
BSPE98728-00-1093-3 

:><:Ja; ~~ Xfl2~,!!ji "lffl UftOJ'~ ~-. ~ 

:o<:J§t~ Al~°'l:o<:J l.t¼ t:IJ~ ~,! 

Studies on the design of biological culture 

laboratory of Changmok Marine Station and 

management of experimental culture ground of 

Changmok Bay 

1998. 7. 

-------~------





lil.. w ,iA]..5. "Al-..!r..t1 A 
L _'T' . ....l!.. ""- 0 I ,r L 

A·ll 

1998\'l 7~ 

71 i<;.--l A~ .ii:_7"1 :il l;l\- Ci,,. 
PO'-' u Q.IL -,Q 

----------------- ~ 





I ;:(ll ¾ 

Cl 
L!... 

~ o]-§--'.t ~ltB 3-~{i'd- 7]~~ o]%li}ol i.B 0J A~% 'i!-7-oJ] .'.,__:_~:i'+ ~;<}f"c o},;j_;,,] 

ti·2 5!,ltj-, -=i.c1LJ- --'f-i~ 4~-c ~1;:101 1:1}r:}.£ ~.1:]-Y}'t} 15B 0J~.Q..£Ai A\tl TJ,i<~ 

:i:] *·o}~ °'jcl 7};.:lY- -~A}c'-}~ ~o] Pl-:?:- 1lAJo]t:}. 

0 ]cj~ ~.;;--21 Al]l:ll~i ~~1-9} t:~HJg lil.!~!-"6}2 Ai17-1]~'tl ?JB 0J"]%:i!}~{ 7)'~-T 

1 



z 

rt J _j_ "~ 1-' lio L Ii --, ...L L O ¥ 0 '-- 0 h', '-,-,:· I '·' 0 R j 2 Ci ; ' 1·-1~ K>LY -,.-[.IT ()tY to-'?- l:Rc,::: t.'li'L ['' C>llc iY:ro L .'iJ.l.f"()- 2tzt:'c/. ~.f,_l.[•, ,-, O 

· u yy Jo R. '--- E! ;-r I 11-, ? -r l ---. w I '-' I o ' Ii ·o-E"OL~c2tc@ -221'l::'. t<-IY ~ [. ---=i:l'-' ~,; tic: y-u 1-,: o 

,'O ,, II a a I ,_Lo o o - "= ,, L ,_,_, -, I o,o - - I I , I ,_ -LJ.·11Y .J.0 ¥ cltn L l-Z1.-''-'--'-" (.J'.lll/' !¥{~.il -o·t-?(1'.'.,_1· (t'. Yt->'iL "ti""-·.:./.. 2-j;r nrv 

" i:,; lo 11, l" c'd" 
-3 lo [1 ~- -g- b· ::r [,'. !o k lb{.@ ri'. ~: fd§ tO{:t: --1, [2 l-·, ~ IY ~ lhq t,:, ~y)lo & ~} 

-"'- "";;" J:c 
""" ="l 

ln·oP:,[s lld'.s?-~{L [o[i:~: ;=Hi ~ht ~ti-:.:- t~lk [o~i:[Lti t, k: 

TI i-;, I" ---;;. L _ a ~;½~.,{y -r::-·l), [-o[:S:[lrR ~=i·n; -:c!:- ~[yf:;, -; 1-H~ [,;,~o~-

-"-" '--~I - =--o'" a.s,oP" -•I' I o ,-, ,,, 1-~, ,_o tJO- [o·.;: Ii-'?- C.UiY(l--' OottY'!Olf' Ot-YYQ·Y :ci:""L:"[-0 l'.,trl'. ·oy,!--(- UiZ 

tL<:" R:. . l 

lotz ~lti IL<>%~ lf, {,:i'z l«tldl1.'c~ AI 

<LL' 1~, "'-:2 --.l..l -a-:-->_J_' I y '7.Q •-.-,i.· ·1..1 "'- 0 I-,-;, l_J_ -1 1· r-c!-..,-, r.@ t<- ts,>-lY" i-'?-Eo o(n=- PO x \6. {Y[tY ,,..-~ .. Lu :t'. atlY O-!o!:6 kct=· ~ fc: ·L 

" ' ~1' "-, ~ I 2 I _L O 
'> ~ I -, I CI _L -ra -,' l;il- 11'. tr -l, is:> -/j o ,;, """. t~ Iv [?i" Ii [ . .o T r-Y Y , lo 

J --,- JJ, - '- "."'I. ,_ <:> .,-,. I" 2 I c'e ? I O II "'-' C1 L - , ., L .Ji.~~ 
1YYF£.·t2 -tu·n-t"L i-':? ·o E ~tY (Y Y iY[I-? Lb c!c,:1-~1 toe,.; o-"' 

~~ [§ -ld-'<! K l-o ti h ·c. 

1,,2 ,, o "" "o ~-,I ~ u 2h~ -,o ~ •= ,-~, .,,_o ~a ~11· I 
t<- r-Y tL'l!:" I-'!' LY tJc:;- [• y· ,'. i.<?- [l1 e1ct,r -!YttY Lh [->: H (Q Lu· 1:t: o. t[Y tl'l-.z 7 :( f_ -

ttd"v -niL -&rt -~-t?~ lr~ry 'b:~e, t-sfcdic X/?Y -)}JJ-

1,? -1 I 2 I O "C "· 0 "'-' •" - ~ ~ {· "' ( " ' tlLY R- I. ~t--Y ¥cii;:: l-?tY ll3.[LY o(IY 1ott-'?- t">f2·tfr ,rt-QLY gi,:-n 

11£ FY 1 L't- ti, G· t i - -- 0 2 2tY ~ C"i'";'ll 

llL R t-} lv (? [v folirt ~/?Y %-L ~o z. [k 'T 



~"El i>n°J~~~} ,q-=t]9-j 0,J-¥-(4-T ~¼ fh:.j ~ -?r~-l~~ ~T %)~ .!,=-a:>J 

~ T ~g /~oJacj 

s,_ 
u. 

- EE~ oj A]..>-J_g ~o}o~ -8-{r<j,4 ~H:l_-¥! '?=lT-~ 'i-%-2..£ 1!_A]~ 4- ~-2..9 

1+ 0 }71- ~:t} ?.1t 2};:-JJ 1h1, -~~l ~'i:l ~J.Jl *~ ~ 4-~J g ~~ lf..A~i 

'i.l A]~.£ il-%~ 4- ~¾ ¾2._£_ A}li-¥), 

3 



2. -, 

A]] l ,<.J- Ai-~ .................... .. 

<]] 'J ;:,:l- All ,=.' nJ l;l]- tl-1 
,, 0 -~~ 7': 0 8 

J}. 'lJJJI HJl;;j 

t:l ,A] t;-l 9'1 -'-, £. ..',11:J] ':,{;! 7] 71 "f, ~ P LC O ~ ~' 

7~. -i~;'.} A]~ o];:z:J- &j7}-1;!~} ................. . 

'8":;J-~,t]_ .......................................... . 

" d I. ~ ~ 't!--r-% ~1.l] t!- ic! 7} cJ -"-'-' 0 T 

" d ~. t) '5J A] Uj ~~ :1 l q- _,;._ -=-z. c, ,-
- " 0 ., u :J. ~ ---f ( ii'. ;'-l- ) o-j ~ {,"-'?l A-j 1.}¥ 

" 
-, 

,1 u •I. 7+ c,,_ n)- ~-~ Hil ;;j ~ t~ _;JJ.J :; A~ ~l " T ( -, L.. . 

4 

1 

5 

........................ () 

........................ 7 

..................................... 7 

7 

8 

... 14 

...... --·- ................. 30 

. ..... 'lO 

-- 31 

34 



AJo]r+. o]oJl ~-fy.9.J u}A1Tlf A}-'?:! !il._:rre.} ~- -4'- 9)-C u]-ct--c _.L'i-~} \=-!(,~•~'} J.J--::}!1] 

7J-_1-:~A]7} o}q.::il j']-2'oJ]C A]-_:,;9~ ~Q2}t:- 7B~ "6}o1]Ai 7B17-l-, _!,!_;joJ] ~~]-~ 7} 

iSJ-::i:1 oJ'--.c__ ;..1;i:~0Jc' M'-?.0 I, 

{1-oJl 3":.1l ~ 1~~ 0i:ilt:+. ~.9..~ ~'tr ~t'3 ft"~]½ EB7./!0}:il. q-0}7} ~ 0J-£.J 3,JLH 

J.J{}~~ ¾A]Of-7] -$itBAiY":' ~ "5B 0JA]t:ljof] ~~~ ~T AjAJo] ~.£.~ A]1JoJ] Q} 

•1Joro~.:...L>... 1994' t;'f...::,,-"51101:9=1.=i.A !99S)oJef~- ;,;Jp. 7l-0}"5"l\!l ,51101- AllS-..Q... r;U.>-~o r, 1- 1 ....l-, , , _ , n o , _ 1 ....1-, ,___ n 2 n '---'- r ,_. n o" c; cc cc n o -

-
~_,,_ 7'C__Q..A~Ol ~~7,l ,tJl_,J _,!,UFlJ Al-to:i_Q_ S-J,511,>.-l.!--. .!,!-0] >lcl o}.~~~lo] ¢:-<l..Q.. _g._71 
T.-, .J:i..2-, l. ,_ (J, {) '-, ,~ 1 ~TT•' , n 'IL... , ~- ~ f ,...:. O 1 '-- , .='. 2. ,, 

~!-t:t. 

5 



9 

·+.:1td-2[Yl\;; ·2ot~{2lli -:; l=l-lh [?.ft t-02-0·~ 

[r.'1-':'['21:C,g-.'?.;(L lo±- Ii-/::,~> [of,;,[Y fo[l-lf~-/i'Y bs-K--f, -:~{'.f ~{1-2·-0*[1~ ;.(o-§-W: 

1-1 H _L 6, [k L.' - ' [-'- '. ' - '--=-- p 1- • I -, c-7. Q Q '2 Q I - ct l I ,-,. L O .., --. o Y r2-, L-'i' t<- r l-o i.<J 0-0··0::dJ:1. ,-.::-rv['2 Y ·o{,.,-twu i~ {'.:::'. r·-' w- Y 0-[• a-tz l'"'-'i.e>-

·1:ip;-j.g[.2~ ~ [RR -~HY -io[>CHft ~+1· i1.H:i~ ~?in; -& ¼fg+ l.g 

.• -, 2n2 OQ.'-•[ "I" acn no~"= [ "> 20 "-" ['' , es· [In il;l: Lo- <:,W LY ·1;1 -o Y L i.9 u -e L2ti.,: {YttY (i, ~ H O l-S-1L' ·,:iittY 1--n =· =i r:i rf t•r t'" [-, -~ ttY 

•t,O k_'>.O _LL '_LL_LPC '02 hO •-o,• '-{ .,, •01• ,-, ncn 
.:: ttY LO O 3'" ~ ~~ ""t<:' a {O n'e! t,Q. (V l'--' I\Y a 1-~ i~ -ss_ [-V .@{(>iL --'-o·--c:,;- / ~ t:o -=, t5 [Y 

l[o I --~ ?L._LI 'l'-1 n -,[''""[ C<"V[[ -"'" n L-'n[l [ -, -,, O Or' 010 (/rva O tY {',' zf-2. 7 t<--1:-Yt-Y Y 1:'.?lY{O Fl n ijY :<t·1 t°O(, )'. OY*o-tz 

l=I = = --rr- H = " I•· t-RiR lb 2 Y. iY"' rY 



l 

li•ll'<llt IL,& i,c{L)cc i~ls -o'"°" ili J;,liL tH>' ,foli• =:-.at,,{n -':cld1¥!2 fd2{n 
•a. o G -.w ,rl , __ 

[Ofl:'.:'.LY -..-{[O '- Zrv 

-~,-lo l~@{i -&Hn ?t-{R, ~~ lfY~ {z{L--,':: i::rn; T'[o¾ ~ ry¾"lf to~[y l-o'fo E 

wi ~l~r~ 2-,5h.[L% 2k ;·~fy[Y lo-tz{Z % ~3TIHtl-oliRlil'.'. 'y~R,ivf, ·~or• 
~< _Q_~ '--{ ~>. ,,--'' '-' ~1'- -,~'~-'-~al o ~n v ~1 '~ ~~I'' L!..1!?--1.>-!j- tvgtci.:t•' -oro-cl,o L,1'."{Yt',' Oi-.--, L!..~iL EA-{-.: -t:i.t~ iO. t-'t'Ytl::o iot¥'l'" 

-{ -Wlt- ~{v[y (• foHA t-ot½-lz*a'Y ~3.f'f, (l:ofv:a lol-r:~ {2[1.-lo -0-t.i: w-20-Pi-& 

[2tk lo%¾ rt l:i::[L R.lz {Y* -ii-C:~t:i -§"[:i::[Lli~Fo fHi! foll~ :5:lto-6-r..:: t-owro 

·(9661 •::r-r:-ihfoli-'i'~-l}.)t::1[0[k~ =:;{g[~~ ~~ 

~i=oli!?-tb "1t-{ri t.:ifl {2.jn l!:o-t:"cf {§-tr~ (ii fa:fv-:~ t-olo[Y toLO FYtblv =:-t.<?- 2 

-a-~ f:-Ftlt -j_q.fo-b IT{.<2-lf[Y 'f-uO'to EO H.i%¾ l~~ lto-F:.::~ {l;-Y~i}.li!?fo Thbt,: 

~~~ ·Fdi'Y th .foUR {i-a'v ~3*~ ltcO [ulo =:~dto~Rg, ~*ln _le&-~~ •~la 

·titof.,dY =:n; E-l-8-b ¾~ta [~1=:-t~~-@: ~~[1fi'fi'y1T% ~H:ilki% 

%R"7 ~E t-o-adY -h~ kJ;i,.Olb E1~l:2-l:i::: [01\:foliA[~l-£ [Ki:1[b':[-L -r,_~ [g:a 

·-pn; rr·o [lg«~~.- i-~lY-t::-11 rt 11taL ~lL ~l6- ¾~-R- a¾ ~-R1i'didti t,sn 

% -B;-~ t1o-t~t½f ~~IP.?:- t--st~ -R>i1 -t,~1Y a,.~ ;;_y toUil-o 1:ot)'.:'. ttLlb- o~lv 

"W~2[0 ·1:ifo -V:[)'.:'.[-o~-[o lo~-~ ~ll iift>-6"~llL%% ¾?ltv ~~[A. ~!1-fv &-;:. 

to-~«Y -G,~ ~rr ¾{Z [-ofo -V:{.!?.-\t~R ~~lv -f}'.;fo[ATI% loYltLOl \k>{o~ to:1.J:z 

'="' W-1'>rr ~3,zl~ ::: lio{¥{v Fi-frli:f:-~ iHtt,,c~n,'= lo{,+. ta-½ li<~ 

I>' k• II< i., -1L 

Iii J.- -&-,I,- 1h ~ lv ·1 

-Ii! ~ ~£1~Y 



8 

0 '.l t·;, 71 II•-!·, lo j.; i~, 1', ·c if,, 

-,- I' , 
C.l Jl tY 1;\. ~~ 1!11 l-~ t:.. [111 ;,; ~y ·r /;', 1~ 

~'>!tr. ~I i,\.c.l- ~-'. 1~ ,fo l1n -;'} ~y ·r 19~ 1~ 

~l ['.,_ lfi ~z --~- f'i, L~- (:!;, i·; ·~ j;:h 7.= 

:'.:i: l';;'. lln F~ fo Hn ·?i-i?-1 I i1! ·1-~ 

h -f)· ii' -:; -b -::,'- !}l :5 

l!I~;- ($i-µ''i,:- i'-;,;: l:,1-0[¢ /:;.[,.,--k\u 2[~-=E--:!- lo{>.-,';'. B.i0n~/ ff~ l.;.,l-.:c\~ bt{: [6HL9 't-:,f1f f"i: 

f-ol:':i"\~~ loHLL 1,-,Q'R,(c,U-✓~ 2·Et foOOS ~-f:5[~lJ1 [Qf';,[YfoH11--\i;-[1 [lb~ll~ [loY~-~1'\: 

"i I:< ii' * -,L R, "' I;- . t, 

·+.J.(ld~[-c:Z ~letW fy\y tol~ltfl ~IY -W.H1I'¥ ~~10 ~ ~&~c&­

l!?-f§:Th- ; ~ W-f, %~ ~k -1¥1-6- ~["'2-t)- .Jx-Ry ~ f~?l h5ti--tz: -t·Ry ~~ 3:lttcf.i 'ttu[('1 

~t-? lr-f -:::l:f[i _;- -i2-lfii), l,r~{y{§f:Y.--~-tOll-1 'litdfr 

"~11"'1" l·'?- lY 3 tiY 2 tiY lo*-2. ~h'- '"?t"'t- b- -fOll~ 'H)j,~ 

•n c I i ...... ~ o a ·~ "' t.Q(Y 2[Y '7°E=-t:C·¥ LI*[>: 

{o /61~1• 

'ft [YRi{.<?-~K {;--~[L [Ir~ [o·ltdo [:o{.<?--[O{Z -grz:fy lo~{Y-i:::tO ~l:11~-[lv [o20 

rr "I -'-I '111·7 71'·""1· n200 -".0 o 1~-11· 1-~-LO =--, -i.O L'>:'. -Oa O rY O /_ w. -:-;- ti- l'>'"l'Y Y t.\1- LY'louR c:1 ll~' :c,.__:P:,(, '£. o y7f-~'liY" r-' tJ. r?-L 

'l-1i~ :[ol-ol:Sl~~ 

I ,, I , L h -, n -, n ~ ,, n •-1 I" 7 ,_ ~ -, fc 2 7 , o 2 I o -, a - I 2 
Oty '( t)'.'.i_o-l._,: -t;:q-,;. i.@i.-'?ll <'.>°tl-ilY Y r::ii!"r.-[~ i'?- o <FY-HS.-(¥ 0',"c [,:q-:::ti!? ~t;-Y 

¾~[Yt1P¾&Y ~s.<[b lk1 Y-'.Ji-~B.'. [il['1-G-& Ei:i.m [of,? -W-~* ---'.~lv[Y [o~[-h -iv 
0 1-1 S " 

7 -, = • I -, 1~ 2 
" '' ' ' ' ' O p " 7-1 · ' " H lio(L66l '-'- ' ' p ltY O L1il11'i~. =;-cc1-y Y (."J. 0 O~l·✓ tl!'.i.~-,'._,:[lY{Oll9. ·~ L i.<J·o- 1 H1.Y'-~-t0 



l :e I 

., a, 

~"' ,.., 
OI- a, .... 
Cl- a, 

,. 
"' "" 

_,, __ / 

a, 
s; 
Ill 

_DO 
~mo 

Q'j,2 
__ ______..J 

9 

,.., 
;,, Ill 
0 
,.- DI 

a, 

"' Cl-

,gggo 
~ ,. 

1888888888 
888888888 
~DDDDDDDD 

V 
a, "' " .. '" " DI " n 

LJ-1 
~f-= l!i = .. 



' 

O't,2 

I I ·= •• 
f-- n - -- ---- ,:01 

I ..,_ 
..,_ ' ' /' 

' ' 
' 

l 
('1 

'"' 
/' l J LJ - --L'L---- C\J 

Lli 

' j 
/' 

T 
C 

=< 
D 

M rs f" I> 
.,) f.- ~-<[A._ 

0000 
1 

/ 0UUw -
_l_ I 0 

/Vlj)l){'\/V"'lf) 

a; {~l( )( X }I )( y '\I }I J 

T 000088888 
" 

00000 O 

@88888888 D~~D ill•DDDDDDD 
CD[: J [ ] 

®DD 
··-------···· -···. 

r 
:;i 

1-------+-----_jl 
'7-- Ol ____j 

10 

--J,of--

,___ 9·i,-

rv7 
-- --- . 

T 
I{) 

"' 
J_ 

D 

I 

I 
"' 7 
' 



t~--=-----Q'j,2----------

11 





O'J,2 

i:" i:: -7 
• - -

' r 
"'\ "'\ 

. .. ----

' -----
r L/ ./ 

' r 

~ 
D 

I' f' - ~ 

V ~t~ nnnn 
If) / ' uuuu -..,-

lllVVVVllIV 

I V 
lA••A•.ll••J 

filfillll • l"II i lillllllllll.11 

, ., ---····· ~ --- <f-- fllAIXIYI 

Q ~ 
i l A Jl Jl Jl Jl Jl Jl Jl 

t DUDUDDDDL 
0 Q ~ i 
0 / 1 

1'->h 

I <f-- r r r1 l=I I 
I 

12 





- -
t ___ j ,------ ---- ------ 7 

I I 
I I 
I I 
I I 
I 
I I I 

I 

I I I 
I 

I <I> <I> 
I 

I I I 
I 

I 1, ----.. I 
I 
I 

I I 
I I 
I I I I 
I I I I 
I d> cl> I 
I I I I 
I 
I 

1, ----.. I I 
I 

I 
I t 

I 

I I I 
I 

I I I 
I 

I cb d, 
I 

I I I 
I 

I 1, ----.. I 
I 
I 

I I 
I I 
I 
I 

I 

t 
l I 

I 
I I '" 

I 

I 
d) <b: I 

I " 
I 

~ ----.. I 
I I 
I I 
I I 
I I 
I I 
I I L ______ ----------- ______ j 

t 
r---
I 

!~~-Or 
:i ctJ I ~ ol 
I 
L.--- ---------

t 
--, 

I 
I 

N I 
I 
I 
I 
I 

I 
--" 

rn 
13 

LH 
<I" 
•-I 
~ 

Ul ... 
<Ill DI 

l\' ,. 
<Ill .. 

ill 
;j6I] .. 

.,; 

<Ill ;JI 

r1 

UlO 
n--
c,J 



,-q%5:_A}~± 

t! ~ t!· i2-] ± 

FRP-'t! ~0.5f-
I/ 2[-

" <}Z'l 'J-'-L l -~ L.. 

1°J-~i,Ic11T~1?];~ 
, A/~. 1] 11,_!l_ SJ. P,J 

0~ Jq 11 -'tl ·:i_] H] 1~)-

I~ !.) 15-l .1.l .:CC!. 
-1 i." ,·r iC. o 

o i,}*T ?f.: 

:=!.6mx 4.6mx1mx4~ 

4m x 4m x2m x6~ 

8m x 8m x2m xl~ 

I¢ lrn x 0.7m x 547!1 

<l>2m x 0.7m x 8711 

1.9m x 0.Sm x 0.8m 

¢2m x 0.7m x 307B 

4mx6mx2mxlV~ 

4m x 9m 

6m x 7m 

rn.:-:lrn x L,1m 

" 
" 

i Ji:l ::.J._3L :;:., ::-il !- +.--JJ ¥--AJ •II 01 E •- , __ ' -- 1--J-- ""I I ,__ 

10m x 6m x 2m x 1¥1 !~-l-~~-~C"-1.2-l!-c.+c,l)-*A]1il]~!f"C 

cH<'§~.3.i~.S.T..?::(19.:-:lll:1}: 8mx8mx2.0m =- 128-¥-xl\'.1 - 128~ 

(!o-J-;'.-3.i:1 L_ 1-=.-:.~(29>fj): 4mx4mx'.(0m "" '.i2-~ x Gtt!.c. 19~-'2-



- -c:+~-~ ~-::ic1§:_.c;.:-s(20~): 4.6mx3.6mxl.Om=l6.5~x1il:!-66~ 

- FRP A} 4 'T" c:i.:. : l.9mx0.8mx0.7m .,. l.O~x 97B = 9-F 

FRP -'t-!~ 

- FRP ~ '{j 

-"r-~: 
,._ --z. • ,::..,__. 

4> 1.0x0.7m -=- 0.5~x547~ = 27.!.:.­

<1>2.0mx0.7m = 2.0~x 8711 = 161cc 

11-'11 ---- ---- --------------- ---- ----- -- --- ---4081" 

0 OlB)-A]S\. 
?: '---'- 0 

.-&~ -:Jl-"J : Beige 000 

al%"6:L ,__ Ol!c..c.. -"71- :¢.1-H a ;'s! T ~A'--- o ,_ --, __:,:__ 

$SL A-l ~J -a-J. .!r- ol-'= --0,
1 .71-

u a 2 a ::V.'- '-'-

15 



'' - <C 

"' -, 

:rr --= ,Jl A~ · .J-)...,-,-"'70• A) %.2!-B_ -Red 10:'i, ~ 9.]-¥--beige 000 

-

it ~: 11x6m 

-f A 
'-

-'21-

/I 

7,1] 

H 
~ 

-\l_ 

" T 

,<.l.:::J.. 5!.-=-'jC!'c..x 
2. '-. ' . .::..i.. '- - - I -' 

16 



-it 2=J:6mx7m 

- T 3':. il] ~--2- ~.C::1'_-c:jcuHE 

111~~°Ft~9-. 4l'T"1r ~ ~:ii} ~~3'.:. -tl_J:]~;<;]~ ZF?-~ -¥1:lllA}.Q}- ~£>~ '6}~ 

~_AJ1l-9. 

Sf")or ~c+. 

~'3f°"d-.':i::. ASTM C190 63 450 PSI 0 ],:,J-.Q.j A1]%. ~- ~]%.°. lj!--=§--o~ {1-=i:1-

T't:";z!Q7.J-:>;J: zty_'?:: 3:i", ,,,~% 0 P!}3:: -'jJ:] 

T'?-J7c!QAJ;;{]: A~f½~:.4-~, T3':.l:£, 
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cf) uj :ilf -jj sj 

o 9J ~l-l.}-8J-

~ 9l'-\-7]~: 0J~AJ- q-5;;.~ 2S..'"']ri~ ¥-%-~1et~ 20 n}o]3-~ o]O}-£ Y,~ 

~ 6-]¾-t!?~ ';1 ~~ A}~~ .?~~ ~tl]~ ol,r-t~ Jil-'t--~~ ~¥--~ A}-f;- £1 

9 >:;n] oB4=-o11 ~~ 1j-~"5}E..£ 15)14=-oJl Z:!1@ ,,,_,c '.il-C A)1~g~ 1.}%~\0:j A1] 

;,q. -§i} a:j O l= ~ tj-. 

o /}'i-J~·l °'lA ~~4-.7]( "r.!J100~71~/lhr x 271) 

--"j7Jld:<d 9J7]-?:-S.. -S'C - ?!O'C 

~ 71! ~ El fi.Okg/ m' 

~~ i:'~ 'o ~ l00kg/m 

-~ l:lJl•,} 0J- ~ ~ DEPTH FlLTTEH 

1~ SDF - 150 EE'.: %% z-1]% 

7.~ ?1 'o '1 J-~ -~ l00kg/crrf 01 ,,.J 

"'/j 2500 ¢, x 2700(T.ll.) 

%71 ,B ,I : !lODY SS 41 12mm tK 

HEAD SS--41 16mm tK 

STRAINER PL SS-41 16mm tK 

;vU\NHOLE SS-41 25mm tK 

~:U:S..Al 3.111 _1:;l_*E :,J]o]-"-dj!} ~111~r 1;}J lf110}"cl 0}"9-~.Q..s'c. L-j-7"-oj;;,;j 

uJ -i-~·2-4-2-, ~~i'-Al-%, 't'-'ilt!-7:11%. llJ1T%, Z:!%21 1..~_g.4- {c-~%2.. 
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7] 7] \'l :li. : M-301, 302 

5.. '"'~ ~ S.14 m'/min 

s:.1 ~ 4- 1TJO rpm 

·1-c. ~ :_iO HP 

~i -'t! 180\i x :::0 x 60H1/ 

,_ -, 
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5'. ');- 'i'-11 : 040 x 04OivLvl 

5S ½ rJ 1 m'/min 

-<I <l A 1750rpm '- T 

_O,..:_ ?-J 5 HP 0 ' 

c! ~ 380V X 30 X 6OHZ 

cj A l T 

- ':) Jl_ 'if 0J : 4,800 l /MIN(5_2m'/MIN) 

-~ ~:HS-060 E 

- ½ "I {j-AJ2.2kw(3u}"! I x 220/380V 

"I cil-"'. ½ >J 0J: 3,400mm/ A9 

;<,] i:J1.£¾~7] ~: 5.2m'/MIN 

•~ 'r 2cilllcil •~]"Ii 

o ~1U,} 8J-

- .o.r ~);}';-~7] 7} .!j!-~}o] ~ }! 

- -&.s:. J11 opq 7~ -¥-~ 01 -'fl :;1 
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tll- H-l 
(J t:I 

-2.- .5:. : 5t 

~171 Q ~ t:·l : 75,000 Kcal 

( l J :il] ·,1. : 37 .OK \.V 

I')\ z!.-C :iil Y~_: 3.75K \V ,-, " 
('.J) cJ ~ ~,..._ 2f 2.2Kw 

(4) ·'-1 :(j"-j --~ ,, -,17 I 20Kw 

(:=i) 1.l) _:,_ 2 :=iKw 0 0 

(fj) ol] LI I 0 

" f_i.8Kw 

22 
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(7) % 11 . 7:i.0K w 

A.Il.C. AT.S TYPE GENRA TOR SET 

60Hz ST AND IlY 75KW, PRIME G9KW 

fi~i::f. ;;~2.Je.J,<::_ ~~,q]if~ %-ff"°tl a:tGf t:}£!..'"-'111 ~cJ~ ~:j;l~ <=>}Al~ 

q1 Ai1i!"~ lSW 1 %..:?..£ uB A]:j-ccf 0.6~~ ~.'.\i:'~~ 'T ;?Jr} 

- ~TI"7] ,,fl,[ 121B 3.5~/hr 

of) 1..ll ~- 5d- 1 1 
0 0 O - -

::..1 1] : 8.0m'C.4I>J l 
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30 x 380V x60Ilz 

Compressor: 1.7Kw 

U ql ;:,J. ;,,) .32. 
u d " 

'it "I 4m x4m C 16m.(4.8S:ll 

~ Al AIR COOLED TYPEI .:g- t~ A~) 
0 -, 

~ ufl R -"i02 

~ ~, 4(J'C *"q ,,- -, 

3.. 11 1500x 750x 1100mm 

u: ·~ '1/l. t!Jl ;,,] -•-

cc, /I 1-I00x 350x 1300mm 

'--c_ a:,• 300kg/hl <I> !Smm/l ic-1 " !I_-

;,:-! . - 01 ,_ 380/7.Sl<w 

5) ~7]A]~ 

7}) ~ \frA}·6J-

/'-1..l 1.•.fr!.:lti-l--:L '-:'-! 7,-17)"-·ltJ) /)~c!:l.i')· t.llA• -?-,~~oJ) uJ.j_!_ 71)')~,,<..l.-t"~oJ) ~JCCli'il-~ r c_c_t_JII ,c ,_ ~ '-- O 11,~ II O 7< 7 ro '--'--'-
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~ ~-1~1 4-~l -'lP'd°1l1-l ~~-, ;;]7-Jl~7'1l i;!_;:;,J-9.~- 1-l;;J1;J_t1]7} ¥'17cl5:le-JoJ; 

"8"}r]t+ '-1* Toll.£ -<-l-~, 7)7;J]{2Hl, -f!}ift';;] 7~AJ, 1;l~T~~9J A}ft~]i'-°11 

.. ll~ 7,i A] AJ : ~AJ- 4~ 61' 480/220V 

%~-:VJ 4~ 480/220V 

~~-Y--J 4~ 480/220V.100V 

~%-t!-"J- 220V 

c}) ~%A)~ 

- :; 7]T7H~: ~'511 q]-'g-o!l 7J--q}- ~H;g 

t:-?• ~l-7H~: _,,_fll'?l~~_,,_ 7J-.Yl-, -~~t}£.Lil 01~-

- ,11 -ll" : NFB. ELB 

1-~ -§- : NFB, ELB, MGT S/VV 

7J ', : AUTO& MANUAL, REMOTE & LOCAi. COTROI. 

u}) llH'!-ilA ~ 

- eH "1 : CABLE 

1-:l o]-E.. 
·"--- '- 0 
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~l ;'<] :;-:l_ ¥- -~ ~ BRACKET 

- tiBZ]~ A}%A}7} 'f:!i:'.JCi"~lll ¢.J<l~l 11ff;{I 

>}) 7IE.} 

·'till] 2}78oJ]l-i ~.B..-"}% 1t.["AJJ,j ~7}-V-

Itj_'~1:J. 7]7]-%-, oJ~%S:'.J %OJ-AJ]6] '-]AE,:!J AJ.:..](-t!c.J<J)f-~ ~2._i,} 

.,') Acl """) ~ ·I ~ I oy-,_,-..!.. 

/\-c1 MC. 

t-}} 1,1 'ti 

11 1 : 4rn x Gm x 2rn 
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-1 
! 

~ "--,,-
' 

I FRP T± 
?. " 
3 " 

1 7}0J~ oj ~, 71 
5 oJT :;r~ "IT a-

6 A] _;:r_ '1~ U: 
·c.. 0 TJ-

7 ul] -'r2I1--1 Ti: u ---

8 tJ] ,,J-H 1;!1-A-l :,,] ! 
?_' ! 

9 FRP ~~L"?--

10 d 7 1 Q ~ t ~ 

11 -2_ T;~ c] % 

" 12 :<}91,;I e ;,c,:el Hj 

13 
14 

15 

16 

17 

18 

-=g 7] :.-<.. 01 l -r·· 1c1 7 

,"}f; ;';~ \-t 7} 

;. } .B- A]] __l::_ 7] 

t.-JJ%,l..-~--"J~J2 

~t~n] .:i'} :1~ 

~ ~ <'.cj_i!} ~ 

- - --

,t Zl 

(f> lmx0.7m 

rt>7mx0.7rn 

l.Umx0.8rnx0.8m 

l00m'/hr 

'.200m';11r 

lndmm 

5Hp 

601-Izstand 75kw 

15'?! -R 

80,000Kcal/hr 

o.] :i•+:in s1,:rr}o] :rr 

. - • 3.Jm /hr 
5.2m'/min 

1500x750xl250mm 

300kg/hr 

2.4-J"cl, 4.8Jid 

200~ 

100:" 

'i! 7t('II_) 

----

300,000 

'.i00,000 

400,000 

26,QS0,000 

U,19800 

2,400,000 

'2/105,000 

15,000.000 

44,000 

11,700,000 

7,000,00 

9,5000,000 

500,000 

2,000,000 

3,000,000 

41,128,000 

G0,000,000 

40,000,000 

~ '& --.-
------

54 
:m 
9 

" 
~ 

I 

2 

1 

I 

3 

I 

2 

2 
1 

1 
/1-/1-
77 

- ' "' p - ' 

16,200,000 

19,000,000 

,,,1;00,000 

:,i.900.mo 

/,43q,/j()() 

2,405,000 

1,810,000 

15,000,000 

M,000 

35,100,000 

7,000,000 

19,000,000 

1,000,000 

2,000,000 

3,000,000 

86,256,000 

li0,000,000 

40.000,1100 

---------- ---~------------c-------,----
______ :n0,7!'i4,fi00 i 
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·-- ---
, •& 

,_ 

'" 'i! 7} ·= o, "- T n 7 

1 Growth chamber 5 ,11 10,000,000 50,000,000 

" BOD incubator 1 <H 10,000,000 10,000,000 

3 Shaking incubator 1 cJI 5,000,000 0,000,000 

1 Autoclave sterilizer 1 <H 5,000,000 5,000,000 

0 Ullrasonic cleaner 1 cJI 5,000,000 5,000,000 

i G Dryheated sterilizer 1 <H 5,000,000 5,000,000 

7 Algae culture system I set 30,000,000 
• 

30,000,000 

8 Clean room 1 sel 5,000,000 5,000,000 

8 Clean bench 1 set 5,000,000 5,000,000 

10 Inverted microscope 1 set 15,000,000 15,000,000 

11 S tereomicroscope 2 set 10,000,000 20,000,000 

12 Compound microscope 2 set 10,000,000 20,000,000 

13 Micromanipulator 1 set 
' 

30,000,000 30,000,000 

14 co, incubator 1 set • 10,000,000 10,000,000 i 

15 Centrifugal evaporator I cJI 10,000,000 10,000,000 

16 Continuous centrifuge I cJI 15,000,000 15,000,000 

17 Freezer dryer I cJI 20,000,000 20,000,000 

18 Electronic balance I set 5,000,000 5,000,000 

19 High speed centrifuge 1 set 5,000,000 5,000,000 

20 Spectrophotometer I set ;=.i,000,000 5,000,000 

21 Cryopreservation set I set 10,000,000 10,000,000 

' 22 Deeµ freezer(-70'C 6 l,-,..J) I set Ei,000,000 15,000,000 

21 -'- Al ~ AJ 7] 1 ::;et 5,000,000 5,000,000 
' ''° ' 

24 7- a->-- Ail"' ,1 I set 20,000,000 20,000,000 orr, 

2S -1I l~ A}-~.g_ s:_~ ~ ( t.§% 7]) 5 set 20,000,000 100,000,000 

26 -~-~ ~ ';r~JO:j jl~ system 5 set 10.000,000 50,000,000 
I 

' 
011 1 

430,000,000 ! 
~-- -
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2) '.2-*} <Z~-1r. (1999~) 
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30, 35 "C I ~I rrj c' >] ~1 -!1- ';j ";· 7J 

olc .¥,AJ w _.__ "--- -

-~-7Jt:l'l.ff~] ,,,=e A~2j:ir)--A.'.f c:,:j.:..L. ,. l, L "'7 <l ,_ 0 l. I 
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. afLf lil '21! Ml 

f:'J ii! If/, J-f ii! If!, "15 & If/ [ff Jf '?f '(; 

'1!~ J-f f19/ J:/ QI 9/ 'fl Jf ! ! ! 
, ef l./- of l./- · 7 7 /4/ !:: 't!J Jf "gf llU cf 'i!J 

0/ lqf !1- El t -e flJ t/1 'i: 'cf of Cf. 

HANA-77 e'E!Ofi!f ,'-!A'E1J 

-S'i 7l!Al~~I T±\1~ ';;tol ?18-tfr:I 1:ltl 
<S- %7.Jom i£.~io{ ~~!::lj ~8"0!1 ~(Jj~t] 
~ Q@~ ~{l!£l"C i2Vt:12l ;q%;:ll/l 
h.. :i.l;t~r:f Al!.g A-lj!f1_ OI j:IIEilC c'. 1)1:;J.9'\~Q C,!llf..2SOI -v ;..c1c:i'-' o"'.,,, .=.i n--,-= ,-,_ .2. ~-,2i:, 
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±C~ ~~tJ-)!l 1~NH~Ct. 

MS-4501f~~2-l;,;I l:1P-l~xl 
• .i:. • !All~ ~A}np:1 J117-J7f 7tii"°25• fol3.'E 01~ 
• Cl! ~~i12J - ~.JI All}@ 600~ 01,g 
• 71-2£! Al1:!lj!:j8 filOI Of~C114 ~;:l=l]f Jf-5"5rq. 
• ~cm ~JJ!JIJf ;1~ A~t!~f £!El..£ 9./"~"e~OI 

:Stitcf. 
• 7ll2l 1:!l~O!i!t.:E~ f~t~ ~Oji 1f-Jl{lil~ ~ 

~09.Llt£! .a~ ~Ql~ Alz.l[}. • sp::1 ..::i, u ~- AlfAf~a,;: 71,c101 x1•2~ofcl 
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{!I i,s ~ 'Si Ofi!f ~ xi 
• Al~~~OI [jj~oj-§C{_ :.Bill T::!~21 5~ 10%) 
• Oj.il.t~ ~:1:Jf tJ3j ~R';;J.Cf, 
• -i1-Vf l}£!of2 A~Af Afj1f Aj~ol J~Ofcf_ ['r 
• ~oJ;g oJ.=_ ~*loll4 ~il7f Jra'Bt~ ¥7~~ ~ll- , I 

t~~f ~R'#Ol 7ll Al~~!),l ~*17f 7~tfcf. .,.. 
• ,/2.LjOf, O~t! sj"r5',0I '110!'-lc/ (100%Xll7JI 
• Ef ~~1011 tJIOfo~ Al~LJI ~ TfAltJl7~ ;q~Ofc[ . 
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~ HANDOK Machinery Industrial Co., Ltd. 

4:llll!::.: E~6l2l Q.et~~~ il~S J.1¥Jl3.~ ~ 
±'!1'~9.1 ~Olc:!* ~&~ti1E.1 ~~2.iC ~~ ~ 
~c!OII HI~ 'ii.:g:'i()j Q!851 ~.J!. ~;q.~~ 
£10! £i~!::. ~J\I itc:!i T '.il£~ ~~ JI 
e9.J .!i!.'1,lclOII t:11~ ifAl. ~T. t!21J~ SOl'ot0:1 
~~om, Jlill~OII ~£IC ~~ ~ Ill~~ ~QI 
~.2.§. ~±>-m2.ot J\~ ~~21011 1:11o11 T~OI . . 

~~ t!'.?Pll4- 3,000~6,000kcal/m2hr9.I 'PT~ 
B£i9.l EIEffi ~.ii!!PIC ~~2.~ ~Hf!-1'-~ 
filOI ~lilOl§ J~"TJf ~~ ~OIi ~~£JC 
B£-iel Ql8i5I ¥-4af01 it}~~~ ~ol ~ 
~~Lje}. 

<'!!XI~ -l!!""a<.1.1.:::::.~.21 111¼3 
tHfEi ~~'!l'~.21 c:!A~ ~~~ A!:::~~ 7~ 
g£ ~~ ~~XI ±0.4t!OIL.ll~ ~ All0l£l0l 
ii~~ ~ ~iJOII£ tl~I Ql~6h= 3:2:l~ 
~S.-1 Aj!::.:~'?,JL.lc} . .SS!!" ttl:!1~ ~ Z,, 7ll71 

IJ';'Jllsi¾ Lll~~I 5lls!OI "t"§!'i;f 'l! ~171 
P../SI 1/AI ;1,il71 !W 5'1'15',; sl'.1!1aLICI. 

~l!l!f A/Sc-;AJ;.,.;~ 
~ ~~J:11 ijg YoP:I~ ~Al A/S~Et JH 
~~ ~.:J.'l!' A/SOIi£ ilctlll iife AILKJII JI:;~ 
-=t ~ T '.il.5:.~ 5f01, O!W ~82.JO!I ,q.g.;q2.1 
~1~ t}£~ Of:?,:_@LjQ. 

<'!!~ A/5 Lil E-j'.j.3. 

• ¥ tr A/St1!E} 
• ~ '11 A/S/llE.I 
• ~ Z A/St!]Ef 

• l;;!Af';llts~ 

• Aioi!~ NS{i!E.} 

t ia-~~ A/St!]Ef 

• ~OH~ A/S~Ef 

¥tl~~AI AlBtT ciJEl-* 1158~,q 
TEL.: (051) 517-9896~8, 206-9645-7 
FAX: (051) 207-1494 



i go~ te;: fill iffi I 11 ffi ,c, m ;g tt-J ~ffl~ ~ i rii 11 
, "~~-.. , - .. . ~ 

L i,.c;Jl!.°. 'lJ!l9()L'vlP71711.2J ... 'ii, 
~~¾~ ,sllf. '!!iJ! 7j,TI'lJyq. 

2 ~~½O!] 111-'t-014- 1l'r! *:f117]7} ~JJfl 
7.i•l'1"1 !/-2,'/! -'1%/sf-<I :c ... 01 Ci¾ 
'1!<1~'-1'1-

SIMPLIFIED 904MP 
REMA RKABLES ~ · ~ · .il{mm):J200x600x800 

l. TIIIS IS A MACHINE TO EXTRACT AJ'ill PELLET. lENCTl-f. WIDTH, HEIGHT(mm):1zoox600xWJ 
! ·I:· li(mm)·l200x600x800 SIMPLIFIED FROM THE 901MP 

WHTCH ARE ABLE TO SMASH AND MIX ALL TOGETHER ":tlOj~ 3m/m !l1 4m/m£ 
2. fl"LL BE MORE CONVEN1ENT FOR USERS, IF COMBINED 

AUTO CVTIING MACHINE WITH A FROZEN FISH Ci tl-iJ-alJII 1-f*" 

{Hfq'11 ~'<Olef 21\!H:i f 
~:!717~ ~E3:) / 

. - .-- _L 

~Af: CHTm-~AI ~ 7 ~~~27r48\J.:!AI 
,58. CKT~<sAI ~7"- ~{122Jf3-6~AI 
TEL : (053) 255-4159, 256-9915 
FAX (053) 256-9915 (0~) 254-3453 

JU1~904MP 
JUMBO 9()JMP~• ft!ll Iii, 
·Hl!!UHil'i!lll 

~ ?,it 
L ;$:i,li/ii,,!cf,~1' JUMBO 90!MP<l't.<11', 

i! i;-itll~/1~-IJJ ~' pellet ffi~. 
2. 4'<!.:Slictl/iotllllffi.:ill;StJJ:!11, !%!¥1!l, 

If !icffi '11' l!'Jel,f!Jif11. 

~}~Al~~ : t:fitlifiiittrl$~:%(M'q::@:l HPJ~} 
Lll~~ ~lit"rn ~;~#irr.iHR'.'i::"§1 
it!!hl : ~~#~ 18~~ itfi:.~ 
iii:!,§ :0896-746-1121 



~~~ t!~. ~~ ~2-1 E~Jt~OI £0j ~:: Jlgj ----

gJ~ g c!~ ~~Jig: 
Aqua-Culture Consulting 

J. -V-~ ACCO/I °<l~:•;,r ?!11~ !!J!tftrf;:: t??!! 
cJ ~J Ei 0J ~ /.~ °;J ~ 100 % ,,_~ i} ~ ~ 9- '.V. ~ 1-(c:}. 

;?~Al .::l::211 ~ 696-6 /TEL.0661 )723-8856-7 

8 /TEL.0662)685- 7525 
Aqua-Culture Consulting 8 /TEL.0662)666-0833 
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.._ NON-CLOG TYPE HANDLING PUMP£! ~~i ~ 'i'-~£1 

l. ~i;;j;,;]. l'Ji¢. '=t';l, Y-91% o]%1oj '!j-t);Jl-} :U,7!A] ?£if Yr+. (~~~ol0 
'I ).j.-J .t:....£.. ~R;:,'..rJol o)c±.C -1~1,1 !='}-;-r ol±t-i, \,.-· (E-d:.~i-,'.)\~, .,_ ~1 -,,__ ""o-1"'1 o~,, ...,..._. ,ot1...,...,-, ,,.c ,c 

? -;i~o]~ ,llpl'Cl A~#, 4:-;,J: ohl.0_ oLg. ¢ ,;>),SL)•~ ..,,_._.,,._,,'1] F-01!-i... ,.C• cf'(S'i!i::'.,c., -- "f, 

l Q-01-,s', ;l~lc. A-1F.J1(e!:;.;:,);:: _;,l:;:r ;.:J!:_,'.)d:;:.;:,lt;,,l:;:;: ;l-)[lZ::d,.:,1;::;::~:;:;: 
<- ,ef.._. OiS '-C"I a---i- "Cl- l);j7t"1-i:,- I ,.,,a,~-::;-

,>..._c-i_--ftj/";E... ;,;_-c:--':~1.E:... ~1-t.:S F. R. Pt£ £:t::.~E.f 

..1. .9.. C: O_I A-! .R$Q t 
- 0...1.... =-= -ioi.:.. r 

~f,. ,;'-~. ~]tg. ajjo}. %:l.]t}~. 9"~. ~~- J3..~. f'g. 21t%ol 
3. 'i-<tJ%·.g.~ -e~c.]%•-~"':- ~ +A1-L 2'% ~g .. ~).f "11~- T~fC.f-

_iE 7j<_ -§ -'--'- ~ * 
SOLIDS HANDLING PUMPS 
NON-SEAL MAGNET PUMPS 
CHEMICAL PUMPS 

~;,- · ~1-:~ ~ ;-~ · it-= ~-~,;.f 24C -·, 
2;~:1032·:.!2~--sc ..;2~-1::,s .. 
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FRIOCELL "it!: / BOD UH 0J71 Incubators 

• MMM >t~•l~7\Sl Iii;/ ~- -
• Spiral lhermo airstream 

MMM 
Medcenter 
GmbH 

Chamber ~~£1 ;,f'i,j_~ ~71Jf ventilatorOII :!.ltrfo:I of~.£ L.Jl2i2.~ ir'i,!'!f]JI ~14P'i7-IL!- ~:zt!: ~Jl'f 
of~Cll>d ~£ L-f,t:!~£5:. Dl-i,. 

• Presize thenno process : 

Chamberi..11 ~£,:j:f ~.::::::~1-.2.f ~?:J!J". 'a£ *Al£ ~-t.1-~ ~t101 Jf'5'. 

• t.11Croprocessor control with Fuzzy-Logic : 

;>J~:i:la"2£. ~£, ~Ji-AIV, Ventilator Speed,~£ display, "3-ol ~~£10! 1,HH:! 9:tlOII cr.taf {/~Oj-i-!I 
Jj-'ii{ / '.!1-4 ~. 

• PT100 ~.£,ii.kl ~t.t. 
• Heatiic / cootinQ-!l ~!!- lioht emitting 5'8~ ~61'. 
• Chamber~ -2- £ ~ Ol El £1 ~ -i-!!' Ai~~. 
• RS232 interface Li~ ; 

~£ CilO!E.1-1- ~X!-/:J.al!1!1££ ~~ Jf-§-'!"j,oj interva1g 1~¥E.i 4Al:LJ 15~m::i:i Afir~OI .Z~it ? va 
l Proorams : 

- 4Jf::tl JI@- ~S:..:il!l. 

Program 1 : Continuous operation 

Program 2 : Temperature controlled-OFF 

Program 3 : Time controlled-ON 

Program 4: 2 Temperatures, cycle i!nJ-oll Al~i! T i!g._ 
- Service Program ::q ;>ft.] 0 A[~ 'El. 
- g.£, AI-U, ventIlatIon speed, 'I"~ AIVV~ ~ .2.e 2.~7f optIonaI ch1pcard~I E:.~::r~=-10, ~~4'~ .:j 

-? £1.Qllj, chipcard-9.j 2.e ~..;:,i!g ~Pill - ~~11 'r Vc:J-. 

• Brighi 32 digit LCD indicalor : 

E:.£:J.~ ~~. ,:.j~.g.£ I ~:i:11~5: (~T~ O!"Sfnp:1 ~.at-). ~xiAl:U, ~*'"i-£ (10% steps) %'9 disolay. 

• Safety : 

- 0IN12880, Part 10!! rt}~ Safety Class 3.1. 

- CE-conform, EN61010~I LQ-E- 7~ ~ Ell~£.. 
- c:!Af-?S:j ~~£ ~~~.I. ~-1!1-AI ~it. 
- 134a 'i!oH>.\-.g..2.]a CFC-free, 

• Construction : 

- Inner chamber: Soflformed stainless steel (No. 1.4301) 

- Two trays : Stainless steel 

- Door seal : Temoered silicon 

- L~.!jl,~~0I -eJ'1I .@-2.lxJ.il, Chamber i..11-¥2.i 2.A-J2.l..!j!~0I -§~)ii :i12.l£10i cleamngol %DI. 

• 71-2- lncubators(1NCUCELL)21- u~ At'b"££ *'l.!'l1zt§I- (Model 55,111,222,404 & 707) -'91!.g._ 

Themioventilation Microprocessor control Optional Ctiipcard -



FRIOCELL 

It 1> our 1rJd1mm w ~" 

innovaiiv<' -

M,\-1,Vl :,.kdc<:m.:f> 

.;ool.:U incub.iwrs 

C 
--·-·-···· -·- ---~---­

L: --·--···•··-··· ·-·­' --~---•-· -· . . . . 

+ TECHNICAL DATA 

Technical Data 8¥1 

Dimensions 
-§-',,' (Volumnl Lile rs 

Steam Chamber ~~ (Volume! Liters 

JI~ IWid!hl Inner/ Outer mm 

~ 01 lOeplhl lr'lner / Outer mm 

it• I (He1r;ihtl Inner / Outer mm 

Stamless Steel Trays 

t!~'r' (~~ .' 71~±.t'"l each 

t:! ~AfOI {!Z4 cm 

Door & Inner glass door9.I - eacn T 

Max. Power consumpt!Ofl w 
Main Electnc1ty (W/60 Hz) V 

~n:g.'i t 
g.'i ~'ii~ t 

3TC g £ £ ~ AIZ} m<0 

~gl22"CJOilAi ,•·c :C.i!"AIV m,n 
·-···· 

Heat Errnss1on at 3TC w 

•PH [Net / Gross) Kg 

-

55 111 

55 111 

89 163 
400 / 620 540 / 760 

390 I 640 390 I 640 

350 / 880 530 .1 ,c60 -----

4 I 2 7 / 2 

7 7 

I I 

900 991] 

230 230 

23 20 

29 29 

62 JO 

80 / 99 95 / 125 

1 

···--•---7 

j 
• 

222 404 101-j __ . 
222 404 707 

299 524 876 

540 / 760 540 / IC10 g,10 i 1410 

540 I 790 540 I 790 540 / 790 
• 

760 / 1300 1410 / 1910 ],!1Q / 1910 

10 / 2 19 I 2 19 / 2 

7 7 7 

I I 2 

990 1590 1690 

230 230 230 
······- ·-··-

0.0t - 99.9-C 

1:o.1·c Variation 

25 26 Z1 . 
29 29 29 

.. -·--
97 123 148 
-

125 / 162 175 / 223 i48 / 316 



. ',:-~ : __ . ; .: " i.;.i,,:-·,. --·---~ •• -:...-.:.':;,,~,-,;.,~;..L.~ ,f; 
. , . Incubators/Ovens 
{ ID"'"'-"--'"---~~---••••·- -•-•• .......... --

MMM 1:!£71 / UIIW71 ORDER INFORMATION -= = -------------------------=--
s 

'j'jcM_.,.tl OVEN. 250"'C 
ecOCELL SSA 
,ecOCELL I 11 A 
e.eoQEll 222.R 
ECOCELL 404A 
E,COCELL 707 

I 

I 
I 

PAICE(DM) 

1.972-12 
2.739.43 
4.507.111 
6.085.3.5 
8.395.46 

ITEMS 

For size 111 
For size 222 
VAT (Ecocell Extract10n 8-) 
For size 55 
For size 1 \ 1 
For size 222 

PRICE{DM) 

241.72 
429.G I 

493.56 
626.45 

! mos 
Iii•§ OVEN, 125t: 
lfl"coceLL , EXTRACTION ssR 4.669.88 Door Lock 

Accessories (Ecocell / Venticell / ll"ICucell) 

' 296.14 
II ecOCELL / EXTRACTION \ 1 iA 
ill-:C{)CEI.L / EXTRACTION 222A 

~- c:H•tl OVEN. 250t: 
VENTICELI. 55A 
VENTICELL 111 A 
VENTICELL 222A 

5.441.37 Week Prooram Timer 'Cn/Oill 
6,947.8 , 

2.189,40 
3.012.01 
4.986.27 

Protocol Pnmer 
PT100. Fie)(lble 
NiCrNI. Flexible 
Access Port 25 
Access Port 50 

378.~ 
I ,255.43 

423. 
423. 
203.75 
303.7 

VENTICELL 404R 6.5&l.86 Inert Gas Connection (Ecocell Extraction ~I I 458, 13 
VENTICELL 707 
.y;qtl-W-ff OVEN. 300"C cl$ OVEN. 200t: 
VENTICELL 55'300R 2.328.61 VACUCELL 22A I 6, m.40 
VENTICELL 11113:X)R 3.201. VACUCELL SSA I I2.120.0 

,~~VE~•~r~,c~E~l:L~Z22/c'c>JOc":~R--------1-~'~·'='~'·~'rV~A~C~U~C~E~ll~lll~,~--~-------''-=------'''~.J~~,,,,.8~ 

i 
VENT IC Ell 404l300A' 6.884. ~ a OVEN % Accessories Option 
VENTICELL 70713:X) 9.314.45 Aluminium Trav I 

' 

J:1-~Clafl-t! INCUBATOR. 70'C For size 22 ! 

INCUCELL SSA 2,062. For s,ze 55 ,1 

24.5.32 
290,59 
354.84 

; 
,. INCUCELL 111A 2.769.02 For size 111 I 
' INCUCEll 222R 4.496.::0 Nr-Cr Steel Trav 

INCUCELL 404-R 6.163 For size 22 
INCUCELL 707 8,466. For size 55 

;?J;llt:11-W-tl INCUBATOR, 70'C For size 111 
INCUCELL V SSA 2.518.44 Temp. M ri Inside Goods 
INCUCEll V 11 lA 3.303. Protocol Printer 
INCUCELL V 222A 5.049. Vacuum control CVC2 
INCUCELL V 404A 7.4'l2. Suction Valve 24V 
INCUCELL V 707 9.478. 
Xl-~Cl.ff-11 11-i!!Jil INCUBATOR, 70t: 
INCUCELL / LIGHT 55A 
INCUCELL / LIGHT 111 R 
INCUCEll / LIGHT 222R 
?:t~Ci-W-tl 'ilft'JII. INCUBATOR. 70'C 

3,606. 
4}83.78 
6.821.31 

INCUCELL V / LIGHT 55A 4,011.79 
INCUCELL V / LIGHT 111 A 5.239.38 
INCUCELL V / LIGHT 222A 7.327.53 
-!F->-J~:ill- '--11.!l!-© (ECOCEll. VENTICELL-8-) Option 
For size 55 493. 

J.1~ / BOO INCUBATOR, o-99.9'C 
FAIOCELL 55 
FRIOCELL l l 1 
FAlOCELL 222 
FRIOCELL 404 
FAIOCELL 707 
;:1:i~ / 800 INCUBATOR -8- Accessories 
-::! 'ti (Additi(")nal Ni-Cl Steel Tra") 
for size 55 
for size 111 

For size 111 563. 17 for size 222 
For size 222 956.76 tor size 404 
For size 404 1.474.37 for size '707 
For size 707 2.948.73 -II ¥§21 ..._-ii .ti 

296.43 
343., 

"'· 2.415.25 
1.448.57 
3.431.5 
1.212.01 

5,631.7 
6.631.46 
8.517.1 

11,700.34 
13,794.50 

Option 

97.45 
\40.48 
250. 
250.581 

t!'ll- (EcoceH Extraction~ ~.'21~ B 7I*-S-l 0Dtion !or size 55 544.19 
For size 55 78. for size 111 734.02 
For size 111 107.57 tor size 222 936.51 
For size 222 186.04 for size 404 1.10143 
For size 404 166.04 for size. 7(17 1.15~ 
For slZe 707 251.84 Security Device 715.04 
VAT (Ecocell Extraction§ :Jcl21f!- ~ 7lit-S-l OPIIOn Door lock I 296.1 
For size 55 261.9 Temo. Measurino lns1cle Goods I, 1.20227 
For size t 11 329.04 Duct-50 i 476.38 

~F~o~,1'~":'j222~===========+==~'J"~63~ 0D0oc=t-
0
t
0
oo~~-----------r'' -~.;664c','·'c;1' t For size 404 417. Protoco! Pnnter 1255.43 

For sl.Ze 707 535.33 Temo. I. windows 1.4J0.07 
' -t:J 'll- {Ecocell Extraction -S-l Option Pr~rammemorv MMM-Chipeard 1n.1B 

I 1n.1B Se11aI No. oriented MMM-Chi rd Plus -For size 55 



2202 - 2304 Glass Water Stills for single and double distillation 
i'.:':!"tT I'?'? ~1l::':S:"b'"-1, 1"-t/2"-t ~'I!' 

• 3 model:. (fully dutomauc) for s,c,gl~ d,st,!lat,o~. 
2,4and8hires/r, 
Z models (fully automa1,n lor aoubil' d1s1illaBon, 
2 and 4 litre~/ h 

• Distillate quality: complies with all 1nternat1onal ohdw•~­
copae1a requirements Conciu(lMIY apprci~. l 6 m;cr::,. 
5,ernens. 

• All parts naving contac: with wa:er are '1",ade of h19n oudl"y 
D SO Duran glass 

• The heating elemenu are qwdr'..L ,t,eot~d 

• Fully automatic function, sui:abi!' ior :o'1c,nuo~•s US!: 

• Cleaning and rinsing of thr Pvaocra1or o, au1oma1,: vva1ec 
change 

• Sterilisation of the condenser by J\l;dm. 

• low energy and water consumption by dirnlla11or oi tnc> 
heated cooling water 

• Automatic flow control. 

Technical Data 

Order No. Capacity Coolina water £.i~r,or U1r<1pnsions 

"" reqCiired mm ~pprcJx 
approx. I: h Wicltt\ D~pth H~rgh: 

2202 for single 2 30 5sn ,00 39/l 
distillation 

2.2.04 /or single ' 60 sso 200 3% 
drstillatmn 

2208 tor ~mgle ,, llO 6~0 3£5 )90 
distillatior, 

2JQ2 tor doubie ' ;o ,so 355 390 
distjllation 

2304 for double ' , ,." cso ;es <SO 
distillation 

11111 

• Electronic level control of th!' whole 01,1111,ng proce1, 

• Water stoppage ,r. the event of a powet !allure. 

• Water level control 1n the bo,ler a,JtOrn<'t1c<'llly c;w11chp, (;f· 

·,he power in case of water shortage 

• Convertible from raw ta;:i water ieed only 10 dual feed. 
she condenser 1:, fe<.l with rJw tap wate, and the bo,IPr w.•~ 
softened or desal1na1ed wate:. 

• :.pec1al device. splash water from the boili?r is fed back ;c 

:he boiler. 

• Electrical connection ior levE'i conl'ol sw1tcn no 2~08 
1aux,l1a')' equ,r:,rncntJ 10 switch off the power and wate'. !io.·. 
when the re:,ervuor 1s bll Any ::,lastic or Duran glas1 reser,o • 
ran be useC. 

• Visible distillation process due 10 ar, easi:y removable, 
unbre2k~b1e front screen which dol?s no• <:team up 

• Corrosion resistant metal ~asing. ;:..i1~1tcd off-wn,te 
(Rti.L 9002,• 3~~ wmP-rPr! (RAI. 30J5i 

• The units ,ir~ 1u1;ob•~ 'or bench ano v,?-1: rnnum1n9 

Accessories. 

• Dechlonte Filler (No.2904, ano 

Spare Filling (No.2905) 

• Phosphate cartridoe {No.2906) ano 

Spare FIJlin~ (No.2907) 

01~ Page-007 ~1. 
• Level Control Switch, Order NO2908 (not illustrated I 

with electncal conncetion lo swi!ch ofi oower ano 

water !low when the reservoir 1s tull. 

• Separate Water Suppr,', Order No-2902 (not illustrate~. 

10 feeo evaoorator with sottened or oesalinated waie: a.n:: 

c::.olrm; coi w1tr, ph::,sona1e-treate8 or iaD w.:iter 

Ei11c1ency of :ne ~t11i :~ rcdu;:;ec r:,y 3.oorox. 10----15°,~ 

Electrical vo:tage • We19h1•• Packing D3ta 
cc,nnectio" approx k') approx. 

,w ne~ gross rub m 

"6 :i0160Hz ,s a) 1~ G,2) 
230/ 1 or b) 30 

3,/ '>0160H: a) 24 o.1r, 
}3011ph bl 30 

'·' S0/60Ht " aJ 28 0,50 
23013or b) 70 

380/3ph,..0 

},2 50160 Hl " " D,20 
230/ \ pr. 

6,4 5-J/60Hz , ' 25 O,L'> 
230/3ph 

38013ph.-O 



7 

"VARIOKLAV" AUTOCLAVE (:;:J~il!271 38, 80, 142 Liter) 

Basic Unit : 
• ~;t-1*~~ ~Jil2} compact!! c\Xl-';'.1. 
• Automatic Program Control (EP iypel. 
• ci1~•~tiff-a~v.t tH!$e,1 'M-!!/~~ {!ltJ"2HJnP•t -&-~~El' 41-.g._ 
• :ff~ 2.'ill 'l' §~: T~(~~)~-ill- 'r.!M(flt~)tl 4Zt 38L, 80L & t42L. 

• Module concept.S:. "~4:i!OJ optional accessories-I- -'}7ft;f~.£JJ.j {..!-9-C>l-.:i:l x;~t;;7fl 71~ up-orade Jf'E" 
• .H:~:§l.gj Interlace.£ PCL-!- Printerotl ~~~OJ data ~2.l!:l. 

• A-j~O)-.:i:!. ~B~ -3.1"~ 
- VARIOKLAV21 ~~ §"~,e. ~~{j (TUV &~). 

- 67~2! LeverJf Si!'i!l ~2J'§"-§-~;tl(Central Locking System)~ ~!!"%0!1-E ~Cll ¾§ ~'r ~£~ 1,l;;>JI 
- Heatino~ Cooling ,qno1 .gl-of Ollt...·P'-1 .::i:!:;.7f ~.:::.09, Feed water .::i:2.'E;.Sc. aH-'f'- ~g.(0_5-1.SLl. 

• Warranty 
~~all:'.'::.~~ ~~§7!2f 8~HJ-5g:,;1otl CII!!- ~iPlll 51:::! 

- 'i/"'i!!i!-¥.g (Heating elements)Oll CII !!- ~S:71 ll- 3\:1. 

Order Information (ZJ' Type £.!ii- Automatic Program controller EP ~It.) 

,.,,. 
Pressure" 
Temperature 

Usable volume 

Total volume 

---··•·~.'.·,:-::,::r ,:i!;!"·•·300 E. ~--
(tiar) 3,5 

,,.; ;~?;~{•cf~ ~iJ;t'. ,·44 

lnl dimensions 0 • D (mm) 300 

Wxl-l•D 
Ext dimensions W x H • 0 (,:nm) 500 x 650 x 520 

Connection (kW) 2 

Voltage (V) 230 

Feed wa141r supply: (L) 3 

Faed wat41r cons um~: (L) ~ 0,5 

"Plflase inquire for higher pressure 

"' 75 

"' 
"'° 

600 X 750 X 620 ,, 
"' s 

" 

L,5 

---~~l&:rui~'- . 
13_5 

. l;~~~'f'.·_.._ 
500 

,,s 

"' ;o 

" 
240 X 230 X 530 

100 ·i·s5P h20 I 500 x 520 x 650 

' ; 
-~~~" I 230 

--~,;_.s_ I ~~-5 

"' 138 -. 

"' 
"' 

300 X 330 X 630 
500 X 520 X 1550 

' 2301380 

' s1 

2,5 i 
., ' , ··1 ·-·-•:· 138 

340 X 430 X 730 i 
500 ~ s2o x 650 I 

6 

i 

I 

2301380 

' , .. s 1,5 

·--•-,,, ________ _ 



Sterilizers 

Automated Program Control Unit, EP : ©OQ 
• Microprocessor7r 'ilil-? A[~.!j!,-EJ ~.ttnr:;q {!~il-i comrol. 

• t~@ :i!H:lf!.l £-§: parameters7r lll~ display~. 

• Overnloht program 11~ 7f~. 
• PrOQram 1 Destruction stenilsalion at 134'C for I0m1n. 

• Program 2 Uqukl ster1lisauon at 121 'C for 20m1n. 

• Program 3 Steam pot mode. 
• Recooling unit RLOI L..f Exhaust a1t filtration~ ';:I~ 15f~ Af% 7f3' 
• ProgramOI ~"5<S:1££ ~ft£!\:! ·sterile"OI Ji>-1£1::iJ. t!..~7f ·i-'a. 

-.: Thennolock EP-Z (EP Controner-9.l Option) 
2.,!- -§-.71.9.I qQ{l~£.7), 80-C Ol"!f.£ ~2Pf.71 ~~I~ ¾OI ~2.p::1 e.i-.s:.~15f~ ~;ti_ 

- 71 g Type~I Ail::" feed water-9.l relerence temperature7\- ?JAj ~. 

:t: LiQuid Temperature Sterilisation Time Trigger (EP-Z Therrnolock.21 Option) 

- ll o({J-9.l Qli/-8-'?.!IOIL.f '2.!Y~ !!H~'?.!I Ii 'I.Ii!"~ !Ill 
':f.~ ilfrAll_l,§ 1~8~£ -:.;1~-&'f.":c!.Xf 1J" Ill! Af%. 

- Temperature probe.2/- Pressure sealed duct ~ tr, 

Optional Accessories 

• Baskets & Insert Tray 

Count 

q~+ 

=",i""'i'i,a.,c,c,a,a,c .• ,.i-!.;-,,~3;·-i-x :i~o;t,~·~t~ X:330'-
.. ' :-,r.:.,,:~, - .. : .. !_.·~-.:;;r~r:c; 

2 ' 2 
10J9J,. •. ,;~;,, _10494...:.'.,. ,~ . .__1()595 

Price p,,r unit 

·r~E·-77.-;,c .. p . c,, , • • 
240 x soo )( oo-:--,.290?::560),;SQ. ~ i 350 x ·so.,;, 

' ' 2 
, n:l93 :. 13494 _ ,. 13595 

i 
:stairi_ltiu:st•-1 sl'lfft metal baskets, with turnable cove, 

YH '-(~L. 2~ __ x23,q·~,i'iJ~Ox.2e9:\;;'. '.1!i.:i:sofaj1?';~ 
2 2 2 

!fl!;'.: . - \0396··;::·,~~·10496-;=:-·7' ·;;-,10596~~'-·,: ·. ,, ;':!f..:t~ ,-,~ ~~~"!~~:..·-~l~-\i'; ::·,. 
c.c1"c"c'c"ctrayc:-c_ _____ __,, ______________ _c _ __"rnc3c'c'_ 10410 10510 

Insert Tray 
St.iinless Slcel 
Wire Basket 

Sramless Steer Sheet_ 
Metal 8asket 



Sterilizers 

• Air Jacket Recoolino Unit, RL 

- ~E.§-71 ~¥!!£! a:r stream-i" ol-§-ti- Ir2<H.2 !i:Jl.\-~~ :ecooling tg/'~ 1~01 'iJ.'2fil-C Coo1ing1. 

- Recooling AII}OI ~O,S:. 40° 1
0 Ol~ 8~~ 

- Cooling-j- ¥-1!.I- -"f-7f;,;~~ ~;<;l)f -\i!S!. i1~. 

• Maonetic Stirrers 

- CIIS~s.J ~.t11S- .§.:;:t.f~.2~ ~-ftOf_jl:q 11" [fl_ 

· ~20~--C @-':_I- ::ir.~-&-f.5:.S-.J-1 ~Z!"-<.i-2...1- 2~ 

Heating phase 20-35% ~ ~ 

CoolmO phase 15-30% S~. 

~~~~C 11a;:i::12-1 lj!g~~ overneat1ng0I 'ai.£~ 

~ti!!- moono !i:.il.1-. 

• Spent Steam Disposal 

1 
Magnetic Stirrers 

!1o; Type : 400 . '"" Bench- l>O<"'"l.,...._: •...-,,n,ipe,o,;,,,,,; 

,o, 10-130 10S30 
unit 

,~• '"'""II~ '"'"""'-""' 
staoding 1 
unit 

10426 10526 

'iii!..!\-~ ~OIi 'i.l'{!l~C Hot air, Condensate. Steam §--I- ~4_..,l,,.171 ~5cH il.R!!- ~:<I. 

(1) Joinl connection for outlets 

- Vacuum breaker!2f Check valve-I- ~ ~tr Fitting set£.A-l 

IDIIT-t':l-.2.£Ji!t-J i>11-'T"n '2;-ff--'f-E- ?:!-& i;y,.;1. 

- "ilU-71 Wl.c?- -!!-71 

- Bench too (T ~ ~l-& Order No. 13003 

Free-standino (4~ ~1% : Order No. 11003 

(2) Condensate Collectors 

- 41'itM -1-2.t::::.§.I col1ectorl=- 'iJU"7l0!lA1 >M{A'9-C steam-I: 

'iJztAI~ *· 
- Steam removal line.ill- lf!1mers1on tube ~ W. 
- Order No. 16228 

(3) Automated Spent Steam condenser 

- 'iEPIOll-"I 11H,t-zl~ condensate-I- 1.;iPf,1.I~ 1of~ J£Jl'T'-'2:! 

.2~ "'~-
- ~211~ 'c!IAII Y-::!1-!- 'b';"l-'f:il., -i!~-:il§ ;1-71.sE.Ji!E-1 !2.~. 

- Air cooled, Order No. 10005 

• Exhaust Air Filtration Unit, FA 

y~~ %§iOIL..f 11p:1~ 'isi2-~ llll. heanng phase ¥2.!- 'iti!-£J;q 

~g condensateLf ~~.tVf 5;:,1g.2.,;. 11H-i-zl~ -3;!-i- ~,.;l~fJI 

~t.i- 04i!.l-~*i. 

- Filt3r booyOil condensateJf ~of1t::q &'..5:~ 111~ 'f!.~71§. ~-i-~. 
- Condensate2.l- fi~er cartridge• ~~~.f OV'-1-'2!-;,;1£ Wnil 'ilU"~. 

- 7f'ii / ~~.ill-~O!IAi chamber ~£~V ofY2.f liij-@'%j'C' ~;;,1g£.Jf 

~~z1ot 11H~~c ~;;,1,f 1,n1@£011 .1';;1-"llHOf ';i;!!'Al?Jol "I~~ 

- Order No. I 0068 

• High-Purity Steam Generator 

•-ii 
' ' 

Ordcr No : 

Ordtr No.) 

- Heating iime-i- ':]-~Al:,'171 ~ijp-J ~~ sieam supply✓/ i!Rlt iDI 

- Sleam.9..~!¥1:a.i ~'&'-i--!- ~2.l~P\ ~"&II Cyclone separator-I- ,q . .g. 

-&-!-~ 2.~~2\ -2-"r!!" steam§ 12.!--§. 

- Fully automated control. 

.......,,fJKW~ Order No. 10055, 18KW~- Order No. 10054 - ~-·,> . ·'. 

. 
. ~.-=-

- Sterile steam heatino connection (Order No. 10020) Ii! SL. 



AIRONETM LF-640 Cyto-V2 Laminar F1cw Cab1ne1sc=- -'ii '!.,1,t;fL..f 21 4 ~,..f;;;f~0I h2.~.J11ng, ~7-ii .g~, 

~-?Of-C *~ S:;'c:1~{11£-cj-'.~121 :cc:½% ';!.;"l3f:::l, ~AIOil -!!tl'5' .'::!.-;:.~ 

AIRONE:M LF-640 Cab1ne121 Main Size '8' HEPA Filter~ ~'Sl aH~~I <S:i tl'~ vert1c3.1 ar.11nar ilow~ ~{g 

u!iTGll Size "A" HEPA FiltP.r7f 'iic-J Ci;,ss II MAC-type a1rilow -!!-B-§- .cS.{j 

• HEPA-Ftller 3ea 7li'!--fil~ 
i Optional UV-Lamp & lwo Carborn Filters (Fume, Gas, 'c!J..li!Jt:J-l*l ~lit 7Hs. 
* Room air cleaner .71 ";5" 

I l J y' 

l 

HEPA•FILTER I - ' . ·--···- ' ~ 
iOPTION:CAIUlON FILTER~ 

,,---
/ ·,...... I 

, 1 1 r r i 

iOPTION·CARSON FILT~R\ 

111111 
.Tl 
:V 
I ,, 

/t'~ ,I ,, 
_J 

Airflow Pattern 

W CLEAN AIR • CONTAl'vliNATEO AIR • ROOM AIR 

3 HEPA F1lt.,rs and 'Class II MSC-type' airflow-pattern em,ure 
that beth 'LA.F-rec1rculat~d' and e~hau,c;ted aw·s&reams 

arc fluwiny through two HEPA F'ilters! 

Al RONE™ LF-640 Cj1o--V? S;,/ety Carnm:t-§- close 'down' position {}Ell Gll A'J-'c:- ~!'is-Gll ~ 7K -"'-l aorte.J-££ 

571)\- ~Oj7f71 r~'.;'.-Oil ~~t]- "6" ✓ !21 ;.no-pf~£!!' 1.!m-• O,CIOIIA12f£ ~ 9- '.i,.!.:qti, 

0oen or 'up' position ~E.ij c-H ~l ~ clean rcom Gll Al £f Y0I -fil~ -a-p-11 iPIJf HEP.A -filtert- -I! €.I- €!-~ Oll A-j ~ 

• ~1B~!.1 ?12. ;>;il'42-0(0IIAi "-H~ -'i'Fl~~/¥.e:, 

• 5\-tP"f. Ail:?~. ul{!J~-~. ·~<'-I~~~. 6g .c:'..{~ ,;,i~~ 

• 'Jl-i-5A.t, ~{11~~~. ¥.-~S~ 
• ;:jAf~. 'c'.)-£1'lli!.1IDl;,;-i, S,'t'.§ ~~. ~1101~. ofol.co.~ts"~. :W~(~.::::::. 2llO]Xj) 

-



Centrifuges 

UC ~~= T~~ &:!~L:E2!7) 
4218 Bench top centrifuge 

self•balancing 

Professional performancr!S 
in great economy modeLs 

For their extreme opP.ra::ion simplicir;y ann , /If: 
sturdiness of their components, these models are 
particularly suitable for small-medium !abontorir.s 
with day-to-day routines. 

·-->- ,::-

1 T 1 ~11E.J~1 ~ 

1) 1.512-8511\11 ~~ 

-;JAil7?-"9 Mc:1n-1:ems~ ~' 

~~.E~-L 3/71 '-'-! Ro-;:or~~c'.:. 

~=*v co,i- x 0.2510.5~ 

30,i- :, 1.:i/2mi ~-~ 
24,a :< 1011511\2 ~ 

4,i- X 85fll2 ;:i.;tJ,; 

~ ! 4,80Grprr:, 2086 x J RC,: 

') e!"'"'=-"~71£1 com,)s'Cf 
(G-6000) 

Compaci, safe. w/1118 imercli.ingeui!/e 181 o{rorn1111; eq~,pm,:111 .,of/! 

swing·out undfi.ud ongle for rubes 
fr()m85 m/10 /J ml 
SWITCH. Main 1ummous b1po1ar sw11cn connec1m,; me :entntuge ,o 
memams. 
SPEED • Serung and conrinuous soeea regu1a11ons .JO ·c mex,mum 

RPM. Analog/ca/ revolucion COi.in/er O ~ 6000 APM: cons1amiy snows 
me actual speed ol the cenrrituge. 

Sil1ALL ECONOMIC 

PROFESSIONAL 

CENTRIFUGE 

1.) Timer : 0-3oe ... oo 

i) WxHxD: 32x26.5x38.5c:i; 

Werrj,r:. : ,2.3kg 

TIMER. Mechanic{i/ timer O..,. 30 mm _,_ = •or the pre·<1erer'711na/lOn ol 
rhe centnfugarion lime and 1ne ac/uarion of me s;arr. 

* ~"21 ~) :!::IC~21 ::}71,j 

1) Lab~ f!t/71.9.! ~£~~ 87~ 21 Rotor ( Swrng & Fixed ar1g1e) 

i) t:.l~~.71, Wide-renQe ;.,! -g-~~I 'i,'~ Acaornr _jjJ:'JI~ 

1.5~85m2 tubes ~$ ~ 'CH~ -§J~.7]§. .5Ef.2f Of~E.f-~ 

1) ;:q-¥~~ 'ii \:!t:!~ifA! iil.~i1Ef8 1.5~85mi' tube Afa".7fE~ 
0•3/1 nl"S&l2-o.,:?1!9 0-3/3 n,I o<llli-n,l.~•16 -=--cc.c_c.cc==-=-----~ + .. ., IJ P119 

a.s .,, .. 2 "" 

'
"" ,s "'' · 1 "" 

220V /60Hz 

,,2 
1) ~~~.'::;...Z.i,Pl2f :-pm:>f.g.Ei(0-6000J ·-

£ •;;,p;il .9.! speed "fi-AI 
1) Med1anica/T1r.-1er 0-30-:;!-+oo 

8. Rotors>.f Aciiorer~ OPTION<;?d 



\Tl~JIW·-·17 ..... ~ .. ' --·· - ' 

1 
jf.£C 4218 Bench top centrifuge 

• Equipment table 

WC':.·.~:.;;·,•,;•, 

Operating characteristics 
T--·~· i ., ... , .,.. I vw I,-<~",'"'"' '-"''"' I ¾ 

~v-t ' I .,, ~.,, •,~ :al ,\C I -:ac3:,e, 

- ' fo--3,11 0 ~ 90° J, es ,":'H C>B82 -
fo-,,, ' 0 + 90° ' 16' ' - ml I "" 

,, 

' ~ ~'..'' ' ' 0 -- 90° ' I 
' 5. ,s ml 

' 
5835 

' 

' "' 
F-3 •S' 

F-4 45° 

r,:10 -·~•'i.;,, - ,s• 
•• 1' ,~t.11·•-: '5' -

Tub.,.adapter table 

Ji, 10 

"' "' 
" 

ruses 

aJa • ,05 

.,:J/ I• 95 

•JI,/• 95 
•11.1, ii5 

jlO 06 "'1•.3••00 
r :lll ,.,.._,. ,oo 
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I l:iili~v;:rap~~iI;~TED 
.' CENTRIFUGE 
'- Nell' high speed bench-top r·(:fr1,;erc,t,:fl, ,·r1t: 1:··21,· 

• with integrated temper,w.Hr: r.:onirol 
t Maxim urn dynamic reiiab1i1:y ar.d i!..incuo11c:I Sa!P'.\ 

IHigh (;rgonomeuy d1g1rn! se[tings and co~trols ,)I 
(speed, acceleration (9 curves) and braking 
,_. (3 curves) profiles, centrifugation ~ime 
~(!-99 min+ oo with advanced control and rese•.ung 
1~runctions) and working temperature. 

Electronic se!f-d1agnos1s of functions and circuits. 
e,:clusive e!ectronic-accelerometrical sensor for io.:d 
imbalance . 

. •SPEED 
J set SPEED• Digital speed $et: rile desired;~,; se/eced by tummg :hf tnoo, 

Centrifuges 

20000 rpm - 42029 xg 

~ riAAJ/ising /he vi!hie on the ·,pm• disp/Jy. ht.Jlam9 the buttoo pre=d * S"2J 
~rpm: Dig1ral _5 figure_ display. pe:m.inently w5w/i,;e5 the ,;emrifuge reo1 ;~= ll &;..:;:i ~ 'c!I ~ Digital -'cl~ ::'I 
;.and. "Y pressin!J r~ set SPEED burtoo. tile se1 ·,aluf'. 20, 000RPM, -39 t +39 "C 

~/& ta(hO, cover, rurrent, imbal.1nce - Self-alaqnos1s Mdwammg ~1•1res: :he 1) ~ ~, ~~~'~~-'id~~ 2.I, J;J[Q,t, ~ ~ ~~• ~ t_l-'i;j §-. 
~ W1Tespond11"19 l7lt:i rndicaie respCCTi,e/y a fau1t 1n the:;~ ,~nWt, in rhe uC JS . . · f open1ng orru1t, in rile curnm_r limiter and rile alarm fO( ~n exc";~i~iv ,mo.;l.;nc2d 1 uper W1de-range & Mul t1 -function_ 
¢1o.ldlnMfYCasethemaci11neiropsinto1elv.Q,~s.Jtery. , 0.25/0.5mf-6x290m.e tubes sl§. 

( aml-Acce/era(/Oll ramp ser from I ro ~ with orfiecnt ris,r,g proi1ie, 8/H £1 Rotor r fixed angle & swing out) ';.! ~ .5:, ~I 9.!"E 
f 

ii:::::.":~:.::::::::~~:::::::::::,:::,:::::::,::::, 1 J ~;:~:~1~~cj r:~~ s;:;,:::~.::::;f!~;:;,. 
v,d (he rot.l(!on voluntary liOp. ;q.,a2-~, 9 c:..i.rve Accelen1tion 'l( 3 cu.rve Braking. 

l~ri~OO/l (!~;ct with dig1ralorese/ecrors. fromo to 99mrn ~£ Set, RPM 21 t!. 2iJ"'g;j,e..sc. 'l( n;e1<r1 -99,!r+o,). t Tacho-cove.r-i::ur.rent-imbalance-Af§[] 8. 
;,remaining - T"'° figure digital display; indicates. from the st.JrT, the e/Jpsing 1 )ZJH £l Digital .:::i. 3':. 
l: !/me. visualising the minu1e:. left before the stop. 1 · 

t 4'g;jAll_l-, 4gje£, -'cl~71 c~mber-. ~£.~§. &l;t!ti"Pl! 
t~et -At any time (borll wh1/sr the miKnllle 1s ,rarron<11)' or 111nmng) 11 1, oo,o,'Cle 
\to !'!!!er rhe cenrrifug;ition time, pressing the ;mall lever on "re!:er• af'ter i.:.: ~ & .. ,"~ -· 
~modifying rhe ·se1· ·1al~. if necemry. i::.t R to "I Ad L 0PTI0"o1 · '·•,y~.-~r. 
~ ._, o rs.:<. apte.rs-.;;- ""'·; 
,"" • Conrinuous ronning pos,11on /he dispiJy "'iii go cif C1fflpie•Ply :.;i,: ·,,,! 
, funrt,on can oemserted or ei,m1na1e,.i ac ony moment. 

,TEMPERATURE 
>el· WOO: lemperature set. wirh d1gual preseieaor., from - ]'J'C :o ~39"'." 

<1ctual - Two figure d,gital display; _oermanenti'/ v1sual1zes me reai t~!'loe,aur;, 
111slde /he c@nrrrfuga~on ch.Jmb€r 

* : fne corresponding warning /ighr indicates the 1nrraduaion of cr.M 9,;5 ,,s '~e 
relrigera11on circuit 

i!l- - _rhe_corresponding wam,"9 light indicates rhe inrrod(J(I.K!fl of worm yai ,n 
till; Ci((U//. 

4239R high speed 
refrigerated centrifuge 

* -rr~ 
1) '9-.=:: 20.000 RFM±100rpm. 5~Dig1t"-I 

i) g..5:. · -39"C+39"C::::1t, 2-Di;;;:-ral. 

7) 0.25/0.5m2~290m2 tubes ~-@­

-;,J-;.il-'rr~ ; !\kin items~ ~~=EZHI2f 
• r:.f'S page2.I RcrtcrsQj- Tube-adapter TabJe ~~ 

~Cl!-§~: 60-i-x0.25-2rne tubes,-:30"8-.. x15m€ tuba 

78-i- x 25/30rne tubes. 8~ x 50~94m2 rubes 

5~x110~250m2 tubes, $~x290m2 tubia 

1) Timer : Digital 1 ~99~+ oo, Count-down Mocel 

1) 7f'q- ~ g~ : 9 Pos1t1on for different profiles 

3 braking pos:tions. 

1) WxHxD; 53x42x76cm 

We:ght : 150kg 

270v/50Hz 

-
--------------- ------



Centrifuges 

Ji!LC 4239R HIGH SPEED BENCH TOP REFRIGERATED CE!ITRIF1Jb~ 

.lL4XLlfl/Jlf 
LOADCAPACm 
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". !"O "' 
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at~-) Cfl_EfjlrQ.f Centrifuges 

YILC 4239R HIGH SPERD Bl!l!CH TOP REFRIGERATED CEIITRIFUGR 

FOR PURPOSE ,lHDE FOR MICROANALYSIS ; SWING O/ll' 
TlJBES WITH HIGH ! EQUIPMENT FOR 
ACCELERATION • HORIZONTAL 
CAPABIUTIES I SEDLWENTATIONS 

A-20C, ! sine 

11,1!.~ml 
a o l!" 
INlij>nlOOOO 
fNI. ll(fJ/ll hg 
4"CII 18500,pm 

""9f'IHl1g 

lll1-0l!l 

00'18 ',693 PM'C 6147 

.. ~-oiCOSTM 

•--~-oiSAASTl'DI 
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ma., rpm 10000 
..., RCf 16664-"l 
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u u 
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" 
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Centrifuges 

4239R 

! ;; 

New high speed bench-toµ refrigerated ccntriftJge 

TUBE-ADAPTER TABLE 

l---f"/-IJLJ~l7 

-, . " --· 11 r1-· 
' ' ' ·, ·' ,. ' ,,; 
; ' ',. " ' {~ ' ! ;:: .~t 
I I ,;Ii.' .. tl 
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{"') en EJilf"l Centrifuges 

IGH SPITIJ BENCH TO"i, REFRIGERATIID CEIITRIFUGE '-""--""-'""'--"""""'--~~!."'-~""-"'"---'ce!!.!!'!.!.!'.!~-------
-'ii tOAD KJSSIBlfJTTES Of THE i10TA11NG COUIPMENT ~·-
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Spectrophotometer 

CONSORT 

Spectrophotometer 
D1350 

,q..g..:;i~~ -WRS-tE"=E-c!~ ~~sl 
~741 >11"1~ "'&'iii li'i!t .t£:>ll" 

They surveyed users across the labora­
tories to determine what features would 
b• most beneflclal on a spectrophoto• 
meter. 

Then those suggestions were taken Into 
account to design the D1350 spectro­
photometer. 

The result Is now ready for your labo­
ratory, packed with these user sugges­
ted features! 

• 'ii!: PANEL OIi ~-§~S :g.:;i.g. spectrum ~;i;!. 
• &-'r~:.it .!p~Hi:; ~AIOII ~~11-"r" ~Oi AllJ~ ~9.tit"r ~c.}. 

•-3:121-t:! ~£OIi ate UV !I LfEJ-41?:: ~ panel 21 colour 

wheel window. >-f.gx~::: colour spectrum OllAi dioital 

display 21- ::r9.l ~-&-8 ¥1;,;I Afol~ ?;!-~{:;!~ 1£4- ~cl-. 
• it"'!!- filter wheel ~ A!-§Aj-7f :1pt1-a- ~.:il light fileter it 
~~lt -WSlfilOI -Ejjl ~~21 ~-¥JLijOflA-j ~~ Al~* ~Q. 

• Luminescent sample ~~~ ¥1!1 source on/oH light switch . 

• Af.g;:q7f ~;,.fl 71:71~ ~~"!l'T '.U£~ {;;:l'i!!Ai~ tJ'c!Oll ¥~. 
•0.5 % T ott;t-£ ~'2.! stray radiant energy. 

•~-@21 Cl-E~~OII til~ 8'"~ :11:;;~ ~:=_ 7f~. 

-

Ideal for routine purposes 
Wavelength from 340 to 900 nm -
Simultaneous display of absorban­
ce and transmission I" 
Built-in RS232 for connection to ~ 
computer or printer -- 1 
Easy to use -~ 
Technologically superior · i 
1 Year warranty 

,a;;.7f-@ ~,,,.£! ~';]IA-I::: 71:71£1 ~~ii C1 
~ '::IJ!I atl~CI-. 01::: 0-1350 ¥ Ol-8£! ·; 
15 7fXl.21 ts!~ R'4. ~~"r;t!~OI 4-~ 
~Oj '.UQ, ~~~ ~~ ~1:11~:i'.!} 2j-1?,j~ 

~~~ AR¥ ::q~ 418-, -21~ oll~ §-.9.l ~­

~lf .£ ~ £1 Ol '.U g. 

' D1350 spectrophotometer Includes 12 mm: 
adaptor, dust cover, set ot 2 glass test tube, 
cuvettes (12 0.0. x 100 mm). hex wench, 
neodymium calibration test sample, manual 
with experiments. phototube for 600-950 nm, 
filter for phototube. 

Model Price 

pt:!50;4:7s~e,h9~':!m~~r. 
"Dt3§§Jif>8(0ffl]j~st_tuti8S 
p:,~~~,_5ei01J_9·P.fi.ot6tl.lt>eS 
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19- & 45-Liter WHEA--ro... CH-f- 21i HH 0i~"i'\j, 
Overdrive·" Large Volume 
CgJLQ!!!ure~System 
!nternationaJ Version 

New design! 

Economkal method for larqe volume cell cultures 

Designed for suspension or miuoc:;rrier ceil culture 

C~ Mar~ 

Conforms ro CSA 22.2 ~1070 

Conforms to UL 3101-1 

CE 

Two vessel:; are dvailable with total volumes of 1'1 liter and 45 liters, 
w,th a working volume of Hi liters and 35 liiers respectively 

Each complete system comes with the 19 l11er or 45 liter flask. top or,ve motor, impeller and cap assembly 
and tour 45 mm white polypropylene ,crew caps. Th£:" induded Teflon impeller ro!ates on the surface and 
provides e)(cellent homogenou:; cell d1spers1on at low rotational speeds Dead areas where cells could 
accumulate are eliminated. For rrucroc<am€rs and 3nchorage dependent ceil1, 1he low ;peed mmng oHer, 
low shear forces. reducing ~eparat,on of cel;s from the be~ds. 

The Teflon blade impeller 1s we!I ,u,t~d for insect cell n1lture or other cell lines requiring maximum agita­
tion. The impeller section w<:(kd components use 316 Stainless Steel, virgin 7eilon and ~ULON 641 (a 
speci.illy formulated rnmpOl,nd of vir<J,n PTFE and fillers approved by the FDA ror use as a food component 
and thus for direct contMt w,tn food and drugs intenaed for oral consumption). 

Four 45 mm ports are provided to accommodate rrrnnitoring and rnm,ol probes or tubes for sparging or 
media a<.ldition. Custom vessels w,tn more rhan four ports are possible. Please :ontact Wheaton Science 
Products for additional inform;ation and pricing. The Overdrive System ;s available with or witnout .i d1git~I 
speed display. 

The overdrive motor section ,s ,--,ot auwclav;,ble. The impellPr assembly is aurnclavable. 

Offored with E, ~tandard electncJI plug1 shown below Additional configurat:ons are available through 
;pec1al order. 

Specifications: 
Electrical RequirPment,· 100-'.20 VAC, 60 Hz, 30 watts 

220-240 '/AC. 50/60 Hz, 30 wasts 

Fuse: 112 amp, 250V, 1 114'":.: 114" 
114 amp, 250V. 5 x 20 m,,., 

SpeerJ· 20 to 150+ RPM unlo;ided. Maximum speed will depend on impeller type and meoia viscosity. 
Direction ot rota1ion is clockwise as viewed from above. 

Operating Temperature: 5° C to 20° C. 

D1mens1om of Ve11el an::I Overdrive Motor together 19 liter - 290 mm diameter~ 6/0 irm1 h~,ght 
45 lit~r -- 410 mm diameter~ 780 mm height 

Weight:? k,j (4 S lh) 

C;;talog Number by Volt~ge and Country 

Brief 
o.,script1on 
1 s L Syster.i w1<l1g1tal o,splay 
19 L System wloot d,g,tal display 
45 L System wl dig,l~I display 
45L System wlout d1g1taj a,sp,~y 
Top Molar mwe w/ d,g,tal display 
Top Molor Drive wlou1di;,1al a,sp,ay 

Replacement Parts 
Catalog 
Number 
J:-64J2 _,, 
"''" "''" J56472 

Description 
1S-Mer Terlon blaCe ,mpeller assem~ly 
45-;iter T eftan blace ""P~ller ass~m • lv 
19-lrter Flask w,th,; s,cearms · 
45-l~er Fl;sk w1tt1 4 s,Cearms 
Blank s,dearm ol,q, red sil,cone 

North Continental 
Amuica Europe 
120VAC 230VAC 
3~20-A 35&12G....:: 
J5&121-A 3~6427--C 
355-422-A 356428-C 
3So42;)..A 356429-C 
356424-A 35/3430-C 
355425-A JS04:1-C 

Qly./ 
Case 

356474 
356476 
35647B 

S,d~arrn plug w11M 12 mm hole. rea 5,iir,:,r.c 
$;dearm pl~g w,m !9 mm .or,e, ,e,; s,i1e'.l~e 
S,cearm CJP w,lt. 45 mm j,cr:iel&r o~~n ;op 

Qty/ 
Case 

Production Equipment ·, 



WHEATON ROLLER CULTURE 
VESSELS, With Cap 

vessels are made to exacting tolerances to provide a higher 11eld and 
grea1er uniformity ol cells per square centimeter. Glass tuo1rn;; is soecially 
selected for optical clarity, interior surface smoothness ar,o general 
treedom from glass imperfections. Neck area is tapered lo ,'acilitat0;; 
cleaning. Glass wall thickness 1s2.6 mm. Vessels and deep-skirted 38-415 
screw caps can be autoc1aved. Caps have white (styrene-butadiene) 
rubber liner. Nominal neck LO 29 mm. Wheaton 33 low extractable 
borosilicate glass. 

Dl•m•lu Fl• I Usable 
Ca!al~ i o~rall Surf&CIJ Surl• c:• Capacity Ca= 
Numbtr L11nglh, rnm Area, cm' Arn, cm' mL Pack 
:Ma252 110K240 550 560 1380 

"''" 110K285 100 ''° 1759 " ,.., .. 110 x 370 ''° 1070 2501 ' 348256 110x480 :320 !500 3450 

''"'' l10x5SO 1555 1/:80 4227 ' 

WHEATON ROLLER CULTURE 
VESSELS, With Cap 

Similar to 348252 but larger neck opening provides easier access to insioe 
of vessel The 51-400 cap has 2 shallow skirt and white(styrene-butad1ene) 
rubber liner. Nominal nee!<: i.O. 40 mm. Wheaton 33 !ow extractable 
borosilicate glass. 

Dl1meter Fl.11.t U11bl1 
Calalo; X0ff11111 Surlact 

A~~~•ec~, 
C.11p.aclty Cue 

Numbtr Length, mm Ar11, em• mL Pa<:k ,...,, 110 x 270 rno 900 1768 ' """ 110 X 355 9'0 1070 2S01 
341115211 110x465 1375 ,sea 3450 ' ...... t10~535 1555 1680 4227 ' WHEATON ROLLER CULTURE 
APPARATUS 

Conventi0nal type roller culture eQuipmentdes1gnedto roll vessels 108-121 
mm in diameter and up to 290 mm long. Two outside rollers can be moved 
inward to accommodate boll!es as small as 75 mm in diameter. Vessels ride 
on specially formulated black rubber rollers, 2 vessels per deck. An 
extremely compact unit. well svited tor research work. Bottle speed range 
0.1 to3.8 RPM". Electrical requirements: 105-120VAC, 220-240VAC, 60 Hz. 
10 watts. Supplied without vessels 

Catalog Number Number ot 
120V AC 2-40VAC Oeoh 
k8&21 348928 

Weight: 18 lbs. (8 kg) 
~ 348927 2 

Width X Oeplh 
X Height 

12 1/4" X 123/4"" X 7 1/8" 
,32 • 32.5 x 18 cm) 

121/4"x123/4"x14" 
(32 x 32.5 • 36 cm) 

WHEATON DECK KIT 

Cne 
Psok 

Attaches quickly and easily to Wheaton No. 34B921 and No. 348922 Deck 
Type Roller Culture Apparatus. The No. 348921 will accept three additional 
decks; No. 348922. two additional decks. KI1 consists of assembled roller 
deck, four support posts, drive beit, necessary hardware and assemoIy 
instructions. For two vessels 
lqg30 Wheaton Deel-; Kil 

rm1WHEATON 
~ • 

• 

n 
( ', 

I 
i 

CULTURE 
:148252-.348915 

' 

-✓ 
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ill~~ Shaking Incubator with Orbital Motion Q 1 
Microprocessor Digi!_al 9ll 0 1"ll - ~-W"11°1Et 

3032-Model , 45 Liter - · · · · =c~~~-------
3033-Model , 150 Liter 
A larger incub;;tor with 150 I caparny having cne same exc<::i­
lent features as the smaller model 3032. precise control 
of temperature and shaking frequency and clear displays of 
desired and actual temperatures - ioeal for shc1king incu­
bations with reproduc,bie orb,ial motion and temoer<1ture 
conditions. 

Advantage:. of GFL technology 

• -85:. ; \:!1~8£ {Colant-templ + 3'c to 70'c 
• '<:!I-§ Circulator 21-.21 ~i:I* 511::!!E:f 41~ 
• ~XI--PI g_z~~ , Temp. constancy ± 0.2 K 

• Auto-Thermal Cut-Out : 

~~~.5:.~q 2"C Oj~ 1!1,,S.~IJII::: Signal.i!j. Alarm 

OI ~~ofOl, OjEi7~ Xf*.££ ~8~. 
• ~~ CIIW-~ (Fan) 2-'i!!!!" -§£ Smooth !I- ❖!lol~. 

• -§~ ~~ Heat i!f Shaking 01 :Xf-§-:z:IAI. 

• E~.:1.2.11;1! Timer, 999 Al'(}. 

• t..lj,¥ .'.'.'::.'el (SUS), 21¥ Galvanised steel 

Optional Accessories 

Tray (8, 45L.gg .::::::.~.) 

made ol anodised aluminium ot 3mm tllk:kness~1lh holes 
to accepl for a var:ety o{ Enenmeyer flasks or bonles 
rrom 25ml to ·10'Xlml c.apadry 

Order No. 3980 tor 3033 .2 ~ 

Order No. 3970 for 3032 .2 ~ 

-

• Recorder ~ -iii S Outputs 20 m~ I 20 mV 

• o\ ~ qg. Design ~ Co/or 

• tJ-:;r~ Flask, ig!Nessel 25 rnl -

3032-Model 

710 x 650 x 710 mm 
450 x XO x 320 mm 
approx. 45 L. / 2 1rays 

*3032 £11!§ 1-door. 
7jEf ?RAf'tlllg 
:if~~ 3033-Model 
i!f ~ii 

Flask Clamps 
Order No. 3983 for 2 5 ml flasks \99") 
Order No. 3984 for 50 ml flasks (994 
Order No. 3985 for l 00 ml flo:;k, ('.:>0") 
Order No. 3986 for 200 ml fldsks (20") 
Order No. 3987 ior 300 ml il,:isks (26") 
Order No. 3988 for 500 ml flasls (26") 
Order No. 3989 ior 1000 ml flasks (12") 
•maximum number of d,mps pN tray / 

rra:1 3980 J! 
'T'-~,g} 

' 
1000 rnt 'lill~ 

\52") 
(33•) 
(22·1 
1. 1 :,•) 
(1 3") 
(10") 

if 
7 

( 6") ,. 

\ 1;:1JJ 
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~ :rmlrr 11w11rDww,t#rtrtt11r · 
1 Growth Chamber 

..Q%A§~7l 

YIHDERN Growth Chamber provide excellem temp1ml!Ure 
control and maintain samples a[ ambient, rllised or lowernci 
temperature. 

The product is applied to incubate plat, egg, and is used for 
refrigeration for thf! general purpose . 

·•. '"' 

I" ·;:is;·F . -'• 
-~~--

''f:· ', -.,., ·,-;,.••· 

·« 
;~.• 

•• -- -· .... 
.... ;..·,:.,:w 

TI I 

LE-559 

• Overtl!.mperature alarm shuts down chamber, if tem­
perature exceeds your preset limit, protects samples from 
overheating. 

• A safety thermostat automatically and protects samples 
against e:o:cl!ssive high/low temperature. 

• Two types for sell!ctions. 

Specifications 

;s:: ... --~-"'f' l. T....,.,awn·, -~, 
·•''""'' ... ~ .... VoWnM Shelv., . eo.itroi . ·l ·t -

L ..... Dhpkf! ~ 

o•c t0.1 s 
LE-53' lo '" LEO • 524f 

.,.c ,os {l>iliUSIIClol 

o•c 
LE-559 lo '" CEO ~0.5 810 I • 

we 

' ' I 
I 

fil:l•l3;J~• 
Automatic dual-prO ram selecmr timer. allowing control 
oi two 1emper11rure rnnditions and 24-hr Umer ci!n be set 
10 24 hours for day/neigh!. ON-OFF illumlnallon cycle 
relative to the program selected. Each system operates 
independenriy. 

LE-539 

• Solid-state temperature control ;ystem w;th independent 
overheating satelty and alarm. 

• LED digital display temperature. 
• PU thermal effect (5,;m): 

Model LE-539 LUX 2000-3000 
LE-559 LUX 30.000-35.000 

,,_:l'ow•• Dlmcmluns (mm) '. {>i~t' ,, .• ->}:' 
Timer 

l . :-., .,,,j nc H~·' ... ~ °""""" --~_:..;· 

'" "' 
WxOxH WxD>:H 

" s10~no~1:i.w 675~S10x1810 
24 ~-- "" ~ ' = mm . 

;o,_ I 
WxDxH WxDxH 

m ~ 20 1000x750xi200 1170>:930x2030 

= = 

-



oeep Freezers 
Chest and m ~ ~ Upright Models 
to -85 °c ---------- ---------==-=== 

Ges2· sc.-ci: '_, _aocr:e-::~.r,< ....,Oh cf Ger~,2:-,, 

6,01og1cJ1 1~01<Jri~h. ·.vn,rh ndve :o ::ie 11creo '.lver J tor,g 
t,me, have a mg/1 value and can rarely be reprouu~e•J It 11 
·.hereiore ~ssenHai io ;tcre '.he•n ,n .J h,tJn CILJ,l:1:y, ·el,ao,e 
free!er 
The GFL iogo <,r :;·~,;; ~nc c:pngl":t ';eezer, 1riow1 :.'ie -::are 
you have ta~er1 ,n mak,ng your dem,cri. You can :ruse Cir'L 
freezers because oi· 

• the unsurpas,~o memoos of producuon ,,, order to oil\a,n 
ano hole low temperatures 

• the u1~ of :ne n,gnest cua1ny, r,gorously u"ste•J m.iie,,ali 

• the ,1111,Jlat,on th;ckness oi at leas: 150 'Tlm 

• the ecor:cmc;,I energy consump;,cn 

• 1he ~,1raorc1na11!y c;u,et operat,on 

,,. 
}, 

,ci 
..-..--... 
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CFC-free ~~~ 
- insulation and refrigerants -

GFL Chest Freezers and their advantages 

Lowest temperatures; - 40 °C and - 85 •c in an ambient 
temperature of up to + 28 G(. 

• Electronic temperature control, maintenance-free and 
vibration-proof'. Digital desired temperature setting and 
digital actual temperature on bright LEO display. 
The actual Inside temperature can be displayed by press­
ing a button, even when the freezer is switched off or if 
there is a power failure. 

• Maintenance--free refrigeration system with hermetically 
sealed, high capacity compressors, air-<ooled condenser 
and safety refrigerant. 

• Rapid cooling down time and silent operation 
(approx. 53 dB[Al). 

• Highest quality insulation. Foamed-in-place polyurethane, 
150 mm thick, seamless and diffusion proteeted. 

• Inside walls and base made of Stainless steel. 
Corrosion resistant. Easy to dean. 

• An electronic alarm is fitted as Standard. The alarm is 
activated by a rise in temperature inside the freezer or by 
a power failure. Power is supplied by a maintenance-free, 
continuous charge N/C accumulator. A potential-free con• 
tact to connect to a remote alarm system is also standard. 

• Lockable lid. No unauthorised withdrawal of material. 

• Well insulated lid, counterbalanced and easy to open. 
The chest freezers· inner lids are made cii mechanically 
firm polystyrene which is resistant to temperature 
changes. 

• Low profile - approximately 95 cm high when open -
with easy access to interior for even the smallest people, 
no need to stand on a stool. 

• Clearly arranged, obliquely recessed cortrol panel. Lock­
able plexiglass cover prevent5 unauthorised temperature 
adjustment. 

• The housing 1s made of electrolyticalf/ galvanised steel 
sheet, primed and phosphatized for add1t1onal corrosion 
protedion. The housing 1s painted an attractive 0H-wh1te 
(RAL 9002), with the control panel and air ventilation 
gnd pointed wine-red (RAL 3005). 

• Dual wheel swivel castors, 2 of which are lockable. are 
also standard and provide easy mobility. 

• GFL freezers are, of course. made in accordance with the 
Rules and Regulations compiled by the Board of German 
Electricians (VOE) and the Regulations for Medical 
Appa1ams. 

Details are g1•1en on the pages 8 to 11 

GFL Upright Freezers and their advantages----

Lowest temperatures: - 40 °C and - 85 •c 1n an ambient 
temperature of up to + 28 •c. 

• Electronic temperature control, mamtenance-free and 
vibration-proof. Digital desired temperature 5etling and 
digital actual temperature on bright LED displ.~y. 
The actual inside temperature can be displayed by press• 
ing a button, even when the freezer is switched off or if 
there is a power failure. 

• Maintenance-free refrigeration system with hermetically 
sealed, high capacity compressors, air-cooled condenser 
and safety refrigerant. 

• Rapid coo!ing down time and silent operation 
(approx. 53 dS[A]). 

• Clearly arranged, obliQuely recessed control panel. Lock­
able p/exiglass cover prevents unauthorised temperature 
adjustment. 

• The housing is made of electrolytically galvanised steel 
sheet, primed and phosphattzed for additional corrosion 
protection. The housing is painted an attraci:ive 0H-wh1te 
(RAL 9002), with the control panel and air ventilation 
3rld painted wine-red (RAL 3005). 

-

• Highest quality insulation. Foamed-in-place polyurethane, 
150 mm thick, seamless and diffusion protected. 

• Inside walls and base made of stainless steel. 
Corrosion resistant. Easy to dean. 

• Lockable door. No un.;uthor1sed withdrawal of material 

• The upright freezers' 3 insulated interior doors prevent 
loss of cold air. Behind each door there is a shelf of 
350 mm height to store material, either with or without 
storage systems. Each shelf can b!; subdivided by inserting 
an additional she(f (see storage systems). On request, 
4 drawers instead of shelves and inner doors can be sup­
plied (see accessories). 

• An electronic alarm is fitted as standard. The alarm is 
activated by a rise in temperature inside the freezer or by 
a power failure. Power is supplied by a maintenance-free, 
continuous charge N/C accumulator. A potential-free con­
tact to connect to a remote alarm system is also standard. 

• Dual wheel swivel castors, 2 of which are locka.ble, are 
also standard and provide easy mobility. 

• GFL freezers are, of course, made in accordance with the 
Rules and Regulations compiled by the Board of German 
Elecmcians (VOE) and the RegulatioM for Medical 
Apparatus. 

Details are given on the following page~. 



Technical Data 4Q"C&-B5t 

Gf'-"> wide range of low •.emoe,ature ',~"""' "' f~,, ,, ,;ho,ce 
cf :5 different mode,, 

1 '2 (h~! iree.;:e;s with 6 d,iferen, ,o,un"el ara 
;emperatures of --40 'C and -3S 'C 

I 4 upright freei~rs with 2 differ~~, ·10,urne1 ano 
temperatures ol-10 •c and -85 '(. 

The ,a119e cater~ for ~ery need, whether relatively ,J11ali 
quanuties or large amounts of matenal are to be stored. 
The following ~hart shows the comolete rJnqe oi "e~lers 

n,e GFl design proces> even (onsioers ,rutial ,nstallauon. 
Narrow door; demand i'\arrow ireezers when they are mOl/ed 
from ont room to another Th,1 c,m oe ach,ev<cd by 
unsi;rewing the handle1i and hinges. The ~han shows oath 
measurement:; wh,ch a,e al~o illustrated on !he next page . 

• _;!:_:X-f~'l! *:iqot ~it'E! '<!!~~~~~-
• ~± 250mm:21 ~£:!;ii !¥VI. 
• ~~~£! OILiAI ~'2:J'~. ~t!f! 71:;. 
• ~~~~~ ~~g, ~~od(CFC-Fi'ee). 

Chest freezers 

order (apacw :empe'arnre ,,.,,.,c~ ~'""' 
"" Htrel raoge ,,,, d, ~ 

C mm 

·- ,0 ' o bas -<O 6CO, l5C·, '" 
BJ41 so Obis -00 sco,305, ''° 
6342 "" ' J b,s _,,o 70Qx4J0x 340 

6J4J no ' 0 bi, " 840 , 460 x 5~0 

"M ,00 OM -<O 1000,soox 600 

6345 soo C 0 b,s -" 1440,saox 600 

GFL Chest and Upright Freeze"rs:" 

, .• ,,~. -~,m, overall C,ms. 
.,, ' ,. , ' N < C X h 

,m rr.'n 

O.lb, 6d5 X 1055 83GxS8'.i"x 985'· 

cm, ~00' oos 100, soo· , 835·· 

360, no, 1oao %0 x 690· • 1000·· 

1450 x 870x 1040 1450, no•, 940" 

1510, 910xl0b0 lbi0xdl0", %0"" 

2%0 < 1000 X I 060 2060, goo· , %0 .. 

230 V, 1 ph, 50 H;: \o,her vo1w:;es -,ml r.~'1""'" "'' nn reque>s) 

Upright freezers 

.... , 
600 X ~50 X 1100 QJ6• X 785'• < 194{1 

t 0bic-40 600,760,\100 ~60 S 114(} X 7940 si16·, 109s•·, 1940 

~~011, ai:er '€'T1ov,r,,~ ·.ar:,', . . ,,,,q~,. :sole :-sr-e:, c" ere ,~,e,y :cc1,,,9 :-annect,on 
•' '1e1g~, e,c,ud,r,g .. d 

e,ec:nc~I ~et "Ne1ght 
reauLrement,; ,g 
,w auprn, 

0,6 ,oo 

0,6 ,0 

00 <SO 

OS "° 
06 ''° 
0,6 ;;o 

;) 6 

OS 

·f._fJ 
',,_, 

.v1d'.M a,ie, remo,ing ~arale 
•• ieoth ai;~, re"1ov,ng ca:,e soonec,:on ,,n,t sa·=ti ,:oc,,ng connect,on R,gnt oi 01ler,,11un, rE'Wr'1e<i w1thout -



Storage Systems 

GFL storage systems create and maintain order, safely and 
economically. The racks, made of a light met.ii, are weight-
saving and easy to handle; the cassettes are water-repellent. 
There is a choice of 3 \;iividers per box: 

t~fr~~t:..:: 
CJpacity 
1,11es 

,0 

100 

220 

' :_. 300 :,;,;;_'," 
~~ - f,,t,~ . -- ,.,,, ' 

500 

capacity 
lrtres 

300 

Cassettills 

cassette 
he19nt (mm) 

50 

75 

50 

75 

50 

7S 

50 

75 

50 

75 

casseme 
height (mm) 

50 

75 

50 

no. of racks 

"'' freezer 

8 

15 

18 

21 

40 

no. of racks 

P" 
freezer 

" 
24. 

for 100 tubes of 11 mm diameter. I foe 64 tubes of 14 mm diameter, 
toe 49 tubes of 16 mm diameter. 

The following iable gives more details_ 

------'j,i;!f,.' : ·,, ,;,,,_,~J7:f~)f{~ .. , 
no ol cassettes or<;!er no. order nu 4 

pee to, lor .t 
rack/freezer one rack one cassette l 

6''8 6901 6970 . 1 

.1/32 6902 6980 

6190 "'" 6970 

4160 6902 6980 • 

' 101180 6903 6970 

71126 6904 6980 ! 
10/270 6903 6970 1 

~:I 7/147 6904 6980 l' 

701400 6903 6970 

7/280 6904 6980 

no. of cas~ettes order no. order no. order no, 

P" fo, '" "' rad</freezer one ,ack one ca~sette one shelf 

9/216 6907 6970 
6954 

61144 '6908 6980 

15/360 .... 6970 
6955·i 

10/240 6910 6980 .';o-);z 

Dividers 

campan:ments bottles companmenls bonl.-s compartments bonles 
100 11 mm¢ 6' 14mm¢ '9 t6mm•/J 

6970/6980 6971 6972 G973 -
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ilk? Z "SiWltritttMitt:nrhf ::rt::itt:sut:re-ttfrNW&t::?teti&'fZ ttMttt Plt:tti5'.t PIE 

Accessories 

Safety Coating Device 
for additional protection of the high 5ens1tive. non-replace­
able substances. should the temperature 1ns1de she freezer 
n:;e. It comprises mamly: 
al drt additJOnal temperature comrolli:r c1nU untrois on the 

:rom pani:I, 1f supplied for connecc1cn 1c Jn ,cmerg1cn<.y 
power supply for 220 V, 1 ph. or. 

b) 1f it is not to be connected to a power sui:;p1v ,JS ciE'o;rnheCl 
under (<1) and also wirh an accuml.!iatcr. to Sl!f.lply the saieiy 
cooling device with power. and a char(JPr 

Both types are supplied ready for use. 
Temperatures can be chosen freely to approxm,arely - 70 °C, 
depending on the freezers conteims. 
The accumulator powers the safety cooling device 1n :hE: 
event of a power failure for approximately 60 hours. 
The accumulator is continuously charged when the freezer ,s 
connected to the mains. 
Additional tubing is necessary for simultaneous ccrmea:1on of 
2 or 3 cylinders (CO, or LN,). (See order nos. 6948 and 6949). 
To maintain a temperature ol-60°C. the carbonic ac,d 
consumption will be approx. 1,2 kg per hour. 
LN. Sgfety Cooling Device for 230 V. 1 ph 
Order No. 6946 a 
LN, Safety Cooling Device for iicrnmulator ooer;ition 
Order No. 6946 b 
C01 Safety Cooling Device for 230 'I, 1 rh 
Order No. 6947 a 
CO, Si!fety Cooling Device for accu~ulator operation 
Order No. 6947 b 

Additional Tubing 
for safety cooling device~ 6946 anc 6947, supplied w11h 
all the necessarJ connections, tub,ng, ·orackets, scr1cws and 
dowels for l1x1ng to lhe willl. 

AdditionalTubin(J for 2 CO, or 2 L,\l, Cylinders 
Order No. 6948 
AdditionalTub1ng for 3 C..O, or 3 LN, Cylinders 
Order No. 6949 

Chart Recorder 
for continuous reg1strat1on of ihe inside temperarure on 
highly sensitive paper The aCTual temperatures are registered 
clearly at ail times w,thout Jsmg ,nk or ribbon. ;r 1s su11.:mle 10r 
:on11nuous opera11on ,me hes 3 ch;;irt speeds: 

,Jl 25 mnv24 hours 
b) 2:J .~m/ 2 ',ours 
c) 25 mm/ 1 hoLJr 

Gne roll oi chcirl p-:iper, 9.2 m 'e,;gth, ,s suff1c1ent icr 15 m 
368 days, r.eper,ding on the :;peed. The paper is easy ro 
cnange, otherwise tt:e rern1der •s ma1ntenance-fr1=e. it can 
::ie fitted m che,t frE:ezers from 220 I to 500 I caparny as well 
as in all uprighl fre,:,?er;_ 

Order No. 6950 

Drawers for Upright Freezers 
The upright 1reezer<; c~n be s:,;cpl1ed with 4 drawers instead 
of ,helve$ and interior coors .,.he drawers are m.:ide :'.Jf sta,n• 
less steel, '.heir :r,sulaied front, of 10 mm pol'{styrene. 
The dr.'lwi'r~ ruri <;mNHhiy on r:c,l~'S. 

For Upright freezers 5-l-43 Jrc 0483 (300 I ~Jf)detty) 
Order No. 695:2 
For Upright Freezers 644 'i and 5485 (JOO 1 ~a0ac1ty) 
Order No. 6953 · -



CFC-free 
insulation and refrigerants 
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Dimen.sian5 of GFL Chest fr9ezers 

6343, 6344,6345,6383,6384.6385 
with 220, 300 and 500 I capacities. 

Dimensions of GFL Chest Freezers 

6340, 6341,6342,6380, 6381,6382 
with 30. 70 ,:ind 100 I capacities. 

Dimensions 
of GFL Upright Freezers 

6443,5445,5483,5435 
with 300 and 500 I capacities. 



..._ MSL 3000 4 MSL 43:l0 

- -·objective 

10, bullt-!n obJectIve 2 ~ 20 x vertical ! without illumination 

vertical & transmitted 
built-in obIecuve 2 x 20 x ve:1IcaI 

----------------------------c-''lclU~!.0.~(1'?:~~ __ _ 
10 X 

1Q X sliding obIeclIve 2 x venIcat i without 111um1nat1on 

; 
iO X sliding objective 2 x vertical I vertical 1llumIna~on 

I vertJCal & transmitted 
m x I slld!ng obJecuve 2 x i 20 x vertical 

~-------~-------- ~----·· . _______ _J_ ___ -J1"'."1t~c;ci~c'aa, "c;c'c,ra-,-,-m-,tt-,-d-
)0 x sliding ob1ectIve 2 x 20 x 4-:i· grad I 

-------~------------------~1lluminatio,,c._ __ _ 

10, 

lnlerocultv distance 

adjustable 51-?Smm. 

Tube body witll 

regulation ol dloptrie. 

10 ' 
Interocular drstance 

adjustable 5 HSmrn. 
I Tube body With 

regulation ot droptne. 

Accessories : 

ot:iec~ve-:urren! 

reversible Imm 

1X to 3x: 

obIec1:ve-turrent 

reversible from 

2X to 4X 

20xand40x 

10xand30x 

• addrtional sl1drng obJective for 1 Ox / '2fJx/ 30x / 40x / 60x - Magn. 

45· orad 
vertical & transmitted 

11l umination 

: vertical & transmitted 
45' grad ' i IllumInatIon 

• additional ocularpa1r 20x 
• spare bulb 12V 10W 

9NOJl~!IOC§ffW€_.~0~S~~~~:?!~~~J.~;O:Jti.1!~9i~W.!~JLll~ -



V ± 1000 mV 
10·11 10·' 

0 11)0°( 

. , Read!ilo0.001 pH, 0.1 mV, u.,~c 
, Relati'le pH mode 

, Relative m V mode 
Two lon/pH/mV channels 

• Reads to 0.001 µ5/cm, 
0.01 ppm, o. 1°c 

• Seven conductivity r:mges 

f
.. • Seven resistivity ranges 
, , • Five s.Jlinity rannes 

• 
, Conductivity 0 ·-- 2000 m5/cm I Resistivity 

{alinity 

0 . _ 100 Mil.cm 

0 ·-- 10 % 

,. 
' '.• Oversampling Digital Filtero!l S-l ~ ~H;l ~ '1.1-~ -',3,~1- 1 ~"il 
r• GLP --it~efl a}-C Standardi";xttion .:.:r-} Calibralion report. 
:• tj-°J~ tl ~ 7]~.g. ;.)-%;:,;).g_J _a T½ ¼ ~Ai 7J i;.}_ 

~.• 97H9.l ,l.J.{! Program~ pH Buffer~ A\--3"";,;)- -"l1l pH DGl~er 
£ ¥!. ;:,;},i-.H.~~-

f• 0!149"~ ~~ ;,;.}%.g.s .!i!.,..J-_ 
'.ii ~S:..iil1/¥!. pH mcdet' program~ -'r V'C .H.tr"e.Sc..9-). u)_:2 

' -ia~~ -'r vq._ 
• D1fferencial Function.g. pH~ r,,V9.j.-.9j ~ 1 ~'-1-"I½ ~al~~-
• 1 :/-"7} Redox ~11 ~ ~ ~ rrN .l'i!.-"a 7]~. 

·• 11:i-~ 4-~¾ !Ai} .g.S:.~::;:s!..~. 
• {illl! 7}~~ ReferenCE! .g..x_ 20t ~~ 25t: 
·• 0.1. lnl- !Ocm- 1 Cell~ 'i}%~c}. (O.OOl~s/cm~l-"-l 2000ms/c11n)-;,;l 

~ ~ ~ ~1 ~~ t\l Ai C .-.117H 7} .:er.,¥- ~..9.. ~) 
• 37}:;i.]-91 A}{! Progra.m"ll £.11! Ce\l-Constam31 .cl:}%~1. 
• Non-Linear Titration Curve½ ~0}71 ~O}oj ;):! ~.£.£ range-i-

lock~"r'il tj-
• ?.-l ~££ ~1°1 "H~ ~~o}tj._ 
• ~78 .g..5;.J;!."'J-~-tl.% Memory"-'!] ::lJ:r,l-. 
• ~'i!.~ Display, :?1¾¥!:-&(flold71~). -&£Jl-"IS! %A].-aj-_ 
• Scanning Display .5'..E.t .£-§ 4r-~~~ '-P~·a! 0 ].3:I. i-~H-l!,.£ 

"-"i¾cf. 
• Real time clock-& -"lz!-~ '-J~"i- ¼~. 
• .g.£..,.l<:.!-.~'4%¾ ~7J---8tt scx:vH9.1 ~11:11~ 71;,:J-_ 
• c:~oJq ~-&-i- -$1~ ~1!~ ~~.s.~017f- .aT5J.cl:] 'i'.;%. 
• Grounded Solulion2l- %Al¾~¾ 61%. 
• E:.£.:L~7}~~ Record ½~. 
• RS232-i- A}iJ-0}~ O,cii ~1¥-"e7!°4-.£ Two-war~.:s!. ~lg-
• rrinter4- CornputerO!l "5-iJ.~~ Meterg1 ~~'ti.:§:.% E:.~::!.'ilj 

~ "r 11 tj-_ 
II tlj~ Personal Codet" o-ju:-1,t. ~*l?J2!t}~2l) 0J¾~.2.cc.4--;a.: 

&.:§:.~tj--

• Electrochemical multimeter 
• Dual pH/mV/fon inputs permit to 

measure any two functions 
simultaneously 
Mu/ti-point (2 ... 19) calibration of 
ion-5e/ective e/ectrode5 
Incremental methods and direct 
concentration mode 
Shows concentration in mg/I or 
user-defined unit 
Multi-point (1. .. 5) calibration of pH 
electrodes 

• Robust JP65 cabinet 
J Year warr.mty 

• METER ONLY: IJlll;l{t!i; 'ii£). ~;;!Ai2./ 
AC-of'Q519 .UL 

• METER KIT: Cll!:.i(~~ 'ill£), 1il'iP,1, 
AC-of'Qf:lOI ~;;'.\- S~.§l!IIA 
.scg.s 3~2) Buffer AilFJle 
(4.01. 6.87, 9.18 pH). S!{!J~'l!I 

1413µ:;hm. 12 88 & 111. Sms/rnS 
.£ gj" £!" Kit 

• METER COMPLETE: Heter Kit2.I ei:o:tY pH 

~~ 2018~ ~££:i S2UB5 

.£1,'f.!" ~~ Set. 

Madel _ Priat 

C833 Meter Only 
C833X Meter Kit 

C833E M(;\er Complete 

Electrodes: page -Accessories: page 



Ultrasonic Cleaner 

SONOREX SUPER Ultrasonic Cleaner (~e"t A1l"l7[) 

• :v..~~ .Ail:!l'2.Jl.g ~~~~ 
-'goll -i-~£ -!!-~.2.9!l:i!.I- -'F-~ 

•-?Pd~ 8Al-lJ-L~~l All~ Jf6-

+soNOREX SUPER ~{,I 

•PZT-large area transouceres _;:s_b'~ ~~:w:f~ :E2:iO:.I -::J~ ~ol .•il-5.i 
•Constant power and automatic frequency control 35krz~ i:~Iif-i" :ank '-H-¥0tl :;?.~;71 ¥-::.!-"174 

"5" ~ -?.P-f fr-i 
•Timer: 1-ISmin. 't'.!4;"-{% 716" 
• Stainless steel ;i;H ~ £1 Oscillating tank 
• {j :v.. ~ Stainless hous111g2./- splashproot 
• 1imer2f Drain 71 g ;gaSr 
• SONOREX SUPER 220-240V. aI1erna1iveIy II0v. SONOREX SUPER ~re RFl-prooleo. ( E~ 
SONOREX SUPER Compact Units • SONORO Sl;P£R: approved accord>ng to EN 61010-1 (IEC 1 010·1). 

Interior tank 
dlmem1lons 

mm{lxwxd) 

190x 85x 50 

Con­
tents 
(litres) 

Type Order ! 
No. j 

Ei<terior 
dimens1or1s 

mm(lxwxh) 

Or'1in ! 
i 
! 

Peak Heating Con·' 
output capacity nect&d 
max. load 

WJPer W A "" 
Weight 

kg 
gro,s 

0,8 1RK31 329 2C3x 98x 143 '20 ll.1 1,5 

1

, 2,1 

0,B I FIK 31 H 044 120 70 , 0,4 j 1.6 2,2 

I 

150x135x100 1,8 JRK52' I 311 175,7GOx225 2X120 : 0,J 2,6 I 3.3 
I ' ! 1,$ iRK52H• , 10$4 2x120 14() 1 0,9 t 2.9 I 3.5 

··1·---~------t---------------~---~-----i-~~~--

i
l 240x140x100 :I 3,0 ilRK100H' i 312 26Sx165x250 I 2x160 I 140 I ',0 '1 3.5 4.6 

3,0 RK 102 H" I 303 ~ap G 114 ; 2x240 ! 140 1.1 4,5 5.6 f--~=~c+~+c~=c'-;~~-;~~~~~~=+-~==-;---··· ~~~~~-~-
' 240x140x150 I 4.6 RK10JH" 326 I' 255x16Sx30S 7apG1.'4 I 2x320 i 200 ! 1.6 I 5,0 I 5.9 f---"=cc'-"-c-'-'--t-cc+-~~-;---ccc--c--"=c=-=~----c-"-c'=+-~----·· ·--· ~~~+-~---+--+-~ 
' a24SX130 I S.7 RK106" 306 11 260x250 Tap Gl/4, 2x240 1 

1 O.~ I S,S 6,.ai 

i 500x135x100' 5,3 RK156 305 I 530x165x22S: "7"apG1/4 I 2,2-<0 I 0,5 6.1 I 7.7 
1 soox1Jsx1so 7.5 RK156BH' 646 i 530,1asxJOS 7apG1/4 2x300 i 600 I 3.3 I a,o I 9,2 
,,-,-0-0-,-1=,-0-,-1-,-0+-,.-,+,0,-,•55-,•.-+ 1•,-,-,--+-02•5•,-,,-,-,-_-,,-,-,-,-,=,-o-,-,,---,--,,-,-,-,----,-"--i°-- 1,9 f e. 1 I 1,1 

~,=oo=,=,=,=,=,=,=,=,+~,=,+,=,=,=10=-~--,i.'~,-,,~~=,,=,=,==_,,=,=,=,=,=,'---,=,=,-G"--',",,'-i--,=,=,=,=,---=~-f---,=,'----'-•,c,~ ] gy-1 

9,0,RK510H" J?1 fapG1i2 2x320 400 i 2.4 8,0i9,9 ! 
;,-•,=2•,-,•,=oo-,•,=,•o+•u".•,--'-,c,~,,c,c.-f--l~,•rc, -!--,c,c,c,-_•,2=s•,-,c,c,-~,c,c,-Gc-'.IC,--'--,=,c,c50~__,,--~--i--'-c,c.0~+•;~,4 -r~ 

j 13,S i RK 514 H' 207 1 Tap C 112 2x450 I 600 3,6 10,0 112,5 I 

17,0 IRK 514 BH" 263 350 x 325 < 385 ! Tap G 1/2 : 2x450 i 600 i 3.L_,._1_.1"~- !,.~ . _ES_ ~~00 x 200 I 
700 X 150 X 180 18.0 RK1SSS I 320 750x200x380 Tap G1i2 I 2x~.50 ! · 1,0 118.S 28,0 

:-,-,-,-,-,-OO-,-,"oo~+, •,-,•.,~, ,-,~,•02•,c.-+ : 00"2"27,~5•30~,-,,-,-,-,0-0--Tc,+,~G-,-,,-,e---,,-,•o•o-+----;· ~"j ·- ! 16.0 19.5 

16.5 20,0 f-------+='c'=·'+ia_,_1_02_,_,_·_,:_0_2_,_, ______ --'--'="='~G_10;,'--i-~2,0s=o=o-+--"-°"~~+-'-'·o 
e.'-'-'-'-"'°--'-'-'-'-+-'-'-·'+'-'-'-°'-'-c_,_·~-'-'-"--+!-'"_o_,_,,_o_,_soo ___ ,_s0o_G_1_c,--'i __ ,,_s_o_o_+~-"-'-'--+- ?:._o._-+'~'~·'c=+cc"~·~'-
f--•-'-'-'-'-'-'°=-+ 42.0 RK 1040' 31 9 ! ---~- 57~,':._:-~?_ __ ·j Tao--~ .~i<: : . .c'c'~'°c'c___, ____ +~'c·3_+,20

2
0·'~f-JcOC.O~ 

l-'=oo=c'c5c0c0c•c2c0c0-+c5c9c·'+'="c-ciciscoc'_···_-_,~~,=2-=3-·+)~es=o'-'-,C53c0c•cc''c5c__L: _"c'c'..cGc1c"--,l_c2c'c"c°"=._,-.-=-+-'c·'~-+'c'c·'~tc40
:~ 

600x500x300 89,0 RK1050CH' 184 660~560x520 TapG1/2 I 2x1200 1%0 11,1 42.0 57,0 
L----~-~--~-------------,-----~--~---~-~-~-~ 

S0N0REX Installation type 
Stainles.s steel oscillating tank with HF-generator and control unit ST 15 (t,mer 1 -15 mrn ~nd ::,: ) 

U!truonle tank 
~:= Jn_t,ir),;i_i-?:--' ' 
m"!_ll_xwxd) 

325t300x150 '13.5 ZE S14 097 

Dram Peak 
- output 

m~. 
W/Per 

""""~ '"' "'"" ,,,., , ,,, 2x450 

510 x 300 x 200 ! 29,0 ZE 1030 I ~0000S __ 'c'="" G: ,,, 2xEOO 

Accessories 

Con-· Weight 

n~~~d-! :·:;{it.;, 

' 
•.o 
1.3 

- - .. , 
9,,", : 

19 5 

ZE 514 Insert basketlK14EM), Baske! r.arrier,KT1-!i, : ;Cs\Jl,11. S1i1con Knob mat(SM14), ."'1x1ng ciamps(FE12) 
ZE1030 Insert basketH<29EMl, Baske\ camenKT3{)1, LicsD30I. S1l1con ~nob maHSM29l. Fixing clarnps(FEl2J .. 



Ultrasonic Cleaner ( 9-J Ln ·2112!JI 
' ' BANDELIN"t SONOREX DIGITAL 10P Ultrasonic Cleaner (~,1,,"t "11~71) J 
' • Degassing liquids 

• Accelerating chemical reactions 

• Mixing plasma and sera 

• Emulsifying 

• Homogenizing 
• PZT-DML -tranducers !n large area transduc:ng system 

• Control Mode 
Time 
Settings 1.99 min and 
continuous. 

CE~ 
Temperature 

.I,;,'~ ~%n:fl- rank '-~9-0il j}l!.711 ,!-t]-AI;;>, A1ltj 
• Splashroot stamless steel housmg 

• =usy, Hy,;i1e111c care 
• Sw1tcned otfAI ::i:r~~ .£ .£ ~~ WI .g. .:q ~ 
• Pawer 220-240V, alternativery 110V. 
• nFl--prootea. 

Power DEGAS 

Interruption possible at any 
time. 

'-,eater can be set between 
20 and 80 'C. Integrated ther­
mometer; Accuracy· - 1,S 'C 
Oisplay REAL: 

Senings from 1 0-1 00 ~1 •. 
Microprocessor-controlled. 
Guaranteed constant power. 
Exact reproductions. 

Rapid degassing of liquids. 
Hjgherdegassing rates with the 
HPLC technique. 

Display of time remaining. Oath temperature. 
Display SELECT· 
Desired temperature. 

SONOREX DIGITAL 10 P 
~onlc.ta'nk Co,- Type Order E..tarior 

,;tents· No. · :dimensforis ·-
.dim1nsloii$· 0t1it1E!st '·-- :.-; . ·- :r,uri (l x w X.h) • 

Drain Peak Heater Con- Ws1g~_t __ ,4'f 
output capci• ty neclad - ,~, net ..•. ; _ .l~~!o~ 

•·"·••>p.0.--<" 
mm(lxwx-;d">'. ~;;.,,c_. ,"-'"-' .'~-.. ' <--:-::·.~(~n-;,·,~~ WJPer- · w::· ... A 

.:· ;.:_!<9~ 

- - _$ 
240 X 140 X 100 3.0 OK 102? 700 265 X 165 X 255 - 2x240 ' '" ' '·' '·' 6.0 

' ----·-· --
I 500 X 135 X 150 '·' DK 156 BP "' i 530 X 165 • 300 Tap G 1/4 . 2x300 600 I 3.3 ,, '·' 
I 300x150x150 5,4 DK 255 P ' 702 I 325x 175x305 ! Tap(; 1,'4 ! ! ,., ! 2x320 ,so ' ' 6.' 

' . .,. 
I 325 X 300 X 200 17,0 DK 514 SP ' "" 350 • 325 .t 385 I Tap G 112 2x450 i 600 7 3.6 I 11.6 14.0 I ' 

500 X 300 X 200 26.0 !DK1028P ' "' 5J.O X 325 • 4QQ 
' 

TapG 7/2 2,600 1300 I ,o ' 19.7 23.8 
-

Basket, L1d-E- ~£ .:;t 'i,l (Accessories',:} ~I.I 

SONOREX l.!Jtrasonic p•ipettes cleaner (~~"t "I':!! "11~71) 

PR1408 

-

Automatic ultrasonic cleaning 
and rising in a single vessel 
with water-soluble cleaning 
concentrates - but without 
chromic acid. Rinsing process 
according to siphon prlnclple. 
Easy to operate, automatic 
cleaning process without 
broken glass. 

Intensive-gentle- environmental compatible 

SONOHEX PR 140 B 

!or pipettes up to 755 mm length 
Operating capacity 13,g I. Operating depth 
765 mm. Height of the device 1110 mm. 
Floor space required 335 x 255 mm. 
HF-power 2 x 450W, 35 kHi. Sound 
;amitting suriace 150 mm diameter. 
Timer 1-60 min. Power supply 220-240 V. 
50-60 Hz. alternatively \ 1 0 V 

Set PR 140 8 
Ready-to-operate unit 
SONOREX PR 140 B with basket, lid, 
cleanlng concentrates TICKOPUA R 33, 
slightly alkaline, 5 litres and 
T1CKOPUR R 27, acidic 1 litre. 
Order No. 2072 

PG 140 Pipettes storage 'l'essel 
for soacking and final nnsmg 1n pure 
water 
Order No. 704 

K 140 8 Pipettes basket made of 
plastic 
(the set includes one basket) 
Order No. 703 

Three-way change-over mOuntings 
for change lrom tap walor supply to 
VE-water during final rinsing 
AA 140 made of metal 
Order No. 678 
AA 140 P made of plastic 
Order No. 706 



Ultrasonic Cleaner 

SONOREX Accessories :;:,.~n t Ajl ~ 7 I 'i"i!!'ift l=r.i.1~l•)=l~I~, 
Suitable accessories make ultrasonic application easier and 

protect simultaneously oscillating tank and parts to be cleaned 

Objects to be cleaned or other vessels may not be placed on the bottom of the ultrasonic tank! 

SD 06 with DE 

!nsel1 baskets K, 
Utensil holder GH. Lid D 
-i,aoe of s:a1rness s:e.i1 
1,lash s1ies ~; :>aske1s 5 , ~ :":1r7 

~older 12 x :z-,,m 

Ca,r11ng ·.ve,gnt wp 10 r,iax. 10 ~Ii-

Positioning lids for bukers: 
so 06, glass 
PD 06, plas;,c 
EB 05, stainless stee, 
au hold 600 ml. o 90 ,r,rr,, 100 rnm 
ceep. With ,e1ain1ng nng ane ,ia. 

''. . . -
: . , l--·--·~ :· 
'•· ---. ., •, 

SO 09, glass 7000 ml RG t 
SD 05, g1a55 608 ml 
'.V,:h <BldlOlfl~ ·ar,\; fur '.lE ,'.R,RK .;, 

ln:;,,t s,eve baskets 
suitallle tor oeakers of 600 mt 
KD o, sta1n1ess steel 
PO 04, pl2st1c 

. 
' ' -~ "-·-~ ~ .... ,." 

Insert tank KW made of plast.c, 
with lid, For app11ca11M wnn 
,;nem1cais 1ha1 a11ack sia1nless 
,teel osc:llat,ng tank. 'Nhen 
se!uc::ny l~e p,asuc :nsert •ar.ks. 
oe sure lo ;Jke the temoe<a(ure 
and cnem,Gal rns,stance nl PE 
ar.a PP :nto cons,derat,on 

Te.st tube holder RG 
made of stainless stf'el 
For ultrasonic appl1cat<on 0112 
tesi 1uoes ar same 11me, suitable 
for up •o 16 mm diameter. 

lmmer$ible eooler KS 
oi staimess 5teel. for bath coo:,ng . 
Tube diameter 10 mm. 
Fo1 cold tao wa1er connection or 
su,table ,or closed cooling system. 

SONOREX Accessories 
-:--·RKJt 

RK J1 H 
·--RK 52 

RK52H 
RK100H I Rl\102 H" 

OK .102 P 
RK10tiH I RK1568H: i RK265BH~I 

OK 156 BP OK 255 P 
(fiK1SS) 

lnsml basket, ~ta,nless steel K ~8 " 
Insert basket, plast,c ' "" 

" . 1 K3L I K6 I ~6BUK6LI: K5 
~-----~~=~-!--- K3P. ·;- -'<3f'-- '/-,K~ScO;:--c,----,,----~,-~KCS~O 

1 Utensil holder ' 
GH 1c:i: GH ,c; ! GH 1 :J i hH 1 -' SH 7.Jl : 1 

: Test tut>e Mid er 
, HG I 

'Lid 0 08 :) l 8 

Pos,t,orung l,d 0 I DE <ca 
' 

DI:' 1 I'! 

!or beakers 
' ' 

~~ _ _!___ __ ~ AG l fl RG l I ; - ---- ~ ---
0 J B I D38 03B 1 06 ' :·6L1D€L. 0~ 

,..-=~-+~~~~
1

, -co~E-:i"B i · -·oE--3 B · ····0E:"i1t ·1-0-Eo ----·; OE,; L ! 

: I ! 

' 
OE 5 H 

! 

Insert tank • • i .C>S ' ' non-perforated with l,d . 
, lmmers,ble cooler i i ' 

KW'.J .<.WJ I 1\WJ 

I 
·-- -+-------------- ---- ---

KS 2 [ KS3 

' KWS 
i 
' 

<SS 

Insert basket. stainless steel K , o 

:-;;;,~'e',_,=o~e=l~C~=----~- __ r GH 10 i O 
14 

r □~=~~~~) G
0
H

2
:8 :H

2
:8: ! ll 

40 
'I 

i=''----~=---+-cc-ccc-t-c"-cc-i--cc~c--f -------·- ·· ---- - · ... --- ---------;· · 
Pos<foningikJ<!l j D103 Of:·14 I OE14 1 

for beakers ! OE10 8 i I 
f-1,-,-,-,-,.-,=,=,------f------ "f .{w 14 ---i

1

-,,,w-,.~,-+--K-w-,-,-.o~+-K-w-,-,-_-,-,~----;,-~~~-,, 
I i cc"'="=·="='='='='="='=w=i='"~"'~-+---- : 

[lmmers;ble coolBr --'' -=,=s',','e"'~-----,------,-----+------i-

' 
. 

KW 50-Q 
' 

l(W SOB-0 
! 
' --

---------------------------- ··----- ---

,1) For ,..,.,,.,o,y t,onie,, o1 ,oo mo, o,omet•r ~ ?ooado~ l,O D£ IB ,o, l ,. •• .,, !JC 00/:lS/S,~8 I{)( 2 ~, •. OE &.llOEl/1" "''' ,,. ... ,,. SG,PG/£5 

Z For'"''~ ..... ol <[)(l,,.,,, ,,.,,...,., ;~ PS 1 '""'°"'""·KW~~ mad• Qt PE.''""" KW"'"'~ ol PP .• , ....... ,,,""'" 1emoe,a1uros o/ ao· G 
~ •~ holH ol 10""" "'"""''" 



· ?"'iJltrasonic Cleaner 

SANDELIN CH-f-"i.' ~m"I AjJ?!j7J 110, 180 & 210 Lit. 

SONOREX TECHNIK Ultrasonic baths uo to volumes of 210 
• Tanks made of stainless steel V4A, 

material No. 1,4571.2 mm thick, welded 
• Built-in HF-generator 
• HF-Frequency 27 p:1 Mode 

. y~ AJl&IAI 25kHz 

• • • 

• .7~ttl~ Ail-t:IAI 40kHz 
Piezoelectric oscillating systems 
Built-in heating 
limer for 1-15 min and continuous operation 

• Drain and overtlow G 1 
• Stainless steel housing, splashproof 

Never put parts to be cleaned on tank bottom. 

Order the suitable insert baskets. 

" 
.. 'l _, ,,_,,., Ulttaaonlc:-_tank, Interior 15i.tBS _ 

'.,•.,;;:•.rnm lx"w::,cd) ;,;.,.·/' 60011:45011:450 1050 x 500 :£400 750 x 650 ::,c 500 ~): 

VOyme. lllres 110 ,eo 
Type SG 2025 FH SG 2040 FH SG 3025 GH SG J040 GH SG 3025 KH SG 3040 KH 

HF-traquency, kHz 25 40 25 40 

Order No. 

Coonec!ed ~ed. A 
""' 

11.7 " ' 
"" "' 21.1 

SONOREX IlCHNIK Accessories 
~--l~'P·""'~·.:,::-:•·,•_" 1<20FW:. .. · .. '•-'· I( 30 GW.'t:;t'.~';:f;'t -~- •-v,.: l(JOKW~i(' 

. -- ~,</. ' 
Order No. s,s m "' 
StalnleM ,teal lids 0,0F O,OG O,OK 

Order No. 806 '°' 608 

Po,.../ ,;onnecUQn 380-415 V, OS, N. PE. 50--60 Hz 

SONOREX TECHNIK Immersible transducers from 500 - 2000 W 

T:15145-E ~~+ 

' 235 500 

"' ' '" ,ooo 
ns ' ,OS moo 
5'5 ' '" ,ooo 

~ le.!' ~ .3. -1=- conversion ii 01 immersible transducer2.l­

suitable HF-generator?..!- 7fAIJJ. .:!:..§iii- Ail&:! fl "r ~c~. 

Powerful immersible transducers 
Close arming of liquid-proofed stainless steel housing with PZT-DML· 
oscillating systems produces heavy power and high power density. 
Suitable for large-slzed cleaning tanks, difficult processes and 
sonochemica! application. Housings made of stainless steel i .4571, 
available in different sizes, frequencies of 25 kHz, alternatively 40 kHz. 
The immersible transducers can either be mounted at the side or on the 
bottom of the tanks. 

Piezoelectric oscillating systems of high power and long life-span. 

ZS:&"I AjJ?!j7 I, ~E! e9 .::! I +71+ 
·-, .. ~~ 
.. _ ;.;.=,:. No~ 

T25103 ao,o 

" T25145 ""' 
'° T25204 "'°" 

..,, 
,, T25227 8013 T40227 '°"' 
" T25445 ao,s T40445 8041 

Additional HF11eneral0< wrltl caz>i<I ccrint>edM raq,.,,rad. Power conneci.on 220-240 V. 50-60 Hz -
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Ultrasonic Cleaner 
..... ~:. 

l=W:i•)=l!)tl 
SONOREX TECHNIK Ultrasonic reaction converter RT 1000 
• Ideal for sonochemical application 
• Powerful rod converter with efficient round beam 

characteristic 
• Robust housing of stainless steel 1.4571 
• Versatile application by simple mounting of fitting with 

norm DIN~fitting 
• Reliable power control by modern microprocessor 

technique 
• Application in industrial biotechnology and 

SONOCHEMISTRY 
• Supply with generator ready for use 

Reaction converter RT 1000 With generator LG 1000 
Technical data; 

Aeacikm convert"r SONOREX TICHMK RT 1000 

Length: 

Diameter: 
Frequency: 

550mm 
1 04 rnrn 

10 ~Hz 
2x 2000 ','hPer. 

Installation samples - schematic 

Peak output 
Material: 

i'ittmg: 

,:,a.nless s:eel V1A. rype I ·!5'7'. 

Weighr: 

8 I CO, N!) TO <Jccoraeng m OIN 252i I ~571 

18 ~g 

C~nnect,ng cat,le: 5 m lengm, <CMC-p1oiect1on 

Ullr3sornc generator SONOAEX TECHMK LG 1000 

HF-power 1000 W 

Power conneclion 

Power constancy 
100 ¾ m«:roprocessor coritrolleo 

• 

Modular e.-tens,on tip to 2fJDO W lor 2nd reaction convener Tank installation Flow-through reactor 

SONOREX TECHNIK PVDF-Ultrasonic baths (Eil:!::E= liH.::'.::: z:;.,&nt Ail~71) 
• Ultrasonic supported surface treatment with aggressrve 

rriedia 

• Suitable for the application of hydrofluoric acfd (HF), 

hydrochloric acid (HCH, and customary acids 

• Realization of sonochemical reactions without metallic 

contamination 

• Treatment temperature 10-100 "C 

• Surtable for gentle wafer-cleanlng 

SONOREX TECHNIK PVDF-Ultrasonic baths with oscillating systems directly fixed at the tank, enable 
the treatment of aggressive liquids without transfer reductions which normally exlst when using a 
plastic insert tank in the ultrasonic bath tor protecting the oscillating tank. 

-300 X 150 X 200 

32S X ,300 X 300 

500 X 300 X 300 38,S 

Z 514 PVDF i 

j Z 1028 PVDF ! 
4101 365 X 340 X 460 

4102 540 X 340 X 460 

ON 15 ,.o 
[)N 15 2x600 1,5 

Supply includes suitable HF-generator. ready /or use. Power connection 220 - 240 V, al!ernatively 110 V, 50 · 60 Hz. -
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