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Thc electric ficldmcter rcadi ng E~III)IlLL i~ rhe mosr
rdiJhle Jnd sr,lble becJusc it responds (Q charges on
rhe II 1m in a sym mel ric.ll region rh:lt is hal f the Jis-
r,!nce bct ween rollcrs. Read ing E~fAR aIso rcsponds
to c11Jrgcs in J region tlul is ,lpproxilll.1tcJy hal f the
d i~rJ nee berween rollers. However. rhe measu rc­
Inem geomerry is not s~·mmetric. .md rc.lding ENI A~

will bl: more v,lri,lbk and less rcli:lblc rh,ln reading
E~llllnll. ReJdi ng E1" lill R wi 11 he zero bec.Hlse the
roller is rhe closest met:!l objeer ru the film.

Response Time I The rc~p(lmc time of.1I1 dec­
rric fic1Jmell'f dcrermi ncs rhc si".e of charge v.lria­
rioll rhar CJn be dc-tected. rde~llly, rhe response ri me
(Tul·SI'll:-.JSI ) should be fast enough to detect ch:lrgc
p,uches wirh rhe S;l me size JS the spati:J.1 resolu-
rion (L~I ,01 U Iln\l). The fl'"'pOn\e tillle (TR1s1'n:-"\r)

dcpend.~ un rhe film Han,'por( speed (U Fil ~I) a~ in
Equation L This relationship is plotted in Figure 2.

How To Use
Electrostatic Fieldmeters

E
lecrrosr'ltic fidJmercrs ,Ire mdul and
ver~.ltile rool~ for solving st.1tic prohlems.
Sr;Hic ch,Hging problems arc challenging ro

di:lgn(l~e beLlusc the SOli rce of rhe chJrg­
ing ofrell is ,If a c!iHcrent location rhan rhe observed
sparb. A fic1dmeter can idenrify locations where rhe
sr.Hie chJrgc is high. It can dispby rhe poLlriry of the
ch:lrge. which help~ identify rhe source of the charg­
ing. A ficldmcrer .llso call provide J quantitativc
esri mAtc' for the anlOli nt of ~t:ltil cha rgc. Measuring
charge :lnd tracking rhe levcJ through .1 process is J
good way to find rhe sour<.:e ofstaric charging.

When using an electrostatic ficldmerer to diag­
nosc <l st.Hic charging prohkm or whl:1l .scketing:l
ficldmerer for a speci flc appl icarion, th FCC perfor­
mance Ille,I.SUres :He ilOportJl1r: r,lnge. spJrial reso­
lution. and response rilllc.

Range 1 \'\.'hilc the e1ecrric field formally is
Ine:lsured in volts per mcrcr. onc'
voir pcr meter is .1 vcry ti ny field.
Flectric fic'ld loetcrs com mOlll}'
display field in kilovolts per (en­
limetu (kV/cm), kilovolrs per inch (kV/in.). ;]nJ a

few models display rhe me:lsured field on I~' in vohs.
The disl:lnCC, eirht:r cenrimeter or inch, is implied.

The e!cctric field (E) is Ii mired by the brcJkdown
strmgth of .lir. So ar atmospheric pr(·'sure, E is in
rhe r;lnge oro ro 1:30 kV/cm or 0 to 176 kV/in. For
prJcricJI work. a re;IsonJblc upper limit is 20 kV/cm
or 50 kV/in. Your fiddmcrcr should h;Jv(';] resolulion
of at leasr I kV/cm or 2.5 kV/in. so you CJn deteer
a 1 I-lC/m 2 change in chJrgc density on your III m.
\Vh ich is prJericllly signjflcanr.
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Figure " FieJdmeler
reading E,\oIlIJDI.I':

/aken midway
be/ween rollers

is most reliable.

Readmg EROI.LFR

/aken direclly over
a roller is zero

and reveals no
information abDul/he

slatic on Ihe film.

Spatial Resolution I An ~b:rrosratic fiddmc'ra
rcspond$ 10 chJrge where the SCn$or is rhe cloSL'St mcul
ObjL"Ct. Figure I shows rhr<.:c nl<:a5urCml:nt loot ions:
E'~'Pnll'" tJk('n midway bcrwcen rollns; [:-':1',,,\11, lake'n
near.l rollcr; ,mel Ei{()I.WZ, taken direcrly over J roller.
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Figure 2. Given the film speed, the response
lime determines the length of the smallest

patch of charge Ihal the meIer can detect.

for eX:lmpll:, on :J. 1-m fllm span, rhe sp:J.ri:ll resolu­
rion (LRr ,(ll LT!l):-<) of[he fic1dmet('f will be approxi­
mJtely 0.'5 m. Wirh:1 film rrJosport speed (U~IL~I) of
JOO mpm. the fleldmetcr should 11.11'c J rc"'ponse rime
no longer dun 0.1 sec. A rcsponse rime longer [han
rhis simply means that rhe f1ddmettr will respond to
lhe J.verJgc ch:ugc on a brger length of film.

Use your e1ectrostaric fidJmeter midw;J}' bcrween
rolkr<; to m~ure .qJric. Ir will rcspond 10 $ralic chJrge
owr an J rl";:l rh.1t is ahout h.d f the fi Im ~P:J n, The
r<-"Spons<: rime of rhe meter dctcrminl"S the size of the
sm.llksr parch ofclurge rhat the meter C<ln d(·tccr. lilIB
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