Postage Meter wth Rotor Movenent and Die Cover Sensor Technical Field The
invention rel ates generally to postage machines (al so called frgn I ng
machi nes) angd relates particularly to sensors sensing the opelkf b t he
di e cover at a~time when the print rotor is not in its home posjso%ity-ahd
.-sensing rotor novenent. 5 Background Art The
desi gn of a postage neter represents a continuing warfare with those who
wotl d t anperpostége Meter whthbRetorfMevepent capd Die Qosverl Sensborities
expend nuch effort attenpting to identify possible avenues of attacl, and
the 10 desi gners of postage neters are held to the task of guardi’ng
agai nst each avenue as it is id&edbniefl &ieddihere the |ikelihood of
successful attack may be quite small. One standard design neasure taken to
m nimze tanpering is the provision of a secure housing around the print

rotor. 15. THe SENARLIRSTHLATRSI JADARALLE R RAPRIAE MATHLNRI CRESDF the

ost age neter t i.s. not, however, rkabl e to have
P 9¢ ciited franklng machines) and

relates partlcéﬁarly'to sensors
sensing the opening of the die cover at a time when the print

rotor ' is not in its home position, and sensing rotor movement. .
5 Background Art

The design of a postage meter represents a continuing
warfare with those who would tamper with a meter to obtain
free postage. The postal authorities expend much effort
attempting to identify possible avenues of attack, and the

10 designers of postage meters are held to the task of guarding
against each avenue as it is identifieq, even where the -

likelihood of successful attack may be quite small.

One standard design measure taken to minimize tampering:
is the provision of a secure housing around the prinf rotor.
15 The secure housing minimizes access to the print indicia of
the postage meter. It is not, however, workableﬁto have a
continuous secure housing, since there are some conditions
under which the user has a legitiméte need to gain access to
the print rotor. For exémple, it may be necéssar& to insert
20 Oor remove an advertising die plate. As another example it may

be necessary to change a mail type die or to adjust date
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continuous secure housing, since there are sone conditions under which the
user has a legitimte need to gain access to the print rotor. For exanple,
it may be necessary to insert 20 or renmove an advertising die plate. As
anot her exanple it may be necessary to change a nmail type die or to adjust
dat e wheels. Thus, there is a need for a cover in the secure housing
that can be opened to permt access to a portion of the rotor, and such

covers ajlfesdNONtus pUtletrd iH! A Yed@SEGECa BSRES - i® the secuF@e provision
of a cover that may be opened to gain access to a portion of the rotor then

gi ves rilsmsging hehapiesan ove Whpehed té¢ pepxhit Mceessitd eatpogeionasgess to a
portion of the rotor (the value print wheels, for exanple) that users are
not suppdwedroetone amd estch reovérs Tace usomhorily fowrdicier nroksatpat a user

nlght trigger a franking (printing)
postage meters.

5 The provision of a cover that may be opened to gain
access to a'portian of the rotor then gives rise to the
question whether it might be possible to gain access to a
portion of the rotor (the value print wheels, for example)
that users are not supposed to be able to reach. The usual

- 10  concern is that a user might trigger a franking (printing)
cycle and then cut the electric power to the meter so as to
halt the print rotor at a time when its value wheels are
uppermost and accessible when the cover is opened. If the
user then opens the cover it is hypbthésized that it might be

15 possible to tamper with the value wheels.

Several approaches for ﬁrotecting against this
possibility are set forth in a copending patent application _
entitled Tamper-resistant Postage.Meter, Appl. No. 08/400,335,
filed Mérch 7, 1995, and assigned to the same assignee as that

20 of the present application, which is incorporateg herein by
reference. These approaches include providing a radial or
axial cam (or both) engaging a lock on the rotor such that the
cover cannot easily be'oﬁened except when the rotor is in its
home position. Still other approéches\include providing an

25 electrical switch that yields an output at times when the

ca



cycle and then cut the electric power to the neter so as to halt the print
rotor at a tinme when its val ue wheels are uppernost and accessi bl e when the
cover is opened. |If the user then opens the cover it is hypothesized that
it mght be 15 possible to tanper with the value wheels. Several
approaches for protecting against this possibility are set forth in a
copendi ng patent application entitled Tanper-resistant Postage Meter, Appl.
No. 08/ 487335 s fopead. March 7, 1995, and assigned to the sane assignee as
that 20 of the present application, which is incorporated herein by
reference. These approaches include providing a radial or axial cam (or
both) engaging a lock on the rotor such that the cover cannot easily be
opened exceptlthas thren stuggested that Hmserppraaches imight her
approaches i nclude providing an 25 electrical swtch that yields an
Output;ﬂpqqqag;qﬁﬁﬁpqrqurcome by a sufficiently knowledgeable and

persistent wrongdoer. For example, it has been suggested that
5 someone might cut power to a meter during a printing cycle,

pry the cover opeﬁ in a way that overcomes the cam %ock

without leaving visible traces of prying, fiddle with the

value wheels, close the cover again, resfore power to the

meter, and then print'postage value without payiﬂg for it.

10 It is thus of interest to develop a postage meter with a
greatly improved sensing mechanism that will sense the event
of the cover having been opened at a time wheh the rotor is

~away from its home position, even if the meter was unpowered

during the time that the cover was open.

15 A further important aspect of meter design is provision
for the possibility of the ?rocessor running amok. for
example, suppose the postage meter is of a type in which the
processor generates an output to cause the print rotor to
rotate, and generates a different output to bring the print

20 rotor to a halt. In such a meter, the question arises what
would happen if the processor were to run amok after
generating the output that causes the print rotor to commence
rotation. There is some possibility, however, small, that ﬁhe

output that causes the print rotor to rotate would remain

3



cover is open. It has been suggested that these approaches m ght
-nonet hel ess be overcone by a sufficiently know edgeabl e and persi stent
wrongdoer. For exanple, it has been suggested that 5 sonmeone m ght cut
power to a nmeter during a printing cycle, pry the cover open in a way that
overcones the camlock w thout |eaving visible traces of prying, fiddle
with the val ue wheels, close the cover again, restore power to the neter
and t heaxpanti pad ahatvahee meterowouldy commeacei prih®ing postalge iin t hus
of interest to develop a postage neter with a greatly inproved sensing
mechani am tthendinlgl wagmse Thiie woald permic poietingviofgarbdtregddad at a
time when the rotor is away fromits honme position, even if the nmeter was
unpower ddrger sngst o postageawitheougorecounsingeforithe postaggf urt her

| nportant aspect of neter design is provision for the possibility of the
processor .runni ng anok. For exanple, suppose the postage nmeter is of a type

in which the . ] .
It is thus desirable to have a postage meter with a

5 provision that greatly reduces the risk that postage would be
printéd without being accounted for, due to the processor
running amok after issuing a command to commence the printing

of postage.
Disclosure of Invention

10 A postage mefer has an improved means of monitoring the
position of the cover providing access to the print rotor. A
mechanical latch and associated mechanism is provided
responsive.to a cam on the print rotor and responsive to the
movement of the cover, and the mechanism has an e;ectrical

15 sensor output to the processor of the postage meter. In the
event that the cover is opened at a time when the rotor is
away from its home position, fbr example at a time when the
power to the meter has failed, the latch enters a latched
state. Upon the restoration of poﬁer the meter determines if

20 the rotor is away from its home position, and if it is, the
meter inspects the sensor output to determine if the latch has
been caused to enter its latched state. This condition is
annunciated, for example by rendering the meter inéapgble of

printing postage.



processor generates an output to cause the print rotor to rotate, and
‘generates a different output to bring the print 20 rotor to a halt. In
such a nmeter, the question arises what woul d happen if the processor were
to run anok after generating the output that causes the print rotor to
commence rotation. - There is sone possibility, however, small, that the
output that causes the print rotor to rotate would remain 3 extant, and

that the net ehe/gidtér HEE K hd¥dwiire @ iRGUidgxteraalurnditieg way. This
woul d .permt printing of arbitrarily |arge suns of postage w thout

account ipirgdessdrhevhied ageeilvies ad s idgaity &l ddagsthane aigpstlage neter
wth ab - provision that greatly reduces the risk that postage woul d be
pri nt ed inidtilcadti vieeiofy modatuimnedf dhe gurinto notemr @nsk sdviahumountsinok
after issuing a conmand to commence the printing )
the rotations. The circuit also receives a reset signal from
5 the processor which, it is assumed, will be provided if the
processor is functioning normally but will not be provided in
the event of processor malfunction. If the counter reaches a

predetermined threshold the circuit halts the print motor.
Brief Description of Drawings

10 The invention will be described with respect td a drawing
in several figures, of which:
Fig. 1 is a simplified cutaway perspective view of a postage
meter;
Fig. 2 is a simplified side.cross sectional view of a postage
15 meter;
Fig. 3 is a perspective exploded view of part of the secure
housing of a postage meter;
Fig. 4 shows a cover movement sensing switch;
Fig. 5 shows a cam and cam follower arrangement together with
20 a portion of a latch;
Fig. 6 shows a perspective view of a portion of the follower
and latch arrangement of Fig. 5;
Fig. 7 shows typiéal mechénical positions and sensor outputs
during normal and abnormal operating copnditions;

25 Fig. 8 shows a flowchart of the operation of the postage meter



of postage. Disclosure of Invention 10 A postage neter has an
I nproved neans .of nonitoring the position of the cover providing access to
the print rotor. A nechanical |atch and associ ated mechanismis provided
responsive to a camon the print rotor and responsive to the novenent of
the cover, and the nechani sm has an electrical 15 sensor output to the
processor of the postage neter. 1In the event that the cover is opened at a
ti me whaccdhdingt o thearmyehtaonits hone position, for exanple at a tine
when the power to the neter has failed, the latch enters a |atched state.
Upon t hBiges®oshowsntbe pemefolhboweryebldckingi haxs, i andocoverhdewgor is
away fromits hone position, and if it is, the neter inspects the sensor
out put iB dcPerfpPActive; Ndewawikhhgkepter €8t3d47to enter its latched
state. This i ndjtion.i s annunciated, ,for ﬁxa Iefbxlrendenin %he met er
incapabFégof §r§HPWﬁngOgF£SBQCElve view the ¢ m ollower including :
5 an integral spring;
Fig.'ll shows in ‘plan view the cam follower and, in phantom,
its configuration when the spring is compressed;
Fig. 12 shows the cam follower in a different perspective
view;
10 Figs. 13 and 14 show the blocking bar 40 in two different
perspective viéws;
Fig. 15 shows the blocking bar 40 in a plan view;
Fig. 16 shows the rotor cam 44, the cam follower 44a, and
rotor home position sensor 50, in cross section view;
15 Fig. 17 shows-'the rotor cam of Fig. 16 but in the middle of a
postage printing cYcle;
Fig. 18 shows the rotor cam of Fig. 16 but at the end of a
postage printing cycle;
Fig. 19 shows the control loop for a postage meter;
20 Fig. 20 shows typical signals génerated by position sensors in
the control loop of Fig. 19;
Fig. 21 shows an improved control loop with external circuitry
differing from that of Fig. 19, including a monitor circuit
207;
25 Fig. 22 shows the monitor circuit 207 of Fig. 21 in schematic

detail;

Fig. 23 is a timing diagram showing signals relating to the



The meter has a hardware circuit external to the processor which receives
as an input at |east one signal indicative of rotation of the print rotor,
and which counts the rotations. The circuit also receives a reset signal
fromb5 t he processor which;, it is assuned, will be provided if the
processor is functioning normally but will not be provided in the event of
processor mal function. If the counter reaches a predeternined.threshold the
ci rcui t mpaitort gdrpuikt ofoFdg. BRisef Description of Draw ngs 10 The
invention will be described with respect to a in,several figures,

o
of whi cEigpi-g24@,i 24B,siaR i2ice #hout 5%“‘&8@3&%%&2%?&?@8? Pyost age

x% :; gie%i«weczani %:hae %:io elrI f4i8e%n§ (%%.ec rc%%rsersi(étvie%ngy \iine‘é\llcc))fse%,pOSt age 15
sliéhtly open, and fully open positions respectively; -

5 Figs. 25a, 25b, and 25c show the mechanical relationship-
between the covel sensor, the cover lever, and the blocking
bolt during a’noﬁmal printing cycle; and
Figs. 26a, 26b, and 26c show the mechanical relationship
between the cover sensor, the cover lever, and the blocking

10 bolt during a printing cycle when the rotor cover is

improperly opened.



Fig. 3 is a perspective exploded view of part of the secure housing of a
postage neter; Fig. 4 shows a cover novenent sensing switch; Fig. 5 shows a
..cam and cam fol | ower arrangenent together with 20 a portion of a latch;

" Fig. 6 shows a perspective view of a portion of the follower and latch
arrangenent of Fig. 5; Fig. 7 shows typical mechanical posifions and sensor
out puts during normal and abnornmal opérating conditions; 25 Fig. 8 shows
a flowhart of the operation of the postage neter 5 according to the
invention; Fig. 9 shows the camfollower, blocking bar, and cover lever in
a perspective view wi Medg=seftar Ghairying Hug: The thrperspect ive view
the camfoll ower including

Turning first to Fig. 1, what is shown is a simplified

cutaway perspective view of a'poétage meter. The print rotor
47 may'be seen, which rotates in the direction shown to print

5 postage value on é mail piece 46 which moves along'a paper.
path 77, defined by surface 45. Rotor 47 is attached to shaftﬁ
43 and is also rotationally coupled to tapered.sgnsing cam 44.
Tﬁrning now to Fig. 2, what is shown is a simplified side
cross sectional view of the postage meter. Hinged cover 48 is

10 visible, which may be opened to phantém positibn 48’. Also
visible in Fig. 2 is a rotor home position sensor 50 which
optically engages a cam follower 44a which mechanically
engages cam 44. Those skilledlin the art will appréciate that
obvious variations could be used fof this sensor, including

15 _ Hail-effect and reed switch sensors, 6r mechanical switches
actuated by cams or cam followers, all without depapting from
the invention. The teachings of copending patent Appl. No.
08/014,658, filed February 8, 1993; assigned to the same
assignee as that of the present appiication,.whiéh is

20  incorporated herein by reference, may also be drawn upon.

Fig. 3fis a perspective exploded view of part of the
secure housing of a postage meter. The hoﬁsing 72 has a front
portion 77 which largely surrounds the print rotor. Hinge pin

73 movably fixes cover 48 to housing 72. Logo 75 identifies



5  an integral spring; Fig. 11 shows in plan viewthe can1fo||omér-and,
in phantom its configuration when the spring is conpressed; Fig. 12 shows
the camfollower in a different perspective view, 10 Figs. 13 and 14
show t he bl ocking bar 40 in two different perspective views; Fig. 15 shows
t he bl ocking bar 40 in a plan view, Fig. 16 shows the rotor cam 44, the cam
foll ower 44a, and rotor hone position sensor 50,- in cross section view, 15
Fig. 17 shewmetke.r otdirclipsof74Fifdx thebptini A3t heAnilddake 877 dspheldgdn
printing cycle; Fig. 18 shows the rotor camof Fig. 16 but- at the end of a
post age pnéenpbadtipol dcoBngertiockwiset ha Fagirdl) whep the asoyest 48e iset er
20 Fig. 20 shows typical signals generated by position sensors in the
control tdopedt Bnd. isoothegwize uwged in Anpreord pPeRitapn| 464 omkiise
external circuitry ) : )

in. Fig. 3) by springs 76 when the cover 48 is not closed.

5 Lever 37 has a feature 90, not visible in Fig. 3, which

selectively engages a sensor composed of an LED (light-'

emitting diode) and phototransistor, also not visible in Fig.

3. Fig. 4 shows a cover movement sensor 39 which optically

engages feature 90. Pin 73 and springs 76 are also visible.

10 The lever 37 rotates out of the page when the cover opens and
into the page when it closes; the springs 76 urge the lever

37 out of the page.

The relative movement of the cover 48 and lever 37 is
shown in more detail in Figs. 24a, 24b, and 24c. Abutment
15 features are provided at the pivot point of contact between
cover 48 and lever 37. When cover 48 is closed, as in Fig.
24a, then the lever 37 is in its rearmost position, rotated
- counterclockwise in Fig. 24a against the urging of tension
springs omitted for clarity in Fig. 24a. Feature 90 allows'
20 1i§ht to pass in sensor 39, also'omitted in Fig. 24a. When
cover 48 opens slightly, as shown in Fig. 24b,.the lever 37
rotates with it. Feature 90 moves into opticallengagement
with sensor 39. When cover 48 opens fully, as shown in Fig.
24¢, the léver 37 does hot rotate further but remains
25 positioned with feature 90 in optical engagement with the

sensor 39.



differing fromthat of Fig. 19, including a nonitor circuit 207; 25 Fig.
22 shows the nmonitor circuit 207 of Fig. 21 in schematic detail; Fig. 23 is
a timng diagram showi ng signals relating to the 6 nonitor circuit of
"Fig. 22; Figs. 24a, 24b, and 24c show t he nechanical relationship between

t he cover 48 and the cover lever 37 in closed, slightly open, and fully
open positions respectively; 5 Figs. 25a, 25b, and 25c show t he

nmechani cal repayi opsBhpwbBehweam theafgveams€6ioweihslcovgetheyewithnd t he

bl ocking bolt dudring a normal printing cycle; and Figs. 26a, 26b, and 26¢
show t hepoetheni ofl ar thathonshi whhehwkatchhéOcmagr atsosbe, relierredeta ever,
and t he bl ocki ng
as a bar or bolt. Cam 42 is shaped with a concavity that
lines up with the cam follower 41 when the rotor is in its
5 home position. When the rotor is away from its home position'
the follower 41 is moved to a position shown in phantom as
41’. Follower 41 rotates on a pivot 80 and is urged ;
counterclockwise in Fig. 5 by a spring, omitted for clarity inr
Fig. 5. Also rotating on pivot éo is the latch or bar or bolt
10 40. As will be discﬁssed at some length below, the latch 40
is generally in any of three positions -- the lowest position
40 as shown in Fig. 5, an intermediate position 40’ as shown
in phantom in Fig. 5 (in which the latch is abutted against‘
the lever 37), or a highest position 40" not shown in Fig. 5.
15 If the rotor is not in fhe home position and if the cover_is
opened, the latch 40 moves. upward into position 40". In that |
positibh the latch ensures that sensor 39 ‘generates a signal
indicative of the cover having been open, and the latch
remains in that.position even if the cover is closed. Those
20 skilled in the art will appreciate that while the apparatus Qf
Fig. 5 shows a one-sided cam that uses a return séring, it
would be possible to eliminate the spring if a two—sided cam
were used, all without departing from the invention. Likewise
while a radial cam is shown, an axial cam could be used, again
25 without departing from the invention. Similarly while the

design shown uses a concavity when the rotor is in its home

position, some other shape such as a convex region could be .

10



10 bolt during a printirg cycle when the rotor cover is inproperly
opened. 7 Modes For Carrying Qut The Invention Turning first to Fig. 1,
what is shown is a sinplified cutaway perspective view of a postage meter.
The print rotor 47 may be seen, which rotates in the direction shown to
print 5 postage value on a mail piece 46 which noves al ong a paper path
77, defined by surface 45. Rotor 47 is attached to shaft 43 and is al so
rot at i oRgleldy waamplagsbrioprise edlaptatiiopscan the Tamified lewer @kl g. 2, what
is shown is a sinplified side cross sectional view of the postage meter.

H nged other 4®vingl@arts.d sildtsh posdticny 498 dfe FOOWO 1P ARATSM posi ti on
48'. Also visible in Fig. 2 is a rotor home position sensor 50 which

opti cal ideteddadrsslay damdganesitsion 28 thhiFelg - nically o

Fig. 6 shows a perspective view of one embodiment of a
5 portion of the follower and latch arrangement of Fig. 5.
Importantly, abutment area 107 is provided so that when
follower 41 is rotated counterclockwise in Fig. 6 (that is,
when the rotor is in its home position) the latch 40 is forced
' to rotate counterclockwise as well. On the other hand, when
10 the rotor is out of its home position the follower rotates

clockwise. Compression spring 38'urges latch 40 clockwise.

Turning nbw to Fig. 9, the cam follower 41 and blocking
bar 40 are shown in perspéctive view from inside the postage
_'meter looking toward the front upper left corner of-the meter.
15 Cover lever 37 may be seen, with hooks 76a to hold tension
springs 76,_omitted for clarity in Fig. 9. Cam follower 41
and blocking bar 40 rotate on pivot 80, and in this embodiment
they are biased relative to each other by tension spring 38 |
rather than the.compression spring of Fig. 6. 1In Fig. 9 the
20 feature 90 is visible, which allows light to pass withiﬁ the
cover sensor 39 (omitted for clarity in Fig. 9)iwhen the cover
is closed. When the cover opens, the lever 37 is permitted to
rotate into the page, ufged by springs 76. This moves feature
90 out from the cover sensor 39. Lngt passes from.the LED

25 (light-emitting diode) of the sensor to the phototransistor of

11



engages cam 44. Those skilled in the-art will appreciate that obvious
variations could be used for this sensor, including 15 Hal | -effect and
reed switch sensors, or mechanical switches actuated by cans or cam
followers, all without departing fromthe invention. The teachings of.
copendi ng patent Appl. No. 08/ 014,658, filed February 8, 1993, assigned to
the sane assignee as that of the present application, which is 20

i ncor por thedséasern by reference, may al so be drawn upon. Fig. 3'is a
perspective expl oded view of part of the secure housing of a postage neter.
The housing 72 has a front portion 77 which largely surrounds the print
rotor. Hinge ahn 73 nmovably fixes cover 48 to housing 72. Logo 75

i dentifies 8 WhephEhReLOLtOrCrPERLss  72am 5€°MeWﬁFn4¥318ArP§9 ed37 is held

in one position (countercl,ockw se_in F| the,cover, 48 is
p
. counterclockwise in Fig. 9. wi e escribed in more

detail below, abutments in the linkage between 41 and 40

5 permit latch 40 to rotate counterclockwise as urged by tension
spring 38. Assuming the cover is closed, then lever 37 is'
positioned directly above latch 40, and latch 40 only moves
upward so far as to come into abutment with lever 37. This
position, termed 40'; is also shown in Figs. 25b and 26b.

10 Alternatively, if the cover is open, then lever 37 is
positioned into the page in Fig. 9, and thus latch 40 is
permitted to move further upward in Fig. 9. This position,

termed 40", is also shown in Fig. 26c.

Fig. 10 shoWs the cam,followér 41 of Fig..9_in

15 perspective view. Hook 38b engages one end of tension spring
38. Portion 4la serves as an integrally formed return spring
urging cam follower 41 toward the cam. Abutment region 107b
engages mechanically with a corresponding abutment region in.
the latch 40, permitting a limitea range of angular motion of

20 the latch 40 relative to the follower 41. Fig. .11 shows the
cam follower 41 with the rotor in its home posifion, and also
shows in phantom the cam follower 41 when the rotor is away
from its home position; the integral spring 41a is compressed
in this position. Fig. 12 shows the cam follower 41 in a

25 perspective view as seen from the upper front left corner of

12



closed, and is otherwise urged in a second position (clockwise in Fig. 3)
by springs 76 when the cover 48 is not closed. 5 Lever 37 has a feature
90, not visible in Fig. 3, which selectively engages a sensor conposed of
an LED (light- emtting diode) and phototransistor, also not visible in
Fig. 3. Fig. 4 shows a cover novenent sensor 39 which optically engages
feature 90. Pin 73 and springs 76 are also visible. 10 . The lever 37

'rotateSﬁﬂg pistdlfe Rideen the cover opens and into the page when it
cl oses; the 'springs 76 urge the |ever 37 out of the page. The relative
novenent of the cover 48 and lever 37 is shown in nore detail in Figs. 24a,
24b, and 24c. Abutnent 15 features are provided at the pivot point of
contact betwaeigsovEe3 difdalMl drecfr@Tt athdreaw qperdpectiveselewsds in Fig.
24a, then the lever 37 is in its rearnost position, rotated
count er atespedsively Figf the hatthsd0: heAbugnent oregionrs okl idr¢RgaI8Ni tt ed
for clarity in Fig. 24a. Feature 90 allows 20 I'§En to gas; I N 5fgsor

. Hook 38a holds

|
39, al sovibhtthe aforementbienedpbptment regions 10

5 the other end of tension spring 38. Feature 91 provides a
controlled surface of sliding contact with the nearby chassis. |
Fig. 15 is a rear plan view of latch 40, showing abutment

-regions 107a in phantom.

: Turning now to Fig. 25a, what is shown in cross section

10 view (seen from the right side of the postage meter) are the
| sensor 39, the feature 90 of cover lever 37, ahd the latch 40.

The sensor 39 may be an LED-phototranSistor sensor, with the

LED above and the phototransistor below or vice versa. In

Fig. 25a the feature 90 is.to the left of the sensor 39, and

15 does ndt block light. From this it follows necessarily that
the cover is closed, as was discussed in connection with Figs.
24a, 24b, 24c, and 24d. In Fig. 25a it may also be seen that

the latch 40 is in its lowest position. From this it follows

necessarily that the rotor is in its home position.

20 When the rotor moves out of its home position the cam
follower is deflected and latch 40 is permitted to move
upwards. Latch 40 moves up far enough to abut aéainst the
lowest surface of latch 37 (here, feature 90). When the rotor

finishes its print cycle and returns to its home position, as

13



cover 48 opens slightly, as shown in Fig. 24b, the lever 37 rotates wth
It. Feature 90 noves into optical engagenment with sensor 39. \Wen cover 48
opens fully, as shown in Fig. 24c, the |ever 37 does not rotate further but
remai ns 25 positioned with feature 90 in optical engagenent with the
sensor 39. 9 Fig. 5 shows a cam 42 and camfol |l ower 41 together with a
portion of a latch 40, which latch 40 may also be referred to as a bar or
bol t. Caghéwni $nskaged26ict,hthecaaten 89 tibanghinefonpedi dhwniverda®of ol | ower
41 when the rotor is inits 5 hone position. Wen the rotor is _away
from it sthenpopdsiibnosholwa,f dueower the cammfoddowerarpsatingntonhdmd Liow
phantom as 41'. Follower 41 rotates on a pivot 80 and is urged

count er ckhekdepeessibnginsthe gagpring, onitted for clarity in

Figs. 26a,_26b,-and 26c show what happens when the cover
5 is opéned'during a printing cycle. Fig. 26a shows éhe state
- of affairs prior'fo the start of the print cycle, and looké
just like Fig. 25a. Later, the print rotor rotates out of its;
home position and the latch 40 is urged upward until it abuts
the bottom of feature 90 as in Fig. 26b. Now, suppose the
.10 cover is opened at a time when the rotor is out of its home
position. (This will presumably happen because the meter lost
electrid power, éfter which time the user attempts to open the
rotor cover.) Feature 90 moves leftward in Fig. 26c. As a
result, latch 40 is permitted to move upward to position 40".
15 Subsequent closing of the cover merely slides the lever 37 and
feature 90 to the right in Fig. 26c, striking the side of the

latch 40 in position 40".

Even after electric power is restored, the positions
shown in Fig. 26c do not change. The processor of the postage
20 meter notes, upon power-up, that the rotor is'nét in its home
position and that the covef éensor does not havé the feature
90 interposed therein. The processor then reaches a staté in
which it will not reenergize the motor that rotates the rotor,

and instead refuses to print any moré,postage.

14



Fig. 5. Also rotating on pivot-80 is thé latch or bar or bolt 10 40. As
w Il be discussed at sone length below, the latch 40 is generally in any of
three positions -- the | owest position 40 as shown in Fig. 5, an

i ntermedi ate position 40° as shown in phantomin Fig. 5 (in which the latch
i s abutted against the |lever 37), or a highest position 40" not shown in
Fig. 5. 15 If the rotor is not in the hone position and if the cover is
opened, the | Thosed4@kinvesl ipahe arttowiddi appreéiatel thalkattheosttioal he

| at ch ensures that sensor 39 generates a signal indicative of the cover
havi ng béddénkagen beimeenh&heatfelatnrenidfs and thet sposiori 38 eowld e he cover
I's closed. Those 20 skilled in the art will appreciate that while the
appar at uzatshegi grbj tyiaaid ya sedectiede soc Avathfeatyxre 90r blockssddighd it
woul d be gossible to elimnate the spring if a two-sided camwere used, al

wi t hout WBEEr they COVEeR tife GRRRen@NGh alilows\ildghfn toe PSS Wen &R i s shown,
an axi al cam cqul d _be used, again 25 wi.t hou eparti.ng fromthe
i nvent i ofOVeE A8 SLOPSHHi 1 HESIELFR s W&b&g"ﬁegeg’a&m#? t he

rotor 'Sih%eh %o%gneThe arrangement set forth here is thought to be

prefefable.

Fig. 7 shows typical mechanical positions and sensor
outputs during normal and abnormal operating conditions. The
10 first line shows the cover 48 (door) position. The second
line shows the output of the home-position sensor 50. The
third line shows the position of cam follower‘41. The fourth
line shows the position of the latch 40. The fifth‘line shows

the output from the door sensor switch 39.

15 ' ' Time interval 110 represents a time when no postage is
being printed. The cover is opened at 115, which might happen
because the user needs to insert or remove an advertising die
or, in some postage meters, to adjust the date wheels of the.
meter.. This is noted at the door sensor at 116. The output

20  of the door sensor 39 goes to the processor of Fhe postage
meter, and among other things the processor will not permit

the printing of postage while the door is open.

Interval 111 shows a typical franking cycle. The home

‘sensor 50 shows rising edge 117 and falling edge 119

15



position, some other shape such as a convex region could be 10 "used with
appropriate adaptations to the camfollower and other moving parts. Latch
position 40" is shown in nore detail belowin connection with Fig. 26c.

Fig. 6 shows a perspective view of one enbodi nrent of a 5 portion of the
foll ower and | atch arrangenent of Fig. 5. Inportantly, abutnent area 107 is
~ provided so that when follower 41 is rotated counterclockwise in Fig. 6

(that i sipndieitive ¢Dtehe i start i dd heme qbsilie ERintheycieh 4the scamdrced to
rotate counterclockwi se as well. On the other hand, when 10 the rotor

i s out dfollcwdwntl moves dackeand| fookh atbtkt®and Jdd seTh‘Eiﬁrpr essi on
spring 38 urges latch 40 clockw se. Turning now to Fjg t he can1fo | ower

41 and Wlidderdy bmrthe are %WWPW%%%C‘%‘P% W%V}WY%*%l%e?h

post age
J require absolute matching between 117 and 118, or between 119

5 or 120.

interval 112 shows another time between franking cycles,

during which the user might choose to open the cover.

"Now in interval 172 the latching action of the invention
may be seen. At 173 the franking:cycle has begun and the
10 follower 41 has been moved to its non-home follower position.
This urges the latch 40 into position 40’. ' So long as the
cover 48 remains shut the latch remains in position 40’ and

does not move into its latched position 40".

Now suppoée cover 48 is opened as shown at 123. The

15 result is that the latch 40 moves to its latched position 40"

| as at 124. This latched position persists indefinitely,
because the processor does not return the rotoﬁ to its home
position. Because of the processor’s programming, the result
is that the latched position remains latched indefinitely

20 (ﬁntil the meter is serviced by authorized persohnei). Even
if the Eover is closed completely,'fhe latched position 40"
persists, becapse the lever 37, blocked by the latch 40, is
uhable to return to its position in wh}ch the feature 90

clocks light in the sensor 39.

16
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meter | ooking toward the front upper left corner of the nmeter. 15 Cover
| ever 37 nmay be seen, with hooks 76a to hold tension springs 76, omtted
for clarity in Fig. 9. Camfollower 41 and bl ocking bar 40 rotate on pivot
80, and in this enbodi nent they are biased relative to each other by
tensi on spring 38 rather than the conpression spring of Fig. 6. In Fig. 9
the 20 feature 90 is visible, which allows Iight to pass within the
cover sensor 1By  @islicws forfdwehdyt iof Rile dheseniame duer postagsed.
When the cover opens, the lever 37 is permitted to rotate into the page,
urged bymestper repscdifdindni o novesineention 90 Binst rpowethols Appliedsand 39,

Li ght passes fromthe LED 25 (light-enitting diode) of the sensor to the
phot ot r ditee puncegsor startentts . inbkialigationrowiines atalw9ol Bver 41

is rotated counterclockwise in Fig. 9. As wll be described jn porg
test is made at sensor 50 to determine if the rotor 1is 1n its

5 home position. If the rotor is in its home position (and in
the overwhelming majority of cases it is expected this will be
the case) then initialization continues at 152 and éhe meté;
proceeds to normal operation. This might happen, for example,
at time 132 or 131 in Fig. 7. It will be appreciated that so

10 long as the rotor has been in the home position since the last
time power was lost,_then it is not of concern for the cover

to be open as at time 131.

- In some relatively rare cases the rotor test at 151 may
indicate that the rotor is not in the home position. 1In such
15 a case execution proceeds to box 153. The question then
arises; then, ﬁhether the cover-open sensor 39 haé Iight from
its LED striking its phototransistor. If the ansWer is np;
then execution proceeds to box 155, where the processor
activates the rotor motor to rotate it to its home ﬁosition.
20 The assumption at this point is that the loss of power may not
have been the fault of the user and is no partiqplar
indication of meter tampering. This might happen due to a

power loss at, say, time 130 in Fig. 7.

If the sensor 39 does have light from its LED striking

25 its phototranéistor, then this means the latch 40 has been

17



detail below, abutments in the |inkage between 41 and 40 5 permt |atch
40 to rotate countercl ockw se as urged by tension spring 38. Assum ng the
cover is closed, then lever 37 is positioned directly above |atch 40, and
l'atch 40 only noves upward so far as to come into abutnment with |ever 37.
This position, termed 40', is also shown in Figs. 25b and 26b. 10
Al'ternatively, if the cover is open, then |ever 37 is positioned into the
page in fhigenda #Rd thus tRLENtHE C6veer 18twas dpenedeat usomer tipeard in
Fig. 9. This position, terned 40", is also shown in Fig. 26c. Fig. 10 shows
t he campéhovke fotef wag. nSti inlbhe hpmespesitienvi evExe¢hbkoB8b engages
one end of tension spring 38. Portion 4la serves as an integrally fornmed
return sprocgedsgtagboanlb6l where thetwneber idcblegkedpfreBnfurEBrsn 107b
engages nmechanically with a corresponding abutment region in the [ateh 40,
per m'ht t } pxlgzlLatinm ofdpeatggcei Thésl gPukBt resust Spom pewer| Lpihing Pgl ative
to the foll ower 41. I g. ' '

The rotor hoﬁe position cam 44 and associated parts wéll

now be described in more detail, as shown in Fig. 16. Cam 44
is operatively coupled with the print rotor, for example by
being fixed on its aile. Fig. 16 shows the cam 44 in a view

10 from the rear of the postage meter, so that rotaiion_occurs
clockwise. A cam follower 44a rides on the cam 44, urged
toward it by tension spring 44b the other end of which is
hooked to the chassis. 1In the position shown in Fig. 16 the
rotor is in its home position, and the follower 44a is not

15 blocking the light in LED-phototransistor sensor .50. The cam
44 and follower 44a may be characterized as providing a
sawtooth and pawl, the sawtooth defined by a radial region
associated with the rotor home position, the pawl dgfined by a
portion of the cam follower, so that when the rotor reaches |

20 its home position the pawl drops into the sawtooth, thereby

blocking any retrograde rotation of the rotor. . ¢

Fig. 17 shows the situation when the rotor is half way
through a print Cycle. Follower 44a is deflected'upwardé and
blocks the light in the sensor 50. Fig. 18 shows the

25 situation when the rotor has nearly completed a full cycle.
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shows in phantomthe camfollower 41 when the rotor is away fromits hone
position; the integral spring 4la is conpressed in this position. Fig. 12
shows the camfollower 41 in a 25 perspective view as seen fromthe
upper front left corner of 12 t he postage neter. Figs. 13 and 14 are
front and rear perspective views, respectively, of the [atch 40. Abutnent
regi ons 107a engage wth the aforenentioned abutnent regions 107b. Hook 38a
. hol ds 5 ThethelDdher s8d afopsndown &prangm8Bl kikeet24@ &idpnovidegexn
controlled surface of sliding contact with the nearby chassis. Fig. 15 is a
rear pl avlocksy thel hight4fn sénspng5abut FEnthe expoor novates phamad
Turning now to Fig. 25a, what is shown in cross section_ 10 vi ew_(seen -
from t headdijbionalicampuntethent the felteyerrstandrops all the way down

and once again looks like the situation in Fig. 16. In this
5 way, retrograde rotation of the rotor is blocked at each of

two positions.

Fig. 19 shows the control loop for the rotor in more
detail. Rotdr 47 rotates due to actuation of motor 202.
Motor 202 ié shown in Fig. 19 as connected to the axle of the
10 rotor 47 but may be coupled by any of several operative
C6uplings including, for example, ‘a preferred worm gear
arrangement as set forth in copendihg appl. no. 08/422,155
entitled Single Motor Setting and Printing Postage Meter,
assigned to the same assignee as the assignee of the present
15 application and incofporated herein by reference. The axle
may preferably be the hollow axle set forth in copending appl.
no. 08/421,900 entitled Postage Meter with- Hollow Rotor Axle,
assigned to the same assignee as the assignee of the present,

application and incorporated herein by reference.

20 .In addition to cam 44, there is also proviqu a slotted
disk.44c coupled with the rotor axle. Disk 44c is optically
coupled with LED-phototransistor sensor 50a. Sensors 50 and
50a provide logic-level signals via lines 209 and 210
reépectively to the processor 251. Processor 251 has a

25 control line 203 which actuates motor drive circuitry 206.

19



sensor 39, the feature 90 of cover lever 37, and the latch 40. The sensor
39 may be an LED- phototransistor sensor, with the LED above and the

phot ot ransi stor bel ow or vice versa. In Fig. 25a the feature 90 is to the
| eft of the sensor 39, and 15 does not block light. Fromthis it

foll ows necessarily that the cover is closed, as was discussed in
connection with Figs. 24a, 24b, 24c, and 24d. In Fig. 25a it nmay al so be

seen thajctde d2ied 40réqithyi 266! Qﬂ\pﬁliégsﬁé‘k@ﬁ-tcﬁméhiEoﬁtvial Lone
necessarily that the rotor is in its honme position. 20 When t he
rotor no¥@s.ourhosei skibbed pnstheoarthwithnappltéciete i shalefdeived and
latch 40 is permtted to nove upwards. Latch 40 noves up far enough to abut
- agai nst ¢ihechbieyt286rhayebef pudserwbdtiivmodulaeed wirive)civgentriie S0t or
finishes its print cgcle and returns_to its home position, as 13

‘that line 203 may be a signal indicative of the desired motor

5 direction, and the desired pulse width. A power-fail circuit
205 optionally monitors the incoming AC power to.the postage
meter and generates a signal to stop the motor drive circuit

if imminent power loss is detected.

Fig. 20 shows a typical sequence of outputs from the
10 sensors 50 and 50a (on lines 209 and 210) as the rotor
proceeds through several revolutions. The home position is
shown. As rotation proceeds, first the slotted disk 44c
breaks the light in sensor 50a, so that at 200 the signal is
shown rising to an active level. Later, at 117, the cam 44
15 has caused the follower 44a to rise sufficiently that.it
breaks the light in sensor 50. Rotation continues and at 201
the slotted disk 44c causes the signal from 50a to drop. This
preferably generates an interrupt to the proceésor to start
slowing down fhe motor 202 so that the rotor may come to a
- 20 smooth halt. Thus the sensor 50a may be thought of és a
| "braking“_interrupt sensor. Finally as the rotor reaches its
home position again at 119, the home position signal again

drops.

It will be appreciated that those, skilled in the art

25 could devise numerous variations on the configuration of Figs.
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shown in Fig. 25c, the latch 40 ts again forced downmward to the position
shown, due to the camfollower rotating to follow the depression in the
cam Figs. 26a, 26b, and 26¢c show what happens when the cover 5 S
opened during a printing cycle. Fig. 26a shows the state of affairs prior
~to the start of the print cycle, and | ooks just like Fig. 25a. Later, the
print rotor rotates out of its home position and the latch 40 is urged

upwar d Yt idnd t2 ARkltthddte dspdraiimy freat wie Shwemtionki g:I126b. Now, suppose
the 10 cover is opened at a tine when the rotor is out of its hone

posi ti opaxithiiwlas, lwittesapmitpr fepp eodidtiaate ane the etidlogéelandric
power, after which time the user attenpts to open the rotor cover.) Feature
90 novemadsfdivetietl iserfdar Sbx.cosld bexiliminatesh wikh $Sqfdwane delBNgove
upward to position 40". 15  Subsequent closing of the cover merely slides
the | evarr 3then sensors DERLLting rihmislov-deyn of thy HGMWy- t he side of
the latch 40 in position 40". Even after electric power is restored, the
positions : -

5 : The arrangement of Fig. 19 raises the question what would
happen if, after the processor'251 starts the motor 202, thg
processor 251 were to run amok, for example by inadvertently
executing data rather than program code. One concern is that
the motor 202 might continue running indefinitely, thus

10 permitting the printing of postage without its being accounted
for. Turning now to Fig. 21, there is shown a rotor motion
monitor circuit 207 which receives signals 209 and 210 and a
reset signal 208, discussed below, from the processor. Under
certain conditions the monitor circuit 207 will halt the motor

15  drive circuit 206, just as the power-fail signal from the

power-fail detector 205 will halt the drive circuit 206.

Monitor circuit 207 is shown in schematic detail in Fig.,
22. The rotor motion signals 209, 210 are provided as reset
and clock inputs to flip-flop 252. The resulting signal 211
20 is a debounced rotor rotation signal 211. Each Fising edge of
signal 211 is indicative of a rotor revolution taking place.
The rising edges are counted in counter 212. In normal
software execution the software generates a reset signal 208
once for each franking (postage printing) cycle. Thus, the

25 counter 212 never exceeds a count of one, and in general
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shown in Fig. 26c do not change. The processor of the postage 20 nmet er
not es, upon power-up, that the rotor is not in its hone position and that
t he cover sensor does not have the feature 90 interposed therein. The
processor then reaches a state in which it will not reenergi ze the notor
that rotates the rotor, and instead refuses to print any nore postage. 14
Those skilled in the art wll appreciate that the optical |inkage between
t he featgomtihsing d¢denis e csier conel die zextdwer arbitrarily selected so
that feature 90 bl ocks Iight when the cover is open, and allows light to
pass when the 5 cover is closed, or vice versa, without departing from
the invention. The arrangenent set forth here js thought to be preferable.
Fig. 7 shows ¥ypiheleverh0f progrrser dwalfmnrkionofor example the

processor running amok, the counter 212 might reach a count of
two. In this case, the bit 1 output of the four-bit (0 to 15
5 counts) counter goes high. This turns on transistor 213,
which'pulis the péwer—fail line low through line 214. (The:
power-fail signal from the power monitor is preferably.an
open-collector signal.) This halts the motor drive through

line 214.

10 Fig. 23 shows the timing relationships between the
signals in and around monitor 207. The signals of lines 209
and 210, which are inputs to monitor 207, are shown in the
first two rows of the figure. At 253 the braking sensor 50a
drops its output, which causes an increment in the counter

15 212. 'The counter had previous contents of zero and now its
contenté are one. When the rotor reaches its home position at
‘254, the processor asserts line 208 to resent the counter 212;
Assuming normal operation of the érocessor, this action |

repeats itself once for each franking.

20 Now aésume a processor malfunction. Then tﬁe résetting
pulse at 154 does not occur. When the next trailing edge 201
happens, then the counter 212 réaches a count of 2 at 255.
This prompts the motor halt signal 214 to be pulled low. The

rotor is halted and is kept from rotating indefinitely.
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out puts during normal and abnornmal operating conditions. The 10 first

| ine shows the cover 48 (door) position. The second |ine shows the output
of the home-position sensor 50. The third line shows the position of cam
follower 41. The fourth line shows the position of the latch 40. The fifth
line shows the output fromthe door sensor switch 39. 15 Ti me
interval 110 represents a tine when no postage is being printed. The cover

i s openéthatt hiakb besn aestmgitiedgipere bisr & ganticuisar enbedbinent sert or
remove an advertising die or, in sonme postage neters, to adjust the date
wheel s dthe Havesttson, Tt jthors etkidiladchdnidde aarts gramdevige The out put 20
of the door sensor 39 goes to the processor of the postage neter, and anong
ot her t MYRAFQUfe Pbcdls Jrandations whkah falde “ﬁrhmm FheosGRRe Kfe W | e

t he door, i s open. Interval 111 shows al f ing cycke. The hone
sensor 5% I} iag (fif ]aﬂlt‘%%dﬁb’ﬂfgeg‘%%é’
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I ndicative of the start and end -of the print cycle. The can1fo||omer 41
noves back and forth at 118 and 120. Those skilled in th
appreciate that the invention does not require absolute natchln
117 and 118, or between 119 5 or 120. Interval 112 sh “ﬁi}““
~between franking cycles, during which the user m ght choo

cover. Nowin interval 172 the |atching action of the |nvent|on nay be
seen. At 173 the franking cycle has pegtimsand the 10 foll ower 41 has
been noved to its non-honme foll ower position. This urges the latch 40 into
position 40'. So long as the cover 48 remains shut the latch remains in
position 40" and does not nove into its |atched position 40". Now suppose

cover 48é schapbmed as shown at 123. The 15 result is that the latch 40

moves to its latched position 40" as at 124, This |atched position persists
i ndefinitel yd postage meter comprising a print rotor, said rotor

having indicia thereon for printing postage value during

5 rotatlon of said rotor, said rotation defining a home
position, said rotor contained within a secure housing, sa1d
secure housing having a cover movable between a closed
position and an open position, said closed position.rendering
said rotor inaccessibie, said open position giving access to

10 said rotor within said secure housing, said print rotor having:
a cam operatively coupled thereto, said pos£age meteér further
comprising a cam follower and a bar coupled with the follower,
said bar further coupled with said cover, said follower urged
to a first follower position when said rotor is in said home

15 position, said follower.ufged to a second follower position
when said rotor is away ffom said home position, the coupling
between said follower and said bar further charactefized in
that when said follower is in said first follower position,
said bar is held in a first bar position, and when said

20 follower is in said second follower position, said bar is
urged toward a second bar position, the coupling.between said
bar and said cover further characterized in that when said
cover is closed, said bar is held away from the second bar
§osition, and when said cover is open, said bar is not held

25 away from the second bar position, said postage meter further

comprising a first electrical sensor sensing the condition of
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because the processor does not return the rotor to its hone position.

Because of the processor's progranmming, the result is that the |atched——""
position remains |latched indefinitely 20 (until the meter is serV|c ﬁ&“ﬁ““ﬁ

aut hori zed personnel). Even if the cover is closed conpl etelﬂ“‘“ ml““
position 40" persists, because the |ever 37, blocked by the

unable to return to its position in which the feature 90 cl ock$ Ilght I n

t he senssaid@%Padtbeindi in Saidosecand | bar hposivion he operatlon of the
postage neter according to the invention. First power is applied and the
processor starts its initialization routines at 150. A test is nade at
sensor 50 to determine if the rotor is inits 5 home position. |f the
rotor is2in The podtagesneten ?ﬁn@lahmthef@N%#QMG¢ﬂ$mglﬁh?%r¢t§969n€ases it

Is expected this will be
electrical sensor operatively coupled with said rotor, said

sensor providing a signal indicative of said rotor being in

5 said home position.

3. The postage meter of claim 1 wherein said cam is two-
sided, and wherein said follower is urged to said first and
second follower positions by engagement with the sides of the

came.

10 4. The postage meter of claim 1 wherein said cam moves said
follower to said second follower position when said rotor is
away from said home position, said postage meter further
comprising a spring urging said follower toward said first

follower position.

15 5. The postage meter of claim 4 wherein said spring is

integrally formed with said cam follower.

6. The postage meter of claim 1 wherein the coqpling'between

said follower and said bar further characterized in that said

bar is held in its first bar position by an abutment with said
20 follower, and said bar is urged toward its second bar position

by a spring.
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the case) then initialization continues at 152 and thﬁtgﬁég&gglgggggg_Ln_
normal operation. This m ght happen, for exanple, at -ti or 131 in
Fig. 7. It will be appreciated that so 10 long as th mmm‘em“‘l n
t he hone position since the |ast tinme power was Iost,=;§“”ﬂ““““ :

o€ ele

concern for the cover to be open as at tine 131. |In so atkvely Yare
cases the rotor test at 151 may indicate that the rotor is not in the hone

positiom. | msmethd® of eperatienesttaopoPtageanstér von lagplidaeignestion
then arises, then, whether the cover-open sensor 39 has light fromits LED
st ri ki ngof tpowdmo} osabdspesbage | hetér eomprisisg no, roten Borecprinhipgoceeds
to box 155, where the processor activates the rotor notor to rotate it to
i ts hompeekage ovalee, saificratonngefiming ahemedgpesition handthavings of
power may not have been the fault of the user and is no particular
i ndi cat i dnfBFshesensernpdicative| theredt, nephd meter  BuBtheVer | oss at,
say., tine 130,ip Fig. 7. If the sensor 39 does have ljght fromits LED
str$kirmF°mPr151ng secure housing, said rotor contained within said

secure housing, said meter further comprising a cover movable

- between an open position and a closed position, said open
position offering access to said rotor, said method comprising
the steps of:
10 'determining via said first sensor if said rotor is away from

said home position;

in the event said rotor is away from said home position,

determining if said cover has been opened whilst said rotor

has been away from said home position; and

15 in the event said cover has been opened whilst said rotor has
been away from said home position, annunciating said

condition.

8. The method of claim 7 wherein the annunciating further
comprises rendering the postage meter incapable of printing

20 postage value.

 §. A postage meter comprising a print rotor within a secure
housing, a cam rotationally engaged with the rotor, a follower
urged toward said cam, thé cam further characterized as having
a sawtooth'with,a_radial portion, the qadial portion of the

25 sawtooth defining a home position of the rotor, the follower

26



25 Its phototransistor, then this means the latch 4 r‘\‘u“&

| at ched and thus that the cover 48 was opened at so tor
was not in the hone position. Execution proceeds to: whdre’t he meter
is blocked fromfurther printing of postage. This could result from power

failing at 5 time 113, followed by power being restored at tinme 114. The
rotor home position cam 44 and associated parts will now be. described in

mor e detfiidtthers deRIMing fl;gawll&enc?agmgcf sa@id pRwtidort Yamd Wilsskimg h the
print rotor, for exanple by being fiX on its axle. Fig. 16 shows the cam
44 in ar@uxmgﬁhde fotatidre oRathefrdterpost age neter, so that rotation
occurs clockwi se. A camfollower 44a rides on the cam 44, urged toward it
by tensitire sfolluyeropdreatively erahplediwitth ia fomedansahe Bidissis. In
the position shown in Fig. 16 the

: first sensor disposed to generate a predetermined output when

5 the rotor is in the home position.

10. The postage meter of claim 9 wherein the cam further
comprises'a knee in the radial portion of the sawtooth, said
knee defining a second location at which retrograde rotation

of the rotor is blocked.

10 11. The postage meter of claim 9 further comprising'a slotted
disk operatively coupled with the fotor and a Second sensor,
the second sensor disposed at the disk to generate an output
indicative of the position of the slot relative to the second

sensor.

15 12. A postage meter comprising a print rotor, a motbr
mechanically coupled with the print rotor, a processor .
operatively coupled with the motor, a sensor indicativé of
rotation of the rotor, and a_monitor circuit exte;nal to the
processor, the monitor circuit reéponsive to the;senéor for

20 halting the motor in the absence of a reset signal from the

processor.

13. The postage meter of claim 12 wherein the monitor further

comprises a counter, said monitor disposed to halt the motor
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rotor is in its hone position, and the follower 44a is not 15 bl ocki ng
the light in LED phototransistor sensor 50. The caa;ffr%ﬂg,igLane#~44

may be characterized as providing a sawt oot h and pa e sawt oot h fined
by a radial region associated with the rotor honme posi mw m
defined by a portion of the camfollower, so that V\/ne \““mm S 20
its honme position the pawl drops into the sawtooth, therelby blo&klng any
retrogradla theatventobft ither coant Fegchingshaws the situati on when the
rotor is half way through a print cycle. Follower 44a is deflected upwards
and bl ocks the light in the sensor 50. Fig. 18 shoms the 25 situation
when the rotor has nearly conpleted a full Kcle The foll ower 44a
drops dohA-t oThespaptagecteter gfdcAaimoAgew! §F§éksthﬁesﬁngﬁ¢ in sensor 50.

If the rotor rotates a small
comprises a cam coupled with the rotor, and a cam follower

coupled with the cam.
5 15. The postage meter of claim 12 wherein the sensor

'comprises a slotted disk and a light-emitting diode and

phototransistor opposed thereabout.
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addi tional amount then the fol | oner 44a drops all the way down and once

again looks like the-situation in Fig. 16. In this 5 way, retrograde
rotation of the rotor is blocked at each, of two positions. Fig. 19 shows
t he control Ioop for-the rotor in nore detail. Rotor 47 rotates due to

actuation of motor 202.  Motor 202 is showi in Fig. 19 as connected to the
axl e of the 10 rotor 47 but may b C%gfled by any of several operative
coupl i ngs including, for exanple, 61é§ d worm gear arrangenent as set
forth in copending appl.. no. 08/422,155 entitled Single Mdtor Setting and
Printing Postage Meter, assigned ta the sane assignee as the assignee ﬁf
the present 1 p i Nd, 4 RGO ephebyoliefetenssr .The
axlepnay prefg?gg?ggbgé§ﬁ£ ﬁgfﬁogfgg eﬁgg%ﬁ%ﬁgtﬁﬁﬁnbgopendlng appl . no.
08/421,900 entitled Postage Meter with Hollow Rotor Axle, assigned to the

same assi gnee pa$,Jsie @S SidGe lfgs t;.]},e 4 s ond ineorpgrated T
BortRas D R f Wyffon g

herein by refer to cam ere i's also
provi dedpasshaloneédf the cover prov1d1ng access to the print rotor. A

mechan1cal latch and assoc1ated mechanism is provided

5 responsive to a cam on the print rotor and respon51ve to the
movement of the cover, and the mechanism has an electrical )
‘sensor output to the processor of the postage meter. In the
event that the cover is opened at a time when the rotor is
away from its home position, for example at a time when the

10 power to the meter has failed, the latch enters a latched
state. Upon the restoration of power the meter determines if
the rotor is away from its home poeition, and if it is, the
meter inspects the sensor'output to determine if the latch has
been caused to enter its latched state. This condition is

15 annunciated, for example by rendering the meter incapable of .
printing postage.

The meter has a hardware circuit external to the
processor which receives as an input at least one signal
indicative of rotation of the print rotor, and which counts

20 the rotations. The circuit also receives a reséﬁ signal from
‘the processor which, it is assumed, will be prov;ded if the
processor is functioning normally but will not be provided in
the event of processor malfunction. If the counter reaches a

predetermined’ threshold the circuit halts the print motor.

29
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di sk 44c coupled with the rotor axle. Bisk 44c is optically coupled with
LED- phot ot ransi stor sensor 50a. Sensors 50 and 50a provide |ogic-Ievel
signals via lines 209 and 210 respectively to the processor 251. Processor

251 has a 25 control line 203 which actuates notor drive circuitry 206.
19 Motor drive circuitry 206 supplies pﬂzﬁghto notor 202 via line 204.
Those skilled in the art will appreciate t rive circuitry 206 may be -
pul se-w dt h-nodul ated drive circuitry, so that |line 203 nay be a signa

i ndicative of the desired notor 5 direction, and ¥t _desired pul se
width. A power-fail circuit 205 optionally monitor/s theY nco ng AC power
to.the postage neter and generates a#a nal to sto rive circuit
if i'mm nent power |oss is detected. zg ypi sequence of

out puts fromthe
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10 sensors 50 and 50a (on |lines 209 and 210) as the rotor proceeds
~through several revolutions. The hone position is shown. As rotation

proceeds, first the slotted disk 44c breaks the light in sensor 50a, so
that at 200 the signal is shown rising to an active level. Later, at 117,
the cam 44 15 - has caused the follomerc'éérl{aﬁho rise sufficiently that it
breaks the light in sensor 50. Rotation tivhues and at 201 the slotted
di sk 44c causes the signal from50a to drop. This preferably generates an
interrupt to the processor to start slowing down the notor 202 so that the
rotor may cone to a 20 snooth halt. Thus the sensor 50a may be thought
of as a "braking" interrupt sensor. Finally as the rotor reaches its hone
position again at 119, the hone position skgnal again drops. It will be
appreciated that those skilled in the art coul d devi se nunerous
variations-on the configuration of Figs. 285

L
A




19 and 20 without departing fromthe invention. In particular, with
appropriate nodifications the disk 44c and associ ated sensor 50a coul d be
elimnated with software timng or other sensors permtting the sl ow down
"of the rotor. 5 The arrangenent of Fig. 19 raises the question what
woul d happen if, after the processor 251 Ei7t$s the notor 202, the
processor 251 were to run anok, for exanp i nadvertently executing data

rat her than program code. On cern is that the notor 202 might continue
running indefinitely, thus 1 permtting the printing of postage w thout
its being accou . jr ing_ggwkﬁﬁ?Fig. 21, there is shown a rotor
noti on nonitor rcuit 207 i ch{Teceives signhals 209 and 210 and- a reset
signal 208, disdqussed helo rojn t he processor. {nder certain conditions
the monitor circuyit 20ffwi t he E?tor drive circuit 206, just
as the power-fail} sign p poWé fail 205 will halt the
/

drive circuit 20p4.




Monitor circuit 207 is shown in schematic detail in Fig. 22. The rotor
nmotion signals 209, 210 are provided as reset and clock inputs to flip-flop
252. The resulting signal 211 20 is a debounced rotor rotation signal
211. [Each rising edge of signal 211 is indicative of a rotor revolution

t aki ng' pl ace. The rising edges are counted, in,counter 212. In nornal

sof tware execution the software generatesé&( set signal 208 once for each
franki ng (postage printing) cycle. Thus, the. 25 counter 212 never
exceeds a count of one, and in general 21 contains a count of either one
or zero. In the event of processor nalfunction, for exanple the processor
runni ng amok, the counter 212 might reach &eount of two. In this case, the
bit 1 output of the four-bit (0 to 15 5 = cepunts) counter goes high. This

turns on transistor 213, . O
' '
, N ~v L od A ~s s \
~
q-
-
QN
3 &
- ' <
' N/ M
~ L
—_— —_ o
QY
M N 7z 0
A

15]1
[
| |
||
||
| |
||
(]
| |
I 147
||
||
| |
]
I
|
I
|
|
|
||
| |
lgll/
112

S 0
e |8 | s L.
9
T e |
P i e S .
2= Ww w > 0 0o 2
52 55 3 VY B2
owm %:J: owm
—
O
< e
Y e
@ © & 3 T e
w oeLm - O 2]
> =22 =l — oz
(@) oO0ouw <O < ow
O T OLL . a1
(00) @) -~ C)I Ne))
< O 7| < 0



which pulls the power-fail Iine IOM/fhrough line 214. (The power-fail

signal fromthe power nonitor

is preferably an open-collector signal.)
halts the notor drive through line 214. 10

rel ati onshi ps between the signals in and around nonitor 207.

Thi s
Fig. 23 shows the timng
The signals

of lines 209 and 210, which are inputs to_nonitor 207, are shown in the

first two rows of the figure.
out put

reaches its hone position at 254,
the counter 212. Assum ng nor nal

mal functi on. Then
trailing edge.201
255. This pronpts

- POWER ON
INITIALIZE

At 253 the BrAakD
t, which causes an increnent in the counter 15
had previ ous contents of zero and now its -contents are one.

B\ esetting pul se at 154 does not occur.
appeps, then the counter
e potor halt signa

ng sensor 50a drops its
212.  The counter
When t he rotor

the processor asserts linge 208 to resent
_ operation of the processor,
repeats itself once for each franking. 20

this action

Now assume a processor

When t he next
212 reaches a count of 2 at

214 to be pulled low The

150

1 7
| CHECK
152 YES (131,132) COVER—OPEN
\ o SENSOR
: |
CONTINUE 154

HAS
COVER BEEN
OPEN ?

YES (124)

155 -
\ | NO (130) 196
ACTIVATE |
ROTOR UNTIL S‘E-?‘E:g
HOME POSITION |
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rotor is halted and is kept fromrotating indefinitely. 22 What has been -
described above is a particul ar enbodi nrent of the invention, but those
skilled in the art can devi se nunerous obvious variations which fall within
t he scope of the invention as defined by the clains that follow 23

Clainms W claim 1. A postage neter corrpr';b&g a print rotor, said rotor
havi ng indicia thereon for printing postaé ue during 5 rotation of
said rotor, said rotation defining a hone :

37




PN el

position, said rotor contained within a secure housing, said secure housing
havi ng a cover novabl e between a cl osed position and an open position, said
cl osed position rendering said rotor inaccessible, said open position

gi ving access to 10 said rotor within said secure housing, said print

_ rotor having-a cam operatively coupl ed thezﬁaﬁ} sai d postage neter further
conprising a camfollower and a bar couple h the follower, said bar
further coupled with said cover, said follower urged to a first foll ower
position when said rotor is in said home 15 position, said foll ower
urged to a second follower position when said rotor is augqfrom said hone
posi tion, the coupling between said follower and said bar further
characterized in that when said follower is in said first f\ol|ower

position, said bar is held in a first bar position, , Sal

follower is in said second follower position, said baﬁg/
second bar position, the coupling between said bar and s&rG _
characterized in that when said cover is closed, i [ g~aqWay from
t he second bar : »

FIG. 11

41a

FIG. 12



position, and when said cover is open, said bar is not held 25 - away from
the second bar position, said postage neter further conprising a first

el ectrical sensor sensing the condition of 24 said bar being in said
second bar position. 2. The postage neter of claim1l further conprising a
second el ectrical sensor operatively couplg? 3’th said rotor, said sensor
providing a signal indicative of said rot ﬂ ng in5  said home
position. 3. The postage neter of claim1l wherein said camis two- sfqed,
and wherein said follower is urged to said first and second foll ower

positions by engagenent with the sides of the cam 10 4. The posta
nmeter of claiml1l wherein said cam noves said follower to said second
fol | ower positd when said rotor is
-/? 140 A0~
107a

38a 38a

FIG. 13 - FIG. 14

N

38a
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away from said home position, said postage neter further conprising a
spring urging said follower toward said. first foll ower position. 15 5.
The postage neter of claim4 wherein said spring is integrally forned with
said camfollower. 6. The postage neter of claim1l wherein the coupling

bet ween said follower and said bar further characterizeg?iq;%hat sai d bar
is held inits first bar position by an gbujnmentymith s 'é fol | owner,
and said bar is urged toward,jts secopch dar fposition by a spring. 25 7.
A net hod of qperation of a 74 updn application of power, said
post age met er\y =8y _post age val ue, said rotor
defining a hone ensoxa ndi cat i ve t hereof, said
nmeter further

ghprising a rotot
pasi tion and havipy a fi
, _

FIG. 16

50

44q

44b

FIG. 17 as

FIG. 18




5 conprising a secure housing, said rotor contained within said secure
housi ng, said neter further conprising a cover novabl e between an open
position and a cl osed position, said open position offering access to said
rotor, said method conprising the steps of: 10 determning via said
first sensor if said rotor is away fromsaid home position; in'the event
said rotor is away fromsaid hone positi ¥@/¥Btermning if said cover has
been opened whil st said rotor has been away from said home2f@@sition; and 15
in the event said cover has been opened whilst said rotor s been away
fromsaid hone position, annunciating said condition 8 The nethod of
claim7 whereing the annunciating further conprises rendering tHe postage
nmet er i ncapabl ¢ of - . —9- ge reter
conprising a pfintfrotor wt secure housing, a cathrotdtigqnally
engaged with the rptor, a fq 209

b
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- | 50 50
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urged toward said cam the camfurther characterized as having a sawtooth
with a radial portion, the radial portion of the 25 sawt oot h defining a
hone position of .the rotor, the foll ower 26 further definping a paw’
engagi ng said sawtooth and bl ocking retrograde rotation of the rotor; the
follower operatively coupled with a first1??qiﬁr, the first sensor disposed
to generate a predeterm ned output when 5 e rotor is in the hone
position. 10. The postage nmeter of claim9 wherein the camfurther
conprises a knee in the radial portion of the sawtooth, said knee defining
a second locatipn at which retrograde rotqtiton of the rotor 1s plocked. 10
11. The postagg neter of claim9 further iconprising a slotted disk

operatively coupleff with the rotor arfjd a §econd sensor,/ -—210
208 - 209
—207

-20\5 214
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t he second sensor disposed at the disk to generate an output indicative of
the position of the slot relative to the second sensor. 15 12. A
postage nmeter conpri-sing a print rotor, ‘a notor nechanically coupled with
the print rotor, a processor operatively coupled with the notor, a sensor
I ndi cative of rotation of the rotor, and. a n?wﬁé circuit external to the
processor, the nonitor circuit respond¥ye to e'sensor for 20 . halting
the nmotor in the absence of a reset si@dal fromthe processor. 13. The
postage neter of claim 12 wherein the nmonitor further conprises a counter,
sai d noni tor disposed to halt the notdD 27 ~in the event of the count
reaching two. 14. The postage neter ofEI_ aim 12 wherein the sensor
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© conprises a cam coupled with the rotor, and a camfollower coupled with the
cam 5 15. The postage nmeter of claim 12 wherein the sensor conprises a
slotted disk and a light-emtting di ode and. phototransistor opposed

t her eabout. 28
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