
Title: Improvements in and relating to postal franking machines Field of
Invention This invention concerns franking machines by which envelopes and
the like can be overprinted to indicate postal prepayment and the date and
town or city to which the envelope is to be posted. Such overprinting often
includes advertising or promotional material which may be in the form of
words and or pictures or combinations thereof. Background to the invention
Conventionally postal franking machines have included a printing cylinder
which bears the permanent information to be applied by overprinting to an
envelope together with a plurality of selectable printing devices for
printing variable insertions into the permanent information such as the
date and the amount of the prepaid postage applicable. A relatively complex
mechanism has consequently been needed to eff ect variation of the
selectable printing devices which have had to be located within the
cylinder. Furthermore any change in the permanent information (for example
to introduce current advertising material into the data to be printed on
the envelope) has necessitated major changes to the cylinder and the
replacement of at least part of the latter with fresh sectors containing
the new typeface.    -2- 



It is an object of the present invention to provide an improved postal
franking machine in which changes in the content of the printed material
can be made more esily than hitherto. A further difficulty associated with
the franking of envelopes concerns the frequently very uneven thickness of
the latter across the width of the region to which the printed matter is to
be applied. Accordingly it is a subsidiary feature of the invention to
provide an improvement in the design of postal franking machines which
allow for such unevenness in envelopes to be printed. Summary of the
invention According to the present invention postal franking apparatus is
provided comprising: (1)   memory means in which all of the information to
be printed onto an envelope is stored electrically; (2)   means for reading
out information from the memory to form printing control signals; (3)   a
printing station into which an envelope to be franked can be placed; (4)
thermal printing means, a backing device which together with the thermal
printing means forms a nip between which an envelope passes during
printing, and thermally activable inking means, associated with the    -3-
printing station; and 



(5)   means for conveying the printing control signals to the thermal
printing means to selectively apply ink to an envelope in the printing
station, to frank the envelope, and wherein either (i) the thermal printing
means itself is flexible so as to be deformable along its length dimension
to accommodate uneveness in the surface to be printed or (ii) the backing
device is resiliently deformable in a direction perpendicular to the
surface thereof differentially along a line perpendicular to the direction
of movement of an envelope through the zone or both. As used herein the
expression envelope is intended to mean any packet or generally flat parcel
or label for use thereon and may for example be a postal packet, envelope
bag or container or label for attachment thereto and may be of paper or
plastic or fabric or metal foil or any combination thereof. The thermally
activable inking means may comprise a ribbon or like sheet member carrying
or impregnated with ink and adapted to pass between the thermal printing
head and the envelope. The ribbon or like member may be preinked and after
use discarded and replaced with a fresh ribbon or the ribbon or like member
may be an endless loop and an ink reservoir may be provided for
transferring ink thereto. Alternatively an offset.process may be employed
in which an inked impression of what is to be printed on the envelope is
formed on a transfer device which passes   



4 - through the printing station so as to leave the inked impression on an
envelope located thereat.  In this case an ink reservoir may be provided in
the form of a porous roller loaded with thermally activated ink. Thus where
an offset mechanism is required, one preferred means for achieving this
comprises: (1)   a length of ribbon material adapted to carry albeit
temporarily, the inking medium, (2)   means for loading inking medium onto
the ribbon selectively from the reservoir, and (3)   heating means for
transferring ink from the inked regions of the ribbon onto an envelope. A
reusable endless loop of ribbon material may be employed, in which case
means are provided for removing any surplus ink from the ribbon after
printing, before the relevant region of ribbon is returned to the loading
means. An alternative arrangement, which avoids the need for removing
surplus ink, is to provide a length of intermediate ribbon which is used
once only.  Instead of an endless loop, a spool of initially inked ribbon
is provided with used ribbon being fed to a take-up spool, to be thrown
away when fully used. The thermal printing means may comprise an elongate
conductive element having relatively high electrical resistivity, to which
a plurality of electrical connections are made along its length, and means
is  



-5- provided for applying electrical currents to selected ones of the
connections for producing localised heating of the conductive element for
melting or otherwise causing ink to be deposited onto an envelope (as
herein defined), in contact therewith. To this end an ink can be employed
which will melt and form a liquid or will change its phase from a solid (or
liquid) into a vapour phase on being heated. An advantage of using ink
which is transferred as a vapour is that the vapour can pass across a small
gap, so that good contact between ribbon and envelope is then not quite so
critical. In all printing processes, printing onto an uneven surface is in
practice difficult.  Often the thickness of an envelope will vary across
the printing zone width (i.e. that dimension of the zone which is
perpendicular to the direction of movement of the envelope through the
printing station). The provision of the flexible printing means and/or the
deformable backing device can assist in accommodating such uneven surfaces.
In one embodiment the backing device may comprise a plurality of separate
but axially touching discs or annuli of resiliently deformable material
such as rubber or foamed plastics material such as foamed polyurethane,
mounted as a unitary cylindrical member on a shaft, for rotation. A
flexible thermal printing means may be used in 



conjunction with a rigid or resiliently deformable backing roller.    -6-
The features of the invention are illustrated by way of example in the
accompanying drawing in which: Figure 1 is a cross section through a postal
franking machine envelope guiding and printing head, embodying the
invention, and Figure 1A a detail of part thereof; Figure 2 is a plan view
partly in cross section of the head shown in Figure 1, shown in relation to
the body of the franking machine; Figure 3 is a diagrammatic view of an
alternative spool arrangement; Figure 4 is a diagrammatic view of a further
alternative spool arrangement. Detailed description of the drawings Figures
1 and 2 show one embodiment of franking machine embodying the invention and
comprising a housing 10 having a flat face 12 against which an envelope 14
slides as it is moved through the machine. Within the housing 10 are
mounted two spools 16, 18 the former spool having thermal transfer tape 28
wound thereon and the latter spool serving as a take-up spool.  To this end
the take-up spool 18 is driven by a slipping clutch drive from a motor (to
be described) and the tape passes around two rollers 20 and 22 the former
rotating as the envelope moves thereagainst. 



The housing 10 is adapted to fit around a thermal print head 24 which
includes associated electronic circuits    -7- which upon receipt of
appropriate control signals from microprocessor control means (not shown)
will produce localised heating of small regions in a plate member 26 which
makes contact with the tape 28. To ensure reliable deposition of ink onto
the envelope the transfer tape 28 is sandwiched between the plate member 26
and the envelope 14, and the envelope is slipped forward between the plate
member 26 and a resiliently deformable roller 30. In accordance with a
preferred feature of the invention the roller 30 is formed from a plurality
of annular discs 32 (see Fig 1A) of foamed plastic material such as foamed
polyurethane sandwiched between end plates of which one is shown at 34 and
mounted in a spindle 36. The spindle is grooved and formed with a pulley
and is driven from a motor 38 by a belt drive 40. Upon the insertion of an
envelope 14 into the guide and printing head, the envelope is gripped by
the resiliently deformable roller 30 and pulled through the nip between the
roller 30 and the plate member 26. The forward passage of the envelope
through the nip causes a length of impregnated tape to be drawn off the
roller 16 and the combination of local heating of selected regions of the
plate member 26 and the pressure in the nip, causes ink 



from the tape to be deposited on the envelope at points corresponding to
the points of localised heating across the width of the plate member 26. By
feeding the appropriate control signals to the electric circuits associated
with the printing head 24, and synchronizing the delivery of the signals
with the    rotation of roller 20, so a pattern of words and numerals can
be formed on the envelope. The characteristics of the impregnated tape 28
are such that ink is not transferred to the envelope except in those areas
where the plate member 26 is heated by electric currents and it is
characteristic of the plate member 26 that the thermal capacity of the
plate is very small so that the heating effect of a localised electric
current which lasts for only a very short period of time, is limited to the
same short period time for which the current lasts (or substantially so).
Figure 2 shows the housing 10 in relation to the remainder of the machine,
the base of which is shown in detail outline at 42.  That region of the
housing containing the spools 16, 18 overlies the base 42 and although not
shown in Figure 1 the roller protrudes through a slot (not shown) in the
upper surface of the base 42 to form with the printing head plate member
26, the nip through which the envelope passes as it is franked. Although
not shown the roller 30 is spring  loaded in an upward direction, towards
the head plate member 26 and the 



upward loading is preferably introduced after the envelope has been loaded,
for which purpose one or more sensors (not shown) are provided to detect
when the envelope is just in position to enter the nip.  In this way the
impregnated  tape will only be drawn off the spool 16 after the envelope
has entered the nip and consequently the tape will he conserved and will
only run whilst the envelope is being franked. When the franking has been
completed,as determined by the    -9- microprocessor which detects when all
of the electronic signals have been printed, the resilient roller 30 is
lowered at that point, thereby stopping the further withdrawal of tape from
the spool 16 despite the fact that the envelope can continue to pass
through the nip. In this way tape is further conserved. The view of Figure
2 also shows how a section 44 of the housing 10 overhangs the base 42 and
serves to house the motor 38 and drive belt 40. In addition the relative
positions of the rollers 20 and 22 and spools 16 and 18 and printing head
plate member 26 can more easily be adjudged from a study of Figure 2. In
Figure 3 an alternative spool arrangement is shown which if incorporated
will allow the overall height of the housing 10 to be considerably reduced
and will also allow larger spools to be utilised.  In this arrangement the
spools 16, 18 are replaced by spools 16', 18' which are 



mounted about axes of rotation 46, 48 which are perpendicular to the axes
of rotation of the spools 16, 18. The height of the housing 10 is thus now
dictated by the width of the tape 28 rather than the diameter of the spools
16, 18 as is the case in the Figure 1, 2 embodiment, and this normally
allows a low profile to be obtained for the overall machine but also allows
larger diameter spools to be used. The tape 28 must of course be presented
to the envelope with the plane of the tape parallel to the envelope surface
and to this end the tape path includes tape rollers 50, 52 and tape
deflecting pins 54, 56 on either side of the printing head 30.    - 10 - In
the alternative arrangement shown in Figure 4 the tape 28 is replaced by an
endless belt of tape 28' which passes around rollers 20, 22 (corresponding
to the rollers having the same numerical designation in Figure 1) and
around further rollers 58, 60. Roller 58 is driven by a slipping clutch
drive (not shown) and forms with an inking roller 63 a nip through which
the tape 28' passes.  The roller 63 is adapted to coat the tape with
thermally activable ink from a reservoir.  The roller 63 may constitute the
reservoir, e.g. being in the form of a porous ink loaded roller. The roller
60 is acted on by spring means 62 to tension the endless belt 28'. 



The printing head follows the same pattern as the head of Figure 1 and
includes a resiliently deformable roller 30 movable to engagement with an
envelope 12 positioned in the apparatus to form with the printing head 24,
a nip at which ink from the tape 28' will be transferred to the envelope.
- 11 - C495/P CLAIMS 1.    Postal franking apparatus comprising: (1) memory
means in which all the information to be printed onto an envelope is stored
electrically; (2) means for reading out information from the memory to form
printing control signals; (3) a printing station into which an envelope (as
herein defined) to be franked can be placed; (4) thermal printing means, a
backing device which together with the thermal printing means forms a nip
between which an envelope passes during printing, and thermally activable
inking means, and (5) means for conveying the printing control signals to
the thermal printing means to selectively apply ink to an envelope in the
printing station, to frank the envelope, and wherein either (i) the thermal
printing means itself is flexible so as to be deformable along its length
dimension to accommodate uneveness in the surface to be printed or (ii) the
backing device is resiliently 



deformable in a direction perpendicular to the surface thereof
differentially along a line perpendicular to the direction of movement of
an envelope through the zone or both.    - 12 - 2.    Postal franking
apparatus according to claim 1 in which the thermally activable inking
means comprises a ribbon or like sheet member carrying or impregnated with
ink and adapted to pass between the thermal printing head and the envelope.
3.    Postal franking apparatus according to claim 2 in which the ribbon or
like member is pre-inked and after use discarded and replaced with a fresh
ribbon. 4.    Postal franking apparatus according to claim 2 in which the
ribbon or like member is an endless loop and an ink reservoir is provided
for transferring ink thereto. 5.    Postal franking apparatus according to
claim 4 wherein the ink reservoir is provided in the form of a porous
roller loaded with the thermally activated ink. 6.    Postal franking
apparatus according to claim 1 wherein an offset process is employed in
which an inked impression of what is to be printed on an envelope is formed
on a transfer device which passes through the printing station in
synchronism with an envelope so as to leave the inked impression on the
envelope located thereat. 7.    Postal franking apparatus according to
claim 6 in 



which an offset printing device comprises: (l) a length of ribbon material
adapted to carry, albeit temporarily, the inking medium, (2) means for
loading inking medium onto the ribbon selectively from a reservoir, and
- 13 - (3) heating means for transferring ink from the inked regions of the
ribbon onto an envelope (as herein defined). 8.    Postal franking
apparatus according to any of claims 2 and 4 to 7 wherein a reusable
endless loop of ribbon material is employed and means is provided for
removing surplus ink from the ribbon after printing, before the relevant
region of ribbon is returned to the loading means. 9.    Postal franking
apparatus according to any of claims 2, 3, 6 and 7 wherein there is a
length of intermediate ribbon which is used once only, and a spool of
initially inked ribbon is provided with used ribbon being fed to a take-up
spool, to be thrown away when fully used. 10.   Postal franking apparatus
according to any of the preceding claims wherein the thermal printing means
comprises an elongate conductive element having relatively high electrical
resistivity, to which a plurality of electrical connections are made along
its length, and means is provided for applying electrical currents to
selected ones of the connections for producing localised 



heating of the conductive element for melting or otherwise causing ink to
be deposited onto an envelope in contact therewith. 11.   Postal franking
apparatus according to claim 10 wherein the ink is adapted to melt and form
a liquid or change its phase from a solid (or liquid) into a vapour phase
on being heated.    -14- 12.   Postal franking machines apparatus according
to any one of the preceding claims wherein the backing device comprises a
plurality of separate but axially touching discs or annuli of resiliently
deformable material mounted as a unitary cylindrical member on a shaft, for
rotation. 13.   Postal franking apparatus substantially as herein described
with reference to, and as shown in, the accompanying drawings.    


