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Description

The invention disclosed herein relates to an ink
pad device, particularly for inking a printing device,
particularly a printing device of a mailing machine.

In the mail processing field, it is highly desirable
to imprint postage and other indicia on envelopes,
packages, tapes, etc. at a high speed. With such high
speed operation, particularly where high volume is in-
volved, it is important to maintain the quality of im-
printed postage and other indicia.

In European Patent Application (EP-A) No.
321098 there is disclosed an inker module. The whole
content of this disclosure is hereby incorporated in the
present application.

It has been proposed, in French Patent Applica-
tion No. (FR-A)2004842 (and in its counterpart GB-A-
1248166) that an ink pad should be made up of a ma-
terial which sorbs ink and that the ink should be held
in an ink chamber in a layer adjacent to the ink pad.
This device also suggests an ink reservoir and a
channel connecting the latter with the chamber. Ca-
pillary forces are used to achieve a supply of ink.

US Patent No. (US-A)3646907 has a similar dis-
closure and also refers to raised structures which par-
tition the ink chamber.

According to the invention, there is provided an
ink pad device comprising an ink pad made of a ma-
terial which sorbs ink, an ink chamber for holding ink,
said ink pad being at least partially disposed in said
ink chamber adjacent a layer of ink held in said ink
chamber to sorb ink directly from said layer, the ink
chamber being attached to a base with which an ink
reservoir is integral, there being means connecting
said reservoir with said ink chamber for supplying ink
from said reservoir to said ink chamber, said connect-
ing means including an ink pump arranged for pump-
ing ink from said reservoir to said ink chamber; char-
acterised in that the ink pump comprises a deform-
able chamber and valving such that upon compres-
sion of said chamber, ink therein is expelled for deliv-
ery to said ink chamber and upon release of said com-
pression ink is drawn therein from said reservoir. The
ink chamber and the ink pad are configured such that
the ink pad when mounted in the ink pad device is at
least partially disposed in the ink chamber adjacent a
layer of ink held in the ink chamber to obtain ink direct-
ly from the layer.

In a specific embodiment, the ink chamber in-
cludes therein a plurality of partitions defining a plur-
ality of channels for holding ink, and the ink pad is at
least partially disposed in the ink chamber contacting
the partitions adjacent the channels to obtain ink dis-
posed in the channels. The ink chamber may com-
prise structure defining a manifold extending adja-
cent an end of the ink channels in communication
therewith.

In a specific embodiment, the ink pad comprises
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one or more layers of a material which sorbs ink from
a layer of ink which the material is in contact.

According to an embodiment of the invention, an
inlet is provided to the ink chamber for supplying ink
thereto. Preferably, an outlet is also provided from the
ink chamber for removing excess ink accumulated in
the ink chamber.

According to an embodiment of the invention, the
ink pad device includes an ink reservoir. In a specific
embodiment, the ink chamber and reservoir are at-
tached so as to form a unit. Thus, the ink pad, the ink
chamber and the reservoir may be moved as a unit
from the home position referred to above to the inking
position referred to above when mounted to an ink de-
vice drive. Preferably, the ink pad/ink chamber/ink re-
servoir unit is a disposable unit, i.e., is constructed so
as to make disposability practical. In another embodi-
ment, the ink pad and ink chamber are attached as a
unit, preferably a disposable unit, and the ink reser-
voir is separate therefrom.

According to an embodiment of the invention, the
ink pad device includes an ink pump. In a specific em-
bodiment, the ink chamber and the ink pump are at-
tached so as to form a unit. Thus, the ink pad, the ink
chamber and the ink pump may be moved as a unit
from the home position referred to above to the inking
position referred to above when mounted to an ink de-
vice drive. Preferably, the ink pad/ink chamber/ink
pump unit is a disposable unit. In another embodi-
ment, the ink reservoir and the pump are attached as
a unit, preferably to be reused after the reservoir is
emptied, and the ink chamber is separate therefrom.
In that embodiment, only the ink chamber (and the ink
pad) are moved from a home position to an inking
position. Preferably, the ink chamber and ink pad are
a disposable unit.

According to another embodiment of the inven-
tion, the ink pad device includes the ink reservoir and
the ink pump, and in a specific embodiment, the ink
chamber, the ink reservoir and the ink pump are at-
tached so as to form a unit. Thus, the ink pad, the ink
chamber, the ink reservoir and the ink pump may be
moved as a unit from the home position referred to
above to the inking position referred to above when
mounted to an ink device drive. Preferably, the ink
pad/ink chamber/ink reservoir/ink pump unit is a dis-
posable unit.

In one embodiment, the ink pad device includes
a cartridge with which the reservoir forms an integral
or unitary part, and a tray which incorporates the ink
chamber and which is attached to the cartridge. In an-
other embodiment, the ink reservoir is a separate part
from the ink chamber.

Features of the apparatus disclosed and illustrat-
ed are:

to provide improved ink pad devices, particu-
larly for inking a printing device;
to provide ink pad devices incorporating a sub-
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stantial supply of ink therein in addition to any ink al-
ready contained in an ink pad of the particular device;

to provide ink pad devices which are capable
of imparting ink to a printing device quickly so as to
permit high speed operation of the printing device;

to provide ink pad devices for inking a printing
device which may be replenished with ink during op-
eration of the printing device;

to provide improved ink pad devices and ink
pumps and/or ink reservoirs therefor, particularly for
inking a printing device;

to provide ink pad devices which incorporate
an ink reservoir and/or an ink pump;

to provide such ink pad devices in which all or
part of the devices are disposable;

to provide such ink pad devices for inking post-
age meter printing devices, particularly at high speed;

to provide such ink pad devices which may be
mounted to drive apparatus, particularly high speed
drive apparatus, for moving the ink pad device or
parts thereof including an ink pad from a home posi-
tion to an inking position in which the ink pad of the
ink pad device is tamped against a printing device;

to provide ink pad devices described in the pre-
ceding paragraph which are capable of being replen-
ished with ink while mounted to the drive therefor dur-
ing operation thereof; and

to provide such ink pad devices which may be
mounted to drive apparatus, particularly high speed
drive apparatus, for moving the inking device or parts
thereof including an ink pad in two directions, for ex-
ample horizontal and vertical, from a home position to
an inking position in which the ink pad of the ink pad
device is tamped against a printing device.

The invention is illustrated by way of example
and not limitation in the figures of the accompanying
drawings in which like references denote the same
elements, and in which:

FIG. 1 is a front perspective view of a drive for
moving an ink pad tray from a home position to
an inking position in a mailing machine;
FIG. 2 is a sectional view of the drive of FIG. 1,
also showing the ink pad tray in its home position,
and a pump for the ink pad, a printing device and
a platen device in its home position;
FIG. 3 is a front perspective view of the drive de-
picted in FIG. 1;
FIG. 4 is a simplified side view partially broken
away of the drive, ink pad, ink pad tray, platen de-
vice and printer device depicted in FIG. 3 With the
ink pad tray and the platen device in their home
positions;
FIGS. 5-7 are views similar to that of FIG. 4 show-
ing the motion of the ink pad tray in stages from
its rest position depicted in FIG. 4 to its inking
position depicted in FIG. 7 with the ink pad tamp-
ed against the printing device, the platen device
being shown in its home position;
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FIG. 8 is a view similar to that of FIG. 4 showing
the ink pad tray back in its home position and the
platen device in its printing position tamping an
envelope or tape against the printing device for
imprinting the envelope;
FIG. 9 consisting of FIGS. 9a, 9b and 9c¢ is a ser-
ies of plots showing the relationship between the
horizontal and vertical positions of the ink pad
tray and the angle of the ink pad drive camshaft
with respect to movement of the ink pad tray from
its home to its inking position;
FIG. 10 consisting of FIGS. 10a, 10b, and 10c is
a series of plots showing the relationship be-
tween the horizontal and vertical positions of the
ink pad tray and the angle of the ink pad drive
camshaft with respect to movement of the ink pad
tray shortly before, during and shortly after tamp-
ing thereof against the printing device;
FIGS. 11-17 are stick diagrams illustrating the
relative positions of drive linkages, the ink pump
linkages and the drive camshaft and showing the
percentage completed of the inking cycle in mov-
ing the ink tray from its home position to its inking
position;

FIG. 18 is a perspective view of an ink pad, ink

pad tray and pump;

FIG. 19 is an exploded perspective view of the ink

pad, ink pad tray and pump depicted in FIG. 18;

FIG. 20 is a side sectional view of another em-

bodiment of an ink pad, ink pad tray and pump,

this embodiment including an ink reservoir, and
this figure also showing portions of the ink tray
drive which also actuate the pump; and

FIG. 21 is a sectional view of the reservoir and

pump depicted in FIG. 20 taken along line 21 - 21

of FIG. 20.

Referring to FIGS. 1 and 2, inker module 25 in-
cludes a chassis 30 which houses drive 32 that (a)
moves an ink pad tray 34 (FIG. 2) from a home pos-
ition (FIG. 2) to an inking position (FIG. 7) in which an
ink pad 36 (FIG. 2) is tamped against a printing device
38 (FIG. 2) to ink the printing device; and (b) actuates
a pump 40 (FIG. 2) to pump ink from a reservoir 41
in ink pad tray 34 to ink pad 36. Chassis 30 also hous-
es drive 42 which moves platen device 44 (FIG. 2) up-
wardly from a home position (FIG. 2) to a printing pos-
ition (FIG. 8) in which an envelope or strip of tape 46
is pressed against printing device 38 to imprint post-
age indicia thereon. Printing device 38 is part of a flat-
bed postage meter referenced generally by 47 (Fig. 2)
which is pivotally mounted by a counterbalance
mechanism 48 in a system including inker module 25.

Ink tray 34 at opposed sides 50 (FIG. 2) adjacent
its rear 52 is pivotally connected to ends 54, 55 (FIG.
1) of links 56, 57, respectively, by inwardly projecting
pins 59 from links 56, 57 snap fitted in receptacles 61
(FIG. 18) of ink tray 34. The forward part 63 of ink tray
34 is supported by pins 65, (FIG. 1) inwardly project-
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ing from ends 67, 68 of links 70, 71, respectively. That
snap-fit arrangement facilitates replacement of ink
tray 34 as described in more detail below. Platform 72
is fixed to chassis 30 so that links 56 and 57 move rel-
ative to platform 72. Pins 65 extend into slots or cut-
outs 73 in sides 50 of ink tray 34 (FIG. 18) so that ink
tray 34 may be moved by links 56 and 57 relative to
platform 72 riding on pins 65. Platform 72 is attached
to opposed sides 73, 74 (FIG. 1) of chassis 30 by
screws 75 so that it may be removed for ease of as-
sembling, disassembling and servicing of drives 32
and 42. Links 70 and 71 are pivotally attached in a
central region 77 thereof to platform 72 by pins 79 so
that ends 67 and 68 of links 70 and 71 pivot upwardly
(clockwise) relative to platform 72. Movement of links
56 and 57 to the left in FIG. 1 move ink tray 34 hori-
zontally to the left relative to platform 72, and clock-
wise pivoting of links 70 and 71 moves ink tray 34
vertically upwardly.

Drive 32 first moves links 56 and 57 to the left, as
illustrated by the sequence of FIGS. 4-6, to move ink
tray 34 horizontally to the left from its rest position
(FIG. 4) to a position registered with printing device 38
(FIG. 6). Drive 32 then pivots links 70 and 71 (FIG. 7)
to move ink tray 34 vertically and tamp it against print-
ing device 38 to ink it. After drive 42 raises platen de-
vice 44 to press an envelope or tape strip 46 against
printing device 38, drive 32 moves links 70 and 71,
and links 56 and 57 move in reverse to the move-
ments that brought ink tray 34 into its inking position,
and return ink tray 34 to its home position.

Drive 32 (FIG. 3) includes drive motor 85, cam
wheels 87, 88 fixed to camshaft 90 journaled to sides
72 and 73 of chassis 30, and pulley system 92 cou-
pling motor shaft 93 and camshaft 90. Links 70 and
71 have respective rollers 94 rotatably connected to
respective ends 96 thereof and are supported from
chassis sides 72 and 73 such that respective rollers
94 ride on cam wheels 87 and 88, respectively.
Springs 95 urge links 72 and 73 towards cam wheels
87, 88, and urge rollers 94 thereof into engagement
with cam wheels 87, 88. Links 56 and 57 are pivotally
connected at respective ends 100 thereof to respec-
tive ends 102 of links 104 and 105, respectively. Links
104 and 105 are pivotally connected at respective
ends 107 to chassis sides 73 and 74, respectively,
and have respective rollers 109 rotatably connected
to a respective central part 110 thereof. Links 56 and
57 have rotatably connected to a respective central
part 111 (FIG. 2) thereof respective rollers 112.
Springs 113 urge links 56 and 57 towards cam wheels
87, 88, and urge rollers 112 thereof into engagement
with cam wheels 87, 88. Cam wheels 87 and 88 each
include a cam surface 114 on which arespective roller
94 rides, a cam surface 115 on which arespective roll-
er 109 rides, and a cam surface 116 on which a re-
spective roller 112 rides. Links 56 and 104, and links
57 and 105 are interconnected and supported such
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that respective rollers ride on respective cam surfac-
es of cam wheels 87 and 88, respectively, as respec-
tive cam followers. The cam surfaces are contoured
to move the various links upon a given rotation of
camshaft 90 to provide the motion of ink tray 34 de-
scribed above and defined by Fig. 9, and the cam sur-
faces are aligned axially offset, as shown, or may be
circumferentially aligned along the respective outer
peripheries of cam wheels 87, 88. Cam wheels 87, 88
may be rotated through a cycle, with constant velocity
or continuously with variable velocity, or cam wheels
87, 88 may be oscillated through a cycle.

Referring to FIGS. 1-3, drive 42 includes motor
118 having motor shaft 119, supported from sides 73,
74 of chassis 30 by bearing 120 (FIG. 3), gear 122
fixed to shaft 119, gear 123 meshing with and driven
by gear 119, shaft 124 fixed to gear 123 and support-
ed from chassis 30 by bearings 125, pinion gears 126
fixed to shaft 124, and racks 127 (FIG. 2) fixed to op-
posed sides of platten device 44 meshed with respec-
tive pinion gears 126. Actuation of motor 118 causes
pinion gears 126 to rotate, engaging and elevating re-
spective racks 127 and with them platten device 44.
FIGS. 4-8 show elevation of platten device 44 with re-
spect to movement of ink pad tray 34.

In order to produce straight line (e.g. generally
horizontal) and parallel motion (e.g., parallel to the in-
dicia surface of printing device 38), links 57 must ex-
perience some orthogonal motion (e.g., generally
vertical). Links 105 and the corresponding cam sur-
faces cooperate with links 57 to provide that motion.
Additionally, links 105 and the corresponding cam
surfaces provide the orthogonal (vertical) motion dur-
ing tamping.

The relationship between ink tray movement and
camshaft 90 rotation is given in FIG. 9. FIG. 9(a)
shows horizontal ink tray movement versus time;
FIG. 9(b) shows vertical ink tray movement versus
time; and FIG. 9(c) shows camshaft angle rotation
versus time. The ordinate axes time scales in FIGS.
9 (a), (b) and (c) are identical, so that viewing FIG.
9(a) and/or FIG. 9(b) with FIG. 9(c) gives horizontal
and/or vertical displacement versus camshaft angle.

The plots in FIGS. 10(a), (b), and (c) are similar
to the corresponding plots in FIG. 9 and give the re-
lationship between ink pad tray movement and cam-
shaft angle on an expanded side shortly before, dur-
ing and shortly after the ink tray is tamped against the
printing device, and include additional information.
The cam profiles are configured to ensure that there
is a bounce-less strike of ink pad 36 against printing
device 38, i.e., once ink pad 36 has been tamped
against printing device 38 and it starts its downward
movement, it is prevented from restriking printing de-
vice 38. FIG. 10 also gives ranges for acceptable ink
tray vertical heights and indicia heights. The cam pro-
files are further configured to provide smooth accel-
eration and deceleration.
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As mentioned above, drive 32 also actuates a
pump 40 which pumps ink from reservoir 41 to ink pad
36. Referring to FIG. 2, link 130 is pivotally supported
in its central part 132 from bracket 134 of chassis 30
with link end 136 adjacent cam wheel 88 and link end
138 adjacent pump 40. Roller 140 is rotatably con-
nected to end 136 of link 130, and link 130 is config-
ured and supported so that roller 140 rides on cam
surface 142 as a cam follower. Rotation of cam wheel
88 pivots link 130 so that end 138 compresses pump
40 to create a pumping action therein as described
below. Pump 40 is compressed once for each tamping
of ink pad 36 against printing device 38, or less than
once or more than once depending upon the amount
of ink required. In the disclosed embodiment, pump
40 is compressed once for each ink pad tamping. Itis
preferred that pump 40 be compressed starting short-
ly before and during a substantial portion of the time
that ink pad 36 is tamped against printing device 38.
At high speed operation, it is preferred to pump only
once per inking cycle to allow enough time for the
pump material to relax to its original shape before
compressing it again.

FIGS. 11-17 show the relative positions of links
57,71,105and 130, rollers 96, 109, 112 and 140, cam
wheel 88, ink tray 34, printing device 38, platen device
44 and pump 40 for different times of the inking cycle
indicated in each figure as a percentage of the inking
cycle. FIG. 11 shows the various parts in the home
position of ink tray 34 (100% or 0% of the cycle), and
FIG. 17 shows the various parts at the inking position
of ink tray 34 when ink tray 34 is at its maximum
height (about 30% of the cycle) and tamped against
printing device 38. A time is indicated on each figure
corresponding to times on the ordinate axis in FIGS.
9 and 10. A Cartesian coordinate system is referenced
in the upper part of FIGS. 11-17 with the ordinate axis
175 representing the horizontal or "x" position of ink
tray 34 and the coordinate axis 179 representing the
vertical or "y" position of ink tray 34, with the origin of
the coordinate system designated 183. The links and
rollers (followers) are designated in FIG. 11 with re-
spect to the axis along which they control movement.
Diametric line 90 through the circle representing cam
wheel 88 and diametric line 93 through the circle rep-
resenting shaft 93 of motor 85 indicate in FIGS. 11-
17 rotational relationship of cam wheel 88 and motor
shaft 93 and the positional relationship of the various
links and rollers at the indicated times in the cycle. Ink
pad 36 also moves along the x-axis at the same time
it is rising at the last .060 inch of vertical rise (total rise
is .210) to provide a wiping action against the printing
drive, which improves ink transfer. This is referred to
in the drawings as "alpha-scrub". The alphascrub ra-
tio is 4:1, that is; .015 inch x-motion for the .060 inch
y-motion. Various references locations are represent-
ed by cross hatches.

Referring to FIGS. 18 and 19, ink cartridge 200 in-
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cludes ink reservoir 41 and ink tray 34 which holds ink
pad 36 in an ink distribution chamber 204. Ink pad 36
is made of a resilient sorbent material which sorbs
(i.e., absorbs) ink contained in ink distribution cham-
ber 204. Ink pad 36 is compressed slightly during
tamping thereof against inking device 38 to transfer
ink thereto. Releasing of compression causes addi-
tional ink to be sorbed to the upper portion of ink pad
36. Preferably, ink pad 36 also sorbs ink through ca-
pillary action.

For use in a high speed mailing machine environ-
ment, ink tray 34 is constructed to transfer up to ink
four times or more per second to the printing device
38, which imposes restraints on the amount of time
in which ink must be sorbed by ink pad 36 and the
amount of time in which ink must be transferred to
printing device 38. Referring to FIGS. 9 and 10, each
inking cycle is about 0.25 seconds (250 ms) including
rest time, and is about 160 ms excluding rest time.
Tamping takes up about 25 ms. Therefore, ink release
to printing device 38 must take place within 25 ms,
and a resupply of ink must be sorbed to the upper part
of ink pad 36 in about 225 ms. Pump 40 must be com-
pressed in about 80 ms and recover in about 80 ms.
The design of ink tray 34 and pump 40 disclosed here-
in takes those restraints into consideration.

Ink pad 36 disclosed herein (FIGS. 18 and 19) in-
cludes a single layer or multi-layers. In the disclosed
embodiment, two layers are shown, upper layer 36a
and lower layer 36b. Upper layer 36a functions as a
metering layer to release a metered amount of ink dur-
ing tamping thereof against printing device 38, and
lower layer 36b functions as a supply layer to the up-
per metering layer 36a to replenish ink released by
the upper layer. Typically, upper layer 36a has a
smaller average pore diameter than lower layer 36b,
and ink transfer from ink distribution chamber 204 to
lower layer 36b, and from lower layer 36b to upper lay-
er 36ais by capillary action and negative internal pad
pressures. During tamping, upper layer 36a is com-
pressed slightly so that some ink transfer also occurs
from lower layer 36b to upper layer 36a as a result,
and upon release, of compression of upper layer 36a.
The particular material used for ink pad 36 may de-
pend upon the particular ink used. For example, when
a dispersion ink is used, upper layer 36a and lower
layer 36b may be a Scotfelt foam laminate (polyur-
ethane) which consists of a firmness of 20 (upper)
over 8 (lower), and when a solution ink is used, upper
layer 36a may be in the so-called "Porex" media (sin-
tered polyethylene), i.e., a polyethylene laminated
with a heat-activated adhesive extending in a spider
web pattern, and lower layer 36b may be an olefinic
material such as Neoprene.

Referring to FIGS. 18 and 19, ink distribution
chamber 204 has an inlet 206, an optional outlet 208,
a number of channels 210 formed therein by parti-
tions 212 and a manifold 214 in communication with
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partitions 210. Ink pad 36 is supported on partitions
212 in communication with channels 210 and mani-
fold 214 so as to sorb ink present in channels 210 and
manifold 214. The height of partitions 212 is selected
to properly deliver the required amount of ink at high-
est possible usage while printing. For the specific ink
used in the mailing machine referred to above, the
height is about .030 inch.

Although channels 210 are shown to extend par-
allel to each other and to be of equal size, they need
not be, and other designs may be suitable for supply-
ing ink to ink pad 36.

Tubing 216 represented schematically in FIG. 18
communicates the output 218 of pump 40 with the in-
let 206 of ink distribution chamber 204. In some ap-
plications it is preferable to provide for the removal of
excess ink to avoid overflow and splashing during
high speed operation, and to insure adequate ink sup-
ply. Ink usage is variable depending on the printing
area (with or without ad slogan; variation in the ad slo-
gan design, etc.). For use of ink tray 34 in such appli-
cations, ink distribution chamber 204 may optionally
have an outlet 208, and reservoir 41 may have an in-
let 220. Ink distribution chamber outlet 208 and reser-
voir inlet 220 are communicated via tubing 222 (rep-
resented schematically), or may be blocked, depend-
ing on the particular application, etc. Reservoir 41
has an outlet (not shown in FIGS. 18 and 19) within
support 226 in direct communication, without valving,
etc., with the input 224 of pump 40.

Ink flow is as follows. Pump 40 injects ink into ink
distribution chamber 204 from reservoir 41 via pump
output 218, tubing 216 and ink distribution chamber
inlet 206. Optionally, excess ink in ink distribution
chamber 204 not sorbed by ink pad 36 is returned to
reservoir 41 via ink distribution chamber outlet 208,
tubing 222 and reservoir inlet 220. Outlet 208 is com-
municated with ink distribution chamber 204 at an ap-
propriate height so that excess ink flows back to re-
servoir 41 primarily by gravity force and to some ex-
tent by the pumping action of pump 40. If desired, a
second pump (not shown) may be used to pump ex-
cess ink back to reservoir 41.

Pump 40 (FIG. 21) comprises an elastic sleeve or
tube 230 capable of repeatedly being compressed
and recovering to its original shape. Within sleeve
230 are disposed an input valve 232 and an output
valve 234. Valves 232 and 234 are one-way valves
which permit liquid to flow from the reservoir (41 in
FIG. 18) into sleeve 230, and from sleeve 230 into ink
pad distribution chamber 204. Ink reservoir 41 (FIGS.
18 and 19) includes a bearing surface 235 against
which sleeve 230 is compressed by end 138 of link
130 (FIG. 2). Compression of sleeve 230 by link 130
closes valve 232 and opens valve 234, and expels ink
from sleeve 230 through open valve 234. Upon re-
lease of the compression, a partial vacuum is created
within sleeve 230 which closes valve 234 and opens
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valve 232, and which draws additional ink into sleeve
230. Valves 234 and 232 operate in the nature of ball
valves, but are disposed entirely within sleeve 230. In
the preferred embodiment valves 232 and 234 are
duck bill valves which not only allow valves 232 and
234 to be placed entirely within sleeve 230, but also
permit pump 40 to be operated at any attitude. In the
embodiments illustrated in the drawings, pump 40 is
disposed horizontally. In the presently preferred em-
bodiment, the diameter of sleeve 230 is about 5/8 inch
and its length about 2 inches, and is compressed by
about 1/8 inch.

The particular application in which pump 40 will
be used requires a consideration of the fluid to be
pumped, the nature of the service environment, ser-
vice life, cost, serviceability, etc. In the specific em-
bodiments disclosed herein, sleeve 230 is made of an
elastic material which is (a) non-reactive with the par-
ticular ink being used, (b) can withstand repeated
compression cycles in the thousands to millions and
recover to substantially its original shape to thereby
perform the pumping action described above over the
desired service life of the pump, and (c¢) can recover
to substantially its original shape in a fraction of a sec-
ond, more specifically within a time permitting atleast
four full pumping cycles per second. The wall thick-
ness of sleeve 230 has an effect on service life and
recovery time. A thicker wall thickness provides a
faster recovery time, but also subjects sleeve 230 to
more stress which reduces service life. For example,
sleeve 40 may be made of an olefinic material such
as Neoprene, silicone rubber, polyethylene or poly-
propylene which may have a preferred wall thickness
of about 1/16 inch, and the duck bill valves may be
made of olefinic material such as Neoprene (for ink
capability). Similarly, other parts which come into
contact with ink are made of a material which is not
reactive with the particular ink used. Sleeve 230 may
be connected to reservoir 41 by fitting the ends there-
of tightly over conical fittings 236, 238 (FIG. 21), and
sealing the sleeve to the fittings by means of an ad-
hesive, heat shrinking, etc.

Referring to FIGS. 18 and 19, ink cartridge 200
(including ink tray 34) and ink pump 40 may be sup-
plied as a disposable cartridge unit comprising ink re-
servoir 41, ink pad holder 202 including ink distribu-
tion chamber 204 and ink pad 36, and pump 40. Such
a cartridge may be supplied tightly covered in foil or
plastic to preserve product integrity during shipment,
storage and handling, and ready for installation,
which is facilitated by virtue of the snap-fit construc-
tion of ink tray 34 described above. Ink cartridge 200
includes a finger grasp 240 which may be engaged to
un-snap ink cartridge 200 from and snap ink cartridge
200 into inker module 25. If desired individual parts of
ink tray 34 and ink cartridge 200 may be replaced, al-
though replacement as a unit is preferred.

FIGS. 20 and 21 depict an alternate embodiment



1" EP 0 376 476 B1 12

in which ink cartridge 200 includes ink tray 34A, and
ink pad holder 202A including ink distribution cham-
ber 204A. Ink cartridge 200 does not include an ink re-
servaoir, rather a separate larger reservoir 250 is pro-
vided. Ink pad holder 202A is constructed and mount-
ed similar to ink pad holder 202, and ink distribution
chamber 204A is similar to ink distribution chamber
204. Platform 72A is constructed and mounted simi-
lar to platform 72 except that reservoir 250 is dis-
posed transversely to the plane of platform 72A, i.e.,
vertically, protruding through hole 252 thereof. Ink
pad holder 202A moves relative to platform 72A as
generally described for ink tray 34 and platform 72.
Ink reservoir 250 is received in receptacle 254 mount-
ed to the bottom 256 of chassis 30A by flanges 257.
With tray 34A removed, reservoir 250 is simply drop-
ped in or lifted out of receptacle 254. Pump 40 is af-
fixed to the bottom 260 of reservoir 250 projecting
through hole 261 of receptacle 254. Pump 40 extends
horizontally as in the embodiment of FIGS. 18 and 19.

Drive 32A includes a link 130A supported to be
cammed by cam wheel 87A similar to link 130 and
camwheel 87 so that its end 138A compresses sleeve
230 of pump 40, as described above for drive 32, link
130 and cam wheel 87. The output of pump 40 is com-
municated with the inlet 206A of ink distribution cham-
ber 204A by tubing 216A, and the outlet of ink distrib-
ution chamber 204 A is communicated with port 262 of
reservoir 250 by tubing 222A. Port 262 communi-
cates with the input 224 of pump 40.

Ink tray 34A and reservoir 250 and pump 40 op-
erate to pump ink from reservoir 250 to ink distribu-
tion chamber 204A as described for the embodiment
depicted in FIGS. 18 and 19, except that excess from
ink distribution chamber 204A tends to be recirculated
rather than returned to reservoir 250.

In the embodiment depicted in FIGS. 20 and 21,
ink reservoir 250 and pump 40 are replaceable sep-
arately from ink tray 34A. Tray 34A may easily be re-
placed, as described for tray 34, by a new tray., After
un-snapping tray 34A, and disconnecting tubing
216A and 222A, reservoir 250 is exposed and may
easily be lifted out of receptacle 254 for removal and
replacement, and thereafter replaced by connecting
tubing 216A and 222A, and dropping reservoir 250
back into receptacle 254. If necessary, receptacle
254, reservoir 250 and pump 40 may be replaced by
a new unit.

For those embodiments which include an ink
pump 40, it may be necessary to initialize the system
each time an ink tray is changed to pump a predeter-
mined amount of ink into the ink distribution chamber
204, 204A before commencing actual printing opera-
tions.

A control system may be used to accomplish and
synchronize the foregoing operation of drives 32
(32A) and 42, and pump 40.

Changes and modifications of the embodiments
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of the invention herein disclosed will be readily appa-
rent to those skilled in the art. Moreover, uses of the
invention other than in mailing apparatus will also be
readily apparent to those skilled in the art. Changes
and modifications may therefore be made to the em-
bodiments of the invention herein described without
departing from the invention as defined in the claims
as construed under the scope of EPC Article 69 and
its Protocol.

Claims

1. An ink pad device comprising an ink pad (36)
made of a material which sorbs ink, an ink cham-
ber (204) for holding ink, said ink pad (36) being
atleast partially disposed in said ink chamber ad-
jacent a layer of ink held in said ink chamber to
sorb ink directly from said layer, the ink chamber
being attached to a base (72) with which an ink
reservoir (41) is integral, there being means con-
necting said reservoir with said ink chamber for
supplying ink from said reservoir to said ink
chamber, said connecting means including an ink
pump (40) arranged for pumping ink from said re-
servoir to said ink chamber; characterised in that
the ink pump (40) comprises a deformable cham-
ber (230) and valving (232,234) such that upon
compression of said chamber, ink therein is ex-
pelled for delivery to said ink chamber (204) and
upon release of said compression ink is drawn
therein from said reservoir (41).

2. Anink pad device according to claim 1 wherein
said ink pad and said ink chamber are construct-
ed to be disposable.

3. An ink pad device according to claim 1 or 2
wherein said ink chamber includes therein a plur-
ality of partitions defining a plurality of channels
for holding ink, and said ink pad is atleast partially
disposed in said ink chamber contacting said par-
titions adjacent said channels to sorb ink dis-
posed in said channels.

4. The ink pad device of claim 1, 2 or 3 including an
inlet to and/or an outlet from said ink chamber for
supplying ink to or removing excess ink from said
ink chamber.

5. An ink pad device according to claim 1 including
means securing said ink chamber to said base so
as to form a unit (which may be disposable) com-
prising said ink chamber, said reservoir and said
pump.
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Patentanspriiche

1.

Stempelkissenvorrichtung mit einem Stempelkis-
sen (36) aus einem Material, das Tinte aufnimmt,
einer Tintenkammer (204) zum Halten von Tinte,
wobei das Stempelkissen (36) zumindest teilwei-
se in der Tintenkammer einer Tintenschicht be-
nachbart vorgesehen ist, die in der Tintenkammer
gehalten ist, um Tinte direkt aus der Schicht auf-
zunehmen, wobei die Tintenkammer an einer Ba-
sis (72) angebracht ist, mit welcher ein Tintenvor-
rat (41) integral ausgebildet ist, wobei Mittel vor-
handen sind, die den Vorrat mit der Tintenkam-
mer zur Lieferung von Tinte aus dem Vorrat zu
der Tintenkammer verbinden, wobei die Verbin-
dungsmittel eine Tintenpumpe (40) aufweisen,
die angeordnet ist, um Tinte aus dem Vorrat zur
Tintenkammer zu pumpen; dadurch gekenn-
zeichnet, daf die Tintenpumpe (40) eine verform-
bare Kammer (230) und eine Ventilanordnung
(232, 234) aufweist, so dal® auf eine Kompressi-
on dieser Kammer hin, darin befindliche Tinte zur
Lieferung an die Tintenkammer (204) ausgesto-
Ren wird und auf Nachlassen des Drucks hin Tin-
te aus dem Vorrat (41) hineingesaugt wird.

Stempelkissenvorrichtung nach Anspruch 1, wo-
bei das Stempelkissen und die Tintenkammer so
konstruiert sind, dal} sie wegwerfbar sind.

Stempelkissenvorrichtung nach Anspruch 1 oder
2, wobei die Tintenkammer in sich eine Mehrzahl
von Unterteilungen aufweist, die eine Mehrzahl
von Kanédlen zum Halten von Tinte bestimmen,
und wobei das Stempelkissen zumindest teilwei-
se in der Tintenkammer vorgesehen ist unter Be-
rihrung der Unterteilungen, den Kanélen be-
nachbart, um in den Kanélen enthaltene Tinte
aufzunehmen.

Stempelkissenvorrichtung nach Anspruch 1, 2
oder 3, die einen Einlall in die und/oder einen
AuslaR aus der Tintenkammer zum Zufiihren von
Tinte zur oder zum Abfiihren von Uberschiissiger
Tinte aus der Tintenkammer aufweist.

Stempelkissenvorrichtung nach Anspruch 1 mit
Mitteln, die die Tintenkammer an der Basis hal-
tern, um so eine Einheit (welche wegwerfbar sein
kann) mit der Tintenkammer, dem Vorrat und der
Pumpe zu bilden.

Revendications

1.

Dispositif & tampon encreur comportant un tam-
pon encreur (36) fait d'une matiére qui absorbe
I'encre, une chambre a encre (204) destinée a
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14

contenir de I'encre, ledit tampon encreur (36)
étant disposé au moins partiellement dans ladite
chambre a encre a c6té d’'une couche d’encre
contenue dans ladite chambre a encre, afin d’ab-
sorber directement I'encre a partir de ladite cou-
che, la chambre a encre étant fixée a un socle
(72) dont un réservoir d’encre (41) fait partie in-
tégrante, un moyen connectant ledit réservoir a
ladite chambre a encre pour délivrer de I'encre
dudit réservoir a ladite chambre a encre, ledit
moyen de connexion comportant une pompe a
encre (40) aménagée pour pomper I'encre dudit
réservoir vers ladite chambre a encre; caractéri-
sé en ce que la pompe a encre (40) comprend une
chambre déformable (230) et des moyens for-
mant valves (232,234) tels que lors de la
compression de ladite chambre, I'encre qui s’y
trouve contenue est expulsée afin d’étre délivrée
a ladite chambre a encre (204), etlors du relache-
ment de ladite compression, I'encre est attirée
dans celle-ci depuis ledit réservoir (41).

Dispositif & tampon encreur selon la revendica-
tion 1, dans lequel ledit tampon encreur et ladite
chambre a encre sont construits de fagon a étre
démontables.

Dispositif & tampon encreur selon la revendica-
tion 1 ou 2, dans lequel ladite chambre a encre
comporte dans celle-ci plusieurs divisions défi-
nissant plusieurs canaux pour contenir I’encre, et
ledit tampon encreur est disposé au moins par-
tiellement dans ladite chambre a encre en tou-
chant lesdites divisions a c6té desdits canaux,
afin d’absorber I'encre située dans lesdits ca-
naux.

Dispositif & tampon encreur selon la revendica-
tion 1, 2 ou 3, comportant une entrée vers et/ou
une sortie depuis ladite chambre a encre, pour
délivrer I'encre vers, ou enlever I'encre en excés
depuis ladite chambre.

Dispositif & tampon encreur selon la revendica-
tion 1, comportant un moyen pour fixer ladite
chambre a encre audit support afin de constituer
un ensemble (qui peut étre jetable comprenantla-
dite chambre a encre, ledit réservoir et ladite
pompe.
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