1 Postage Meter with Inproved Paper Path Technical Field The igQugbllPRess
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: Postage Meter with Improved Paper Path

Technical Field

The invention relates generally to postage machines, and relates
‘more particularly to an improved paper path for a postage

machine.
Background Art

5 It is not easy to~design a postage meter. The meter has to print
postage, but in addition to that straightforward requirement
there are imposed numerous other requirements.' The meter must be
sufficiently secure to satisfy the postal authorities on whose
behalf postage value is to be printed. This requirement means

10 that many pbrtions of the meter, including the ascending and/or.
descending regisﬁer and the print rotor, must be within a secure
housing. The housing must be such that one seeking to tamper
with the meter would either (1) be unable to gain access to parts
of the meter permitting the unauthorized printing or (2) be able

15 to do so only after leaving unmistakable signs of the
unauthorized access. Despite the fact that the.hodsing must be
secure, it must nonetheless permit ready insertion of mail pieces
to be franked, and ready access to the pieces which have been

franked. Despite the fact that the housing must be secure, it
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behal f postage value is to be printed. This requirenment neans that nmany

portions of the neter, including the ascendi ng and/ or descendi ng register
and the print rotor, must be within a secure housing. The housing nust be
such that one seeking to tanper with the meter would either (1) be unable
to gajn access to parts of the neter permtting the unauthorized printing
or (2) be able to do so only after |eaving unm stakabl e signs of the

unaut hori madtanenesheDespi perinhe ragllyt PehothAt HPUSI HomBr@tmBLl speace. it
nmust nonethel ess pernit ready insertion of mail pieces to be franked, and

ready access to the pieces which have been franked. Despite the fact t hat
t he housi ng nust be secure, it
The designer must also balance incompatible requirements such as
that the meter must not be too heavy nor too expensive. It must
also be quite reliable, satisfying requirements imposed by postal
5 authorities that it perform properly even after half a million or
a million print cycles. And it must offer numerous features as
required and expected by users. The meter must only rarely

misprint postage on mail pieces, and it must print on labels as -

well as envelopes.

10 Uninterrupted efforts have procéeded by the manufacturers of
postage meters for many decades, yet despite these decades.of
effort the meters have not had all the features that would be
desired, have not had the manufacturing cost reduced as far as
desired, and have not been as good as might be desired in

15. avoiding inadvertent duplicate printings of postage in the event.

of paper jams.
Disclosure of the Invention

A postage meter has the print rotor and platen within a single
secure housing, with a letter detection lever along the paper
20 path downstream from the rotor. The letter detection lever is in

a spring-loaded coupling relationship with the trigger that
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must nonet hel ess permt ready renoval of a jamred nmail piece. The desi gner
must al so bal ance i nconpati bl e requirenments such as that the neter nust not
be too heavy nor too expensive. It nust also be quite.reliable, satisfying
requi rements inposed by postal authorities that it perform properly even

after

half a mllion or a mllion print cycles. And it nust offer nunerous

features as required and expected by users. The meter nust only rarely
m sprint pp$4§q8Ls OPraRkingl €CE8. a aldttér shaid Mn Othd aReESr adue to a
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paper jam, the detection lever continues to be actuated and the
spring-loaded coupling keeps the trigger in the triggered
position. This reduces the incidence of unintended duplicate
frankings in the event of a paper jam. The meter further
comprises a platen carrier moving the platen toward and away from
the rotor; when the rotor is in its home position a radial cam

on the rotor and cam follower keep the carrier away from the

" rotor. When franking of a letter begins and the rotor begins to

rotate, the rotor cam releases the cam follower, permitting the
carrier to move up in spring-loaded relation toward the rotor.

In this way the platen grips the letter and the letter moves
aidng the paper path. A letter stopper is in the paper path
downstream of the rotor when the rotor is in its home position;
when franking begins and the carrier moves toward the rotor, the
stopper is withdrawn from the paper path. The stopper helps to
align the letter so that the postage imprint is optimally
oriented on the letter. The trigger includes an enclosure
containing a free-moving mass; the weight is constrained from
radial and axial movement relative to the trigger pivot. The
trigger is balanced in tﬁo axes in the plane in which it rotates,
thus it has no (or minimal) net moment about its pivot. The mass
and tﬁe enclosure shape are selected to damp movément_of the
trigger after it is triggered and as it returns from the

triggered position back to the home position. The portibn of the
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wel | as envel opes. Uninterrupted efforts have proceeded by the

manuf acturers of postage neters for nmany decades, yet despite these decades
of. effert the neters have not had all the features that would be desired,
have not had the manufacturing cost reduced as far as desired, and have not -
been as good as night be desired in avoiding inadvertent duplicate
printings of postage in the event of paper jans. D sclosure of the.

| nventi on rsan n
LELETe hasAARge g R (hE Bl BALHT31GuBL LR LAY Brenain 6he
slightly downstream of the plane containing the rotor and platen

axes.

As a result the paper handling of the meter is'greatly improved.
5 Jams are less frequent, feeding of mail pieces is more reliable,

printing of postage squarely on the mail piece is enhanced, and

in the event of a jam the likelihood is reduced of inadvertent

duplicate printing of postage.
Brief Description of Drawings .

10 The invention will be described with respect to a drawing in

several figures, of which:
Fig. 1 shows a prior art paper path in side view;

Fig. 2 shows the paper path according to the invention in side

view;
15 Fig. 3 shows the paper|path of Fig. 2 in greater detail;

Fig. 4 shows the paper path according to the invention from the
direction of insertion of a mail piece including a trigger, a

platen, a print rotor and a letter stopper;

-
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path downstreamfromthe rotor. The letter detection lever is in a
spring-loaded coupling relationship with the trigger that This is the
replacenent sheet 3 triggers franking. |If a letter remains in the neter-
dle to a paper jam the detection |lever continues to be actuated and the
spring-1 oaded coupling keeps the trigger in the triggered position. This
reduces the incidence of unintended duplicate

Figs. 5, 6, and 7 show the trigger of Fig. 4 in perspective,

side, and end views respectively;

Figs. 8 and 9 show the platen of Fig. 4 in two different

perspective views together with a carrier;

5 Figs. 10A, 10B, and 10C show the letter stopper of Fig. 4 and its

mechanical linkage with the platen carrier of Fig. 8;

Figs. 11A and 11B show a cam follower and knee link which move

the'platen carrier of Fig. 8 downwards;

Figs. 12, 13, and 14 show the assembly of the platen, carrier,
10 and letter stopper in a side view, a perspective view, and a

second perspective view, respectively;

Fig. 15 shows the paper path from the point of view of the mail

piece exit;

Fig. 16 shows the paper path in an expanded side view, including

15 a subchassis;

Figs. 17 and 18 show the subchassis of Fig. 16 in exploded and

perspective views, respectively; and

Sheet Has Been Replaced

o T




frankings in the event of a paper jam The neter further conprises a platen
carrier noving the platen toward and away fromthe rotor; when the rotor is
in itsihonme position a radial camon the rotor and camfoll ower keep the
carrier away fromthe rotor. Wen franking of a letter begins and the rotor
~begins to rotate, the rotor camreleases the camfollower, permtting the
carrier to nove up in spring-loaded relation-toward the rotor. In this way

the platepigli ps bhewkethe a3adubliy L®! beh.MPYeInabRBIokbe paggt path. A

letter stopper is in the paper path downs rotor when the rotor
is inits home position; when franking begins and the carrier ‘nmoves toward

the rotor, the ‘
Where possible, like reference numerals have been used to

identify like elements.
Mode for carrying out the Invention

5 Turning first to Fig. 20, what may be seen is the postage meter
according to the invention. The meter is contained generally
within a secure houéing 111; A mail piece is inserted into the
meter along a paper path 103. The mail piece (which may be an
envelope or label) passes between a print rotor 100 (shown in

10 phantom in Fig. 20) and a platen, and emerges from the meter, to
the right in Fig. 20. The view from the entry direction (from
_the left in Fig. 20) is shown in Fig. 4. The view from the exit
direction (from the right in Fig. 20) is shown in Fig. 15. The
side view (from the front in Fig. 26) is shown in a large view in

15 Fig. 16 and in a detailed view in Fig. 3. A lower assembly
(shown in phantom as 161 in Fig. 20) is shown in greater detail
in Figs. 12, 13, 14 and 19. An upper assembly (shown in phahtbm

as 160 in Fig. 20) is shown in greater detail in Figs. 17 and 18.

Fig. 1 shows a prior art paper path in side view. Rotor 100 and
20 resilient platen 101 may be seen. Spring 102 keeps platen 101

urged upwards against rotor 100 continuously. As will be
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stopper is wthdrawn fromthe paper path. The stopper helps to align the
letter so that the postage inprint is optinmally oriented on the letter. The
trigger includes an enclosure containing a free-noving nmass; the weight is
constrained fromradial and axial novenent relative to the trigger pivot.
The trigger is balanced in two axes in the plane in which'it rotates, thus
it has no (or mninmal) net nonment about its pivot. The nmass and the

T oot oo ERSPRLE OBy cehase BxinmsaTCeRs oel, tehote] BELE S
posi tion.tiRe pertime fbvkhflore or less downwards in Fig. 1 to accommodate
.mail pieces of varying thicknéss;
Those skilled in the art will also appreciate that the trigger
5 (omitted for clarity in Fig. 1) by which the meter senses arrival
of a mail piece must necessarily be some nonzero distance to the
left of the plane 106 which contains the axes of rotation.df the
rotor 100 and platen 101. This is so because the mail piece
becomes wedged into the crack between the rotor and platen, and
10 ~can move no further until franking begins, that is, until the
motor (omitted for clarity in Fig. 1) is actuated by the trigger.
From this it follows thét—the'trigger must.be at least slightly
to the left of the plane 106. It is all too easy for the human
operator to hesitate in insertihg a mail piece, so that the
15 triggér is actuated and yet the mail piece does not quite become
captive between the rotor 100 and platen 10l; the result is
wasted postage value. While this unhappy result may be minimized
by moving the trigger rightwards in Fig. 1, the danger is that
the-tfigger point will be1too far to the-right_(i.e. at or beyond

20  the plane 106 so that franking will not be possible since the

mail piece will not actuate the trigger.

Another difficulty can arise with the arrangement of Fig. 1 in

that if a mail piece becomes jammed in the meter, for example so
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4 trigger lying within the paper path is substantially within or: slightly
downst ream of the plane containing the rotor and platen axes. As a result
t he paper handling of the nmeter is greatly inproved. Jans are |ess
frequent, feeding of nuil pieces is nore reliable; printing of postage
squarely on the mail piece is enhanced, and in the event of a jamthe

i kelihood is reduced of inadvertent dupllcate printing of postage.

that it is trapped between the rotor 100 and platen 101 and yet
is no longer in contact with the trigger, there is the danger
that efforts to extricate the mail piece may result in actuating
the trigger once again, using up poétage value without printing

5 the postage value in a useful way on any mail piece.

Fig. 2 shows the paper path according té the invention in side
view. In this simplified diagram the paper path 103 may be seen.
Until franking begins there is a separation 105 between the rotor
-100 and platen 101. A cam (omitted for clarity in Fig. 2) on the
10 rotor 100 displaces a cém follower (also omitted fot clarity in
'Fig. 2) which moves.the‘platen 100 down to the position shown.
Separation 105 is determined by the range of mail piece
thicknesses expected, and may be in the range of 3 to 8
millimeters, or more preferably in the rénge of 5 to 7

15 millimeters, or most preferably about 6.35 millimeters.

Fig. 3 shows the paper path of Fig. 2 in greater detail. As may
be seen, the first thing a mail piece strikes when Eeing inserted
along the mail path 103 (parallel to surface 104) is a portion
108 of the trigger. The trigger is pivoted as will be described
20 in some detail below, and moves sufficiently to permit the mail
piece to strike a portion 109 of a letter stopper. The force
which must be applied at the mail piece to deflect the trigger

this far is about 0.15 Newtons. The deflection distance from the

———
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Bri ef Description of Drawi ngs The invention will be described wth respect
to a drawing in several figures, of which: Fig. 1 shows a prior art paper
path-ip side view, Fig. 2 shows the paper path.according to the invention
in side view, Fig. 3 shows the paper path of Fig. 2 in greater detail; Fig.
4 shows the paper path according to the invention fromthe direction of
insertion of a nail piece including a trigger, a platen; a print rotor and

a letter St%ﬂp 4t which the mail plece strikes the trigger to the point at
which the mail piece strikes the stopper is about 2.1
millimeters. Also visible in Fig. 3 is a letter detection lever
110 about which moré will be said later. This lever reduces the

5 unwanted printing of postage in extricating jammed mail pieces.

Fig. 16 shows the paper path side view of Fig. 3 but on a larger
scale. Trigger portion 108 and stépper portion 109 are visible.
Downstream in the paper path are ejection roller 151 and ejection
idler 404. Also visible is part of letter detector 110. |

10 Detector 110 and idler 150 are held'by subchassis 158, shown in
phantom in Fig. 16. A preferable Sequence may be seen as well:
the trigger portion 108 is downstream of the plane.106 containing
the rotor and'platen axes; the stopper portion 109 is downstream
of the trigger portion 108; and the letter detector 110 is

15 downstream of thenstopper portion 109.

Fig. 4 shows the paper path according to the invention from the
direction of insertion of a mail piece. A small portion of the
bottom of rotor 100 may be seen. Also visible is guide wall 400
formed as part of the secure case 111, as well as horizontal

20 surface 104. Platen 101, which is in two coaxial portions, may
also be seen. Between the platen 101 and the wﬁll 400 is a
portion 108 of the trigger. Between the two portions of the

platen 101 is a portion 109 of the letter stopper. Behind the
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5 Figs. 5, 6, and 7 show the trigger of Fig. 4 in perspective, side, and
end views respectively; Figs. 8 and 9 show the platen of Fig. 4 in two
different perspective views together with a carrier; Figs. 10A, |10B, and
| OC show the letter stopper of Fig. 4 and its mechanical |inkage with the
platen carrier of Fig. 8, Figs. 11A and | 1B show a cam fol |l ower and knee
| ink which nove the platen carrier of Fig. 8 downwards;

items just described it is possible to see ejection roller 151,

ejection idler 404, and letter detector lever 110.

Figs. 5, 6, and 7 show the trigger 115 of Fig. 4 in perspective,
side, and end views reSpectively. The trigger is rotatable about

5 - pivot 112. Pivot 112 is closer to pottion 108 than it is to
blade portion 114, and this yields the desirable result that a
small deflection at portion 108 is magnified at blade end 114.

- Blade end lies between a light-emitting diode and a

phototransistor, the output of which is made available to a

10 microprocessor which controls the postage meter. When the
trigger is in the home position (no mail piece in the meter) the
blade blocks the light. When a mail piece enters the paper path,
the blade is lifted up ffom the sensor and the phototransistor is
turned on; this provides a logical signal to the microprocessor

15 of the meter. Return spring 150 urges the trigger
counterclockwise, so that portion 108 tends to be in the paper
path. Within the enclosure is a free-moving steel bolt 120, about
8 mm in diameter. The enclosure opening is shaped to permit
about 8.4 mm horizontally (dimension 117), or about 0.4 mm of

20 clearance horizontally. The opening is about 8 mm vertically, so
there is only a very slight clearance vertically. The opening
and mass are selected to effectively damp movement of the trigger
when it is returning to its home position after actuation by a

mail piece. A lid 119 seals the bolt within the enclosure.

10
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Figs. 12, 13, and 14 show the assenbly of the platen, carrier, and letter
stopper in a side view, a perspective view, and a second perspective view,
respectively; Fig. 15 shows the paper path fromthe point of view of the
mai |l piece exit; Fig. 16 shows the paper path in an expanded si de view,

I ncludi ng a subchassis; Figs. 17 and 18 show the subchassis of Fig. 16 in
expl oded and perspective views, respectively; and

Because the enclosure is sealed, the performance of the damper is
essentially unchanged with time. This is in contrast to other
approaches which might be taken such as a dashpot or a frictional
mechanism that is open tolthe atmosphere. The system is able to
5 effectively damp the gquick movement of the trigger. This is
preferable to prior-art apprbaches which call for a dashpot,
since a dashpot generally slows things down. It is also
preferable to prior-art approaches that simply use friction,
since such approacheé rely on close tolerances that change their

10 behavior over time.

With reference to Figs. 4 and 7, it should be appreciated that
wall 400 permits only a small portion 108 of the trigger to be
visible from outside the secure housing 111. Feature 116 is also
visible in Figs. 5 and 7, about which more will be said later

‘15 regarding the letter detector.

Figs. 8 and 9 show the platen of Fig. 4 in two different
perspective views together with a carrier 122. Carrier 122 is
preferably made of plastic. The carrier pivots on shaft 123
which is fixed to the meter chassis. Shaft 140, a portion.of
20 which is visible in Fig. 9, is urged by a spring (not shown in
Fig. 9) so that the platen 101 tends to move upwards in Figs. 8
and 9, namely closer to the print rotor (not shown in Fig. 9).

The platen 101 is in two portions which are desirably fixed

11
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6 Fig. 19 shows the assenbly of Fig. 12 in expl oded view Were possible,
| i ke reference nunerals have been used to identify |ike elenents. Mde for .
carrying out the Invention Turning first to Fig. 20, what may be seen is

t he postage neter according to the invention. The neter is contained
generally within a secure housing 111. A mmil piece is inserted into the
nmeter along a paper path 103. The nmail piece (which may be an envel ope or
| abel ) pagsgsthet weebationablyrbyokedO002¢shomie iplaten 101 rotates on

shaft 121 which is snap-fit into features on the carrier 122.

Figs. 10a, 10B, and 10C shdw the letter stopper of Fig. 4 and its
.méchanical-linkage with the platen carrier of Fig. 8. Recall

5 -'.that platen carrier 122 pivots on shaft.130, which is'fixed to
the meter chassis. The upward and downward movement of the |
carrier 122 is controlled by leftward and rightward movement of
shaft 140 which is located in hole 131. Shaft 140 is urged
leftwards in Fig. 10A by a spring, not shown in Fig. 10A, which

- 10 results in the platen 101 being ufged upwards in Fig. 10A toward

the rotor 100. Two forces will from time to time oppose the
upward motion of the platen. First, if there is a mail piece in
the'meter between thé rotor and platen, this forces the platen
downward since the rotor is held in journal bearings within the

15 meter chassis and so doés not move upwards or downwards. Second,
a cam and cam follower arrangement, omitted for clarity in Figs.
10A, 10B, and 10C, will at times move the shaft 140 rightwards in
Figs. 10A, 10B, and 10C. When the cam follower moves rightwards
as in Fig. 10A, the space between the platen 101 and rotor 100 is

20 typically about 7.7 millimeters.

What remains in Figs. 10A,'10B, and 10C is to describe the
linkage between the carrier 122 and the letter stopper 132.

Letter stopper 132 has a portion 109 which is visible to the user

12
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phantomin Fig. 20) and a pl aten, and energés fromthe neter, to the right
in Fig. 20. The view fromthe entry direction (fromthe left in Fig. 20) is
‘shown.,in Fig. 4. The viewfromthe exit direction (fromthe right in Fig.
20) is shown in Fig. 15. The side view (fromthe front in Fig. 20) is
shown in a large viewin Fig. 16 and in a detailed viewin Fig. 3. A |lower
assenbly (shown in phantomas 161 in Fig. 20) is shown in greater detail in
Figs. 13e.13, iM Frd 19., afvd wheeretmdadelry ofstvawehi ispharmamigs 160 in

Fig. 20) is shown in greater detail in Figs. 17 and 18. Fig. 1 shows a
prior aconsapded didon wlﬁmd@emommhorﬁabntalo@uaﬁdcee$Dnhenmhplstappk&l may
be seen. Spring 102 keeps.platen 101
132 pivots about p01nt 191. Spring 149 urges the stopper
counterclockwise in Fig. 10A, so that the portion 109 tends-to be
5 within theé paper path. When franking begins, however, as shown
in Fig. 10B, the above-referenced cam and cam follower (discussed
in detail below) release carrier 122, permitting it to rotate
clockwise, that is, permitting the platen 101 to move upwards
against the rotor 100. Those skilled in the art will appreciate
10 that thére is a point of engagement at 190 between the carrier |
122 and the stopper 132. Upward movement of the carrier 122
results in a sliding point of contact that forces the stopper 132
to rotate clockwise. From the point of view of the paper path,
there are two results -- the portion 109 drops downward (below
15 the horizontal surface 104) and does not impede movement along
the paper path, and the platen 101 moves upwards.toward the rotor

100, tending to grip the mail piece. In the absence of a mail

piece, the nominal spacing is about 0.377 millimeters.

A full discussion of the design for the letter stopper requires
20 consideration of Fig. 10C. In this figure, it is assumed that a
mail piece lies between the rotor 100 and platen 101, thus
forcing the platen 101 and its carrier 122 downward. It will be
appreciated, however, that the shape of the leﬁer 132 is chosen

so that the stopper remains down, out of the paper path. Only

13
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urged upwards agai nst rotor 100 continuously. As will be 7 appreciated
by those skilled in the art, platen 101 will from tinme to tine nove nore
or less downwards in Fig. 1 to accommodate mail pieces of varying
“thickness. Those skilled in the art will also appreciate that the trigger..
(omtted for clarity in Fig. 1) by which the neter senses arrival of a nail
pi ece must necessarily be sone nonzero distance to the

when the platen moves substantially downward (as in Fig. 10A)
does the shape of lever 132 lead to its being released back to

its counterclockwise spring-loaded position.

In connection with Fig. 10A the shaft 140 was discussed, which
5 moves to the fight or left to control movement of the platen
cartier 122. Turning now to Figs. 11A and 11B, a knee linkage
will be described which tends to move the shaft 140 rightwards.
The print rotor 100 has a radial cam with a bump 180. A cam
follower 141 is in contact with the radial cam, and pivots on
10 point 191. Bump 180 is positioned so that when -the rotor is in
its home position, which is the position of the rotor at rest
between printing cycles, the bump engages the cam follower 141.‘
This forces the cam follower downwérds in Fig. 11A, which
actuates a knee linkage with link 143, forcing shaft 140 to the

15 right in Fig. 11A.

When franking begins as shown in Fig. 11B, the rotor rotates in
the direction shown (counterclockwise) and the bump 180 no longer
touches the cam follower 141. Because shaft 140 is urged
leftwards by a spring 148, the result is that link 143 moves

20 leftward and cam follower, pivoting on 191, rotates

counterclockwise and upwards.

During franking the upward travel of cam follower 141 has three

e ——e
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| eft of the plane. 106 which contains the axes of rotation of the rotor 100
and platen 101. This is so because the mail .pi ece becones wedged into the
crack between the rotor and platen, and can nove no further until franking
begins, that is, until the nmotor (omtted for clarity in Fig. 1) is
actuated by the trigger. Fromthis it follows that the trigger nust be at

| east slightly to the left of the plane 106. It is all too easy for the

human o é‘é:@ﬁléolbﬁﬁt&at eThé' ERSEEtiNRie 1B thdl aafe pratditidhecdnhgeer
Is actuated and yet the nmail piece does not quite becone captive between

t he rot ofioddOuphsr @b o8P £@ithet hehdgsthé pSinBSEELRDSEAYariEh Uehe Yhtode
this unhappy result nay be m nim zed
100. Thus in normal franking the follower 141 does not rise all
the way up to the point of touching the cam; it is held down by
5  the platen having reached the rotor. Indeed as a mail piece of
varying thickness passes along the mail path, the platen 122
rides up and down the lower surface of the mail piece, and in a

corresponding way the follower 141 moves up and down, never

reaching up to have contact with the cam.

10 A feature at 144 (Fig. 11A).is capable of limiting the upward
travel of the cam follower 141. The feature is calléd into use
‘only during assembly and disassembly of the meter, by inserting a
rod—shaped spacer, when the rotor is not in place to push down

the platen 122 or follower 141.

15 It might be thought that the cam follower 141 could, through
inadvertence, be pushed too far down so that it would not come
back up, that is, with point 196 below the line of points 191 and
140 (Fig. 11A). A feature 250 in the meter base provides a point

below 196 to prevent such movement.

- 20 Figs. 12, 13, and 14 show the assembly of the platen, carrier,
and letter stopper in a side view, a perspective view, and a

second perspective view, respectively. Turning first to Fig. 12,

15.
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by noving the trigger'rightmards in Fig. 1, the danger is that the trigger
point will be too far to the right (i.e. at or beyond the plane 106 so that

franking will not be possible since the mail piece will not actuate the
trigger. Another difficulty can arise with the arrangenent of Fig. 1 in
“that if a mail piece becones jammed in the neter, for exanple so that it .

Is trapped between the rotor 100 and platen 101 and yet is no longer in

contact il %Q%MErQQQQHe LARKE dfS thide pdpR¥ehath, thus corresponding to
Figs. 3 and 16. Cam follower 141 is distant in the page, next
closer is the trigger 115; a small portion of which is visible in
front of the cam follower 141. Still closer is the letter
5 stopper 132, a small portion of which is also visible in front of
the cam follower 141. Platen 101 is also visible. Ejection
roller 151 is in plain view, actuated by a gear train including
~ gear 152 which engages a gear on the rotor, omitted for clarity -
in Fig. 12. Shaft 140 is urged leftwards by spring 148, the
10 letter stopper 132 is urged counterclockwise by spring 149, and
the trigger 115 is urged counterclockwise by spring 150. When
the meter is in the home position (i.e. franking is not taking
place) the trigger and stopper are both in the paper path, and

the platen is not.

15 When a mail piece enters the meter, it deflects the trigger 115
clockwise. This raises the blade 114 and turns on the franking
motor to commence rotation of the print rotor. As the rotor
leaves its home position, cam follower 141 is permitted to rise.
Spring 148 pulls the shaft 140 rightwards, thereby rotating the

20 carrier 122 clockwise and lifting the platen 101 up to ride on
the lower surface of the mail piece. Carrier 122 also forces the
stopper 132 to rotate clockwise, thus pulling it down and below
the paper path. The mail-piece, gripned between the rotor and

platen 101, is drawn to the right in Fig. 12. Gear 152 is driven

16
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that efforts to extricate the mail piece may result in actuating the
trigger once again, using up postage value wthout printing the postage
“value jn a useful way on any mai|l piece. Fig. 2 shows the paper path
according to the invention in side view. In this sinplified diagramthe
paper path 103 may be seen. Until franking begins there is a separation 105
between the rotor 100 and platen 101. A cam (omtted for clarity in Fig. 2)

on the I 81 8Eit98adhgpLAgCRooragbhe) | HBTLAE! 8P of othd 065 6LEI LY LI ELO.

2)- whi ch noves t | at en e position s eparatlon 105 is
det er m negly bistmﬁkéﬁﬂgé ativahl cpbeﬁﬁléél CkiIes SRSi EXPEEEEUnovds JBYEDRedN

the range of 3 to
speed as drlven by the rotor 100. Because the ejection roller
moves no faster than the mail piece (during the time that it is
5 in contact with the mail piece), energy is stored in a spring

wrapped around the shaft of the ejection roller 151.
Ejection'of the mail piece can happen in either of two ways.

 First, if the mail piece is short in comparison to the
circumfefence of the rotor, then the trailing edge of the mail
10 piece is released from the rotor and platen 101, and the stored
energy in the ejection roller spring causes a speedy éjection of

the mail piece as the roller 151 spins quickly.

Second, if the rotor completes its cycle and returns to the home-
position, then the mail piece may still lie between the.rotor and
15 platen. As described above, however, the cam forces the cam
follower 141 downward, thereby lowering the platen 101. This
releases the mail piece, and the stored energy in the ejection
roller spring causes a Speédy ejection of the mail piece as the

roller 151 spins quickly.

20 Fig. 13 shows the assembly of Fig. 12.in a perspective view. The

gear train including gear 152 is visible. The position of the

17
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mllimeters, or nore preferably in the range of 5to 7 mllinmeters, or nost
preferably about 6.35 mllinmeters. Fig. 3 shows the paper path of Fig. 2 in
~greater. detail. As may be seen, the first thing a mail piece strikes when

being inserted along the mail path 103 (parallel to surface 104) is a
portion 108 of the trigger. The trigger is pivoted as will be described in
sone detail below, and noves sufficiently to pernit the mail piece to
strike a¢etdr acdiPerflsn Rilarivd apathe Twd fporad ord OF MBI giaataaplied
at the mail piece to deflect the trigger this far is about 0.15 New ons.
The def lcldamwn disigger pormidinel Ofhinay dd seerepl athenentaldheldtd (Fig. 4)

is present, it conceals the rest of the trigger 115 and conceals

the cam follower 141 and gear train including gear 152.

5 Fig. 14 shows the assembly of Fig. 12 in a second perspective
view. The spring 148 which urges shaft 140 rightWards is
visible. The cam follower member 142 and knee link may be seen.
When'member 142 is pushed downwards by the rotor cam in the home
position, then the knee link forces the shaft 140 leftwards in

10 Fig. 14.

Fig. 15 shows the paper path from the point of view of the mail
piece exit. Letter detector 110 is prominent, as are ejection
roller 151 and ejection idler 404. The bottom and side of the
paper path are defined by horizontal surface 104 and wall 400.

15 It will be appreciated that preferably the letter detector 110 is
at least 2 centimeters from the wall 400 so that it will detect
letters but not labels.. Also preferably the position of the
letter detector 110 is selected so that its point of contact with
a mail piece is out of the path of the printed surface, so as to

20 minimize the possibility of smudging the ink impression of

postage value.

Fig. 16 shows the paper path in an expanded side view, including
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9 point at which the nmail piece strikes the trigger to the point at which
the mail piece strikes the stopper is about 2.1 mllineters. Also visible
in Fig. 3is a letter detection |lever 110 about which nore will be said

| ater. This |ever reduces the unwanted printing of postage in extricating
janmmed mail pieces. Fig. 16 shows the paper path side view of Fi.g. 3 but on
a larger scale. Trigger portion 108 and stopper portion 109 are visible.

a. subchassis 158 shown in phantom. Subchassis 158 carries the
letter detector 110 and ejection idler 404. It will be
appreciated that access to the detector 110 is denied by the

ejection roller and the idler.

5 Figs. 17 and 18 show the subchassis 158 of Fig. 16 in exploded
and perspective views, respectively. Letter detector 110 pivots
on shaft 153, urged against the paper path (out of the page in
Fig. 17) by spring 401. The other end 402 of the spring 401
extends from the subchassis 158 and engages the trigger as will

10 be described in more detail below. Also visible in Fig. 17 is
ejection idler 404, which is held in carrier 154 and is urged
downwards by spring 155. Spring 402 rests upon feature 116 (Fig.
7) of the trigger 115. When there is no mail piece in the paper
path the detector lever 110 is in the position shown in Fig. 17,

15 held gently fhere by the spring 401. As a letter passes along
the paper path it deflects detector 110 (into the page in Fig.
17). Later the letter leaves the paper path and the detector 110
again drops down to its rest position. If, however, a letter
happens to get held in place due to a papér jam, it may

20 continuously deflect the detector 110. This transmits force via
spring end 402_and_tends to continuously activate trigger 115.

As a result, efforts to dislodge the letter from the paper path
are unlikely to cause unwanted extra printing cycles and the .

resulting loss of postage value.
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Downstreamin the paper path are ejection roller 151 and ejection idler
404. Also visible is part of letter detector 110. Detector 110 and idler.
150 are held by subchassis 158, shown in phantomin Fig. 16. A preferable
sequence may be seen as well: the trigger portion 108 is downstream of the
pl ane 106 containing the rotor and platen axes; the stopper portion 109 is
downstream of the trigger portion 108; and the letter detector 110 is

domstregqpof 1Eh§h§,§”gpreﬁ% B %Eh@& 3 49 1% iHO@ﬁpwseaapfzéwpat Bam

accordin e I nvention ronlt ire t|on of insertion of a mail piece.
A smal | Eemb%romtlhgsb%baﬁuef a&@hgr wibfl Tey¥ peveeemnsz Ah§otMeskhke is

gui de wal |l 400
link 143. It will be appreciated that when the linkage is under
pressure (i.e. when the rotor is in its home position) the only
5 parts under pressure are metal parts. Plastic parts, including
the platen carrier 122 and platen 101 and part of the rotor 100,
are not under pressure. This eliminates_a problém seen with many

plastics, namely the tendency to change shape or to fatigue when

subjected to pressure for long periods.

io It will also be appreciated that the geometry of the lever 142
and link 143 may be (and preferably are) sélected so that when
the cam follower is deflected to its maximum downward extent
(when the rotor is in its home position) the pressure on the cam
is not very great because the three pivot points 191, 196, and

15 140 are nearly lined up.

While the invention has been shown with respect to a particular
embodiment, this in no way limits the scope of the patent, which
is defined by the claims below. Those skilled in the art will

have no difficulty devising obvious modifications and variations

20 which all fall within the invention as defined by the claims.
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formed as part of the secure case 111, as well as horizontal surface 104.
Platen 101, which is in tw coaxial, portions, may al so be seen. Between
the platen 101 and the wall 400 is a portion 108 of tte trigger—Between

the two portions of the platen 101 is a portion 109 o{mggpt etter stopper.
Behi nd t he Items just described it is possible to s B fdder
151, ejection idler 404, and letter detector |ever 110Tﬂﬂ lﬂ ,Iand 7

show the trigger 115 of Fig. 4 in pergnedimsve,

We claim:

1. A postage meter comprising a print rotor and a resilient
platen both within a seéure housing, said rotor and platen

5 rotatable about respective axes parallel to each other, said
rotor rotatable in only 6ne direction, said piint rotor having a
home position and further comprising value wheels each having
indicia indicative of postage value, the print rotor and platen
together defining a paper path, the direction of rotation of the

10 rotor defining a downstream direction of the paper path, the
rotor further comprising a radial cam, the meter further
comprising a cam follower positioned within the secure housing in
engagement with the cam, said platen. held by a carrier movable
toward and away from said print rotor, the carrier mechanically

15 linked to the cam follower such that when the cam follower is in
a first position the.carrier is moved away from the print rotor
an& when.the cam follower is in a second position the carrier is
urged toward the print rotor, the cam shaped so that when fhe
rotor is in its home position the cam follower is said first

20 position and when the rotor is away from its home position the
cam follower is in its second position, the postage meter further
comprising a letter stopper pivoted within the secure housing and
rotatable between a first position, in which the stopper.impedes

motion along the paper path at a point downstream of the plane
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side, and end views respectively. The trigger is rotatable about pivot
112. Pivot 112 is closer to portion 108 than it is TR ed1 14,
and this yields the desirable result that a snall defl ion 108
is magni fied at blade end 114. Bl ade end |ies between ng
di ode and a phototransistor, the output of which is nade available to a
‘m croprocessor which controls the postage neter. Wien the trigger is in the
home podddtidity NBid fiwese drd datE ived hand Aok pdsitildroiin  When
-a mail piece enters the paper path, the blade is lifted up fromthe sensor
and t he il S tdppers 1girdd ot ighpRioyates adiduilealteri grpger t he
m cr opr ocessor '
urged toward said first position, said letter stopper

mechanically linked with the carrier such that when the carrier
5 is in its second position the stopper is moved into its second

position.

2. THe postage meter of claim 1 wherein the carrier is urged

toward the print rotor by a spring.

3. The postage meter of claim 1 in which the cam follower'is

10 - further characterized in that its first position is away frbm the
rotor and its second position is toward the rotor, and tﬁe
portion of the radial cam in éontact with the cam follower when
the rotor is in its home position is of larger radius than the

rest of the camn.

.15 4. The postage meter of claim 1 wherein the letter stopper is

urged toward its first position by a spring.

5. The postage meter of claim 4 wherein the platen is in two
coaxial portions and the letter stopper is positioned between the

portions.

20 6. The postage meter of claim 1 further characterized in that
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of the meter. Return spring 150 urges the trigger c un er ockmnse so t hat
portion 108 tends to be in the paper path. Wthin t

free-nmoving steel bolt 120, about 8 mmin dianeter. penlng

i s. shaped to permt about 8.4 mm horizontally (dlnen bout 0.4
nm of cl earance horizontally. The opening is about 8. nn1vert|cally, SO
there is only a very slight clearance vertically, The opening and mass are

Seleoten iR LRS! LUR! YolIbRelOYBIERLAOk; LUE hELOOREN MEke | nddid g B OyTdn

to its home position after actuation pl €ce
bolt withitRetpBatéfil 884" €he rotor is between 3 and 8 millimeters.

7. The postage meter of claim 6 further characterized in that
when the cam follower is said first position, the spacing between

5 the platen and the rotor is between 5 and 7 millimeters.

8. The postage meter of claim 1 further comprising a. trigger and
a ﬁotor, the motor operatively coupled with the rotor to cause
rotation thereof, the trigger pivoted within the secure housing
and rotatable between a first position in which a portion of the
10 trigger is within the paper path and a second position in which
the trigger is out of the paper path, said trigger operatively
coupled with a switch having an output indicative of the trigger
being_out of the paper path, the switch oﬁtput operatively.

coupled with the motor to actuate the motor.

15 9. The postage meter of claim 8 wherein the portion of the
trigger within the paper path is downstream of the plane

containing the axes of the rotor and platen.

10. The postage meter of claim 8 in which a portion of the
secure housing defines a guide wall perpendicular to the axis of
20 the rotor, the trigger disposed between the platen and the guide

wall.
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1 1 Because the enclosure is sealed, the performance of the danper 1s

essentially unchanged with tine. This is in contrast to ﬂ-;s%etﬁg@tg Diged
whi ch mi ght be taken such as a dashpot or a frictional mec M
open to the atnosphere. The systemis able to effectively mﬂﬁm [
novenent. of the trigger. This is preferable to prior-art h

call for a dashpot, since a dashpot generally slows things dowmn. It is also

preferablp 1o gl Qs LsERRLOGENSE dlin ¥ RLEHES dddeiisdhg a detection
lever pivoted within the secure housing and rotatable between a
first position in which a portion of the detection lever lies
within the paper path downstream of the print rotor and.blaten

5 and a second position in which the detection lever is

‘substantially out of the paper path, said detection lever urged
into the first ﬁosition by a first spring means; said detection-
lever coupled by a second spring means with the trigger such that
when the detection lever is in its second position the trigger is

10 urged toward its second position.

12. The ?ostage meter of claim 1 further comprising a trigger
and a motor, the motor operativeiy coupled with fhe rotor to
cause rotation thereof, the trigger pivoted within the secufé-
housing and rotatable between a first position in which a portion
15 of the trigger is within the paper path and a second position in
which the trigger is out of the paper path, said trigger
operatively_coupled with a switch having an output indicative of
the trigger being out of the paper path, the switch output
operatiﬁely coupled with the motor to actuate the motor, wherein
20 the portion of the trigger within the paper path is downstream of
the plane containing the axes of the rotor énd platen, and
- wherein the portion of the detection lever lying within the paper
path is downstream of the portion of the trigger.within the paper

path.
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since such approaches rely on close tol erances that change their behavior
over time. Wth reference to Figs. 4 and 7, it should be ag lea&himﬂnR
wal | 400 permts only a small portion 108 of the trigger t

outside the secure housing 111. Feature 116 is also visib
7, about which nore will be said later regarding the letter e ec or g
8 and 9 show the platen of Fig. 4 in tmn di fferent perspective views

e car 1 pithst PR AeEr Y el i JeffeBg®, R TR Andel °n§1aft

140, a p@@fﬂﬂﬁ(ﬂeans comprise a single spring.

m

14. The postage meter of claim 11 in which a portion of the
secure housing deflnes a guide wall perpendicular to the axis of
5 the rotor, and in which the rotor defines a printed region on a
mail piece, wherein the portion of the detection lever lying
within the paper path is distanced at least two éentimeters from

the wall, and is out of the path of the printed region.

15. The postage meter of claim 8 in which the trigger further
10 comprises an elongate blade member disposed.about a region

between a 1ight.source and light sensor, the distance from thé

region to the pivot béing greater than the distance from the

pivot to the portion of the trigger within the paper path.

16. The postage meter pf claim 8 in which the trigger further

15 comprises a free-moving mass within ah enclosure, the enclosure
'shaped to constrain the mass from movement radia; to the pivot'
and to constrain the mass_from movement axial to the pivof, the
postage meter further comprising a spring urging the trigger into

its first position.
20 17. The postage meter of claim 8 wherein the trigger is balanced

to have a minimal net moment about its pivot.
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which is visible in Fig. 9, is urged by a spring (not homn LN
that the platen 101 tends to nove upwards in Figs. S et
to the-print rotor (not shown in Fig. 9). The platen 10
which are desirably fixed - 1 2 together rotationally
pl aten 101 rotates on shaft 121 which is snap-fit into features on the |
carrier 122. Figs. 10A, 10B, and | 0C show the |letter stopper of Fig. 4 and

'ts 18. The postage meter of claim 16 wherein the trigger is

balanced to have a minimal net moment about its pivot.

19. The postage meter of claim 16 wherein the mass and enclosure
shape are selected to damp movement of the trigger during

5 movement thereof from the second position' to the first position.

20. A postage meter comprising a print rotor and a resilient
_platen both within a secure housing, said rotor and platen
rotatable about respective axes parallel to each other, said
rotor rotatable in only one direction, said print rotor having a

10 home position and further comprising value wheels each having
indicia indicative of postage value, the print rotor and platen
together defining a paper path, the direction of rotation of the
rotor defining a downstream direction of the papér path, the
meter further comprising a trigger and a motor, the motor

15 operatively coupled with the rotor to cause rotation thereof, the
trigger pivoted within the secure housing and rotatable between a
first position in which a portion of the trigger is within the
paper path and a second position in which the trigger is out of
the paper path, said trigger operatively coupled with a switch

20 having an output indicative of the trigger being out of the paper
path, the switch output operatively coupled with the motor to
actuate the motor, the trigger further comprising a free-moving

mass within an enclosure, the enclosure shaped to constrain the

26

NN R AR O



nmechani cal |inkage with the platen carrier of Fig. 8. Recalt ttat piaten

carrier 122 pivots on shaft 130, which is fixed to the me{lﬁerhggg 5 eﬁﬁeﬁl

upwar d- and downward novenment of the; carrier 122 is contro

and rightward novenent of shaft 140 which is located in hoI [l"

Is urged leftwards in Fig. 10A by a spring, not shown in H

results in the platen 101 being urged upwards in Fig. 10A tomard the rotor
100. Two forces will fromti to ti oppose th mard not.ion .of the

pl at en. HAFEITOR ROESRERT %P‘ﬂ”;? efgga Fﬁl arﬂﬁf AR i I'feot"b"’Pss‘and
BLZ& ?ﬂg i S forcxﬁ%né haex aftto toe\’me)’:l.\a\;o i Cee éohs%:argoet Cl)nreter r}:euqu:l{erJ our nal

comprising a spring urging the trigger into its first position.

21. The postage meter of claim 20 wherein the portion of the
5 trigger lying within the paper path is downstream of the plane

containing the axes of the print rotor and platen.

22. The postage meter of claim 20 in which a portion of the
secure housing defines a gquide wall perpendiéular to the axis of
the rotor, the trigger disposed between the platen and the guide

10 wall.

23. The postage.meter of claim 20 further comprising a detection
lever pivoted within the secure housing and rotatable between a
first position in whiéh a portion of the detection lever lies
within the paper path downstream of the print rotor and platen

15 and a second position in which the detection lever is
substantially out of the paper path, said detection lever urged
into the first position by a first spring means; séid detection
lever coupled by a second spring means with the trigger such that
when the detection lever is in its second position the trigger is

20 urged toward its second positionm.

24. The postage meter of claim 21 further comprising a detection

27

I



nmeter chassis and so does not nove upwards or downwards. Second, a cam and
cam foll ower arrangenent, omtted for clarity in Figs. THi§$heet HafBeemReplat&IC,
wi.ll at times nove the shaft 140 rightwards in Figs. 10 :
When the cam foll ower noves rightwards as in Fig. 10A, t en
the platen 101 and rotor 100 is typically about 7.7 mllineters. a
remains in Figs. 10A, 10B, and 10Cis to describe the |inkage between the

carrier hanpitvisd®tithis AiResekbtdre BNt aARPFothtablds brthRidn @D
109 which is visible to the user
first position in which a portion of the detection lever lies
within the paper path downstream of the portion of the trigger
lying within the paper path and a second position in which the
5 detection lever is substantially out of the paper path, said
detection lever urged into the first position by a first spring
means; said detection lever coupled by a second spring means

with the trigger such that when the detection lever is in its

second position the trigger is urged toward its second position.

10 25. The postage meter of claim 23 wherein the first and second

spring means comprise a single spring.

26. The postage meter of claim 23 in which a portion of the
secure housing defines a guide wall perpendicular to the axis of
the rotor, and in which the rotor defines a printed region on a
15 mail piece, wherein the portion of the detection lever lying
within the paper path is distanced at least two centimeters from

the wall, and is out of the path 6f the printed region.

27. The postage meter of claim 20 in which the trigger further
comprises an elongate blade member disposed about a region

20 between a light'source and light sensor, the distance from the.
region to the pivot being greater than the distance from the

pivot to the portion of the trigger within the paper path.
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13 (e.g. inFig. 4), and the remainder of which is normally conceal ed from
view bel ow hori zontal surface 104. The stopper 132 pivot sy, glggégmg@b&tmﬁ

Spring 149 urges the stopper counterclockwi se in Fig. 10A,
portion 109 tends to be within the paper path. Wen frankin [E
however, as shown in Fig. 10B, the above-referenced cam and
(discussed in detail below) release carrier 122, permtting it to rotate
cl ockw s t t r gad nst the
| ocku S0 N3tnd o fELdR it P O AL U o Rl

balanced to have a minimal net moment about its pivot.

29. The postage meter of claim 20 wherein the mass and enclosure
shape are selected to damp movement of the trigger during

5 movement thereof from the second position to the first position.

30. The postage meter of claim 20 in which the rotor further
.comprises a radial cam, the meter further comprising a cam
follower positioned within the secure housing in engagement with
the cam, said platen held by a carrier movable toward and away

10 from said print rotor, the carrier mechanically linked to the cam
follower such that when the cam follower is in a first position
the carrier is moved away from the print rotor and when the cam
follower is in a secénd position the carrier is urged toward the
print rotor, the cam shaped so that when the rotor is in its home

15 positioﬂ the cam follower is said first position and when the
‘rotor is away from its home position the cam follower is in its

second position.

31. The postage meter of claim 30 wherein the carrier is urged

toward the print rotor by a spring.

20 32. The postage meter of claim 30 in which the cam follower is

further characterized in that its first position is away from the
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that there is a point of engagenent at 190 between the carrier 122 and the_

st opper 132. Upward novenent of the carrier 122 results ﬂmmahsiﬂﬁl
of -contact that forces the stopper 132 to rotate clockmnse nt

of view of the paper path, there are two results -- the po
downwar d (beIOM/the hori zontal surface 104) and does not inpe e anenent
al ong the paper path, and the platen 101 noves upwards toward the rotor

100, tendkagoioaﬂﬁ'Etghgeg8§§785§??10hnlgh@oﬁ?? fﬁ%OEOQOPB'LnB'Eﬁﬁé the

nom nal spacing 1s abou neters i'scussf on of desi gn

for the |Bbi8iof! 8EPRhe" PAHIRESCAANEhIEbAEALE mtﬁl fhe 10m £61160LF ih8H' €
it is as
the rotor is in 1ts home position 1s of larger radius than the

rest of the cam.

5 33. The postage meter of claim 30'furthér comprising a letter
stopper pivoted within the secure housing and rotatable between a
first position in which the stopper impedes motion along the
paper path and a second position in which the stopper is out of
the paper path, said letter stopper urged towérd said first

10 position, said letter stopper mechanically linked with the
carrier such that when the carrier is in its second position the

stopper is moved into its second position.

34. The postage meter of claim 33 wherein the letter stopper is

urged toward its first position by a spring.

15 35f The postage meter of claim 34 wherein the platén is in two
coaxial portions and the letter stopper is positioned between the

portions.
36. The postage meter of claim 30 further characterized in that

when the cam follower is said first position, the spacing between

20 the platen and the rotor is between 3 and 8 millimeters.
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piece lies between the rotor 100 and pl aten 101, thus forcing-the

platen 101 and its carrier 122 downward. It will be apprecia e ver,
that the shape of the lever 132 is chosen so that the s¥ own,
out of the paper path. only This is the replacenent sh | F ’

pl aten noves substantially dowward (as in Fig. 10A) do

I ever

132 lead to its being rel eased back to its countercl ockwi se

sprlng-jogggd BRE'EEQQage meter of claim 36 further characterized in that

10

15

20

when the cam follower is said first position, the spacing between

the platen and the rotor is between 5 and 7 millimeters.

38. The postage meter of claim 33 wherein the location at which
the stopper impedes motion along the paper path is downstream of

the plane containing the axes of the rotor and platen.

39. The postage meter of claim 33 wherein the location at which
the stopper impedes motion along the paper path is downstream of

the portion of the trigger lying within the paper path.

40. The postage meter of claim 39 wherein the portion of the
trigger lying within the paper path is downstream of the plane

containing the axes of the print rotor and platen.

41. A postage meter comprising a print rotor and a resilient
platen, said rotor and piaten rotatable about respective axes
parallel to each other, said rotor rotatable in only one
direction, said print rotor having a home position and further
comprising value wheels each having indicia indicative of postage
value, the print rotor and platen together defining a paper path,
the direction of roﬁation of the rotor defining a downstream
direction of the paper path, the metef'further comprising a

trigger and a motor, the motor operatively coupled with the rotor
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In connection with Fig. 10A the shaft 140 was di scussed, which noves to the

right or left to control novenent of the platen carrier Hddsheet vhadBdaOrREpR¥Ed O
Figs. .11A and 11B, a knee linkage will be described which t he
shaft 140 rightwards. The print rotor 100 has a radial ca 80.
A camfollower 141 is in contact with the radial cam and t
191. Bunp 180 is positioned so that when the rotor is in its hone position,
which is_the position of tﬁi rotor at rest between prjnt.i cycles, the
burp. engidPHIR TR TR T aah: e ST RN et G TR s
In Fig ddysdh £ WS89 8 KORSedd AT ot Wodition B JRH 9 SEAl{od 40
of the trigger is within the paper path and a second positién in
which the trigger is out of the paper path, said trigger
5 operatively coupled with a switch having an output indicative of
the trigger being out of the paper path, the switch output
'operatively coupled with the motor to actuate the motor, the
postage meter further comprising a detection lever pivoted within
the secure housing and rotatable between a first position in
10 which a portion of the detection lever lies within the paper path
downstream of the print rotor and platen and a second position in
which the detection lever is substantially out of the paper path,
said detection lever urgéd into the first position by a first.
spring means; said detection lever coupled by a second spring
15 means with the trigger such that when the detection lever is in

its second position the trigger is urged toward its second

" position.

.42. The postage meter of claim 41 wherein the portion of the
'trigger lying within the paper'path is downstream of the plane
20 containing the axes of the print rotor and platen, and the
portion of the detection lever lying within the paper path is
downstream of the portion of the trigger lying within the paper-

path.
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right in Fig. 11A. Wen franking begins as shown in Fig. 11B, the rotor
rotates in the direction shown (counterclockw se) and Thﬁﬂhumﬁsaﬁgﬂig
tﬁ ds

| onger touches the camfollower 141. Because shaft 140
by a spring 148, the result is that |ink 143 noves Ieft

foll ower, pivoting on 191, rotates counterclockw se and upwar
franking the upward travel of camfollower 141 has three This is the

replacengy SHRRL postage meter of claim 41 wherein the first and second

spring means comprise a single spring.

44. The postage meter of claim 41 in which a portion of the
secure housing defines a guide wall perpendicular to the axis of

5 the rotor, the trigger disposed between the platen and the guide

wall.

45. The postage meter of claim 41 in which a portion of the
secure housing defines a guide wall perpendicular to the axis of
the rotor, and in which the rotor defines a printed region on a
10 mail piece, wherein the portion.of the detéction lever lying
within the paper path is distanced at least two centimeters from

the wall, and is out of the path of the printed region.

46. The postage meter of claim 41 in which the trigger further
comprises an elongate blade member disposed about a region

15 between a light source and light sensor, the distance from the
region to the pivot being greater than the distance from the

pivot to the portion of the trigger within the paper path.

47. The postage meter of claim 41 in which the trigger further
. comprises a free-moving mass within an enclosure, the enclosure
20 shaped to constrain the mass from movement radial to the pivot

and to constrain the mass from movement axial to the pivot, the
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15 possible imts. The chief Iimt is that,the platen—IUI’Cannot nove
upwards any further than the point of cont act wth the §g g{wmmm
int.

normal . franking the foll ower 141 does not rise all the
of touching the cam it is held down by the platen havin m
rotor. Indeed as a nmail piece of varying thickness passe e mal |

path, the platen 122 rides up and domn the | ower surface of the nall plecé
and in a cor responglng ower 141 roye

Gachi ngPBRCRES BTE oo b REReR: BF FﬂmPﬁ%S&Bﬂw a'sPPYS§ Wl tRY"erfGYEE into

its first position.

48. The postage meter of claim 41 wherein the trigger is

balanced to have a minimal net moment about its pivot.

5 49. The postage meter of claim 47 wherein the trigger is

balanced to have a minimal net moment about its pivot.

50. The pbstage meter of claim 47 wherein the mass and enclosure
shape are selected to damp movement of the trigger during

movement thereof from the second position to the first position.

10 51. The postage meter of claim 41 in which the rotor further
comprises a radial cam, the meter further comprising a cam
follower positioned within the secure housing in'engagement with
the cam, said platen'held by a carrier movable toward and away
from said print rotor, the carrier mechanically linked to the cam

15 follower such that when the cam follower is in a first position
the carrier is moved away from the print rotor and when the cam
follower is in a second position the carrier is urged toward the
print rotor, the cam shaped so that when the rotor is in its home
position the cam follower is said fiisﬁ position and when the

20 rotor is away from its home position the cam follower is in its

second position.
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A feature at 144 (Fig. 11A) is capable of limting the upward travel of the™
camfollower 141. The feature is called into use only duri mﬂsgﬁam*nﬂﬁced

di sassenbly of the neter, by inserting a rod-shaped spacer,
is not in place to push down the platen 122 or follower 141.
thought that the camfollower 141 could, through inadvertence "Dt

too far down so that it would not cone back up, that is, with point 196

bel ow the Jine of points 191 and 140 (Fig.. 11A). . A feature 250 in the
net er bas¥ pr &n%égo%tﬁﬂﬁ ety Rf PR S sheneigydhawrerdar in gged,

' | n, carrier,
13, ‘and ]t%wsa@i” tthhee p"iJ:'siSnetrmrl'('}/tooxlf lgyhea pspaxti%g.

53. The postage meter of claim 51 in which the cam follower is
further characterized in that its first position is away from the
5 rotor and its second positiqn is toward the rotor, and the
portion of the radial cam in contact with the cam followér When
the rotor is in its home position is of larger radius than the

rest of the cam.

54. The postage meter of claim 51 further comprising a letter
10 stopper pivoted within the secure housing and roﬁatable between a
first position in which the stopper impedes motion along the
paper path and a second position in which the stopper is out of
the paper path, said letter stopper urged toward said first
position, said letter stopper mechanically linked with the
15 carrier such that when the carrier is in its second position the

stopper is moved into its second position.

55. The postage meter of claim 54 wherein the letter stopper is

urged toward its first position by a spring.

56. The postage meter of claim 51 wherein the platen is in two
20 coaxial portions and the letter stopper is positioned between the

portions.
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and letter stopper in a side view, a perspective view, and a second
perspective view, respectively. Turning first to Fig. 1Z%msmuiﬁmﬂh

a side view of the paper path, thus corresponding to Flgs

follower 141 is distant in the page, next closer is the tr ﬂ1
smal | portion of which is visible in front of the can1fo||omer

closer is the letter stopper 132, a small portion of which is also visible.:

'n front59f The postage meter of claim 51 further characterized in that
when the cam follower is said first position, the spacing between

the platen and the rotor is between 3 and 8 millimeters.

58. The postage meter of claim 57 further characterized in that
5 when the cam folloWer is said first position, the spacing between

the platen and the rotor is between 5 and 7 millimeters.

59. The postage meter of claim 54 wherein the location at which
the stopper impedes motion is downstream of the plane containing

the axes of the rotor and platen.

10 60. The postage meter of claim 54 wherein the portion of the
trigger lying within the paper path is downstream of the plane
confaining the axes of the print rotor and platen, wherein the
location at which the stopper impedes motion is downstream of the
portioh of the trigger lying within the paper path, and wherein

15 ,' the portion of the detection lever lying within the paper path is

downstream of the location at which the stopper impedes motion.
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the camfollower 141. Platen 101 is also visible. Eection roller 151 is in
plain view, actuated by a gear train including gear 152_mhLeh—eﬂgagesr1r

gear on the rotor, omtted for clarity in Fig. 12" Shaft 140 |s ur

| eftwards by spring 148, the letter stopper 132 is ur mnse
by spring 149, and the trigger 115 is urged countercloc 150.
When the nmeter is in the honme position (i.e. franking i ace)

the trigger and stopper are both in the paper path, and the platen IS not.
Wien a mail piece enters the neter, it deflects the trigger 115 cl ockw se.
This raises the blade 114 and turns gpthe.f ranking <

A postage ﬁeter has the print rotor and platen'within a single
secure housing, with a letter detection lever along the paper
path downstream from the rotor. The lettef detection lever is_in

5 a spring-loaded coupling relationship with the trigger that

| triggers franking. If a letter remains in the meter due to a
paper jam, the detectiqn lever continues to be actuated and thé
spring-loaded coupling keeps the triggér in the triggered
position. This reduces the incidence of unintended duplicate

10  frankings in the evént of a paper jam. The meter further
comérises é platen carrier moving the platen toward and away from
the rotor; when the rotor is in its home position a radial cam
on the rot@r and cam follower keep the carrier away from the-
rotor. When franking of a letter begins and the rotor begins to

15 rotate, the fctor cam releases the cam follower, permitting the
carrier to move up in spring-loéded relation toward.the rotor.
In this way the platen grips the letter and the letter moves
along the paper path. A letter stopper is in the baper path
downstream from the rotor when thelrotor'is in its home position;

20 when franking begins and the carrier moves toward the rotor, the
stopper is withdrawn from the paper path. The stopper hélps to
align the letter so that the postage imprint is.optimally

oriented on the letter. The trigger includes an enclosure
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notor to conmence rotation of the print rotor. As the rotor leaves its
honme position, camfollower 141 is permtted to rise. Spring 148 pulls the
shaft 140 rightwards, thereby rotating the carrier 122 cl ockwi se and
lifting the platen 101 up to ride on the |lower surface of the mail piece.
Carrier 122 also forces the stopper 132 to rotate clockw se, thus pulling
It domn and bel ow t he paper path. The mail piece, gripped between the

rotor andopt g and0d. ek3edn@Vintonbls; | he 4Bi6hE: 18200nSER01HRR ERol 1 VeN

This is repla enen Shee
radial and axial movement relative to the trigger pivot. The

trigger is balanced in two axes in the plane in which it rotates, -
thus it has no net moment (or minimallnet moment) about its

5 = pivot. The mass and the enclosure shape are selected to damp
movement of the trigger as it returns to its home position after
it is triggered. The portion of.the trigger lying within the
.paper path is substantially within or slightly downstream of the |

plane containing the rotor and platen axes.

Fig. 10A

e
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cl ockwi se by the rotor gear, and the shaft of the ejection roller 151 is
| i kewi se driven clockwise. The mail piece noves at fixed speed as driven
100. Because the ejection roller noves no faster than the
mai |l piece (during the tinme that it is in contact wwth the mail piece),
energy is stored in a spring wapped aoi&d the shaft of the ejection
roller 151. Ej1€@ion of the mail piece can happen in either of two ways.

by the rotor

First, if the mmil l

rotor, thay%@etraﬂ

and pl aten

103

ece is short in conparison tol®Rk circunference of the
ing edge of the maiT piece is Neleased fromthe rotor
stored ' ' '

103 106
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energy in the ejection roller spring causes a speedy ejection of the nmai
piece as the roller 151 spins quickly. Second, if the rotor conpletes its
cycle and returns to the hone position, then the mail piece may still lie
between the rotor and platen. As descri bed above, however, the camforces
the cam fol l ower 141 downward, thereby | @yet®ng the platen 101. This

rel eases the mail piece, and the stored energy in the ejection roller
spring causes a speedy ejection of the mail piece as the roller 151 spins
qui ckly. Fig. 13 shows the assenbly of Fig. 12 in a perspective view The
gear train including gear 152 is visible.- The position of the

100\ 110

| [ S 404
400 //;[ | . H | 151
:gg///// 101 101 104
I 1




18 letter stopper 132 relative to the two portions of the platen is clear.
Trigger portion 108 nay be seen. Wen wall 404 (Fig. 4) is present, it
conceal's the rest of the trigger 115 and conceals the camfol |l ower 141 and
gear train including gear 152. Fig. 14 shows the assenbly of Fig. 12 in a
second perspective view. The spring 148 3211? urges shaft 140 rightwards is
visible. The camfoll ower nenber 142 and”“kn&€e |ink may be seen. '
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When nenber 142 is pushed downwards by the rotor camin the home position,
then the knee link forces. the shaft 140 leftwards in Fig. 14. Fig. 15 shows
t he paper path fromthe point of view of the mail piece exit. Letter
detector 110 is promnent, as are ejection roller 151 and ejection idler
404. The bottom and side of the paper paﬂv-%ﬁe defined by horizontal
surface 104 and wall 400. It will be appreci-ated that preferably the letter
detector 110 is at least 2 centineters frgmthe wall 400 so that it will
detect letters but not |abels. Al ’{“\ he position of the letter
detector 110 is selected so tha T~ G

101
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a mail piece is out of the path of the printed surface, so as to mnimze
the possibility of snudging the ink inpression of postage value. Fig. 16
shows t'’he paper path i'n an expanded side view, including 19 a subchassi s
158 shown in phantom Subchassis 158 carries the |letter detector 110 and

ejection idler 404. It wll be appreciaQ3¢1Epat access to the detector 110
I s denied by the

7
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ejection roller and the idler. Figs. 17 and 18 show the subchassis 158 of
Fig. 16 in exploded and perspective views, respectively. Letter detector
110 pivots on shaft 153, urged -agai nst the paper path (out of the page in
‘Fig. 17) by spring 401. The other end 402 of the spring 401 extends from
the subchassis 158 and engages the triggeh /43 will be described in nore
detail below Also visible in Fig. 17 is ejection idler 404, which is held.
in carrier 154 and is urged downwards by spring 155. Spring 402 rests upon
feature 116 (Fig. 7) of the trigger ~ When reis no mail piece in the

paper path the detector |ever 110 i, in the positi 0 shown in Fig. 17,
/

N
/ \,/100
|
/

132 101 122

FIG. 11A



hel d gently there by the spring 401. As a |letter passes al ong the paper
path it deflects detector 110 (into the page in Fig. 17). Later the letter
| eaves 't he paper path and the detector 110 again drops down to its rest
position. If, however, a letter happens to get held in place due to a paper
jam it may continuously deflect the detg#® 110. This transnits force
via spring end 402 and tends to continuously activate trigger 115. As a
result, efforts to dislodge the letter he paper path are unlikely to
cause unwanted extra printing cycl esdnd-t sl ting | oss of postage

val ue.

T\ A\
148 122 140 191

FIG. 12



20 Fig. 19 shows the assenbly of Fig. 12 in expl oded view. Camfoll ower
141 is visible along with. its lever 142 and the knee link 143. It wll be
appreciated that when the linkage is under pressure (i.e. when the rotor is
in its hone position) the only parts under pressure are netal parts.

Pl astic parts, including the platen carriﬁﬂ 22 and platen 101 and part of
the rotor 100, are not under pressure. Thi’s ®Blim nates a problem seen with
many plastics, nanmely the tendency to change skﬁp_\e or 132f ati gue when




subj ected to pressure for long periods. It will also be appreciated that
the geonetry of the lever 142 and link 143. may be (and preferably are)
setected so that when the camfollower is deflected to its maxi mum downward
extent (when the rotor is in its honme position) the pressure on the camis
not very great because the three pivot pﬁ%ﬁﬁf 191, 196, and 140 are nearly
lined up. Wiile the invention has been s Wth respect to a particular
enbodi ment, this in no way limts the scope of the patent, which is defined
by the clains below. Those skilled in the art will have no difficulty
devi si ng obvi ous nodi fications and vari ations

110

_,/
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which all fall within the invention as defined by the clains. 21 dains
We claim 1. A postage meter conprising a print rotor and a resilient
platen*both within a secure housing, said rotor and platen rotatable about
respective axes parallel to each other, said rotor rotatable in only one

107135

direction, said print rotor having a

109 110 151

FIG. 16



honme position and further conprising val ue wheels each having indicia
I ndi cative of postage value, the print rotor and platen together defining a
paper path, the direction of rotation of the rotor defining a downstream
direction of the paper path, the rotor further conprising a radial cam the
meter further conprising a camfoll ower ? ﬁgtioned wi thin the secure
housi ng i n engagenent with the cam saia ZI en held by a carrier novable
toward and away fromsaid print rotor, the carrier mechanically linked to
‘the camfollower such.that when the camfollower is in a first position the
carrier is noved away fromthe print rotor and when the camfollower is in
a second position the carrier is '

N

FIG. 17
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urged toward the print rotor, the cam shaped so that when the rotor is in
its home position the camfollower is said first position and when the
rotor ks away fromits honme position the camfollower is in its second
position, the postage nmeter further conpri@/hd a letter stopper pivoted
within the secure housing and rotatable between a first position, in which
t he stopper inpedes notion along the paper path at a point downstream of
the plane This is the replacenment sheet Date: 806 .
.e N
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22 containing the rotor and platen axes, and a second position in which the
- stopper is out of the paper path, said |letter stopper urged toward said
figst position, said letter stopper nechanically linked with the carrier
such that when the carrier is in its second position the stopper is noved
into its second position. 2. The postage neter of claim1l wherein the
carrier is urged toward the print rotdq® py3a spring. 3. The postage neter
of claim1 in which the camfollower is




further characterized in that its first position I s away from t G460 and
its second position is toward the rotor, and the portion of the radial cam
in contact with the cam foll ower when the rotor is inits hone position is
of larger radius than the rest of the cala 4. The postage neter of claiml
wherein the letter stopper is urged toward its first position by a spring.
5. The postage meter of claim 4 wherein the platen is in two coaxi al

portions and the Iette§2§%3§geﬁe£§ p9§£ﬁ| gg%pgawgﬁgeghgaggrtlons '6." The

postage neter of claim t her aracten

- e A L e v 2

Technical Field

The invention relates generally to postage machines, and relates
more particularly to an improved paper path for a postage

machine.
Background Art

It is not easy to design a postage heter. .The meter has to print
postage, but in addition to that’straightfprward requirement
thefé are imposed numerous 6thef réqqiremgnts. Thé meter.must be
sufficiently secure to satisfy the postal authorities on.whose
behalf postage value is to be printed. This requirement means
that many portions of the meter, including the ascending and/or
descending register and the print rotor, must be within a secure
housing. The housing must be such that one seeking toztamper B
_with the meter would either (1) be uﬂablelfo gain access to parts
of the meter permitting the unauthorized printiﬁg or {2) be able
‘to do so only after_leaving unmistakable signs of the
unauthorized access. Despite the fact that the housing must bé
secure) it must nonetheless permit ready insertion of mail pieces

to be franked, and ready access to the pieces which have been

franked. Despite the fact that the housing must be securé, it
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23 when the camfollower is said first bosition, t he spaci ng between the

platen and the rotor is between 3 and 8 millinmeters. 7. The postage neter
" of claim6 further characterized in that_when the cam follower is said.
© first position, the spacing between the ten and the rotor is between 5

and 7 mllimeters. 8. The postage nmeter of claim1 further conprising a
trigger and a notor, the notor operatively coupled with the rotor to cause .

must nonetheless permit ready removal of a jammed mail piece.

The designer mﬁst also balance incompatible requirements such as
‘that the meter must not be too heavy nor too_eXpensive. It must
also be quite reliable, satisfying requirements imposed by postal
authorities that it perform properly even after half a million or
a million print cycles. And it muét bffef'numerous features as
required and expected by users. The meter must only rarely
misprint postage on mail pieces, and it must print on 1ébé15'as o

well as envelopes.

Uninterrupted efférts have proceeded by the manufacturers of
posfage meters’ for many decades, yet_despiteithese decades of
-effort the meters have not had all the featﬁfes that would be
desired, have not had the manufacturing cost reduced as far as
desired, and héve not béeh as good as might be desired in .
avoiding inadvertent duplicate printings of .postage in the event

" of paper jams.
Disclosure of the Invention

A postage meter has the print rotor and platen within a singié
secure housing, with a letter detection lever along the ‘paper
path downstream from the rotor. The letter detection lever is in-

a spring-loaded coupling relationship with the trigger that

This is the replacement sheet
Date: \. 8 NGV 1998



N

rofation thereof, the trigger pi vot ed wi thin the secure housing and

,rotatable betmeen a first position.in which a portion of the trigger is

imnthln the paper path and a second position in which the trigger is out.. of

ithe paper path, said trigger operatlvely;boupled with a switch having. an-. e

output indicative of the trigger being out- of the paper path the switch N
out put operatively coupled W th thﬁ notor to a?t?ﬁtetthe m)torthQ.n tgge :
ostage nmeter of c 8. wherein the portion.Q e-trigger wthi :
Bapergpa{]ﬁr?'gg%ﬁn FFB H‘Sf' t RE Bl &ﬁ&%SnF&mﬁﬂ-ﬂg fRetheemeter: due dicva and

platen. lﬁhngeJQRStgﬂg gEEectlonC&everBCBHtlnhgg %opggtgg%ugie%P%nd the
spring-loaded coupling keeps the trigger in the triggered
position. This reduces the incidence of unintended duplicate;
frankings in the event of a paper jam. The meter further
ndomprises a platen carrier moving the platen toward and away froﬁ
the rotor; when the rotor is in ité home position. a radigi cém
on the rotdr and cam follower keep the carrier away from thé-
rotor. When franking of a letter begins and the rotor begins to
rotate, the rotor cam releases the cam follower, permitting the
carrier to move up in spring-loaded relation toward the rotor.
In this way the platen grips thé.letter.and the letter moves
along the paper path. A letter stopper is in the paper path
downstream of the rotor when the rotor is in its home position;
when franklng beglns and the carrler moves toward the rotor, the
stopper is withdrawn from the paper path. The stopper helps to
align the lettér so that the postage imprint is optimally
oriented on the letter. The trigger includes an enclosure
containing a free-moving masé; the weight is constrained from
:adial and axial movement relativé to the trigger bivot. The
trigger is balanced in two axes in the plane in which it rotates,
thus it has no (or minimal) net moment about its pivot. The ﬁéss
and the enclosﬁre Shape are selected to damp movement of the
trigger after it is triggered:and as it returns from the

triggered position back to the home position. The portion of the

This is the replacement aheet
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secure housing defines a guide wall perpéndicular to the axis of the rotor,
. the trigger disposed between the platen and the guide wall. 24 11. The
postage nmeter of claim8 further conprising a detection |ever pivoted
! Within the secure housing and rotatabl ebetween a first position in which a
" portion of the detection lever lies within the paper path downstream of the
print rotor and platen

trigger lying within the paper path is substantially within or "~
slightly downstream of the plane containing the rotor and platen

axes.

As a result th paper handling:of the meter is greatly improved.
Jams are less frequent, feeding of mail pieces is more reliable,
printing of postage squarely on the mail piece is enhanced, and
in the event of a jam the likelihéod is reduced of inadvertent.

duplicate printing of postage.
Brief Description of Drawings

The invention will be described with respect to a drawing in"

several figures, of which:
Fig. 1 shows a'prior art paper path in side view;

" Fig. 2 shows the paper path according to the invention in side '

view;
Fig. 3 shows the paper path of Fig. 2 in greater detail;
'Fig. 4 shows the paper path according to the invention from the

direction of insertion of a mail piece including a trigger, a

platen, a print rotor and a letter stopper;

This is the rapiacement sheet
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and a second position in which the detection |lever is substantially out of
t he paper path, said detection |lever urged into the first position by a
first spring means;. said detection |ever coupled by a second spri.ng. feans
with the trigger such that when the 'det2etion lever is in-its second
position the trigger is urged toward its. second position. 12. The postage -
meter of claim1 further conprising a trigger and a notor, the notor

operatively cqupled w the rofor to,cause rotatiop theregf. the trigger
pi vot ed\i%iﬁ/% %J'; H s%%%?‘é %‘gifﬂﬁea{-ﬁ?%?ﬁt_%fn%l%et th BeFFPEFEbXSi't ion in
EQ;?Pig#%Hé)(gh&ﬁeﬁ evié%gggésbgc¥&$giy;the paper path and a secondr.

Figs. 8 and 9 show the platen of Fig. 4 in two different

perspective views together with a carrier;

Figs. 10a, 10B, and 10C show the letter stopper of Fig. 4 and its

mechanical linkage with the platen carrier of Fig. 8;

- Figs. 11A and 11B show a cam follower and knee link which move -

the platen carrier of Fig. 8 downwards;

Figs. 12, 13, and 14 show the assembly of the platen, carrier,
and letter stopper in a side view, a perspective view, and a

second perspective view, respectively;

Fig. 15 shows the paper path from the point of view of the @éil

piece exit;

Fig. 16 shows the paper path in an expanded side view, iﬁgluding

a subchassis;
Figs. 17 and 18 show the'su5¢héssis'6f:fig. 16 in exploded and

perspective views; respectivgly;..ahd

This is the replacement sheet
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which the trigger is out of the paper path, said trigger operatively
coupled with a switch having an output indicative of the trigger being out
of the paper. path, the sw tch output OEELétively coupled with the notor to
actuate the notor, wherein the portion -the trigger within the paper path
is downstream of the plane containing the axes of the rotor and platen, and
wherein the portion of the detection lever lying within the paper path is

downstream of _the portion of .the_triqgger within the.paper th.
_ ' Ff&. 19 shows the assembly o gFig. 2 gn é%p&o ed Yiew.

Where possible, like reference numerals have been used to

identify like elements.
Mode for carrying out the Invention

Turning first to Fig. 20, what may be seen is the postage meter
according to the invention. The meter is containeq generally N
within a secure housing 111. A mail piece is inserted inté ﬁhe h
meter along a paper path 103. The mail piece (which may be'anv
envelope or label) passes between a print rotor 100 (shown in
phantom in Fig. 20) and a platen, and emerges from the meter, to .
the right in Fig. 20. The view from_the entry direction (frém_
the left in gig. 20) is showh in Fig. 4. The vigh.from the.exit
direction (from the right in Fig. 20) is shown in Fig. 15.. The
side view (from the front in Fig. 20) is shown in a large view in
| Fig. 16 and in a detailed view in Fig. 3. A lower aséembly
(shown in phantom as 161 in Fig. 20) is shown in greater detail
in Figs. 12, 13, 14 and 19.  An upper asseﬁbly (sﬂown in bhantqm

as 160 in Fig. 20) is shown in greater detail in Figs. 17 and 18.

Fig. 1 shows a prior art paper path in side view. Rotor 1OQ'and
resilient platen 101 may be seen.z_spring 102 keeps platen 101

urged upwards against rotor 100 continuously. As will be

This is the replacement sheet
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25 13. The postage nmeter of claim 11l wherein the first and second spring
means conprise a single spring. 14. The postage neter of claim 11l in which
a portion of the secure housing defineg a guide wall perpendicular to the
axis of the rotor, and in which the retdr defines a printed region on a
mai | piece, wherein the portion of the detection |lever lying within the
paper path is distanced at least two centineters fromthe wall, and is ,out

of the f i r &9 t ef o of | fY8mi N
whi ch t rﬁgag‘%érpf% ttﬂﬁec’r?éje égiﬂbdlén E—H@ X, algfaf@ﬁ foPfTwEh®i FirBm .
time to time move more or less downwards in Fig. 1 to accommodate

mail pieces of varying thickness.

Those skilled .in the art will also appreciate that the trigger,-
(omitted fop'qlarity in Fig. 1) by which the meter senses arrival
of a mail pie&e must necessarily be some nonzero distance to the
left of the plane. 106 which contains the axes of rotation of the
rotor 100 and platen 101. This is so because the mail piece ’
becomes wedged into the crack bétween the rotor and platen, and“
can move no further until franking begins, that is, until -the i
motor (omitted for clarity in_Fig; 1) is actuated by the ﬁrigge#.
From this it follows that the trigger must be at least slightly.
to the left of the plane 106. It is all too easy for the human
operator to hesitate in inserting a mail piece, so that the o
trigger is actuated and yet the mail piece does_not quite. become
captive betwéeﬁ the rotor 100 and platen 101; the result ‘is
‘wasted postagé value. While this unhappy result.may bé minimized
by moving the trigger rightwards in Fig. 1, the danger is that
the trigger point will be.too far to the riéht (i;e. at or beyond
~ the plane 106 so that fraﬁkiné will not bé poésible since the J

mail piece will not actuate the trigger.

Another difficulty can arise with the arrangement_of Fig; 1 in_

that if a mail piece becomes jammed in the meter, for example so
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conpri ses an el ongate bl ade nenber dféposed about a region between a |ight
source, and |ight sensor, the distance fromthe region to the pivot being
greater than the distance from the pIVOﬁ to the portion of the trigger
within the paper path. 16. The postag er of claim8 in which the
trigger further conprises a free-noving mass wthin an encl osure, the

encl osure shaped to constrain the mass from noverment radial to the pivot

and to ¢@agt {3 Qg fﬁ» ety RN troberall 000 anlde pliatein 101 diRBtyde

meter further conprising a spring urging the trigger into its first

positionsg % loﬂ’@%rqud ATt widh alhdl xd gyesr,civhelree il ltggﬁrdawgéxal anced
that efforts to extricate the mail piece may result in actuating
the trigger once again, using up postage value without printing

the postage value in'a useful way on any mail piece.

Fig. 2 shows the paper path according to the invention in side
view. 1In this simplified diagram the paper path 103 may be seen.
Until franking begins there is a separation 105 between the rotor
100 and platen 101. A cam (omitted for clarity in Fig. 2) on the
rotor 100 displaces a caﬁ follower (also omitted for clarity in
Fig. 2) which moveé the blaten 100 down to the position shown.
Separation 105 is determined by the range of mail piece
thicknesses expected, and may be in the range of 3 to 8
millimeters, or more preferably in the range of 5 to 7

millimeters, or most preferably about 6.35 millimeters.

Fig. 3 shows the paper path of Fig. 2 in greater detail. As may
be seen, the first thing a mail piece strikes when being inserted
along the mail path 103 (parallel to surface 104)'is a portion
108 of the trigger. The trigger is pivoted as will be described
in some detail below, and moves sufficiently to permit the mail

- piece to strike a portion 109_of a letter stopper. The force

~ which must be applied at the_ﬁail piece to deflect the trigger

this far is about 0.15 Newtons. The deflection distance from the
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to have a mnimal net nonent about .its. pivot. 26 18. The postage neter
of claim 16 wherein the trigger is balanced to have a m nimal net nonent -
about its pivot. 19. The postage netergof claim 16 wherein the nmass and
encl osure shape are selected to danp novénment of the trigger during
nmovenent thereof fromthe second position to the first position. 20. A
postage neter conprising a print rotor and a resilient

point at which the mail piece strikes the trigger to the poiht at
which the mail'piece strikes the. stopper is about 5.1
millimeters. Also visible in Fig. 3 is a letter detection lever
110 about which more will be said later. This lever redudes the

unwanted printing of postage in extricating jammed mail pieces.

Fig. 16 shows the paper path side view of Fig. 3 but on a larger
scale. Trigger portion 108 and stopper portion 109 ‘are visible.
Downstream in the paper path are ejection roller 151 and ejection
idler 404. Also visible is part of letter detector 110.__. -:
Detector 110 and igler 150 are .held by subchassis 158, shown in
phantom in Fig. 16. A preferable sequence may be seen as well:"
the trigger portion 108 is ddwééﬁream of the plane 106 éonéainiﬁg_u
the rotor and platén axes; the stopper portion 109 is downsﬁreém
~of the trigger portion 108; and the letter detector 110 is

downstream of the stopper portion 109.

Fig. 4 shows the paper path accbrding to the invention from the
direction of insertion of a mail piece. A smali-po:tion of_the:
bottom of rotor 100 may be seen. Also visible is éuide wallj460
~ formed as part of the seéure case lll,'as well as horizontal '
surface 104. Platen 101, which is in two coaxial portions, mé}@
also be seen. Between the platen 101 and the wall 400 is a
portion 108 of the trigger; 'éétweenfthe two poftions of the
platen 101 is a portion 109 of the letter stopper. Behind.ﬁﬁe‘

-
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pl aten both within a secure housing, ‘said rotor and platen rotatable about
respective axes parallel to each other, said rotor rotatable in only one
direction, said print rotor having a ho pasition and further conprising
val ue wheel s each having indicia indicaﬂﬁve of postage value, the print
rotor and pl aten together defining a paper path, the direction of rotation
of the rotor defining a downstream direction of the paper path, the neter

furth I8¢ ds h ' leqd
W't h et v, T8¢ dectraEL, 26718, BBREn1E Bo ol e3RREIoh: SOlIER sy,
secure ﬁﬂoﬁ”ﬂd1@£3&9@|eaﬂétréﬁﬂeﬁ 3é£é&t8951é089 ggwhi ch a portion of

the trigger I's withint

Figs. 5, 6, and 7 show the trigger 115 of Fig. 4 in perspective,
side, and end views respectively. The trigger is roﬁatéble'about
- pivot 112. Pivot 112 is closer to portion 108 than it is to
blade portion 114; and this yiélds the desirable result thaﬁ'a
small deflection at portion 108 is magnified at blade end 114.
Blade end lies between a light-emitting diode and a
phototrahsistor, the output of which is made availabie to.a
microprocessor which.controls the posiage meter. When the
trigger is in the home position (no mail piece in the meter) the
blade blocks the light. When a mail piece enters the papeg péth,;
the blade is lifted up from the sensor and the phototransistor- is
turned on; this provides a logical signal to the microprocessor
of the meter. Return spring 150 urges the trigger
counterciockwise, so that portion 108 tends to be in the paper
~path. Within the enclosure is a free-moving steel bol£ 120, .about
8 mm in diameter. The enclosure opening is shaped to permit
about 8.4 mm horizontally (dimension 117),-or abouﬁ 0.4 mm of -
clearance horizontally. The opening ls about 8. mm vertlcally, 80
there is only a very slight clearance vertlcally The openlngt
and mass are selected to effectively damp movement of the trigger
when it is returning to its ﬁome'position after actuation by a

mail piece. A 1lid 119 seals the bolt within the enclosure.
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paper path and a second position in which the trigger is out of the paper

path, said trigger operatively coupled with a switch having an out put

indicative of the trigger being out of the paper path, the switch output

operatively coupled with the notor to actliate the notor, the trigger

i further conprising a free-noving mass w thin an encl osure, the enclosure
shaped to constrain the 27 mass from novenent radial to the pivot and to

f ConStra'ﬂeEQ%sga%ﬁe enclosure. is sealed, the performance of the damper is

R Rl T

- it

essentially unchanged with time. This is in contrast to other
approaches which might be taken such as a dashpot or a frictional
mechanism:that is open to the atmosphete. The system is abie‘to
effectively damp the quick movement of the trigger. This is
preferable to prior-art approaches which call for a dashpot,
since a dashpot generally slows things down. It is also
preferable to prior-art approaches that simply use friction,_ B
since such approaches-rely on close tolerances fhat change their

behavior over time.

With reference to Figs. 4 and 7, it should be appreciated that
wall 400 permits only a small portion 108 of the trigger to be’
visible from outside the secure houéing 111. Feature 116 is also
visible in Figﬁ. 5 and 7, about which more will be said later

regarding the letter detector.

: Eigs. 8 and 9 show the platen of Fig. 4 in two differeht
perspective views together with a carrier 122. Carrier 122 is
preferably made of piastic. The carrier pivots on shaft 123
which is fixed td the meter chassis. Shaft 140, a éortion.of
‘which is visible in Fig. 9, is utged by a spring (not shown iﬁ
Fig. 9) so that the platen 101 tends to méve-upwards in Figs; 8
and 9, namely closer to the pfint rotor (not shown in Fig. 9).

The platen 101 is in two portions which are desirably fixed
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from novenent axial to the pivot, the postage neter further conprising a
spring urging the trigger into its first position. 21. The postage neter of
claim 20 wherein the portion of the trigger lying within the paper path is
downstream of the plane containing thE‘ggES'Of the print rotor and platen.
22. The postage neter of claim20 in which a portion of the secure housing
defi nes a guide mall perpendicular to the axis of the rotor, the trigger

di h of
cl ot m 2GRS SOt GhE Ny K8y LAY The pistedFoPLPbeHECHTLET, O
housi ng gingy A'Af 3N FelPefdesfap-£fit into features on the carrier 122.

Figs. 10A, 10B, and 10C show the letter stopper of Fig. 4 and its
mechanical linkage with the platen darrier of Fig. 8. Recall
that platen carrier 122'pivots on shaft 130, which .is fixed to
the meter chassis. The upward ahd downward movement of thej;
carrier 122 is controlled by leftward and rightward movement .of
shaft 140 which is located in hole 131. shaft 140 is urged
leftwards in Fig. 10A by a spring, not shown in Fig. 10A, which
results in the platen 101 being urged upwards in Fig. 10A.toward
the rotor 100. Two forces will-from time .to time oppose the
upward motion of the platen. First, if there is a mail piece in
the meter between the rotor and platen, this forces the piéfeﬁ"
downward since the rotor is held in journal'béarings within.the
meter chassis and so does not move upwards or.downwards. Second;
a cam and cam follower arrangement, omitted for clarity in Figs.
10a, 10B, and 10C, will at times move the shaft 140 rightwards in
Figs. 10A, 10B, and 10C. When the cam follower moves. rightwards
as in Fig. 10A, the space between the platen 101 and rotor 100 is

typically about 7.7 millimeters.

What remains in Figs. 10A, 10B, and 10C is to describe the
linkage between the carrier 122 and the letter stopper 132.

Letter stopper 132 has a portion 109 which is.visible to ‘the user

This is the replacement sheet

pate: ~ 8 NOV 1896 |



first position in which a portion of the detection lever lies within the
paper path downstream of the print rotor and platen and a second position
in which the detection lever is Substantjally out of the paper path, said
detection | ever urged into the first pdgl{jon by a first spring neans; said
detection | ever coupled by a second spring neans with the trigger such that
when the detection lever is in its second position the trigger is urged

toward i(esgsedandipasiqt)i,oand4hel henadtidege ofetwhiiod id aiopms&llIyrt her
conprising a detection
concealed from view below horizontal surface 104. - The stopper
132 pivots about point 191. _Spfing 149 urges the stopper
counterclockwise in Fig. 10A, so that the portion 109 tends to be-
within the paper path. When franking begins, however, as shown
in Fig. 10B, the above-referenced cam and cam follower (discussed
in detail below) release carrier 122, permitting it to rotate
clockwise, that is, permitting the platen 101 to move upwards
‘against the rotor 100. Those skilled in the art will appreciate
that there is a point of engagement at 196 between the carrier
122'and the stopper 132. Upward.moﬁement of the carrier 122
results in a slidihg point of coptacf that forces the stépper 132
to rotate clockwise. From the point of view of the paper bath,_
there are two .results ~-- the portion 109 drops downward (below
the horizontal surface 104) and does not impede movement along
the. paper path, and the platen 101 moves upwards toward the'rotor"

100, tending to grip the mail piece. In the absence of a mail

piece, the nominal spacing is about 0.377 millimeters.

A full discussion of the design for the letter stdpper requires
consideration of Fig. 10C. . In this figure, it is assumed that a
mail piece lies between the rotor 100 and platen 101, thus
forcing the platen 101 and its carrier 122 downward. It will be
appreciated, however, that'thé_shape.of the lever 132 is chosen

so that the_stOpper remains down, out of the paper path. - Only
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28 | ever pivdted within the secure héusing and rotatable between a first
position in which a portion of the detéction lever lies within the paper

{ ~ path downstream of the portion of the trigger lying within the paper path

and a second position in which the detdétion |lever is substantially out of
t he paper path, said detection |lever urged into the first position by a
first spring neans; said detection | ever coupled by a second spring neans

P DR, U8, 4ol el SNl B RAER I, i iy RS
does the shape of lever 132 lead to its being released back to

its counterclockwise spring-loaded position.

In connection with Fig. IOA.the shaft 140 was discussed, which
moves to the right or left to control movement of the platen
carrier 122. Turning now to Figs. 11A and 11B, .a knee linkage
will be described which teﬁds to move the shaft 140 rightwards.
The print rotor 100 has a radial cam with a bump 180. A cam
follower 141 is in contact with the radial cam, and pivots on
point 191. Bump 180 is positioned so that when the rotor- is in
its home position, which is the position of the rotor at rest
between printing cycles,lthe bump engages the cam follower 141.
This forces the cam follower downwards in Fig. 1l1A, which
actuates a knee linkage with link 143, forcing shaft 140 to the

right in Fig. 11A.

~When franking begins as shown in Fig. 11B, the rotor fptates in
the direction shown (counterclopkwise) and the bump 180 no longer
toqches fhe cam follower 141. Because shaft 140 is urged

- leftwards by a spring 148, the result is that link 143 moves
leftward and cam follower, pivoting on 191, rotates

counterclockwise and upwards.

During franking the upward travel of cam follower 141 has three
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25. The postage neter of claim23 wherein the first and second spring neans
conprise a single spring. 26. The postage neter of claim23 in which a
portion of the secure housing defines a guide wall perpendicular to.the
axis of the rotor, and in which the rotdb defines a printed region on a
mai | piece, wherein the portion of the detection lever lying within the
paper path is distanced at least two centinmeters fromthe wall, and is out

of the path of the, printed region._ 27, -The, postage neter of ch6|n120
whi ch t ROsSikjgerl itdher TRAFRLRE Limit. (ﬂ'ga'iléa §p8§BB°§bout

a reg Qmot%reet \Atlzep%]aradsl I:?tp ; Egrjt[.t%eera G |gﬁ1 L nggg roftgoengécstavr}gghf tRE E:'g or

100. Thus in normal franking the follower 141 does not rise all
the way up to the point of touching the cam; it is held down by
the platen having reached the rotor. Indeed as a mail piece of
varying thickness passes along the mail path, the platen 122
rides up and down the lower surface of the mail piece, and in a
corresponding way the follower 141 moves up and down, never

reaching up to have contact with the cam.

A feature at 144 (Fig. 11A) is capable:of limiting.the upward.:;
travel of the cam follower 141. The feature is called into use
only during assembly and disassembly of the meter, by inserting a
rod-shaped spacer, when the rotor is not in plaoe to push down

the platen 122 or follower 141.

It might be thought that the cam follower 141 could, through
inadvertence, be pushed too far down SO that it would not come
back up, that ls, with po;nt 196 ‘below the line of points 191 and
140 (Fig. 11la). A feeture'ZSO in the meter base provides a point

. below 196 to prevent such movement.

Figs. 12, 13, and 14 show the assembly of the platen, carrler,
and letter stopper in a side view, a perspectlve view, and a

second perspective view, respectively. Turning first to Flg. 12,
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region to the pivot being greater than the distance fromthe pivot to the
portion of the trigger within the paper path. This is the replacenent sheet
29 28. The postage neter of claim 20 whgrein the trigger is balanced to
have a m ni mal net nonment about its piv§£7-29. The postage neter of claim
20 wherein the mass and encl osure shape are selected to danp novenent of.
the trigger during _

this shows a side view of the paper path, thus corresponding to
Figs. 3 and 16. Cam follower 141 is distant in the pagé, neki
closer is the trigger 115, a small portion of which is visible in
front-of.the cam follower 141. Still closer is the letter
stopper 132, a small.portion of which is also visible in front of
the cam follower 141. Platen 101 is also visible. Ejeétion
roller 151 is in plain view, actuated by a gear train including
gear 152 which engages a gear on the rotor, omitted for clarity
in Fig. 12. shaft 140 is urged leftwards by spring 148, the
letter stopper 132 is urged countercldckwise by spring 149, and
the trigger 115 is‘hrged counterclockwise by spring 150. When
ﬁhe meter is in the home position (i.e. franking is not taking
place) the trigger and stopper are both in the paper path, and

the platen is not.

When a mail piece enters thé meter, it deflects the trigger 115
clockwise. This raises the blade 114 and turns on the franking
motor to commeﬁce rotation of the print rotor. As the rotor
leaves its home position, cam follower 141 is pérmitted=to rise. -
Spring 148 pulls the shaft 140 rightwards, thereby.rotating'the

. carrier 122 clockwise and lifting the platen 101 up to ride on
the lower surface of the mail piece. Carrier 122 also forces:ihe
stopper 132 to rotate clockwiée, thus pulling it down énd beloﬁ
the paper §ath. The mail piece, gripped between the rotor and

platen 101, is drawn to the right in Fig. 12. Gear 152 i driven

This is the replacement sheet

Date: - § NOV 1996



nmovenment thereof fromthe second position to the first position. 30. The
postage neter of claim 20 in which the rotor further conprises a radial
cam the meter further conprising a cam fol | ower positioned within the

secure housing in engagenent with the cghli_said platen held by a carrier
novabl e toward and away fromsaid print rotor, the carrier mechanically®
linked to the cam foll ower such that when the camfollower is in a first

oSt 1 ONci BEIcGREE! B LAeRURLANAN " Qild RRPERA Gt jban S e GrlR

fdlwmrl In~a se carri I'S urged towa

rotor, tf§10§§1i9ﬁ8§§§§r %ﬁ@%dW@i%ck@ig%Oto&h a&l‘bié&@“ﬁdvegtét"fifﬁa

can1fo||omer s sal posi tTon an
speed as driven by the rotor 100. Because the ejection roller

moves no faster than the mail piece (during the time that it is
in contact with the mail piece), energy is stored in a spring

wrapped around the shaft of the ejection roller 151.
Ejection of the mail piece can happen in either of two ways.

First, if the mail piece is short in comparison to the
circumference of the rotor, then the trailing edge of the mail
piece is released from the rotor and platen 101, and the stored
energy in the ejection roller spring causes a speedy ejection of

the mail piece as the roller 151 spins quickly.

Second, if the rotor oompletes its cycle ahd returns to the home
position, then the mail piece may still lie between the rotor and
platen. As described above, however, the cam forces the cam
follower 141 downward, thereby lowering-the platen 101. This
releases the mail piece, and the stored energy in the ejection
roller spring causes a speedy ejection of the mail piece as the

roller 151 spins quickly.

Fig. 13 shows the assembly offrig. 12 in a perspective view. The

gear train including gear 152 is visible. The position of the
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rotor is away fromits hone posigion'ihe camfollower is inits second"
position. 31. The postage neter of claim30 wherein the carrier is urged
I toward the print rotor by a spring. 32. ,The postage neter of claim30 in

" which the camfol lower is further charaeferized in that its first position
is away fromthe . 30 rotor and its second position is toward the rotor,
and the '

letter stopper 132 relative to the two portions of the platen is
clear. Trigger portion 108 may_be seen. When wall 404 (Fig. 4)
is present, it conceals the rest of the trigger 115 and conceals

the cam follower 141 and gear train including gear 152.

Fig. 14 shows the assembly of'Fig. 12 in a second perspective
view. The spring 148 which urges shaft 140 rightwards is
visible. The cam follower member 142 and knee link may be seen.
When member 142 is pushed downwards by the rotor cam in the home
position, then the knee link forces the shaft 140 leftwards in

Fig. 14.

Fig; 15 shows the paper path from the point of view of the méil
piece exit. Letter detector 110 is promihent, as a:é ejection
roller 151 and ejection idler 404. The bottom and side of the
paper path are_defined by horizontal surface 104 and wall 400.
It will be appreciated that preferably the letter detector 110 is
‘at least 2 centimeters from thé wall 400 so that it will detéc;
letters but not labels. Also preferably the position of the
letter detector 110 is sélected so that its point of contact with
a mail piece is out of the path'of the'printed,surface, so as to
minimize the possibility of smudging the ink impression of |

t

postage value.

Fig. 16 shows the paper path in an expanded side view, including
This is the replacement sheet
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portion of the radial camin contact wwth the camfoll ower when the rotor
Is inits hone position is of larger radius than the rest of the cam 33.
The postage neter of claim 30 further cq@prising a letter stopper pivoted
within the secure housing and rotatabl e~thetween a first position in which
t he stopper inpedes notion along the paper path and a second position in
whi ch the stopper is out of the paper path, said |letter stopper urged

toward sai ' Siytiq0 id. OPREK- ' : 'fﬁg%i it h

t he carr!gergughfclﬁgf Egt l%kl?e%hfhe ggr %I&’ITEar _r“ioélt'i ngl%?) g@%%%n@dqgjlodsﬁ%fon t e‘mé

stopper jgtgB¥edetBbeor! 119060 Setlich idler 404. It will be
appreéiated that access to the detector 110 is denied by the

ejection roller and the idler.

Figs. 17 and 18 show the subchassis 158 of Fig. 16 in exploded
and perspective views, respectively. Letter detector 110 pivots
on shaft 153, urged against the paper path (out of the pagé in
Fig. 17) by spring 401. The other end 402 of the spring 401
extends from the subchassis 158 and engages the trigger as will
be described in more detail below. Also visible in Fig. 17 is
ejection idler 404, which is held in carrier 154 and is urged
downwards by spring 155. Spring 402 rests upoﬁ feature 116 (Fig.
7) of the trigger 115. When there is no mail piece in the paper
path the deteétor lever 110 is in the position shown in Fig. 17,
held.gently ihere by-the spring 401. As a 1etter passes along
the paper path it deflects detecfor 110 (into the page.in Fig.

17). Later the letter leaves the paper path and the éetector 110
again drops dqwn to its rest position. - If, however, a lette;lt '
happens to get held in place due to é paper jam, it may-
continuously deflect the detector 110. This transmits . force via
spring end 402 and tends to continuously activate trigger 115.
As a result, efforts to dislodge the letter from the paper path

. are unlikely to cause unwantéa exira printing cycles and the

resulting loss of postage value.
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34. The postage neter of claim 33 wherein the letter stopper is urged
toward its first position by a spring. 35. The postage neter of claim 34
wherein the platen is in two coaxial portions and the |letter stopper is
positioned between the portions. 36. Th@&0Opostage neter of ctaim 30 further
characterized in that when the camfollower is said first -position, ‘the
spaci ng between the platen and the rotor is between 3 and-8 mllineters.

Fig. 19 shows the assembly of Fig. 12 in exploded view. Cam
follower 141 is visible along with its lever 142 and the knee
link 143. It will be appreciated that when the linkage is under
pressure (i.e. when the rotor is in its home position) the only
parts under pressure are metal parts. Plastic parts, including
the plateh carrier 122 and platgn 101 and part of the rotor 100,
are not under pressure. This eliminates a problem seen with many
plastics,.namely the tendency to change shape or to fatigue when

subjected to pressure for long periods.

It will also be appreciated that the geometry of tﬁe lever 142
and link 143 may be (and preferably are) selected so that when
the cam follower is defleéted to its maximum downward extent
(when the rotor is in its home position) the pressure on the cam
is not very great because the three pivot points 191, 196, and

140" are nearly lined up. -

"wWhile the invention has been shown with respect to a ﬁarticular
- embodiment, this in no way limits the scope of the patént, which
is defined by the claims below. Those skilled in the art will
have no difficulty devising obvious modifications and variations

‘'which all fall within the invention as defined by the claims;"
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31 37. The postage nmeter of claim 36 further characterized in that when the
camfollower is said first position, the spacing between the platen and the
rotor is between 5 and 7 mllinmeters. 3 The postage neter of claim 33
wherein the | ocation at which the stop -1 npedes notion al ong the paper
path is downstream of the plane containing the axes of the.rotor and :

pl aten. 39. The postage neter of claim33 wherein the | ocation at which the
st opper inpedes notion along the papeF Bi%g i s downstream of the portion of
the trigger lying within the paper pa %. . The postage neter of claim 39
wherein the portion of the

We claim:

1. A postage meter comprisinq'a print rotor and a resilient
platen both within a secure housing, said rotor and platen
rotatable about respective axes parallel to each.other, said
rotor rotatable in only one direction, said print rotor having a
ﬁome position and further comprising value wheels each having
indicia indicative of postage value, the print rotor and platen
together defihing a paper path, the direction of rotation of the
rotor defining a downstréam difection of the paper path, the
rotor further comprising a radial cam, the meter further
comprising a cam follower positioned within the secure housing in_
engagement with the cam; said platen held by a carrier movable
toward and away from said print rotor, the carrier mechanically
linked to the cam follower such that when the cam follower is in
a first posit%on the carrier is moved away from the print rotor
and when the cam follower is in a second position the carrier is
urged toward the print rotor, the cam shaped so that when the
rotor is in its home position the cam folldwer is said first
position and when the rotor is away from its home position the
cam follower is in its second position, the postage meter further
comprising a letter stopper pivoﬁed.within.the secure housing and
rotatable between a first poéition,.in which the stopper impedes

motion along the paper path at a point downstréam of the plane
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trigger lying within the paper path is downst r eam of the pl ane cont ai ni ng
the axes of the print rotor and platen. 41. A postage neter conprising a
print rotor and a resilient platen, said rotor and platen rotatable about
respective axes parallel to each other,22aid rotor rotatable in only one
direction, said print rotor having a hone position and further conprising
val ue wheel s each having indicia indicative of postage value, the print
- rotor and platen together defining a paper path, the direction of rotation
of the reontaining khearotarsandaplatencexes ,opndhe seeondPositian dter
further conprising a trigger and a notor, the notor operatively coupled -
wi th t hewhbeBr the stopper is out of the paper path, said letter stopper
urged toward said first position, said letter stopper
mechanically linked with the carrier such that when the carrier
is in its second position the stopper is moved into its second .

position.

2. The postage meter of claim 1 wherein the carrier is urged

toward the print rotor by a spring.

3. The postage meter of claim 1 in which the cam follower is
further characterized in that its first position is away from the
rotor and its second position is toward the rotor, and the
portion of the radial cam in contact with the cam follower when
the rotor is_in its home position is of larger radius than the

rest of the cam.

4. The postage meter of claim 1 where;n the letter stopper is-

urged toward its first poéition by a spring.

5. The postage meter of claim 4 wherein the platen is in two
coaxial portions and the letter stopper is positioned between the

portions.

6. The postage meter of claim 1 further characterized in that
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32 to cause rotation thereof, the trigger pivoted within the secure housing
and rotatabl e between a first position in which a portion of the trigger is
wi't hin the paper path and a second p05|t|on in which the trigger is out of
t he paper path, said.trigger operativel%2coupled with a switch having an
out put indicative of the trigger being out of the paper path, the swtch
out put operatively coupled with the notor to actuate the motor, the

when the cam follower is said flrst position, the spacing between

the platen and the rotor is between 3 and 8 millimeters.

7. The postage meter of claim 6 further characterized in that
when the cam followér is said first position, the spacing between
the platen and the rotor is between 5 and 7 millimeters.

8. The postage meter of claim 1 further comérisingta trigger and
a motor, the motor operatively coupled with the rotor to cause
rotation thereof, the trigger pivoted within the secure housing
and rotatable between a first position in which a portion of the
trigger is wiphin the paper path and a seéond poéition in which
the trigger is out of the paper path, said trigger operatively
coupled with a switch having an output indicative of the trigger
being out of the paper path, the switch output operatively

coupled with the motor to actuate the motor.

9. The postage meter of claim 8 wherein the portion-of the
trigger within the paper path is downstream of the plane

containing the axes of the rotor and platen.

10. The postage meter of claim 8 in which a portion of the
secure hou51ng defines a gulde wall perpendlcular to the axis of

the rotor, the trlgger dlsposed between the platen and the guide
wall.
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post age neter further conprising a détection |ever pivoted within the
secure housing and rotatable between a first position in which a portion of
the detection lever lies within the paper path downstream of the pri.nt .
rotor and platen and a second position_2% which the detection lever is’
substantial ly out of the paper path, said detection |ever urged into the
first p05|t|on by a first spring neans; said detection |ever coupled by a

second s neans with the trigge such that when the detectign lever is
inits Dn %%s???%ﬂg?h@eFFFgﬁg i@lﬂrﬁeE“FBQﬁFdc?@EréﬁéBﬁdap5§tFF$ﬁ°n42

The pOStfg$E£m%f$otédC&f£Hkn i A eeggégréhﬁo giﬁéogngfrogatable between a

first position in which a_portion of the detection lever lies
within the paper path downstream of the print rotor and platen
and a second position in which the detection lever is
substantially out of the paper path, said detection lever urged
into the firsﬁ position by.a first spring meaﬁs;. said detection
lever coupled by a second épring means with the trigger such that
when ﬁhe detection lever ié in its second position the trigger -is

urged toward its second position.

12. The postage meter of claim 1 further comprising a trigger
and a motor, the motor operatively coupled with the rotor to
cause rotation thereof, the t:lgger pivoted w;th;n the secure -
housing and rotatable between.a firét position in which a ﬁortion
of the trigger is within the paper path and a second position in
which the trigger is out of the paper path, said trigger
operatively coupled with a swiféhfhaviqg an output indicative of
the trigger being out of the paéer path, the switch output
operativelj coupled with the motor to actuate the ﬁotor, wherein
“the portion of the trigger within the paper path is downstream of
the plane containing the axes of the rotor and platen, and
wherein the portlon of the detection lever lying within the paper
path is dbwnstream of the portion of the trigger within the paper

path.
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trigger lying within the paper path is downstream of the plane containing
the axes of the print rotor and platen, and the portion of the detection
| ever lL.ying within the paper path is downstream of the portion of the
trigger lying within the paper path. 233 43. The postage neter of claim
41 wherein the first.and second spring means conprise a single spring.

13. The postage meter of claim 11 wherein the first and second

'spring means comprise a single spring.

14. The postage meter of claim 11 in which a portion of the
secure housing defines a guide wall pérpendicular to the axis of
the rotor, and in which the rotor defines a printed region on a
mail piece, wherein the portion of the detection lever lying
within the paper path is distanced at least two centimeters from

the wall, and is out of the path of the printed region.

15. The postage meter of claim 8 in which the trigger further
comprises an elongate blade member disposed about a region
between a iight source and light sensor, ﬁhe distance from the.
region to the pivot béing greater than the diétance from the

pivot to the portion of the trigger within the paper path.

16. The postage meter of claim 8 in which the trigger further
comprises a fr?e-moving mass within an enclosure, phé enclosure
shaped to constrain the mass from movement radial to the pivot
and to constrain the mass from movement axial to the pivot, the
postage meter further comprising a spring urging the trigger intd

its first position.

17. The postage meter of claim 8 wherein the triggef is balanced

to have a minimal net moment about its pivot.
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‘44. The postage neter of claim4l in which a portion of the secure housing
definées a guide wall perpendicular to the axis of the rotor, the trigger
di sposed between the platen and the guide wall. 45.- The postage neter of
claim41l in which a portion of the secy£@ hdusing defines-a gui de wall
perpendi cular to the axis of the rotor, and in which the rotor defines a
printed region on a mail piece, wherein the portion of the detection |ever
lying within the paper path is distanced at |east two centineters fromthe
wal |, andi8ks Bhe ppstiagepmetest ofhelaimilédwheyedn the tTiggssstisye neter
of claim4l in which the trigger further . .

balanced to have a minimal net moment about its pivot.

19. The postage meter of claim 16 wherein the mass and enclosure
shape are selected to damp movement of the trigger during

movement thereof from the second position to the first position.

20. A postage meter comprising a print rotor and a resilient
_platen both within a secure housing, said rotor and platen
rotatable about respective axes parallel to each other, said
rofor rotatable in only one direction, said print rotor having a
home positionland further comprising value wheels each having
indicia indiéative of postage value, the print rotor and platen
together defining a paper pafh, the direction of rotation of the
rotor defining a downstream di:ection of the paper path, the
meter further comprising a trigger and a motor, the motor
operatively coupled with the rotor,to cause rotation thereof, the
trigger pivoted within the secure housing and rotatable between a
first position in which a portion of the triggér i§ within the
paper path anq a second position in which the trigge;_is out of
'the paper path, said trigger Operativély coupled with a switch
having an Output indicative of the trigger being out of the paper
path, the switch output operatively coupled with the motor to
actuate the motor, the trigger further comprising a free-moving

mass within an enclosure, the enclosure shaped to constrain the
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conprises an el ongate bl ade nenber di sposed about a regi on between a |ight
source and |ight sensor, the distance fromthe region to the pivot being
greater than the distance fromthe pivot-to the portion of the trigger
within the paper path. 47. The postage Z®&ter of claim4l in which the
trigger further conprises a free-noving mass within an enclosure, the

encl osure shaped to constrain the.mass from novenent radial ‘to the pivot

and to constrain the mass. fro vene axial to the pivot, the _
mass f&om movement ragigg'to”gﬂe'pivot ana topconstraln the mass
from movement axial to the pivot, the postage meter further

comprising a spring urging the trigger into its first position.

21. The postage meter of claim 20 wherein the portion of the
trigger lying within the paper path is downstream of the plane

containing the axes of the print rotor and platen.

22. The postage meter of claim 20 in which a portion of the
secure housing defines a guide wall perpendicular to the axis of
the rotor, the trigger disposed between the platen and the guide

wall.

23, The postagq meter of claim 20 further comprising a detection
lever pivoted.within the secure housing and rotatable between a
first position in which a portion of the detection lever lies
within the paper path downstream of the print rotor and platen
"and a second position in which the detection lever is
substantially out of the paper path, said detection lever urged
into_the_first position by a first spring means; léaid detectibn
lever coupled by a second spring meahs with the trigger such that
when the detection lever is in its second position the triggef is
urged toward its second position.

i

24. The postage meter of claim 21 further comprisihg a detection

__________.,_#_——-——).___ . . g . .
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34 postage meter further conprising a spring urging the trigger into its
first position. 48. The postage neter of claim4l wherein the trigger is
bal anced to have a mininmal net noment about its pivot. 49. The postage
meter of claim47 wherein the trigger i28bal anced to have .a mini mal net
nonent about its pivot. 50. The postage neter of claim47 wherein the nass
and encl osure shape are selected to danp novenent of the trigger during

gggeggg ﬁ%%g:egkéﬁéﬁﬂﬂigﬁ OSItI?ﬁ¥tQ t he f rs% (ﬁife(betweenTQe
first position in which a portlon of the detection lever lies
within the paper path downstream of the portion of the trigger
lying within the paper path and a second position in which the
detection lever is substantially out of the paper path, said
detection lever urged into the first position by a.first spring
means; said detection lever coupled by a second spring means |
with the trigger such that when the detection lever is. in its
second position the trigger is urged toward its secoeg position.

4

25. The postage meter of claim 23 wherein the first and second

spring means comprise a single spring.

26. The postage meter of claim 23 in which a portion of the
secure housing defines a guide wall perpendicular to the axis of
the rotor, and in which the roter defines a printed region on a
mail piece, wherein the portion of the detection lever lying
within the paper path is distanced at least two centiﬁeters from

the wall, and is out of the path of the printed region.

27. The postage meter of claim 20 in theh the trigger further
comprises an elongate blade member dispOsed about a region :

between a. light source and light sensor, the distance from the
region to the pivot being greater than ﬁhe.distence.from the

pivot to the gortién of the trigger within the paper path.
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tonprises a radial cam the meter further conprising a cam follower
positioned within the secure haousing in engagenent with the cam said

pl aten held by a carrier novable toward and away fromsaid print rotor, the
carrier mechanically linked to the cam%3] | ower such that when the cam
follower is in a firt position the carrier is noved away fromthe print
rotor and when the camfollower is in.a second position the carrier is

urged toygrd $he p&ts%gsgggnﬁggfft Be eimhégeghéeemathw!“ailigggrmtsor is in

its home position tl ower 1s sal ITst position an en the
rotor i Spa¥aENcédotdbl havBOHEmRAtmhLORet iomaAtl AbbaveitsSphibokls second

posi tion.
29. The postage meter of claim 20 wherein the mass. and enclosure
shape are selected to damp movement of the trigger during

movement thereof from the second position to the first position.

30. The postage meter of claim .20 in which the rotor further
comprises a radial cam, the meter further combrising a cam
follower posifioned within the secure housing in engagement with
the cam, said platen held by a car:ier movable toward and away
from said print rétor, the carrier mechanically linked to the cam
follower such that when the cam follower is in a first position
the carrier is moved away from the print iotor and when the cam
follower is in a second pdsition the carrier is urged toward the
print rotor, the cam shaped so that when the rotor:- is in its home
position the cam follower is said first position and when the
rotor is away from its home position the cém follower‘is in its

second position.

31. The postage meter of claim 30 wherein the carrier is urged

toward the print rotor by a spring.

32. The postage meter of cldim 30 in which the cam follower is

further characterized in that its first position is away from the
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52. The postage neter of claim51 wherein the carrier is urged toward the

- print rotor by a spring. 53. The postage neter of claim51 in which the

camfollower is further characterized in that its first position is away _
fromthe rotor and its second position B8 toward the rotor, and the portion
of the radial camin contact with the camfollower when the rotor is inits
honme position is of larger radius than the rest of the cam

rotor and its second position is toward the rotor, and the
portion of the radial cam in contact with the cam follower when
the rotor is in its home position is of larger radius than the

rest of the cam.

33. The postage meter of claim 30 further comprising a letter
stopper pivoted within the.secure housing and rotatable between a
first position in which the stopper impedes motion ‘along the
paper path and a second position in which the.stopper is out of
the paper path, said letter stopper urged toward said first
poéition, said letter étopper mechanically linked with the
carrier such that when the carrier is in its second position the

stopper is moved into its second position.

34. The postage meter of claim 33 wherein the letter stOppér is

urged toward its first position by a spring.

35. The postage meter of claim 34 whe;éin the platen is in two
coaxial portions and the letter stopper is positioned between the

portions.

36. The postage meter of claim 30 further characterized in that
when the cam follower is said first position, the spacing between

the platen and the rotor is between 3 and 8 millimeters.
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54. The postage neter of claim51 further conprising a letter stopper

pi voted within the secure housing and rotatable between a first position in
whi ch the stopper inpedes notion along the paper path and a second position
in which the stopper i's out of the papetlpath, said |etter stopper urged
toward said first position, said |etter stopper mechanically |inked wth
the carrier such that when the carrier is in its second position the
stopper is nmoved into its second position. 55. The postage neter of cl ai m
54 wher @iTn t IRhe @ostagr opgler iof (wlain tHafurther icharagberized by shat

sprlng 56. The postage neter of claim5l1 wherein the platen is in two
when the cam follower is said first position, the spacing between

the platen and the rotor is between 5 and 7 millimeters.

38. The postage meter of claim 33 wherein the location at which
the stopper impedes motion along the paper path is downstream of

the plane containing the axes of the rotor and platen.

39. The postage meter of claim 33 wherein the location at which
the stopper impedes motion along the paper path is downstream of

the portion of the trigger lyihg within the paper'path.

40. The postage meter of claim 39 wherein the portion of the
trigger lying within the paper path is downstream of the plane

containing the axes of the print rotor and platen.

41. A postage meter comprising a print rotor and a resilient
platen,.said rotor and platen rotatable about respective axes
parallel to each other, said rotor rotatable in:only one
direction, said print rotor having a home position.and further
comprising value wheels each having indicia indicative of postage
value, the print rotor and platen together defining a paper péth,
the direction of rotation of the rotor defining a downstream
direction of the paper path, the meter further comprising a

trigger and a motor, the motor operatively coupled with the rotor
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“coaxi al portions and the letter stoppé? I s positioned between the portions.
36 57. The postage nmeter of claimb51l further characterized in that when
the camfollower is said first position, the spacing between the platen and
the rotor is between 3 and 8 nmillineterX2_58. The postage neter of claim57
further characterized in that when the camfollower is said first position,
t he spaci ng between
to cause rotation thereof, the tfigger pivoted within the secure
housing and rbtatable between a first position in which a portion
of the trigger is within the paper path and a second position in
which the'triggér is out of the'péper path, said trigger
operatively coupled with a switch having an output indicative of
the trigger being out of the paper path, the switch output
operatively coupled with the motor to actuate thé motor, the
postage meter further comprising a detection lever pivoted within
the secure housing and rotatable between a first position in
which a portion of the detection lever lies within the paper path
downstream of the print rotor and platen and a second position in
which the detection lever is substantially out of the paper path,
said detection lever urged into the first position by a first
spring means; said detection lever coupled by a second spring
means with the trigger such that when the detection lever is in

its second position the trigger is urged toward its second

position.

42. The postage meter of claim 41 wherein the_portion of the
trigger lying within the paper path is downstream ;f the plane
containing the axes of the print rotor and platen, and the
portion of the detection lever lying within the paper path is
downstream of the portion of the trigger lying within the paper

path..
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. the platen and the rotor is between 5 and 7 mllinmeters. 59. The postage

- meter of claimb54 wherein the |ocation at which the stopper inpedes notion
. is downstream of the plane containing the axes of the rotor and platen. 60.
The postage neter of claim54 wherein the3portion of the trigger lying

;. wthin the paper path is downstream of the plane containing the axes of the
~print rotor and platen; wherein the location at which the stopper inpedes
nmotion i s downstream of the portion of.-the trigger lLying within the paper
 pat h, and3whefMhien posdage meliebfof tedada ddt iwheredve the) ifig st tand secopdper

path is dowstream of the |ocation at. which the stopper inpedes notion
spring means comprise a single spring. -

44. The postage meter of claim 41 in which a portion of the
secure housing defines a guide wall perpendicular to the axis of
the rotor, the'trigger disposed between the platen and the guide

wall.

45. The postage méter of claim 41 in which a portion of the
secure housing defines a guide wall perpendicular to the axis of
the rotor, and in which the rotor defines a printed region on a

| mail piece, wherein the portion of the detection lever 1ying
within the paper path is distanced at least two centimeters from

the wall, and is out of the path of the printed region.

46. The postage meter of claim 41 in which the trigger further
cgmprises an elongate blade member disposed Qbout a region
between a light source and light sehsor, the distance from the
region to the pivot being greaﬁer than the distance from the

pivot to the portion of the trigger within the paper path.

47. The postage meter of claim 41 in which the trigger furthef'
comprises a freeemoving mass within an enclosuré, the enclosure
shaped to constrain the mass from movement radial to the pivot

and to constrain the mass from movement axial to the pivot, the
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postage meter further comprising a spring iifging the trigger into

its first position.

48. The postage meter of claim 41 wherein the trigger is

balanced to have a minimal net moment about its pivot.

49. The postage meter of claim 47 wherein the trigger is
balanced to have a minimal net moment about its'pivot.

50. The postage meter of claim 47 wherein the mass and enclosure
shape are selected to damp movement of the trigger during

movement thereof from the second position to the first position.

51. The postage meter of claim 41 in which the rotor further
comprises a radial cam, the meter further.comprising a cam
follower positioned within the secure housing in engagement with
the cam, said platen held by a éarrier movable toward and away
from said print rotor, the'carrier mechanically linked to the cam
follower such that when the cam féllower is in.a'fifst position

the carrier is moved away from the print rotor and when the cam

. follower is in a second position the carrier is urged toward the

print rotor, the cam shaped so that when the rotor is in its home
position the cam follower is said first position and when the
rotor is away from its home position'the’'cam follower is in its

second position.
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52. The postage metér of claim 51 wherein the carrier is urged

toward the print rotor by'a spring.

53. . The postage meter.of claim 51 in which the cam follower is

further characterized in that its first position is ‘away from the
rotor and its second pbsitidn is toward the rotor, and the
portion of the radial cam in contact with the cam follower when

the rotor is in its home position is of larger radius than the

- rest of the cam.

54. The postage meter of claim 51 further comprising a letter
stopper pivoted within the secure housing and rotatable between a
first position'in which the stopper impedes motion along the
paper path and a second position in which the stopper is out of
the paper path; said letter stopper urged toward said first
position, said letter stopper mechanically linked with thé
carrier such that when the carrier is in its second position the

stopper is moved into its second position.

55. The postage meter of claim 54 wherein the letter stopper is

- urged toward its first position by a spring.

56. The postage meter of claim 51 wherein the platen is in two
coaxial portions and the letter stopper is positioned between the

portions.
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57. The postage métér of claim 51 furthéf characterized in that
when the cam follower is said first position, the spacing between

the platen and the rotor is between 3 and 8 millimeters.

58. The postage meter of claim 57 further characterized in that
when the cam follower is said first position, the spacing between

the platen and the rotor is between 5 and 7 milliméters.

59. The postage meter of claim 54 wherein the location at which
the stopper impedes motion is downstream of the plane containing

the axes of the rotor and platen.

60. The postage meter of claim 54 wheréin the portion 6f the
trigger lying within the paper path is downstream of the plané
containing the axes of the print rotor and platen, wherein the
location at which the stopper impedes motion is downstream of the
portion of the trigger lying within the paper path,. and wherein
the portion of the detection lever lying within the paper path is

downstream of the location at which the stopper impédes motion.
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Abstract

Postage Meter wifh'Improved Paper Path

A poétage meter has the print'rotor and platen within a’
single secure housing, with a letter detection lever along
the paper path downstream from the rotor. The letter
detection lever is in a spring—loaded coupling relationship
with the trigger that triggers franking. The meter further
comprises a platen carrier moving the platen toward and away
from the rotor, allowing the platen to grip the letter and
move it along the paper path. A letter stopper is in the
paper path and helps to align the letter so that the postage
imprint is optimally orientedfoh the letter; The trigger
includes an enclosure containing a free-moving mass; the
weight is constrained from radial and axial movement '

relative to the trigger pivot.

Figure 13

This is the replacement sheet -

oatee |~ MOV 186



