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meJ.5ure the ch:ugt: on twO film sJmplcs. In Figure
L the stat ic ch arge on each or rhe fi Im sa mples
induces an c'lu:ll and OpposiTe "i mage ch;irge" in rhe
grounded mctal sh icld shown in green. For clarity,
the ch:lfgcs associ3ted with sample # 1 .He red and
the charges for sam pic #2 arc blue.

It is very import3nt to sec thaI no charge is
induced on the inner mctal cup. This combination
or 3D outer shield surrounding J.n inner electrode
is c",l1ed:l F.lraday cup in honor of tht: English
chem ist :1 nd physicist M ichacl Faraday, who fi rst
dcmonstrated th:lt the outcr elecrrode sh iclds the
inner cup from cxternal elec(fic fields.

[n Figure 2, we.: have plJCed fi Im sample # 1
inside the Faraday cup. Now, the ch.ugc on samplc
#1 induces an equal and opposite image ch:lfge
on the inner electrode shown in black. This image
charge moved from The ourer (green) shield th rough
the Coulomb metcr to the inner (black) cup_ The
Coulomb meter measures this image charge.

Since we know that it is equ:l1 and opposite to

the charge on the sample, rhe meter automat ica lIy
swjtches tht: sign and displays the result, usually in
units of nano-Coulomhs (10-9 Coulombs).

Next, we place sJmplc #2 inside Ihe Faraday
cup, ;md our Coulomb merer displays the sum
of [he charges on Sample #1 and Sample #2.
Coulomb meters havl.: a "ZI:W" button to resct rhc
mC;Jsur('menr, so we cou ld mc-.lSU re JUSt the charge
on sample #2.

Now thaI we und(-rsrand how;J Coulomb
meter works, it is casy ro sec why Ihis instrument
is :1wkward when measuring rhe charge on a
conrinuous film. To measure the charge. our film
sample mUST fir inside the FJraday cup. While 1
have often CUt film _~amples to measure charge, [
need to :lsk the operators to Stop the converting
operation to cur my sJmples. I ofren wonder if
stopping the process changed rhe film charge so
rhar my cur sa mples arc nor a very good measure of
rhe charge on rhe film when the process is running.

A nd, I need to handle the sa mples carefu Ily
so the charge thar I measure is "process"

charge rarher than "handling" charge.
While Coulomb meTers arc

useful a nd have thei r plact: solvi ng
staric problems, measuring
charg.: on moving film in a
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Let's take a look ar how a Coulomb m('"rer
works and how we can Ilse ir ro measure sLHic
charge. We: will find that whi!c: Coulomb
mer~-rs are useful, C!c:CIfOSf:ll ic
field mcters :lnd non-concacr j ng
e1ectrost3.tic voh mcters usua lIy are
better choices when salvi ng sfaric
problems j n convert ing oper:'rions.

The Coulomb meter is named in
honor of the: French physicist Charlcs­
Augustin de Coulomb, who devclopLxl.
the law for the force bClwccn decrricJl
charge. Lct's use a Coulomb metcr to

C
h:uges. ck:e(fon~, and ions oUSt: starie
problems. When chemicJlly differem
maH;riJls couch and separate, onl: wi 11
have positive chJrgc, and rhe orher wi 11

have negative chargc. This sep:Hation of charge
CJuses dust at£r:lction, sheer sticking, med ia jJms,
J nd sratic sparks.

MC3.suring sratic is impOHJnt so we can set speci­
ficat ion, determ ine ir st,Hic levels arc accept3.ble,
.Ind know when to rake action when static is coo
high. There arc at least thrce instruments we Celn
usc to me,lSU ri ng srar ic: elect ros t;It ic fi cI d mete rs,
Coulomb meters used with Far:lday cups, and non­
co ntac (i ng dec trostat ic volt metc:rs.

The on Iy mcter that actually measu res charge is
tht: Coulonlb mett:r. And, since charges arc J( the
root of static problems, the Coulomb mcter should
be the bcst one to usc ... right~
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Figure 2. Film sample # 1
has been placed within
me inner metal cup.
An equaland opposile
image charge IS now

induced on me inner
cup, ThiS image charge

moved from Ihe outer
shield 10 the inner cup

through the Coulomb
merer. The Coulomb
meier measures this
charge, inverts /he

sign, and displays the

value, usually munits
01 nano-Coulombs,
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Figure 1. Both film
samples have stalic

charge shown as a
"+. sign. An equal and

opposite -image charge"

is induced on the surface
of Ihe grounded melal
shown in green. Nole
thaI no charge is mduced
on /he inner metal cup.


