
'lfi.!. f0?In!)
*

rJ':. r . {0rrn!)

ett't r"t.",.ti.-gg.tt"
Automaric pj.perte veairrr 1Sit1;fufis;fi.u piperre $rit 1aouJsoon

rftu : i6io
1. Washing out r:.:ffulili pipctre urie uur; ,,To conrai1r,. n.!o

"IN" 1;Ufiu Mechanical hand pipetre {n||u!
2. Reverse Eechnigue nr\fi,u1il16 pipette utieuul ,, To defrver ,,

nlo "Ex" 1ilifir.r p:-pette !0r Three-posirion air-interrace
3, Btoh'ing out n:rrfi'ulili pj.pcrte urirsut_J B]orrs_out ldlirytr ue_

cnanr,caL nanq pipette r!u! Thlee-Ijositions air_interface[oi r fr.rlifivrrnu igvr

''t5. n11nll.tatowitrnruor luToIATtc plttTTE

rniurtlfni dllq
qn! nf, nied.r rriq

iJilgu Autonatic pipetre (mcchanj-cal hand pj-pette) li rrirlrlUn_
!1xei ftufl 1\;o\rrJfirJfinrrn, rnr:unnd 1 nu r orrsfa.rrJfirlinr : s nlrnfi ia rfi orornlnr'r
d:t?n '!?rr5e lnio.r $ncrduuhinir pipc*e urie drlifi.ulruruuie uiodrslrferu
Autonatic prpe*e rudrdfilrrnru*r rid{o,r1io-r.rfru r fi,lrnur,lurn.,?o\, pipette
jT rnrstl€mtivr'rnr:r'rrouurodrllnio.rnioLi rroournc:n.rlqaoudrurnrirofre r orr
"tun:fida'rirdr.r 1 { r{uui.rro r auoltne'rrraouorirs'j.ru 1 1au1i'r nio.r0oLidori.r.:
naonlut ?rJ l.:!f,'?ou t\?o\rn,t:tl.)caeuu3!rn t Automatic prpette rniairs 1 *aciG
*rill d'ror nrr i ilr*:1 urniurifflau1qlirl.,

?tqn?o\ Autonatic pipette
i. rlfl Ai-r_ rnrerracedlud.r rflu

l-. r Two_positrons

I.2 Tnrce_pos i t j-on s

L,2, L T\ro sprlng pressure

. I.2.2 Mecharlrcally interiocked

2. 70a positj.ve qisplacetnent nto Solrd rnterface

nrnitr r nlai0a no: r uagnnl : urvrri lurirnurfru r 0u\t1lr!,
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?'llf,'fll,l4filrrTl:unftJ ri$l'Iru.r

t,Aiu.fitfb wr 17 (3), 18 (1,2)
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2q2,

{nhdeunnuu:ui1f1i

ninr:r:rrrol tdo

I.
2.

3.

4.

rf,rlrnrnr:usn
5.

{olrlnriio.rne:n:eraou llrr:
lilrturrl .r flrerliirn,rl'r?if,au
rthnrrntlstoir1udol
r rirnr r e4a'oatdu nlsriarrr:ermralu

etlilnid.siar 1 ror rrrl*ih, 
.{rr

rdo r ruoqr*r:r;rrrla 1

u|lus

DiDctte

l. r r{atdl (Anat ytica} berenc.e) dlrdofial; soxilnxrelli a t'.r

2. rirn& li r iuetecerulunrrrrrraeutFbnrrnorr Autaatic pi-
trrtte €T a.fldsreodi'! prltctt. 6Onligrt&ue:ri'rur*rs 1 urirrrflrirrrtrm,rnr-l
uriute*il ds1uI:nirl 1 fiurn*r.r'tuoqjuie urrri'rs;r.o 1 rflfihirflrrar.lrnuruih
!r16i1rflgf;rlnu

. 3. rru:l5iiin*r urreno rnlr: rdu {a lnoi
rnsilu! rroi l"nft Trqor4prri'r*rfltir.rereattnbr-rr:
t1't1.lurini".llrlnrluriutNri'rdqrrp;r.l 1 (n:rd r 

1

6. arogrtrlr:u$ri\lr:rtrtarniblr*ltar pitlctte ltlnrnt:uan tr-
m}ii'rr.ie1;1r.b{r'rlnretarnr; [flrld1#hhn*trtl pipcttc dt:*tn*uer1rJ
si2 ro fit{ [r0rfbnrtatartnrrrrtslmhsrru*lrd!

7. orgear$t!
8. surr*6r r{hnLanti.r.raranr (mrld z1 -

9. &rt-.tic pilrtte dcrresrnrftmr rian tip Clai

'ltrrrtraurlbnrr
n"1r:"rtorntrrrrrla{ Autdtj.c piPctte rrltfll*lsri so b1r:ht

iulrt,i'ritrn'irdrclnrl6rm se:r1 rfnrntrm2rar ftjslt|{
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r. ra1iindu16i0n r na i6.r1idqrun4firios r:rra :o u.rl1 i fialiqorn{laa,r
riin*u r virttlqoarqitolfosri': 1

2. riuulluur4airlir r ih: eutomatic pipetre {€a'trru , Uit j rn:d I aann:rq
cou, do{n:rraou, iu, rfiau, t rar

3. g r nla.r{ivjr aqjlu::iudnr qa Jnlo'[ri lnoqr rnr{a.rr]h,uos r n {a.r,tirr rr,i.r

rj:u r n4o.rti'r}i r itu "0 "

. 4. ldriinaiuaslunuu:dl:n:rcaouliurnr autornarj-c pipetre frnr6n
riau rfruriou rdod rdaleirl'rrrl ea:rie u 1 r.ln pipetre nu;rliriurcliUltFoorjirrnr-
sug rdo{i.rrjingno:lioqjnrrnarrr r nia.r,[i.:vrofi q,r rntu rornrg';dl du rmiinfinliaajr
r ifur]iuqnza\nrgu:

5. 1r] automatic pipetre dccnrelaou it.Lrr:rlariiniiumnfln rnaid
rn3ul'[i rfnRruuan tj-p i'run':;orufiog*iethioua'rlunrsucn''t6irii n:rlaou'rriqni'a.r
nrr lraiR n:.lnuieaen tip fi'r.ri-rrr ,l rlzur ldaLin.:urliurn:

6. d.rrlinrfnnr?ru: 7 riinfinfin:rlaou uirrnrjinrln r iun illuuuul.b;r, rfiu
rlinfin:eu.5.rd I

7. ! a1r1gu!oon!1a.rn rnior:ds 1i autonatic pipette lnri'ra*od z

l aia rr'[ lui'rris lna.oluruulbil r iuriinrln:runisd z

' 3. vri rtiud rlou 1 I r_.1 tuli'rriinrln;el1fn.:u ro a5s

. e . r.ar lvroiTu! r nai.jras.Luiirihinrrraatiriqona4li rvirla a'rq"irnr..)r,
nu r uriut o.rriidqnmqllto:riu

10. rarriirfintouesu:Ljauaonqrnriinfin:euaisfi r r rfuiiinrinriidr:el
aoutFbrnrni.:d t

nrriiurlnto.rriidntqaoulilmrn5rti z fno r orihrrTn.:rln*sd r Lj
auoonqrnri'rrgn:rrn{.rd z

rrrjiwnta.rrjidn:"ado! i!1n:n*.:d : las i o ljhnr:n reln*.rn z 1l
auoqnl, mjinr:nrtrni.rd .r

ni rriud'r3au 1 l rtrunliinsnrihrin:eraauLia:r ro nj.l
rr. r r-JduurihnEntasrihtin.:rqaau uia: nftrrnn 5l i rfu!a 6n ll

rrJduurlhrgntorrrii (iaAnl!) rflurJalrn.: (1lTn:ir:) lnunr:iru
n r rlrnl r utiur o.rr]h



q(<.r
?l:d"n rvmiFn'DruryE rdtr.:'bol

rifr,rg' ffi r/ (3), 18 (1,2) z?8

t3. n'rueorr r,lean (i) tostFll'rr:rildninrrn; I laoufi.r to nis

14. niuronr standard deviation (s.o.1 119q"', ("-l) 2

n-I

,liu x = tjll1':rlhdr:rtrsr.ruio:aitt
i = i'r rqdu (Mean) to\ fu1r:riidrin e:nteraoufis l-o

n*u

N = q'1rl?unisflflin1.rt.r?atou

n'rtJra|firSj rcEidta.rar r!ulhrj.l-)! (coefficient of variation '
c. v. ) 11n{n':

C.v, = lO0 S. D.

- x- c

n'r'i!r eria

r' Q Mean (x ) i:.Ilr:infaerlu .tth (c.v. ) ua: fu1nfltoviluia:
drfi.: ro ir l niou 1 fiu

2. n1fln11 pipette f,s ro drnr;niedrsqnio.rlri0 ranaom error 111

rfiadu r riu Lj rnao overshoot, 16ii{ls{6o rfiulr] nlotirufr ratcrn raia{dt8t dr

taean q:riruonfirnrrrgniawos ptpette riu 1Iau pip€tte dd.ruolft'ir1ili ir
Mean c;fo.runnir.rrrnri-rdnlnurhwten{eirhirfiu 24

3 . irutmatic pip€tte f,ui tip lrje:orrr, rttlotlrr'lo nr:1i pi-

n

p"tt. Ugmio.r gnrce:rioulf r€uIrr{l c.v. g\t r{tu 2i riu
3 . 1 rJisug'rravarurrn rfilltjtda\tln !reo overshoot rdoli re-

verse teclurtque

3.2 thiounr':aaarur:sorfiuld r(iatlnun tip f,nfrrlr:e:eruriou
r: qrtFtllrlin:r.:

3.3 rnaOntune:li pipctte lriqnio.r rriu Liarn tiP rdoGau

rrra;atldnrtu: rlagro, :e:aruua: doucr:a: arr.rb rfi!\J
3.4 furdr tip 1ln:Od€noaar:a:aro r nr;oqinrtruon tip
3 .5 tip \if,mofifi'ufi1 pipcttc niliornr;*monlitrnr;uangu
3 .6 d.dingnni rdv o'rfr ratea
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3.? tip Lialorn
3 .I a'rl, oan

4. C.v. Linr: r fiu 2g

iGuilt
@PlP@

' I. uflllaunrflJttri"u =.r., rdo rdoulnquiunloelbirnlrsau triuuw

solid interface dforir.r I llufi calibration 9ua9e

2. irpgrlafio'rr r duuunruurl $T cttt€ t Snrioulridurlo rrJduuaflrr nlo

eirutit'r1r
3. r rJduu tip qnlnri

4. drru'l€nrrerrior

5 . rdor'rnrr urilt uielfr :rraouriiltT n:6'r6nnfsnd'r

1un'rod c.v. d.0 ldolr,1qln rrnagahifina

l. fi1n0n1.:nnre1trtru! randon "rtor 1f caribrate illnri1rtu ldr'r

aerrrriarv,5llf,lrndu
2 . n rn r yrrgdllilriintohi lnfa.rlflnrnltulf rirlrodrstio': uri r luriou-

uien'rlf1nior

nr:rld I nr:,rltfluurtrrlnurudutotrri'tlqonqoir.r 1

goo4!'r. n11!llu..lltuu qs?rr!8 'n. i" ,ll,llul ulJu

20

2I
22

24

25

o . 9982

0 .9980

0 ,9978

o.9976

o.9973

0.9971

0 . 9968

0 .9965

2A

29

ir
32

34

. o. 9963
'0. 

9960

0.9957

0, 9954

o,9951

o,9947

o.9944



a.
l'r:dt:rl4tiFn'r:$mftJ riu.i"bTJ

oi.firsu ffi fl e),18 (1,a) zvla

@PfPg
{riuulireu:rrrant:r:nfioutJrtu.rni Autorntictpipette drlntnr-r

rrrr0rn, :unnri !r11nu15u r{u\r1nrilir navrtrli Lauri.roon rflu I n{l (rr:rsd z-e1

rdodrslir flucrorirlrinlttrreraourFllm: Automatic pipette

l:ttaourFllrtrt Autonatic pipctte di'o ur.e

Lflulrr ro0 llIa:-or: liaraf,o

n. Mean = IoO.5 1!1a:ic: (irltnrosurt$vr + 0.5 t)
!. C.V. = 0,32 t
A. tFu*rriifis to nirrrrih rauoi ua:1nir iu.,rfi'utFtrltr:tas pipette d

ntrnualrlf
n.tt[rJexe pj.pette d6 "".,lt""y $n3 precision I linr:li6

Ldld , ntrtcoutFtnrr: Autc'natic pipette drio vor.nc RTr.{ 88o D

tFls,,rt'r 2oo lllnrirr lierafto

n. Mean = 2o2 lu'la'lf,nr (i1lr.lnno.rllgyr + I t)
, ?. C.V, = 2.15 t

. . tFiul'rriiaSsd t, 4 $at 5 urnn.jr 2oo luIrrfu: lthrn tfinar:
deuin z n{.rrnu rr:ritimrir.rari'r relo

nr: liUena pipette d I """or".y fi rn:r;r-Ftlotrilfti.rdlrnnirsa;;ounir 2oo

lu1gr:fu: rqCou5rir Mean 6g$1r;rfi! 2 t ui prccision Ljl ( rnu z t) !i1'13

tnlt'niilrierii r, euofiuf.rnla orrlm rnrltrn
r) pipettc lrr qaliLirrii rlrlo
2) rnt0;nrtn:rrsollriiortil rda tip rfirrr'rai.r'rtiu nttd t, a

ua: 5 rjsioulfinunri'r rnr;ianruuon r rorthioari'rldnrsu:fir Cuilfurn:lrjrie u

dldiora'r r0unrrriol rl

ninr:r:ereallnrililn rnl0r nrn r ftrQrrara rfia.rtrnn rnqd n1:rr?t.ou
1nil ,::f;'!:{v!;n'rlf c.v. ri'ra.: ua: r.tan rv rirln6rirrinlnurmndrli uonyrn

101

nt':u ele

Ldlrd I
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VoI .

n{rd r
!fiou !fl:1?[J
?o\t Autonatic pi-pette

%i.-int..f"..

Automatic pipette

) \)'7

l,1l,A

Q rhree-positions

n1:1\fi 2

ry?11n1191?ldau

iud 4

driouac l.todet

d;

Jtren:dd.rlil rra{nir / tFilrr:d r 6ann.:eccou
r n{o.rti.:d1il,un1.:r :?!da!
iilgnrournu; L.2i 43

Speci-l Iasuc.

nr:n:rnaauillrn:

nft
q., nerruururjutouii (o) o.9sj6

10o 1l1n:6nr/loo ls'[61511
CP3-2OO D

BuIl Chi.rg Mai AMS

17 (3), 18 (1,2) 1985.

Q rwo spring pressures

Quecnanically interlocked

@-tvo-pos itions
Q eositi-ve d.i-splacenent

Chyo Jupiter

Q&tt{ltija:rl?adou

n5.rd riinrlnrrl
(ntu)

rlinunrii
(nir )

riiusnii (w)
(ilafintu)

rltlrn:rii 1x=ly
(b1n:6r: ) "

x-t (x-x)'

I
)
-l

J
6

7
8

IO

1.375r
1.4753
1.5754
L.6756

1,8763

2 .I77L

0
o
o
o

I008
LOO2

IOOI
1oo2
to06
loo1
1000
IO06
1000
100 5

o

(.)

0

1u0, 8
1oo. 2
IO0. l-
100. 2
I00. 6
lo0. I
100. 0
100. I
Loo.0
Loo. 5

l-01-, 0
100.4
100. 3

100.4
I00. 6
100. 3

IO0.2
lot.0
100. 2
100. 7

0.5

-nl

-o.2

o.2

o, 0t
0. 04
0. 01
0. 09
0.04
o. 09

o. 09
o.04

r,rean ( i) = r00.5 lx-xl'?=f n ql

l---
I e (x-x) -

\..._-n-1
IO0 s. D. r

-

10- 1

10O x 0.32

I00.5
t

= O.32 t

'I ar- 1
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nllnl?qco! l!1n.: Automatrc ;:pet te

nrjld .
tlou lnl,.lnu ll .ll. 252'7

to\t Autdnatic PiPetLe voLAC RTM 88c

gor @ort- r.r,a..f 
"" 

u

@rnt..-no" tt'o""
@r\"o "ptirrg 

pressures

Q ltechanical !Y lnterlocked

103

1l1"r6"t /too lu'l nr6rr

o .99A2

r1:dt rl4Fitrn1:ru#' rfun"bn,

nn"Jnrfu

{xin'rrn'haco!
5ud 4

dfigua3 Model

i'ertgnto{nrnu:

Qom{firortlzrcou

s.D.

c.v.

Q t o-po" ttiorrs

Q lo"ttt.t" dasPlacement

tttren:dri.r'lil ru{rEn 7 tF}rl, n:fl t 6onnrrrcou s0- 5o0

,nlosd.rdlilun.tti.rllcott cnyo JuPiter GP3-2o0

5 .6808 n It!

20'q, , ,'':rllnu, urhtalrii (l)

I 169.43
\ IO- I

I00 x 3.34 I

q{.:d rilngnlr
(nltr )

riingni"l
(n5!)

rl'rnllnrii twl
(!aanlu )

11u..,"rrji 1x=w)
(ll1ardr: ) o

x-x -)(x-x) -

I
2

3

o
-l

to

5.8902
6 . 0900
6,2AA4
6 .4964
6. Trjlv
6.9004
7. 1004
't . 2990
7 .4967
1.6967

0
o
0

2094
l99B
I984
2080
2O55
I985
2000
I986
L91'7
2000

0
0

o

2'J9.4
L99.4
198. 4

208.0
205.5
198.5
200.0
198.6

200.o

204,2
I98. I
20a .4

r98. 9
200 .4
199. O

t oa 1

200 .4

7.8
-l rl

-3.2
6.4

-3. r
-r. 6

-3.9
-r.6

60.84
3 .24

to .24
40.96

9. 6I
2.56
9.OO

I5.2I
2.56

Mean ( x) 202 .O (x-x) 169. 43

r-| -.2
I e (x-x)\-:T
r]ry.t

x

4 .34
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filr1\rd 4

BulI Chirrg Mti AMS

Specia] Issuc. Vol. 17 (3), 1B (1,2) 1985.

n-| trr-)e6lo1jl.Fl!1r.: Automatic pipette

11r1nlln11af,A!

iud 4

ncjud 3

rtau unr,]hu tr.fl.
volAc RT!{ 680dfosa: Mode I t|a\t Autornatrc prpette

2,1nOn (31 Air-interface
.'./
\y/ Tnree_positions

Q uechanically interlocked,

Q nro-pos r tions
Q lositive d.isplacqrent

r-Ftlrr:dtj.rl{Iau{Hnn/tlil.rr:d(fioner.letou so-5Oo 111a.:dn:/l0O llla:ir:
r niasd.rdlilune:r:?aflou chyo Jupiter cp2-2oo D

r]ingntortnrru: 12.AA4i nil
qrur{O!s;r:?adau 2a'.d, , nerunururiuta.nil ( p) o.g9a2

Q n^,o spring pressures

ro-1

100 x 2.89 t
488, 5

s.D.

c. v.

l-
_ J e (*-il'

IOO S. D. r
-i-_

x

z.AY

= 0.59 t

n5.rd rlinrlnterL
(nl! )

riingnrii
(nt!)

rilrr:nrih tw)
(iiaintu )

r.Flrllii (x=Pl
(b1nr6r:; "

x-x tx-il2

1

2

3

4
5
6
'7

8
9

IO

13.3702
I3. 8584
14. 3459
14 . 8291
L>. JZJS
ls. 8086
16. 2958
16. 7840
L7.272'l
I7.7608

0 4855
4A82
4A7 5

4832
4942
4853
447 2

4A82
4AA'7
4881

U

0
0
0
0
o
0
0

485. 5

44A.2
487.5
4a3.2
494.2
485. 3

48a.2
444.7
488. I

4A5.4
489.1
488.4
484.I
495. I
4A6.2
488. I
489. I
489.6
489 .0

-2.L
0.6

-0. I
-4.4
6.6

-2.5
-0. 4
0.6
L.l

4 .4L
0. 36
0. 0I

I q 1A

qJ.)o

0.16
0.36
l 1

o.25

llean (X) = 488. 5 -x)



?'l?fi'D[v1fufn1:|'o{cl
wa qa

{L0_flrfE ljyl 17 3)

r*N'bor

, 18 (1,2) 2528

n1':F l,)!dA!!3! 1e l

tu)

Automatrc prpette

nejud +

r f,au !nlla! 252')

oxford!a! Automatic pipeLte

@eit ,-nt"tr"""
@rnt"" positions

/tro "pr:-nq 
pressure

nr:'l\'fl 5

tn1n1lrt?ica!
5ufl 4

diaua: uocier

g0a

Jll'rr:dti.rlil nu{r-ar 7 iiurrrd t Aonn l" cco!
r, niosd.:rililunl in.:.ridol cnyo Jupiter
iirgntaurru: t.2443 n5l

r0o luln':6r: / 1oo lllnrdnr
cP -200 D

3

Q uecnanically interlocked

Q ttoo-po"rtr,on"

Qeositrve oisplacement

n-1

iO0_S . IJ. ?,

X

QoMoEtorn.:"ldau 23'q, , ne.lrur urjura.:rii (o) o.9976

e (x-x) -
S.IJ.

c. v.

E. 5t

= 9.O2 z

n*.rd r]'rn:nrel
(n:! )

riinr:nri'r
(nL')

riiugnii twl
(8afinfr: )

rtiurnrri.r tx=[l
( lu ri1ar1 )

x-x (x-x) -

I
2

3

5
b
7

8

1o

I. 3446
L.4447
r, 5445
L.6447
L,144A
1.8435
I .9 369
2.O255
2. LO76
2.1851

o. 100 3

0.1001
0.0998
o . lo02
0 . Iool
o. o987
0,0934
o . 0886
0.0821
0.0775

100.3
100. I

100.2
100.1
94.7
93.4
88. 6

100,5
lo0. 3

too. 0
loo, 4
I00. 3

93.6
88. 8
82,3

6.0

6,0
4.6

-16,6

38 .44
36. 00
32.49
37 .2L
36 .00
ZL. LO

0 .49
an ? (

144.00
zI).>0

t"lean (x) =
-2(x-x) - 65I.60

651.60

IO-1ta-
I00 x B, 5I t

94 .3
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{xin'r:i:?eco!
iud 4

Speci.l Issuc.

nlrn:rraoutli!rl:

nQlvl )
Itou !nt'rn!

Autonatic pj pette

VoI .

dfog"" Moa.t to\t Autdratlc i-.lpecEe

z)/ i

EPPENDORF

@ r"o 
"pri-ng 

pressure

Q ltectranically interlocked

Q rvo positi-or.s

rFlT n:flti'rli1rru{air /rJillrd r Aonr:zado! 5o0 lu1n:6r:/500 lrilnrd*r
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Q nositive displacement
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n{.rfl ilnrln:rr
(nr! )

ri'rnrinri'r
(nfu)

iinsni'1 (w)
(iladntu )

d:u1iflii (x=I)
(111l:finr) "

x-x (x-x) -

I
2

3

5
b
7
a

IO

13 . 3648
L3.85i4
14.3534
14 . 8459
15. 33er
L).62t)
16.3I9I
L6.6a't2
L7 .2953
17 . ?818

o 4955
49 26
4960
4925

4884
49L6
368I
b08l
48b5

0
o
0
0
o
0
o
o

495,5
492.6
496.0
492,5
493.2
484 .4
49!.6
368. I
608.1
4A6.5

496.7
493.8
497 .2
493.7
494.4
489.6
492.8
369.0

4a7.7

I.4
4.8

2.O
-2 ,A
0.4

-L23.4
LL7 .2
-4.7

18. 49

23.04
I Aq

4.00
7.84
0.16

t5227 .56
13 7 35. 84
22.O9

Mean(X) = 492 .4 -')x-x, = 29042.6'7

s.D.

c. v.

| 29042 .6'7.t-
IO-l-

I00 x 55.81 t
492 ,4

lo.tJI

11.54 t
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1s7

n1.1\rtl 7

{n1n11r11ef,O! n6jld 6
Td 4 riol !n.:.rrilr 11.n.

lifio$ac l,rod"l ro\r Aur@atic pipette
g0r @eir-interface

@rnr". positions

@noo spring prcssure

Q uechanically interlocked

Q t.iro positions

Q tositive displacement
rJtlr*rfhi.rlil ru{rh /r.Fillrd ! aonr.lrrco! 5oo 1rlln:drr/soo lulr:fu:
r alo.rtilililun'r:i:2sgor chyo Jupiter cpr-2oo D

rilnf,ntorrartug l-2.8434 nlu
q0nlfurzrl,llta! 22'a., arrurururhtoui'r (o) 0.9979

IOO S. D. r
--I

IOO x 12.49 t
513

r*N'llDJ

18 ('t,2) 2?8

nT rr:rcaoltFl!1rr Autonatic pipette

Oxford P-7000

L2.49

= 2.43 t

a{ttl ri'rngn:el
(nl! )

ritngni'1
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ri'rngnri'r twl
(0alnfi )

iltuildi(x.I)
(llIrrf,r:) u

x-x rx-I) 2

.1
2

3

5
6
7

8
9

IO

13. 3678
.l.5 . uoSI
L4.3922
14.894I
r5.4000
L5.9072
L6.4072
16. 9443
17. 4528
L7 .96]-7

o .5244
0.5003
o.524L
o. 5019
0. 5059
o.5072
o. 5000
0. 5371
o.5085
0. 5089

524.4
500, 3

524.L
50r.9
505. 9
507 .2
500.0
537. I
508.5
s08.9

525.6
501.4
525. 3
503.0
507.O
508. 3
501. I
)JU. J
509. 6
510. O

-II.6
LZ.5

-10. 0
-6 .0
-4.7

-11. 9
25.3
-3.4
-? o

r58.76
I34 . 56
I5I. 29
100. o0

36. 00
22.O9

141.61
5,40.09
II. 56

9. 00

t'lean ( X) = 513.O (*-i) 2 1405

€ (x-x) 1405
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nlttt?atoltn!1o Autonatic piF3ttet1':1\td I

{r,rn1't41.:qCo! n{ld I
lud 4 riau !n':1.!J ,t. 2527

dfoBe: lbdet tot! Aut@attc p:pette MI.A

nOi @tir i.t..fa..
Q three-positions

Q nvo spring pressures

Q uectranicatly interlocked

@nlo-positions
Q eosttive displaceoent

r,nnrrfhi.rliLu{rtr/r.Blrrrdrionrrercou rOo lu1atfr.:/roO llIa:irr
r aJs.od.tdlf,lun1lri1rror chyo Jupiter cp"-2oo D

i'rng.'oorartu: I. 23?o nl!
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94. 6
8. 05 r.
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x-x (x-x) -

I
2

3
4
5
6

I
Y

lo

I. 3345
1.4317
t. 530l
t.623I
r.7168
r.8r58
1.9093
2.OO90
2 . 0830
2. 1814

o . 0975
o.o9'12
0 . 0984
0.0930
0. 09 37
o. 0990
0. 0935
0. o997
o.0740
o. 0984

98.4
93 .0
93.7

:rJ.f
99."1
't 4.o
98. 4

q'1 1

97.4
98.6
93.2
q? q

q,l 
"

99 .9
7 4.L
98-6

?l
1.6
4.0

-1.4

4.6
-no
5.3

-20. 5
4.O

I e.6r
| 7.84
I 16. oo

I 1.e6
I 0.4e

2I. 16
0.8!.

28. 09
420.25

16 .00

Mean ( X) s4.6 t X-X, =t 522.2L
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riulff ir pipette fiarirrrtoLi irg.rliarruuu rfil ua; pipette fia 6 t Guuunruor.t

rtrrc0 aolgJrnrulnuirfirin, trttoollmlfuulr

Ldd,-l t'r"rroutFl!1i.r Autonaric pipette dfa vouc RTlt 880 D

LFtr,,ri.: 5oo hlnt-m: lieef,o
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ll. C.v. = 0.59 t
n. tnlrtniif;.r ro a{.r iinir soo bla;irrftnun 1n'inir ztl ur'

n{.rd I Gum:ri'r+iourir.rqln'ir g rti.r ua:lni riu.0fru :tr,1iita\tPi-

p"tte dninururlf

ntrr aetr pipette d ! "..,rr."y lrii ui precision i orttfiacrn
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Liurn
4) cr-Ft\to\ pipette orrqtdou vr'r1iqni'rlilrj rfild

drdiorri r9untrio\l

. s.:?rqirlm:rlnu r riu rn;OrQainitign rnn0a d'r rfiurl tip 6rrdu tip
lnri iT atFsriouljfi r tduurfi 'r r oir uie fi I'rnr :r'r"tdoutftrt.ttliruiGfi nri
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!fu!-g
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racy ua! precision dr:ernrli\i1ir"u er rnqtin: rfhtrnr"rnr:rtnroulrh lo1ri
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tnrrl.r 5oo llln.rinr lieraf,a
n, Mean = 513 1l1n:6n: ( drlmarow lf,rn

tip lrJttuirs?rrturtiau 1 rilf tip
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