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Anwendungsbereich
Die Norm dient dazu, den Austausch von solchen Infornnationen zu ermöglichen oder zu erleichtern, die durch visuell und

maschinell erkennbare Schriftzeichen dargestellt sind. Hierfür wird in dieser Norm ein Satz von stilisierten Ziffern,

Buchstaben und Sonderzeichen festgelegt, bei dem zum maschinellen Lesen die magnetischen Eigenschaften der

Schriftzeichen und ihrer nächsten Umgebung ausgenutzt werden.

Der Schriftzeichenvorrat umfaßt 41 Schriftzeichen:

10 (Dezimal-)Ziffern 0 bis 9,

26 Großbuchstaben A bis Z,

5 Hilfszeichen S I bis S V.

Die maschinelle Lesesicherheit kann durch automatische Codeprüfung erhöht werden. Zu diesem Zweck wird festgelegt,

daß bei Zeichenträgern, die sowohl rein numerische als auch alphanumerische und/ oder rein alphabetische Felder

enthalten, das Hilfszeichen S IV ausschließlich für die Eröffnung der alphanumerischen und der rein alphabetischen Felder

zu verwenden ist.

Fachwörterliste
Background�—

Character configuration�—

Character Skew�—

Non magnetic ink�—

Optical character Recognition (OCR) —

Overage edge�—

Print contrast Signal (PCS)�—

Signal level�—

Interpretation von Unklarheiten
Auftretende Unklarheiten in der Interpretation dieser ISO-Norm sollen direkt an das DIN, Normenausschuß Informations¬
technik, 10772 Berlin, gerichtet werden.�"

Spannung der Wellenform

Zeichengestaltung

Zeichenneigung

Nicht magnetische Punkte

Maschinell optische Zeichenerkennung

Imaginäre Linie entlang der äußeren Grenze eines dargestellten Zeichens

Druckschärfe Signal

Amplitude der Wellenform
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Foreword

ISO (the International Organization for Standardization) is a woridwide
federstion of national Standards bodies (ISO member bodies). The work
of pr^ring International Standards is normally carried out through ISO
technical committees. Each nnember body interested in a subject for
which a technical committee has been estabiished has the right to be
represented on that committee. International organizations, governmental
and non-govemmental, in liaison with ISO. also take part in the work. ISO
collaborates closely with the Intemational Electrotechnical Convnission
(lEQ on all matters of electrotechnical standardization.

Draft Intemational Standards adopted by the technical committees are
ärcutated to the member bodies for voting. Publication as an Intemational
Standard requires approval by at least 75 % of the member bodies casting
a vote.

Intemational Standard ISO 1004 was prepared by Technical Committee
ISO/rc 68. Banking and related finandal services, Stijcommittee SC 2,
Operations and procedures.

This third edition cancels and replaces the second edition
(ISO 1004:1977), of which it constitutes a technical revisnn.

Annexes A to D of this International Standard are for Information only.
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INTERNATIONAL STANDARD G ISO ISO 1004:1995 (E)

Information processing — Magnetic ink character
recognition — Print specifications

Section 1 — Font E 13 B

1 SOOfW

Seclion 1 of Ihis International Standaid spedfes the
shapes, dimensions and totefances for the tan digits
and four special symbols to t» pnnted in magnetic Ink'
and used for the pu(pose9 o( character racognition. It
deecribM the variouB types a( prin(ing defeds and
other piinting consideralk>ns, logether witi the toler-
ances pemnitted, and also contains tpecüications for Sig¬
nal lavel measurament and references to Optfcal
Character ReoognMion (OCR), a fochnofogy nowoften
usad in conjunction wHh E 13 B MICR raa^nQ.

The characters speciiied in section 1 ot this Interna¬
tional Standard wer« developed for use in iMuiks
to pemtit auhxnatie document handüng for bank data
processing, but Ihey have applteation to other automaüc
pfocessing systems as well.

2 CtMuacter configuration

2.1 Deslgnatlon

The series of Standard magneüc ink characters consists
of len dgits and four special symbols. They ate ktontl-
fied as foltows:

Name Oesignatlon
Zero Stoke 0
One Stoka 1
Two Stoka 2
Three Stoln 3
Fbur Stoka 4
Rve Stoka 5
Six Stoka 6
Seyen Stoka 7
Bght Stoke 8
Nine Sloke 9
Symbol 1 Stoke 10
Symbol 2 Stoke 11
Symbol 3 Stoke 12
Symbol 4 Stoke 13

22 Olmensions

Dataied dimenskins and the raferanc« centre lines o(
the printed characteis for Strokes 0 to 13 «ra shown In
liguree 1 to 14 incknive. Rgure IS iikjstrates the charac¬
ter design matitc Olmensions of the pclnied characten
aieasfblows:

1) Character height %972 mm (0.117 in)

2) chaiacterwkMie 1,321 mm (0.052 in)
1.651 mm (0.065 in)
1,981 mm (0.078 In)
2,311 mm (0.091 in)

3) wkith of horizontal 0.330 mm (0.013 in)
and verticai bars

4)�minmum wkth of
horizontal bats (this
specHbation dose
not apply to verticai
bais, see5.5)

5)�comer radl (except
Stfoke 0, See figute 1)

6)�toieranc« (average
edge)

0;Z79 mm (0.011 in)

0.165 mm (0.0065 In)

± 0,036 mm (dt 0.0015 in)

3 Cttaracter apacbig and algnineni

3.1 Spacing of ciMwacter»

3.1.1 Common IMda (fixed fonnat)

3.1.1.1�The distance between the ri{^ average edge
Ol adjecent dtaractere shaU be 3,17S mm 1 0,254 mm
(0.1^ Hl ± 0.010 in) (see ügurs 16).

(Average edge is detined and discussed in dause 5.)

3.1.1.2�The accumtilatkjn of spadng tderartces in any
common (Hxed (omtat) Held Is limiied lo the extent that
the eccurnuiation does not inftinge upon (he txwndailes
detining ttias lieM.

1) As us«4 in ti« Intemalionai Standard, «w term inaonatic inir tnaans ink capebl» o( being magnetzad ar^ s«n««l

1
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3.1.2 Mkiimum •pM« — any fleM

Th« minirnum Space betM««n the right avina0» e<lge of
adjacwit charactots, wtwther thay an» in tho aama (ield
or aifoMng flakk, can never ba leas than 2,921 mm
(0.115 in). This also appTiae to variable foflnst Rekls.
Majdmum or othar spadng raquiranwnts hi vaiiabla
(iaids ahal be apedfied by Die MMdüal machina manu-
facturar involvad.

3.2 AVgnment et character«

3Jt.1 DaflftHton

aUgimtent: The miatfv« vwtical loealion of a charactsr
wAh raapact to ad|ieent charactera wiihin a Epvoo MdL
The fwdteonlal caMra llne of aach character ia indieated
on dFminga o( the printad character t)y ths aymbol ^

These oentre KfMa »aive to eetabish verfical aBgnment
Ol all chanctsis. ataice alt chareeteis aie designed
aboul the same horizottial oentra Ikta.

3.Z2 Totannoea

Vaitical algnment tolerance is that which ia consistenl
«rflh good prtnfirig pracSoa and sul^ to the toitowirig
intarpratafione:

a)�algnmantofalheolcharactBtsprineBdinany
field ahouM be such that the bottom edgaa of ad-
jacent character» witWn aach field do not vary
vedfcally by mona than 0^1 nun (0.015 fti)
(aee flgure 17);

b)�ofl charactara tturt do not come down to Ihe
iNae^fmCeeeliguresia. 14, «nd 1^ the toter«
anoa spedfied in a) spiiin to iha horizontal cen-
tie Sne.

4 Charadar akaw

The maxfcnum aiowaMe character skewf ia ± 1^
maasured wWi raepad to the boKom edge of the docu-
ment ^ee tgum 18.)

S ChaieciertolerBncee

S.1 OlmemtoM

Seefigweal to 14 fardfcnansionaofptlnted character».

U Dednltion of "aweiage edga^

average edge: An knaginaiy ine M dividea the ftregu-
iafties atong the edge of a piMad charactar so that the
aunanatlon of the white arsaa on one sida of Ihe Ine is
equal to the summaHon cf the Mack araas on the other

sida (se« figura 19). (The typicttf edge of a printed char¬
acter 16 not a stra^ feie.)

5.3�Average edge toterance

Tlw avarage edge tolerme for an stroke edges shaü
be ± 0,038 mm 0.0015 In) appHed to (he dimensions
(measurad from ^and ^) that locale the eciges. A typ^
cal llustration of ihla toleranoe is stiown In figur« 20.

Tfie averags edge of ttw radi atttf be tangential to the
average edge o( the strolce and attaS M wMiki the ±
0,038 mm ^ 0.0015 In) toterance Gpedfled for stroke
edges (See 2.2)

5.4�Edge inegutaitty toterance

5v4.1 Peaks and Valleys about the average edge are
pennKIed to extend to ± 0,069 mm (t O.OOK W) (rom
the dhnension locatlng the edge. An exampto is shown
in tlgura 21. Howevar, «tian these occur Bw sum of the
edge präsent in the 0,038 mm to 0,089 mm (0.0015 In
10 aOQSS In) Zone shal not exceed 25% cf the total
edge.

SA2 AnoccasionaivoMcanbeprssentattheedge
and cause a vMlsy that exoeeda the ImSs menttoned
above. The maxknum aüowabte size of such vokte is
specülad fci clause 6.

5A3 Anoccastoratlexcur8ion(suchasf»alhefingor
stringing out) can be preaent at the edge and extend be-
yond the 0.038 mm to 0,089 mm (0.0015 in to 0.0035
In) zone. Such oocaalonai excu(8Nins are not consid-
erad to be edge imsguiailte«, and are deflned aa extra-
neous fnk that is "attacfiacTto the character. TTm
maxknum allowwble size and quanüty of such excur-
akxis is givsn in clause &

In ntaaauringthe siza of such excurslonB, onty the por¬
tton that extends beyond the 0.069 (0.00% in) Indl men-
tioned in 5.4.1 ahoukl be conaidered sinoe the poition
of the excursion in the 0,038 mm to 0,089 mm (0.0015
in to 0.0035 In) zone ia connolsd by character edge ir-
regulnty ßmits given in S.4.1.

5.5�Mnknum wldth of horizontal bara

The dlstanoe between the average edges of any hori¬
zontal bar shalbeattoast 0,270 mm (0.011 in). (This
spedllcaaoniaanadMKttothedmenalonapeciilcatlon
tocaUng aach edge. This specük»fion doee not appfy to
veitical bara since veilical bare ars controVed enttisly
by the dbnansions kxating each edge.

2
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6 Voi<te

«.1 Oafinttioii

voidt: Th« «bsence of ink within the specified outine
of the printed chafacter.

6.2�Maximuni llowable singie votd

6^1 The maximum altowable singie void anywhere in
the chaiader, inctuding at an edga, shafl be of a säe
that can be contakied eniirely wihin Ihe boundaiy <4 a
0;203 mm x 0,203 mm (0.008 h x O.OC6 in) aquara.
witti the fdowing exception:

tf the portkm of the chaiacter invotving a «ingle
void is iura or more zonee vride [each zone is
0,330 mm (0.013 in) wide). Ihen the maximum al-
towable Single voU must be completely Sur¬
round by ink and conlakMd «ntirely within the
boundaiy of a 0,2S4 mm x 0,254 mro (0.010 in x
0.0Ce in) Square.

In this case, votds at edges are not bKkided and
aiB, therefore, imKed 10 « 0,203 mm x 0,203 mm
(0.008 in x 0.008 in) Square. {See figure 22.)

6.2,2 Single voklstfial are long and narrow are called
*needle* type voMs, 'n)«y are alow^e in any length
anywhere on Ihe character provkied that Ih^ we no
wkter than 0,051 mm (0.002 m), avenige ed^ to aver*
ageet^.

8.3�Mndmian ailovmbte conMned voids

The combned areas of al voids. in any veitical column
or horizontal row nominaly 0,330 mm (0.013 in) Wide,
shal not exceed 20% of the area of the column or row.
(See figura 23.)

7 UnHormity of ink fiim

Tlw ink deposked shal be unifonrily dbtributed within
the oudlnes «t «ach character. CondKions to be avokJed
Inckide excesöve squeeze-out, hak>, and other uneven
depoaüs.

A tkige of k* that oulünes a character and that appears
dense kt relation to the ink depoeiied within th« charac¬
ter Is acceptabto piovkSed that it doee not exceed 0,038
mm (0.001S b) b^ween Hs average edges. Such
rkjgee are predcminant in totterpress printing and some
impactprin^

9 lExtraneou« tnk

8.1 Definition

8.1.1�Estraneou« ink, magnetic

Any magn«tlc ink whkdi appeais in Ihe 15,9 mm (0.825
inch) mnCR dear band other ttian the E 13 B MICR
chaiBcters. (See 8.2.1.1 and 8.2.2, and figure 24). The
MtCR dear band is appfcabieto both the front artd
back of Ifte document

8.1.2�Extraneou« ink, nonmagnetie

Any ink (nonmagnetie) appeaiing n the 8,0 mm (0.315
inch) opfical clear band (arsa) ttial mterferes wHh oplt-
cal rasiing of E 13 B luÜCR charactors. It is splatler,
smear, tmckirtg, fsatheiing, stringhg out, kMäig, back
offset, and so foith. (See 82.1.2. and figure 24). This
clear area isdefmed kl ISO 1S31' and Inckides the
prkitkig band for the lyilCR cheredeta The opBcai clear
band appiiee only (o th« document front

&2 Umilatfom

8.2.1 Extraneou« Ink, front

8.2.1.1�Itagnctic ink

Extnn«ous magnetü ink on th« front of th« document
wiMn the MICR dear band is aoceptabie if th« spots
can be oonWned in a 0^ mm x 0,08 mm (0.003 h x
0.003 kl) Square.

Spols that cannot be oonlained kl a 0,06 mm X 0,08
mm (0.003 ki x 0.003 ki) square are acceptable pn>-
videdthattti«yeanbeoontainedin«0,1 nwnxO.I mm
(0.004 kl X a004 kl) Square and are limited to one per
character spac« and total not more than Sve per fieid.

Spols ttiai are found to be located wilhin the oularmost
Qmits «stattlstied by the character edge kref^arlty toler-
anc« are k) b« consktered under ttw character ed^ k-
fsguiarify ipedficaSons.

8.2.1.2�HwHlMgiwtlo if*

Spots wttiki ttie 8,0 mm (0.315 fci) optical dear band
thal can be oonlained inside a dtde 0,2 mm (0.008 in)
in diameterare «cceptatile as k>ng aa no two spots are
doserthan 1,0 mm (0.040 k«) to «ach oth«r or to an E
13 B charader leganXees of PCS valuss. See ISO
1831 for Ifie defkiüions of Visual Sp«dtum and Prkt
ContrasI Signal (PCS).

1)IS01831: lOSOt Prinling tpocillcaikim (br optfcel chttaOtr mcognltloa
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ExtrafMOUs magnetic ink, back

Extreneous magnetic ink on the iMck o( Iti« documeni
wAhin ttw araa of the MICR ciear and is not accepiabte
if ttw spots cannot be contained in a 0,15 mm x 0,15
mm (0.006 in x 0.006 in) Square.

9 Debowment (Impression)

Penetration of ttw pnnted character into ttie surface o(
the paper is icnown as debossmenl When H is exce«-
sive, it can be ttie cause of reyects or misreads. Signal
levets may b» reduced or distorted becaiise ttw mag¬
netic ink characters ars displaced trom 9ie magnetic
pick-up devN» tiy the debossment depth. Oebossment
on ttw te» of ttw documeni may or msy no cause fnc-
tures of ttie paper fibers vrhicft ate detectattle on ttie rs-
veneskls.

A category ol equ'fKnent wMctt can measure debose-
menttowitNnarepeatsbityof 0,0025 mm (aool h)is
the iight seclfon microscope. Typi»l vendors of thb
equpment ara Zeiss and Stange«!

TMS Standard estsUdwd 0,025 mm (0,001 ki) as the
maximum idiowable debossment However, it Is reoog-
nlzed (hat ttiis spedficalion deptti is frequetuly ex-
ceededbylenefipre88pTfmk)g.press numbeiing, and
rt)i30R encoding wühout ImnwdMely causing MICR
rea<fing prebtems. Addittonal toieranoes beerend ttie
statad 0.025 mm (0.001 in) ink may be accepOUe de-
pending upon severnl associated taelors such as Signal
strenglh. unHomn^ of inkcoverage, and evenness of
debossment. Thei^oi». II is recommended before sam¬
ple documents are rejectad for exceedhg ttwM deboss¬
ment spedticaaans, ttwt back-up evaluatfcm and testing
for the above facto« be ecnployed.

FoTMample:

(1)�Uneven debossmwtf such as dosper penetra-
flon by a veittcal natrow Strohe of a charactor,
as oomparad to a broadsr poition Ol ttw same
character ooupied witti insutfkäent signal from
tha ink can cause reiects.

(2)�ARhough uniomt (MxKsment of an enim char¬
acter witti adequate Signal strsngth proiMbV will
not cause r^ecta, consMsring Ihat ttwse condi-
tione can occur, a forther eKplanafkin of tder-
ances acceptiriMe under ttw caitain
drcumstances is contained in annex A.

10 Signal level

10.1 OeflnltkMM

10.1.1�Signal levM: The ampntuda of the voRage
waveform produced when a dc-magnetized ptimed char¬
acter is scanned by a suttaUe magnetic leading head.
A Typ^cal character wavefomi of Stroka 12 (Symbol 3)
as X appeais on the feoe of an oscioscope is glven in
flgureZS.

10.1.2�Nomfturt «l^nal level,- The sigrwl obtained
from a pcoperly printed lefsrenc« pilnthig sample, caR-
brated as 100 pereent uskig the Wira Card CalibiBtk»
procedura and stitable lest equipment

The Wim Card C^Svatlon prooedum irtvolvss ttw meaa-
ursment of a Standard rrwgnetk; flux generated by e
sinusoklal eiectrical current (I). Ilowing ttwough a
straight wirs poslHoned parallel to the gap aM Witten
ttw gap of a Standard niagnelk: read head. CaAxation
is perfomwd using procedurss and (est ecMPTwnt as
descdwd in 10.4.

The Chart abown in figure 26 and ttw wawtomts in Rg-
ure 27 Bkistrate ttw rwminal Signal level for detign^ed
peaks of each character when the Stroke 12 (Symbol 3}
is at 100 pereent

10.1.3�RelatN« sigttal level: The ratk;, stated as a
peicentage, ttiat ttw Signal level ofa character being
measured bears to ttw nominal Signal ievei for that char¬
acter witti ttw reference Wire Card Standard taken as
100 peioent for ttw Stroke 12 (Symbol 3) (see figure
13).

The Signal ieviri o( the character being measured is ol>-
tained using sulable prooedutes and lost eqtqpmenL
(See 10.2.)

10!.1j4 Secondaiy reference document: A paper
documeni spedaly printed in magnetie iNcwittt a Single
Stroke 12 (Symbol 3) of ttw E 1? 6 fant This document
is o( knowrt reiattve signal level as determined by the
Wire Card Calbrafion prooedure described in 10.4 for
uss in csibrstion of equipment used to measuie reia¬
ttve Signal tevei. Secondary refersnce documents ars
selected such ttiat ttw letattve signal of Sw ptfniing
ttieron is as dose a* piactical to 100 pereent of the
nominal Signal leveL These documents aie maiked to in-
dicata ttMir actual rslaifve Signal levels ^ee figure 28).
To peiform as ejqwcted, MICR charactec» shouM be
printed to ttw nocniral dimenskins äxwm in figures 1
through 14
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10J TMt cquipment and paramctars

10^1 Tettvqu^wit

10^1.1 A means for moving a document bearmg Ihe
diy magnetic ink piinting trom left to light (the charac-
tora ar« scanned from rigtit to left), In a direction paral¬
lel to a Single gap magnetic read head, and indudirtg
means for hoM^ tlie docutnent in intimate coniact wilh
the face of a magnetic write head and read head.

10.2.1.2 A de-magrwfizing head (wifts head) capable
of magrtetizirtg the charaders to ealuration Irl a dirao-
tion parallel lo Ihe bottom reference edge and in the
plane of ttte printed charactei«. Not« that Saturation of
the magneiic ink is important to adiieve unVomt Signal
ievels within any wav^onn and also reacfings wtüch are
repeatable.

104t1.3 A Single gap magnetic read head mounted
with the long axis of t^ gap perpendicular to the bot¬
tom reference edge and pardlel wHh the plane o< the
printed characters. Considering the magmtic read head
gap as a plane Ol negligUe thidowss, Ihe plane o( th«
gap shaH be peipencfcuiar to the plane of th« docutnent
and lo th« bottom teierence edge of the document

10.2.1^1 A Inear amplifier to ampiify the oirfput of th«
magnetie read head for ptesematfon on an osdOoecope.

10.2.1JS An osdlloscope, or equtvalent for ^lay of
the vdiage wavefornHs) of the charac(er[s) to be meas-
ured and the voHage iMw«fonn(s} of a ctCbrated Stroke
12 (Symbol 3) on a ««condaty referertce document

10.2.2 Equfproent parametera

10JU.1 Th« relative speed ol the document to Ih«
read head shafl be 380 ante (ISO inte) wHMn i 2%.
Coiniiined character «kew (rom all causes shal not ex<
ceed 1,5 degrees relative to the oentre Rne of Ihe read
head g^.

10.2.2Ji The magnetizing read head Shirt be such as
to produoe de magnetic saturafion in piinted characters
in the diredion specified in 10.2.1.Z The teading poie
relative to the printed eha^ader is to be the noilh poie.

10.2üt.3 The magnetic read head shalf have a 0,076
mm (0.003 in) gap and a minftmira resonant frequency
of 40 kHz. Th» height of the read head gap shal be
6,35 mm (0.250 In). The head shall be shietded on all
side«. exospt th« read face and the back, such that any
induced noise shaU not cause a signal-tOMioise ratio
les« than 40:1 when reading 100 percent reference ma¬
terial (Brush Ctevite Read Heed, pait number BK12S1 ,
or equivaient).

10.2.2.4 The amptiTier shall have the following charac-
teiistics:

(1)�Qtin. The ainpfner gain shaO be stich that an m-
put ^e wave of 10 mV ± 0,2 mV peak-to-peak
at 1 kHz, produces a sine wave oijtpt/t of 2,4 V
± 0,4 V peak-to-peak.

(2)�Fretiuancy reapoiwe.

(a)�The amplifier galn shal not Vary by more
than ± 0.5 db from tfi« 1 kHzgainovera
fraquency rang« of 200 Hz to 3 l(Hz.

(b)�Theamprifiargahbetwventhefiequencies
200 Hz and 75 Hz shal rtot drop more than
3dbbetowth« 1 kHzgain.

(c)�The ampIrTier gaki below 75 Hz shal not ex'
ceed ttie 1 kHz ^n.

((^ The a^Hier gain abow 3 kHz shal drop
on a timooth cunra such Ihat at 5,1 kHz t
600Hz,Siegainls3dbbelowtt)e1 kHz
gain; and at 1 1 ,2 kHz ± 1 ,2 kHz, Ihe gain is
12dbbelowthe 1 kHzg^

NOTE- A gain 3 db below a refennce value is 0,707
of the referenoe vakie; a gain 12 d) betow a rsfecsnce
value is 0,25 of Ihe refetenoe vakie.

(3)�RoM-Off. The high frequency rol-off charao-
terisHca of the amplifier shall be equivaient to
that of a lour sedkxi resislance-capacftance fil¬
ter with buffering betweeo «age», that is, notv
paaidng, and have an attonuation of 8 db per
ocUm« per stage or 24 db p«r octave for Ihe
fbur Sitzes.

(4)�Unsarity. AI any ftequency wflhin the ränge
from 75 Hz to 11.2 kHz ± 1.2 kHz. the amplifier
gain shal be Snear within 1 0,5 db tor an Input
vollage ränge of 3 mV to 2S mV peak-to-peak.

(5)�Noia«.

(a)�With th« input comectton to ground, the
noise Output shal not exceed the voltage
wfiich is equivaient tooneperoentof the
nominal outpul sij^al leveL

(b)�A ciicuit (ttagiam of a s^^ie ampilier is
given in annex A.

10.2.23 The oacüloseop« may b« of any commerctaily
available type ftilended for taboratory measuremenls
and equip^ with a graticule bearing horizontal and
veilical luüngs.
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103 Te*tfng procadim

104.1�The horizontal (mce which appeara on the face
ot tha oeciloacope when the Output o( the ampfifier is
connected to the ac input ot ihe oscfloscope, but with
no document t>elng acanned, is acfjsted to cokidde
with Ute lowest luling on the oscRoscope graticule.

104.2�A secondary refersnce document wMi a Stroke
12 (Symbol 3) character is placed In tha transport and
scanried. Set Ihe vertical gain to 2X magnfication and
ad|u8t the vvrtical centring so that Ihe deflectfcxi trom
the uppemwet dhrtaion to the baseline ia 200 petcent of
the poelUve peak ampUtude of the symboi being meaa-
ured. TNs may be dorw «s foltows:

(1)�Detemiinethenumberofinaiordivisionaonthe
gnaUcule in the ve<tical diraction.

(2)�Oivide this numbef by two.

(3)�MuR^ this by the relativ* «gnal level percent-
age of th* aacondaiy reietence documant
Strolw 12 (Symbol 3) character belng used and
dMde by the nominal valu* (see figum 29) for
th* chaiactar to t» measurad. AdQust ttw verti¬
cal gain ao that the veitlcai deflection of the
character being obeetved ia equel to Ihis cdcu-
iaied deflection.

F^«xafltpilsr

(a)�0gM major dMsions «I« on the fac* of the
oscioscop*.

(b)�A aecondary ivfersnce document retative
Signal level ia at 104 percent

(c> If Ihe ciiaractar being meaauredisaStroIce
12 (Symbol 3) charader, tw nominal volue
for thla character Ia 100 so th* number of di¬
vision* equais (a/2)*(104^00), which
«quaia 4,15. If the charader being meas¬
urad ia a 9, th* nominal vah» for this char¬
ader ia 16S so th* number of dhrlaions
equ* (8/2)*(104n65). which equais 2,S2.

(d)�Hth* character tobe measurad isaStrolw
12 (Symbol 3) character, ad[ust the veitical
gain so that the average ampMude of the
thIrd and fMlh peaia on Ihe secondary refer-
enoe document is 4,16 dvisions on the
grailfcul». If th* charader to (» measurad is
a 9, adjust the vertical gain so that the avo«<>
age ampRhjde of the third and filth peaks
oo the secondary rsfersnc* document is
2,52 dMsions on the grsUcule.

(e)�Pour dvisions then cormapondto 100 per¬
cent tor the charader beli^ measured. The
verticat gain muat be ad^isted again i( a cfif-
lerent character Is to t>e measured.

1044 An atemate procedure that is sflghtty more ac-
curate tjut n^ay take more time when meaauring a (arge
number of documents may be used to detemilne rata-
ttve Signal strength as foRows;

(t) A secondary referenc« document with a cal-
bratttd Stroiw 12 (Symbol 3) cfiaracter is placed
in tha trartspoit and scanned. The average am-
pCtude of the third and fifth peaks of tfils charac¬
ter is ihen measured, using the highest
resoiution possfaie on the oscXloscope.

(2)�This value is then scaied by dviding by the rela¬
tive Signal level of Ihe secondary rstorence
Stroke 12 (Symbd 3} charader and muRijpiying
by the nominal relative vakie tor ttw character to
be measured (see (igure 29), The resuKing
v«dus ia the nominal Signal level for the charao-
ter tobe measured.

(3)�To detemiine the reMlv« Signal level of any par-
ticular charader under teat, measur* th* veiUcai
deflection of the appiopriato positiv* peaics (flg-
urs 29) and dMde by the nominal Signal level
tor thet character as determined iä)ove.

ForexMinpta:

(a)�N the relative Signal level for the calbrated
Stroke 12 (Symbd 3) charader equala 104
peroent and measuras 800 mV on the oecl-
loeoope, Ihen the nominal voltage for a
Stroke 12 (Symbol 3) chamc^r m (800
mV)*(100/104) = 769 mV. The nomirwl vott-
aga (or Stroice 13 (Symbd 4) diarader
wouM be (800 mV)*(67/104) = SIS mV.

(b)�H andher StrolcB 12 (Symbd 3) character
meanjrea 750 mV, tti* ralattv* sigrMt level
Is (75Qrre9) « 97,5%. If « Stroke 13 (Sym¬
bd 4) character measure« S60 mV, ths rela¬
tiv* si^tal level Is (56(VS1S) « 108,7%.

104 Wir« Card caltnation of eecondaiy referenc*
docunents.

10.4.1 The wir« card calDredon procedtm is based
on the Signal level obtained from the magnetic Ihjx gen¬
erated by a sinusoidal cwrent I. of Sxed magnitude arxi
given frsquency canied by a straight cyündricai conduo-
torcentrsd and in ir^ato contad with th* read heed
gap. See figure 29.

10.42 The magnetk: fkn to b* used for calbrtfion
shaN be the flux devetoped by a cyindiieai conductor ex-
tendhg over the ful gap and with the foHowing nominal
diameter «nd diive current

(1) Conductor diameter shall be equivalent to the
Standard dmenskxis d AWG B&S GAUGE * 28
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Anrmüed copper, singl« Foimvar, 0,32 mm
(0.01264 in) in diameter.

(2) The drtve current, I, shafl be a sinewave oi 8.6
mA, z«ro to peak (± 2 pereent), at 5,77 kHz (t 2
pereent). The (Mve current shaB not contain
mo«« than 5 peocent total hamwnic distoition.

The etraight wire shaO be taped to a «tUf paper card.
Tha tape «hall not be thidMr than 0,05 mm (0.002 in).
A 100 O (1 pereent. 0,1 watt) reaMor may be con¬
nected in eertee wWi one end o( the wite to facUitale cur¬
rent meaaurement A suitable dmtee for generaling Ihe
magnetic tlux lor the calibration is shown in (igure 30.

10.4.3 Ts«! equipment rtquired

The foOowing test ecpipment shoutd be used:

(1)�A Moof« Magnetic Character Tester (Md% or
equivalent. Caution; The read head ^ap hei^
in the Moore tester is 6,35 mm (0.250 In) lecjuir-
ing carefui aignment o( Ihe test documents. The
head springs shat be in good condlfion and the
maehlne shall be wamied up forat least 15 min¬
utes before making measurements.

(2)�A propetly calOMraited oeclBoaeope. The oscit-
iOMope shall have an input impedance of at
least 1 MQ lor display of the wire card current
Ievei, the Output vott^ leval from the tester in-
duced by the wirs canl current. and the voKage
wavefom« of the character to be calfcratedl

(3)�A screwiMver, wrsnch, and emril hammer.
These tools shal be used to adlust the height
and rolaHon of the tveads. A snüi screwdtiver
shal be ueed to adjust the potendometer that
controls the voltage to the wite head.

10.44 Wire card calibration procadure

10.44.1 Disconnect afl loads from the Output of ihe
ampTifier except tiie oscHoscope. Careluly adjust ttw
current In the wire to 6.6 mA (zero to peatO at 5,77 kHz
and place the wire card on a flat nonconductive sur-
face near the back of the testw.

10A4.2 Disconnect the two wlres to Ihe ac motor and
remove the screwa that hold the read t>ead In the ma¬
Chine. The Output of the MCT should be ac coupied to
the iiiput of trw oscilfoeoope, and ttie osdOoscope trace
baseiine shouM be set to the bottom graHeule Sne. After
tt«e tesler has wanned up, nwnuaily move the wire card
overthe read head with the head touehing the wire een-
trally until ttie maximum Signal amplitude te measured
on ttie oeclosoope. The maximum (zero to peak) ampli¬
tude of ttie Output sine wave whteh corresponds to ttie
100 pereent Signal level shouMberecorded.

ISO 1004:1995 (E)

ia4.4.3 Reconnect Um ac motor wires and remount
the read head In the machine. Using a document sim»-
lar to ttie secondary reference document with a singie
Stroke 12 (Symbol 3) character, careluly adjust the
height and rotatton of ttie read and write heods to give
a maximum oulput (or ttie third peak of the Stroke 12
(SymiMi 3) character using ttie sciewditi/er, wiench,
and hammer. Ttw ac|ustnient of ttie write is mora
diflieultttian ttie a«|ustment of ttie read head and re-
quiree severai iterstione sinoe ttie document must be
erased and re-measured afler each adfustment

10.44w4 Monitor the voKage actoss ttie write head
and adiust ttie appropriate potenüometer wMh ttie small
screwdiiver untll 0,35 V is measured. Then whie run-
ning ttie test document through the machine, monitor
the lester oulput and gradUaly increase ttie write head
voltage unttl a maximum aniplltiKle on ttie ttiird peak Is
reached. Emae ttw document and re-measure to guar-
antee thal ttie Output Is «M at ttie maximum. The ma¬
chine shouM now be readyto measure ttw secondaiy
reference documeni

CautMn For secondary reference documents to per-
fomi as expected, MICR characters should be printed
to the nominal dhnenston shown in figures 1 to 14.

10.4.44 Place ttw secondary reference document In
ttw transpoft and obseive the Output wavefocm witti ttie
osdlkwcope ac coupied. Detemiine ttw «verage ampll-
hxie of ttw ttiird and fifth peaks using ttw maximum
resolutton poesfcto on ttw oeclosoope. The average of
severai nins shouM be used since ttwre (s usualy
some Variation between runs and some notse gener¬
ated by ttw tester.

10.4A6 The relative Signal ampHude for ttw secon¬
dary reference Stroiw 12 (Symbol 3) character can now
be detemiined by dMdlng ttie average ampitude ol ttw
two peafcs by the maxlmwn ampMude measured with
ttie wira card. For example. if ttie maximum output
measursd witti the wire caid was 740 mV and the aver¬
age ampihjde of ttw two peaks on ttie secondaiy reler-
ence document was 800 mV, ttwn ttw relative signai
strenj^h for ttw secondary reference wouM be
(800/740) > 108%.

10A4.7 The heads ahouM be readac|usied whenever
a new type of secondary reference document is cali-
txaled. Minor changes in the paper or prlnt quality may
also change ttw opämai Position for ttw write head.

10JS fMathre Signal level toleranee

The relative signal level from any printed character may
vary from 50% to 200% of Ks nominal signai level.
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10.6 RMiduri «Ignal l«vei

Th« rssidual Signal levol is th« stgnal deSvered by char¬
acter wfiich has beert vokled.

Whenevar mls-encoded infonnation n votded, the resid¬
ual si^al tevel shail not exceed 5% of ihe nominal Sig¬
nal level for th» Strolw 12 (Symbol 3) character.

Th« method «mployed to voM shouM pemM le^ricod-
ing of th« docwnent and m-reading in MICR equipmeoi.

11 Papar

Paper cftouid be mad« from virgin pu|p (not recycted)
with a bt^s giatnmage weigfil minimum of 90 gAn^
whicti ia considefed ideal for paper documents.

Ii is racognited that ceitan patlides embedded in pa¬
per cait be a cause for machine reiects.

Paper should be used from wtiich magnetic particlas.
such as iron and other fenomagnetic materials, hav«
been eüminaled or reduced to a minimum.

band must be wtwlty contained within the Micn dear
tjand. Fonts E 13 B and CMC 7 shal not be permiUed
in the same MICR clear bands on any document. TTte
MICR print band is defined only for the front of a docu¬
ment See figure 24.

1Z4 Optlcal cla«- band

Opttcai clear band: A rectangle with height of 8,0 mm
(0.31$ In) whicli has induded wfthin It the centrally lo-
cated MICR print band. Th« width of th« opäcal dear
band shal b« larger than th« MICR printing by at least
2,5 mm (0.1 in) on th« right and lett sides. See figure
24 and ISO 1831.

12^ Opticai clear band background.

12J.1 General

Recognition of E 13 B characters, eüher by an opticai
reader or visualy (origM or micronim), requires an ada-
quata refiedance dfflefenc« between th« MICFI printed
charadecs and its surn)undh>g bacl^inxind In (he dear
bend of th« document

123^ Bacfcground raflectanc«

12 Format

12.1�RefWanc« edg«s

12.1.1�Horinmtal dfmansiofts

An horirontai fonnai dsnensions are measunad from the
right-hand edg« of Ihe document The right-hmd edge
of th« ficst or right-hntd character shal b« located
7,925 mm ± 1 .575 mm (0.312 in ± 0.062 in) from the
rigiiMiand tafarenee edga. (Sa« flgura 31.)

12.1.2�V«ftfeal dhnenslon«

AH verticai dmensiwis are measured from the bottom
edge of th« document

12.2�MiCRci«arb«nd

MICR clear band: A horizontal band 1S.9 mm (0.62S
in) Ngh on botfi ffie front and bade of a document and
extendhigth« IUI length of the document (hat must be
kept fre« of any m^püetic ink, other than the E 13 B
font See flgura 24.

12.3�MICR print band

MICfl print band: A ractangle of 6,35 mm (0.250 in) in
height that has ona Eide paralel to Ih« fKxizontal align-
Ing document edge and is intended to contain only mag¬
netic ink characters or symbols of ttte E 13 B font in
on« Single fn«. The verticai hxatmn of this band is da-
teimlned by ttw appficirtion involved but the MlCf^ prfnt

Back^und: The cokxirin th« opticai clear t>and of
the document

TTie background refleclanc« shal be at least 60% nüni-
mum using the CIE^ fiter peaking at 555 nm, as per
IS0 1831: 1980, subdause 4.2.3.

12.5J Prtnt contrast «Ignat (PCS)—magn^ ink
printed character

Print contra« Signal (PCS): The PCS of the MiCR
charaetart wilh resp«ct to its opticai cfaar band back¬
ground shall be greatar than 0,& Us« th« method given
in ISO 1831: 1980. subdause S.4.5.

13 MICR Ink parmanene«

Ou« tothe muWple passes through Ngh speed MICR
reader soitets required in payment transfwsystema,
MICR printing is required to w^hstand at least twenly
(20) pass«s wühout degrading th« MICR reader petfomv
ance.
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