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it. A sweeperacross the rrough ra I wcdimens ronal pis Lon)
rs, moved b -vary the arca occupicd by rhe monolsyer.
Movemenr ot the sweeper can thus r.sulal,e rh€ surfacepressu.e. For the mode in which 6t€.ar pressure ls.ons.Fnt. we^mainr€in conshnt currenr in the ioitand usc
a qrrrerent leedback Eystem to diaplacF the swecper in
response Lo the out-of-balence signal. The sweeper ir
Doved by a-screw: its ootion i! thus considerably stower
rnan rnar ot Lh€ measuring boom. The sweeper also has
solne l]rechDical hysteresis. The neasurins boom i6
c€pable.of rapid -notion wirhout Dealurabte h,€r€rosis,
arrnougn rt€.rrsplacement is gma]l. The rapid transient
response or tne boom avoids oscilladon by toe sweeper
ano mrnrmrzes vrbration in ihe dvsreh

.We use a€weeper who€e lower eige is below the surface
or rne uqurct rn rhe -trougb. The botr.on €dges of $e
traruducer boom ard the Teflon ribbons are ilso below
the sutface so there is no pmbtem \rith lea_L.s.

The zero is-detarmined by mating a mearurement on
a surrace wrrhout a monolayer. The magnitude of th€
ef.or rnduced by vadaLions in tle offs€r and other drifls
cah De Fsumat€d_by ma}ing repeated measurement€ onsucn a su ace. l_hese are on ti€ order of l0 rrN.n_r.calrbration tu p€rforbed using known forces applied tthe barrler using a lev€r and weighrs. Calibr;doD isaccuraLe ro about 0.3 % and rhe beasuremeD r of L + d toaoour.u.47,, Bo w€ obtain me$uremen!€ of n wirh aprecB'on ot +0.5%. Over rDost ot tbe ranse of surfaceprescure,lhc aemitiviry ismuch betterrhan the precision.
r ne sensrlrqry can be neasured using Lno,xn, constsnt
rorces-, An etample is disptayed in Figrue 2 which showsa smax parr ol.a compression botherno of d ioctsdecyld i-methyrammoniLUn bromide (DODAB) in lhe tow-pressure
resro,p. At zero pressur€, wher the sensitivity is-pooresr,
Ine st,nda-rd devlation is ll sN.n-L in a series ofr;pestad
mealuremenbjnade wirh an inregralion rime of20 s. Theqflrr Ehosn In ! igure 2 is about 2 !N.mr in l0 min. Tbisoata set hosever was obtained under optimal conditionsrD rnaLsu rcrenl time wa! teft fo, the monolayer and theconrscr angt€ orwat€r on Tenon [o €quiliblate.,I]picai
v€ru€€o' dn 

 

under normal operat ing cond itions am lessrnar / !N.m-' pernrinute. Wilh respect tothe fujl-scrle.ange, tne ratier vatue may be erpressed as I.? X 106 s_r,
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Fiquro ?. 
.Compresgion isothorm of DODAB in the bw_p.essule

H::L"A:"?T"",1*jS:: 
th. dtandard doviation in ree3atld

Tl'-e i:rfa:? er:ssys can b€ rDeasu r€d over the }anse fromu ro. /u mt\.m-, *'lthout charging any of the inatiroenr.serrlngsrbaI gJt ect seDshivity (incl uding inr.grat ion lime,reeqoack garn, and feedback sonsitivitvl. At highe;
ll:"^.uY::J3l elj:-'),lhe sase instrume;t serthss sivea elsndalrd devration of B.g !N.h.r. Wirh an int€grationtlme ol I s, tb^e s-i,qnds-Id deviation is 2g FN.m, aL zero
Rf:1YT aDS e t N'P-r at hish€r pressues (35 mN.ma).rne oynai'l rc ra_uge is thu3 betweeb 3000 and gleater t hanol@, q€penorng oD tbe Eteglation tiee.
, l'm ar sensrtivity and precision ale available with otl€roeargns.. 

ilne marn advanLages of the design repolt?dn€re gIe rhose of the null mode mealuement arld lheBrmpncrty ol comtruction. These features of rhe devicegrve n a tal}g€ dynam ic mnge and r[ale it in herently linearand rnherenUy ret iabte.

- -The.prctotlpe device ha! been in use for an ave.age of
y]:l: h""T a day over the rasr five yean, a;:j noDarn@nancen4 been required. Only Tonon and rhe two
L"j:r^ "i".91:i""t",i' touch rhe riquid, so cleaniDs iscropre. r ne rapld- re€d back r€sponse and lack ofvibration
3To:r_rh€{€position of Iig-hty honogeneou! Lansmui;Drooger I r bs. I hs tack of lea.k! and lorv drift al;w rheaccuraF heaaurehent of isotherme for insoluble mono_rayeE rncludDg letiable, long.term rl€alurehonb underauiomated control_


