105016 Al

=

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date

(10) International Publication Number

18 December 2003 (18.12.2003) PCT WO 03/105016 Al
(51) International Patent Classification’: GO6F 15/20, CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
17/60 GM, HR, HU, ID, IL,, IN, IS, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
(21) International Application Number: PCT/US03/17800 MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE,

(22) International Filing Date: 6 June 2003 (06.06.2003)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:

10/165,515 7 June 2002 (07.06.2002) US

(71) Applicant: PITNEY BOWES INC. [US/US]; 1 Elmcroft
Road, Stamford, CT 06926 (US).

(72) Inventor: MILLER, John, P.; 23 Beardsley Street, Shel-
ton, CT 06484 (US).

(74) Agent: MEYER, Robert, E.; Pitney Bowes Inc., 35 Wa-
terview Drive, Shelton, CT 06484 (US).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,

SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VC,

VN, YU, ZA, ZM, ZW.
(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Burasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Declaration under Rule 4.17:
as to applicant’s entitlement to apply for and be granted a
patent (Rule 4.17(ii)) for all designations

Published:
with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: METERING MIXED WEIGHT MAIL PIECES AT AN INCREASED AVERAGE RATE

f ——————————————————— 7( ——————————— 1
_________________ |
: |
MICRO- PRINTER [
PROCESSOR | EA%?E‘F\{GE 8 |
sysTEM30 | ! 18 |
I 16
12 I |
|
|

(57) Abstract: A method for printing indicia on mailpieces at an increased speed. The system includes: a postal scale (12) for
determining a postage amount for a mail piece; a printer (18); and a postage meter (16) responsive to the postal scale (12) to control
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(40) for accounting for postage amounts expended; and an indicia generator (42). The programmable controller (52) is programmed
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and to generate an indicium representative of the minimum amount; determine whether the determined postage amount equals or
greater than the minimum postage amount; delete the indicum representative of the minimumm postage amount; generate an indicum
representative of the determined postage amount; and print the indicium.
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METERING MIXED WEIGHT MAIL PIECES AT AN INCREASED
AVERAGE RATE

Background of the Invention

[0001] The present invention relates to a system and method for rapid
weighing and metering of items. More particularly it relates to postage metering
systems used to weigh, determine postage for, and meter (i.e. imprint with a postal
indicium representative of the postage determined) mail piecés or the like.

f0002] Postal scale systems are well known. Such scale systems weigh a
mail piece and determine the appropriate postage for that mail piece as a function of
the weight. Postal mailing systems where a mail piece is transported onto a
postage scale system, the appropriate postage is determined, and the mail piece is
then transported to postage metering system for imprinting with a postal indicium
representative of the postage determined are also known. One such system is
described in U.S. Patent Number 4,742,878 issued May 10, 1988. In such systems
there is a constant need to increase the rate at which the scale can determine the
weight of a mail piece in order that the throughput of the system can be increased.
[0003] U.S. Patent Number 4,787,048 issued November 22, 1988, discloses
on.e approach to decreasing the time required for a postage scale system to
determine the weight of a mail piece. The system disclosed in this patent takes
advantage of the structure of postage rate charts, i.e., the function that relates the
weight of the mail piece to the appropriate postage amount. Such rate charts
provide a constant postage value for all weights between a pair of predetermined
weight breaks. The system of the ‘048 patent takes advantage of this by use of an
algorithm where a first estimate of the weight is made and used to determine the
postage amount unless the first estimate is within a predetermined distance of a
break point, in which case a second more accurate estimate is made.

[0004] While such systems have proven to be highly satisfactory for their
intended purpose a basic problem remains that the weight of each mail piece in
batches of mixed weight mail must be determined and the corresponding postage
“amount calculated before the vault (i.e. secure accounting registers which track

postage expended by the meter to assure that the postal service receives payment
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for all mail pieces metered) can be debited for the postage amount and an

appropriate indicium generated. Because of the secure nature of the vault and the
complexity of modern digitally printed indicia, which typically use encryption to
assure that each indicium is uniquely identified with its mail piece to prevent
generation of counterfeit indicia, these processes take a significant amount of time:
requiring that the transport be longer than otherwise necessary, or be slowed or
stopped, to provide dead time to account for postage amounts expended and to
ready an indicium for printing.

[0005] Thus it is an object of the present invention to provide a method and
system for increasing the average time available to generate indicia and account for

postage expended without increasing dead time.
Brief Summary of the Invention

[0006] The above object is achieved and the disadvantages of the prior art are
overcome in accordance with the present invention by means of a method and
system for printing postal indicia on mail pieces where the system includes: a postal
scale for determining a postage amount for a mail piece as a function of a weight for
the mail piece; a printer; and a postage meter responsive to the postal scale to
control the printer to print the mail piece with an indicium representative of the
postage amount. The postage meter further includes: a programmable controller; a
secure mechanism for accounting for postage amounts expended; and an indicia
generator. The programmable controller is programmed in accordance with the
method of the present invention to: respond to a first signal from the postal scale to
debit the secure mechanism for a minimum postage amount and control the indicia
generator to generate ah indicium representative of the minimum amount; and, if the
determined postage amount equals the minimum amount, respond to a second
signal representative of the determined postage amount to control the printer to print
the indicium representative of the minimum postage amount on the mail piece; and,
if the determined postage amount is greater than the minimum postage amount,
respond to the second signal to debit the secure mechanism for the determined
postage amount less the minimum postage amount; delete the indicium

representative of the minimum postage amount; control the indicia generator to
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generate an indicium representative of the determined postage amount; and to

control the printer to print the indicium representative of the determined postage
amount on the mail piece.

[0007] In accordance with one aspect of the present invention the first signal
is representative of the minimum postage amount.

[0008] In accordance with another aspect of the present invention the
controller is responsive to the second signal to generate a secure print fire signal to
initiate printing of the indicium, whereby printing of the indicia representative of the
minimum postage amount before the determined postage amount is received by the
controller is prevented.

[0009] In accordance with still another aspect of the present invention the
postal scale includes a transport for transporting and supporting a mail piece to be
wéighed; a transducer mechanism for providing a weight signal representative of a
weight for the mailpiece; a programmable scale controller for responding to the
weight signal to determine the postage amount, and for controlling transport of, the
mail piece. The programmable scale controller is programmed in accordance with
the method of the present invention to: respond to the presence of the mail piece on
the transport to output a first signal; and thereafter, respond to the weight signal to
determine the postage amount and output a second signal representative of the
postage amount.

[0010] In accordance with another aspect of the present invention the
programmable scale controller is further programmed to, after outputting the first
signal: respond to the weight signal to make an initial approximation of the weight;
and, if the approximation is substantially less than a first break weight, output the
second signal representative of the minimum postage amount; and, otherwise, -
respond to the weight signal to make a more accurate determination of the weight
and output a second signal representative of the postage amount in accordance with
the more accurate determination. |

[0011] Other objects and advantages of the present invention will be apparent
to those skilled in the art from consideration of the detailed description set forth
below and the attached drawings.
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Brief Description of the Drawings

[0012] The present invention is illustrated by way of example, and not by way
of limitation, in the figures of the accompanying drawings and in which like reference
numerals refer to similar elements and in which:

[0013] Figure 1 shows a schematic block diagram of a system in accordance
with the present invention for metering of mixed weight mail pieces.

[0014] Figure 2 shows a schematic block diagram.of a prior art postage meter.
[0015] Figure 3 shows a schematic block diagram of a postage meter in
accordance with the present invention.

[0016] Figure 4 shows a flow diagram of the operation of the postage meter of
Figure 3 in accordance with the method of the present invention.

[0017] Figure 5 shows a flow diagram of the operation of the scale system of
Figure 1 in accordance with the method of the present invention.

Detailed Description of Preferred Embodiments of the Invention

[0018] Figure 1 shows postage metering system 10, which includes scale
system 12, postage meter 16 and printer 18. As is well known in the art, meter 16 is
enclosed in secure housing 17 to prevent tampering. Scale system 12 includes
transport 20, which supports a mail piece during a weighing operation and then
transports the mail piece to printer 18 for printing with a postal indicium; load cell 22,
- which supports transport 20 and which generates an analog output representative of
the instantaneous load it supports; analog-to-digital converter 24, which converts the
output of load cell 22 to digital form; and low pass digital filter 28, which processes
the output of converter 24 to reduce or eliminate the effects of vibrations.
Microprocessor system 30 functions as the programmable controller for scale system
12, as will be described further below.

[0019] Together load cell 22, converter 24 and filter 28 comprise transducer
mechanism 29, which generates a digital weight signal (i.e. a time series of digital
values) representative of the instantaneous load supported by cell 22. Other types
of transducer mechanisms are known, or méy be developed in the future, and details
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of the operation of particular transducer mechanisms used form no part of the

present invention. ‘
[0020] Micro processor system 30 first detects the presence of mail piece MP
and sends a first signal S1 to postage meter 16 to initiate generation of an indicium
representative of a minimum postage amount and accounting for that amount.
Preferably signal S1 will be representative of the minimum amount. Microprocessor
30 can determine the presence of mail piece MP from analysis of the transient
response of the weight signal in a well known manner or, in other embodiments
scale system 12 can include sensors to signal the presence of mail piece MP.
Microprocessor system 30 then receives the weight signal from transducer
mechanism 29 and processes it to determine a weight for the mail piece in process.
It then accesses postal rate charts (not shown) to determine a postage amount for
the mail piece in process as a function of the mail piece weight, and possibly as a
function of other mail piece data such as class of service or special services
requested for the mail piece. Typically such rate charts will be updated periodically
in any convenient manner as postal services change their rates. Microprocessor
system 30 then outputs a second signal S2 representative of the postage amount to
postage meter 16 and also controls the operation of transport 20 to assure that the
arrival of mail piece MP at printer 18 is properly synchronized with the operation of
meter 16, as will be described further below.

[0021] Except as will be described further below with regard to the present
invention, operation of such postage metering systems is well known and need not
be described further here for an understanding of the present invention.

[0022] Figure 2 shows prior art postage meter 36 which includes controller 38;
vault 40, which is a secure accounting mechanism used to track postage amounts
expended; and indicia generator 42, which generates a digital indicium to be printed
on mail piece MP as proof of payment of postage. Initially, funds data FD
representative of prepaid postage is loaded into vault 40 in a secure manner. (Post-
payment systems, where the secure accounting system only tracks postage
expended and periodic payments to a postal service are made accordingly, are also
known.) When signal S2, representative of a postage amount is received, controller
38 debits the postage amount from vault 40 and controls indicia generator 42 to |

generate an indicium which includes a representation of the postage amount as well
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as other data such as the date and meter serial number. The indicium is then

downloaded to print buffer 44 of printer 18. When mail piece MP is appropriately
positioned print fire signal PF causes printer 18 to control printhead 48 to print the
indicium stored in buffer 44 onto mail piece MP. 1t should be noted that, because
signal PF is not secure, the postage amount must be considered expended once it is
downloaded to buffer 44, even if it is later erased without having been printed.
[0023] As noted above, because the acceptance of metered mail by postal
services depends on the vault being sufficiently secure so that indicia can only be
generated if sufficient funds are available in vault 40 and the proper postage amount
has been debited from vault 40; and because the digital indicia are typically
encrypted to‘ assure that each indicium is uniquely identified with its mail piece to
prevent generation of counterfeit indicia, a significant amount of time is required to
carry out these processes; which in turn means that transport of mail piece MP must
be delayed after its weight is determined longer than otherwise would be necessary,
either by lengthening the transport path, slowing the transport speed, or temporarily
slowing or stopping the transport. ,

[0024] Figure 3 shows postage meter 16 in accordance with the present
invention. Meter 16 includes controller 52; vault 40; and indicia generator 42. As in
prior art meter 36, initially funds data FD representative of prepaid postage is loaded
into vault 40 in a secure manner. In addition to signal S2, representative of a
postage amount for mail piece MP, controller 52 receives signal S1, which indicates
the presence of mail piece MP on scale system 12 and print fire signal PF.
Controller 52 outputs resume transport signal RT to scale system 12, and outputs
encrypted print fire signal EP and clear indicia signal Cl to printer 18.

[0025] Figure 4 shows a flow diagram of the operation of meter 16 in
accordance with the method of the present invention. At step 60 controller 52 waits
for signal S1 which indicates the presence of mail piece MP on scale system 12. At
step 62 controller 52 debits vault 40 for a minimum postage amount and at step 64
controls indicia generator 42 to generate, and download to print buffer 54 a
corresponding indicium. In a preferred embodiment signal S1 is representative of
the minimum postage value. In other embodiments meter 12 can store the minimum
value but determination from signal S1 is preferred since this requires storage in,
and updating of, only scale system 12. At step 66 controller 52 waits for signal S2 to

6



W(.) 03/105016 PCT/US03/17800
determine the actual postage amount for mail piece MP and at step 70 determines if

the postage amount is equal to the minimum postage amount.

[0026] If so, at step 72 controller 52 waits for print fire signal PF and then at
step 74 outputs encrypted print fire signal EF to initiate printing of the minimum
postage indicium on mail piece MP by printer 18 and then exits. Signal EF can be
encrypted in any convenient manner that is believed to provide sufficient security
and preferably is encrypted in accordance with the indicium to be printed. Thatis,
variable data comprised in the indicium is used as, or to generate by means of a
secret pseudorandom function, signal EF.

[0027] As is well known in the art, signal PF can be generated in any
convenient manner, such as by a sensor positioned to detect when mail piece MP is
properly positioned with respect to printhead 48, or by measuring the time elapsed,
or distance traveled by mail piece MP after receipt of signal S2.

[0028] Otherwise, at step 78 controller 52 computes the additional postage
needed, at step 80 sends signal Cl to printer 18 to clear or delete the minimum
postage indicium and controls indicia generator 42 to generate, and download to
print buffer 54, an indicium corresponding to the actual postage amount for mail
piece MP, and at step 82 debits vault 40 for the additional postage needed. Then, at
step 86 controller 52 send signal RT to scale system 12 to restart transport of mail
piece MP and goes to step 72.

[0029] In other embodiments of the present invention only portions of the new
indicium, which are changed are generated and downloaded. As used herein the
term “delete” is intended to include this or any other convenient method for replacing
the minimum postage indicium with a new indicium.

[0030] Note that by encrypting signal EF postal services can be assured that a
minimum postage indicium downloaded to buffer 54 will not be printed unless the
minimum postage value is confirmed by scale system 12, and that for mailpieces
which weigh less that the first break weight (i.e. the actual postage amount is the
minimum amount), which are typically the great majority, the accounting and indicia
generation functions are carried out concurrently with the weighing function and the
mail piece can be transported without delay.

[0031] Figure 5 shows a flow diagram of the operation of scale system 12 in

accordance with the method of the subject invention. At step 90, microprocessor
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system 30 determines if there are more mail pieces to be processed and, if not,

exits; and otherwise, at step 92 waits for the arrival of mailpiece MP on transport 20.
When microprocessor system 30 detects arrival of mail piece MP at transport 20,
preferably by detection of a transient response of the weight signal in a manner well
known to those skilled in the art, at step 94 it outputs signal S1, which is preferably
representative of the current minimum postage value for the class of service
requested for mail piece MP and inclusive of any special services requested. Then
at step 96 system 30 processes the weight signal to make an initial approximation of
the weight of mail piece MP to determine if it is clearly less than the first break
weight, typically one ounce, and if so, actually requires only the minimum postage
amount. If so, at step 100 microprocessor system 30 sends signal S2 representative
of a minimum postage amount for mail piece MP and returns to step 90. Methods for
making initial approximations of weights are known to those skilled in the art and
details of particular methods used form no part of the present invention. A preferred
method is disclosed in commonly assigned, co-pending U.S. patent application
number 10/165,161 filed June 7, 2002 and titled “SYSTEM AND METHOD FOR
FAST WEIGHING OF ITEMS SUCH AS MAILPIECES”, which is hereby incorporated
by reference.

[0032] Otherwise, at step 102, microprocessor system 30 stops transport 20
and at step 104 makes a more accurate determination of the weight of mail piece
MP. Methods for making accurate determinations of weights are known to those
skilled in the art and details of particular methods used form no part of the present
invention. In other embodiments of the present invention, transport 20 is only slowed
to allow time for accounting and generation of a new indicium, as described above.
Then at step 108, system 30 determines if the weight of mail piece MP is equal to or
less than one ounce (or other first break weight) and, if so, at step 110 resumes
transport and goes to step 100 and then to step 90 to process the next mail piece.
[0033] Otherwise, at step 112 microprocessor system 30 calculates the
postage for mail piece MP and sends signal S2 representative of the calculated
postage amount. Then, at step 116, system 30 waits for signal RT indicating that
postage meter 16 has completed accounting and indicia generation functions for mail
piece MP and then goes to step 110.
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[0034] In another embodiment of the present invention, scale system 12

computes the difference between the minimum and actual postage amounts, and
signal S2 represents the actual postage amount as that difference, i. e. as an offset
from the minimum postage amount, so that that calculation does not need to be
carried out by meter 16 to debit vault 40, though the actual postage would be
regenerated by meter 16 for the new indicium.

[0035] The embodiments described above and illustrated in the attached
drawings have been given by way of example and illustration only. From the
teachings of the present application those skilled in the art will readily recognize
numerous other embodiments in accordance with the present invention.
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What is claimed is: ‘

1. A system for printing postal indicia on mail pieces, comprising:

a) a postal scale for determining a postage amount for a mail piece as a
function of a weight for said mail piece;

b) a printer;

c) a postage meter responsive to said postal scale to control said printer to
print said mail piece with an indicium representative of said postage amount, said
postage meter comprising: ‘

c1) a programmable controller;

¢2) a secure mechanism for accounting for postage amounts
expended; and

c¢3) an indicia generator; where

d) said programmable controller is programmed to:

d1) respond to a first signal from said postal scale to debit said secure
mechanism for a minimum postage amount and control said indicia generator to
generate an indicium representative of said minimum amount;

d2) if said determined postage amount equals said minimum amount,
respond to a second signal representative of said determined postage amount to
control said printer to print said indicium representative of said minimum postage
amount on said mail piece; and

d3) if said determined postage amount is greater than said minimum
postage amount, respond to said second signal to debit said secure mechanism for i
said determined postage amount less said minimum postage amount; delete said
indicium representative of said minimum postage amount; control said indicia
generator to generate an indicium representative of said determined postage
amount; and to control said printer to print said indicium representative of said

determined postage amount on said mail piece.

2. A system as described in claim 1 where said first signal is representative of said

minimum postage amount.

3. A system as described in claim 1 where said controller is responsive to said
second signal to generate a secure print fire signal to initiate printing of said

10
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indicium, whereby printing of said indicia representative of said minimum postage

amount before said determined postage amount is received by said controller is
prevented.

4. A system as described in claim 3 where said secure print fire signal is encrypted.

5. A system as described in claim 4 where said secure print fire signal is encrypted
in accordance with an indicia to be printed in response to said secure print fire
signal.

6. A system as described in claim 1 where said second signal represents said

determined postage amount as an offset from said minimum postage amount.

7. A postage meter responsive to a postal scale to control a printer to print a mail
piece with an indicium representative of a postage amount, said postage meter
comprising:
a) a programmable controller;
b) a secure mechanism for accounting for postage amounts expended; and
¢) an indicia generator; where
d) said programmable controller is programmed to:
d1) respond to a first signal from said postal scale to debit said secure
mechanism for a minimum postage amount and control said indicia generator to
generate an indicium representative of said minimum amount;
d2) if said determined postage amount equals said minimum amount,
respond to a second signal representative of said determined postage amount to
control said printer to print said indicium representative of said minimum postage
amount on said mail piece; and
d3) if said determined postage amount is greater than said minimum
postage amount, respond to said second signal to debit said secure mechanism for
said determined postage amount less said minimum postage amount; delete said
indicium representative of said minimum postage amount; control said indicia
generator to generate an indicium representative of said determined postage

11
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amount; and to control said printer to print said indicium representative of said

determined postage amount on said mail piece.

8. A meter as described in claim 7 where said first signal is representative of said
minimum postage amount.

9. A meter as described in claim 7 where said controller is responsive said second
signal to generate a secure print fire signal to initiate printing of said indicium,
whereby printing of said indicia representative of said minimum postage amount
before said determined postage amount is received by said controller is prevented.

10. A meter as described in claim 9 where said secure print fire signal is encrypted.

11. A meter as described in claim 10 where said secure print fire signal is encrypted
in accordance with an indicia to be printed in response to said secure print fire
signal.

12. A meter as described in claim 7 where said second signal represents said

determined postage amount as an offset from said minimum postage amount.

13. A postal scale for determining a postage amount for a mail piece as a function of
a weight for said mail piece, comprising:

a) a transport for transporting and supporting a mail piece to be weighed;

b) a transducer mechanism for providing a weight signal representative of a
weight for said mailpiece;

c) a programmable scale controller for responding to said weight signal to
determine said postage amount and for controlling transport of said mail piece, said
programmable scale controller being programmed to:

c¢1) respond to the presence of said mail piece on said transport to
output a first signal; and
c2) thereafter, respond to said weight signal to determine said postage

amount and output a second signal representative of said postage amount.

12
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14. A postal scale as described in claim 13 where said first signal is representative

of a minimum postage amount.

15. A postal scale as described in claim 14 where said programmable scale
controller is further programmed to, after outputting said first signal:

a) respond to said weight signal to make an initial approximation of said
weight;

b) if said approximation is substantially less than a first break weight output
said second signal representative of said minimum postage amount; and

“¢) otherwise, respond to said weight signal to make a more accurate

determination of said weight and output a second signal representative of said

postage amount in accordance with said more accurate determination.

16. A postal scale as described in claim 15 where said programmable scale
controller is further programmed to slow or stop said transport while making said

more accurate determination.

17. A postal scale as described in claim 15 where said programmable scale
controller is further programmed to immediately accelerate said transport if said -
more accurate determination shows said weight to be equal to or less than said first
break weight.

18. A postal scale as described in claim 13 where said second signal represents

said determined postage amount as an offset from said minimum postage amount.

19. A method for printing postal indicia on mail pieces, said method comprising the
steps of:

a) responding to presence of a mail piece to debit a secure accounting
mechanism for a minimum postage amount and generate an indicium representative
of said minimum amount;

b) if a postage amount determined for said mail piece equals said minimum

amount, responding to a second signal representative of said determined postage

!

13



WO 03/105016 PCT/US03/17800
amount to print said indicium representative of said minimum postage amount on

said mail piece; and

c) if said determined postage amount is greater than said minimum postage
amount, responding to said second signal to debit said secure accounting
mechanism for said determined postage amount less said minimum postage
amount; delete said indicium representative of said minimum postage amount;
generate an indicium representative of said determined postage amount; and to print
said indicium representative of said determined postage amount on said mail piece.

20. A method as described in claim 19 where said first signal is representative of

said minimum postage amount.

21. A method as described in claim 19 where printing of indicia is initiated by a
secure print fire signal, whereby printing of said indicia representative of said
minimum postage amount before said determined postage amount is received is

prevented.

22. A method as described in claim 21 where said secure print fire signal is

encrypted.
23. A method as described in claim 22 where said secure print fire signal is
encrypted in accordance with an indicia to be printed in response to said secure print

fire signal.

24. A method as described in claim 19 where said second signal represents said

determined postage amount as an offset from said minimum postage amount.

14
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