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path in a flat manner under the positive contact of the oppos-
ingly disposed active and passive rollers.

The distance between the two active transport rollers and,
of course, the corresponding counter-rotating passive rollers,
is selected to be just short of the length of the narrow dimen-
sion of the currency bills that are to be discriminated. Accord-
ingly, currency bills are firmly gripped under uniform pres-
sure between the two sets of active and passive rollers within
the scanhead area, thereby minimizing the possibility of bill
skew and enhancing the reliability of the overall scanning and
recognition process.

The first active transport roller 301 is driven at a speed
substantially higher than that of the capstan rollers in the feed
section. Since the passive rollers are freewheeling and the
active rollers are positively driven, the first transport roller
301 causes a bill that comes between the roller and its corre-
sponding passive rollers 305A, 305B along the flat section of
the output path to be pulled into the nip formed between the
active and passive rollers (more specifically, between these
passive rollers and the corresponding knurled sections 301A,
301B on the active transport roller). The higher speed of the
active transport roller imparts an abrupt acceleration to the
bill which strips the bill away from any other bills that may
have been guided into the curved guideway along with the
particular bill being acted upon by the transport roller.

Currency bills are subsequently moved downstream of the
first transport roller along the flat section into the nip formed
between the knurled sections 302A, 302B on the second
active transport roller 302 and the corresponding passive
rollers 306A, 306B with the second active transport roller
being driven at the same speed as that of the first transport
roller.

The disposition of the second transport roller is selected to
be such that the positive contact exerted by the cylindrical
knurled sections 302A, 302BA on the second transport roller
302 and the corresponding passive rollers 306 A, 306B upon a
currency bill moving along the output path occurs before the
bill is released from the similar positive contact between the
knurled sections 301A, 301B on the first transport roller 301
and the corresponding passive rollers 305A, 305B. As a
result, the second transport roller 302 and its corresponding
passive rollers 306A, 306B together positively guide a cur-
rency bill through the scanhead area (where the transport
rollers are located) onto the stacker platform 235, from where
the stacker wheels 238, 240 pick up the bill and deposit it onto
the stacker place 242.

Bills are held flat against the scanhead 18 by means of a
plurality of O-rings 308 which are disposed in corresponding
grooves 309 on the transport rollers 301 and 302. In a pre-
ferred arrangement, five such O-rings 308 A-E are used, one at
each end of the transport rollers and three in the central
regions of the rollers.

The positive guiding arrangement described above is
advantageous in that uniform guiding pressure is maintained
upon bills as they are transported through the optical scan-
head area; more importantly, this is realized without adding
significantly to mechanical complexity. In effect, the bill
feeding operation is made stable, and twisting or skewing of
currency bills is substantially reduced. This positive action is
supplemented by the use of the H-spring for uniformly bias-
ing the passive rollers into contact with the active rollers so
that bill twisting or skew resulting from differential pressure
applied to the bills along the transport path is avoided. The
O-rings 308 function as simple, yet extremely effective
means for ensuring that the bills are held flat. Since the
O-rings constitute standard off-the shelf items, any adjust-
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ment of the center distance between the two active transport
rollers can be conveniently accommodated.

Referring now in particular to FIGS. 14 and 15, there are
shown side and top views, respectively, of the document
processing apparatus of FIGS. 11-13, which illustrate the
mechanical arrangement for driving the various means for
transporting currency bills along the three sections of the
transport path, i.e., along the input path, the curved guideway
and the output path. As shown therein, a motor 320 is used to
impart rotational movement to the capstan shaft 249 by means
of a belt/pulley arrangement comprising a pulley 321 pro-
vided on the capstan shaft 249 and which is linked to a pulley
322 provided on the motor drive shaft through a belt 323. The
diameter of the driver pulley 321 is selected to be appropri-
ately larger than that of the motor pulley 322 in order to
achieve the desired speed reduction from the typically high
speed at which the motor 320 operates.

The drive shaft 247 for the drive roller 246 is provided with
rotary motion by means of a pulley 324 provided thereupon
which is linked to a corresponding pulley 321 provided on the
capstan shaft 249 through a belt 326. The pulleys 324 and 321
are of the same diameter so that the drive roller shaft 247 and,
hence, the drive roller 246, rotate in unison with the capstan
248 mounted on the capstan shaft 249.

In order to impart rotational movement to the transport
rollers, a pulley 327 is mounted on the transport roller shaft
287 corresponding to the first set of transport rollers and is
linked to a corresponding pulley 328 on the capstan shaft 249
through a belt 329. The diameter of the transport roller pulley
327 is selected to be appropriately smaller than that of the
corresponding capstan pulley 328 so as to realize a stepping-
up in speed from the capstan rollers to the transport rollers.
The second set of transport rollers mounted on the transport
roller shaft 288 is driven at the same speed as the rollers onthe
first set of transport rollers by means of a pulley 330 which is
linked to the transport pulley 327 by means of a belt 325.

As also shown in FIGS. 14 and 15, an optical encoder 299
is mounted on one of'the transport roller shafts, preferably the
passively driven transport shaft 288, for precisely tracking the
lateral displacement of bills supported by the transport rollers
in terms of the rotational movement of the transport shafts, as
discussed in detail above in connection with the optical sens-
ing and correlation technique of this invention.

In order to drive the stacker wheels 238 and 240, an inter-
mediate pulley 330 is mounted on suitable support means (not
shown) and is linked to a corresponding pulley 331 provided
on the capstan shaft 249 through a belt 332. Because of the
time required for transporting currency bills which have been
stripped from the currency stack in the input bin through the
tri-sectional transport path and onto the stacker platform, the
speed at which the stacker wheels can rotate for delivering
processed bills to the stacker plate is necessarily less than that
of the capstan shaft. Accordingly, the diameter of the inter-
mediate pulley 333a is selected to be larger than that of the
corresponding capstan pulley 331 so as to realize a reduction
in speed. The intermediate pulley 333a has an associated
pulley 333 which is lied to a stacker pulley 334 provided on
the drive shaft 241 for the stacker wheels 238, 240 by means
of a belt 335. In the preferred embodiment shown in FIGS.
11-15, the stacker wheels 238, 240 rotate in the same direc-
tion as the capstan rollers. This is accomplished by arranging
the belt 335 between the pulleys 333, 334 in a “Figure-8”
configuration about an anchoring pin 336 disposed between
the two pulleys.

The curved section 272 of the guideway 270 is provided on
its underside with an optical sensor arrangement 299, includ-
ing an LED 298, for performing standard currency handling
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operations such as counterfeit detection using conventional
techniques, doubles detection, length detection, skew detec-
tion, etc. However, unlike conventional arrangements, cur-
rency discrimination according to denomination is not per-
formed in this area, for reasons described below.

According to a feature of this invention, optical scanning of
currency bills, in accordance with the above-described
improved optical sensing and correlation technique, is per-
formed by means of an optical scanhead 296 which is dis-
posed downstream of the curved guideway 270 along the flat
section 274 of the output path. More specifically, the scan-
head 296 is located under the flat section of the output path
between the two sets of transport rollers. The advantage of
this approach is that optical scanning is performed on bills
when they are maintained in a substantially flat position as a
result of positive contact between the two sets of transport
rollers at both ends of the bill along their narrow dimension.

It should be understood that the above-described drive
arrangement is provided for illustrative purposes only. Alter-
nate arrangements for imparting the necessary rotational
movement to generate movement of currency bills along the
tri-sectional transport path can be used just as effectively. It is
important, however, that the surface speed of currency bills
across the two sets of transport rollers be greater than the
surface speed of the bills across the capstan rollers in order to
achieve optimum bill separation. It is this difference in speed
that generates the abrupt acceleration of currency bills as the
bills come into contact with the first set of transport rollers.

The drive arrangement may also include a one-way clutch
(not shown) provided on the capstan shaft and the capstan
shafts, the transport roller shafts and the stacker wheel shafts
may be fitted with fly-wheel arrangements (not shown). The
combination of the one-way clutch and the fly wheels can be
used to advantage in accelerated batch processing of currency
bills by ensuring that any bills remaining in the transport path
after currency discrimination are automatically pulled off the
transport path into the stacker plate as a result of the inertial
dynamics of the fly wheel arrangements.

As described above, implementation of the optical sensing
and correlation technique of this invention requires only a
relatively low number of reflectance samples in order to
adequately distinguish between several currency denomina-
tions. Thus, highly accurate discrimination becomes possible
even though currency bills are scanned along their narrow
dimension. However, the accuracy with which a denomina-
tion is identified is based on the degree of correlation between
reflectance samples on the test pattern and corresponding
samples on the stored master patterns. Accordingly, it is
important that currency bills be transported across the dis-
crimination means in a flat position and, more importantly, at
a uniform speed.

This is achieved in the bill handling apparatus of FIGS.
11-15, by positioning the optical scanhead 296 on one side of
the flat section 274 of the output path between the two sets of
transport rollers. In this area, currency bills are maintained in
positive contact with the two sets of rollers, thereby ensuring
that the bills move across the scanhead in a substantially flat
fashion. Further, a uniform speed of bill movement is main-
tained in this area because the second set of passive transport
rollers is driven at a speed identical to that of the active
transport rollers by means of the drive connection between
the two sets of rollers. Disposing the optical scanhead 296 in
such a fashion downstream of the curved guideway 270 along
the flat section 274 maintains a direct correspondence
between reflectance samples obtained by the optically scan-
ning of bills to be discriminated and the corresponding
samples in the stored master patterns.
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According to a preferred embodiment, the optical scan-
head comprises a plurality of light sources acting in combi-
nation to uniformly illuminate light strips of the desired
dimension upon currency bills positioned on the transport
path below the scanhead. As illustrated in FIGS. 17-18, the
scanhead 296 includes a pair of LEDs 340, 342, directing
beams of light 341A and 343B, respectively, onto the flat
section 274 of the output path against which the scanhead is
positioned. The LEDs 340, 342 are angularly disposed rela-
tive to the vertical axis Y in such a way that their respective
light beams combine to illuminate the desired light strip. The
scanhead 296 includes a photodetector 346 centrally disposed
on an axis normal to the illuminated strip for sensing the light
reflected off the strip. The photodetector 346 is linked to a
central processing unit (CPU) (not shown) for processing the
sensed data in accordance with the above-described prin-
ciples of this invention. Preferably, the beams of light 340A,
340B from the LEDs 340, 342, respectively, are passed
through an optical mask 345 in order to realize the illuminated
strips of the desired dimensions.

In order to capture reflectance samples with high accuracy,
it is important that the photodetector capture reflectance data
uniformly across the illuminated strip. In other words, when
the photodetector 346 is positioned on an axis passing
through the center of the illuminated strip, the illumination by
the LED’s as a function of the distance from the central point
“0” along the X axis, should optimally approximate a step
function as illustrated by the curve A in FI1G. 19. With the use
of a single light source angularly displaced relative to the
vertical the variation in illumination by an LED typically
approximates a Gaussian function, as illustrated by the curve
B in FIG. 19.

In accordance with a preferred embodiment, the two LEDs
340 and 342 are angularly disposed relative to the vertical axis
by angles o and f, respectively. The angles o and f are
selected to be such that the resultant strip illumination by the
LED’s is as close as possible to the optimum distribution
curve A in FIG. 19. According to a preferred embodiment, the
angles o and f§ are each selected to be 19.9 degrees. The LED
illumination distribution realized by this arrangement is illus-
trated by the curve designated as “C” in FI1G. 19 which effec-
tively merges the individual Gaussian distributions of each
light source to yield a composite distribution which suffi-
ciently approximates the optimum curve A.

The manner in which the plurality of light strips of different
dimensions are generated by the optical scanhead by means
of an optical mask is illustrated in FIG. 16-18. As shown
therein, the optical mask 345 essentially comprises a gener-
ally opaque area in which two slits 354 and 356 are formed to
allow light from the light sources to pass through so as to
illuminate light strips of the desired dimensions. More spe-
cifically, slit 354 corresponds to the wide strip used for
obtaining the reflectance samples which correspond to the
characteristic pattern for a test bill. In a preferred embodi-
ment, the wide slit 354 has a length of about 0.500" and a
width of about 0.050". The second slit 356 forms a relatively
narrow illuminated strip used for detecting the thin borderline
surrounding the printed indicia on currency bills, as described
above in detail. In a preferred embodiment, the narrow slit
356 has a length of about 0.300" and a width of about 0.010".

It is preferred that a separate pair of light sources 340 and
342 be provided for each of the two slits 354 and 356. Thus,
as can be seen in FIGS. 17 and 18, a first pair of LED’S 340A
and 342A are provided for the narrow slit, and a second pair
of LED’s 340B and 342B are provided for the second slit.
Similarly, two separate photodetectors 346 A and 3468 are
provided for detecting reflected light from the two slits. As
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can be seen in FIGS. 17 and 18, the channel for transmitting
reflected light from the narrow slit to the photodetector 346A
is narrower in the transverse direction than the channel for
transmitting reflected light from the wide slit to the photode-
tector 346B.

According to another feature of the present invention, the
undesired doubling or overlapping of bills in the transport
system is detected by the provision of a pair of optical sensors
which are co-linearly disposed opposite to each other within
the scan head area along a line that is perpendicular to the
direction of bill flow, i.e., parallel to the edge of test bills along
their wide dimensions as the bills are transported across the
optical scan head. As best illustrated in FIG. 20, the pair of
optical sensors S1 and S2 (having corresponding light
sources and photodetectors which are not shown here) are
co-linearly disposed within the scan head area in close paral-
lelism with the wide dimension edges of incoming test bills.
In effect, the optical sensors S1 and S2 are disposed opposite
each other along a line within the scan head area which is
perpendicular to the direction of bill flow.

It should be noted that FIGS. 11, 13 and 15 also include an
illustration of the physical disposition of the sensors S1 and
S2 within the optical scanhead area of the currency recogni-
tion and counting apparatus. For purposes of clarity, the sen-
sors S1 and S2 are represented only in the form of blocks
which correspond to the light sources associated with the
sensors. Although not illustrated in the drawings, it should be
noted that corresponding photodetectors (not shown) are pro-
vided within the scanhead area in immediate opposition to the
corresponding light sources and underneath the flat section of
the transport path. These detectors detect the beam of coher-
ent light directed downwardly onto the bill transport path
from the light sources corresponding to the sensors S1 and S2
and generate an analog output which corresponds to the
sensed light. Each such output is converted into a digital
signal by a conventional ADC convertor unit (not shown)
whose output is fed as a digital input to and processed by the
system CPU (not shown), in a manner similar to that indicated
in the arrangement of FIG. 1.

The presence of a bill which passes under the sensors S1
and S2 causes a change in the intensity of the detected light,
and the corresponding change in the analog output of the
detectors serves as a convenient means for density-based
measurements for detecting the presence of “doubles” (two or
more overlaid or overlapped bills) during the currency recog-
nition and counting process. For instance, the sensors may be
used to collect a predefined number of density measurements
on a test bill and the average density value for a bill may be
compared to predetermined density thresholds (based, for
instance, on standardized density readings for master bills) to
determine the presence of overlaid bills or doubles.

A routine for using the outputs of the two sensors S1 and S2
to detect any doubling or overlapping of bills is illustrated in
FIG. 21. This routine starts when the denomination of a
scanned bill has been determined at step 401, as described
previously. To permit variations in the sensitivity of the den-
sity measurement, a “density setting choice” is retrieved from
memory at step 402. The operator makes this choice manu-
ally, according to whether the bills being scanned are new
bills, requiring only a high degree of sensitivity, or used bills,
requiring a lower level of sensitivity. After the “density setting
choice” has been retrieved, the system then proceeds through
a series of steps which establish a density comparison value
according to the denomination of the bill. Thus, step 403
determines whether the bill has been identified as a $20-bill,
and if the answer is affirmative, the $20-bill density compari-
son value is retrieved from memory at step 404. A negative
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answer at step 403 advances the system to step 405 to deter-
mine whether the bill has been identified as a $100-bill and if
the answer is affirmative, the $100-bill density comparison
value is retrieved from memory at step 406. A negative
answer at step 405 advances the system to step 407 where a
general density comparison value, for all remaining bill
denominations, is retrieved from memory.

At step 408, the density comparison value retrieved at step
404, 406 or 407 is compared to the average density repre-
sented by the output of sensor S1. The result of this compari-
son is evaluated at step 409 to determine whether the output of
sensor S1 identifies a doubling of bills for the particular
denomination of bill determined at step 401. If the answer is
negative, the system returns to the main program. If the
answer is affirmative, step 410 then compares the retrieved
density comparison value to the average density represented
by the output of the second sensor S2. The result of this
comparison is evaluated at step 401 to determine whether the
output of sensor S2 identifies a doubling of bills. Affirmative
answers at both step 409 and step 411 results in the setting of
a “doubles error” flag at step 412, and the system then returns
to the main program. The “doubles error” flag can, of course,
be used to stop the bill transport motor.

FIG. 22 illustrates a routine that enables the system to
detect bills which have been badly defaced by dark marks
such as ink blotches, felt-tip pen marks and the like. Such
severe defacing of a bill can result in such distorted scan data
that the data can be interpreted to indicate the wrong denomi-
nation for the bill. Consequently, it is desirable to detect such
severely defaced bills and then stop the bill transport mecha-
nism so that the bill in question can be examined by the
operator.

The routine of FIG. 22 retrieves each successive data
sample at step 450 and then advances to step 451 to determine
whether that sample is too dark. As described above, the
output voltage from the photodetector 26 decreases as the
darkness of the scanned area increases. Thus, the lower the
output voltage from the photodetector, the darker the scanned
area. For the evaluation carried out at step 451, a preselected
threshold level for the photodetector output voltage, such as a
threshold level of about 1 volt, is used to designate a sample
that is “too dark.”

An affirmative answer at step 451 advances the system to
step 452 where a “bad sample” count is incremented by one.
A single sample that is too dark is not enough to designate the
bill as seriously defaced. Thus, the “bad sample” count is used
to determine when a preselected number of consecutive
samples, e.g., ten consecutive samples, are determined to be
too dark. From step 452, the system advances to step 453 to
determine whether ten consecutive bad samples have been
received. If the answer is affirmative, the system advances to
step 454 where an error flag is set. This represents a “no call”
condition, which causes the bill transport system to be
stopped in the same manner discussed above in connection
with FIG. 8A.

When a negative response is obtained at step 451, the
system advances to step 455 where the “bad sample” count is
reset to zero, so that this count always represents the number
of consecutive bad samples received. From step 455 the sys-
tem advances to step 456 which determines when all the
samples for a given bill have been checked. As long as step
456 yields a negative answer, the system continues to retrieve
successive samples at step 450. When an affirmative answer is
produced at step 456, the system returns to the main program
at step 457.

It is desirable to maintain a predetermined space between
each pair of successive bills to facilitate the resetting of the
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scanning system between the trailing edge ofthe scanned area
on one bill and the leading borderline on the next bill. The
routine for performing this spacing check is illustrated in FIG.
23. This routine begins with step 500, which checks the
output signals from the sensors S1 and S2 to determine when
the leading edge of a bill is detected by either sensor. The
detection of a predetermined change in the output from either
sensor S1 or S2 advances the system to step 501, which
determines whether the detected output change is from the
first sensor to see the leading edge of a bill. If the answer is
affirmative the system returns to the main program at step
503. A negative response at step 501 advances the system to
step 504 to determine whether the spacing check is done yet.
Ifthe answer is “yes,” the system returns to the main program.
If the answer is “no,” step 505 determines whether a spacing
check is to be performed, based on whether the first bill in a
new stack of bills placed in the CRU has been detected. That
is, there is no need to initiate a spacing check until the first bill
reaches the sensors S1 and S2. Thus, a negative answer at step
505 returns the system to the main program, while an affir-
mative answer advances the system to step 506 which com-
pares the actual spacing count, i.e., the number of encoder
pulses produced after detection of the leading edge of the bill,
to a preselected minimum spacing count retrieved from
memory. If the actual spacing count is above the preselected
minimum, there is no error and consequently the next step
507 yields a negative response, indicating that there is no
spacing error. The negative response sets a “spacing error
checked” flag at step 509. If the actual spacing count is below
the preselected minimum, step 509 detects a spacing error and
consequently produces an affirmative response which sets an
error flag at step 508. The system then returns to the main
program at step 503. It is this flag that is read at step 504.

A routine for automatically monitoring and making any
necessary corrections in various line voltages is illustrated in
FIG. 24. This routine is useful in automatically compensating
for voltage drifts due to temperature changes, aging of com-
ponents and the like. The routine starts at step 550 which
reads the output of a line sensor which is monitoring a
selected voltage. Step 551 determines whether the reading is
below 0.60, and if the answer is affirmative, step 552 deter-
mines whether the reading is above 0.40. If step 552 also
produces an affirmative response, the voltage is within the
required range and thus the system returns to the main pro-
gram step 553. If step 551 produces a negative response, an
incremental correction is made at step 554 to reduce the
voltage in an attempt to return it to the desired range. Simi-
larly, if a negative response is obtained at step 552, an incre-
mental correction is made at step 555 to increase the voltage
toward the desired range.

The invention claimed is:

1. A currency processing device for receiving a stack of
U.S. currency bills and rapidly processing all the bills in the
stack, the device comprising:

an input receptacle adapted to receive a stack of U.S. cur-
rency bills of a plurality of denominations, the currency
bills having a wide dimension and a narrow dimension;

atransport mechanism positioned to transport the bills, one
at a time, in a transport direction from the input recep-
tacle along a transport path at a rate of at least about 800
bills per minute with the narrow dimension of the bills
parallel to the transport direction;

a denomination discriminating unit for determining the
denominations of and totaling the bills, the discriminat-
ing unit including a detector positioned along the trans-
port path;
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a single denominated bill output receptacle positioned to
receive bills whose denomination have been determined
and totaled by the discriminating unit including bills of
a plurality of U.S. denominations;

a separate stacker bin, the stacker bin being separate from
the denominated bill output receptacle; and

a diverter positioned along the transport path to route bills
whose denomination cannot be determined to the sepa-
rate stacker bin.

2. A currency processing device for receiving a stack of
U.S. currency bills and rapidly processing all the bills in the
stack, the device comprising:

an input receptacle adapted to receive a stack of U.S. cur-
rency bills of a plurality of denominations, the currency
bills having a wide dimension and a narrow dimension;

atransport mechanism positioned to transport the bills, one
at a time, in a transport direction from the input recep-
tacle along a transport path at a rate of at least about 800
bills per minute with the narrow dimension of the bills
parallel to the transport direction;

a denomination discriminating unit for determining the
denominations of the bills, the discriminating unit
including a detector positioned along the transport path;

a single denominated bill output receptacle positioned to
receive bills whose denomination have been determined
by the discriminating unit including bills of a plurality of
U.S. denominations, the device being adapted to total
the denominations of bills received in the single denomi-
nated bill output receptacle including bills of a plurality
of U.S. denominations;

a separate stacker bin, the stacker bin being separate from
the denominated bill output receptacle; and

a diverter positioned along the transport path to route bills
which are denominated by the denomination discrimi-
nating unit including bills of a plurality of U.S. denomi-
nations to the denominated bill output receptacle and
bills whose denomination cannot be determined to the
separate stacker bin.

3. A U.S. currency processing device for receiving a stack
of U.S. currency bills and rapidly processing all the bills in the
stack, the device comprising:

an input receptacle positioned to receive a stack of U.S.
bills of a plurality of denominations, the bills having a
narrow dimension;

a transport mechanism comprising a transport drive motor
and transport rollers, the transport mechanism being
positioned to transport the bills, one at a time, from the
input receptacle along a transport path in a transport
direction, the transport mechanism being adapted to
transport bills at a rate in excess of 800 bills per minute
with their narrow dimension parallel to the transport
direction;

a denomination discriminating unit comprising a detector
positioned along the transport path and comprising a
processor, the detector generating a characteristic infor-
mation output signal in response to characteristic infor-
mation detected from passing bills, the characteristic
information output signal being electrically coupled to
the processor, the processor receiving the characteristic
information output signal and generating a denomina-
tion signal in response thereto, the discriminating unit
being adapted to denominate bills of a plurality of U.S.
denominations at a rate in excess of 800 bills per minute;

a single denominated bill output receptacle adapted to
receive bills whose denomination have been determined
by the discriminating unit including bills of a plurality of
U.S. denominations, the device being adapted to total
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the denominations ofbills received in the single denomi-
nated bill output receptacle including bills of a plurality
of U.S. denominations;

a separate stacker bin adapted to receive bills that the
device is not able to denominate, the stacker bin being
separate from the denominated bill output receptacle;
and

a diverter positioned along the transport path to route bills
which are denominated by the denomination discrimi-
nating unit to the denominated bill output receptacle and
bills which are not denominated by the denomination
discriminating unit to the separate stacker bin.

4. A U.S. currency processing device for receiving a stack
of U.S. currency bills and rapidly processing all the bills in the
stack, the device comprising:

an input receptacle positioned to receive a stack of U.S.
bills of a plurality of denominations, the bills having a
narrow dimension;

a transport mechanism comprising a transport drive motor
and transport rollers, the transport mechanism being
adapted to transport the bills, one at a time, from the
input receptacle along a transport path in a transport
direction, the transport mechanism being adapted to
transport bills at a rate in excess of 800 bills per minute
with their narrow dimension parallel to the transport
direction;

a denomination discriminating unit adapted to determine
the denomination of bills of a plurality of U.S. denomi-
nations at a rate in excess of 800 bills per minute, the
discriminating unit comprising a detector positioned
along the transport path, wherein the detector is posi-
tioned to receive light from passing bills and the detector
is adapted to generate a received light characteristic
information output signal in response to detected char-
acteristic information, the received light characteristic
information output signal being electrically coupled to a
processor, the processor receiving the received light
characteristic information output signal and generating a
denomination signal in response thereto;

a single denominated bill output receptacle positioned to
receive bills whose denomination have been determined
by the discriminating unit including bills of a plurality of
U.S. denominations;

a separate stacker bin adapted to receive bills that the
device is not capable of denominating, the stacker bin
being separate from the denominated bill output recep-
tacle; and

a diverter positioned along the transport path to route bills
which are denominated by the denomination discrimi-
nating unit to the denominated bill output receptacle and
bills whose denomination cannot be determined to the
separate stacker bin.

5. A U.S. currency processing device for receiving a stack
of U.S. currency bills and rapidly processing all the bills in the
stack, the device comprising:

an input receptacle adapted to receive a stack of U.S. bills
of'a plurality of denominations, the bills having a narrow
dimension;

atransport mechanism positioned to transport the bills, one
atatime, from the input receptacle along a transport path
in a transport direction, the transport mechanism being
positioned to transport bills at a rate in excess of 800 bills
per minute with their narrow dimension parallel to the
transport direction;

a denomination discriminating unit adapted to determine
the denomination of bills including bills of a plurality of
U.S. denominations at a rate in excess of 800 bills per
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minute, the discriminating unit comprising a detector
positioned along the transport path, wherein the detector
is positioned to receive light reflected off passing bills
and the detector is adapted to generate a reflected light
characteristic information output signal in response to
detected characteristic information, the reflected light
characteristic information output signal being electri-
cally coupled to a processor, the processor receiving the
reflected light characteristic information output signal
and generating a denomination signal in response
thereto;

a single denominated bill output receptacle positioned to

receive bills whose denomination have been determined
by the discriminating unit including bills of a plurality of
U.S. denominations, the device being adapted to total
the denominations of bills received in the single denomi-
nated bill output receptacle including bills of a plurality
of U.S. denominations;

a separate stacker bin adapted to receive bills that the

device is not capable of denominating, the stacker bin
being separate from the denominated bill output recep-
tacle; and

a diverter positioned along the transport path to route bills

which are denominated by the denomination discrimi-
nating unit to the denominated bill output receptacle and
bills whose denomination are not determined by the
denomination discriminating unit to the separate stacker
bin.

6. A U.S. currency denominating device for receiving a

30 stack of U.S. currency bills and rapidly processing the bills in
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the stack, the device comprising:
an input receptacle positioned to receive a stack of U.S.

currency bills of a plurality of denominations to be pro-
cessed, the bills having a narrow dimension;

a transport mechanism comprising a transport drive motor

and transport rollers, the transport mechanism being
adapted to transport the bills, one at a time, from the
input receptacle along a transport path in a transport
direction, the transport mechanism being adapted to
transport bills at a rate in excess of 800 bills per minute
with their narrow dimension parallel to the transport
direction;

a denomination discriminating unit adapted to determine

the denomination of bills including bills of a plurality of
U.S. denominations at a rate in excess of 800 bills per
minute, the bills the discriminating unit is adapted to
denominate having images associated therewith corre-
sponding to the plurality of denominations that the dis-
criminating unit is adapted to denominate, the discrimi-
nating unit comprising a detector positioned along the
transport path, the detector being adapted to scan pass-
ing bills and generate image signals, the discriminating
unit determining the denomination of bills based on the
image signals;

a single denominated bill output receptacle for receiving

bills whose denomination have been determined by the
discriminating unit including bills of a plurality of U.S.
denominations;

separate stacker bin adapted to receive bills whose
denomination have not been determined by the discrimi-
nating unit, the stacker bin being separate from the
denominated bill output receptacle; and

a diverter positioned along the transport path to route bills

which are denominated by the denomination discrimi-
nating unit to the denominated bill output receptacle and
bills whose denomination have not been determined by
the discriminating unit to the separate stacker bin.
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7. A U.S. currency processing device for receiving a stack
of U.S. currency bills and rapidly processing all the bills in the
stack, the device comprising:

an input receptacle positioned to receive a stack of U.S.
currency bills of a plurality of denominations, the bills
having a narrow dimension;

atransport mechanism adapted to transport the bills, one at
atime, from the input receptacle along a transport path in
a transport direction, the transport mechanism being
adapted to transport bills at a rate in excess of 800 bills
per minute with their narrow dimension parallel to the
transport direction;

a denomination discriminating unit adapted to determine
the denomination of bills including bills of a plurality of
U.S. denominations by scanning images associated with
each of the bills, the discriminating unit comprising a
detector positioned along the transport path and a pro-
cessor, the discriminating unit counting and determining
the denomination of bills;

a single denominated bill output receptacle for receiving
bills whose denomination have been determined by the
discriminating unit including bills of a plurality of U.S.
denominations, the device being adapted to total the
denominations of bills received in the single denomi-
nated bill output receptacle including bills of a plurality
of U.S. denominations;

a separate stacker bin adapted to receive bills that the
device is not capable of denominating, the stacker bin
being separate from the denominated bill output recep-
tacle; and

a diverter positioned along the transport path to route bills
which are denominated by the denomination discrimi-
nating unit to the denominated bill output receptacle and
bills whose denomination cannot be determined to the
separate stacker bin.

8. A U.S. currency processing device for receiving a stack
of U.S. currency bills and rapidly processing the bills in the
stack, the device comprising:

an input receptacle adapted to receive a stack of U.S. cur-
rency bills of a plurality of denominations, the bills
having a narrow dimension;

atransport mechanism positioned to transport the bills, one
atatime, from the input receptacle along a transport path
in a transport direction, the transport mechanism being
adapted to transport bills at a rate in excess of 800 bills
per minute with their narrow dimension parallel to the
transport direction;

a memory having stored therein master data associated
with denominations of bills which the device is capable
of denominating;

a denomination discriminating unit adapted to determine
the denomination of bills including bills of a plurality of
U.S. denominations at a rate in excess of 800 bills per
minute, the discriminating unit comprising a detector
positioned along the transport path and a processor,
wherein the detector is positioned to receive light
reflected off passing bills and the detector is adapted to
generate a reflected light characteristic information out-
put signal in response to detected characteristic infor-
mation, the reflected light characteristic information
output signal being electrically coupled to a processor,
the processor receiving the reflected light characteristic
information output signal and generating data based on
the output signal, the processor determining the denomi-
nation of a bill by comparing generated data associated
with the bill to master data stored in the memory;
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a single denominated bill output receptacle adapted to
receive bills whose denomination have been determined
by the discriminating unit including bills of a plurality of
U.S. denominations, the device being adapted to total
the denominations of bills received in the single denomi-
nated bill output receptacle including bills of a plurality
of U.S. denominations;

a separate stacker bin adapted to receive bills whose
denomination have not been determined by the discrimi-
nating unit, the stacker bin being separate from the
denominated bill output receptacle; and

a diverter positioned along the transport path to route bills
whose denomination have been determined by the dis-
criminating unit to the denominated bill output recep-
tacle and bills whose denomination have not been deter-
mined by the discriminating unit to the separate stacker
bin.

9. A U.S. currency processing device for receiving a stack
of U.S. currency bills and rapidly processing all the bills in the
stack, the device comprising:

an input receptacle adapted to receive a stack of U.S. cur-
rency bills of a plurality of denominations to be pro-
cessed, the currency bills having a wide dimension and a
narrow dimension;

atransport mechanism positioned to transport the bills, one
at atime, from the input receptacle along a transport path
in a transport direction at a rate of at least about 1000
bills per minute with their narrow dimension parallel to
the transport direction;

a denomination discriminating unit for evaluating deter-
mining the denominations of the bills, the discriminat-
ing unit including a detector positioned along the trans-
port path;

a single denominated bill output receptacle adapted to
receive bills whose denomination have been determined
by the discriminating unit including bills of a plurality of
U.S. denominations, the device being adapted to total
the denominations of bills received in the single denomi-
nated bill output receptacle including bills of a plurality
of U.S. denominations;

a separate stacker bin, the stacker bin being separate from
the denominated bill output receptacle; and

a diverter positioned along the transport path to route bills
whose denomination have not been determined by the
discriminating unit to the separate stacker bin.

10. AU.S. currency processing device for receiving a stack
of U.S. currency bills and rapidly processing all the bills in the
stack, the device comprising:

an input receptacle adapted to receive a stack of U.S. cur-
rency bills of a plurality of denominations, the currency
bills having a wide dimension and a narrow dimension;

atransport mechanism positioned to transport the bills, one
at atime, from the input receptacle along a transport path
in a transport direction at a rate of at least about 1000
bills per minute with their narrow dimension parallel to
the transport direction;

a denomination discriminating unit for determining the
denominations of the bills, the discriminating unit
including a detector positioned along the transport path;

a single denominated bill output receptacle;

a separate stacker bin, the stacker bin being separate from
the denominated bill output receptacle; and

a diverter positioned along the transport path to route bills
whose denomination have been determined by the dis-
criminating unit to the denominated bill output recep-
tacle including bills of a plurality of U.S. denominations
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and to route bills whose denomination have not been a separate stacker bin adapted to receive bills that the

determined by the discriminating unit to the separate
stacker bin.
11. A U.S. currency processing device for receiving a stack

device is not capable of denominating, the stacker bin
being separate from the denominated bill output recep-
tacle; and

a diverter positioned along the transport path to route bills
which are denominated by the denomination discrimi-
nating unit to the denominated bill output receptacle and
bills whose denomination cannot be determined to the
separate stacker bin.

13. AU.S. currency processing device for receiving a stack
of U.S. currency bills and rapidly processing all the bills in the
stack, the device comprising:

an input receptacle adapted to receive a stack of U.S. bills

of U.S. currency bills and rapidly processing all the bills inthe 5
stack, the device comprising:
an input receptacle positioned to receive a stack of U.S.
bills of a plurality of denominations, the bills having a
narrow dimension;
atransport mechanism adapted to transport the bills, oneat 10
atime, from the input receptacle along a transport path in
a transport direction, the transport mechanism being
adapted to transport bills at a rate of at least about 1000

bills per minute with their narrow dimension parallel to

the transport direction;
a denomination discriminating unit adapted to determine
the denomination of bills of a plurality of U.S. denomi-

of a plurality of denominations, the bills having a narrow

the transport direction; 15 dimension;

a denomination discriminating unit comprising a detector a transport mechanism comprising a transport drive motor
positioned along the transport path and comprising a and transport rollers, the transport mechanism being
processor, the detector generating a characteristic infor- adapted to transport the bills, one at a time, from the
mation output signal in response to characteristic infor- input receptacle along a transport path in a transport
mation detected from passing bills, the characteristic 20 direction, the transport mechanism being adapted to
information output signal being electrically coupled to transport bills at a rate of at least about 1000 bills per
the processor, the processor receiving the characteristic minute with their narrow dimension parallel to the trans-
information output signal and generating a denomina- port direction;
tion signal in response thereto, the discriminating unit a denomination discriminating unit adapted to determine
being adapted to denominate bills of a plurality of U.S. 25 the denomination of bills including bills of a plurality of
denominations at a rate of at least about 1000 bills per U.S. denominations at a rate of at least about 1000 bills
minute; per minute, the discriminating unit comprising a detec-

a single denominated bill output receptacle; tor positioned along the transport path, wherein the

a separate stacker bin, the stacker bin being separate from detector is positioned to receive light reflected off pass-
the denominated bill output receptacle; and 30 ing bills and the detector is adapted to generate a

a diverter positioned along the transport path to route bills reflected light characteristic information output signal in
whose denomination have been determined by the dis- response to detected characteristic information, the
criminating unit to the denominated bill output recep- reflected light characteristic information output signal
tacle including bills of a plurality of denominations and being electrically coupled to a processor, the processor
bills whose denomination have not been determined by 35 receiving the reflected light characteristic information
the discriminating unit to the separate stacker bin, the output signal and generating a denomination signal in
device being adapted to total the denominations of bills response thereto;
received in the single denominated bill output receptacle a single denominated bill output receptacle for receiving
including bills of a plurality of U.S. denominations. bills whose denomination have been determined by the

12. A U.S. currency processing device for receiving a stack 40 discriminating unit including bills of a plurality of

of U.S. currency bills and rapidly processing all the bills in the denominations, the device being adapted to total the
stack, the device comprising: denominations of bills received in the single denomi-
an input receptacle positioned to receive a stack of U.S. nated bill output receptacle including bills of a plurality
bills of a plurality of denominations, the bills having a of U.S. denominations;
narrow dimension; 45 separate stacker bin adapted to receive bills whose
atransport mechanism adapted to transport the bills, one at denomination are not determined by the denomination
atime, from the input receptacle along a transport path in discriminating unit, the stacker bin being separate from
a transport direction, the transport mechanism being the denominated bill output receptacle; and
adapted to transport bills at a rate of at least about 1000 a diverter adapted to route bills which are denominated by
bills per minute with their narrow dimension parallel to 50 the denomination discriminating unit to the denomi-

nated bill output receptacle and bills whose denomina-
tion are not determined by the denomination discrimi-
nating unit to the separate stacker bin.

nations at a rate of at least about 1000 bills per minute, 14. A U.S. currency denominating device for receiving a
the discriminating unit comprising a detector positioned 55 stack of U.S. currency bills and rapidly processing the bills in
along the transport path, wherein the detector is posi- the stack, the device comprising:

tioned to receive light from passing bills and the detector an input receptacle positioned to receive a stack of U.S.

is adapted to generate a received light characteristic
information output signal in response to detected char-

currency bills of a plurality of denominations to be pro-
cessed, the bills having a narrow dimension;

acteristic information, the received light characteristic 60  atransport mechanism positioned to transport the bills, one

information output signal being electrically coupled to a at atime, from the input receptacle along a transport path

processor, the processor receiving the received light in a transport direction, the transport mechanism being

characteristic information output signal and generating a adapted to transport bills at a rate of at least about 1000

denomination signal in response thereto; bills per minute with their narrow dimension parallel to
a single denominated bill output receptacle positioned to 65 the transport direction;

receive bills whose denomination have been determined
by the discriminating unit;

a denomination discriminating unit adapted to determine

the denomination of bills including bills of a plurality of
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U.S. denominations at a rate of at least about 1000 bills
per minute, the bills the discriminating unit is adapted to
denominate having images associated therewith corre-
sponding to the plurality of denominations that the dis-
criminating unit is adapted to denominate, the discrimi-
nating unit comprising a detector positioned along the
transport path, the detector being adapted to scan pass-
ing bills and generate image signals, the discriminating
unit determining the denomination of bills based on the
image signals;

a single denominated bill output receptacle adapted to
receive bills whose denomination have been determined
by the discriminating unit;

a separate stacker bin adapted to receive bills whose
denomination have not been determined by the discrimi-
nating unit, the stacker bin being separate from the
denominated bill output receptacle; and

a diverter adapted to route bills which have been denomi-
nated by the denomination discriminating unit to the
denominated bill output receptacle including bills of a
plurality of denominations and bills which have not been
denominated by the denomination discriminating unit to
the separate stacker bin, the device being adapted to total
the denominations ofbills received in the single denomi-
nated bill output receptacle including bills of a plurality
of U.S. denominations.

15. A U.S. currency processing device for receiving a stack

of U.S. currency bills and rapidly processing all the bills in the
stack, the device comprising:

an input receptacle positioned to receive a stack of U.S.
currency bills of a plurality of denominations to be pro-
cessed, the bills having a narrow dimension;

a transport mechanism comprising a transport drive motor
and transport rollers, the transport mechanism being
positioned to transport the bills, one at a time, from the
input receptacle along a transport path in a transport
direction, the transport mechanism being adapted to
transport bills at a rate of at least about 1000 bills per
minute with their narrow dimension parallel to the trans-
port direction;

a denomination discriminating unit adapted to determine

the denomination of bills including bills of a plurality of

denominations by scanning images associated with each
of the bills at a rate of at least about 1000 bills per
minute, the discriminating unit comprising a detector
positioned along the transport path and a processor;

a single denominated bill output receptacle for receiving
bills whose denomination have been determined by the
discriminating unit;

a separate stacker bin adapted to receive bills that the
device is not capable of denominating, the stacker bin
being separate from the denominated bill output recep-
tacle; and

a diverter adapted to route bills which are denominated by
the denomination discriminating unit to the denomi-
nated bill output receptacle including bills of a plurality
of denominations and bills whose denomination cannot
be determined to the separate stacker bin, the device
being adapted to total the denominations of bills
received in the single denominated bill output receptacle
including bills of a plurality of U.S. denominations.

16. A U.S. currency processing device for receiving a stack

of U.S. currency bills and rapidly processing the bills in the
stack, the device comprising:

an input receptacle adapted to receive a stack of U.S. cur-
rency bills of a plurality of denominations, the bills
having a narrow dimension;
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atransport mechanism positioned to transport the bills, one
at atime, from the input receptacle along a transport path
in a transport direction, the transport mechanism being
adapted to transport bills at a rate of at least about 1000
bills per minute with their narrow dimension parallel to
the transport direction;

a memory having stored therein master data associated
with denominations of bills which the device is capable
of denominating;

a denomination discriminating unit adapted to determine
the denomination of bills including bills of a plurality of
U.S. denominations at a rate of at least about 1000 bills
per minute, the discriminating unit comprising a detec-
tor positioned along the transport path and a processor,
wherein the detector is positioned to receive light
reflected off passing bills and the detector is adapted to
generate a reflected light characteristic information out-
put signal in response to detected characteristic infor-
mation, the reflected light characteristic information
output signal being electrically coupled to a processor,
the processor receiving the reflected light characteristic
information output signal and generating data based on
the output signal, the processor using generated data
associated with a bill and master data stored in the
memory to determine the denomination of a bill;

a single denominated bill output receptacle for receiving
bills whose denomination have been determined by the
discriminating unit;

a separate stacker bin adapted to receive bills whose
denomination have not been determined by the discrimi-
nating unit, the stacker bin being separate from the
denominated bill output receptacle; and

a diverter adapted to route bills whose denomination have
been determined by the discriminating unit to the
denominated bill output receptacle and bills whose
denomination have not been determined by the discrimi-
nating unit to the separate stacker bin.

17. A method of processing U.S. currency using a U.S.

currency denominating device comprising:

receiving a stack of U.S. bills having a plurality of denomi-
nations to be denominated in an input receptacle of the
device;

transporting the bills, one at a time, from the input recep-
tacle along a transport path at a rate in excess of 800 bills
per minute;

determining the denomination of bills including bills of a
plurality of U.S. denominations at a rate in excess of 800
bills per minute using a discriminating unit comprising a
detector positioned along the transport path and a pro-
cessor;

delivering bills that have been denominated including bills
of a plurality of denominations to a single denominated
bill output receptacle of the device; and

flagging a bill when the denomination of the bill is not
determined by the discriminating unit by diverting a bill
whose denomination is not determined to a separate
stacker bin.

18. A method of processing U.S. currency using a U.S.

currency denominating device comprising:

receiving a stack of U.S. bills having a plurality of denomi-
nations to be denominated in an input receptacle of the
device, the bills having a narrow dimension;

transporting the bills, one at a time, from the input recep-
tacle along a transport path in a transport direction at a
rate in excess of 800 bills per minute with their narrow
dimension parallel to the transport direction;
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determining the denomination of bills including bills of a
plurality of U.S. denominations at a rate in excess of 800
bills per minute using a discriminating unit comprising a
detector positioned along the transport path and a pro-
cessor;

delivering bills that have been denominated including bills
of'a plurality of U.S. denominations to a single denomi-
nated bill output receptacle of the device;

totaling the denominations of bills delivered to the single
denominated bill output receptacle including bills of a
plurality of U.S. denominations; and

flagging a bill when the denomination of the bill is not
determined by the discriminating unit by diverting a bill
whose denomination is not determined to a separate
stacker bin.

19. A method of processing U.S. currency using a U.S.

currency denominating device comprising:

receiving a stack of U.S. bills having a plurality of denomi-
nations to be denominated in an input receptacle of the
device, the bills having a narrow dimension;

transporting the bills, one at a time, from the input recep-
tacle along a transport path in a transport direction at a
rate in excess of 800 bills per minute with their narrow
dimension parallel to the transport direction;

determining the denomination of bills including bills of a
plurality of U.S. denominations at a rate in excess of 800
bills per minute using a discriminating unit comprising a
detector positioned along the transport path and a pro-
cessor;

delivering bills that have been denominated including bills
of a plurality of denominations to a single denominated
bill output receptacle of the device; and

diverting a bill whose denomination is not determined by
the discriminating unit to a separate stacker bin, the
stacker bin being separate from the denominated bill
output receptacle.

20. A method of processing U.S. currency using a U.S.

currency denominating device comprising:

receiving a stack of U.S. bills having a plurality of denomi-
nations to be denominated in an input receptacle of the
device, the bills having a narrow dimension;

transporting the bills, one at a time, from the input recep-
tacle along a transport path in a transport direction at a
rate in excess of 800 bills per minute with their narrow
dimension parallel to the transport direction;

determining the denomination of bills including bills of a
plurality of U.S. denominations at a rate in excess of 800
bills per minute using a discriminating unit comprising a
detector positioned along the transport path;

delivering bills that have been denominated including bills
of'a plurality of U.S. denominations to a single denomi-
nated bill output receptacle of the device;

totaling the denominations of bills delivered to the single
denominated bill output receptacle including bills of a
plurality of U.S. denominations; and

diverting bills whose denomination are not determined by
the discriminating unit to a separate stacker bin, the
stacker bin being separate from the denominated bill
output receptacle.

21. A method of processing U.S. currency using a U.S.

currency denominating device comprising:

receiving a stack of U.S. bills having a plurality of denomi-
nations to be denominated in an input receptacle of the
device, the bills having a narrow dimension;

transporting the bills, one at a time, from the input recep-
tacle along a transport path in a transport direction at a
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rate in excess of 800 bills per minute with their narrow
dimension parallel to the transport direction;
determining the denomination of bills including bills of a
plurality of U.S. denominations at a rate in excess of 800
bills per minute using a discriminating unit comprising a
detector positioned along the transport path and a pro-
cessor; the act of determining the denomination of bills
comprising the additional acts of:
the detector generating a characteristic information out-
put signal in response to characteristic information
detected from passing bills, and
the processor receiving the characteristic information
output signal and generating a denomination signal in
response thereto;
delivering bills that have been denominated including bills
of a plurality of U.S. denominations to a single denomi-
nated bill output receptacle of the device;
totaling the denominations of bills delivered to the single
denominated bill output receptacle including bills of a
plurality of U.S. denominations; and
diverting bills whose denomination are not determined by
the discriminating unit to a separate stacker bin, the
stacker bin being separate from the denominated bill
output receptacle.
22. A method of processing U.S. currency using a U.S.
currency denominating device comprising:
receiving a stack of U.S. bills having a plurality of denomi-
nations to be denominated in an input receptacle of the
device, the bills having a narrow dimension;
transporting the bills, one at a time, from the input recep-
tacle along a transport path in a transport direction at a
rate in excess of 800 bills per minute with their narrow
dimension parallel to the transport direction;
determining the denomination of bills including bills of a
plurality of U.S. denominations at a rate in excess of 800
bills per minute, the act of determining the denomination
of bills comprising the additional acts of:
receiving light from passing bills,
generating a received light characteristic information
output signal in response to receiving light from pass-
ing bills, and
generating a denomination signal based on the output
signal;
delivering bills whose denomination are determined
including bills of a plurality of denominations to a single
denominated bill output receptacle of the device; and
diverting bills whose denomination are not determined to a
separate stacker bin, the stacker bin being separate from
the denominated bill output receptacle.
23. A method of processing U.S. currency using a U.S.
currency denominating device comprising the acts of:
receiving a stack of U.S. bills having a plurality of denomi-
nations to be denominated in an input receptacle of the
device, the bills having a narrow dimension;
transporting the bills, one at a time, from the input recep-
tacle along a transport path in a transport direction at a
rate in excess of 800 bills per minute with their narrow
dimension parallel to the transport direction;
determining the denomination of bills including bills of a
plurality of U.S. denominations at a rate in excess of 800
bills per minute, the act of determining the denomination
of bills comprising the additional acts of:
a detector receiving light reflected off passing bills and
generating a reflected light characteristic information
output signal in response thereto, and
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a processor receiving the reflected light characteristic
information output signal and generating a denomi-
nation signal in response thereto;

delivering bills that have been denominated including bills
of a plurality of denominations to a single denominated
bill output receptacle of the device; and

diverting bills whose denomination are not determined to a
separate stacker bin, the stacker bin being separate from
the denominated bill output receptacle.

24. A method of processing U.S. currency using a U.S.

currency denominating device comprising the acts of:

receiving a stack of U.S. bills having a plurality of denomi-
nations to be denominated in an input receptacle of the
device, the bills having a narrow dimension;

transporting the bills, one at a time, from the input recep-

tacle along a transport path in a transport direction at a

rate in excess of 800 bills per minute with their narrow

dimension parallel to the transport direction;
determining the denomination of bills including bills of a

plurality of U.S. denominations at a rate in excess of 800

bills per minute, the bills having images associated

therewith corresponding to the plurality of denomina-
tions, the act of determining the denomination of bills
comprising the additional acts of:

a detector scanning passing bills and generating image
signals, and

determining the denomination of bills based on the
image signals;

delivering bills that have been denominated including bills
of a plurality of denominations to a single denominated
bill output receptacle of the device; and

diverting bills whose denomination are not determined to a
separate stacker bin, the stacker bin being separate from
the denominated bill output receptacle.

25. A method of processing U.S. currency using a U.S.

currency denominating device comprising the acts of:

receiving a stack of U.S. bills having a plurality of denomi-
nations to be denominated in an input receptacle of the
device, the bills having a narrow dimension;

transporting the bills, one at a time, from the input recep-

tacle along a transport path in a transport direction at a

rate in excess of 800 bills per minute with their narrow

dimension parallel to the transport direction;
determining the denomination of bills including bills of a
plurality of U.S. denominations by scanning images

associated with each of the bills at a rate in excess 0of 800

bills per minute;

delivering bills whose denomination has been determined

including bills of a plurality of U.S. denominations to a

single denominated bill output receptacle of the device;

totaling the denominations of bills delivered to the single

denominated bill output receptacle including bills of a

plurality of U.S. denominations; and

diverting bills whose denomination has not been deter-
mined to a separate stacker bin, the stacker bin being
separate from the denominated bill output receptacle.

26. A method of processing U.S. currency using a currency

processing device comprising the acts of:

receiving a stack of U.S. bills having a plurality of denomi-
nations to be processed in an input receptacle of the
device, the bills having a narrow dimension;

transporting the bills, one at a time, from the input recep-
tacle along a transport path at a rate in excess of 800 bills
per minute in a transport direction with the narrow
dimension of the bills being parallel to the transport

direction using a transport mechanism comprising a

transport drive motor and transport rollers;
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determining the denomination of bills including bills of a
plurality of U.S. denominations at a rate in excess of 800
bills per minute using a discriminating unit comprising a
detector positioned along the transport path and a pro-
cessor, wherein the act of determining the denomination
comprises the additional acts of:
the detector detecting characteristic information from
the bills,

the detector generating a characteristic information out-
put signal in response to detected characteristic infor-
mation,

the processor receiving the characteristic information
output signal,

the processor generating data from the received output
signal, and

the processor comparing the generated data to master
data stored in a memory of the device, the memory
having stored therein master data associated with
denominations of bills which the device is capable of
denominating;

delivering bills that have been denominated including bills
of a plurality of U.S. denominations to a single denomi-
nated bill output receptacle of the device;

totaling the denominations of bills delivered to the single
denominated bill output receptacle including bills of a
plurality of U.S. denominations; and

diverting bills whose denomination are not determined to a
separate stacker bin, the stacker bin being separate from
the denominated bill output receptacle.

27. A method of processing U.S. currency using a currency

processing device comprising the acts of:

receiving a stack of U.S. bills having a plurality of denomi-
nations to be processed in an input receptacle of the
device, the bills having a narrow dimension;
transporting the bills, one at a time, from the input recep-
tacle along a transport path at a rate in excess of 800 bills
per minute in a transport direction with the narrow
dimension of the bills being parallel to the transport
direction;
determining the denomination of bills including bills of a
plurality of U.S. denominations at a rate in excess of 800
bills per minute, wherein the act of determining the
denomination comprises the additional acts of:
illuminating passing bills with light,
detecting light reflected off passing bills,
generating a reflected light characteristic information
output signal in response to detected light,
generating data based on the output signal, and
comparing the generated data to master data stored in a
memory, the memory having stored therein master
data associated with denominations of bills which the
device is capable of denominating;
delivering bills whose denomination have been determined
including bills of a plurality of U.S. denominations to a
single denominated bill output receptacle of the device;
and
diverting bills whose denomination were not determined to
a separate stacker bin, the stacker bin being separate
from the denominated bill output receptacle.
28. A method of processing U.S. currency using a currency

processing device comprising the acts of:

receiving a stack of U.S. bills having a plurality of denomi-
nations to be processed in an input receptacle of the
device, the bills having a narrow dimension;

transporting the bills, one at a time, from the input recep-
tacle along a transport path at a rate in excess of 800 bills
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per minute in a transport direction with the narrow
dimension of the bills being parallel to the transport
direction;
determining the denomination of bills including bills of a
plurality of U.S. denominations at a rate in excess of 800
bills per minute, wherein the act of determining the
denomination comprises the additional acts of:
illuminating passing bills with light,
detecting light reflected off passing bills,
generating a reflected light characteristic information
output signal in response to detected light,
generating characteristic information for a bill based on
the output signal, and
generating a signal indicative of the denomination of a
bill when generated characteristic information asso-
ciated with the bill satisfactorily corresponds with
master information stored in a memory;
delivering bills that have been denominated including bills
of'a plurality of U.S. denominations to a single denomi-
nated bill output receptacle of the device;
totaling the denominations of bills delivered to the single
denominated bill output receptacle including bills of a
plurality of U.S. denominations; and
diverting bills that have not been denominated to a separate
stacker bin, the stacker bin being separate from the
denominated bill output receptacle.
29. A method of processing U.S. currency using a currency
processing device comprising the acts of:
receiving a stack of U.S. bills having a plurality of denomi-
nations to be processed in an input receptacle of the
device, the bills having a narrow dimension;
transporting the bills, one at a time, from the input recep-
tacle along a transport path at a rate in excess of 800 bills
per minute in a transport direction with the narrow
dimension of the bills being parallel to the transport
direction;
determining the denomination of bills including bills of a
plurality of U.S. denominations at a rate in excess of 800
bills per minute, wherein the act of determining the
denomination comprises the additional acts of:
illuminating passing bills with light,
detecting light reflected off passing bills,
generating a reflected light characteristic information
output signal in response to detected light,
generating characteristic information for a bill based on
the output signal, and
generating a signal indicative of the denomination of a
bill when generated characteristic information asso-
ciated with the bill satisfies predetermined criteria;
delivering bills that have been denominated including bills
of'a plurality of U.S. denominations to a single denomi-
nated bill output receptacle of the device;
totaling the denominations of bills delivered to the single
denominated bill output receptacle including bills of a
plurality of U.S. denominations; and
diverting bills that have not been denominated to a separate
stacker bin, the stacker bin being separate from the
denominated bill output receptacle.
30. A method of processing U.S. currency using a currency
processing device comprising:
receiving a stack of U.S. bills having a plurality of denomi-
nations to be processed in an input receptacle of the
device, the bills having a narrow dimension and a wide
dimension;
transporting the bills, one at a time, from the input recep-
tacle along a transport path at a rate in excess of 800 bills
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per minute in a transport direction with the narrow
dimension of the bills being parallel to the transport
direction;

determining the denomination of bills including bills of a

plurality of U.S. denominations at a rate in excess of 800

bills per minute, the act of determining the denomination

of bills comprising:

illuminating bills being transported with at least one
rectangular strip of light, the rectangular strip of light
being elongated in a direction transverse to the direc-
tion of bill movement,

detecting light reflected from the rectangular strip of
light striking the bills, and

comparing information obtained from the detected
reflected light with master denominating information
stored in memory of the device;

delivering bills that have been denominated including bills

of a plurality of U.S. denominations to a single denomi-
nated bill output receptacle of the device;

totaling the denominations of bills delivered to the single

denominated bill output receptacle including bills of a
plurality of U.S. denominations; and

diverting bills whose denomination are not determined to a

separate stacker bin, the stacker bin being separate from
the denominated bill output receptacle.

31. The method of claim 30 wherein the strip is generated
using a rectangular slit that is about %2 inch in the direction
transverse to the direction of bill movement.

32. The method of claim 30 wherein the elongated dimen-
sion of the rectangular strip is small relative to the wide
dimension of the U.S. bills.

33. The method of claim 32 wherein the elongated dimen-
sion of the rectangular strip of light is about 12 the wide
dimension of the bills.

34. The method of claim 30 wherein the elongated dimen-
sion of the rectangular strip of light is less than about Y12 the
wide dimension of the bills.

35. A method of processing U.S. currency using a U.S.
currency denominating device comprising:

receiving a stack of U.S. bills having a plurality of denomi-

nations to be denominated in an input receptacle of the
device;

transporting the bills, one at a time, from the input recep-

tacle along a transport path at a rate of at least about 1000
bills per minute;
determining the denomination of bills including bills of a
plurality of U.S. denominations at a rate of at least about
1000 bills per minute using a discriminating unit com-
prising a detector positioned along the transport path and
a processor;

delivering bills that have been denominated including bills
of a plurality of denominations to a single denominated
bill output receptacle of the device; and

flagging a bill when the denomination of the bill is not

determined by the discriminating unit by diverting a bill
whose denomination is not determined to a separate
stacker bin.

36. A method of processing U.S. currency using a U.S.
currency denominating device comprising:

receiving a stack of U.S. bills having a plurality of denomi-

nations to be denominated in an input receptacle of the
device, the bills having a narrow dimension;
transporting the bills, one at a time, from the input recep-
tacle along a transport path in a transport direction at a
rate of at least about 1000 bills per minute with their
narrow dimension parallel to the transport direction;
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determining the denomination of bills including bills of a
plurality of U.S. denominations at a rate of at least about
1000 bills per minute using a discriminating unit com-
prising a detector positioned along the transport path and
a processor;

delivering bills that have been denominated including bills
of a plurality of denominations to a single denominated
bill output receptacle of the device; and

flagging a bill when the denomination of the bill is not
determined by the discriminating unit by diverting a bill
whose denomination is not determined to a separate
stacker bin.

37. A method of processing U.S. currency using a U.S.

currency denominating device comprising:

receiving a stack of U.S. bills having a plurality of denomi-
nations to be denominated in an input receptacle of the
device, the bills having a narrow dimension;

transporting the bills, one at a time, from the input recep-
tacle along a transport path in a transport direction at a
rate of at least about 1000 bills per minute with their
narrow dimension parallel to the transport direction;

determining the denomination of bills including bills of a
plurality of U.S. denominations at a rate of at least about
1000 bills per minute using a discriminating unit com-
prising a detector positioned along the transport path and
a processor;

delivering bills that have been denominated including bills
of'a plurality of U.S. denominations to a single denomi-
nated bill output receptacle of the device;

totaling the denominations of bills delivered to the single
denominated bill output receptacle including bills of a
plurality of U.S. denominations; and

diverting a bill whose denomination is not determined by
the discriminating unit to a separate stacker bin, the
stacker bin being separate from the denominated bill
output receptacle.

38. A method of processing U.S. currency using a U.S.

currency denominating device comprising:

receiving a stack of U.S. bills having a plurality of denomi-
nations to be denominated in an input receptacle of the
device, the bills having a narrow dimension;

transporting the bills, one at a time, from the input recep-
tacle along a transport path in a transport direction at a
rate of at least about 1000 bills per minute with their
narrow dimension parallel to the transport direction;

determining the denomination of bills including bills of a
plurality of U.S. denominations at a rate of at least about
1000 bills per minute using a discriminating unit com-
prising a detector positioned along the transport path;

delivering bills that have been denominated including bills
of'a plurality of U.S. denominations to a single denomi-
nated bill output receptacle of the device;

totaling the denominations of bills delivered to the single
denominated bill output receptacle including bills of a
plurality of U.S. denominations; and

diverting bills whose denomination are not determined by
the discriminating unit to a separate stacker bin, the
stacker bin being separate from the denominated bill
output receptacle.

39. A method of processing U.S. currency using a U.S.

currency denominating device comprising:

receiving a stack of U.S. bills having a plurality of denomi-
nations to be denominated in an input receptacle of the
device, the bills having a narrow dimension;

transporting the bills, one at a time, from the input recep-
tacle along a transport path in a transport direction at a
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rate of at least about 1000 bills per minute with their
narrow dimension parallel to the transport direction;
determining the denomination of bills including bills of a
plurality of U.S. denominations at a rate of at least about
1000 bills per minute using a discriminating unit com-
prising a detector positioned along the transport path and
a processor; the act of determining the denomination of
bills comprising the additional acts of:
the detector generating a characteristic information out-
put signal in response to characteristic information
detected from passing bills, and
the processor receiving the characteristic information
output signal and generating a denomination signal in
response thereto;
delivering bills that have been denominated including bills
of a plurality of U.S. denominations to a single denomi-
nated bill output receptacle of the device;
totaling the denominations of bills delivered to the single
denominated bill output receptacle including bills of a
plurality of U.S. denominations; and
diverting bills whose denomination are not determined by
the discriminating unit to a separate stacker bin, the
stacker bin being separate from the denominated bill
output receptacle.
40. A method of processing U.S. currency using a U.S.

currency denominating device comprising:

receiving a stack of U.S. bills having a plurality of denomi-
nations to be denominated in an input receptacle of the
device, the bills having a narrow dimension;
transporting the bills, one at a time, from the input recep-
tacle along a transport path in a transport direction at a
rate of at least about 1000 bills per minute with their
narrow dimension parallel to the transport direction;
determining the denomination of bills including bills of a
plurality of U.S. denominations at a rate of at least about
1000 bills per minute, the act of determining the denomi-
nation of bills comprising the additional acts of:
receiving light from passing bills,
generating a received light characteristic information
output signal in response to receiving light from pass-
ing bills, and
generating a denomination signal based on the output
signal;
delivering bills whose denomination are determined
including bills of a plurality of denominations to a single
denominated bill output receptacle of the device; and
diverting bills whose denomination are not determined to a
separate stacker bin, the stacker bin being separate from
the denominated bill output receptacle.
41. A method of processing U.S. currency using a U.S.

currency denominating device comprising the acts of:

receiving a stack of U.S. bills having a plurality of denomi-
nations to be denominated in an input receptacle of the
device, the bills having a narrow dimension;
transporting the bills, one at a time, from the input recep-
tacle along a transport path in a transport direction at a
rate of at least about 1000 bills per minute with their
narrow dimension parallel to the transport direction;
determining the denomination of bills including bills of a
plurality of U.S. denominations at a rate of at least about
1000 bills per minute, the act of determining the denomi-
nation of bills comprising the additional acts of:
a detector receiving light reflected off passing bills and
generating a reflected light characteristic information
output signal in response thereto, and
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a processor receiving the reflected light characteristic
information output signal and generating a denomi-
nation signal in response thereto;

delivering bills that have been denominated including bills
of'a plurality of U.S. denominations to a single denomi-
nated bill output receptacle of the device;

totaling the denominations of bills delivered to the single
denominated bill output receptacle including bills of a
plurality of U.S. denominations; and

diverting bills whose denomination are not determined to a
separate stacker bin, the stacker bin being separate from
the denominated bill output receptacle.

42. A method of processing U.S. currency using a U.S.

currency denominating device comprising the acts of:

receiving a stack of U.S. bills having a plurality of denomi-
nations to be denominated in an input receptacle of the
device, the bills having a narrow dimension;

transporting the bills, one at a time, from the input recep-

tacle along a transport path in a transport direction at a

rate of at least about 1000 bills per minute with their

narrow dimension parallel to the transport direction;
determining the denomination of bills including bills of a
plurality of U.S. denominations at a rate of at least about

1000 bills per minute, the bills having images associated

therewith corresponding to the plurality of denomina-

tions, the act of determining the denomination of bills
comprising the additional acts of:

a detector scanning passing bills and generating image
signals, and

determining the denomination of bills based on the
image signals;

delivering bills that have been denominated including bills
of a plurality of denominations to a single denominated
bill output receptacle of the device; and

diverting bills whose denomination are not determined to a
separate stacker bin, the stacker bin being separate from
the denominated bill output receptacle.

43. A method of processing U.S. currency using a U.S.

currency denominating device comprising the acts of:

receiving a stack of U.S. bills having a plurality of denomi-
nations to be denominated in an input receptacle of the
device, the bills having a narrow dimension;

transporting the bills, one at a time, from the input recep-

tacle along a transport path in a transport direction at a

rate of at least about 1000 bills per minute with their

narrow dimension parallel to the transport direction;
determining the denomination of bills including bills of a

plurality of U.S. denominations by scanning images

associated with each of the bills at a rate of at least about

1000 bills per minute;

delivering bills whose denomination has been determined

including bills of a plurality of U.S. denominations to a

single denominated bill output receptacle of the device;

totaling the denominations of bills delivered to the single

denominated bill output receptacle including bills of a

plurality of U.S. denominations; and

diverting bills whose denomination has not been deter-
mined to a separate stacker bin, the stacker bin being
separate from the denominated bill output receptacle.

44. A method of processing U.S. currency using a currency

processing device comprising the acts of:

receiving a stack of U.S. bills having a plurality of denomi-
nations to be processed in an input receptacle of the
device, the bills having a narrow dimension;

transporting the bills, one at a time, from the input recep-

tacle along a transport path at a rate of at least about 1000

bills per minute in a transport direction with the narrow
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dimension of the bills being parallel to the transport
direction using a transport mechanism comprising a
transport drive motor and transport rollers;
determining the denomination of bills including bills of a
plurality of U.S. denominations at a rate of at least about
1000 bills per minute using a discriminating unit com-
prising a detector positioned along the transport path and
aprocessor, wherein the act of determining the denomi-
nation comprises the additional acts of:
the detector detecting characteristic information from
the bills,
the detector generating a characteristic information out-
put signal in response to detected characteristic infor-
mation,
the processor receiving the characteristic information
output signal,
the processor generating data from the received output
signal, and
the processor comparing the generated data to master
data stored in a memory of the device, the memory
having stored therein master data associated with
denominations of bills which the device is capable of
denominating;
delivering bills that have been denominated including bills
of a plurality of U.S. denominations to a single denomi-
nated bill output receptacle of the device;
totaling the denominations of bills delivered to the single
denominated bill output receptacle including bills of a
plurality of U.S. denominations; and
diverting bills whose denomination are not determined to a
separate stacker bin, the stacker bin being separate from
the denominated bill output receptacle.
45. A method of processing U.S. currency using a currency

processing device comprising the acts of:

receiving a stack of U.S. bills having a plurality of denomi-
nations to be processed in an input receptacle of the
device, the bills having a narrow dimension;
transporting the bills, one at a time, from the input recep-
tacle along a transport path at a rate of at least about 1000
bills per minute in a transport direction with the narrow
dimension of the bills being parallel to the transport
direction;
determining the denomination of bills including bills of a
plurality of U.S. denominations at a rate of at least about
1000 bills per minute, wherein the act of determining the
denomination comprises the additional acts of:
illuminating passing bills with light,
detecting light reflected off passing bills,
generating a reflected light characteristic information
output signal in response to detected light,
generating data based on the output signal, and
comparing the generated data to master data stored in a
memory, the memory having stored therein master
data associated with denominations of bills which the
device is capable of denominating;
delivering bills whose denomination have been determined
including bills of a plurality of U.S. denominations to a
single denominated bill output receptacle of the device;
and
diverting bills whose denomination were not determined to
a separate stacker bin, the stacker bin being separate
from the denominated bill output receptacle.
46. A method of processing U.S. currency using a currency

processing device comprising the acts of:

receiving a stack of U.S. bills having a plurality of denomi-
nations to be processed in an input receptacle of the
device, the bills having a narrow dimension;
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transporting the bills, one at a time, from the input recep-
tacle along a transport path at a rate of at least about 1000
bills per minute in a transport direction with the narrow
dimension of the bills being parallel to the transport
direction;
determining the denomination of bills including bills of a
plurality of U.S. denominations at a rate of at least about
1000 bills per minute, wherein the act of determining the
denomination comprises the additional acts of:
illuminating passing bills with light,
detecting light reflected off passing bills,
generating a reflected light characteristic information
output signal in response to detected light,
generating characteristic information for a bill based on
the output signal, and
generating a signal indicative of the denomination of a
bill when generated characteristic information asso-
ciated with the bill satisfactorily corresponds with
master information stored in a memory;
delivering bills that have been denominated including bills
of'a plurality of U.S. denominations to a single denomi-
nated bill output receptacle of the device;
totaling the denominations of bills delivered to the single
denominated bill output receptacle including bills of a
plurality of U.S. denominations; and
diverting bills that have not been denominated to a separate
stacker bin, the stacker bin being separate from the
denominated bill output receptacle.
47. A method of processing U.S. currency using a currency
processing device comprising the acts of:
receiving a stack of U.S. bills having a plurality of denomi-
nations in an input receptacle of the device, the bills
having a narrow dimension;
transporting the bills, one at a time, from the input recep-
tacle along a transport path at a rate of at least about 1000
bills per minute in a transport direction with the narrow
dimension of the bills being parallel to the transport
direction;
determining the denomination of bills including bills of a
plurality of U.S. denominations at a rate of at least about
1000 bills per minute, wherein the act of determining the
denomination comprises the additional acts of:
illuminating passing bills with light,
detecting light reflected off passing bills,
generating a reflected light characteristic information
output signal in response to detected light,
generating characteristic information for a bill based on
the output signal, and
generating a signal indicative of the denomination of a
bill when generated characteristic information asso-
ciated with the bill satisfies predetermined criteria;
delivering bills that have been denominated including bills
of'a plurality of U.S. denominations to a single denomi-
nated bill output receptacle of the device;
totaling the denominations of bills delivered to the single
denominated bill output receptacle including bills of a
plurality of U.S. denominations; and
diverting bills that have not been denominated to a separate
stacker bin, the stacker bin being separate from the
denominated bill output receptacle.
48. A method of processing U.S. currency using a currency
processing device comprising:
receiving a stack of U.S. bills having a plurality of denomi-
nations in an input receptacle of the device, the bills
having a narrow dimension and a wide dimension;
transporting the bills, one at a time, from the input recep-
tacle along a transport path at a rate of at least about 1000
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bills per minute in a transport direction with the narrow
dimension of the bills being parallel to the transport
direction;
determining the denomination of bills including bills of a
plurality of U.S. denominations at a rate of at least about
1000 bills per minute, the act of determining the denomi-
nation of bills comprising:
illuminating bills being transported with at least one
rectangular strip of light, the rectangular strip of light
being elongated in a direction transverse to the direc-
tion of bill movement,

detecting light reflected from the rectangular strip of
light striking the bills, and

comparing information obtained from the detected
reflected light with master denominating information
stored in memory of the device;

delivering bills that have been denominated including bills
of a plurality of U.S. denominations to a single denomi-
nated bill output receptacle of the device;

totaling the denominations of bills delivered to the single
denominated bill output receptacle including bills of a
plurality of U.S. denominations; and

diverting bills whose denomination are not determined to a
separate stacker bin, the stacker bin being separate from
the denominated bill output receptacle.

49. The method of claim 48 wherein the strip is generated
using a rectangular slit that is about %2 inch in the direction
transverse to the direction of bill movement.

50. The method of claim 48 wherein the elongated dimen-
sion of the rectangular strip is small relative to the wide
dimension of the U.S. bills.

51. The method of claim 50 wherein the elongated dimen-
sion of the rectangular strip of light is about 12 the wide
dimension of the bills.

52. The method of claim 48 wherein the elongated dimen-
sion of the rectangular strip of light is less than about Y12 the
wide dimension of the bills.

53. A currency processing device for receiving a stack of
U.S. currency bills and rapidly processing all the bills in the
stack, the device comprising:

an input receptacle that is open to receive a stack of U.S.
currency bills to be processed, the currency bills having
a wide dimension and a narrow dimension;

a transport mechanism for transporting the bills, one at a
time, from the input receptacle along a transport path at
a rate of at least 800 bills per minute, in a transport
direction with their narrow dimension parallel to the
transport direction;

a discriminating unit for denominating the bills, the dis-
criminating unit including a detector positioned along
the transport path and a processor;

a single denominated bill output receptacle positioned to
receive bills whose denomination have been determined
by the discriminating unit;

a flagging device comprising the processor and an encoder
linked to the transport mechanism, the encoder produc-
ing tracking signals in response to the physical move-
ment of the bills, the processor generating a no call
signal when the denomination of a bill is not determined
by the processor; and

a separate stacker bin and wherein the flagging device
causes bills whose denomination cannot be determined
to be diverted to the separate stacker bin, wherein the
separate stacker bin is separate from the denominated
bill output receptacle.

54. A method of processing U.S. currency using a U.S.

currency processing device comprising the acts of:
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receiving a stack of U.S. bills having a plurality of denomi-
nations to be denominated in an input receptacle of the
device, the bills having a narrow dimension;
transporting the bills, one at a time, from the input recep-
tacle along a transport path in a transport direction at a
rate of at least about 1000 bills per minute with their
narrow dimension parallel to the transport direction;
determining the denomination of bills including bills of a
plurality of U.S. denominations at a rate of at least about
1000 bills per minute using a discriminating unit com-
prising a detector positioned along the transport path and
a processor;

delivering bills that have been denominated including bills
of a plurality of denominations to at least one output
receptacle of the device; and

flagging a bill when the denomination of the bill is not

determined by the discriminating unit, wherein flagging
comprises diverting bills whose denomination cannot be
determined to a separate stacker bin, the stacker bin
being separate from the at least one output receptacle.

55. The method of claim 54 the delivering act comprises
delivering bills whose denomination have been determined
by the discriminating unit including bills ofa plurality of U.S.
denominations to a single output receptacle.

56. A method of processing U.S. currency using a U.S.
currency denominating device comprising the acts of:

receiving a stack of U.S. bills having a plurality of denomi-

nations to be denominated in an input receptacle of the
device, the bills having a narrow dimension;
transporting the bills, one at a time, from the input recep-
tacle along a transport path at a rate of at least about 1000
bills per minute in a transport direction with their narrow
dimension parallel to the transport direction;
determining the denomination of bills including bills of a
plurality of U.S. denominations at a rate of at least about
1000 bills per minute using a discriminating unit com-
prising a detector positioned along the transport path and
a processor;

delivering bills that have been denominated including bills
of a plurality of denominations to at least one output
receptacle of the device; and

flagging a bill when the denomination of the bill is not

determined by the discriminating unit, the flagging com-
prising the processor generating a no call signal when
the denomination of a bill is not determined, wherein
flagging comprises diverting bills whose denomination
cannot be determined to a separate stacker bin, the
stacker bin being separate from the at least one output
receptacle.

57. The method of claim 56 wherein the delivering act
comprises delivering bills whose denomination have been
determined by the discriminating unit including bills of a
plurality of U.S. denominations to a single output receptacle.

58. A method of processing currency using a U.S. currency
denominating device comprising the acts of:

receiving a stack of bills having a plurality of U.S. denomi-

nations to be denominated in an input receptacle of the
device;

transporting the bills, one at a time, from the input recep-

tacle along a transport path at a rate of at least about 800
bills per minute using a transport mechanism compris-
ing a transport drive motor and transport rollers;

determining the denomination of bills including bills of a

plurality of U.S. denominations at a rate of at least about
800 bills per minute using a discriminating unit com-
prising a detector positioned along the transport path and
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aprocessor; wherein the act of determining the denomi-

nation comprises the acts of:

the detector detecting characteristic image information
from the bills;

the detector generating a characteristic image informa-
tion output signal in response to detected characteris-
tic information, the characteristic image information
output signal being electrically coupled to the proces-
sor;

the processor receiving the characteristic image infor-
mation output signal; and

the processor generating a denomination signal in
response thereto;

delivering bills that have been denominated to a single

denominated bill output receptacle of the device; and

diverting a bill whose denomination is not determined to a

stacker bin separate from the denominated bill output
receptacle.

59. The method of claim 58 wherein the detecting com-
prises detecting reflected light and the generating comprises
generating a reflected light characteristic output signal.

60. The method of claim 59 wherein determining the
denomination comprises the processor receiving the output
signal, generating a scanned pattern therefrom, and compar-
ing the scanned pattern to at least one master pattern stored in
a memory of the device, the memory having stored therein at
least one master pattern associated with each genuine bill
which the system is capable of identifying.

61. The method of claim 59 wherein the transport mecha-
nism does not employ a vacuum.

62. The method of claim 59 comprising delivering bills of
a plurality of U.S. denominations to the single denominated
bill output receptacle.

63. The method of claim 59 further comprising printing a
total value of bills delivered to the denominated bill output
receptacle and the number of bills of each of the plurality of
denominations delivered to the denominated bill output
receptacle.

64. The method of claim 59 further comprising displaying
on the display of the denominating device a total value of bills
delivered to the denominated bill output receptacle and the
number of bills of each of the plurality of denominations
delivered to the denominated bill output receptacle.

65. The method of claim 59 wherein each bill is rectangular
and has a wide dimension and a narrow dimension and
wherein the transporting comprises transporting bills in a
transport direction with their narrow dimension parallel to the
transport direction.

66. A method of processing currency using a U.S. currency
denominating device comprising the acts of:

receiving a stack of bills having a plurality of U.S. denomi-

nations to be denominated in an input receptacle of the
device;

transporting the bills, one at a time, from the input recep-

tacle along a transport path at a rate of at least about 1000
bills per minute using a transport mechanism compris-
ing a transport drive motor and transport rollers;

determining the denomination of bills including bills of a

plurality of U.S. denominations at a rate of at least about

1000 bills per minute using a discriminating unit com-

prising a detector positioned along the transport path and

aprocessor; wherein the act of determining the denomi-

nation comprises the acts of:

the detector detecting characteristic image information
from the bills;

the detector generating a characteristic image informa-
tion output signal in response to detected characteris-
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tic information, the characteristic image information
output signal being electrically coupled to the proces-
sor;

the processor receiving the characteristic image infor-
mation output signal; and

the processor generating a denomination signal in
response thereto;

delivering bills that have been denominated to a single

denominated bill output receptacle of the device;
totaling the denominations of bills delivered to the single
denominated bill output receptacle; and

diverting a bill whose denomination is not determined to a

stacker bin separate from the denominated bill output
receptacle.

67. The method of claim 66 wherein the detecting com-
prises detecting reflected light and the generating comprises
generating a reflected light characteristic output signal.

68. The method of claim 67 wherein determining the
denomination comprises the processor receiving the output
signal, generating a scanned pattern therefrom, and compar-
ing the scanned pattern to at least one master pattern stored in
a memory of the device, the memory having stored therein at
least one master pattern associated with each genuine bill
which the system is capable of identifying.

69. The method of claim 66 wherein the transport mecha-
nism does not employ a vacuum.

70. The method of claim 66 comprising delivering bills of
a plurality of U.S. denominations to the single denominated
bill output receptacle.

71. The method of claim 70 further comprising printing a
total value of bills delivered to the denominated bill output
receptacle and the number of bills of each of the plurality of
denominations delivered to the denominated bill output
receptacle.

72. The method of claim 70 further comprising displaying
on the display of the denominating device a total value of bills
delivered to the denominated bill output receptacle and the
number of bills of each of the plurality of denominations
delivered to the denominated bill output receptacle.

73. The method of claim 66 wherein each bill is rectangular
and has a wide dimension and a narrow dimension and
wherein the transporting comprises transporting bills in a
transport direction with their narrow dimension parallel to the
transport direction.

74. The method of claim 28 wherein the transporting does
not employ a vacuum.

75. The method of claim 28 further comprising printing a
total value of bills delivered to the denominated bill output
receptacle and the number of bills of each of the plurality of
denominations delivered to the denominated bill output
receptacle.

76. The method of claim 28 further comprising displaying
on the display of the denominating device a total value of bills
delivered to the denominated bill output receptacle and the
number of bills of each of the plurality of denominations
delivered to the denominated bill output receptacle.

77. The method of claim 30 wherein the transporting does
not employ a vacuum.

78. The method of claim 30 further comprising printing a
total value of bills delivered to the denominated bill output
receptacle and the number of bills of each of the plurality of
denominations delivered to the denominated bill output
receptacle.

79. The method of claim 30 further comprising displaying
on the display of the denominating device a total value of bills
delivered to the denominated bill output receptacle and the
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number of bills of each of the plurality of denominations
delivered to the denominated bill output receptacle.

80. The method of claim 38 wherein the transporting does
not employ a vacuum.

81. The method of claim 38 further comprising printing a
total value of bills delivered to the denominated bill output
receptacle and the number of bills of each of the plurality of
denominations delivered to the denominated bill output
receptacle.

82. The method of claim 38 further comprising displaying
on the display of the denominating device a total value of bills
delivered to the denominated bill output receptacle and the
number of bills of each of the plurality of denominations
delivered to the denominated bill output receptacle.

83. The method of claim 41 wherein the transporting does
not employ a vacuum.

84. The method of claim 41 further comprising printing a
total value of bills delivered to the denominated bill output
receptacle and the number of bills of each of the plurality of
denominations delivered to the denominated bill output
receptacle.

85. The method of claim 41 further comprising displaying
on the display of the denominating device a total value of bills
delivered to the denominated bill output receptacle and the
number of bills of each of the plurality of denominations
delivered to the denominated bill output receptacle.

86. The method of claim 42 wherein the transporting does
not employ a vacuum.

87. The method of claim 42 further comprising printing a
total value of bills delivered to the denominated bill output
receptacle and the number of bills of each of the plurality of
denominations delivered to the denominated bill output
receptacle.

88. The method of claim 42 further comprising displaying
on the display of the denominating device a total value of bills
delivered to the denominated bill output receptacle and the
number of bills of each of the plurality of denominations
delivered to the denominated bill output receptacle.

89. The method of claim 43 wherein the transporting does
not employ a vacuum.

90. The method of claim 43 further comprising printing a
total value of bills delivered to the denominated bill output
receptacle and the number of bills of each of the plurality of
denominations delivered to the denominated bill output
receptacle.

91. The method of claim 43 further comprising displaying
on the display of the denominating device a total value of bills
delivered to the denominated bill output receptacle and the
number of bills of each of the plurality of denominations
delivered to the denominated bill output receptacle.

92. The method of claim 46 wherein the transporting does
not employ a vacuum.

93. The method of claim 46 further comprising printing a
total value of bills delivered to the denominated bill output
receptacle and the number of bills of each of the plurality of
denominations delivered to the denominated bill output
receptacle.

94. The method of claim 46 further comprising displaying
on the display of the denominating device a total value of bills
delivered to the denominated bill output receptacle and the
number of bills of each of the plurality of denominations
delivered to the denominated bill output receptacle.

95. The method of claim 47 wherein the transporting does
not employ a vacuum.

96. The method of claim 47 further comprising printing a
total value of bills delivered to the denominated bill output
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receptacle and the number of bills of each of the plurality of
denominations delivered to the denominated bill output
receptacle.

97. The method of claim 47 further comprising displaying
on the display of the denominating device a total value of bills
delivered to the denominated bill output receptacle and the
number of bills of each of the plurality of denominations
delivered to the denominated bill output receptacle.

98. The method of claim 48 wherein the transporting does
not employ a vacuum.

99. The method of claim 48 further comprising printing a
total value of bills delivered to the denominated bill output
receptacle and the number of bills of each of the plurality of
denominations delivered to the denominated bill output
receptacle.

100. The method of claim 48 further comprising displaying
on the display of the denominating device a total value of bills
delivered to the denominated bill output receptacle and the
number of bills of each of the plurality of denominations
delivered to the denominated bill output receptacle.

101. The device of claim 1 wherein the transport mecha-
nism does not employ a vacuum.

102. A system comprising the device of claim 1 and a
printer coupled thereto and wherein the printer is configured
to print the total value of bills contained in the denominated
bill output receptacle and the number of bills of each of the
plurality of denominations contained in the denominated bill
output receptacle.

103. The device of claim 1 further comprising a display
adapted to communicate the total value of bills contained in
the denominated bill output receptacle and the number of bills
of each of the plurality of denominations contained in the
denominated bill output receptacle.

104. The device of claim 4 wherein the transport mecha-
nism does not employ a vacuum.

105. A system comprising the device of claim 4 and a
printer coupled thereto and wherein the printer is configured
to print the total value of bills contained in the denominated
bill output receptacle and the number of bills of each of the
plurality of denominations contained in the denominated bill
output receptacle.

106. The device of claim 4 further comprising a display
adapted to communicate the total value of bills contained in
the denominated bill output receptacle and the number of bills
of each of the plurality of denominations contained in the
denominated bill output receptacle.

107. The device of claim 8 wherein the transport mecha-
nism does not employ a vacuum.

108. A system comprising the device of claim 8 and a
printer coupled thereto and wherein the printer is configured
to print the total value of bills contained in the denominated
bill output receptacle and the number of bills of each of the
plurality of denominations contained in the denominated bill
output receptacle.

109. The device of claim 8 further comprising a display
adapted to communicate the total value of bills contained in
the denominated bill output receptacle and the number of bills
of each of the plurality of denominations contained in the
denominated bill output receptacle.

110. The device of claim 9 wherein the transport mecha-
nism does not employ a vacuum.

111. A system comprising the device of claim 9 and a
printer coupled thereto and wherein the printer is configured
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to print the total value of bills contained in the denominated
bill output receptacle and the number of bills of each of the
plurality of denominations contained in the denominated bill
output receptacle.

112. The device of claim 9 further comprising a display
adapted to communicate the total value of bills contained in
the denominated bill output receptacle and the number of bills
of each of the plurality of denominations contained in the
denominated bill output receptacle.

113. The device of claim 11 wherein the transport mecha-
nism does not employ a vacuum.

114. A system comprising the device of claim 11 and a
printer coupled thereto and wherein the printer is configured
to print the total value of bills contained in the denominated
bill output receptacle and the number of bills of each of the
plurality of denominations contained in the denominated bill
output receptacle.

115. The device of claim 11 further comprising a display
adapted to communicate the total value of bills contained in
the denominated bill output receptacle and the number of bills
of each of the plurality of denominations contained in the
denominated bill output receptacle.

116. The device of claim 13 wherein the transport mecha-
nism does not employ a vacuum.

117. A system comprising the device of claim 13 and a
printer coupled thereto and wherein the printer is configured
to print the total value of bills contained in the denominated
bill output receptacle and the number of bills of each of the
plurality of denominations contained in the denominated bill
output receptacle.

118. The device of claim 13 further comprising a display
adapted to communicate the total value of bills contained in
the denominated bill output receptacle and the number of bills
of each of the plurality of denominations contained in the
denominated bill output receptacle.

119. The device of claim 15 wherein the transport mecha-
nism does not employ a vacuum.

120. A system comprising the device of claim 15 and a
printer coupled thereto and wherein the printer is configured
to print the total value of bills contained in the denominated
bill output receptacle and the number of bills of each of the
plurality of denominations contained in the denominated bill
output receptacle.

121. The device of claim 15 further comprising a display
adapted to communicate the total value of bills contained in
the denominated bill output receptacle and the number of bills
of each of the plurality of denominations contained in the
denominated bill output receptacle.

122. The device of claim 16 wherein the transport mecha-
nism does not employ a vacuum.

123. A system comprising the device of claim 16 and a
printer coupled thereto and wherein the printer is configured
to print the total value of bills contained in the denominated
bill output receptacle and the number of bills of each of the
plurality of denominations contained in the denominated bill
output receptacle.

124. The device of claim 16 further comprising a display
adapted to communicate the total value of bills contained in
the denominated bill output receptacle and the number of bills
of each of the plurality of denominations contained in the
denominated bill output receptacle.
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