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@ Methods and apparatus for initializing the print wheels in an electronic postage meter.

(?) A print wheel selection mechanism (140} is placed in its
select position, and is moved into abutment with a stop (180)
a plurality of times. The selection mechanism is then aligned,
and oriented with a predetermined one of the print wheels.
The print wheel is rotated into abutment with a stop a
plurality of times, aligned and exercised to set it at a
predetermined position. The moving, aligning, orienting,
and exercising steps are continued sequentially with each
print wheel to set all the print wheels to a predetermined
position and a signal is produced when the foregoing stéps
have all been accomplished. :

-

.

Croydon Printing Company Ltd.



i 521,
R L,rlss
7
e = l 174

172

170

o) K’?:)\L“ 26e
Z

e

"8



10

15

20

25

0111321

METHODS AND APPARATUS FOR INITIALIZING THE
PRINT WHEELS IN AN ELECTRONIC POSTAGE METER

The present invention relates to methods and apparatus

for initializing print wheels of an electronic postage
meter, and to electronic postage meters.

The present application is related to the copending
European pataent application of even date corresponding
to U.S. Application Serial No. 447,815 in the name of
Danilo Buan and entitled "Stand-Alone Electronic Mailing

Machine”, the disclosure of which is hereby incorporated
herein by this reference.

A program listing for use in the electronic postage
meter disclosed in this application and in the aforemen-
tioned related patent application is set forth as part
of this specification at tﬁe end of the detailed -des-~
cripfion and before the claims.

The présent invention relates broadly to .electronic pos-
tage meters, for example to electronic postage meters of

the stand-alone type such as disclosed in the aforemen-

tioned copending European application corresponding to

U.S. Application Serial No. 447,815.

Known electronic postage meters have generally comprised
two separate units like their earlier mechanical fore-

runners, i.e.' a postage meter and base or mailing
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machine to enable the postage meter to be physically
. taken to the post office periodically to charge the
meter. Such a meter is disclosed in United States Let-
ters Patent 4,301,507 issued on November 17, 1981 and
assigned to Pitney Bowes, Inc. of Stamford, Connecticut.
With the advent of remote meter resetting systems, it is
no longer necessary that the postage meter be separated
into two distinct units since the necessity to take the

meter to the post office for recharging




10

25

30

. L] L
s 49 *
LI Y

D 0111329 -
_3..

has been eliminated. .Further, it is desirable to have a self-
contained electronic postage meter that inciudes the metering
function as well as all drive mechanisms to reduce the size and
weight of the meter as well as making it more economical to

produce. The mechanical construction of such a meter is disclosed

in the aforementioned -European patent application. U.S. Letters

" Patent 4,251,874, issued on February 17, 1979 in the name of

-0

!

] e.“;“.w'z.iﬁg e

F*ank T:'Check, JX ., entlt‘ed, ELECTRONIC POSTAGE METER SYSTEM,

and asslgned to Pltney Bowes, Inc., of Stamford, Connecticut, discloses a sys-
tem For keeplng track of the number of errors present during meter cperaticn,
and the dlsclosure thereof is also incorporated hereby into this specification.
..‘!-.,1‘4

A program for use with the stand-alone postage meter of

R &4

tne present 1nventlon is dlsclosed in the accompanylng Program

Agpendlx.‘ In,such a meter, as well as in other programmable

~ 5

e 23X TER

electronic postage meters, it is important during initial. power

o

tl the subsequent setting of~postege. ' o

._up,,after.power failure, or after unforeseen binding of the meter

CONPOHEutS to relocate tha‘prlnt wheels to’‘a known position for
X

Lo - ey
. ; It is an ob3ect of the present 1nvent10n to prov1de

1n

A

1allzatlon of the prlnt wheels in an electronic postage meter.

:a)"’f"

: It is'a Iurther object of the present invention to provxde
4

for 1nltlallzatlon of the print wheels from an unknown settlng

position in an electronlc postage meter.

it is a further object of the present 1nvent10n to provide
) - ! ot

a procedure to relocate the print wheels of an electronic postage

o
e

- meter from.a known starting position.

It is a still further object of the present invention to
provide for lnltlallZlng the print wheels of an electronic postage
meter when power is initially applied to the postage meter.

it is:é st}ll fhrlher object of the present invention to
provmde for initializing the print wheels of an electronxc post-

» . . - a

} v - .
age meter after a power fallure. - .o ' ) -



wr

-4 -

0111321 ..
It is a still further object of the present invention
to provide for initializing the print wheels of an electronic

‘postage meter after unforeseen binding of the meter components.

It is a still further object of the present invention to

.5 t _implement the initialization with stepper motors
., whose speed and torque may be varied to overcome mechanical

. obstructions or unforeseen binding of the mechanical components.

Shir. It is a still further object of the present lnventlon to
}prov1de an initijalization technique for the print wheels of an
i. 4
+
1b" eledtr?nic postage meter which mznlmlzes manufacturing costs by

g: ':'@rov1dlng for alignment on the fly.
_ and ﬂagr;efly, a method and associated apparatus is provided for -
init%a%}gingithe_print wheels in an electronic postage meter,

,qomprising the stepsﬂof placing a print wheel selection mechanism’

15 °~ ;n 1ts select posztlon, moving the print wheel selection mechanism

o

{“ &?tp abutment w1th a stop a plurallty of times, aligning the

pr;nt.wgeel selectlon mechanism, orienting the print wheel selec-

- o

t;nnknechanzsm with a .predetermined one of the print wheels, ro-
tatlng the print wheel lnio abutment with a stop a plurality of

20 tlmes, aligning the prlnt wheel, exercxsxng the print wheel to

o
~

set it at a predeterm;ned posxtlon, continuing the movxng, align-
B3 1ng, orienting, and exercxsxng steps sequentlally w1th each print
wheel to set all the prlnt wheels to a predetermxned p051t10n

and outputtlng a SLQnal when the foregOLng steps have all been

5 -gccompllshed. Advantageously, the force by which the print wheel

selectlon mechan:sm or prlnt wheel is moved into abutment with

-

a- stoD may be incréased as desired. - = T

-

Other'objects, aspects and advantages of the present inven-
tion will be apparent when the detalled descrlptlon is considered .

b wlth the preferred embodlment of the invention 1llustrated in the

-drawings, in which:.

LA
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FIGURE 1 is a block diagram of a general electronic circuit

for a stand-alone electronic postage meter;

FIGURE 2 formed from partial Figures 2a and 2b is a detailed
blbck diagram of an electronic circuitry for-a stand-alone elec-

5 tronic postage metex; R

CI'SUFIGURE 3 is a plan view of the print wheel selection mech-
anism foér a postage meter utilizing the present invention;

=~brovFPIGURE 4 is a side elevation of the locking mechanism for
¥ - 2 . . e

. % the'print-wheels; T

10 ~  provFIGURE *5,is a detailed cross sectional view of the print

wheel seélectlon mechanism operative on'a.print wheel,_

[N

initipiGURE: 6 formed from partial. Figures 6a to 6d is a flow

chart of ‘a-HARD SEEK Routine illustrating the present invention,

i and Lz s. }«-;i ;;5-4;« Do e e ﬁ’ff{ ; :?2 ; st e
15 ,,,, :FIGURE 7 formed from partial Figures 7a and 7b-is a flon o
.r cpartrof.a Postage Selection Routine.. ?%J: L
b R A L T
glon recaanisw i s L, TR ’ ey -
Refe

rring to Figure l, the electronic postage meter 1ncludes
Jaksre & ou

, an 8-bit microprocessor lO (Cru), such as ‘an Intel Model 8085A
il I

EAN

microprocessor whlch is connected to various components through

29 a system bus 12 ROM 14 is connected toithe mlcroprocessor 10

tprough the system bus 12 The ROM 14 stores the programs for

cggtrolllng_the postage meter. It should be understood that the

,», ‘term ROM as used herein includes permanently%programmed and

reprogrammable devices, An integrated c1rcu1t 16, which ‘may be

25 Intel Model 8155, is connected to the system bus 12 and includes
RXM, input “and output lines and a tlmer. The RAM portlon of the
:intergrated circuit 16 has memory space allocated for tranSLent.

; { storage of the data for the ascending régister end'descending
register. An external data communication port 18 is connectedlto

30 -

the microprocessor 10 through optical 1solator 20. The external

data c0mmun1catlon port 18 allows connection w1th dev;ces such as

“an electronic scale, an external computer, serv1c1ng equipment
and the like.

et .

- ( ~ - -

Also electrically connected to the microprocessor

10 through the system bus 12 is the keyboard 22 of the postage

BAD ORIGINAL @
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meter and a non—volatile'memory (NVM) 24. Stepper motors 26, 28
are also in electrical connection with the microprocessor 10
/ via motor drivers 30 and the integrated circuit .16, . A
reset and power control 32 is electrically connected between the
5 integrated circuit 16{ the NVM 24 and the microprocessor 10. A
relay 34 connects the AC printer motor 36 to the integrated
circuit 16. A dlsplay 38 is also electrically connected to the

intégrated circuit 16. Trip photosensor 40 is connected to the

microprocessor 10 through lntegrated circuit 16 to indicate the

10 presence ‘of an envelope to be stamped, as described more fully in
10
the aJanentﬂmuz.copaﬁﬁng Eunq;rnl;etentaqmﬂicatﬁ:lcorreq;rﬁﬂng tO'Hrzu S

\\

applicatim entitled "Stard-Alene Electrmic Mailing Machine®,

*

The ehaironlc postage meter 15 controlled by the mlcropro-
TLoehalrg - %

cessor 10 operatlng under control of the,programs stored in the

<t -

s 1
.15 ROM 14. The microprocessor 10. acceots 1nfo§mation entered via the

[ -, e ro

keyboard 22 or v1a the external commmnlc;tlon port 18 from external

message generators. Crltical account;ng data and other important
; ¥

¢
lnformatlon is stored in the non-volatxle memory 24. The non-~

4-

volatlle memory 24 may be an MNOS semlconductor type memory, a

P
1

20 battery augmented CMOS memory, cqre memfry, ‘or other suxtable non-
i volatlle memory component. The non:uolatx%f memory l4 stores
srltlcal postage meter data durlngfperfods phen power is not applied
to the postage meter. Thls data 1ncludes 1n ‘addition to the serial
number of the mailing machlne or postage meter information as to
25 ‘the value in the descendlng reglster (the-amount of postage avall—
.f' - able for prlntlng), "the value in the ascendlng register (the total
amount of postage prlnted by the meter), and the value in the piece
_;count,reglster (the total number of cycles the meter has performed),
. as well as other types of data; sucn as trip status, initialization
30 .and service information, which are desired to be retained in the
memory even thougn no power is applied to*the meter.
When an on/off power sw1tch 42 is turned on (closed) 2

Z power supply internal to the mafling machlne energlzes

: 9
: | BAD ORIGINAL g
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the microprocessor 10 and the balance of the electronic compon-

ents. The information stored in the non-volatile memory 24 is

. transferred via the microprocessor 10 to the RAM of the integrated

10

circuit 16. After power up the RAM contains an image or copy of
the information stored in the non-volatile memory 24 prior to
energization. During operation of the postage meter, certain

of the data in the RAM is modified. _ Accordingly, when postage-is

€

printed, the descendlng reglster ‘will be reduced by the value of

the printed postage, “the ascending reglster increased by the value
-3 . . . , { .
5f*the printed postage and the piece counter' register incremented

1.0

. Whan ‘the power ‘switch 42 is turned off (opened)f the updated data

15

tys

20

30

fn the Ry’ is‘trensfefred via the micréprocessor 10 back into a

ey o .
sultably prepared area of "the non-volatlle memory 24, A like

3]

transfer of 1nformatron between the non—volatlle memory 24 and the

LI
-. &

7{;;'. nA
ey e

RAM “takes place durrng power failure. . -

‘Referring to Figure 2, a more detailed block'didgram of the
.g -f

grrangement of ‘the electrical components for the gostage meter is

111ustrated generelly as 48. Power is supplled to the postage

meter ‘from the AC line voltage, - typxcally 115 volts Thls line -
i

voltage is applled to the meter through a hot switch 50 whlch cuts

-, (
JEf power to the postage meter to protecc the electrlcal components

thereof if the’ temperature rises above a preset l;mlt, nomlnally

SA N

70°C " The hot switch 50 is. copnected to the AC drlve mOtor 36A

< s,
through an RF fllter 52 and an opto—trlac 54 whlch prov1des isolation
) \) \ ’:~.

betéeen the Yine voltage and the control 1oglc for the meter. The hot

? »

switch 50 is also connected to a transformer 56 protected by a;fuse 58.

The output of the transformer 56 is coupled to a pre regulator 59

..-
e

through a cold ‘switch 60 The cold SWltCh 60 cuts orf power to the
'pre—regulator 59 if the temperature drops below a preset limit,
nominally 0°C. <The pre—regulator 59 prov1des an output voltage of

a predetermined range to a swltcher 62 whlch generates the output

) -voltage +5v, and the voltages for generatlng -12V-and'—30v

& \!

" The 5V is applied to a +3 volt regulator 64 ‘and then to the :;y
D),

[ S

BAD ORIGINAL
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display 58A. The +5V from the switcher 62 ié égsoiagiglldlsg?z1 -

' #5V filter 66 which provides +5V for logic circuits,

:.Specifically, the +5V is applied to the keyboard 22A, the display

-:38A, and bank, digit and trip sensor logic 68 and to the integrated
5 ..circuits. fThe -12V is applied to a -12V regulator 70 and then to

t.'the -non-volatile memory 24A. _ _

&23“7 The -30V output from the switcher 62 is also applied to a

2:=30V regulator 74 and then to a -30V switch 76 which switches its

Lrdutput voltage on and off in response to the requirements of

-. 10 writing in NVM as dictated by the program. The output of the
i .
i '~F—30V switch is aéplied to the non-volatile memory 24A. The =30V
/
Vﬂsupply 1s connected to the power on reset 72 of the microprocessor

inlOA. sl i fp

SUltu! +5V from the sthcher 62 is also supplled to one input of the

]
1

15 - Y‘powe:c on reset 72; the other input receives -30V £from the regulator

~

~*74 as prev;ously descrlbed A low voltage sensor 88 also receives

i

one lnput of +5V from the switcher 62 and its other input from the
2x pre-regulator 59; its output is applied to the microprocessor 1CA.

"The low voltage sensor 88 detects power failure and communicates

20"this to the microprocessor 10A which in turn addresses the RAM

'l

"through system bus 12A to transftr all securlty data present in
“'the RAM to' the non-volatile memory 24A. - . - al
P <27 g nother output»from the pre-regulator 59 in the form of +24V

18 applled to the dlqlt and bank motor drive 30A for the bank

25‘*'motor 26A and ﬁlglt motor ZBA, which selects ‘the particular print-

ing wheel (bank)'whlch .is to be activated and the particular digit

e

- {of the selected prlnt*ng wheel which is to be set.

<3

i % An output strcbe from the integrated circuit 16A is buffered
ﬁf:ﬁvéprough'bufrer driver §8 and applied to digit sensor {encoder) 78,
30 beni sensor iencoder) 50 and trip sensor 40A. The opto strobe
Al applles power to the?dlglt sensor 78, bank sensor 80 and trip

;--sensor 40A When needed The output from the trip sensor 40A is
.applled to the 1nput/output lines 82 which are coupled to the iiite-

‘grated c1rcu1t lﬁA. The,outputs from the S

fte_.

BAD ORIGINAL
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digit sensor 78 and bank sensor 80 and cycle switch 84 are applied

to a storage bhuffer 86.

During power up, the key switch 42, see Fig. 1, is closed,
and the AC line voltage energizes the electrical components
previously described and aninitiélization process will occur,
Such initialization. may include a hard and/or soft initialization

process as ‘disclosed in the aforementioned United States Letters

pPatent 4,301,507.

In operation, the microprocessor 10A under control of the

ROM 14A and possibly the auxiliary ROM 100 communicates over the
address bus 94 and control bus 98 with the device select 98. The

output of the device select 98 communicates with the particular

module to be addressed over select lines 99. The modules to be
addressed are the RAM, the ROM l4A, an auxiliary ROM 100, a demul-

tiplexer 102, NVM logic 104 and the buffer 86. The RAM of integrated

circuit 16A provides the working memory for the postage meter and

the microprocessor 10A. The ROM l4A stores the program; the

auxiliary ROM 100 may be used to provide additional program storage

Space. The non-volatile memory 24A provides storage of all

security information for the meter and retains. such information

during power down or power failure. The demultiplexer 102 latches

the lower eight (8) bits of address information that defines a
particular location which is used immediately thereafter., The

NVM logic 104 controls the mode of operation of the NVM 247 and also
provides ready wait and NVM ready siénals to the microprocessor |

N

10A to indicate the presence of the slow speed device (NVM) as 5

active on the bus 12a. ) »gi'
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As previously mentioned, the digital sensor 78 (optical)
encoder) and bank sensor 80, (optical encoder) and cycle switch
84 whose current state is read, i.e., "Home" or "In Cycle",
~apply input signals to the buffer 86 which sends output signals
5 over data bus 108 to the microprocessor 10A for storage in the
proper RAM location.
The RAM is also electrlcally coupled to I/0 lines to tnmumut

or'recelve data ‘rom the trip sensor 40A, the dlsplay 38A,keyhxuﬂ 223,

K <! .-
e 3 -

rand pr1v11ege access sw1tch 1lo0, 1f present.‘ The pr1v1lege access
10“i“sw1tch 10 may be used in applications which reaulre manual re-
| setting of meter postage via a swztch which is kept under seal.
’ Referring to Figs. 3, 4 and 5, a print vhesl selection mechanism for
-an electronic postage meter of the type disclosed in the aforementioned co-
R \'ﬂpending Eurcpean patent application.corzespooaing to the U.S, e;plication
|15 .entitled "Stand-Alone Electronic Mailing Machine”, is illustrated generally
;;,as 140, 182 and 185, respectﬁvely. Further details reéardiﬁg
-y the print wheel selec;lon mecoenlsm and the other mechanical
.y components of such an electrpnlc postage meter may be obtained
-  from said aforementionea:o;eent application, the disclosure of

20 _.which is incorporated by reference as previously noted.

V -Referring to Fiés Biand 5, the print wheel selection
nechanism 140 includes a trip lever 142 affixed to a rotatable
trip shaft .l44 adjacent to’ one end thereof for engagement and

i dlsengagement with a clutch 145  The trip shaft 144 also in-
25 cludes,a gear 146, see_Flg. 4, affi&ed thereto for engagement
,with and rotation by'a geer 148 affixed to a tri;lobed shaft 150.
{A.steéper motor 28A includes an output shaft 152 having a gear
}154 and an optical encoqu disk 156 (not to scale) mounted on the
éoutput shaft 152, The optical encoder disk 156 is received within
30 a sensor 158 so that the position of the stepper motor shaft 152

: can{ﬁe determined. The geEr 154 engages a gear 157 affixed to the

L'tri;lobeé sheft 150 The gear 148 is disposed wlthln an openlng

-

-+ " _ofla. carriage 160. Another stepper motor 26a’ has a’ gear 168 “mounted

- . .

RAN ARIGINAL
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on its output shaft 170. BAn optlcaJ’. enooder .o:.sk (1)7-!2 112 a31%01
mounted on the output shaft 170 for determining the angular posi-
tion of the gear 168 and output shaft 170. An optical sensor 174
receives the optical encoder disk 172 therein.

In ooeration, as seen in Fig. 3, the steppoer motor 28A is
energized to rotate the stepper motor gear 154 and the gear 157
é?fi;ed to the.tri-;obed shaft 150.‘ As seen im Fig. 4, rotation
?f”rhe tri-lobed shaft 150 rotates gear 146 affixed to the trip
saart 144 which rotates a locking lever 162 affixed to the trip
&eYer shaft 144 out of engaqgement with a carrlage slot 164, thereby

freeing the carriage 160 for movement along the tri-lobed shaft

". 150, As shown in Figs. 3 and 4, ;he trip shaft 144 and trip lever

142 are in their home or'mlddle p051t1rn. The down p051tion of the trip

sett.:

lever 142 is the set position. The up position of the trip lever

gﬁ;nis”the trip position. In the middle or intermediate position

of the-ﬁrio lever 142, as shown in»Fig. 4, a locked cgndition exists.

Rotation of the trip lever 142 to the dowa position dlsengages

s .
the locklng lever 162 from the carrlage slot 164 and allows

M

movement to be imparted to the carrlage 160 in eltber direction

..- J‘l
‘s w

along the tri-lobed shaft 150 for selectlnq the approorlate bank

or rack of the printing head 190, see also Fig. 5 1n response to
.. 3 -
enerqlzatlon of bank stepper motor 26A whlch moves gear 166 via

stepper motor gear 168. ~ <

‘G.';w_n,

@ Refrrrlng to Figs. 3 and 5, the 1nleldual dlgit or font 192

of _the desired print wheel 194 is then selected by»the stepper

motor 28A which rotates the tr1 1obed shaft 150 and thus gear 148

-

Whlch is engageable with the upper teeth 196 of a selected one

of four print wheel racks 198 The, gear 148 is engageable with

~the upper teeth 196 of one of the four racks 198 whlch racks 198

have lower teeth 200 on their opp051te end The lower teeth 200

e

of each of the racks 198 engage gears 202 that are integral with

their respective print wheels 194. That 1s, there is a correspond-

ing print wheel 194 and assoc;ated gear 202 for each of the

The four Drint wheels 194 have fonts 192 dlstrl-

buted about thELI perlpherxes- each.pr;nt wheel T?4 having ten

. K P
_-..
-- .?. -,

fonts 192 representing the digits o t-.o g, T BAD DFHGINAL
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As seen in Figq. 4,'the trip lever 142 and print wheel selection
mechanism are in tﬂe lock position. It should be understood, that
hereinafter an initialization from a known position will be
referred to as soft; and initializetioﬂ from an unknown posision will
be referred to as hard. During hard Initializetion, if the carriage
160 cannot be moved freely in a horizontal plaoe, the trio lever
142-is moved downwardly to its set or select position thereby freeing
the locking lever 162 from the slot 164 to aiiow movement of the

.carriage 160. Referring again to Fig. 3, the prlnt wheel selection
mechanism, including the carriage 160, is then moved to the right
to_the limit of its range of movement until it abuts agalnst
framework 180. *'Iwo additional tsies to move past'this framework
abutinent 180 are made. The print wheel selection mechanism, in-’
‘cluding the éarriage 166,'is‘then alighed with iis last legitimate
position by~€he optical ‘encoder disk‘lfz, sensor 174 and stepper
motoyx. 26a, and moved four (4) positions for alignment with the
left: most-or first-channel of racks 198. Thereafter, the first
print wheel. 194 assoc1ated with the first rack 198 is set to
zero.! The print wheel selectlon mechanism is then moved one pOSI:
tion to the rlght to the second channel of racks 198 and the second
>xrint wheel.:194 assoczated there with is set to zero. This procedure
.S repeated sequentially with the third and fourth print wheels 194
intil allithe print wheels are aligned at ‘the position 0000.

Before discussing the flow charts in Fzgs. 6 and 7, it is
elleved helpful to make some general comments xegardlng the
resent_lnventlon.i Briefly, a ‘soft 1n1t1alxzaslon of the type .
escribed in the aforementioned United States Letteés Patent 4, 301 507
scurs on each power up’ subsequent to the initial power up of the
:ter unless there was a power failure during postage selectlon,
power failure during soft initial;zatzon, or unforeseen binding
* the meter components after which a hard ioitialization will occur.
at is, a soft initialization will oceof;if the pover was turned”

f in a.stable state. dfheroise,'h'ha;d'igétia}izagjon will occur.
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During the soft initialization process, the print wheels are
individually exercised from their existing position until they all
reach their maximum digit position, i.e., all 9s, and then rotated
individually back to their minimum digit positions, i.e., all O0s.

'5 .Optical encoder sensors indicate the position of the print wheels.

'Si'gnals from these sensors are sent to the microprocessor for
o
..’;.ndicating on the dlsplay that the meter is now in condition for the
lhew postage value to be selected, see Fig. 7. -
"‘."As prevzously stated, during the inltlal povwer up of the

u;o “ﬁééer, after power fallure, or after unforeseen binding of the meter
4

components, a hard initialization will occur, i .e., the exact posi~
&ticn of the print wheels 194 or the carriage 160 is unknown.
_J”hd’ Three possmble condltlons exlst. One, the gear 148 is meshing
Sith gear 146, see Fig. 4. Therefore, the print wheel selection
”HS ”;kchahlsm is in the select, loek ahd trlp channel as shown in
-'m}lgs. 3 and 4 Two, the gear 148 is meshlng with one of the racks
’198, see Flg 5. Three, the gear 148 is. 1nsbetween the racks 198.
pudis e e 2

1f condltlon One exlsts,_see Figs. 3 and 4, the stepper motor

'.

28a flrst rotates the gear 148 towards the select position, i.e.,
4520 correspondlng w1th the select p051t10n cr the trip lever 142, one
. (l) 1ncrement or position at,a “time hnt;i 1t cannot rotate any farther.
'Thls fact is confirmed throughha predetermlned ndﬁber of repetitive
"Jhattempts, e. g., three tlmes. The gear 148 _is then aligned by the

stepper motor 28a, optlcal encoder disk 156 and sensor 158 until

* 25 the prlnt wheel selectlon mechanlsm 140 1s in the select position.
ﬁw . If condltlon‘rwo exrsts, the digit stepper motor 28a first

.w'rotates the prlnt wheel 194 a55001ated w1th the rack 198 which is in

- "mesh w1th gear 148 one (1) 1ncrement or positlon at a time until

it abuts a stop beyond the maxlmum dlglt {cannot rotate any further)
.\

30 Thls is repeated three (3) times. The gear 148 is then aligned by

the stepper motor 28a. . ’ . . :
L {..—-_,x :"L & .

If condltlon Three exists, the interposer teeth 183, see .Fig. 4,

j engage the racks 198 preventing rotatlon of the gear 148. The bank

L,

'.-- -stepper motor 26a first moVes the gear 148.to a rack 198 and then G!NAk @

| c e ~"BAD ORI
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the digit stepper motor 2B8a rotates the print wheel 194 associated

with that rack 198 as described with referenée to condition Two.
We must now place the print wheels in a known position

so we can thereafter set the print wheels to the desired postage

value prior to commencing a DOTRIP Routine,

To accomplish this, the print wheel selection mechanism
including the carriage 160 is moved in one direction (to the
right in Fig. 3) by the bank motor 26a one (l) increment or
position at a time until it reaches an obstruction. Two more
attempts are made to move past the obstruction. It is then
concluded that the print whgel selection mechanism is at one

end of the limit of its range of movement, i.e., abutting frame-

" work 180. Sensor 174 then aligns the print wheel selection

mechanism to its last legitimate unobstructed position. To

verify this position., the orint wheel selection mechanism is then

moved in a direction towards the other extreme position of

the print wheel selection mechanism four (4) Dositiéns. The
select and lock positions are in the middle channel and two
sets of print wheels 192 are located on each side thereof for
engagement with four racks 198, resulting in five (5) possiblé
positions within the extremes of the range of movement of the
print ‘'wheel selection mechanism. The only condition when the
print wheel selection mechanism can move four positions in the
direction towards the opposite extreme is if it is in the channel
for the first print wheel. However, it is not known where in
this channel the print wheel selection mechanism for the digit
motor is positioned, i.e., what digit is selected. Thereafter,
the print wheel 192 ﬁnder control of the digit motor 28a is

moved one step or increment at a time to the upper limit in its

.

) range of movement until the movement fails after a total of three

-
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{3) attemsts. The print wheel is then aligned with its last
legitimate position by moving digit motor 28a slightly backward
_or forward, To confirm that the selection mechanism for the
diéit and bank motors is now in the nine position and to position it
5 . at the lowest digit, the motor rotates the print wheei nine ({8)

_positions forward to its lowest digit to arrive at the position OXXX. If it does

o
o

i not arrive at the position OXXX, the entire process is repeated.

+1 The process is repeated a maximum of three times; if not success-
~-.ful, a fatal error bit is sent to..the non-volatile memory 24a.
10 ~« IE the zero position is achieved in the first chann€l {extreme
i nirack 198), the bank motor 26a then moves the print wheel
= :selection mechanism one position to the right (position of
ti..second print wheel 194) and the digit motor 28a then moves the
sécond print wheel.194 into engagement with its mechanical block
15 ....or stop, aligns it at the last legitimate position (digit 9),
. ~-then rotates it forward to establish the positi&ﬁ 00XX as explained
'r3;above. The bank motor 26a then moves ihe print wheel selection

, »mechanism two positions to the right (Ekipping the select, lock and

-

trip channel) and the digit motor 28a then moves “the third print
'20 ;.wheel 194 up inté engagement with its~mechanical block or stop,
yI¥ .. aligns it at the last legitimate position -{digit S) and then
. rotates it forward té establish the positioh 000¥X. Finally,
+;. .the bank motor 26a moves the print wheel seleétion mechanism one
. position to the right and then the digit motor 28a rotates the

25 - fourth print wheel up into engagement with its mechanical block

,. or stop, aligns it at the last legitimdte po§}§}6n {digit 9) and
then rotates it nine (9) posi;ionsaﬁorward‘;o establish the

. ..position 0000. The print wheel sélectioh_hechanism is then

.....moved two channels to the. left to arrive ét{the select channel

30, and the digit motor 28a is moved a specified number of steps to

position the trip lever 142 in the lock condition. A flag or

bit is then sent to the working memory {(RAM l6a) to indicate that

the Hard Initialization process has beeﬁ:édﬁﬁléted.

-

(I}

. . - . . Ry .M
3 *Referring to Fig. 6, the Hard Seek Routine for accomplishing

]

55-_ ‘the Rard Initialization is illustrated as 210.° Initially the

"aigit’and bank motors 28a and 26a, respectively, are aligned to

g ]

-
L
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their home positions via digit and bank motor sensors 158 and
174, respectively. Thereafter, to accommodate conditions (ne, Two
or Three previously described, the digit stepper motor 28a rotates
the gear 148 one position at a time until a stop is enc;untered.
This is repeated two more times. The digit motor 28a is then aligned
to its 1a§§ legitimate position. The bank stepper motor 26a then
moves the gear 148 and carriage 160 one position to the right,
seg_Fig. 3. Movement of‘the carriagejiGO is continued until the
stop 180 ishencountered. Two more attempts are made to move past

‘ . .
the stop 180. When an abutment occurs this is repeated two (2)

mbré‘times; then the digit motor 28a is aligned to its last legitimate

' position. It is now concluded that the print wheel selection

1

15

0

20°

25

35

mechanism is at its extreme range of movement. The bank motor
26a“is'then aligned to its last legitiﬁate position. The print
wheg}ﬁﬁelection mechanism is then moved four (4) positions;to the
left;\;lf the move is.successful, the index or channel position
is then set at one (1). If unsuccessful, the process starts over.

If the move is successful, the print wheel 194 is moved (1) position

towards its maximum digit. If that move is successful, movement

of éhe print wheel i§4_is further continued

unt%; a mechanical abutment occurs. Three aitempts are made to

£

move past the abutment. It is then concluded that the print

wheel 194 is at its extreme-ranqe of movement. Thereafter,

. the digit motor 28a is aligned to its last legitimate position.

Tﬂe print wheel 124 is then rotated nine (9) positions to its

zero digit. If the move is not successful, RETRY is executed.

If the move is successful, the print wheel selection mechanism

is moved one position to the left to the next chénhel or rack.

e

If the move is not successful, RETRY is executed. With a suc-

cessful move, the index is changed by one. When the index becomes
equal to three (3) (select, lock and trip channel position), this-
position is skipped and the inde} is changed b; one. y;ﬁh the

index egual to four (4) and five (5), the pqsitions‘of the third e
and-foqrih racks or channels, resnectivelyjthg same pioz;éures

are repeated as with the first and second print wheels. When
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the index becomes equal to six (6}, the print wheel selection

mechanism is moved to home, i.e., select lock and trip chamnel., If the
move to home is okay, the digit motor 28a moves the trip lever 142

to the lock position. If this move is okay, the Routine stops.

5 If this move is not okav, RETRY is executed
o i

" The alignment provided by the hard initialization of the
Lo
present invention permits assembly of the postage meter with

Edjustments being done on the fly as required-‘ This eliminates
5 r

the need to make precise adjustments of the stepper motors, sen-

Qe

10 sors and encoder disks during manufacture With .an attendant
ot . s

w reductlon in manufacturing costs. Moreover, the digit motor

%Ba achieves precise p051t10n1ng by utilizing a six (6) in-

%remental movement for each digit in contrast with prior initiali-

echa
zation technigues such as those dlsclosed in the aforementioned

26=
15 United States letters Patent 4,301, 507 which utilized a four (4) .
Wil "J

step incremental movement for each dlglt.
1nfs, ] - e . %

Referring to Fig. 7, after completion of the Hard
is thii g
-Initlalization process in Fig. 6, the Postage Selection Routine
E S AR ..
111ustrated as 220 may be 1mplemented. This routine begins with
‘)‘ » .-

20 a computation between the present value at whlch the print wheels
~f. :-__ ”
are.set, and the new postage value. The trip lever 142 and

print wheel selection mechanism is then moved from the lock to
the select p051tion. if the move is not okay, a fatal error is
Thaed

logged in non—volatile memory and the routine is ended If the

25 move 1s okay, the channel p051t10n (rack) is set at one (1).

.ot
R T

) The print wheel selection mechanism is then moved to the position

of the first rack. If the setting of the print wheels 194 at
each rack 198 is okay, the channel position (rack) is then

changed by one (l). When the channel number (rack) is equal to

30 six (6), the print wheel selection mechanism i$ moved home.
If the setting of the print wheels 194 at each rack 198 is not

okay, the digit motor is energized to rotate the print wheel 194

to make up the differential If the. movement of each print wheel

194 is okay, the channel pOSition 1s incremented by one (l),

T _ .. BAD ORIGINAL r‘&
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.channel three (3) is skipped. If the movement cahsed by the
digit motor 28a or bank motor 26a is not okay, a fatal error is
logged in non-volatile memory 24a and the routine is ended.
... Advantageously, the algorithm underlying the program set
5 ; forth in the Program Appendix provides increased power to the
bank motor 26a and digit motor 28a when an unforeseen mechanical
obstruction or bind is encountered. Normally, the bank motor
: 26a and digit motor 28a, both of which include four windings,
r’hdve only one (1) of their windings enerqgized and operate
1+ 10 85 2 single phase drive. When an obstruction is encountered,
;;iie., the.bank motor 26a or digit motor 28a is mechanically
2’bound, additional power is applied to the desired motor 26a or

-~

v28aﬂby-energizing a seoond winding, using a two phase drive for

Z%ﬁe subsequent attempts to move past the obstructlon. After

15 “" f
15 the obstructlon has been overcome, i.e., the digit motor_

r 5,

Rt Ler el

28a or bank motor 26a can be allgned the alqorlthm

Sels

XL

de- energlzes the second winding of the motor 28a
Jr-.’_;_ . - : .8
‘or 26a and the respectlve motor 28a or 26a shlfts back to a

Ll‘l‘zl,'-:t'_ . ).

single phase drlve. This conserves power and mlnlmlzes the -3
- .2o:effect\of 1ncreésrng the power on the electrlcal components.:i
) (it stould also be understood that power to the motors 26a or 28a é
:mayiteilncreasedﬁprlor to encountering a stop. Tnat ls, in anti-
T

-cipation of a stop. . :

~
P N ..-i

R ’ Further, on those occasions when it is anticipated that a

R AT .oty &

25 stop llmlt w1ll be encountered, the algorlthm can cause the

K . fod - e T T ae

torque of the motors 26a or 28a to increase by reduc1ng the

stepping rate of the motors 26a or- 28a.: The reductlon in the

’ stepplng rate allows more time for current bulld up in the windings
of the motors 26a or 28a to 1ncrease the torque and overcome any
30 p0551ble resmstance by stress .imparted to the_mechanical components

due to aging. Specifically, in moving the trip lever 142 from

-

the lock p051t10n to the trlp p051t10n, the stepplng rate Df the

- dlgltal motor 28a is reduced since the dlgltal motor 28a'nust

drlve the trip lever 142 to the trip p051t10n to enable the drive

35 .mechanism. for printing postage on an envelope. It should also be

-
N et e e eme R R - -~ - . - - -
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understood that both the power and torque to the motors 26a and
28a may be increased as described above.

Iﬁ will be understood for the purpose of the present
application that the term postage meter refers to the general class
of device for the imprinting of a defined unit value for governmental
or private carrier delivery of parcels, envelopes or other like
application for unit value printing. Thus, although the term postage
meter is utilized, it is both known and employed in the trade as a

general term for devices utilized in conjunction with services other

_than those exclusively employed by governmental postage and tax

services. For example, private, parcel and freight services purchase"
and employ such meters as a means to provide unit value printing
and accounting for individual parcels.

It should be apparent to those skilled in the art that various
modifications may be made in the present invention without depart-

ing from the scope thereof as described in the specifica-

tion and defined in the appended claims.
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Claims:

1. A method for initializing the print wheels of an
electronic postage meter, characterised by the steps of:

placing a print wheel selection mechanism (140,182,
185) in its select position;

moving the print wheel selection mechanism into
abutment with a stop (180) a plurality of times;

aligning the print wheel selection mechanism;

orienting the print wheel selection mechanism with a
predetermined one of the print wheels (194);

rotating the predetermined print wheel into abutment
with a stop a plurality of times;

aligning the print wheel;

exercising the print wheel to set it at a predeter-
mined position:

continuing the moving, aligning, orienting, and ex-
ercising steps sequentially with each print wheel to set
all the print wheels to a predetermined position; and

outputting a signal when the foregoing steps have

all been accomplished.

2. A method according to claim 1 characterised by the
step of increasing the force by which the print wheel
selection mechanism is moved into abutment with the stop
to a greater value than the force normally applied to

the print wheel selection mechanism.

3. A method according to claim 1 or 2 characterised in
that the alignment of the print wheel selection mechan-
ism and print wheel provides adjustments on the fly as

needed.

4. A method according to any one o0f the preceding

claims characterised by the step of increasing the force
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by which the print wheel is rotated into abutment with

the stop to a greater value than the force normally ap-
plied to the print wheel. :

5. A nethod for initializing the print wheels of an
electronic postage meter characterised by the steps of:

placing a print wheel selection mechanism (140,182,
185) in its select position;

noving said print wheel selection mechanism to the
limit (180) of its movement in one direction a plurality
of times;

moving the print wheel selection mechanism to its
last legitimate position;

verifying that the print wheel selection mechanism
is operative on a predetermined printing wheel (194) by
moving the print wheel selection mechanism in one direc-
tion a given number of positions;

rotating the predetermined print wheel (194) to the
limit of its movement in one direction a plurality of
times;

moving the predetermined print wheel (194) to its
last legitimate position; and

rotating the predetermined print wheel in one direc-

tion a given number of positions to a predetermined

position.

6. A method according to claim 5 characterised by the
steps of:

moving the print wheel selection mechanism into ori-
entation with a second print wheel; and
' repeating the steps of rotating, moving and rotating
the print wheel to set this print wheel to a predeter-

mined position.

't
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7. A method according to claim 5 or 6 characterised by
the steps of:

moving the print wheel selection mechanism into ori-
entation with a third print wheel; and

repeating the stepsréf rbtating, moving and rotating
the print wheel to set this'frint wheel to a predeter-

mined position.

8. A method according to claim 7 characterised by the
steps of:

moving the print wheel selection mechanism into ori-
entation with a fourth print wheel; and

repeating the steps of rotating, moving and rotating
the print wheel to set this print wheel to a predeter-

mined position.

9. A method according to claim 8 characterised by the
steps of:

placing the print wheel selection mechanism in a
locked position when all the print wheels have been set
to a predetermined position; and

transmitting a signal indicating that all of the
print wheels have been initialized to a predetermined

position.
10. A method according to any one of claims 5 to 9
characterised in that the movements to the last legiti-

mate position provide adjustments on the fly as needed.

11. A method according to any one of claims 5 to 10

characterised by the step of increasing the force by

which the print wheel selection mechanism is moved into
abutment with the stop during subsequent movements to a
greater value that the force applied to the print wheel
selection mechanism during the first movement into abut-

ment with the stop.

-
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12. A method according to any one of claims 5 to 11
characterised by the step of increasing the force by
which the print wheel is rotated into abutment with the
stop during subsequent rotations to a greater value than

the force applied to the print wheel during the first
rotation into abutment with the stop.

13. Apparatus for initializing the print wheels of an
electronic postage meter characterised by:
print wheel selection means (140,182,185);
means (26a) for placing said print wheel selection
means in its select position;
means for moving said print wheel selection means
into abutment with a stop (180) a plurality of times;
means for aligning said print_wheel selection means;
means for orienting said print wheel selection
means with a predetermined one of the print wheels (194);
means for moving a print wheel into abutment with a
stop a plurality of times:
means for aligning the print wheel;
means for exercising the print wheel to set it at a
predetermined position;
means for causing said moving means, aligning
means, orienting means and exercising means to act se-
quentially upon the remaining print wheels to set all
the print wheels to a predetermined position; and
- means for outputting a signal when all the print

wheels have been initialized to a predetermined position.

14. Apparatus for initializing the print wheels of an
electronic postage meter characterised by:

print wheel selection means (140,182,185);

means (26a) for moving said print wheel selection
means to the limit of its movement in one direction a
plurality of times;
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means for moving the print wheel selection means to
its last legitimate position;

means for verifying that said print wheel selection
means 1is operative on a predetermined print wheel by
moving the printing wheel selection means in one direc-
tion a given number of positions; and

means for rotating the predetermined print wheel to
the limit of its movement in one direction a plurality
of times and then to its last legitimate position and
for then moving the predetermined print wheel in one
direction a given number of positions to reach a prede-

termined position.

15. Apparatus according to claim 13 or 14 characterised
in that said means_for aligning said print wheel selec-
tion means and said print wheel provide adjustments

thereto on the fly as needed.

16. Apparatus according to claim 15 characterised in
that said means for moving said print wheel selection
means to its last legitimate position and said means for
rotating the predetermined print. wheel to its last legi-

timate position provide for adjustments to said print

- wheel selection means and the print wheel on the fly as

needed.

17. Apparatus according to any one of claims 13 to 16
characterised by: '

a stepper motor included in said means for moving

said print wheel selection means; and

means for increasing the power applied to said
stepper motor in response to the initial abutment with a

stop.

e

I
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18. Apparatus according to any one of claims 13 to 17
characterised by:

a stepper motor included in said means for rotating
the print wheel; and
means for increasing the power applid to said step-

per motor in response to the initial abutment with a
stop.

19. Apparatus according to any one of claims 13 to 18
characterised in that:

said means for moving said print wheel selection
means moves the same 1into orientation with a second
print wheel;

said means for rotating the predetermined print
Qheel rotates the second print wheel to the limit of its
movement in one direction a plurality of times and then
to the last legitimate position; and

said means for rotating the predetermined print
wheel then rotating the second print wheel in one direc-

tion a given number of positions to reach a predetermin-
ed position.

20. Apparatus according to claim 19 characterised in
that: '

said means for moving said print wheel selection
means moves the same into orientation with a third print

wheel; '

said means for rotating the predetermined print
wheel rotates the third print wheel to the limit of its

movement in one direction a plurality of times and then
to the last legitimate position; and

said means for rotating the predetermined print
wheel then rotating the third print wheel in one direc-

tion a given number of positions to reach a predetermin-
ed position.

~
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21. Apparatus according to claim 20 characterised in
that:

said means for moving said print wheel selection
means moves the same into orientation with a fourth
print wheel;

said means for rotating the predetermined print
wheel rotates the fourth print wheel to the limit of its
movement in one direction a plurality of times and then
to the last legitimate position; and

said means for rotating the predetermined print
wheel then rotating the fourth print wheel in one direc-

tion a given number of positions to reach a predetermin-
ed position.
22. Apparatus according to claim 21 characterised by:
means for placing said print wheel selection means
in a locked position; and
means for transmitting a signal indicating that the

initialization process has been completed.

23. Apparatus according to any one of claims 13 to 22
characterised by:

a stepper motor having a plurality of windings in-
cluded in said means for mo§ing said print wheel selec-
tion means; and

means for increasing the power applied to said
sieppef motor by energizing more than one winding of

said stepper motor.

24, Apparatus according to any one of claims 13 to 23
Eharacterised by:
a stepper motor having a plurality of windings in-
cluded in said means for rotating said print wheels; and
means for increasing the power applied to said
stepper motor by energizing more than one winding of

said stepper motor.
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25. Apparatus according to any one of claims 13 to 22
characterised by:

a stepper motor included in said means for moving
said print wheel selection means; and

means for increasing the torque of said stepper
motor by reducing the stepping rate.

26. Apparatus according to any one of claims 13 to 22
and 25 characterised by:

a stepper motor included in said means for rotating

said print wheel; and

means for increasing the torque of said stepper
motor by reducing the stepping rate.

27. BAn electronic postage meter characterised by appa-
ratus according to any one of claims 13 to 26.
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