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I !.t' D||Id.|r r*'.Ftori lrlr.to|I

Tho F6se4h p'petle rs a ab ddrce h may ooly bo opsated by atp.op@let

Boio€ wo&inq wirh rh6 R6€rch p pefie, pleaso €3d rhe op&atrg manual. To
6su6 ste poblem'lre expdmenb wnh rhe R6@ah ap6lte. il rs 6strd
to ob34e lho tollowng poi.ns:

- Only u* p'pen6 n lhe Fes€eh Fam ly whm a p,petle tip has be6n

- Prp€te iips are elery d6iqn6d lor d6po$bl6 !sge.

u36 rhe 1 - 10 mL pip6ite ory wth fhe 
'ns6rod

- oo not lay down th6 p pene wh6n a lil6d pipetlolrp s anached.

whs usng nletous. radr@ive. lonc and/d $lul ons lhal posa r h@nh
.sk. pkre ot646lh6 eiety D@uions lalrd lor rhe counrry ln wnich tne

whe ueng dganic aolv6ls and agglaive chfi'cals, .heck rhe suirabilty
ol u* wnh p'pett6lrps (made ol PP = polypmpyl*)and lha pDen6

wh.. !s ng $ ul oB wth phFrca chaEclen$ cs which aE consdedby
dilldent lo thoe of watq (6.9 glycebl), chek the dispsnsing volum€ as
d*nb€d rn s€.I on 5 2

- Avo d difie€nces In lempdalvE b€tw€€n pip€nes and prp.n€ trps as well a3
rhe iquid lsed as th 5 may l6ad lo inco|Et volum6s bqng d'spens6d.

- The abov6 nayd$ 6cur whs liqud3 wth a h'gh vapor p'su€ @ used

1.2 C.E and hrinl.nance

- Do nor dlow any lqud lo drs nlo ths prpetie

- Do rci . 6an lhe prp.ne w rh acdono or agqesew solul'ons

- U* onginal 3pm pads and accso. .s (p|p€tlo I ps) o.ly.

c



2.1 R€grch,liEd-Yolure
@

2.2 R.s.arch,adjustabr€-vorum.(v.ri.br6)
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2,3 R.s..ch, mutb-ch.nn l. *liGltbL-vorure {v.ri.bl.)

tRr cdqcd- trria wm .'.rEEf,u
|a4

q ' i6 ' ' .  . ' " '
The lehnrca dala is val d only when lhe quol€d Epp€ndorl pipe& nps aF used

Tsis cad6d od n accodance with ISO 8655lor pston_sloke ppeli6s w th an
a r cush'on us ng a fine balance wnh mo'slue tap apprcved bv lhe
standard zarDn adhontrG

Nole: on the 1-10 mL p'pene. when rh6I - 10 mL lrp long (se orde.ng
mlomal'oi) s used lh€ quoled lolerance ranqe ncEas€s bv a laclor o, 2
comparcd ro whenlh€ slandadlp s !s.d

Numbd ol delm nanons:
1 0: d€gass.d. b'disii0€d wald,
20"C 25'C conslani lo : 0 s 'C: wlh p@ weil€d ppsnonp:
dsp€nsing canled oul on nner walol v6$61
Ilthe place wh6re lhe p pelle 

's 
lsed s at €xl€me v h th alliludo. ai adlushem

must b€ mad€ n llne wlh lhe amb enl a I pEssure

Thepp€fi6 b€long'nglolhe Reseaoh Famrlv a/e pslon stoke p p6lles lhal
operate accodrg to lhe 5tr'cushon pnncple
The R*aEh Family co.s sls ol ixed'volume pipetlos. adluslable_vo !tu

{vdable) p'pen6 and dghl and twelv€-channel p p3n6 w
adtuslabr6.volum€ (vanabre) *nrns.
al mod6l! belonginglolhe Be$dn Fam'Lyhave eparale I p eJdnon

Each channelollhe mult -chann€lmod6lhas 1s ow. pislon. whch m6ans lhal s
posibr6 ro anach fewer lhan eEhl oriwervel|ps
In addd on.lhe owet pan can be oialed nlo a usd_del'nd pos 

'o. 
as Equ'd

I



h is possiblo to cho@ b6te@ a lowd pan br oiOht chamls and ld lw6lve
chan..6, Borh cow the see volome Enge.

Ftg. 2 Rdarch ({ringle{hereI) and muhi-ch.nn6l low pan

2

@

FirEi $top (@nng strck€)i ths
sspnabd 6lum. is dispdFod-
Sedd stop (bl@-d4; th.liquid
Maining in tho tip is blown dn.

2 S€ning.ing

Fq firsd-voluhe pipott€s, this nng is
ror adjuslrMt puDo* only.

whh ovorlapping cslibEhon 3.al
ls in*ting ths wt€rch dunng

To sxtracl liquids nom |qq vgsls, fl€
et€ction dse roy bo polled ofr whs
rh€.j&1io blnon is h€ld d n.

7
a

6 Multi-chan.el lorer pan whh:

a Op.ning ld ths t@l lor digaasdbly



4.1 \rohru eniry hot v.lld lq fircd-volum. nodel)

Thevoum€ca. b6changed co.r.uously by rclanng lhesenrng nng
(F g. 2-2). The lEur6 n th6 d gla d spray @ ead trom rop ro bonom.

lr E advreb e ro carry od voiume son ng fton th6 h'ghd down lo lhe lowd
varue 

' 
e nd go above th6 des @d vo ume and the. @r!m ro 1116 ow$ vaue

th€ rlFtt od tumd6 only *h.n a plp.tte np i. rtt chcd i.to Ehich rh.

io lac llare lhe *arch tor a sunab6 r|p, fie color ol rhe contd bunds
coGpoods lo lhe color ol ihe Epp€ndorl I p r3cks.

wh€. p p.nrng lqu ds w h welt ng pop€rl6s d fie@nt to rhose ol wal6l pl6ae
ob*toe lho Gcommendal ons conlared 

'n 
$cton a 5

- Th€ lqu'dwh'ch Flo b6 aspral6d slake.lDm a sunabb ves*l1lo. m!hi-
chann6rpipen6s. we Eommen! lhe @genr lervor 'Tp.Tub-).

- atrach slirable I'ps rhe D'p€tle limry lobede lhe color cod ng)

- 1- 10 mL mode. u* pipen6 only wlh llter rnserr6d

- Press down th6 conlolburion (F'9.2-1)toln6nd dop (measufng sroke)

- rmneGe rhe p'pen6 tp{s) apDrcx. 3 nm nrorherqurd.
For R6@rch. ad,usiable vorume (vanab e).500-5OOO uL and I -10 mL:

- Ar ow lhe contol button to sr d€ back 3lowly

- 8.106@movrng F6€an adrustabr6 voume (vanable). 50o-5OOO pLand
1-l0mLiomrher'q!id. wa'l appEr malely rh@ sonds

- Plr rhe rip(s) olr olrherq!'dslowt

- To @move any rema,n nq drop ets. dabwih non-lib@ls c6lu ose Wh€n do |l
so ensu@rhar no 

'quid 
comes olt ot rhe r p(s)

t0



For R@rch, adjust.blFvolum6 (v4jable). 500-5 000 pL and 1 l0mtjilth€
lrp 6 Moved lM th6 lrquid tm quickly, c@i{t io|6 may pGn lquid out of
lhe tip. This may auh i. lh€ pip€tt€d voluhe b€ing i@ low

- Hold lhe lipls) al d anqle agsinst ths insid€ wall ol the tub€r'well ol ttE

- Plsdownth€o olbuno. (fig,2-1) slowlyto the liFt stop (m6!nng
stE*6) and wail u.til th€ liquid srops nowing.

Pl$ down th6 @ntDl bufion ro rhe so.d stoke (blow od) untiltlE tip(s)
ivaE @mprotery 6mpt.

Hold down th6 @nlol bunon and pull lhe lipls) up lho innd wall or th. lub€.

- Allow rh6 @rol bunon ro slide b&k d@t.

Tips @ q*l€d by pBslng tho .1&tion button on the side ot the pip€fie
(Fis.2-3).

Oo dt r.y do,n dE pip.n ,ts a filLd dp.n !p l. .tr..t'.d ..
rnb m, clh In lhuid dtrins ItE pipgtt !

To guadle pEisio and a@uacy, ws €lMmdd pre-w€tting all nq tips by
aspiEting and dbp6si.g liqoid lso or lh@ tim6 b€lo€ pip.tting.

with th. rip nor in conret with th€ lhlid, 6mpty d compl€tat on rh6 innd qtt of

E4l.natior: why d6 lhe pipene ip havs to bs p6-stt d?
To cohpsnels ld th€ p@FEni6 ol the liqoid.
V'tening hquids (sem, dstdgont) io6 a thln flm on the inner wall ol the prpotts
lip. when the n6t prpotting is @ni€d od, the volume disp€nsed wolld thus b€

When pipelting *rum o. hioh-vi$6it soldions, wait a lew s@nds wh6
&praling sd disposing I quid.



! t ba/.|lr.rn

The ser a] .umb€r s o. lhe s6tr ng nng on the co.rdl bunon

Fe$arch, sin9r.-chann.l

O'stiled walr is dispons6d iofr a pB wen€d r p nlo a rLbe and 6lhs

Th6 resr s p€rlomed w rh a highly s6ns Ne analync ba ance (@solurDn
0.001 ng) by el6as'n9 lho vo um6

Irra bldinilb<l sts, sighing v6el, pap.tte .nd plp.tt tip m!.i
b€ th€ dm i.mp€EtuFl

lo calcu ala lhe vorlme. d v'de ih6 weqht by lhe densty or the wat&
(ai20 "C: 0.9932 mgfuLr mg,?!L = g/mL)

Vdums > lO !l- lO m!
For a vollme ol moB rhan 10 !L a balance wth a 6e ut on ol0 01 ng Ls

B.e.rch, Dlld{hann.l
Mun -channel p'p6tles aE lsua ly lesled by drsp€ns nq the volumo lom a p.e I

51.1 Wh€n should rlignment be canied oul?
The p,peh* belongrnglo lhe F6search Fam ry we6 t6st6d wth waler dunng
podlct'on n a.codance wih ISO 8655 and p@vided w n a car'brat'on sa t

In lh€ c6e ol doubls ansinq wlh Bgad lo lhe accuracy ollhe o'pen6d volum
lh6tolowng ponls should bo clanned

lsihe p'pen6 6akrs? llhrs 'sonepossbe 
@ason ior dFpensed voures

be'hq loo ow:ioubr6h6n.g and elnons a€ conlaLnod . sa. 7 )

12



- Whal is lh€ lmpdaru€ ol th€ sed€? (ln ops tub6, wat* at @m
lmp€ctuE €vapoat6)

- whar is rhe rdp-aru€ ot rhe pipotte?

- whal is lh€ lsp€tlE ot th6 aia

- H6 mg ben coven€d inlo !L?
OG th€ smd6 havE a diftrnt dssitv to that ol qt6/l

ls lho Pipsttng sp€€d t@ high?

lr tha pl&o whw the pipene is us€d is at exlrmely high ahilud€, d adjuslmdl
muet b€ msd. in liE with f1e mbisl ai. p|6uB. At 1 ,000 m above s level,
th* b a voluhs .mr ol emx. -O.4 %.

Asist n@ wilh th@ qu6tioB is @nlai.€d i. Eppenddf! SOP (S_tandard
OpsEting Pc€duE), which is available upon €qu6t. An SOP 6n be @lled op
noh @r homs pege Mepp€rddlcom.

I l'|.$ ch.cr! D.!v. lo b. orl|lc.dtu|. il l. ot to .9m lt t rh.
dCnmd or t E pi-tt h.. rn Gd (..q. dF lo t.{dl @mpomd. h.n 

'g

522 Follow-updbffit ln lh. @$ ol .frr

Fm a lehni.al pornl ol vi*, thrs is a zm-point shift. Ihs val!. by whbh th€
s.ning ol the piFne is shttted llmins co6tanl acds th€ sniB m6unng
.ang.. lr, td .xodq in lh€ c@ of a 10-100 pL, toll4 up alignm4l ot
1 !L tg*6 dee.r 100 !r (=1 %), the pip.tte is d$ adjlst.d by 1 !L ai 10 !l
(=10 %t

a Th6 pipotts, tip ard watd nusl .ll b. rh€ she temp.EluB
(2G25 'C. cond4n ro 10.5.Ct.

b In tho c4 oi adjusiabls pip€tt6, th€ pip.tte is st to the nominal volume

With a p|potl6 tip atlach€d to iho pip€ne, rhe d6iEd volufre is pip€tt€d
and weighed 10 tim6 (lor muhi chdndpip€n6, lhi. i5 wi6d out lor *h
chann.l) Ihe mqn ol lhis soighino is @nvdl€d into !L usino th. lollwing

The value oblained is tho actual s€ttinq
ldssily ot wa14 al20'C: 0.9s32 ng/pl).

(ar the lempqaluro sp€ifi€d)



d To align io lhs volume di3played, sido O (or 3 de B whh mulli-channe
p p€fi6) ol th6 wnch is hs.n€d hdEonlally lhDvgh lhe c€lb.arbn s
nrohe arionm.ntop€nng (FE.2-4)r ft€ pDd6 gnp 0n/hen doinoso
hold tho prpen6 venrelly.)ft€ w€nch is ths orared nro a venrcal
posilDn The cal|brat'on seal s thseby desldyed and cfrov€d.

6 i.!e$, ad,!.trbL-vollm (v.ri.bL) and mo|li{n'|*l
wh6n th6 eltinq r nq is olated (e ho. in lh6 + or , direlion), rh€ piston
sloke ol lhe pipetto 6 alto€d (athough the volume *ning drar 6ans

om ElaiDn B equar to lh6 tollowng:
F.@rch, adhrrabb.vollm ft.n.bb) F6$.6h, hu|d-cn nn l
0.1 - 2.5 !L atpor. 0.1 pL
0.5 - 10 !L appox 0.5 !L

2 - 20 !L aopor 1 pL
10 - l0O !L appbx 5 !L
20 2m !L appDx. lopL

100 1000 !L aPpor 50trL
500 50m !L appDx 250pL

1 -  10 mL appox 510pL

Rasnh, fuod-volsm

0.5 - l0 !L approt. 05
10 - 100 !L approx. 5
30 - 300 !L approx 1C

lo €duc€ tho volun.,luh rh€ s.ning nng (Fig 2'2).lockw6e. To nc
ih6 volutu, turn the ettng.ng cdnrsbckwre
one rctatDn 6 eq!.t to th6 totowno

I R6mov6 lhe w@ch and oove th€ sEn ng i.O backwards and loaads
u.n lh6 cou.ler and lhe 3lok. sysl4 l€k logorh*

I R6peal siep c) The r€dings mlsi b6 wth'. the rol€ranc€s sp&ilied r n{

ls lha nominal volume d6 nol c@spond wiih lhe m.6unng 6!lt. 6per

la



sh@ ihb diunnsn afock iho dri6 m.ei.g Eng, ir is imp.ratM ro cnek
iha ot ra. volurc ol thb 9iFli. sperf€d in lh. l@h.ical dala.
Naxi, d@ th. djGltrst opaning with o.1€ ol lh. &ppli€d dllratb. sdl3,

5.2.1 ACqtmd to. llqdd snh . d.dty dlli..r.rt to |tst or qbr

t E pos.iblo to adt6l m .t .aic volurr. or liriii with a (bltry ditbqn to
ItEl ol w.t r in s6h a say llsl iha volun€ dbFlay.<l dEpo.d3 ro nE vdlm

Al o0r rir.. lo. tE .di6a.bL pb.tL. D |w dn ol .lil.rt.q h. t
.4'd.!|.-t.lrr ('deld pb.ri. h- b...r cadr.d arto . tu d-

Prcc..d s d€nb€d ih eteF a) lo g) ol S€c1io 5.2.?.

Ming d in€ tuq6c1 ot @, all plp.tl6 lhoold bo d€n€d in a s.6r'
solulbn o. shdld be csrtult wiFd dM Gi.g l.opEpaml They stDurd th.n
b. dn! d m distrrrod std .nd dd.d,
Ih. $ds @ malnl4an*ft.. and lh€ pisloB Bhdld bo lubricated liohtly
(usi.g lh. silicone gEe p.ovld.d)wh6n cl6an6d or Eplaced.
Wilh lh. multi chdnol modsl, tho vl3ibl6 O-nn$ on iho lip holda shoold b.
Ighny |ubri€r6d and d@inq and ih.n slp€d winq a rinrl?e croih. l)o'€clivo
G.ing3 m6l b€ €pleed (s P'l a, 'Mainl.n.r1c.').
S€v€ra @nr.mimlion (ar€d by lh€ liquld dlding liE pipono 6 b. Mov.d
lnt fi. pip.tt€ ha ben dila.smbl€d (s Pdl B. 'Maidlelra@').

A pipott€ st in ihis way ddisB . pip€ni.g v.luo thal @mlat6 slth lh.l
h th. display ont ld tip lhold u..<l .nd tor $. wlum rrt dl For
this @en, w3 reomm.nd Lboling th6 c@vd€d p'pone 6 a nr.<l-
voltlmpiFtt ld "sorutron y'|

tlE .@ rd liquijs with a hiohd vapor p|Err! 6.!. oQEni: son€n6)ca mr
b. alN|n€d in rhis way. In lhB c&. m .Edrs'd urng o Eppdddl pcittu -

f,ttr.ffit



In ords ro dsu€ lh6 cons€tsi qual'ty ol lh€ p'pett6. m 
'@mmdd 

c'ne
coGronding patu ol lhe em. q@ario.
(Physloca6 Concopl + Physioca@ Conc6pt, Slodad + Standad').

' de@ 6vrd old opdallng iNltucli@s

Vl@l dit cnfElinc t .r!H ol PhFioC.E Conc.pl

N ":*,:"nwfffl

The low hart ol rh6 p'pene an be stFlized by m@s ol 3ted-aur@lavi.E
(121 "C, r br,20 mhur6).

ll neesery allow the aul@lav6d parts to dry at oom lempe.atuc. Do nol
6smbl€ lhe pip€tt6 unlil il has c@led down comp €l6ly.

4.2.1 SingL-.rrenn l mod.l

wih srnglo-chmn€l models lh6 ete.l on sl&ve (F q. 1 1?)3nd th6 lowsr pd
{F'9. 1-10) may be auielaved
To do e, hord down lh6 eterion butl6 and pur ot lh6 or*tDn sr6ve, thF
uo$w rh€ pipefio low* pan (q{h pipend up ro I000 [. rh s hay equ]E
a$istanca ol op€nmg A ol lh€ wBnch povded ss F 9. 3)
s|nsl+{rr.nnc, dju.i.bla wlqD {vrilbLl

The p6lon husl b€ @moved b.io€ lhe rD.te loes
oad can b€ unscrcwod (w Part B, Mant6mrc€').

tt



v..trrt 1- lo mL (Frg. i-i4)
Pull frn* down dn ol lh6 n@ c@. Tha liltd swoll6 up slighlly dunng .ute
chvir|o. cop|B qsnt wlb llrlgiing- This d06 @r inp.ir tuEion. chry
aut@|tu fltd 1x. ue6w th. 6mprer. ro*8 pen fin fi. gnp by tuming ro
th.l.{r, nol romino rh.ojetio d6vs (Fig. 1 12)et rh. sd. rlm. Th.3i&tio.
sLov6 ffi od ot i|3 b.acl6t .utdEri.l|t dunno tuming . d @ b. |!trb.<t

a3l Mut!-cll.dEl nrod.l

Wih itE mohi-channol rE<,el. lh. trd.i. brd pe,i (f:rs. 2€) is p|8c.d into

to do $, hold down ih6 d@rid button and uBFw the ldd pan ttom rhe Onp
by loiali.'g n c.tnnqdockwi$.

Al Fp€tt6 b€bnging ro the R€.dch FmiV my b.6xpo..d to W righi.
Any disroralion $hich may @cur hd no .ttect on lh6 tuncllon of lh6 plpott6.

a3 ot'lr i.rbi Ddo. ro dl'.rdl
n rh. i.dr.n dFtr. b to b. cnckd, nt iEd or olibrt d by
Cped.brl AO o. mil.r .ddc. p-tFr, ll drt b. lr- or
lr.4&c.rtd-d-dc|.rl

a lom call.d 'o@r minatid crtncara ior Etum ol goods' 4d g6n6ril
rc16 abqi d@otamrnation @ avalebla on dr hom. p€dai

A ,gt€d dedrrmiEtion dtifc€te m6t bc fttG.d with th. pip€tto wh6 it
k |lllmsd The *id nlhbs ol lh. B6!€arch mu3t b€ entoEd @ th€
d@ntamiml$ cdtitcats.
Th. bot6 p.n ol ttF R6@rch 6 b. d-dtdridt.d ot 9oranridv inlocti@!
.ub6r.|€ bt being 3rom-aurodaved ($ s4- 6.2).
Th. 8u.r&.. ol tho pipotl6 @n b€ disjniocl.d enh 6l@hol l6rhanot, prcp.ml) d
wilh a ditnl6ci.nr @naining akottol.



rroFabcl|n. - t r.rir $nhg ol tr - ,{t dln * pb.d.
lrrnloath. Dblcs.ll.
ph..i.S. - A pb.rr. !p rt$ p... - r.r..'drgha

s.ll|rr9F!Frt-hab...r da

ftdr.a - th.!9 bb6. - ftlatrtpclfir r
d$tt|grdro. - A poo.,ty itt{ pbdrc ip
!r v6lma ts b...r dd. s.

- Uqrrd litr ! hilh v?o.
p.{r! rE bdi pbib4

F AIF5lm y'Jl -10 nL

- fudl9s-looh.

- n bE'rnoidtoo
qi.$y n!|n llr. rq|S.

- tl.' tlod. I dtpllo

t|btdr b dt niid.d.

lPd8.

- F.olstn. pito.r rd
{PIr B,

*drrh.5(D-5@4

llq/id,

- n ltd b.i'F-ta

Fo. ndttd.nl ho.Ll:
- fti Glig ot th. chrful b



The pston sconlam'naied Ceanlhepsro. and
ubncate qhtly lPad B.
'Marnte.anc€ )

The seal s contaminat€i - Femove the p slo. lom the
p petre rower pad (Pan B
'Manlenance") Bnse out
the ower pan wth warm

d sl red wals and a low io
dry Replacelhesea n

- Remove the p'ston tom lhe

Ma nlenance ) and aerare
the lowef pan. C ean and
lighlly lubrcal6 th€ p slon
Femove th6 pston lrcm lhe
pipefle ower pan (Palr B.
'Manrenance ). Frnse o!1
the rower pan wth wam

d6n bd walef and alow 10

Lqud has e.1e@d lhe nose

It the€ is doubt th.r dbpensjng data a€ comct
To avo d dspensrnQ enors. the prec s on and acc!6cy ol th€ Reseaah need to
be ch€ked regu a y The P CASO sonware prcqram (see ordef nC Lnformation)
is avai ab e 1o delerm ne permrn€d syslemalc and random measling dev at on
(se Secl on 2 Technca data ) An SOP (Standard Operalnq Proc€n!6)ror
crr€ck nq p penes can be cal ed up iton alt h.ne pa9e wwveppendod.can.
For quds whose phyeca dala dev al6 signiticanlly ton tfroseotwaier
carb6ton needs to be chanqed n accodance w th setDn 5 2 3.
Ca rbranon w I also need to be changed flhe p p€ne s be n9 lsed at a very h,gh

19



L Si .g le-chanrcl  nod.r  - . .  . . . . - . . . . . - .82
A D sa$embly a.d asssmby .A2
A Beplac ng pistons and sears . . .42

l l .  Muhi-chancl  model ,  .  ,  ,  . . . . - . , . , , . ,06
A Rep acmg the O-nngs 86
I Feplacrng lhe pislon sea s 86

Pl..$ us only rhe.cc.t.od!r rcommcnded by Epp.ndorL
u3ing spaE p.rt!.nd .omumrbl.. rhal we have nol rcomm.nd.d
rnay E<lud lh. Flcirdon, .ccuEcy .trd lii. ol lhe d.vic.t, !N. do not
hdo. a.y ,aftnv d .cc.pl a.y Espomibility tor d.m.gc Blltihg

G@r:nt66 a.d s.mnry

In tho case ol wa(anty cla'ms please contaci your €spons'be Eppendon

W6a.and-lear pa.ts arc excluded lomlh6sananry When @t!rn ng lhe p pen6
lo lh6 Eppendort contractualpannef rhe ndessarydatalor uti'zation and lhe
pe.romance or deonlah nal on (s.e s6cl on 6.3)shourd be nc ude!
Sotu'ong musl becanedour by the S€ru c6 ol the Eppendorl conrracrual

No wananly shalapp y w th fr suse or op€n ng ol the dev ce by unaulhorzed

ie



;r rnlomalon on €placrng psions and seals as wellas
emb rg lhedile€nl memberc ol the Research tam ly

3i.|9le-channel pip.ltes
I. manlenance work 

's 
ca( ed oul usrng th s wGnch.

lpenngA: lo loose.lhe p pene ower panlomlhe Onp.
;de B: lo repiace the seals
;de C lo repiace the seals
;d€ D: lo algn th6 pipene.

\ | marnlenanc€ wort( scamed out using lhisloo

81

S de A: to rep ace lhe O f.qs on the.ose cones.
sde B: to@movethe ower holsnq. to ms6n th€ m€ta1.ips 10 €movelh6

Pcss P ece and lo a 
'gn 

llre prpette
SdeC: iorepacelheseals



(OL)led FnqeDsdd arua a'I6u.eFo Aq rF6up\1. sr rd.qt -
'ouad'd .ql otqoN*to -

/ ! 6'l s) rrl OZ or d. euedrd (qqere^) .unp^3nelsnlt" pue -p3xu rol

.t s pu..@Ftd ?tupqd.u g

'6^*ts !o\*le eql !.?uEa pw uounq uorsl66qruaop ploH -
qrEA 6qr 6n ld oo) 'do6 .ql ol0r u6o-pueq ued 6aot .||edrd eql da.s -

'uEd ffolaqt uo s@6
olur ! oprrs p8 Fqla60r ! ssad uors'd €qr F^o ( r) Fppq uoFrd 614 ..erd -

u?d FAor €u€d'd oql orlr (r) 6u ids qlh {a) uorsd el]l u4u1 -

r!!s*u r €.etd{ plE {r) 6u"ds qlh (,) uols'd e']|4o@u -

r$!.€t 6!ud. ol r..!qE rl Dpd .u 
V

I e^ous puE r.qF6ol (!) iappq uoFdoqlsd -

1p.pr^ord !c!oa.qt lo V uorrsod e6n 'Aressu lL)
uq eqtot t oorurnl Iq du6 €qr uot (01)ued Edq€u.d'd oql mGun -

'.sts pue suored 6!edea. € uor€s *
:ppou -lu o t - r €irl s' uoFl€ox€ uv

eoo, 6uFn {?L) e/€q. uo[sl6
€ql go I nd puP oD6dd eql p .p!s .ql uo uou.q uorl-1. .\l] uaop ploH -

o rlod / I 6tj 4qul.s p!. {ql/,6!qo v

au.dd P$ds rct suBd .'l'..ds .cqda ol aoq @ suo l.tulsu Iq poaollol sl
spou t€!ueq5€t6u6 | e iot I qusse puB I qu66 p lo uo&usop Fr6!€6 v

FnUEUsrquo{t 6'l) e e6ed s 6eqd

rFlirrP.ar I
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-. :h€ ock'ig m€nan'sh 15ar which,s ocared onlhe cyr nder anachmenr

, l5crew cylnde.1r l )  tom rhe cy nde.anachme l5tbytuhnqlorhe ei l
rJl thedsassemby ad supp€d overthecy nder a{acrrment isl t6m abov€

$h crr pushesr,re psro. dow.
.*phedsssemby ad dep.essed on rh€ cyrnder axacnmenr nlne owesr
::s ron us ng your rorchneer a.d lhumb a.d lse the orher hand to p! torl lhe

leep rhe dsassemby ad dep@ssed and push a.ew p sron onto pisio.
-rd 12)uprolh€ slop Fehove rhe d sassembry ad
;.rew cy,nder ll1)back up I ghi y so rhsl llre grcoves or rhe cy,nder and lhe

, .ce €kng dev6er5a)on cyrnder anachme.l  l5r iom aoove sorhar rhe
rgs €xre.o nro rie qrooves
Pl l  erecron seeve ( t2ron th€ rowerpan and hod steady

l0r nro qrp wrh one hand !snq rne orherroni

Sc€w Lprhe otre. pad othe p,p€ne rrnny
nser lanesf rer rnecessary



f.;' ',::El?T r:EI]l rT,:ir.r=-

A Feplrc 'ng the O.f ings

, The lwo slop hooks o. trr. rrsd. are delr.ssed and lhe cover
!  p late (Fiq 2 '7)pops up

Lr, . r ,a : l . r ! r ,1. ,

T: ] ' ] . : i r . ' r . ] i l . l l ] .

B RPpric ng lhe p,ston se. s



1-:ar r .m y.  as shown,n F g 7
' -  I  :1r€ roo underthe mera c p and s 'de l  upwads

'_ -  " ,  . (er  pan unr] lheseond c 'p tsJa.,nq roea'ns when dong so
t- :  *€rrhorderwih!o! , lhumblrherprode, ss!b,€l losprn9iensonl
re\ er on rhe second c p t@m the saroiy hook.
! !  otr  ihe I  p hoder(FS 3l
Io cl.ghlhepiston pur ofi|re sp.ngsrthe prsrons were de berarery oad€d
Jneleny, vrpe a psro^s ls$ 60 :t isopropano as r€!! 

'e'r 
and ubncare

Re attachlhe s ngsand lurn lheD s ghly

Azangemenr of rhe p slons
A-ch.nnel 0.5 - 10!L
a-ch.nn. l  10- 1@!L /  30-3oo!L

l2'chan..l 0.5 10!L
12-chann6l  10- 10Otr l  /30-30OyL

The I p hoder conla ns lhe Jo os,no lor each channe press p ece s ng and
spf ng paie yr rh 1rr€ p sroi sea under.earh lFq 9l
To remore t're seas o.n !o!r nd€i I rqer ontolrre open'ng orlhechanne 'n

/i\ th. pess p'oc. 
's 

under spn.g tension .nd may pop out dunng

0.5 -  lOpL and 10- 100 pI

P,essthe r l  re p. . . r  sde Ai  o i  r i€ r . .  . io rheope^.gsoi  lhe r !  i rorder
and s derhe pr€ss pece up*3rds s qhr ! Th s oos..srhe press pece a.d {
can be @mo!€n 1Flq r0i

87



O-$O!l

- P@6d aB w h rh€ oth€r B 26!. Th€ DBss or&o is disrd€d.

- usino srd6 C ot th6 l@1, pulr od the 3pnh9, st ing pldE and $l (Fig. 11a)
aid Bplace lhe dolecliv. 3€al.

0,5- lO pl .nd l0- t00 r[

- Lo.d sid6 c ol tho t@l wnh lhe p'6 p€cr, rh6 tha spnhg. tns rE sp.iog
plale a.d lh6 ti€ eal. RFiBdi side c rnro rh. tip hold* and pr* il r.
(Fig. 1 1b)- Make 3u€ that tha pbss , 4a is In lh. co@t posilon.

O-llt !L

- Pl&o 6 |w D|a pieo onto rh€ bo| ard orda€d as wrth ihe othd si:6

- The p6 pie. locl€ into placo in lhs opsrng ol h€ np holder.

- Slido th6 tip holdr comdordy ovd rhs pislon. whM do'no e, hold d a

- lJsing t@r thomb, p'F rh. fi6t chp fifrly upwar& ov& the $tett h@k.
Th{ otat. ih€ lowd pan, p€sing lhe lip hold6r agaiBt rhe uppd p*l whF
doin! e. usrng yoor rhlhb, p6s lhe sond clp nmry osm. hook.

- slid6 on rh€ ho6ng, pcs rhe $op h@ks logElhd srighiry dd p€s dom
tn6 covd olale until 

'l 
l@ks into dee

An rt-.p-. p.rt h.{ b.r h.rLd q oy o$.. n!.dduoir|
h.r b-n D.d., rh. plp.ttc mu.t b. t..t d to a6 wharl|.. it l.
nhcddlng co@cit (olib6$d lrclu<Ld).
|l It|g b.hrcttoi. tq .llDiErinq t ult p|!v. to b. 0*cc1!1,
sd rha plFtta to your authorizad .|..1.. ld npali

l i r



. ie Page 3 Fq 1 ol  t r  s ma.ra
' re.surelrr€consst€nrq!a l r . f theppef les o€ ,econrmend !s ng l r r€

: rrd na pans or lhe same g€nerat on
lare Concepl * Prysoca,e Concepr Stancad - Slandaro.

: i ,e!€!v oo ope,ar nq nsrJcrons

'a !L Ye ov, corlro b!r.n
la !L Ye o$c..rc b!x.r
)5 pL Ye o$.o.ro bLttc.
rc pL Ye o!! conrD butlo.

' l i l  pL Ye or.ontr .  b l t ro.
:al LrL B ue conf,o 5unon
aa !L B ue co.tc brnon

:00,rL B Je.ont, .  bJ1lon
00 !L B !e.ont'. blacn

10 l !0 !L

rC 100 pL

l0- l !0!L n.  6 i l
1r l0 I0C0 pL r . .  6r  r i

2 20 pL .c se.
10 lo0tL n.  16.7 r8r lu i

100- r000 !1.  f .  t6r  1 i  3

31 2 0C0 010 022r,1305r
31r2 C00 029 0221,13t01
3r r2 t00 03i  022.1J3t51
3 1 2 000 0,15 A22.!132A8
3112 00C C53 022,1i3259
3r r2 0011c6r !22Jr3305
31 12 000 cio 022J133a6
3112 0C0 083 022r,13:02
31r2 0C0 091i 022.r.13153
3-11 609 01t3 A2Ai6211

3110 3r 3 C03 !22jr62r1
3r r0 313 006 !22J76239
3r10815C09 a22Jt-8327

3r11 60i  |00 022.1763i8
311r 603 00i  c2217639.1

,r9ic 320 oci a22:152a2
3i f l3r5 035 o22r i6 l67

3r r0 353 t00 022.1/6€/0
3r 10 359 !06 022.1761i96
3110 355lOC C22116726



12

13

10- 100 ! l
200 - 1000 uL
Filhg tuba (5 p6., r *i6 p0rch)

taFra-F

0.1- 2,5 !L Dalk g.ay co.nol buno.
0.5- 10 !L Ulhl gay 6nlol bltls

2 - 20 uL Y6llow @nlol brrttd
10- 100!L Yelld cdlolblind
20- 200 !L Y.llow conlolbund

1(lo -1000 pL 816 conl@l b0tton
5Oo -5mO pL Volol c@!d tunon

I 10 nL Turq@ie cdtnolbuno.
1 Pbton holdd (5 p.s.)

500 -5000 !t

O 1 2.5UL
0.5 r0!L

2- 20pL
10- 100pL
20- 200 !L

100 -1000 !L
5m -5000 uL

0.1 -  2,5 !L
0.5 -  i0 !L

2- 20rt
10- 10OpL
20 200 pL

10O 1m0 pL
5{)0 5000 pL

od.r nunbr ordf, nunb-
Int.n rrotr l lldltr&Et..

3110 861.000 02247U91
3110 865.006 022476521
3110 872.@2 022476556
3r11501.016 022476561

31110@.114
3111000.122
3111@O.l30
31 000.149
3111 m0157
3l l1000.165
3l l1000.173
31110@.181
3r r1 609.003

31 10 806.0@
31 10 8m.0@

31r0 a10 @7
31r0 817.@1
3110 818 008
3110813.006
3110814.@2
31 10 415.009
3110416.005
3i 11 601.002

311l 607.@0
3111 607.000
3111 607 olb
311160700O
3t l1 604 007
3111 608.007
3110S26.0@
31108260@

022471456
422471902
022171953
922172@3
o22472051
o22472101
022472151
0221722@
022475211

02247636[
o224f63f,

u22176220
q.22476254
022416271
o22476289
@2476301
022476327
022176,313
022476351

0224fd3fa
022476374
02217d374
922176474
022470370
022416394
o224164!6
o224764!A



-  10 -L
.( n9 me.rran rF t.r 10 mL lnr I

odernumb.r

3r r0 336 006 022.1/6J:'J
l  6t :  !c3 : : . r r i6r .6

,r  25rL i .  sea
ir 5 .!. !L .L sea

2 2i  !L i .  se.
r0 r00 !L nc i6r  r / j  rB r3
l i r  2ca,,1 n.  F i  3 9,  1: lr00 1000 !L rc rF 7 rU,

r00- l i lccr 'L f .  :  j  I  j  r i
I  l0 nrL n.  r : r  3r  r  15,  5r

F nqrJbe 5pcs r  { ,sr , ' r .h

r . '  a00 ! l .a !L " ._-  
.  .n - .

3 i  :  3- :  - r  r :  l :2r : r ,a56
3j  r l l3/3 009 a:r2; i t i5€r
: i  r -  aoi  iar  0t2: , . ,3!5

r. .  i  a l .0. !  r . '?r i r r581



l l l. Mullichanhel plpetles

C5 10 pL LqhrAra,r .o i r .o bJ. : .n
rC 1il0 !L Y. or, .oft. bJroi
30 3il0 !L Orarqe.orf. bJ:ci

!5 10 !L Lqhtqra! .onlro b!1. i
11 100 |  L Ye or.ont ' .  b!1ci
3C 300 !L O,a.qeconlr .  l r l l . i

1 sel . iO nqs rcr  iose co.es
n. assemb! ad fof  r00 alrr30c !L

ls-ae Pa!€ r 15.r l. s nra.la
ser.r  p s lon sea s. .nt :1s r ! ' rhe,
p.ess pe.e sprna sprrg Dalel

31-.1000 f5
31 J 000 r31
31 J 000 r53

31r.r  c00 r23

3'1 1 6 'C C02
3'1 1 6.2 C05

r9!3 329 005

022r520,ra

022r5206.
022.r5?03a

022.15388:
022J5390r
c22,r53921

4221539tJ3
02215393C

02215639C

022J56351



,.. addilisrl acc.$rio!

,_re.1€seoor Tp.T!r)
r ,abenJr .h3nne rd.eat lenl  !esse

iSO lPp€lre Ca brar on Soiiwaiel
ASO accessores sft epF€"do4 cnra oE
3.al  o.  sea @i5pcsl

b p p6r1e suppons
-rne horder repracemenr ro, srand

rcime.l ro ab be.cnes and *a i

:Dle. only ro, p penecaouse .130/ rod
:rprer lor Reseaich larab € 500 5000!L
rrplerro, Research Li!I channe ppettes

31r0 112 003

0223.185r5
0223,1350J

022?65806

022,r55311

02244r913

120

: 200

: i  5000

CS. flhe pack3g n! unrssrared 'epr€senl th€ m.mum orderng clantrtyr
coror o.der n!nb.. oder numb€r

NodhAmorica

422!92t12

022J92039
022,192441
022J92055
022,192000

dad o,a! '  0030 000 Bi l
nd Lr qra,*  0030 000 833
qhr g,ay 0030 0c0 351

0030 000 370
oranqe 0030 000 397

0030 000 s19
0030 00c 973



01 20pL
05 20pLL

2 200 !L

2 200 !L

20 300 !L

C5 20!LL
2 - 200 LrL

94

Colo. Odor n!hb€.

00311 000 i65

l l rquose 0030 000 r31

0030 073 20/
mad. f  q,xr"  0030 073 223
ghl qrry 0030 073 2.10

0030 073.266
0030 073 232

b ue 0030 073 30.1

dar i  er . \ '  0030 0i3 363

-eJ.  r , . -  0030 0i3 380
'qhl q,Jr 0030 0;3 r0r

0030 0i3 123

0030 0i3 trl
0030 073 160

0030 073 7r1i

, { r  r  q, . i -  0030 0i3 /62
qhl grar 0030 073 i3s

t€ otr 0030 073 300

oran.r. 0030 073 827
b ue 0030 0;3 313

0030 0i3 002
-ed, r  r / i , "  c030 0r3 c2s
qhr q,.! 0030 0i3 0r5

0030 0i3 061
0030 0i31183
i l03i i r0 i3 r00
4030 0i3 r69

022J9210.

022191r23
022J9143.

022J91,r53

022J9r50r

022rsr5r:
022r9r52r
t22r9153,4

022J9155:

022r91i09

422191725
022191/33

022,191750

022t9r326
022,19r33r
c22.19r3J2
022r9r35r
022J91335



01- 10!t

05 20!L L
2 20O rL

20- 300 !L
50-1000!L

500-5000 !L

slen e Plus l0 x 96 = 9601ps
01 20!L

2 200!L

R.cks €pp.ndo.l Biopur
.o o/ess. sle. r€. pyrogon-lree
DNAJree. FNase-l@ ATP tee

$nsrG5 (€ep..dort a'op!.)

2-  200p1

422!91467
022,191043
022r9109r

Od.. nunbd Order numb..
Inrernlrbn.r orthAm.nc.

022a91903
022.1919r1
o22!91924
022.r91938

0224919s4
022,191989

0?2491406

422491822
022491331
02249r3,19
422491857
022C91881

o2219225A
022492276
o2249223't
022492292
02219231A

- j  " i I , "  00300r00r9 022,1s1130
0030cro035 022,1911,13
0030 010051 022,191r 5A



ode.nuhb.r od.rnlmb€

n' l  !d!3 L h s ier  Da.k€l j

4030 0-:52:.

a33C : ; i  5.r :

! l2r9r2'
022r91229
022.r912i :

t22r912::

96



r.- FS LoR.lention Duariner, PCR cl.an,
: i r),ogen lree. n ,acks.

' r0 pL S Dlarr rer da* Aray
: 20 !L L oua t€r
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