ..., ob __ 
.on' y ... _, arou+me. ~ ~ 
""", .. sift proIcfryonl .. lomps d, 
pom_ ,,,Of It ILl, .. <Ie ,u.."ptiOft -_ u pom ... pout I I .. btodie ou .... "..... 
datil uno pos~ion Quolco""", m .. . 
r ... du '01", tIoit , .. I .. nori.on ... , • . 
11.1 .... a,lIi....,. mo."'", oH '" 5' ..... 
.. '''''''''''1011l 

- Pou, u"'" """n .. ion do .. porn"" 
Tu,bo...., un .... 'pOon> du m.,.,.., crun 
,."""'" _pl' .'10 den .'ro .""'"_ 

• 



4.2 I E_zen lIN SpI/fIe<-..."'" ~.2. 1 Mise "" p/oc. <lu p~M 

~ lum SChulZ d .. T~rbopu<~ 9"'11"" 
F_kOrpoo<. Spll"",och~IZ IS,"bwOl· 
b~ng n.ach "n' .... I.,;" .. u ... llu""""" . 
Abodrnl" 81.01' Spllu.,""u" """in_ 
yon dl. S .... gvermOg ... um u. 15 '!I.. 

- A OQIin' ... ",,&111 oI>ould be I,tted Iii .... ~ POUt p""6g'" U'" ~ Tu<tlO """". 
v'ull <IownWII.<l1 to p.o'"'"' ' he p ump d .. CO<J>.II1.""lI .... II Ilul placet un 
Itom 1000eign m." .. IA_.oo<i.... Po,.·tet., do""I. bt1da "o.pl •• """. 
po.o. SI.Tho .phnt ...... ,.,d led"" .. tho IA"""..." .... O/Oi. -,i"" IlLe p.re 
velu"," 1Il>W . ... bv ""pro.<. 15 '!b- eel ... d,m,n ... I. tl6bol .oIuml dM 

4 2.2 UmNU <I", TurlIOplMllP'l .." ';1· 
IOd>IH> Hoc:Itn.~ 
f ig 8 

_ Bod.,pl . .. . ~ <lemon, .. ,,,,,. 
_ Sch .. uben II>e,.u.OCh""""n und 
VOl"'t.~uumkl~a' l .bnth_n. luI 
O·H,ng 17 ..-.I>"n. 

_ Kijhttl_ Vorv ...... umkl".1 unci Aul· 
f\6hmeoli """. d~rf"" nid'i ox""..., 
....... All. Knh ttlkf,.., _Umbo" 1_' .,;n!ell .... 

_ VON. k""mkln" 1 ..", f lonKh A '" 
flonodl9 <><let ~rI m(If" i ...... . 
B .. d ... Mon,'9" I .. zu _, .... daB 
beida O·H,ng' 11 ric"'", In d .. Nu, 
Ileg ..... 

_ Ilindfll""'h 9 In fllno.c/"l A btw. B 
""",h,"ubetI. 

~Z.2 COIIvetSItwI 0/ I_~ hrQn......:uum ,-
fig. I 

~ O' ...... mt>ie 0. .. ple'. 4 
_ loosen ""'_ I Ind , .......... 10_ 

"""um chlnnol 2. ~ luo,tlon 10 
o "ng 17. 

- Tho C<IOIlng "",Ioees, 'ough .,,",uun> 
tkI'" ."d .... ppon ""'51 nol be ""'dlz6<l. 
U9""V g_ "1 DOOling ... ,,...,.. 
befOt ... .-Iy. 
~~~:' !O:I~=~r;; ~~~ .!:!. 
Wh ... -..bI,ng. CIr," mu" be '0,,-" 
thll bolh O·fing, t7 0 •• ..",.""t!¥ ...,11<1 In 11>0 9''''''. 

_ So ..... blank 11._ 9 to Ito"", A Ot B. 

e., Fo .. · •• cuum ~onnK~on 
4 . ' Vo"' •• uum.noc: .. ' .. 8 Fig. 9 

Fig . S _ Con"""'lon 1 . l lu,1IO pump 330 
_ An_lu8 '"" TPH/lPU 330 Ott 25 Kf." tu<tlO punlj> 510 

ON 25 ~ f und In TPIi!f1'U 510 ON 40 ~f. 
ON 4 0 Kf. - ConnlCtion 52 et baeklng pump UNO 

_ A_IuS 52 In VOtV""" "mpum~ Ind DUO ole B Or.! 25 KF • • nd on 
UNO .. rod DUO Ole 0 Or.! 25 KF. """ UNO.n<! OUO 030" flN 40 Kf . 
• n UNO "nil DUO 030 A Or.! 40 Kf _ All connoc"l",n~ot . foot I_vlltu,,", 

_ All4t V .. blndung .... d .. V"",o~uumler Ii", S3 can be "'""" u. ing ..... 11· 
""'953 t6r1n.n mit 1:1.,,, IIon..-.l>- !tongl """""""' • . 
BouII ......... lln h .. g .. ,.llt ",,,"'n. In 1M". .. 01 "g,d 10'''' CO""""'OO" I 
101111'''''' Aoh",erbirodunge" lot orn ""'"1 boIlowo mull be 1" 01&110<110 
FecI""'"g1kOrp ... orn.ubau ..... um tlil .educe tho Ir ... ""I .. "", 01 Ih. b"""'ng 
Obert'oogung d .. V'b •• 'ion .... VOl"· pump vib'e1i",,". 
•• kWnIj>umpe I U <1,1"'1'1.... Compo" ....... _ion 8. 
llautl.m .... ' .ln Absclonin I . Fun h .. com"""",," ... 11.,0<1 In 'h. 
Wei, ... B ... ,.,;1tt lind im O., .... ·KOl.· D." .... ca •• tog ""VOC<IUnl Compo· 
1<><;1 Kompo",n' ... I~' <III VII<uum,ICh · """ •••. 
nik MJlgof .. hrl. _ In """" .0 proven, In. vor::uum thorn· 

_ Urn d .. Bflliiltung _ A6i'p'on,on bot from 1HIi"ll_''''' vi. 'M bactJ"lj 
.. _ d,eV"",ohunlj>umpe . u _h,n """'P. _ ~ Ih.t thl hiijh 
darn. """"'i"'~ lim d ... [ .nbeu ern.. """um .. 10Iy YO,"", 6. be '" .... ,ed. 
,",och .. kuum SleMrh ..... """lt .. 54. A n'gn.y ..... um .. I.,V vi,"", 10 i. 
In Pfe,tlOf-V"",.kuumpumpen i • • lin 'o>co<t>Orlled in I ... Plorll., beol<lng 
,",ochy.Io.r"m·SIcl>o'~.~"""if InlO· pump .. .-

, 

IS<II> ... v. 

4.22 Trar></onNtlt>II "" to_. 
do _ f>O<JS'4 I~I"" 
Fog . 8 

_ Otmon,trl. pI<>que de bne 4. 
_ Otrvi .... , ... vii I et ""1 ....... 1 • .,.,,,10 de 

y,da l'<irNI". 2. I.'re .,,"nIlOll lu jo,n, 
loriQuI t7 

- los plat!". ""'oIa. ... nl .. du "."" d • 
vida I>ri-, •• ";noi qUI Ie WI; dl 
"""''-'to", doivont pa ...... oxytJ .... 
0 .. , .... Itg'~"'"nll""I" Ie •• urf_ 
<Itt .et'o,<li._I ..... "' """'tag .. 

_ T,.nlhlt, ... 'e ..... "., .... vide pri .... , •• l 
dl I. b,ide A • I. btido B "" ;n.1<Wo-
men,. lou du mo"'~ ..... 11.,11 ce 
q ... lot dew. j<>in .. tcllq ..... I 7 so,on' 
bl." piau. do". I. gOfUI. 

- Viuet 111><, ... pier", 9 OUr II tlflda A 
outo b_B. 

e .3 Aeccord d .... Ide pr;"",r •• 
Fiy. 9 

_ Roccord 7 $Uf ~1UIbo Tf'HI 
TPU 330 ON 2S Kf. lUI pom"..ufbo 
TPtVTI'U 510 ON 40 KF . 

- Roa:ord 62 ,,,f pompo pr,moi,. UNO 
.. 0\)0 016 (I ON 26 KF. ,.It UNO .. 
DUO 030A DN 40 Kf. 

_ Tou, 1<11 'Kcord«t",,,. de to canatl .. 
boo d. vida p rimor,. 53 ".., ...... ' tiro 
"", ... IVOC d .. __ ,. da ..... S· ,tvC1"",. pel;,. t>rldl . 
SI rOIl util, .. d .. """.h .. I1 .... d. ,,,,,. 
cord ..... ..,! rigla ... ;1 rau! mon' .. un 
tKCOtd ....,plo. 1>0''' lmorti. I. ,ron .. 
" ",siOll ""'" vibntuon. do I. pompe 
prlmel< .. 
£1_ ..... <:enSl'lICIlon.u ~.,ag. I 
Au, ... tit ....... !. da COtIIll"\IC1ion 
,apri. d .... I. COlotgguo B ....... ""Com. 
potanU pou, I. T _nlque du Vide· 

_ Pour ,""t ... '0 romi .... r.i, do r",· 
ceOn l.' lfO ..... I. pon'\ptO pr'm.i .... II 
.. ! __ do mont .. ,,'" ""nnl 
da II/IWrIt •• vide PD\I'" 51. 
Don. I .. pr<>mpe. pri", ..... Pf .. It .... ! 
11'1,"' .... un. ""nno <Itt ooIcum' • vidl 

~"-
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4. 4Itijhi'''''' 
Zum Abhi~' ... d", lIe;bungs .. ""'" 

und <let beom Hoi.< ....... It,el..,"'" 
Wi""" ............ <litt Tu'I>o9"_ 
geIWhII _"-<I. 

0 1. Tu'I>o9"""," I .. dun;h lWlO 
PlC.Wido .. tinde ,n MOI~""II 
un<! Puml>e<lllel>i .... ll>etmioc/l 
_~UUI. Wo«l an ~n .... _ Wid ... • 
. ,'nodo ",. ,uli0si9' T emp*""u, "bet 
oc/I,ll1en. ",d",_ d .. Amri ........ • 
1<on,~ d, •• nl,~. Antfl_lelSl,,"II 
Dis oul O. 

0 .. Pu""," 101 _tenmlSog ......... 
gekO~I' unll u no m 'l....,og .... Hond· 
lI"nen o"'lul1~;;hlung urng .... ellt 

-~. 
4 4 I W_oJI>Iung 

Fig. 10 

0,. ~orrotloo_ind;gk.,' ,Ie" 
Met.l .. m lm 0119""";""" a,,1 .. na 
.. ~, d un .... O .. d .. ~ich',u""""ulon· 
, .... die.n ..... Ot>erllkho tlnon 11*0';. 
_ Zu .. lnd """ech, .. I>rlll. Oaf;;, 
mu8.tId< .. n Mlndes,g.ehall on Sou.,, 
",otl""n.nGen _no 

in goscI1lo ....... n K"~lryo''''''"'' 
muS dl'M ge<echnel _,d..,. d08 
onn. _ ... Mlan."""", d", 
S"",.'rlol' glkoll unlO' d'" M,nd ... ,· 
_oob.,nkl. Hi.., 004l1ol>tl <Ie, 
IIUdolWhlunll d ... W ....... ,Q' die 
M<)glichkell U ... Llg .... <Iet Sou",",ctl· 
o"lnon"", 11" .... 11' _d8<l. 

In Oll." Fill.., ' .. "'S O;Ghtwauor 
IU ',ll" ...... um Sdlm"l, un<! 0'110' 
n,,,,nl Sch_rlotlo wm Kuhlkmo· 
Ilul 1 ...... ,,110118<1. Eo kMnl. _.1 ," 
loUlon Ablag .. u"ll'" ........... n. welcl>e 
ditt 1;ld""II von lncr.lfOlI be9""rI'lI"". 

• 

, 

,;g. 10 , ......... ,._ .... 
&& 5< ......... ""'" 
6 . . ................ ~TI;w 
bl """"'",_ ru 3110 
U ... wo .... """"' • .-net.< 
Sg ......... "", 

" 

4.4 Cool; ng 

Th. ""be pU"'IK""'01 be cooled 
10 dlool".,. ' .... ,' ;"'ion.1 """I 000 I~' 
h .. , prodou::td duri"ll noll' ''II. 

Th. '",bo pum,> illn....,..H,/ pro· 
.ec.O<! by.wo PTC ..... SlD<$. On. prc 
'Mr •• o, I .... a rogod I~ .... """or wind· 
1"11. _ Ino ot~m In .~. p"mp nou.· 
;"11. II I ... pmm,uibl. "''''por$'U'.'' 
ueoe<IO<I I ... IMr ol'~. !'WO ,HI"",,,, 
,'" llot:Iron lc """" unlt .""uce"~1 
d<1.-e ""'pu, 01 ,no moto( ' 0 l oro. 

TM pUmp > •• waU,n::ooled In 
51unGard versloo .nG un ". cha"9f'd 
""" 'a 01' coohng qu~. """,ty. 

U . I \V<1te,,;:o,>l1np 
F'A. 1O 

Only •• ~ In film 01 0. 1 .... i.A ...... 
,ally.ho bo";. for ,no """""'OIl _0· 
' "nee of .he melll • . 11 maln ... n. on lho 
<url_ . PM"" , tllo. Fo, ,na, I>i>" 
POM _. 11 to -.a.v ,h .. a 
min lmu'" ...... "M 01 0q1j ...... a .. "· . ~. 

I .. Clo_ GOOIlng .... , ..... i, m,," 
be ",.., In """"",,,, •• ion. .tlel ..... , ""'" .per;I.' ....... ", .. "' .... igen """' .... , 
d,oea below ,n. min' "",m Q"" nll'f. In 
,hi. "" .. cor. ohouklll<l II., .... , 'h.'. 
when _"n9 ' M .... ,or. sufllc;"", 
Of)DO" "nilv I ... Ibso,p, l"" of o<;gon .. 
9,,·n 

In anf .... 'ho COO""!! wo ........ st 
". hlterO<l '0 k...., 1..."I,om , h. tool · 
Ing e1 .. ,,~ "I" ..... "'IIOA", ou.l>t"ndocl 
"",n ... Otho<w, .. dODO'';IS could be 
, "'",.., wIIich could be ,he ,eflOn 10( 
JoeII oo"oslon. 

31 ............ _ 

I~ 0<" " '" 
U ICW _ ' .. _ .. """'_ 
~'=3~_;-. ... ~ 
61 """', ................ __ 

ur .... '_ 

e .ell_froldl ... ","n. 
p""" ~mln .. I. ChIli"' de fric

,"'" 011. ehol .... ' prod"llIlo(l dl rflu 
vago. 1'1,,,, ""<Old" .... pompeo lurbo. 

.... pompoo 'u,bo 011 "''''119M po, 
d ... . ,tor ......... PTe. Uno ,ts/OI.""" 
PTC ... If"" .. don. I. bobinage du 
mot"". rOw" OI' pla(:M d"". I. ee" 
"""'" do J>(>(J">P*. SI I •• omptra,,,,. 
O<Iml"lb .... " <I6p .. de ~ rune d. 
deu> ,Ikr.tlnuo. 10 oysltm.",.",,,,I· 
"""on' tlecIrO"~"" ,011,,1111 puIS, 
","roc. du mot .... ' juoq,,·~ o . 

l ' porn"" 'urbo ...... <10«1 es' 
,00ro,d ,' ~I' nu el pou' tI, ..... , un 
'ou,n"",ln. adop'" a .. "lro;d;$O. 
men' per .1 •• 

4.4 , ~Iro/r:r,........"t Pir OQ\/ 

Fig. 10 
t.. ,HlSlIIIU i t. 00"001",, .., 

~ol .. ' ~ . ............. """ cou""" 
I . .. ""n .. cfo.yd<o. q"; "'.,n'",", .... 
I. ou<1_ ,," eta' patsll. Pou, CO(> ~ 
'0,,1 q"~ y.It un con' .... u ".",,,,,,1 .... 
0."..,. 

Oon. <II1II oys, ...... do •• " oidl_ 
"",nl I",,,.,..., ' 0"1 P'''''''''' on conol· 
....... 1"". q"" .. nl r:Ies ..... ", ...... . 
cial .. 10 con''''''' ~n ""YDone ... be'''' 
... .. """"" . de 10 quanlile mini""I • . Ie; 
.1 1.", pfMl<f,. lOin de 1* DOwbm,. a" 
COurt (1~ ,eI'old; .... ",.", d. '",Ou' 
d·.boo<p""" ..... q""""''' ",/I, .. n'", 
<0_ 

En I ..... eel roau <10 ,.1,("(1, ... • 
mo", dOli "'" hi"'" POU' /II'm," ... du 
"',..,,, d. ",lrold ....... ,,,,,, <Ie I. c .. _ 
or <10 t. "'"".,. Of~nIQ"" In susporo. 
oion. $;",," d .. _ 1""""0"""5 Iocoles 
"",,"alon' .. form .. 1_I .. n, 10 """. 
,0.100 loc.1"~ 



Um KOflOlion.schW""." _mol· 
....... sind lolg"""" Antord.runge"'" 
<III. Kiihlw ........ ""'h • ., .... ' 

WI5 ... liltrHlfl. meoh.nisCh ."n, 
""" ..... lief. chn. T,ijbung. oh", 
8odtn .. l>. er>tmioc!t neu,raI 

TO llIOic COt,,,.;,,,, d''''.g .. th. p"", tv" ... d .. ",io< .. ion. par "'" 
10How,ng .8<1 .. ;,.....,00 .. for ,ho COOling 'OIllOn ,ts •• 00- $"i."",., PO'" 
0< h..,'ng _or m .. 01 be ...... , r .. u dot ",lroldi" .'",eflllOn' ~ ... pee. 

Wa, .. " toorar;!. """"'onf"",,,, d ... n, '"" 
op,lco'''' "'''''. wi.I>o .. ' ,,,rbOl;,y. l'UIJ r.ltrh. mkI1l noquromont 
wit~UI lWpooi ... ",,"",ically """,raf. pUfl. op,iquornent ~a" ... ""S fOUChe. 

_ Min, S ...... 'ctlgoll . .. 
_ Mn Chlo,idQ'eholl 

4 mg/t,g. _ Minimum 0...-- <0<1'&<1 ' • mg/kg ..... <1<)1'(11. c1Umiq_t n..,"'. 
1 00 mg/kg _ M ... ,m .. m ""'Ofi~ ""nfl',,' 100 mg/t,g _ CotIlln .. 1 on ""Wen. m,ni"",1 4 mg/~g 

- M .... tr:.tt>onl,-Hlne IO'dH _ OIII , lm .. m "",bonie .... dn... 1 t:Y' dH _ COllI"",,,, "" ohlorures 
_ OIl ... Kooliumptlrmongono. _ M .... mum (;onsuml'liotI 01 ", .. imal 

... b,1tUCI> 
_ p H·W .... 

10 mg/kg POlassiu", ","""'lIglnIIO 1 0 mg/.9 _ OUf", d. r ..... p ..... ,lI.u 
7 _ 9 _ pH."ol". 7 - 9 " .. bon • •• "'''" .... gg, .... tve Kohl.., ...... ur><! 

.... mrnorri • • dOrlon nlet't n"",_,"w 
"'g~'''"", < ... bon a""';ehl and 

ommoni. mu $l nor be d.,..,tol>lll ... ~. • _ In .... ovett>< ...... , . up '0 7 1>0, 
- Vorl.uHi~efd.UCI< ~I. 7 be. 

WO«I.., die "ulgelOMo" W ... o 
Cib..-· btw unIOtKt,,;« ... ulld 1.01"" 
a ..... lb S,& .. "II .... odo, Scl>id.., on 
<len yon un l geH. f." ... "'nloge" .... f. 
oind .,;, ""'" Jeg l;chot' Holtung .0.1 
grund 101"" .. S. t.< .. ngon 00.., Schl· 
elen bet"'l. 

_ 0 " Pum~ !<ann aurd> <1110 Kuhlw ... 
$(!fne" (Mo.lmal;'DeldlllC~ 7 be'l odor 
liM ' do. Kuhlogg"'llot TZK 35-0_· 
1O'II' ..... den. le,1m E,n .. l. a .. 
yz", 350 ~n Schm'<!,ling8l'), 

_ v ... · und ROd<laut alS KO""""""",, 
~ ..... " .... In dOfr .... n..,.,lii .... n 3 beliebig 
InglSdllo ..... word . n. 

- 0 .. Schmul>1Ong ... 55 1st In <len VOf
l'u( und <Ie, KOhlwo.$Ir'Wk~'" Tew 
(56) in <Ion Rllct<loul .,;n ........ n. 

_ Zubellt.< I". Kuhtw ...... n$Clrlul! 
unle,8. 

II .nc o"'uol v.l ..... Ire o. o-ded 
_ .... PGCl,.-.Iy betow ,he v.I,," 
Indicoted .~ ond ~ "oublt ... 
01"""'11"'" occu. we .ro , .. f,om .ny 
llobility for , .. ..,n ol thDIO .""ubl~ ... 

'-_ T ... pump eon be suppl,ed." It ... 
COOling WI'" OVSlOm ImB .. m"m 0 .... 
1" .......... , 7 ""j. Of "" 'IWI TZK 350 
COOling un", (II lite TZK 350 11 "Mel 
"';lhOllI aitt hOPI . 

_ The cooI'ng WI'" ""!'P", . r><! retu,n 
sys •• m con '" con~e<t .. _ 1'0<1 '0 
,he conoectionl 3. 

- Tho d,tt ".p 55 mu", be Ino .. lIod In 
lhe oup p", .".. .. m. ond ' h Tew COOl· 
ing WI'''' moni'Of 156) in . ho tel y.n ...... 

- eo.:. ,ng w'I1 •• """ "lClion acces .... ; ... 
d . oedlon 8. 

- ConoommotiOil """;mal. en 
permollglno,. "" "",", $ium 10 mg!kg 

_Vllou. pt! 7_9 

"''''''' corbo"'"u. Ogre.",( e\ 
""""""i~uo n. aoMont.,.. tt r. allot 
lob' .. , ~, 

Si I .... Iou", indi~u600 IOn, 
atp ...... "" haul .8Sj>8ClI_nl on 
_et sit oeU. co .... d .... aatange· 
m""l. 00. a .. dOl~'io,"io,.. IPOl'O;'" 
_I dOni d" ,,..1.11.10001 !Ou'n'" p.t 
noo ooinl nou" oommes II",,,," d. '011'. 
,osponoabllil& POll' cos a .... no ...... nl. 
00. MI"',O ••• 'OIII. 

- 1.0. pompo p out t, .. "';""""" "'" Ie 
"_U d'to~ Ot ",",Idi$_' «ou,· 
p,ti$ion maximol. 7 brll).,.. P'"' 10 
..... '_ d ... frold ;, .... _11 UK 350 
(on COl d'u"li .. "on du TZK 35-0, ....... 
1,II.e d'impufe'M) • _ .... m_.' ""''''<r .. u pe ....... I .... 
b ....... _ d.n. n" mpo<t. qU I!_ • 
. .. , Ie •• ...",fd. 3 . 

- lo '1It 'ed',mpuret6s 55 .. met d.n. 
r lfriveo d' .. u et 1.""",_, d' NU "" 
,ef.oidiuern&"' Tew (§5f .II. "",il 
d· .... u. 

- A~IOi ... POll' """"",d .. ~ do 
.ef""al .. "",,,,". IU p0"'!i . 8. 

" 



4 4.2 Lu/l~iiN<Jng 
fig. 1\ 

_ 0,. r "'llOIl umpe ""nn eul L.o.oI'~"'hl"ng _ Tho ,urtx;t pump can \>I con ..... "" to 
"fTI9"'oilt _d"". ." CO<II,ng. 

_ 'n"", rcp 3001310 .. nd "",i$d1' _ The TCP 3001310 .:on',i"o .., eleeI, i· 
AnscIolul\m3vliotJ""'lon I;;, .,'" V .... 'iI.. ca' "".",.d,on for 'M I ..... 
,"".., ""'{IH(!f'IM. - AI lull OnWl _ a .... lull gas "'-<I. 

_ Bol voU .. Anl,loboleit!ung und ..,liIt 'hI ........ mum .mb"'", limpet""'. 
G .. las, d." d,. muimolo Umgl · ol\oul<l no, •• ':0."" 35'(;. 
bungll_"'"' 35'(; nich' "be,· 
_,en. 4.4.2. \ AI, 00-01.,. oowmt>ly 

fig. 11 
_ Un",,_..,. __ 10 'rom I~ ' ,", ... 1 

fl lnge. 1I pouIbl .. do no! "''' ...... I;d'. 

4 4 .2.1 Montoge., .. lultkuhlu"l! 
FOg. 11 

4._.2R_J............rPMo!' 
Fig. 11 

_ On.,.." ".n. lmmer ,"!>Om"" ' u, oo 
paY' oY<>if un ,ol,oodi .. o,'*1' ~.r . or. 

_ Olno kI rcp 300/310 >on\ pnwu ........ 
pOOI,bil" .. <II b ,ondI<!mMt ~I<!driqu. 
"""" I .. ,,",,1,I"eurt 

_ A plein. "",io"n"" 11 pltol", c~",ge do 
g .. II ,,,,"",,lull .mbl&n1. n._ 
PH~ J5'(;fT\P. 

1M" ." ng. 11 
_ Sch,"ubM 10 I ... .,.,., .. !IIi""*" II loti 9 hal come -. ."enllon my", _ 0"';_ 1cs"';1 1 0 d ... blid. 1.'~",kI. 

F .. n .......... u...,~r&ubM. 0ecIc,1 9. I>e pold du,lng .. ......,IV .hl"1Ie .... 1· Si possibkl .... ~. enl_ kI "",,",Wlrekl 
_n ~1H:h. nlch, I_men. til' 1"9.urt_ •• ol,,"n Ind 'h,O·nng \ 7. 9. Si 10 CO"_cle 9 .. ..c d"..::ht. il 
oIoh d.,. D«:1<Il II ,,_I. lSi bel <lor Fig. 11 i. ",'ed COIY.cllv fou, "",,II .. ""e ......... ",..". ce qUill 
Mon'oglwl ,In ... u_. o ,,,,",fli<;he - 0 ... _1" eel) 15 ""d fon 11 from "'''oce d· ... r.c:he~. ooh p'o",. e! qve 
unci "'" die "ch,,,,,, loogod .. O·R'ng.. ,h. "' .... _ .I'cool .. hOu"ng 10 join' ,.,.iqui 17 _ , IMn en Pi_ 
17 Fig. 11 'u oct>len. To 'emovtI <8P 15. loosen ocr_ 16 IFOg. 11). 

_ Von """""",,"nem Lull~ij~lunlJSll.· S~ ill the b._III".nd caplgeln.t - Su, II ben, .. OU ,oI,I>iaI"",,*,1 par 
Muoe ~"'PI 15 und lOk ... 11 demon · ,oct> 011>0, ..... ch • man"", Ihll 'ho .1, d';' "-It. _n,&, kI capo! 15 
,1.,.". l om A_man d .. ~lOpe 15 cap ,lIdes ""I ot Ih. _0<1 30 ot ,1M! ... kI .. n'iI ...... ' II. p"", ... 1_ .. 
$ch'"ubon 16 1_. Grundplollo und \>osopl.'o; Ihon lilt 0 11 eel) ce!>Ol 15. d ..... _ I., YoO 1 G. Depiocor 
~ppe 00 g",.,,",n.nd .. _ochiet>en. _ AIsombI. b ... pI.lo 11 . using $<:<_ run pa"'ppon t r IO", I. ploqua do 
dIG dl. ~'PPI'''' d"," Schw04b .... · 10 (M5. 16..: __ orlt"" 1>1 .. 1110 CIO!>O' do l"9"n qu.le_ 
ochw.n. 30 d., GrundptllllllloOlI1. pact""). gl,_ hort do I. q """" ,hronde 30 do 

K_ ob_n. I) When 'he H\I " "'''" ol th' ""mp is I. placju.';' baS.. enl"".,. le OIp01. 
- (lnondpl.ne 11 mil Scn'ou_ 10 filled on '00 0' bonom, in .. all ihe - Mon''''14 plaquo <Ill baH 11 t r.ido 

(SclIrluban MS" 18 im Beipacl) mon_ ""lg<>ln9 ea.bI.downwa,d.. d ..... 10 1.ls MS " 16 I",nl'" . .. 
,I .. an. Iou'nilu,"). 

b) When 11M! HV lion"" 01 II,. ""mp i • 
• , ~ !'um""" m,1 H\I ·FI.t\KII ober\ I,nod 1" ... IIy. ino,.11 ' '''' ""' goo"'11 ""et un'en. ~_uog.n9 n.en cable upworo • . 

unlOft mon'I .. "" _ A ...... bIo ''''' lin. 
b) bel l'umpen ... , HV·fl.n""" ""H liotJ. _ Cot>necl '~e ,.., '0 'he malnl supply • • 

Klbelo,,"gl"ll nacll _ manU...... s!>own in Ihl ""c .. ,,, d,,",,'_ in 'hi 
- lui, .. manll""". <:all. 0 .... hown in Fi9 121 ... 110 V ... 
_ U!11.,"""" SdI.ltb ,ld in de< ~IPpe 220 V main ..... 1t00 •. 

I>ni . .... in f'g. 12 d.'g."Oj~ I", 110V _ Pul On , he eel) 15 .nd pUlh ~ in'o tho 
"" ... 220 V NIIZ$pInnu"l! Inoet>".· _.~ guklo. ,h." I ... ,en" by munl 
e.e... 01 lOews 16. 

_ ~""Pll S .ul ......... un<! ,n SclI wol 
ben.ochwontfoihrunll .Inst:llieb ... . mi' 
$chr&u_ 16 1>81 .. "11 ..... 

_ M,' $ch, .. b.1<,,,r ... 20 die An""hl" ... 
<II>< W ..... kuhlunll ..."oehliel\on . 

" 

- CloNlhe w.' .. cooling 0)'$'''''' ""n_ 
_Ipn. by mo.nl ot ..,. .... plugs 20. 

I) ou' klo pomPl' I . ee b'ido di,;g60 
......11. h&"1 "" ..... 1. bo., ,,-, ... 1 • 
..... i. <II "'ble _. '. 1>10 

b) our I ... pOmpel'_ b,ide 1 ..... 1 .. 
muftllt I. """ .. d. ~Ia ..... I. 
~'UI 

_ Mon' .. kI...." tolll.." 
- Bronc .... Ie .. nil I".." "'on seMmI 

ItICl'oqu. o.nt ~ OIPOI "" wm ...... 
Indiqut ... , 111'9 12 pour ",,,0),,,, 110V 
pu 220V. 

- PoW< II cal>Ol 15., " gli_ dl'" II 
q ...... .,.ron(le. Ie ,,, .. t r.l<le d .. 
"';1 16. 

_ F",mor I .. ro""",'" du I y ....... d. 
,~I"'idi...."on' par ... u """" I .. 00,,_ 
ell"" l ilo, .. 20. 
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4 . 1 Flw.en..,"'u8 
f lg,13 

4 .1 Ven tin , ~" ... e" on 
f ig. 13 

2um Fluten de, lu'bo" ,,,'OU-~· Monual ly or ."""Ially """'0'-.1 
nen ~ end· or.tor ".klrioctI be\jtlgl. ..._ CO" bo u_ '" ""'" ,he ,u,bO_ 
V ... tilo ein9_" _d .... Zum _ . ""mp. The r CF '02 .... ' <:<" " rul unll 
' 09Oflen S_he~s1lu'"" """ T .. roo· Oflho TCV , 02 .. tve 0001,01 un~ .,. 
""mpo und R""pl ... , werden d ... f lu, · ...... !o, deloyed .. !...,. "",,'ing of ' he 
" ...... 11<"11 TCf 1(}2 or.t"' d" Ven,~· 'urt>o p"mp end vocuu"' ...... mbet. 
....... \IOfitTCY 102 .. "1;1_.... II . lSf 0 10 _lI VI/ve I, 

Solm [,""'1, ....... flu,,,,,,,, ,I. ""ployo<l. Ih.'urt>o poump I. "",,' ocI 
TSf 0 10 "';,d di. Turl>oj>umpe <Ii,ek' Imm-.l,o' .ty . ft ... m';ns ,. ,1",. 0< 

....,~ ',nOf'll S"""",,,,'"II b..... . tt .. 'he P""'P ; ...... ,"" -.1 011 
rlbocllall"" ;el1"'e1. flang' tho _I .el .. II, '0 the """'ing 

- Flu!,; ... ,H 61 on Flu' onlChluB. 6 ... llv,,· connection II. 
""""" . - S<r_ lho.i, d. l", 113 , •• ""Idor 1"0· 

_ l'ock ... ....,'~g. 63 ... oln._he' ... ded in ~ (";01i"llOI he pum· 
b ... ,lg,,'eI". HI~evor,ieh'ung i"ll"n" IflI<'\e.) 
ensch,..,bon I .... ~"mp" .. odg .. I .. 1 C"nn"" 'ho hOM 112 b",_" 6, 
_handen) Ind 113. 

_ Sd!louoll_bindung 62 "';$<.h.., 6, _ C"n""'" 'he TCF 102 _, """, rul .. n~ 
unCI 63 ""'.1411"". or TCY 102 ......... -.t,ol unTt &0 In 

_ f lull'''''''Ueri1 TCF ,02 odor ... "",,1 · "'.">rdl""."",h ,he tlreu" diall, "m 
"""'ge,., TCY 102(&0)""'" Sd>att· """ lhe _eH"II Inst'''''''''''" 
pl.n un<! d .. B .. "obsonWO!ilulll! PM BOO '23 BE. 
PM BOO 123 BO I n"",I_. 

B" [in ..... d., fI'Mn pu 3 30 mil 
rcp ,201' 21 un<! Flu' "",,,il lSf 0,2 I .. 
d •• -.:ijg ..... draN-Ohlabhing!ge 
FluI ... mOgHeh, 

On flu,",,,,,,U odtliea, talOrt ""'h 
E.,"""oll ... d ..- TCP 1201121 und 
e ll"'" boi ea. 400 H. I>Oim rlull.." "" . 
0 •• fl",_ml bl.ibl Ola. die g .. om,. 
Zeit"'" S,III"",""" im ofIenen 
2u" ... <I. 

f. '3 
.' ....... ~ .. af __ 

eo , ... _ ..... 10 10''''''' v",~, ., ....... ,.,.ev 101 
6' "",_,,'TVfOI> 
61""C """ ...... , . , • 
• 31 ..... __ nvoa' 

Whtn " .. ngl ..... TPH/TPU 330 
"';I~ TCp '20112 ' 0"" V'Om ""I.e 
TSf 012. d""red. 00_·00,,,,,,110<1 _ ',ng ,. I>OIlible. 

Thl...,' ~ .... closeslnvnedlOieIV 
alllt l~. rcp 12G/121 is ..... gl.ed .nd 
openl .. &Ppro. r",.,.,.,. 400 H, du"ng 
'und ....... n. rh ..... , ""Ivo ,omolnl 0",," 
• 11 , he I" ... ' ..... mach,n. II ., 
""",,,,;11. 

G V .... "II ""' .. , ;"on ,,"'" , ..... ., 
eovto!.-,",."" 'CF 10 ...... "" 

.-"" •• ~ 'CV '01 
G> v.", ...... TVf012 
tlPYC _t ... 
t3.1< 0, ... nv 00> "._ ... _.r .. ,_"" ... ..... _ .. , ... _ ... ..,. .... 

, .. ,Te' 'o.! ... ~ .. 
................ _ .. ICV 101 

6'v ................ ' .TV.0'1 
61T .... TCVa. .. 
t3 I ..... "" ..... nvoa. 

4 . 5 A. ceo'" d" ,""'i .... 1'01. 
F ..... 13 
Pou, I .......... rl;, do I. pr)fr\p<I 

,urbO. on pau' u'," ..... I .. """n,," • to"""""". m"",uroIlo DU """'riquo. 
POu, I. ,""'," • h" ",IOf"" d. Ia 
pornpo tu,bo el d. r""""n, •• on""" 
.. ,,10_ rlWo,";1 do tOmmanc!. d. 
, .... , ... root reF lGZ "" r...,I'.oI d • 
1"""",.,><1. do .. nne lCY 102. 

$, on u' ill .. u,," ..... nno "' ... ,," 
d'ol, lSF 01 O. !.II pornpo Wrbo. "" "". 
de <:OUPUf. tht 0",,,,,,,, "" "'a"iI!. OS! 'rnm6d;.,."",n, ''''''' ... rOlf, 

- P'id"" v&nn. <f tn,mo ... ~, 61 ou, ,. 
' IICCOfd d'..,,," ",.1, 6. 

_ v .... , I., u""·-'"" 63 su, un di.· 
.,.,.;tif da fi • • ,,,,n "' .... , d ..... c. 
1,1 V 0 un ou, Ie bll, <lu 1I,,,,,ped. ....... ,. 

- E,.I>I" un." • ..., .. 1* '''V ... 62 ... ". 
61 ... 63 

_ Monle< r"""'oil do commando Ce 
'oml .. . rll, feF ' G2 "" r l~'oil do 
<:omm_ "" V""n<! leF , 02 (60) 
MIon oeMmo do "'bilge 81 '''W",,· 
1",". d. Mn'IC4I FM 800 123 OF • 

l orOQuo I. TPH/TPU 330 ... u"l1· 
... e_ ,. ""mm"nd. Tel' 1201121 .. 
uno .Innl lS F 012. iI .. ll>01 .. bl. <10 
0'_" ...... , ........ Ii, ' .... POtI ... 
en lonel,"'" <Ie '0 .~."" . 

I.e .onn ... , ...... "101 Ie com 
mondo Tel' 1201121 mi .. en mort~ 1 81 
11''''' .... 0 ~ '''VII'''' 400 H, pom I·koul· 
menl. Gu'" nl lOuie .. du,M de rimn»· 
blll .. ,IO<\. " .. nn. do '-i" 0 oi, 
_'.ouvette. 

" 



5 Betrieb 5 Operation 5 Fonct ionnement 
5 . 1 E' nKh e lOe n 5.1 S ... achln g on the pump 5 . 1 Mis. e n march 

_ K"hl ......... ' .. ,,><;h.It.., ur>d Ou,ch/luB _ SwitCh on I~. COOling ... l ... lnd cl>ecl< _ (nclench ... reau de ,ef,oIdIOHmOflI el 
..",1'011....... ~. IIow. ....,Ii .. q ... II d_ osl botr. 

_ S.-;m (inHI> .. OM K~hl"'JD''"90l'' _ II a UK 350 cooling u"il i. uoed. II.. _ Lorsqu'on ." I,se un '¥SIem. d. , of,oi· 
TZK 350 "'Of den 12K und Tu, bo""m"" TZK Ind Ihelu~ p ump I,e .",~cllod .Ii....,..." 12K 350. TZK 01 pom"" 
gloid'"ei.ig trinll"octrll'<r!. on '000110., ,urbo ,'"",,_1 """"",bios. 

_ Otri luftkuh lung li .. ft "'" V ..... ILo'o' mit _ 1101, cooling I, uoed. 110. ,... ...... _ A_ II ovst ..... <10 ,o1r<>idio_' IN' 
....... Ein$Gl1ll1en lie< Tu'bopumpe on. wI1 .... <I •• ,urI><> p"",p i. _i' Ch ed an. a". I. _"ilo'o .. , oe m.' on me."". 

_ V""'.k ..... m"""'f'", Turl>opu"",. und - S",'ch on ,h. becl<inij ""mI'. w,b(r 100$q"'on en<lenCl1"la pOmpO w,b(r. 
1J 00, .. ng lie< T u<bopumIN gerniB d.. pump ... d ..... rgi, • • ho hea'''' 0I 1frr11 - Enclen"" ... I. """"'" ",Imol .... 
eet"eb .. nWO;lung dOf verw<!Od.'er< ,urbo pump in """",donca wi,h Ih. pomp_ .u,I><>. II """I.nch",. I. ""auf 
.",,,rlel>HleI<l'ani< O;nsch....... _.,ing in.,ruelron. 10< IIIe Iype 01 faQo de II' .. ~ co","", dkm 

0 .. I"lochlouf d ... T u,bopumpe 
erfolll1outomaliKh. 0,. HocIi"'ul .... 
bit 'urn O,""ulilschallpunklIOi 
ab,*""g.on dOl' ~ellpi.nl ong'M.a. 
Bel blln<!9tll.nscto'"", HocIi .... ,,""'
f1enodt ... ,';"h, dio I'II"'PI TPH/ 
TPU 330 """'" 3 Mlnu'"" und d,. TPHI 
TPIJ 510 nod\ B Minulen ill" N..,n. 
d,,,h'Ohl tMO E" . .. ,. mit r ep 300/310. 

Oi. HoeII .... I, .. , dOf Tl'1"fTPV 330 
mil TCp 120/1 21 beutgl ca. 4.~ min. 

0 .. S",,*n.,II.'unkllon ... _ 
An,,,_uoni~ TCP lind "'" ein 
lJolI",.I. go1iihn. OiHrlt Rolli, i.,;m 
'""', .... IIMI"o!> guchlo...., urod wild 
bel S' &ung ,.,11. audl berm T, • .,.I>O" 
du,c/i [toehiill"""lIo"1 g~II ... ', 

Zum Schlle&tn dOS lIef1<ei.l, 
AnUIe_.Uronik mi' "'''',"p'nnu''ll 
""""11"" und 0<"",100"..,. To .... 
'R_" minde."n. 5 S",u"<MI" I~ 
drilcl<crr. 

5.2 H. ln n de<Tu,bopu ...... 
D_ En<l<1,ucl< ,lchlO< sich n"'" dOf 

s.ubet""~ dOl" ""mpe UM dOf Appe_ 
,lIIu,. Um den Endd,uek In m6glich., 
Iw", ... Zeit 'u err .. "" .... ist .. _
m,,;;. Turt>opumpe ulld App"'IfIU"u 
h.i, en.IOI de, ~""Ipi"", d;,",,' ongo· 
"-nKhl. muS dO""" go""', .. "'e«IOf>. 
dl<l!r die Tomperolu, dIS Hochnlw"",· 
II.noelle. ""im Ker_ tier App ..... u, 
und dOl' Pum ... 16O'C nl<:h' Ob .. • 
och,.i,",. 

Wi,d dOf ~ozip;..., hMr .. 010 
200"C \101>."'. muB d ie WI' ..... ".h. 
lung YOm Re.lp ,en'''" ouf dan !'um· 
1'"",011', ... 0 mi, .inom S"",,IUIl9I
Icr"'d. v«hind .. , _on. Di. H.i,· 
d.uOf ',;,!'u""", und ~""Ipien' "ch'.' 
licit nach dem g_"OCh'"" fndd,uDl. 
Si< ooll'."oogen rk' Au/h., .... ' d ... 
Ro'",. m'''''lSlen. 4 Slurod ... bt".· -

" 

OI"""on", d,MIr un" being uOld. IN' los 1 ... 1fUC1lon. d'"",pIOI de '" 
'Tho,u'btl p<rmp runl up .u'o,"'''' - commaflde oIee1ronlqUI .. 1111"", 

"'IIV. Th. run.up 'i .... up '0 , "" ~ t acol!lll ... ,ion. pi .... ""_ dole 
"';'chl>Oi01 i. a lunet..,., 01 'h. oi,. 01 """''''' ' u,btl •• loi, .... lQfnotiq"""'"",. 
IIIe ."""um cl\omber. Th.mV Lor '''''PI d'_~'a1,on iuSQ ........ poin' 
Tl'\J 330 ""mp . " . ;n, II. ra'..:!""'" d" co""""",,lon dolO .. ,""""' loti.,. 
olle, 3 minut ........ d ,h. TPHfTPU 51 0 lion du ""Iu"", d. r .... cain ••. Avo< la 
pump ,II_ 8 m;nu,eo ..,;,~ bIIn~- bride ~ .1 .... I .. m ... . I.., ... bride 
flo"g..:! "'~~-"OW"m " ong'. I .. pampas If>tl/lPU 330 , ,,eign.n, I. 

Tilt <un up 11"", 01 n .. TPH/ .i,_. notnin." '1"" 3 "'nu", ... 
TPU 330 wI'h rep 120{121 io "Ppro. 1 I ... TPH{Tl'tJ 510 apra 6 mlnu,u 
mo,ely 4.5 m'n"'.... L. ,_" de ",kMuffog. d. Ie 

So 1.1 Res", 
Thl ..... ~ ~manr;es 01 'ho 

.. "",,,,,,", d'ive unot TCp ... 10<1 '0 • 
Iod:.i"ll .elay. Th,. relav I. cloSMj in 
,..,.mat _oUcn ond open. in "" .. 0' 
',Uu., (""'1 be ""u .... trv "".lcing du'_ 
ing 'nnsportotlon. '001 . 

To _ 'helcdu"" ,ei"". suwlv 
_ro"ic d .... uni, wilh POW'" Ind 
$Wi,o.I\ on. Puth I>ullcn "11 __ '''' at 
I .... ~ oer::ondl. 

5 .2 1I" "ng Ih' lu,b o pump 
1 100 ullimo'" I'<_u," i. 0 /U<>CIion 

of 'h.d .. 'I,n .... of 110. pump.nd _,.,uo. In OtOOf'O o,,"in ,h ... lI im· 
.,OI'<H ... " .. ",pidly .. po .. lbl ... I, 10 
",act,"'" '0 II .. , ' hI' ,urho pump e nd 
"1>1"'"'""- It 'ho vacuum r:hombor i. 
di,ocU. flonged on. i, "",$I be ..,,,,,0<1 
'h.,lr.. '"",pero,",,, ot 'he high. 
"""uum Ilonll" <10M no''''''''''' l6O'C 
wh .... lhe .I'IN'., .... and IfrrII pump .,e 
healed. 

If Ihl .<>Cuum "".m_ " """ed 
10. lamp .. " .. ",._ 200"C. 'h. 
h .. 1 ""' .. be .......... ,ed "om '''';lIiny 
!,om Ihe V""""'" chamber 10 II .. p ump 
,o,o,. !or Ino"""" "y lnotolling. ,adio_ 
'Oon "' ...... The """'ing l ime /0, 'ho 
pump an~ vOWum chambo. <Ioopend. 
on 'he ull,"""."'n .... '. ,,"i,ed. 0 ... 
'0 ' hI hNllng.u" lime Of Iht '010<. i, 
should be at ,_ 4 ""u',. 

TPHIfPU 330 ""u,pM o1u"," """'
""",do TCP 1201121 ... d· ..... "'" 
4.5 minu,,,, 

5.1.1 RcscI 
Leo 10nCliono de sec:uri,. do II 

"""' ..... nrk .Ie "uoniqua rep oon' 
"""'_ ... , un ,.1 ... ,1Ima"on'. C. 
,.Iaio , .. ,. '''' .... on CD do lonClion· "omen' '*'IIulli" 01 ,·cu,,, ... "'. de 
.... I/onC1i"" ... m..,' ( ..... ' ... 11 ......... ' 
au"'; cau" "' " dos vibrationo pendant 
Ie . ,.n"Port). 

""'" f_me, I. ,al.i. ' ..... "enl •• ,i· mon'" I. commollde .IOCI'oniq ...... 
""u,.n' eI mollr • ..,...tenlion. I'ou.
_I. 1"",,1Ie ·R ..... • P""dltn. "" 
mol""SsecondH . 

6.2 Eluwell' d. I. pcmpo 'u.1>o 
lor pr"""'n linol. H' fonCl,on <10 

I. P'OII .... de 10 po<nP'" rk rop,,"_ 
"';111190. Pou, . " ein drel. "' .... on 
fin." en un '_PI' .... oi caun q ... 
po .. ibl .. II IS' rer::ornmondll o1"u ... I. 
pompo ,urbo" rl""oroiliagO. Si ,'",,_ 
cain' . os< d"""""""'1 IltidM " u' I. 
pompeo III • ., .. ,II ... ca Que I. tom 
pWo,",. de 10 tIt,de v,de pou ..... Iorl 
do r"uvaQ. de 1.0 pompe .. de rlPP'l
"';11"9"'"" d~~. 16O"C. 

S, r"" ....... I·."ati",o , plu , d. 
200"C. II faut""Of I. "'''''''_, 
Ihto'n'QU' "", I. r(>t0< d, '. pomPI' 
J>O" ;' <10 ron",ln,. t t "'d" o1 u" ""''''' 
!>O' • • • La du,r!e <I'''",,0ge de le 
pompe .. <10 rencorn'e d6s>e"d du vido 
linlll dtoi'.' Elle d .... " tire or.u 
moin. 4 ~ .... , ... on .. I",n du ,_, 
que""" Ie rotD' t chouff ... 



1 .1 Aboe>h.h ... 
_ , u'bOJ"''''IN oboe...,. ... . 
- _ .. l<uu ... ·5_ ...... ul .. Vor-........ _.u/lfl """11-' lei ", .. II .. · 
V_",,_ IChIIoI.I .,.. Hoch 
... 1wum·Sidwl*l_iI beim 
.......,., ........... VOt .. , ... .,.,"" ...... 
.... """'t'"""-

_ """-',~ Mt_. 
I ........ FI.., ......... 1"""""""-.... 

f"" ....... g.I' 1ef 102 _ .... V .... 
hlrt_g<I<l' n;v 102 .... 0 .. ' · .... 
... "' .... 1 .... 1 ."...bioa ..... 
3OM,ft"' ... ....,., ....... _ ... _ 
bolO H.u_.n .... _, ..... 11'1"' ... . 
E"""kIne _ GIll!. TCF 102 u"" 
lev 102 _ 6II,iIbMttIooMu"" 
"'" 100 12380. 

I ." ItlIIHU." ole. T ................. 

Zum S'~1Nuen '* Tu""""",
_1J~z.., i .. loIg_ ... -, .... 

8 .. "'" T"'Dopvt\'Ij>IIrt (oift 
01_111 _ 8 I OUtdtl..,""" .... 

DIe c-.ucht!""Ok .. ' d .. 00<1 "''''', .. _en 0If n 0 1' beI,'II' 
""". 9 ........ 2 J ...... 

- Hoc" •• k .... ml .. "ot/O d .. lu,bop..,mpe 
_""', ...... ,,<><I Pumlll Obet w,, · 
•• k"umlleftK/> _", ..... 

- Tu,bopum". m', "ocI<t"', ~ul!_ 
m~ Slit .... ' ()tr H, Hu,,,, . 

- V()""'~"u""""",,1 .. 8 ",Od'II;den. 
- Tu,b<lpurnpe. .... f,U' 14 I,'g'. luf 

tfII·fluoc:h " .. , ... . 
- In RI ........ mI1 l,,""1Ir ""' .. "9V,eooi, 

_ ... ,,,-,,,,, .. 111 dO. r .. rI>opumpe 

." .. m,,*, m" ........ 8 .... '11 Trodr. .... 
m~I ... . . 8 Sl' ..... .... non PI ... ik 
""" .. 01" ....... ' 001' ... 

,.-. ,. 
Ul"',, __ ,.
x._~ .... _ 
, -x. __ .. _ 
y -_ ....... 

J 

l .lI Iwftoh."" otr 
- Swot'" otr I ... ,urbo .... ""'. 
_ CIoM , ... h .... ACUUm oMlI ... 1wt In 

'h. ,ough ...... """"'" h .... When PI . f· 
f .. -... ""mj>S ... ull<l. "'" hllI"_ 
."""""" MIlly ._ ~ ... , .,....., 
Urlly _ .... 1>Kklng .... "'" os 
...ntlledoll -a-.,h.-....-

It. l e F 102 _ corr1n>I """ or . 
lCY 102 ...... --'rot ""~ ......... 'or ....."", 11 ... __ . ''''_h 
_ ' III tor ....... _iod 01 30 ........... .r, .. _ .... "'.off '" __ 01 1(2 • .". 
__ arty in t'" ....... , 01 , """". 
I,~", .. SltutICI 01 "" feF 102 ""'" 
lCY 102 .... , .. __ ating_ ...... 
,_PM800123B E 

5.' ....... 
- CoUlli' " IJO'III>fc ,urbo. 

F_ " ......... otcI.oi ....... . 
ptI<d$rI <11m. " <*'181,..,_ ... """ 
~ • . Sur '-_ PI ..... ' .. 
PloffI ... I, ....... do ...... nl •• """ 
por,r ..... , .. ,... .... _,rqu ......... 
r ......... " IJO'III>fc PI ......... 

_ OUVOir"_ ........... r .... 
_ 5 , on utiIiM pOUr ............. fl .. IN II 

...........'_ .... --"' ... C<>nI-

......... IN ....... lCY 102.. .. -""" 
' .. rbo ... ........ r ....... _rq ... • 
"*" /UIQ"" 30 """", ........ ... __ ~2 ""_do ........... . 
_ .. .-gl __ ,_, .. ,. ref 102 
.. lCY 102. _ , I. ~""" ...... do 
__ "'" 100 123 BF. 

" 



61 nstandhaltung 
' . 1 B. " I.b .... ln.lw. <:h .. 1 

Fig. 15 
D,.ba"lt ~ Kom", .. n sind mil Je 

10 om' TL 0 11 g"'iilll 0,_ fullung 
t.I.lbt In d .. PumPI und I ..... ch 
co. 5000 e""i_'und ... <><let I>ai 
unl .. b<oc:"-m Bel""'" liMith.u .on .... "'n. 

_ Pumpo ob""h.llen uO><! ... 1 A,ma"" ..... 
'."",uck lIulen. 

- Ve"""lu"""'~ubo 18 heroUUCJ,,"u · 
lien . • '" di" D,L>d:IOdor 13 hin' ... '* 
V.,.chI,,!\.scl1,._ """,ton. 

_ 8etriobominel I".ba,d.n Klrnm .. n 
mn InJ"klion .. priUI obsaugon. 

_ In b..,. ~am ....... n jo 10 em' n. 011 
mn InjekUQnupriI.1 o;nl" l,"" 
(lnjl'n"", .. pril .. PM 006 Z96 ·U) 

_ V .. ..,hlu3s<:lor.ut>e 16 .. ,Ode, ein · 
..,h,aubon. dotoo; 1st 'u beathl .... d~ 
d .. O·l\ing 3 , Ithllg In d .. Nut lIog' 
und <110 Dft>CkfO<le, I 3 in d ... 80hrung 
..... Vetsehloll.sch'atll>o .. n" "" w"d. 

" 

I L 011 un'''' 1. 8 .. , loI»ml,,0I . 

f;o. 'S 
2 O·~"", 
3 G·R"'II 
I K.,..n.g .. 
o _"'II''''cI ,,-

" 0·.'''11 
U -.~ .. """, 
,)Dno<>.l_ ,.0_ 
.. U-.. 'm ..... 

6 Maintenance 
6 . 1 Chonllinll tho oper.tinB I lIlnt 

fOg. 15 
Prior to 1n ~;.1 opetat,ng each 0,1 

<:N.mtHlr Is !ill"" -.tI ll 10 CC 01 TL 0 1 1 
oj! In 'ho JoetOf'/. Th .. o~ Jiliing 
_In. in lho pump d,,""11 ""'W'''II 
.O><! m,,., b , ct>onged all .. OI)P'O" 
1>000 cp",olmu """'0. .,... ",,"uoUI' if ~ 
i. "D1 Oper.''''' con';nu""dy. 

_ Stop pump Ind "..,t 10 a llllOspfIMic ", .. ,U, .. 
_ Un_ .... iodo;i"9 _ .... 16. ply oil..,· 

lion \0 ! fle com"""sinn ""in9 13 
t>trhi"" l ho loeI<Jng ""' ..... 

_ S"ck out 1)11 31 fton'l bOth chlm"", .. 
by maatlS 01. syring • • 

_ Fill 10 em' 1L 0 11 In'o boIh 011 
chomt>e<o. by ", .. no 01 • IT',nll. 
IS,,'ngo PM 006 2911 ·U). 

- Stt .... 1ft Iockinll SGI .... 19 ond '8k, 
""" 'h" ' ho O.,ing 3 i. c:or,,,,,lIy 0Nt· 
O<! in ,~. g'(I(W& ond ,~. c:ornp,ou;on 
",ring 13 .. c.nl ... e<t In 'hi 1>0,_ • 
of ' hftloddn9 ..,.._ . 

TL 011 0;1 .... 7. ope'&1ing meet",. 

"'-"" '"V_ .... ""'_ 21s..-_ 
.100,,_ 
,,~ . 

6 Entretien 
11. 1 C~I"II.m.n' d " 1I8n, mo'.." 

~Og. 15 
Lot <loux thlrnbr .. <It gfl;soag. 

""" """pH .. cI\acu". " 0 10 em' 
nOll qui ",stanl d .... I. pompe Ion 
de r ... f)6dilion .. (101"",,, 11," ,_. 
...... IU bOut <10 5000 heu, .. <It 
/""",Ionnom"''' "",. 00 In "". d. 
fonct;.,nn""' ... ' <!;S<XInlinu. 'OUt I _ 
"., 

- ... ,,11,,10 po"- .. It ,.."..11,,, 6 11 
1I<"'ion "'moo.pMtiquo. 
00.; .... 10 m <It fermlll"" 18. fol .. 
ollont,on lu ,_" ", P'"""on 13 .. 
I rGUVlAt oHo-...... Ia .no do I.Im.'" .... 

- "'spi ... r ~u,'. hOtS " ... " ..... c~,,",· 
br ... """" un. _n9u". 

_ Ino3,0<1";,,, <ltna th.quo "'""'1><. 10 
em' TL 011 ._ un .... nngu. 
IS"'ng,,, PM 006 296 -UI . 

_ R",,_ I, vi. <It '",mOl",," '8 on .,.; •• 
I .... , ~ oe qual, join' ,,,,,'q_ 3 ,011 
bi ... plod! d,noll gof\j' ell'...scn 
do p ..... ion I J bien '*",. d .... I, 
I>"'~. de I. viS. 

Huilt n 0 \ ' oe"'n 7. N,,;d" 
d" .. ploilolion. 

2 0 ri .. 
30·ri l'll ._-"" 11 ..... ", ... _ '"'" 

'O W;.:>; 
" G " "11 
"w~_ "COm .. _ ........ ,.eom.._ ....... 
, 5 "o<"t>; <lUI 

'IS,""'u"''' , ..... -
29S ...... ~ .... 
30 S __ lot '"' " .. _ .... -
,......., ""' .... 
J Jain! """, ... . .. , .... ""' .. 9A",,*u __ 

' 0 ....... 
, I .101 .. """'"' 12 G .. __ ... 

,3R_ .. ".._ 
,.~-- .. ,....
'5u. .... ""ot" H.....,. ,. v;. .. , .......... 
'110 ...... _M1o .. 
3O ~_ ...... r ... ' .. " ........ ...-.. 



1 .2 R .ln lu~nu 
Fog. 15 
801 I .. chl., V .. """mutt""U t.8. 

du"'" 8 ."leblm ittol "lec:I ... ocr.l og. 
kenn d .. ..... mpe in un.e"eg'om 
Z .. IIond g .... in~I_. Hond .. '" 
oic~ ie<loch um oth_KIsliC/l. M"",,,,, 
00., 110g' 01 ... ""',""'" Ve,ochmullung 
VOl. mu8 d ie ""mpo ""11"",,,men <Ie. 
mon"on worden. H,ee ... "",ho <Ie. 
8a1, ... I·S ..... ". h .... roge.cog"" ....... don . 

6.2. 1 RtlfJlgung In WIlf!I1e,)loIm lusJ&fId 

~ Pumpe ab"""',on un., oul A'moopl,,;· 
• end"","" lIu'en. 

1.2e' .. ninU 
Fog. 15 

When .he pump I. enlv . ,lghlly 
""""mi"",ed. ,. G by lub,icam <10"., . 
.., .. i. con be _ in fully 
.. -"bled ocno.Ii.;"".1I how.-. 
medi. ot lOW 101"bll,, \, h ..... '0 be 
.omovtOd. 01 if ,he pump I. heo"iy """. 
,..m,n.,ed. 1M P""'P muS! be temp' •• 
,ely d_lod. 8.'z~ Mrvice 
""gl_II"",,"'" be cellod In Ie. lh;' 
PU<J>CM. 

61. 1 CI<-anIng hllu#y l'->lOIe<l 
CQfIdJ'ion 

_ Pumpe .... dOl Anlog' <lomcnticr"". - S."!' pump ond .... n' '0 "fTIO$pI,.,jc 
_ VOIochluQoch"uben 18 h .... u .. cl""'. 1" ........ . 

ben. Be .. iebom,nel.bM_""" V ... • - Remo ... pump I.e,n pl~nl. 
ochiullsch," .. ben 18 wied.,. ~n",h'",· - U"",,_ plug "" ...... 18. SUck 011 tho 
...... ollond ",,_," 'he pi"" _. 18. 

_ Vo ..... kuu .... nochlu$ mit BliPldlI.nsch _ CioN IOfo·.acuum ""nnKtio" by 
.... ochlio@.en. meens of • blank lIanvo. 

_ Pu"'pe "''' R"nillungsmitt" full"". _ Fill pu"", wilh clunlng "9""'. 
_ AI. R";n~uno.mj"e! do"''''' nu' f"g.on _ Only F,ig"" 113 o. f ,_ TF .h.1I be 

1 1 3 od., f ...... TF ...... endoe! _d.n. use<! I<>< .... ning. 
_ Pu"' .... "" ... Ze" .I.n .... I......... - l.N-...ln, pump b<ioll~. 
_ Ro'''' .... n tt.tod 1m Hochvakuumon· _ Tum ' he 'otor Tn ,no hlgh·....","m 

"""ull d.ehon. """""",I",,.,.,. hondo 
_ P""'PII on" """' . R.inigunUlmittol - O, .. n the pump. l'" d...,ing log"" ou' 

ilber V"",. o. .. "",.nochlull,bIour.n'" "" th. lo •• ·.""""m ""nnoeli"". Po .. , 
""". R~nlgungsmitloi im K\og"II" ..... nlng og .... , .MId .... ," 'he J\lh9oi. 
h6u .. ;;!>or HV·S"",," auogie&on. De. cal oou,'ng out .n'cugh th' h~h. 
.Ich In d .... ~<len SC/lm,ormmol./iu· """"um ""', .... The deonirog oogont 
men .. mmalnd, Reiniijurog ..... '''fl i .em" mng in the tW<l ,,,, ,",,_in will 
..... rd. wi. dO. 8 .. "_,,,uol boIim bfI .... ked ott _ I, k"he oil wI>tn 
8ttn.bWllnetwocll$Ol. mh oine< Inlel<· CII&"9lng In , (Ill .,.,. . syring,. f o. lho· 
"OI'""'~ZO ot>g ... ug'. Boi ~",. .cugn deon,rog .gon • • hould be 
g'~ndliro .... R~nigung 00I1t. d .. A.· _'''<*1 ., , .... 1 ,n, .. ",,-. 
"igungo"'tl'" m'nd ..... n' d.,,,no, _ LHv<t tho pump I", . ppro.<. 30 min. g"""""'_ ........... COP'" '0 allow en .... ~, .. ion "I the 

_ Pu""" co. 30 ",in. offen 01_ I •• · ... sidu", 01 IhoclOining Ig""l ln Iho 
ten. damit d" R"nigu"ll.nu"ehiicl< pu"",. 
"itod. au. de< Pumpe votd.mpr.... _ Coenect pump '0 Ih. tooelOng pump 

_ Purn".. mi' b llndll"l"nschtem Hoch •• • will. hlgh."""""m lIo"lle b"nk fl l nged 
kuu-''''' .... on di. V .... pu""'. ond ........... 10 obo", 10 ' mb., 10 
.,..,...Hon." und bi. ceo 1!1' mDar ...... allOW fOf !~. whole " .. dun of the 
~u, .. en. d,"'" R.i"ig .. ngsm~t~riicl<· clN"lnG "IIen, ' o be pumped off. [)o 
.. ind. ooIlotindig abgo .. ug. _,den. ..." swi''''' "" lho 'Ufbc pumpl 
Tu","""umpe nlth' oinseho ~ .... 1 _ V ...... 'hel>l'mp and dioccnnect .he 

_ P"'''''. bel""""" und """ V<><pump' I>ackong pump. 
' ........ n. _ f ill nOli ima . hoo p"mp .. d""';bed 

_ ..... mp. wi. un,.,.. 6. I 00"",. 1"""". mIl In 8. 1 flu! e em' ""Iy. 
e em' Tl OIl 1~1j... . _ Pull "u' wick gum 31 . TI>o wick ""'" 

_ OOf:~"~h,ung 31 hoo.lu",,,,,,,,,. Oochl be ab~ .. I"'y I"" from Fngen. 
"",8 ooll"indlg 1, Ii """ F,'II8" Min. _In)eel obolll I em' of TL 011 with a 

_ Mltlnlol<1iOf1up<l"eCl. I em' nOll ..... lnge inlO the boll """"11 end ,be", 
in d .. K .. g~lIog.' und 00. 1 em'luf 1 em' on Iho wid<. 
den Ooch, """ .. en. _ Pu, wo<k g ...... ,n . nd <:10 .. pump .. 
O<>chtluhrung lin .... ' ." und Pump. d ..... ,bod u ...... 8.1. 
wM u"er8. 1 bHcn.ieben. schll_. _ SuboequIMiy the pump cen be pul 

_ AnschliOoBend ):aM diePu""" mi. lin· into oPOf",ion with h .. Il'g rwilCh.eci 
geoch.II ..... Hoi.ung In Bet,leb On. Becou .. 01 1M , .. id ..... of t he 
g.nomrnen ..... den. Beim .... ,.n h i · cl .... ing _nt. lhe pumping dow, 
ku, ..... rog ...... g ... g 1st d ie Pump"';.. .imo o"he fi rs, _uatlcn w,1I bo 
beefing. du,C/l R""igurogsmi"ehHle. ...,.... "mo '''''9''. 
lingo<. 

1.2 Nottoyel/<> 
Fog.I5 

DOni I. "" <l"u", ".,lIu,'O" 1tlI .... 
pOI .. empl' <10. prtclpHlllon, cfnulde. 
.. ".,""'" 11<'''' &It. ",,"orioo I8n. "to 
d""""'Oe. Mo,. "" "ogi' <Ie PI""ui .. 
dill,,;il ........ ' SC lub lOi cu cfyno 10<1. 
".,lIu,lon.11 1o .. , d_'" .... ' .. 'em ..... ' 
,. ".,mpe. Pou, .010. i' I,,,, o"od,= 
'u -""'" ap'M _to B." ..... 

62. , Neno'lar/e ..... ~0flI_ 

_ A"t,., I. pomp.o e'" 'eme"" ~ .. 
I><_,on ",mo.pe<IQuo. 

- SOftI, II """"'" do rlntllll.,ion • 
- Oolvi._ I,.. vis 18 <Ie I •• motu ... eS!>'l. 
~ rhuilo 01 ... i .... I .. vi. 18. 

- Fe""" 10 fOCCOId de vide primoi,. 
._ "'" 1><1<1. pl.,ne. 

~ Rempll, I. pompa <Ie fog"'" n"'oran •• 
- Com ..... og .... netloyon •. "·utl li_ que 

du F,.;gon I t3 ou d" F,'o" fF 
_ l·Y Iii .... un fl'I(Ime<'lL 
_ Fe". touonet ie "'",. en Ind. <>dui .. n, 

I. main doni 10 br>dd de vide ","UI" 
- Vid .. 10 pompe en fli •• nt <:0<1 .... 

I·agen' ne"ovon! p. ' I. ""de <Ie .. <Ie 
pri .... h . E_ rog.nt nettovant 
...... nt do ... I. 00'''''_ pe' .. briele d. 
v""" POu'~ Ev.o"" r"" .... """"",",,n' 
Qu' t·"""um"'e dQfll ln de.. , ...... 
wi .. "·hullo avec une _,nuuede 10 
m ..... lop>" ccmmo rhulle' rocco· 
01"" d·un chanoe cfhuil,. Polo, ""'0-
ye, Ie pompe' fond. ill.", ~«><*I .... 
... moI~' J n~~'" ragent nOl,o· 
I'l'" •• - 1.0,_ I. po"'!,' ou_'o "'<:Of, 30 
min. t<W. """. q .. e r .gen, "'"ovon' 
s·_porn. 

_ RKalfd .... pompo avtK: Ilfid. d. ""'. 
"""so.! f ....... po. une b ,i<Ie d·_ufO' 
,ion I une pompe 1><1 .... ,"'. '" 10 mettre 
..... s vide juoqu·& 10·' mbM ..... de 
I~' es.pi, .. r.g"", n""oy, n, 
... tont tI .. pas _",""or ,. ~rnpe 
lutbol 

- Romet'" 10 pomp •• 1·0" e1 oUb, ... 
cha< I. pompe p ,imoj,o. 

- Ind,<>dui," T~ 011 dan. I. ~ 
"" ....... 'ndiqu. en 6 . 1 rnals pas pi ... 
Q"" B em'. 

- ROI"", " oul<lo"-'" 31. L.o_e 
dei, 01", .. n. '''''''Ole , .. 'u d. Frlg"". 

~ Injecter .... . I em' Tl 011 ,_ une 
.. ~nQue dins Ie ""', .... t.;lIes _' anv. 
1 "",1 ... ,10_. 

- Rem"",, I. guid.·mkh, 01 1" ..... la 
pompe commo dk.i, on 6 1 

_ £n..,i,. ,o pompa peu' lire mi .. on 
aetVioo. Ie <IIoull_ ..,cl .... ch .. I.e 
'""'PO <Ie pompage du prom, .. evote 
cfe. .. ""tion _ . plu, lOng. ceu ... 
""" ' .. , .. de rag ... , """OVOn!. 

" 



6.'!'nIfe" de. A" ' nebo 
In d • • Twri>opw ...... 

, ." .... ,-- • ., 
>-< , ... _- • " , • _.,_ ... 
,., ,., 

~--,., , , 

6.l C""'~I"" ' ''_ drive l .. ,,,. 
'u,,"o pump 

........,.-, ...... ,------_ ....... _ .. 2 __ --_ ..... -.. _ ............ -
-- . _ .. _ ..... 

6 .3 V ... ,f 'c" 'on du ",o.ey, d. I. 
.......... . url>o. 

co 'OO llOQ ... 'H'I 

.. 'a0 1100 •• 01 

'OCI a " " " """ " 

e .... o 

" . , " "" ''''''' ... 3».1Cl " ... '""' ... ~1Cl " _ '""''''' 3:1015'0 ' .'7011 

6.3. I PnSIf~ dH ll/It>omoIon """" 
AIl/f~_1OIIiIt TCP 300aW 

Mit Mof. ""d P!-(i!o<I_ wild 
... , ........ Nougo." . Ho""""'" ",iI 
Kooo.'.n' ....... '0 ...... on S ... 1<0< G 
wild f .". ... " (+ Pol on G,. !IDIOt """ 
foIalld d'_. HI"ol)an"1IfIg _'" 
'og.. Ie m~ o....lIookop oc\e, O'OM""" 
i"rtlllmotU mH .. " . 

" 

6.3.1 ~ I,..t~ff><> mol", .... ito<Jt 
I'" _"",It: "'"'" TcP 300/3/0 

W"~ meatu,l"g.nd , .. tong ed.p_ 
tor ..... ...,81 .... _ OUW'> "
HI. ptObo wit~ C""""'" wltogo 
' 0 mA " plug G .Itd F. Tum ,110 """'" 
ml"""IIy. M9Iure HoIl __ H par 
log 16 by OK'IIoocopo or mcMng toil 
jMl",,,,,,nl 

6.3.1 VIrific,f,itMllu """ ... , ,1IfI>tJ .. n' 
com",_~ 

rO'300/31O 

Avec od..,..' .... mew •• " <Ie _ -
,r6Io .t u ...... .r.ij ........ t • • ,"" _""'". 
.... ,'-', .. 1M ..,.,.,.. <Ie HoII ... " lie .... 
G " f 0_ pol ... " .. <OlIO .. ", 4 0 mA 
TOUn'let Ie "" 01" ' .. ",o,n. 1.4_, .... 
!en ...... <Ie H.,I coni. log. 16' r.kle 
~·U" ~11osoope 0<1 k>"",men, <Ie 
1>00;.0. 
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1 .4lagorw ... "sel 8 .4 Roploc l"" .he burinlil' 1 .4 C",nlil.ln,nt <I. pe ll • • 
F;'. 18 bl. f ig, 38 F'IiI. 18 10 36 f ig. 18 111g. 3S 
0;' 8_ •• lb u"'Il ,,","~. The "tteri~t;on 01 beefing .opIeoo. r ... ~.111"." d-npO;On .... 

_ lot.on W""'_ .... lil. <I;.ricl".... mtnt it. guldol", ,"- oishl.,..tor- """ .. Ion,d. chl"'ll""'." do. Plt",rs 
Durchru~.ung. ,.,..,..,.. ..., ,mp<I,..""...,..,,, I ren>KI". 

- Fu. a.e Lagerwoc:h Ml ..... , un_ Spe - SQ«ioI '00111,. ' O(I"I,ed Ie, ,ept...,.- _ N'u1th_ pout ""0/1'" MltlOulmago 
",olWe,l(leug IU' Vcrlugung !Fig . 181. me"' 0' 1M _''''IllIFog . 181: opkIeIl"";' ' Ig 181 

_ 0.. Lag_ .. 1 10111. _ g_ul. - The bUti"'ll 'ep4_,"""uld be _ l. ~tnp~n' d .. poli ... d. deil 
tom ""roonot in g"gn., .... staub- "",.Ied 0'" by _loped _. in fI,e en".prl, QUO _ Ie "",lOnnot 
" ..... A .... ""'" du.chg.tuhrt wOfd." ,ul,abj •• <I" ,,'''' ,'''''''". IptdolomOftt I"' ..... d.nl <IN I"","", 

- Sol .... SerYi<:e-Sch"lu"'ll"" (W'''U'''ll - s.al~ ..... 'ce .:cu .... 1 ..... ln., ... """, 'p'p'op,*< ..... ,1 .. II ~''''''P'' "" 
von Pumpeo1, lage""""hMi e'c.) W ... • b ... lng reploc...-' ..... 0,1.'" olf<otod poul ........ . 
d .... tilt ""_e ~u""'" In fegetmMl. 10. "". C""'omorl ,n . "",ulery ' .. ms. - Bol .... oU •• , .. eli..." ... ~ cou'" 
yom r ulnul ongol>o1on. B;". __ - For .,...Ing OlIC"""!JO. ,,-..'" I,. sp'''' ~u. de 1",.",,, lon 1,"""'-'> """ 
Sie .lch dl ... be>Ogllch.n un_ V .. • P''''P~'' you. di_l. Inel"'" PQtTOIIItII. ch.ng...-' d .. ""Ii .. o. 00<:.1 
,retu"" .... cd .. foch' .. geMllochll".... Ing.n _ ... ry PO"" 1_ 7 "PO'" ~ In''''''.I1 ... ..... ufi.rs. Cons"I' ••• .,. 

- Eon ( . ... ",.iI".k. L wetc"" 'lie beOO· 1'"",). .ujet ...,. ......... "'onl$ O.n$ IIOU. di.· 
hg'en Totle .um Logo""""""", belnho' · _ To p f1Md •• """ ..... e.'''_.,..... ' Iljo U;ot OU !>ou. ',' .... . 'fl!. II ... , H,""" 'Uf Verlilgung """'Q"""'" of ,,,,, lndMduol compo. _ Pou. Ie .""",1"""""", <I .. ""Ii .... II 
loi_' E.oo''''''lol .... "'. ,n ,11& .utb<> pu...,., . . ...... " ..,.. in .. I ... un k~ oomp.o".n. ' ou'es I .. 

_ Zu. _eo O~. ~ .. E,n~'''I· ~Ig. 19 '0 35 ... Id.."icol ,e ,hole ,n p,kas de .oe/Wonge n_i ... f"";, 
.nordnung In "'" Tu<1>opumpe ,., d,. ''''' """ionll <I •• W'ng. F;IiI. 3e . ...,,_ 7 .p,..,.. "" ,..,hoog'"'. 
Posoli .... le<ung in den Abtolldu",en fila. _ 8_,n, ell ..... , on bolh sid ... pO ,h. _ Pou. _1< un. ""',lie .. " ..... or",,· 
19 bl. Fig 35 mil d .. Pooilionl .... "91" pump 's,h ... me. T"- iliuSUfllions .. ",bIot d.,. d~polltoon des diU"",· 
de.- Schnol'lO, chung fill 36. IcIon"ocn. "",'nly _ 'he drive old. 01 lite , ... pikoo da"s II 1>Dn"PI1"'bo. Ie 

_ Del l&\IetWlCh'" I .. "", booiOen SeI,O" ",,'"p. poSition"""""" don,l ... fig. 19 a 35 
clot Pumpe g"'ch. Abgobildfll .. ' 'um _ f ........ tome ' '''' _Ingo and wi<'..Q... ... icIon"Q"".u pooi""" .... """" oIu 
g.~'''' T";I nUt die An/".I>,""" dtf ciolngO<!. an oikhango "'auld .110 1>0 <I .... " ... '" coup, f'g . 36. 
!'umpa. colfl"" ou. occording ' 0 6 . 1. - l od\o"gornent d u pol' .... 1 Ie mtmo 

- G"'nd .... Uc:t> it, bel jQd"", Uog",. ,0.1 ... )'11 ch.nge,h. _ring_ "" bOth <I ... " ... . <::(\, .. "" .. """'fie. l o. flgu. 
_hsot ouch oIn 0,_"", " .ch 6 .1 ...... DI ,h. """'p . .os .. pr'->tonf '. P'u, """"on' _,._ 
du,cllllr/uh.8fO, - Th. tJea<lng, J/lCuld only ~ filled men. Ie c6te en! ... in"","", '"' I. 

_ LogO! imm .. "", beiden S .... n d.. ...,." both .,...ln9 plot ... 5\ ond 52. pompeo 
"""'PI .uo_lOIn. hove _ •• """"'" II onlv one "",.. - A chOoQu, ct ... "11 ....... , df, pel .... eI'",,-

_lag .. nUt <lann .uf,I",.", wonn b."d. ino;t pi ... ;. removod. ' he _,,,g In 1t ..... l<'Ulou .. par pdndpe un change-
lag ... oc.I>lIdf, 51 u nd H oI>genommen tilt ",II !nO"mOd cnd p 'O' " """ be """', d·hul ... oeIon 6 .1 
lind Wlrd nut oln lagorschild 01>11" damog ... by ."" fitting ot 'he _ Ing _ R_I_ '''''Iou.o le. pIli .... """ 
nommon. kiM dat leg .. 1m n""" 0"",,",'.. d"". eO, .. <l<ille pomp". 
mt)n"",,,, Log .. ..,.,11d du,ch d .. Auf· _ Ne """,lOt I. pol,,,, Que Ie,,"'''" .... 
uoth ... <i ... gogenube<!ltg_n l tg .. o Toolo l .... b .. tlng .. pl.., . .... n . Oou . plaq .... <io ... 11 ... 51 II 52 """, 
_idly' _oon. f ig IB ............ 5i ""e lOul. plaQu .... pal"" 

We.kuug.!(it log .... ""ho .. 1 
'os. Ie 
1 l"ll .. ",h .. her PM 003 74 2 
2 Z ...... '" Ab,,.,,,, "'" 
3 Zwi""~ ... ,,U(lt. PM013 242 

PM013232 4 Auhlenoom 
~ Sp ...... n"ellodouose( 

1 SchHi_ fij, 

G-'nderlng 

PM 003 143·U 

PM 003 170 · U 

~(. I lJf1e<ochIIde d""""" le<en 
f lg .19 _ 21 

_ S,edrYetblndung X8 .um TCP Uenn .... 
Sc:h •• uben 53 h""'nct".u",,". 
l.egencMd 5 1 und 52 . 1>LIoto .... 

6.4.2 Kuge/' _ _ S/>IiIu"'INlibe 

f 'g 22 
_ Log..- un<! Sl>fllnd\eob<t gome;n .. m 

Ibliah ... 

" 

1 moun"ng <nand"l fOf t>.ori"ll 
PM 003 74 2 

2 'WO·"""'" .... ""'''' ... 11h 
3 u an";"",, P''''' PM 013 24 2 
4 I'fllng mond,il PM 013 232 
5 key I<lf c:I"~ edIU",""'''' 

PM 003 743 ·U 
7 key I", the ring nVl PM 003 770 ·U 

~(. I __ I>I.PH 
f ig. 19 - 21 

_ Ol"",nnoct the plug eonn"",k><> XI '0 
,1>0 TCP. ~ eUllhelCtewJ 53.nd 
............ the 'nd P, .... 51 ..,d 5 2. 

~ ( 2 8e/I1>HtIng ."., 5Q/uh tfng 
~~ 
F'g.22 

_ 11...., .. 1>011 _ ltIg.nd sp .. sh ring 
log ...... 

.... ..,1_10 pa, .... oII ... dlns U. pll. 
q ... d. p.lI .. lid. P"'" tI'.andom· 
""'9. p •• I. mon'.g<> du "",I .. que lui 
fo., I...,.. 
Ou.lI. pour c h.ng.men. d. p.II • • 
Fig. 18 

1 M .... d. ln <10 """"III" 
pou' palle< PM 003 742 

.. £01<""''''' ' a dOll, 1>< •• _ 
3 Pike in' .. m(>d,."e PM 013 24 2 
4 B.ocne de ..... nlOg. PM 013 232 
5 C .. , pout adlust.g. 

<lu leu 
7 Cle' J>OU' blogUG 

IiIe'N 

PM 003 143 ·U 

PM 003 770 U 

~(. I CHoonI"Ie'P/oq"urlfl~ 

Fig . 19 _ 21 
_ sepa' ..... occord ~ 1""'* 1(8 .... 

I. TCP. 00<11' .... ... 53 II 1Ott1. 1 ... 
p,oq ..... "" pel"'o 51 III 52 

6, ( ." 0fin0nI .... ,. pol;" • IJIUO$ O! Ie 
dI$que f>U/'o'CriPfCUt 
Flg. n 

_ f"love •• n ... nlbl .. ,,1>111 ... bill ... 
O! Ie d'''lue puINiM,eu'. 
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6.4.3 FittM boNbeMing 
f ig. 23 

Wk: h, jg : 0.. Ku\Jf'Il ....... A muS .mpooU~l: no. baA _ling A 
Imme. "'" c.m !II'~I!e,"" AuI\etI. mu" . , ..... y. be fin"" with 'he _ o. 
durchm"_ X "" InrlOnringu ....... .ho ! .. ~, out .. d~ml!'" X 01 tI>o 
1'101 .... Fig. 23 , "igt ...... ROI", l inge' IMe, ling fx;"II 'hi ,01<>< I. illuttr.,· 
blul _rdon. "" by "" . ,row W'II' 231. 

DI. Kugtll_, B mUB Immo' m~ The bait ""'Ing 8 must " WI YI 
dom ~ Inn_n::h_, _ be 'i,,"" witn tho lid. of lho I .. ~ .. 
Aulktlrtnvu. wil PhtH "';g~ ,urn in ..... diom ..... o' Ih. "'" .. ri"ll ,acing 
ROO", ,,;nllObeuI _ . ,ho rot"'. " IIN'''''ed by on ' ''OW. 

Kugl''''ge. a bel m A"f..,u ... luf Do no. lilt tI>o boll bea ,i ng w l"m 
die We'le nlcn. vetk.o n" ",. """ piaU It On IJ>O I hl lt. 

_ Mi. AuI<"hdom (11 PM 003 7 42 """",. _ PuSll lhe _ring o<>' C ,he ohah <:III· 
1a<;I0' durch ,...,nll Sd11age ""'oichlig "' .... , using tI>o dfl"""11 m.oW,., III 
"'" die Wtll.lIclI rel>en. S~<I1<0"" I'M 003 742 by .Hgh1lV 1u>oc:king """ 
29 _ Au'MI .... lof dio Wllio ni<:fl, ,lie mlnd,ot. 
,..rb",,,,,. Mi, Autziel>dorn II) - Do "'" M 'he Iplaln ""g 29 wl\etl 
PM D13 232 Sptitudoe>t>e du'do "",'Ir>g ~ """ 'he shoh. 
_ •• SctIligo IU' d ... Auf ..... dOln _ ""on ,n. spl.on ring wi," .n. dl"llwi"ll 
~'Ig &of die Wello .<hOoboon. mond,1I 141 PM 013 232. <:a.""'''' on 

1M "".n by IIIlgn,,., lnOt"'nIJ "" .ho 
6.4,4 S<:~";"IJ"ns; .. ,,.,""_ mond,",. 

fig. 24.25 
De, Sdlwing,I"II is! bel i<dom 

log_echoel dun::h 01"", ..... on .u 
_' ..... E, tall, oioI1 mit tin .. obge· 
winkeKon Pin,"" • ....." .uo do, N'" 
_mono 

6.4.J Mor>'~ 
Ole Mgn'lI9" de, Pumpc e,!oIv' 

..m dttm A" ... uoc~ dOl ~, un<! 
Sclwv;"gri"llo "" umge'''''"en Sinn. lu, _, ... 0 __ 1 .~, Fig. 36 
d. ~ _ Pum"...,.il.;n mon' ie<· 
10m Zu. land. 

e., 00<:"'-und Olw",~ •• ' 
Fig . 26 - 35 

6 S, r VoncII/u&IcIl"",,,,. _.oubtrl 
Um die V ... odolutl.och,.ube niclot 

'U _jdlger\ is, tin Sc~,"ubend .... _ 
he< mil m6glldut br",,,, Klinge I • .. , . 
_ oden; lUI Fed .. 13 ..,., ..... 

" 

6,4.4 ~ til<> ontMlJrMior> r;"g 
f ig . 24. n 

WM ........ , .... boo,ingl .... 
chon!,lOd, .ho In" .... bnltlon ring . hou!cl 
be I"IIPlIIC8d by a ..... on<r. " can ". ... "., _ f,,,,.. ,hf, g",.,.,.. witn 
curved _<oro. 

6.4.5 iI...-rb/l' 
n,1 pump ..... mbly II <:Irriod out 

in In. __ ord .. ,lter ..... boonng. 
ond 1M •• 'N,Mlion ring hi .. be,. 
""lI"IIed. To mok. 11>10 <!Do'"', FIg. 3ft 
Hlu",o'"'n. poo~1Dn 01 tho 
• ssembled pump <ompen .... ". 

8 .5 W ick .nd 0 1. c h i ng. 
''11.26 - 35 

6.~. I fI.maw' .... d,.," pI<Jg 
A oc'OW<Iriver with I !)i . ... _ 

.. poosiblo .hOUld bo ....., to .....,.., 
d""'lI9in11 ,ho d"in 111"11 . .,. •• Ior 
spring 13. 

6.4.3 M<NrtK!o polier. boi""" 
Fill. 23 

Importon. : lo ""'ie<. bill .. A dQ;1 
' OUjc" '" ,"'" .......... c6t, du ~I 
gtlnd d_"e X dl II ~uo de ""'00, 
i,"'""""'''''' Ie '0'01. c;omme 10 
mon',. "'1\Ooch. lf1g. 231· 

Le pol;". bi" .. B doit ' oulouro 
flro mon.' c6t~ du piu. grond d io_ 
_," in.,","", dO ... r.eg ... d. pat, .. 
. _ ..... ,.,.. .... '010<. 

,.., po. col ......... poll .. it billM B 
en rind,O<Iu,,.nt IUf r_l. 

_ Polo .... to pol;"..-.c: ~ulion IU' 
r.,br •• raide d.l. bror:ho dI mOll
'age ll) PM 003 742 ... ifl_' 16ge . 
rem ... ! .. bror:t>e. N. PO' «I>neer 10 di.· 
qu. ""' ..... , .. '''"' 29 on rinlrodulUn! 
lu' r. rb ... Pou....-Io dl ... "" pulWri· ,,'ou,. r ..... do \0 brae .... de """'_ 
'og' (4) PM 013 232 'u. r""", ..... 
f""",., ~",..-.c: prkoution 
I. brt><:l1o. 

/U.4R~r""-,,,_o';"" 

''11. 24.25 
l·.., .... u "n,i.ibr .. 1Dn dOit it ... 

....... plac<l • thoq ... t""<>IIOm ... , dl 
pllle<.o.. .. OM 1 .... _1 dI .. ,ti· 
nu,. ......, """ pi_IIO """,W. 

6A.~ Man,_ 
Le montago de 10 porn"" .. toit on 

.. no in ...... opr" """'<>110 de. 
po,,"," et d .. ",_.,"nIM_Ion. 
Pou, ....,.. .rIO "";lIeu,. we d'om, 
.. mbio.lo fig. 3ft tnOfI". r.."pIKomon' _ """eo d . ,. _ 'e.""". 
<:<11100'0 I0Il1 mon'_ . 
ft . ~ ct. l ng.",.n . d. m'~h. It 

d 'h .. ile 

Fi9- 26 - 3~ 

6.5.1 ~w ... ~1.,m'JI"'" 
Pcu, "" PO' Irdom"'"lIOt 10 vis. 

utilioot uri 'ou .... vi •• bout lorg • • , .... 
"'en""" IU , •• ..", 13. 
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&~18~~~.b~ 
f ig. 28 

Poc:t"d",""fil~ '''ng 12 eu. dem 
l_ochlld <""' .... 0 .. .,.,,,,,,,,<>61 
wird m,' .;_ In~'''''i~pri'''' ~I.I, 
P.ft, NI. I'M 00II 298 ·U I .. " d 1m 0"; · 
"ad! der "'_ ""'lIoI,lIIenl o". dem 
l.0ge<ochlld rrbvUo"gt. 

6.5.3 Schouglo. a/Jj~ 
Fill. 29. 30 

Gewill<ierln\l 17 h ... " .. "","uben 
"net SCh .... g l •• 16 obneh,,-;.u! 
Oludrf«lor 13 achton Doct1t 10 IU' 
Scl" "'gla. 16 .I"'en. 

U ;4 Dtx!rI';n'_n 
Oochl 10....,... " " 'MetrbonnrOll 

oMs SchouS' .. a. he< In " ;1 Oochlbon
lUng . .... f ,g. 331olg~ OIn' _ 
Oochl _, d.,.."".,-, d.8 dla 
OocMluhl ung 12 mit d"", -'>11_"'" 
Sch ..... , .... n<! I>ilnd lll i .. IFig. 30 1. 

Oochl in d .. S""."II'''''''' ';"10· 
II"" un<! t>eI PI.,I obsclrnoOd"". [ In 1";1 
d ... S""'o"""" 55 ZlJm [",fideln 
blmbt on Oochl 10. 

Fig. 35'01\11 " .... rIG~lg lringollll· 
len Dod" . 

.". zt 

6.5.1 OIi"WinQ' ,,« lIIe _"'<1\1 ag/l<ll 
r ill. 28 

R...-lhIW,ckv"lde 12 lrom 
\I>rr end pilt .. ' ''''';1 f,,,,,, ,,'" P"l'mp .. 
d, ..... 011 flom ,''' ond poIota by mea .... 
of ...... ,"". 56. Code·no., 
PM 006 296 ·U louppl l«lelOllll with 
1M PUmpl 

&5.3 Rtmooe II>e $ivlrl g/a ... 
f ig. 29. 30 

Sor_ out Ih. 1;0lI nU' 1 7 .nd 
""""". 'ha ""hi II"" 16. Pory;OlI 
'U",,""" '0 Ih. CO"'JlI .... 1oo oprinll 
13. p"n ,ho wick 10 trom 'he "gh' 
gin. 16. 

6.5. 4 JlIrNcI!Jtg " .. wiele 
Th ..... d Ih. ,",ck 10 from 'ho ;,,"'" 

""'" 0' 'hulghl gl ... I",o Iha wicl:. 
bol, ,,,.no- in IIg. 33. Pull 'hI wick 
Ih"'"gh un'" ,''' wiet guld. 12 ~ 
f lu"" wllh ,ho ."""Id., DI ,he light 
III ... ,f ", 301. 

PI ... ,,,. wid< InlO l!>ag l_'n 
Ih' "ghl II'." ,rid cu, 011 tI 'ho poinl 
IMIaI.., by 'ho ... ow. A 1'1" of lho 
hose 5 5 ' ame,n. "" 'hawick 10 10< 
In ..... d,~g In. 

Flo;! . 35 ",,<>WIlha wlct.1n Ihe"", 

_, PO"""'''' 

• .".n 

6.5.2~ .. ,._ 
f ig. 28 

Sort;1 I. g~_"""'" 12 du lias· 
q"". On .'''' r h~rI. dono hi ~I..,,,,, (Ie.,.,. ..... r .. ". d"~'" Mri!\{jut' 
Injection. no. "" co_""" 
PP.4 00II 296 · U 11M""""" I. ~l. 

6.5.1 f_,._ 16 
Fig . 2 9. 30 

So"" II bl<iU" Iii .... 1 1 Iv.: II 
.. of .. ""lever I. h"blO1 , 6. I.i ... 11en· 
I"" au 'I$$OII ~. pr .... "" 13. SO<1I, 
I. mIIeh. 10 d" hublO1 16. 

6.5.4 fnfllor 10 """"'" 

I~lrodul .. II mlleha 10 e n PI""'" 
d" por~ 1",111 , .. " d" h..t>101 do ... I. 
PI'o;:.gapouI I. _e. COt!Wl"IflII 
mo<ur. hi fig. 33. Ti ..... ,. _ jus-
qu"I ""q", 10 g"I<I ... _. 12 """"Ii. 
qu •• u bo<~ du h"blot (fig. 301 

PI ..... hi """"'- dam hi """ no du 
~ubI01" eI)I>"..... r ... "lmll d. l. 
I,..... • . U ... """,odu ' ......... 55 ...... c. 
I. _ 10 POUl e~fil .. . 

Fig. 35 nocnt .. uno _0 CO"",,,_ no"'_' ploeM. 
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11.5.5 """,,_<1ft ~ 
f ig. 38 

0;" Mo<!'_ d .. Sohlug ..... 
.'!o~' im umg_rttn Sonn _" d .. 
DOIll(H1"go. ouf f_ 13 .m',n. BoIm "".iooMn des sa,."11 , .... IS mit dem 
o..wirK!erIn9 '7 iot d .. Sc:h.o"ll'" 
_ Ver.I,el>en ,0000uflillt .... G<rooin
dOrillg '7 ".ell bl""",ulIg """ 
Pumpe 1tk:~11 n"",.i_. Wild <lor 
GOW1ndorill\l bel"'''''''rt .. ""mpe '" 
fOSl tnUo"'ll"". ""nn or bot At""",· 
p/>6,onaru<:k n!<:ht moh' .bges<:!1,aubt --De.- Oacl1, .oil'. rn6g, ..... , .... En · 
\IObout _d .... aal!. IIio OodIn,ohn"'lI _1<1_ ..... "" un' ...... ,"'!Fill . • 51. 
BotrlobsM_ ".." 6. I ~ lnjelo.t_ 
oooit .... "l\illen. 

,_ ... .... '.~H 
200ft .... 
30·,..,. 
• Kup,"g" 
g IWIw; ... ... 

'" """', ,. """'d_ 
'~l><u<_ 
,,~ 

" Gcwooclr .... ,.v" .... · --._ n __ .. ...-....... 
2gS""" ......... . ,-.. _'" 13$do_ 

~""""~' 

" 

11.5.5 _~ fM "'f/hf 910 .. 
rill. 38 

The o5gM 11_ to • ....,.,Ikd in , ... 
' ... , .. Of<ltr ..... n compored 10 , ... 
d,.......,I1tv. co .. fOf oprIng 13. Tho 
I'll'" gino 16 ol'rOuld be hold 'ightly ,o • .oO:I~. '",n,"II_ ~ to being 
""'...., wi'h , ... ring ""' 11. T'III"'" 
... _ "ng 17 OI'IIMIy .It ..... .., .... · 
'Ion of ,ho pump, II Ill. , ,,_ ring 
I. tljjh'_ too mu<:ll ,1 "'nnot be 10<>
_ on¥ mQltt " ~lm",,~ p"1' 
• vro. 

_ " po .. i"", lh' .... c~ ....... ,d be Imod .. 
.uotr ......... , .... wick bO<1I poiolO _ ."" ... _,ice' direction 
IFig. 1~). 

- f ffi wIIh oil usWrv \lie '1'f'lI\Io. in .ceo,. 
donur.06. 1 

'"-..... .-• . II ~ :so 
20.., .. 
30"; ... ..... -
f .... M ........ ~ 

.0Wlck "w., . . .... 
Il Coo, ... , ...., """'" 
'8 S"M 0 .... 
II R;"g "'" 100.-... _ ,,----. ..... -,,~ ... , . 
U ["""",. ,,-
""" 

/S.!i.!lI.IIotr,_ du hublot 
Fig.3ti 

~ III(H1tago Ou .. "bIOI" 'oil "" 
_ In_ dU d6mOfr't(I., ',ir. 
. ".n'lon ,u _ 13. En fl ..... ! Ie 
" "bIO' 16 __ .. bog ... 1i111" 17, 
b .... """n'",,", Ie "~bIot on pIKe II 
Mt .. qu'i' ' ou,", .we .. ~ fao.oIre • 
Se" .. ronnau liItl' 17 _mon' 
"",to ,"""uOI"'" <lOr Ie pOrn~ 50 r.n_ 
"'"" .. ! ..,., ItOll, Ie pOrnpe ~.", 
IOU' _ode. II no pour phil tiro _rn 
.. II pompo .... """. IOU • .,... ...... 
.'moop/>OriQ'" 

L.. _ doll ~'.III(H1'" 01 poo
sible do ,.110 laeon que Ie __ 

""'" Ie mkhe _ In pot~ion "",,;
calO ""'" 10 _'I~. ,61. 

'n'roduira rhuilt ~ r."", d'" ... 
_1"11"" , ,njootr",,- com",. lrKIiquri 
oou.6.1. 

w.._.,. 'Ie. " - If ,--3 ....... ' ...... .............. ---"''',,-.2 ...... ·_ 
13_ ... p_ 
!1M ...... '1 __ 

I.V ..... '..,.. .... 
21-"",_ 
lI_eo .... 10,,*, ... ___ , 

~I ,.,.. ...... ". .. 52_ ........ .. 
Uv;. 
'" """. ,... 



7 Betriebsmittel 7 Operaling media 
0.. Sp..-iol·Scnmie"Mlo1 TL 011 

iot /ii, t..g" mil hoh., 0,0/1'.'>1 "" ... 
gel"",. In "nlm tu.i!ll;o~"" V.hum· 
Vorl.",." wird do. Schmlerm~.el 
en'gaSl uno' 11"'_""'. 

TM ,peel" Tl 011 lubrioon. h •• 
been _OIled I", hlgh.opeed 
beilinII'. Th llub ri<:oon' ;. u.g<ned .nd 
d,,'" 1>1' • speci.1 ",",uu m "_"""" . 

' e""II ·N"..,,,,,.n 
TL 01 \ 

0.251 
0.5 1 

" 

8 Zubehor 
..... ~>O. T1'U 3>0 

"-" 
s"' ........ "'. 
I)och,ri ...... '1'1< 
................ . 1'\} 
...... _ ........ TPH 

Ct!-I);cN .... ll'U 
..... _." •• _ 1f'IJ SUv'. __ 'f'IJ 

. .... 1i'0, T1'U 110 

~ .. ""'.""'"". 
5<0,_"" _ log""'''' 
",_.0<> lPIJ ....-,_'P!! 
C\J.~ .. ' I'U 
__ ft •• "", 'f'IJ _ .. _,"'11 

... , .... ,"M ~"hlelO 

""""'_ ...... , 
,~~ 

PM 00II 034 AT 
PM 006 on AT 
PM 006033 AT 

0,0'., cod_ 

flO! ! 
0.2 51 
0.51 

" 

8 Accessories 
fPH 3)0. TPU UO I I'H UO . ...... 330 

~.""'G ""' ... CI>""''' ...... ~."'. 
s.,." .. ~_. h •• "" .. 
SOOOn .. b ..... J.,." .., ..... _. 11'1< 

~ .. "_T.U .......... _ TI'U 
~ .. ""- 11'1< ....... g.", .. Tf'H c-_ ....... ,PU """'" '" _. 0.,_. lPU 

Wold ... ''"'" 'f'IJ 
8r;"'. -..0, TI'U 

"'" 01_ .... mJ .... ... ... T1'U 

...... "0. T1'U &,0 ,PH $10, 'I'U "0 

H .. ".-.. io<-I-o' ~''-II-

............... d ~.-..... ~ .. b' ... J ... ,", __ ,,,, 

Clo"""", •• togo'f'IJ ..,... • golf .. 'PI) 
CIooo-o<o1"11"""" roo< _ ... ", ....... 
~-'-- '''' 

J""', ... <o>"" .......... IPU 
W ....... _,f'U ..,...._ .. 1"'-' 

$.ool....-TPU J ........ IPI) 

CQaI .... - ....... £1_" ..... , • 
'01""" ......... ' 

~--, .. CoM,"""' ......... 
'ew 002 

, __ ,,:woo, 

7 Fluldes d'e)(plollallon 
I:h uile ,pOcioIe fl 0', est COft~UI 

pou, <1M pol ...... gr.nd.vit ..... 
L"nuil . ... ' dolgno!tt • • _""'" ~ r.id. 
.run P'l'odd~' .. d. *"'<i_I. 

Nu,""'o, d. co",mo ndo 

Hul" TL 0 " 
0. 251 
0.5 1 

" 

8 Accessolres 

"O~ 
220V_200~ 

DN '00'50 _( 
ON ,ao'SO·K 
• $0' .... '0 
ON lOOCI ~DSI.I 
ON '00(' 
O~ '00e. 

,,~ ~ 

U"~ _ ""OV 

ON ' W '5O·~ 
ON '>10'50 ~ 
,"5'<". 10'0 
ON '5Q CF 
ON ,we. 
ON 'OOt. 

"OV,"" . >IO'" 
no~, 5(1 _>10'" 
100~, 5Q 6OH.< 

PM OOG 034 AT 
PM 00II on AT 
PM 006033 AT 

"'OO3M' ·' ...... '022 _. 
I'M 44' 02 •• 
If2U,~ ·r 
1.,11 '29_f 
IP21l..,.· • 
I N S4.031.1 
ar OI' 3OI1 _R 
",,,,.OU' 

".. 003 '" 
, 

...... 'OU ·T ...... ",,8& ~ 
OP,'n03 · ' 
ap~>1'30·. 
ftPl ll_ , 
6N"'~033 T 
ft •• ,. JOII R 
6N."0'3·' 

"'<;00'3' 
.... COO'30 
... tOO Il2 

" __ I..o.gom~ ... '~' Co""""' ..... tor 
_ ... _ .... ' ....... 

~OO, ,~~ _'CW002 P" "'OIl , 
s.o-.._ ... , " J{r OI<r , j ... A"r ""'- A:Ji.· P.'I1300'" 
"""' ... ' .... 1ll(.SO C~ ... "" rn;l5Q s,..,_ ... , ... _ ........ ,roo 200V. 

' 1<350 5O·tOH. ....ZOO ,"" .. 
""' .. h' .... .. "..,..' .... ft._,,_ ...... , >OV, >IO~. ...ZOO, O, .. 

"OV·'20V. 
15<>.80H. ....;zo103' 

........... , ....... Com_ ......... , •• -_ ..... _, .. 
• ombo ... k 

,""_, "... OU '_ ..... TVf O" ~ ....... ...", ... r.;, 
TVOO" BV. DC PM lO' 0110 So_,,,., ....... 1_ .. " , ... """ "", v ......... _ .... r .. .. 

.BFO'o 1St OlD 00 .... _ ... ",,,, .. 11SF 0'0 , lOV. >10". .... 20, Oil 
nov. !.Q ·60H.< PM lo, Ol D 
100V, "" 15<>H. "",,0, 0'. 

,_.TTYOO, t>r; loop TTV 00, , ............ nvoo, PM lOO '10 
.... C-Sdo1 ...... ~~ • ........ 1'Vt: .. ,,,,,., N 2l'S"OJS 

" 
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• 

W .. ,endy, .... ..,.,..... 
O;.moter 011 .... shooll 
O~r.dera'~ 

011.8,95_1 

011. 6,88 _ 6.95 

011.6.8 -8.88 

Sp<",II<:t1 .. be 
S"Ia'~ d,,,,, 
011<1'" p ~""" .. , ... t 

',e," 
PM 0 I J 746 ·X 'r""" 

·ro~o·· 

PM 013 870 

""",,-," 
PMOI3818 -X"b lod<" 

"fIO,,-

·A 

" 
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SoI~ ... 5;0, o;nl Pump."" ~_. 
r~u, ode! Wl f1ung In un. ode' In 
elM unl . .... Vlrt.elungen einse.oden. 
mOchlen wi. 51. bltl .... di_ B .. ,jj1I· 
gung _u""uliil'.n und 01. "'" .'''9''" 
OIndlen PUmp<! btti,ull>\i_n. 

Should .,.,., find ~ _sa", 10 
,elurn I pump 10 ul O. ""_ DI ou' 
Igenl.for ,..,1" Of !Mlnll ... ",,", 
pl_ <:(Implalo Ihe <:(Inti""""", ctr· 
1Itica,. I nd endosa ~ wI'h 1h" pump. 

Bestiitigung I Certificate I Attestation 

Si yOu l nou, ... ..,.,... dl""".,,"n, 
OU • un. "" nOS ag_ une 1lO""'" 
pOUt "palaliar> au .""IIien. nou, 
IIOU, pnO<lI d. b~ -.!o~ .ompIi, 
r . "ej\alion cI ·deasoul .. de I. jolnd", I" I)Dmpe. 

Un_. e ... ,tlI/Auf".·N., / OUt 0_ N!'. , Nolt. N' "" common<lo/d"ord,. : __________________ _ 

O .. um / 0 ... / 0.,.: _______ _ 

Pumpon1vp , Pump ''fP'O / Mod~. de pOrn.,. :, ________________ _ 

Serien ·Nf. / 5.,1, 1 No. , N· de sOri. : 

O 0;" eben UO<lonnl. Pumpl lot I, .. 
'<O/Ilo. isc:hen und ,-.liolkll.en 
S'ollen . 

0 01. ob", g",onn,. Pu""," ;111 m ,1 
Iolgonden 10";"""", Sloft ... 
beh.It ... : 

O Wi, wiinsch ... eine Dekonl."I",,· 
l jon d •• Ptrmpo dutch ein do' G, 
"*'ieil.l ...... Unlomehmen und 
' ''''optl., ... die d";u.ch "'''' • . 
he"",," Kos ..... 

O The .be ..... mon'io_ pU,"" i. 
Itft oI10"C Ind fldioecll.., MIl'''" 
rials. 

O lhl._.·montl""",, pump II 
<:(Inlom;nlted w.tl> Ihe following 
lod c """ ' ''01$: 

O W. ' ""ui .. ,~ pump to be 
decot>lominoled by. ouilebfy 
quol,fied ulldO<lalUng.1Id Og.H 
10 "..,. the _ I ,.,. COl'. 

D<tlum ' 0 • •• , 0",.: ________ _ 

O "'""uno sub' " ne. to' IqU" au 
fMllGactive n· ... p<1iunte din , .. 
pompo montionn'" d ·""",, • . 

O L ... ...,.,., .... to.lqu ..... i .. o," 
oorrt 11"_'" dons" pOrn". 
mlnlionnee c i·"" .. uo: 

O Nous .".,hli,_ .. ", det;onl .... ,· 
nalion del. po""," pat .. n .... ,"'· 
p<i .. ~.Ii'" aI M:<:ej>tono lei 
ftoi. e llr!tems ~ teI'e ooW"'ion. 

z __ bitt, ........... / ...... .., .. , "' ,_, ,. " '" ..... , _ .... ___ ... .-""' .. _ .. 



~ , , , 
i 

PFEIFFER )=-- VACUUM 

' :> I!l £. ,j\'! 
Hmleller«llliJllng ... Sione lolU"noM' EU·Rldl1linien, 
• M .... 1 .. 8amz!fWG 
· (,.,.-,001""" V"'''Ioe'dlhd ~w~ 
·Hi_.,. ..... 'nm.'EWG 

lm". r ... tt . .l:l 
o.a5(;""",_ 

__ ...... ~.I ~ .. _ • ..rve-_ .... &oo..loo ..... ......-_ ......... , ... .,, __ .. '-__ .... k 
" .. 11< __ ... .... 010,1_ ... ... 80-..... , ..... OJ._-..rws.-.,.III-.Id!l 
w;, ......... lonI ......... do< (U.Aoc_ ..... ___ '"_ ...... """'1obO ~ _ .. £(l.N ....... _ .. _ I"l/ZII!WG. 
Doo_."", .. ",,-. __ ~ •• __ N ... _"'~""'_ouIpta/n 

., 

"""" 

<:> IDi:,. ,;;jj 
Oicl.,.~on du n n. trucllU, ~.rrIormiomenI IU' dirtcliYel CE I li.lnles: 
· , j-,,,," .. d1 ... CE I!I/'DVCEE 
· ,1ft,..;.. CE tWJ36(tEE cac ....... 10 c •• p .. ibi~" t loc_",",", 
• llifKlin CE 1lI2lICEE ell"'",.'" 10 b.lI . .... ... 
_ .... ~_ ...... I"I_ ........... , .. " .. ""' .. , ........... 1" ... ,.. ................. " ................... ...- ... _,""' ....... . 
, .. ... toO ""..- ..... "' __ .......,. _ .... "j ...... 60 ,. dot""",, CEIIImU( ""_, M 8 . 
~. ,om_ .. , .... _ .... __ .. . ...... a 1Il'l3IIC! ( """ .. , ... .. __ ... , ...... _ ..... ~ C( 1lmIC(( "..c,,,.,," 
.. ..... _ .... IO. I"t< __ .......... ·_ ..... _ ... .,..Ii< __ ..... W~,"' '''_,;. ... , .... · 
~H 
Dichll,u iolle del •• lInIn .... I; ...... rIolle 1000 .... ti dire"i .. UE: 
· Mocdloori WlI1ICU 
• c.m,.' ibi' iii , Inn_og"'ic. I!i335o'CEE 
· B . ... _ i ... nnl/CU 
$>_ .... 1,.....,.. ......... _'_01 ........ _ ......... _ ............................ 1_ .. __ 1_.':<0lIl0> 
, .. . I" ____ ..... __ ._U[-.-.;(£. ~.III 

_ .... I1,""' ....... ' ............. t.-: .... '*'\> ' ,l' , ~,<o.-JlIICE[ ... _U(_ ..... _~( _ ......... n_ .. _opk ............... ..wdiu .......... II_.Io ••• "ili< ....... .,.. ...... ,""" 

.., III 
Oe ~llf.~iOn d, 1 I.b.in." , I tlno, dillS $Ig,i'nt" Oifll'ti," d, I. UE: 
• "" qui .. ,; .. ftIm;toItE 
• c.m,."';II~" t IKI ...... """" ... ~C£ 
- Boio T_ JJrn/MCf 
...... ...-.do<lI'_ ........ _--. .... .., ..... NP . .................. , ..... ;ooo ................. " ... _ ....... "ic;o ... "' _ 
_ .-. ........ _ .... __ .......... ..-.. ,.,.,<00>< ... '" "", ... 0;" ' .... _ ......... 1I0i< ....... ~ ."lI( 
~"1. 
0. ............ " ,0( ...... '" ."",,,,,,,,,,,", , .. M ~ ...... ft'mMCE 010 .. ut -. ~ 1.Jo,._, ,. ,,, on,';"'ll'lli"'C[oIO .. UI! 
-.8 ... , .. _ 

los .""" ... "".<In, _ ."""""' .... . In .....-... , • ..-15<" . .,.... .. ",no", ."" ....... ...". ............ 
<' ltll 
V,!lc I. ,,"V ' 1" de ,"brlk . ... i. diI ,in va ••• v&llI".d. EU·. lt h!liJ .... : 
• .. chi .. riclltl ij. IIt/391JHG 
· oj_in .... ol ... _, ... ioc~ "'P"';.;'''~ ft"lJ6/IiW 
• ,i<"'Ii;' _ 1 .. _ ..... nm/n a 
1IioI_ .. -... .... ""horllio!or<lw_._io_ ......... _. i" ~ ,,_'N'_ ....... ~lwYo, ........ , 
_II. ...... II .... _ ................ "' _ ................. I ............ -.rl!i. --"'-ua 
~"""'-" .. , ... _""' .. fU«>:rri· ..., __ d''''.......-.. _HG .... (!G·ric ..... _'''-_1l'll'(Hi 110_ ................. '.""' .............. "' ..... _ ..... __ ....... ,,, ...................... ,,'" 
':' JD;< 
I'I'ockrcl MHIolaring i .... hold Iii 1019 .. 110 EU-tli.Hti .. r. 
• M.sIol_1!,M2J(WIl 
· E_~* ,,-otib,'n" MlI/EWG 
· u...,.INI; .. ~G 
H_ . o\IO:<f< ... .. .... ___ .. ""'".. ... 4li I ".""II .. _ .. .. ___ ... .......... _ ...... l .... ~ ..... _· 
_"I..., ___ f ......... ~ ...... n8, 

Vi .... -..-..-'_lU .... _ ... "_ ... _-'" __ .. WJIIio\wr; ..... IV ........... "".u.. 1l'7Io1Wll 
1Io . ... oolO .... __ ..... _ ........ ___ .. og .... _ ......... ,_ ... 



Till ... ' .. ' .... lerlc Ian .... Iif! loli II d. EG -<l1r.kliY: 
• Mo.ki.di,ektioIl!(.lW(EC 
· (J~....w. 101., .... l!,'JJlI[fC 
• Lippi .. i,. J!IZ!I(EC 
"1 __ ........... __ ~ ...... "' ... _ ..... , .. --. ... .,,_ ....... _' .... i_I&R ........ _ .... 
.... $ dol ....... ___ !I» ....... _vnt. _ , PI I. 
IIItIoktlfl.lO' __ IG·.· • .w. ... _ $ ........ , __ 'U, ... tI)· • ....,.-..._,w,·((c. 
O'""'"'eoo._ ..... _ ...... __ oc.aooo!b' __ fIor_K<O ... _ • ...,.. ... ..-

.!> If.] 

ValnoiSlaiaa wok."t .... ",a .. lln EU·di'lktiiri •• m .... iaoSII: · k_._ wm:>JrTl' 

· oiMo_IIO •• ni .... ioolollh)yo ftPDWTY 
· • injAoI"". JJiZ!I(TY -.... .... ....,, ____ ... "_·_~.-II ... II.-'_"'PoioIo<!y_ .. _ooIl>,o1ooon_ ...... 
ru· ... _~ • .-.... 
V. __ .. __ E ___ .. 1"'_0+1' .... , .. fi'l'!KTYjo(\p·pIootl , ...... _nn:M"lY~ _ ... __ .. , ' , ... _-,,_ .... ,.... ",_ ... _-
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