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SERIALIZED SYSTEM FOR IMAGE 
REPLACEMENT DOCUMENTS 

BACKGROUND OF THE INVENTION 

[0001] The invention concerns a clearing system for bank 
checks, Wherein electronic versions of the checks, rather 
than the checks themselves, are transferred among banks. 
When paper versions are required, they are printed on 
demand from the electronic versions. The paper versions are 
called Image Replacement Documents, IRDs. The invention 
provides an approach for preventing fraud or mistake in 
connection With the IRDs, as could occur if a given IRD 
Were printed multiple times. Multiple printings are not 
desired, because the IRDs are negotiable instruments. 

BACKGROUND OF THE INVENTION 

[0002] Paper bank checks are in Widespread use. FIG. 1 
illustrates a typical bank check 3. After the payee 6 receives 
the check 3, the payee 6 Will take steps by Which the check 
3 enters a check-clearing system, Which in the United States 
is operated by the Federal Reserve System. 

[0003] A special case Would occur if the check 3 is 
presented to the bank 9 on Which the check is draWn. In that 
case, the draWee-bank 9 Would simply (1) deduct the amount 
12 of the check 3 from the account of the draWer 18, the 
account number being contained in the MICR line 15, (2) 
pay the payee 6, (3) retain the check 3 rather than entering 
it into the clearing system, and (4) perhaps later deliver the 
check 3 to the draWer 18 in a monthly statement. 

[0004] But, in the general case, the check 3 Will enter the 
check-clearing system. The check-clearing system performs 
several functions. One is that it sorts all the checks according 
to draWee-bank, and delivers the checks to the respective 
draWee-banks. 

[0005] A second is that it handles money transfers, so that 
all banks involved are properly charged and credited. For 
eXample, if the payee 6 of the check 3 in FIG. 1 deposits the 
check 3 in the payee’s oWn bank, that bank Will give a 
provisional credit to the payee’s account. That bank is called 
the bank-of-?rst-deposit, BOFD. 

[0006] The BOFD then enters the check 3 into the check 
clearing system, Wherein (1) the physical check is trans 
ferred to the draWee-bank 9, (2) a charge is levied against the 
draWee-bank 9 in the amount 12 of the check, and (3) a 
credit is issued to the BOFD in that amount. 

[0007] The check-clearing system performs additional 
functions, Which Will not be described in detail, but brie?y 
mentioned. It handles issues arising When the draWee bank 
9 rejects the check 3, as can occur if the account 15 lacks 
funds to pay the check 3, or if the account 15 has been 
closed. 

[0008] It also assures the credit-Worthiness of the banks 
involved, thereby minimiZing the possibility that a bank Will 
become insolvent during the check-clearing process, and 
thereby default on a charge Which has been levied against it. 

[0009] It also sets up procedural rules, such as specifying 
the time limit Within Which a draWee-bank must reject a 
check draWn on an account lacking funds. If the limit 
expires, the draWee-bank is deemed to have accepted the 
check. 
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[0010] Therefore, the check-clearing system can be 
vieWed as performing three primary types of function. One 
is that it sorts and distributes the paper checks to the 
draWee-banks. Asecond is that it transfers money among the 
banks to settle accounts. The third type of function can be 
vieWed as a collection of administrative procedures Which 
enable the clearing system to accomplish the ?rst and second 
functions in a practical manner. The particular methods in 
Which the functions outlined above are presently imple 
mented have evolved for historical reasons, primarily 
because the checks used alWays have been paper-based. 
With the development of modern electronics and high-speed 
digital computers, it may be possible to eliminate some of 
the steps required in a paper-based check clearing system, to 
thereby streamline the check-clearing process. 

OBJECTS OF THE INVENTION 

[0011] An object of the invention is to provide an 
improved check-clearing system. 

SUMMARY OF THE INVENTION 

[0012] In one form of the invention, paper bank checks are 
digitiZed into digital images during, or prior to, the check 
clearing process, and the paper checks are placed into 
storage. The check-clearing is then accomplished using the 
digital images. 

[0013] Sometimes, paper versions of the checks are 
required. Paper versions are then printed based on the digital 
images. To prevent fraud and mistake, each paper version is 
assigned a unique serial number. That serial number, 
together With information contained on the check, is stored 
in a central database. The database is made available to 
holders of the paper versions, to verify authenticity. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] 
check 3. 

[0015] FIGS. 2-13 form How charts, in pictorial format, 
Which illustrate processes undertaken by several forms of 
the invention. 

FIG. 1 illustrates some components of a bank 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0016] FIGS. 2-10 collectively illustrate a How chart, in 
pictorial forms, Which describe processes undertaken in 
Electronic Check Presentment, ECP. In FIG. 2, a check CK 
is deposited into a Bank of First Deposit, BOFD. For 
eXample, the payee “ELECTRIC COMPANY” in FIG. 1 
may deposit check 3 into an account Which it maintains in 
the BOFD of FIG. 2. 

[0017] As indicated in FIG. 3, the BOFD generates a 
digitiZed image DIG CK of the check, and places the actual 
paper check CK into storage. Conceptually, the digitiZed 
image is a bitmap, possibly compressed. In general, any 
process by Which the visual information on the check, front 
and back, can be (1) captured, (2) stored in a computer, and 
(3) transferred over communication links Will suf?ce. 

[0018] In addition, the BOFD may eXtract certain data 
from the check CK, such as the amount 12 in FIG. 1, the 
MICR data 15, etc., and store that data in a teXt ?le (not 
shoWn). The BOFD may keep the teXt ?le in association 
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With, or linked to, the digitized check DIG CK. That is, the 
teXt ?le effectively Will accompany the digitized check 
Wherever the latter is transferred. 

[0019] It is emphasized that the identity of the party Who 
creates the digitized check DIG CK is not necessarily 
signi?cant, but the important event is that the digital image 
DIG CK accurately represent the paper check. 

[0020] In FIG. 4, the BOFD transfers the digital image 
DIG CK to a check clearing system, Which in the United 
States is handled by the Federal Reserve System, and is 
designated FED. The check clearing system receives mil 
lions of digital checks daily from numerous banks, and these 
are represented by the collection of digital checks DIG CKS 
in FIG. 5. 

[0021] The clearing system distributes the digital checks 
DIG CKS to the banks on Which they are draWn, as indicated 
in FIG. 6. Those banks use the digital checks, or the teXt ?le 
discussed above, or both, to balance the accounts on Which 
the checks Were draWn. In addition, the banks may use the 
digital checks DIG CKS to print paper images of the checks, 
Which may be included in the monthly statements mailed to 
the banks’ customers. 

[0022] HoWever, not all the banks Will necessarily be able 
to handle digital checks, particularly in the initial phases of 
implementation of an Electronic Check Presentment system. 
Some Will require paper checks, as have been used tradi 
tionally. Thus, assume that BANKi3 in FIG. 7 lacks this 
digital capability, and Will need standard paper-based 
checks. 

[0023] Accordingly, the clearing system FED delivers the 
digital images 30, representing the checks draWn on 
BANKi3, to a printing facility 33. The printing facility 33 
generates paper representations 36 of the checks, called 
IRDs, Image Replacement Documents. 

[0024] The Inventor points out that noW tWo paper ver 
sions of the checks for BANKi3 eXist. One version lies in 
the original paper checks, check CK in FIG. 3 representing 
one such paper check. In the eXample of BANKi3, four 
IRDs 36 are shoWn in FIG. 7, so four corresponding original 
paper checks Will eXist someWhere in a storage facility. The 
second paper versions in existence are, of course, repre 
sented by the neWly printed IRDs 36 in FIG. 7. 

[0025] The IRDs 36, that is, the paper versions of the 
checks, are delivered to BANKi3, as in FIG. 8. The 
eXisting paper-based routing system can accomplish this 
delivery. 

[0026] Therefore, as so far described, the draWee-banks 
have all received either (1) digitized images of the checks 
draWn on them or (2) paper representations of the digitized 
images. 

[0027] It Was stated that a teXt ?le may be generated for 
each check, containing selected, or all, information in the 
check. Thus, three possible combinations arise in items 
delivered to the banks: 

[0028] digitized checks, plus teXt ?le, 

[0029] 

[0030] 

IRDs, plus teXt ?le, 

IRDs, no teXt ?le. 
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[0031] The teXt ?le can simplify accounting at the draWee 
bank, by eliminating manual data entry. 

[0032] It may happen that paper versions of the checks 
may need to be generated for other reasons. For eXample, 
assume in FIG. 9 that BANKil receives a digitized check 
draWn on an account lacking ?nds to pay the check. 
BANKil Would thus return the digitized check 50 to the 
printing facility 33, or another agency, as indicated by arroW 
52. The printing facility 33, or agency, Would generate an 
IRD 55, and print “INSUFFICIENT FUNDS” on it. 

[0033] The clearing system FED Would deliver this IRD 
55 to the BOFD initially receiving the corresponding paper 
check. That BOFD is assumed to be BANKi3 in FIG. 10. 

[0034] The BOFD Would return that check to the deposi 
tor, thereby giving the depositor a paper check bearing a 
legend “INSUFFICIENT FUNDS,” or equivalent. Such a 
document Would be useful to the depositor in legal proceed 
ings against the draWer of the check. 

[0035] To repeat: BANKi3 initially received a bad paper 
check. That paper check Was digitized, and placed into 
storage. The digitized version Was submitted to the draWee 
bank, rejected, and the system created an IRD 55, marked 
“INSUFFICIENT FUNDS,” to replace the paper check. 
That IRD 55 Was returned to BANKi3. The original paper 
check remained in storage. 

[0036] Other situations may arise When the printing 
described in connection With FIGS. 9 and 10 Would occur. 
For eXample, a draWer may need a copy of a cancelled check 
because of a dispute over payment. 

[0037] It is clear that, in the processes described above, a 
problem can arise because numerous identical IRDs could 
be generated from a single digital check, either through 
mistake or fraud. For eXample, When a check is returned due 
to insuf?cient funds in the checking account, an IRD is 
generated Which is marked “INSUFFICIENT FUNDS.” 
That IRD is eventually returned to the payee of the check. 
HoWever, that IRD is still a valid negotiable instrument. For 
instance, under the Uniform Commercial Code, that IRD 
acts as a Written promise, by the maker of the check, to pay 
the face amount of the check, to any valid holder. Further, if 
the holder is a “holder in due course,” certain defenses to 
payment are not available to the maker of the check against 
the holder. Clearly, the maker of the check does not Want 
multiple, apparently valid, copies of that instrument to eXist. 

[0038] One form of the invention reduces, or eliminates, 
this problem. FIG. 11 illustrates procedures and apparatus 
Which are added to a system of the general type just 
described. When the digital checks 30 are printed, they are 
printed onto paper stock 58 having pre-printed serial num 
bers S/N. Thus, the IRDs 60 are serialized. 

[0039] In one form of the invention, the IRDs are printed 
onto ordinary paper, to thereby alloW common printing 
equipment, such as computer laser printers, to be used. The 
paper may be fanfold type, as in FIG. 11, ordinary sheet 
paper, as used in laser printers, or another similar type. 

[0040] The paper stock 58 may lack serial numbers, and 
the serial numbers Would be generated by hardWare and 
softWare Which controls the printing process. Thus, as each 
IRD is being created, a serial number is assigned to it. 
Alternately, the IRD can be created on check stock bearing 
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pre-printed serial numbers. In many countries, organizations 
Which set technical standards have established commercial 
standards for check stock, that is, the paper on Which bank 
checks are printed. 

[0041] In either case (pre-printed serial numbers, or serial 
numbers printed in real-time), no tWo IRDs are printed 
having the same serial number. If the number of IRDs 
printed becomes so large that the serial numbers become 
excessively long, then the serial numbers can be re-initial 
iZed at a starting point. HoWever, the need for re-initialiZa 
tion is seen as unlikely, as Will noW be explained. 

[0042] Many credit cards in the US. have account num 
bers Which are 16 decimal digits in length. A serial number 
of that length can represent numbers ranging from Zero to 
9,999,999,999,999,999, or essentially 10 quadrillion indi 
vidual numbers. If 100 million checks Were printed every 
day under the invention, then a different serial number could 
be printed on every check for 100 million days, Without 
reaching 10 quadrillion. That is, 100-million-squared (or 
10**8-squared) equals 10 quadrillion (or 10**16). 

[0043] As a rough estimate, 1,000 days are about equal to 
3 years. Then 100 million days correspond roughly to 
300,000 years. Therefore, a serial number containing 16 
decimal digits is seen as adequate. 

[0044] HoWever, a larger limit on serial numbers can be 
accommodated by (1) increasing the number of digits, as by 
using hexadecimal numbers or alphanumeric digits instead 
of decimal digits, or (2) using a longer serial number, or both 
(1) and 

[0045] In any event, no tWo IRDs are printed having 
identical serial numbers. 

[0046] Alternately, if a shorter serial number is used so 
that the serial numbers eventually run out, the run-out time 
is chosen so that no tWo IRDs exist in a common practical 
time frame. For example, if the run-out time is chosen as ten 
years, no tWo IRDs having identical serial numbers Will exist 
in ten years. As a practical matter, tWo IRDs having the same 
serial number, but dated over ten years apart, as could occur 
in this system, are not seen as a basis for fraud or mistake 
Which Will cause injury. 

[0047] Ten years Was just discussed. HoWever, in general, 
run-out times of any multiple of six months are contem 
plated, such as 6, 12, 18, 24, 30, 36 months, and so on. 

[0048] Therefore, as just described, every IRD printed 
contains a different, or unique, serial number. Alternately, 
serial numbers may be exhausted, and restarted. If that is 
done, then the serial numbers contain enough digits so that, 
When re-start occurs, the possible dates of checks having 
identical serial numbers are so Widely spaced that fraud is 
considered impossible. 

[0049] In addition to serial printing of the IRDs, the 
invention maintains a master table 75 as in FIG. 11. That 
table 75 contains data relating to each check printed as an 
IRD (as opposed to all checks cleared). The data can be any 
combination of the folloWing: 

[0050] Initial check serial number, 

[0051] Serial number assigned in printing step of 
FIG. 11, 
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[0052] Payee name, 

[0053] DraWer name, 

[0054] Account number, 

[0055] DraWee bank name, 

[0056] DraWee bank routing number, 

[0057] Date of initial issuance, and 

[0058] Date of printing IRD. 

[0059] Table 75 can be maintained in the form of a 
relational database, Which Would simplify ?eld-searching. 
For example, an authoriZed party could search all amount 
?elds, and ?nd all IRDs draWn in a speci?c amount, such as 
$ 33.33. 

[0060] Table 75 is made available to any parties having 
need-to-knoW of its contents, and that need is controlled by 
inter-bank agreements. Those parties include (1) the banks 
to Which the paper IRDs are delivered and (2) parties Who 
hold the paper IRDs. 

[0061] Access to table 75 alloWs any party holding an IRD 
to verify Whether that IRD is genuine. For example, the party 
Would search table 75 using the serial number S/N in FIG. 
11, printed on the check. The table 75 Would then specify the 
relevant data contained on the check. Deviations Would then 
indicate the check to be invalid, or suspect. 

[0062] If the source of the IRD is considered trustWorthy, 
the validation of the serial number and data printed on the 
check using table 75 provides conclusive evidence that the 
IRD is valid. For example, assume a purchaser of an 
automobile Writes a check Which is returned for insufficient 
funds in the account. The NSF check, in IRD form, returned 
to the automobile dealer Will be returned by the dealer’s 
bank. The bank is considered trustWorthy. The IRD is 
presumed valid, based on table 75 and the trustWorthy status 
of the bank. 

[0063] In another embodiment, subsets of the data con 
tained in table 75 can be delivered to draWee banks. For 
example, as shoWn in FIG. 12, When the printing facility 33 
prints IRDs, as for banks Which are not equipped to handle 
digitiZed checks, the printing facility 33 also collects the 
entries corresponding to those checks from table 75. In this 
example, tWo groups 100 and 105 of printed checks are 
shoWn. Entries are collected into TABLE 1 for the former, 
and TABLE 2 for the latter. 

[0064] The clearing system FED then delivers the paper 
IRDs 100 and 105 to the draWee-banks, as indicated in FIG. 
13, together With the TABLES 1 and 2. Preferably, the 
TABLES are delivered prior to the IRDs. 

[0065] Under this approach, BANKil and BANKi2 can 
then compare each IRD With the corresponding TABLE, to 
see Whether the each IRD corresponds to a check listed in 
the TABLE. If a discrepancy is found, then a check is seen 
as suspect. 

[0066] These tables can also be delivered Whenever IRDs 
are printed. 

[0067] The Inventor points out that the data in the tables 
is generated at the time the IRDs are printed, and thus 
represent a historical record of some, or all, of the informa 
tion printed on each respective IRD. 
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[0068] The Inventor points out that one function per 
formed by the TABLES shown in FIGS. 10-12 is to answer 
the following type of question: “Is this IRD genuine?” Or, 
more speci?cally, “Does the data on the IRD in my posses 
sion correspond to that in the TABLE for the same serial 
nurnber?”. 

[0069] An invention has been described wherein paper 
checks are digitized in a check-clearing system. The paper 
checks are placed into storage, and the digitiZed checks are 
returned to the drawee-banks instead of paper checks, or 
“cleared.” When paper checks are needed, they are printed 
from the digitiZed checks, each with a unique serial number. 
These print-outs are called IRDs. They can be printed on 
check stock, and the stock may be pre-nurnbered with the 
serial numbers. 

[0070] In addition, a table may be generated, which con 
tains the serial number of each IRD, as well as all, or some, 
of the data printed on the IRD. A holder of the IRD may 
consult the table, to verify that the serial number, and all 
other data on the check, correspond to that in the table. 

[0071] Of course, eventually the table will become quite 
large, containing billions of entries, or more. Thus, over 
time, old entries in the table may be shunted into a second 
table. Any party wishing to search for a check will ?rst 
search the smaller table for “new” checks. If the check is not 
found, then the second table is searched. This can save 
search time. 

[0072] In one form of the invention, each bank involved is 
assigned a group of unique serial numbers. For example, 
bank A can be assigned nurnbers A1 through A1,000. Bank 
B may be assigned nurnbers B1 through B1,000. In the 
general case, the serial number can contain two parts: (1) a 
serial number and (2) a bank identi?er. The serial numbers 
for different banks can overlap, and thus be similar, but the 
bank identi?er would distinguish the two numbers. The 
numbers A55 and B55 provide two examples. The numbers 
(55) are the same, but the bank identi?ers (A and B) are 
different. 

[0073] Numerous substitutions and rnodi?cations can be 
undertaken without departing from the true spirit and scope 
of the invention. What is desired to be secured by Letters 
Patent is the invention as de?ned in the following claims. 

1-16. (canceled) 
17. A method of processing a paper bank check in which 

the paper check is digitiZed and the digitiZed check is 
transferred for clearing, the method comprising: 

transferring a printed IRD version of the digitiZed check 
if returned for insuf?cient funds, the IRD version being 
veri?able by access to a database; and 

providing access to the database to allow the IRD version 
to be veri?ed. 

18. A method according to claim 17, wherein the IRD 
version bears a serial number by which other information on 
the check may be retrieved from the database. 

19. A method of processing a paper bank check in which 
the paper check is digitiZed and the digitiZed check is 
transferred for clearing, the method comprising: 

receiving a printed IRD version of the digitiZed check if 
returned for insufficient funds, the IRD version being 
veri?able by access to a database; and 
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receiving access to the database to allow the IRD version 
to be veri?ed. 

20. A method according to claim 19, wherein the IRD 
version bears a serial number by which other information on 
the check may be retrieved from the database. 

21. A method of processing a paper bank check, the 
method comprising: 

having the check digitiZed; 

having the digitiZed check presented to its drawee bank 
for clearing; 

having a printed IRD version of the digitiZed check if 
returned for insuf?cient funds, the IRD version being 
veri?able by access to a database; and 

having access to the database for the recipient of the IRD 
version to allow the IRD version to be veri?ed. 

22. A method according to claim 21, wherein the IRD 
version bears a serial number by which other information on 
the check may be retrieved from the database. 

23. A method of processing a paper bank check in which 
the paper check is digitiZed and the digitiZed check is 
transferred for clearing, the method comprising: 

transferring a printed IRD version of the digitiZed check 
with a statement from a drawee bank, the IRD version 
being veri?able by access to a database; and 

providing access to the database to allow the IRD version 
to be veri?ed. 

24. A method according to claim 23, wherein the IRD 
version bears a serial number by which other information on 
the check may be retrieved from the database. 

25. A method of processing a paper bank check in which 
the paper check is digitiZed and the digitiZed check is 
transferred for clearing, the method comprising: 

receiving a printed IRD version of the digitiZed check 
with a statement from a drawee bank, the IRD version 
being veri?able by access to a database; and 

receiving access to the database to allow the IRD version 
to be veri?ed. 

26. A method according to claim 25, wherein the IRD 
version bears a serial number by which other information on 
the check may be retrieved from the database. 

27. A method of processing a paper bank check, the 
method comprising: 

having the check digitiZed; 

having the digitiZed check presented to its drawee bank 
for clearing; 

having a printed IRD version of the digitiZed check with 
a statement from the bank, the IRD version being 
veri?able by access to a database; and 

having access to the database for the recipient of the IRD 
version to allow the IRD version to be veri?ed. 

28. A method according to claim 27, wherein the IRD 
version bears a serial number by which other information on 
the check may be retrieved from the database. 


