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(71)    We, COLORFLO LIMITED Of bES-   receives during printing under the
semer Works, Whinbush  Road, Hitchin, Hert-    control of one or more
springs which constant            fordshire, a British Company, do hereby
de-   ly tend to move the plate away from the sup-            clare the
invention for which  we pray that a  port but  allow  the support to
approach the      5 patent may be granted to us, and the method  plate and
thereby compress the or each pump           by which it is to be perfored
to be particu-  chamber when the pressure of the springs is
vtt   b    prtc-  ca br    hntheO pressr- f i  prnsi    larly described in
and by the following state-     overcome by the printing pressure applied.
ment:-    The inlet valve device is preferably arranged    This invention
relates to printing apparatus   to be actuated by the relative displacement
of 10   of the type in which printing ink or like print-   the portion to
be connected to the printing    ing liquid is fed into the recessed design
or   plate, relatively to the support member.   The    engraving of an
intaglio printing plate through   outlet valve may be actuated by the
hydraulic    the thickness of the plate.    pressure of the printing ink in
the pump    A problem arises with such appartus as it   chamber generated
by increased pressure in the    15   is difficult proerly to regulate the
amount of chamber  after the inlet valve has been closed.    ink fed
through the plate in accordance with    With such a construction, as the
printing    printing requirements.   Clearly it is very un-    plate b3gins
to receive the full printing pres-    desirable for either too much or too
little ink    sure, the inlet valve is closed and the outlet    to be fed
and it is also desirable to control    valve is opened so that ink is
forced through    20  the point in the printing cycle at which ink   the
printing plate only when the printing plate    65     is fed to the plate.
is being pressed onto the surface to be printed         These problems are
satisfactorily solved ac-  with a reasonable pressure.  The printing sur-
cording to the invention by printing liquid feed   face is then printed
with ink under pressure.      mechanism for a  printing apparatus of the
type  When sufficient ink has been supplied to ser-    25  described above,
the mechanism comprising at   vice the intaglio printing plate excess ink
is    70    least one pump chamber adapted to be con-   preferably returned
to the supply by the open-    tracted by the application of pressure from
the    ing of a presure relief valve.  The outlet valve    printing
apparatus on the printing plate during is closed as the printing pressure
is relaxed    printing and to expand when the printing pres-   and the
plate is being lifted from the surface.    30  sure is released, the or
each chamber having    The pump chamber then expands so as to   75    an
outlet, which, when printing is taking place,   cause a further supply of
printing ink to be    with one or more ink passages extending  sucked into
the chamber ready for the next     through the printing plate, and an inlet
which   printing operation.    communicate when printing is taking place
Each inlet opening for the supply of ink pre-    35  with an ink supply,
the inlet being controlled   ferably communicates with its pump chamber
80    by a valve device which is closed automatically   through a port
formed in an auxiliary or 



by the application of printing pressure to the   lief"  piston which works
in a cylindrical bore printing plate, the outlet being also controlled   in
the main piston, the relative movement of by a valve device whith is
biassed to a closed  the auxiliary and main pistons acting to open 40
position but which is opened when the    or close the ports and they then
act as a valve    85 chamber is pressurised beyond a limit prede-  device.
One end of this auxiliary pistons acting may termined by the biassing
means.     carry at least one valve wich controls the out- The printing
plate or the portion of the unit  let leading from the pump chamber to the
re- carrying the plate has a limited movement to-     cesses of the
printing plate.  The auxiliary pis- 45  wards and away from a support plate
which   ton is controlled by a spring which constantly    90 [Price 25p]
2                                               1,241,793     tends to
press the auxiliary piston in a direc-  member 14 causing, through the
spring 20, the     tion  to close the outlet. Further it may incor-  member
2 and the printing plate carried  there-     porate a relief passage for
the pump chamber  by to be pressed against the surface to  be     the
relief passage being controled by a valve  printed. Further, when the
spring pressure is 5  which opens  when  the pressure in the chamber
overcome further pressure causes the piston 8  70     exceeds a safe
limit.                         to move to contract the chamber 4 and hence
The means  to relieve excess pressure in the  apply  pressure to   the
printing ink in  the     printing  liquid  during a printing operation
chamber. During the initial movement of the     forms  the  subject of our
co-pending applica-  piston in the chamber the outlet 6 remains 10  tion
No.9389/71 (Serial No.  1241794).      closed by the outlet  valve 34 and
the inlet  75       An  embodimentof one part of the ink feed  valvet 32 is
open so that ink within the chamber     mechanism of a printing machine in
accord-  4 can flow back  through the relieef piston 28     ance with the
invention will now be described  and up   through    the passage 24 in the
main     by  way of example  with reference to the  ac-  piston  to the ink
supply.  However, as the pres- 15  companying drawing which is a
cross-section   sure increases and the piston 8 moves down-  80     through
the mechanism.                         wards in the chamber 4 over the
relief piston       The  mechanism comprises a member 2 the  28 overcoming
the pressure of spring 40, the     interior  chamber 4  of which
constitutes a  head of the piston 8 acts as a valve device     "pump"
chamber and is  intended to communi-  to close the  ports  32  so  that
comunication 20  cate  with a recessed design or engraving on  between the
chamber 4 and the ink supply is  85     the printing surface of an intaglio
pinting  cut off. By this time the printing plate is     plate (not shown)
through an outlet passage  pressed firmly down on the surface to be     6.
A piston 8 works in the chamber 4 and  printed and when the pressure in the
chamber     is provided with a  sliding seal member  10 to  4 has built up
sufficiently the pressure acting 25  provide a seal  between the piston and
the  on the tapered  nose 42 of the relief piston  90   chamber. The upper
portion of the piston rod  28 causes this pistons to  move up into the
cylin-     12 is secured to a support meber 14 having  der 26 against th
pressure of the spring 40     a head 115 which is arranged for limited
sliding  so as to open the passage 6 through the print-     movement in a
cylinder 16  which rests on  the  ing plate to the chamber 4 allowing
printing 30  top of the walls of the member 2. As pressure  ink to reach
the intaglio surface of the plate  95     is applied to the piston rod
during printing  When sufficient ink has been supplied to     for example
by  means  of a member secured  service, the intaglio plate excess ink
is returned     at l8 to the piston rod, the member 14 moves  to the supply
via the relief passage 38 on lift-     down within the  cylinder 16
compressing a  ing of the ball valve 34 from its seat  by the 35  spring 20
which is located between the head  excess pressure of the ink in the
chamber 4.   100     15 of the member 14 and bottom wall 22 of    As the
printing pressure is relaxed the pres-     the cylinder so  as to apply
pressure to the  sure on the relief piston  28 within the chamber .
member  2 through the spring and consequently  4. is also relaxed allowing
the spring 40 to     to press the printing plate  attached to  the  move
the piston 28 back to the position in 40  member 2 against the surface to
be printed.    which the passage 6 is closed by the ball valve  105
The piston 8 and its rod 12 are formed with  34. In  this position ink is
no longer fed   to      an internal passage 24 communicating at the  the
intaglio recess thus avoiding the possibility      upper end with an
opening 25 through the  of excess ink being supplied as the plate is
member 14 for connection to a supply of print-  lifted from the surface
which has just  been 45  ing ink. The lower portion of the passage 24
printed.                                       110 



is of larger diameter to provide a cylinder 26   As the pressure is further
relaxed the spring      carrying a relief or auxiliary piston 28 which  20
moves the main piston 8 upwardly within      is  hollow and which
communicates with the  the  chamber 4 to the position shown in the
cylinder 26 through an opening 30 and with drawings in which it abuts
against the stop 50  the chamber 4 through chamber inlet openings  44 and
as the chamber 4 is expanded  and as 115      32.
the ports 32   are now  open ink is drawn        The piston 28 which is a
sliding fit in the  through the supply opening 25 the  passage 24.
cylinder 26 carries a ball valve  34 at its lower  the cylinder 26 and the
opening 30 into the      end which is normally biassed by means of  chamber
4 ready for the next printing opera- 55  a spring 36  within the  piston to
a position. tion.                                        120      in which
it closes a relief passage 38 from    Thus the ink required for printing is
con-      the piston  to   the chamber  4. The piston itself  trolled
automatically.      is biassed by means  of a spring 40,  located    It
will be appreciated that  a plurality -of      within the cylinder 26  to a
position in  which  chambers and pistons such as that described  60  the
ball valve 34 closes communication be-  and illustrated in the drawings
would normally  125      tween the chamber 4 and its outlet passage  be
provided for  a single printing plate.      6.
The spring 20 which is used to apply pres-        During use of the
mechanism, pressure is  sure to the printing plate could of course be
applied by a standard printing apparatus (not  replaced by subsidiary
pistons and cylinders  55  shown) to the piston rod 12 and  support
coupled to a hydraulic accumulator.            130        3
1,241,793                                           3        The mechanism
can be  used for example  preceding claims in which the outlet valve is
to feed coloured paint or like liquid to be  actuated by the hydraulic
pressure of the print-      printed rather than coloured ink into different
ing ink or like liquid to be printed generated      parts of an intaglio
surface each chamber being  by increased pressure in the chamber after the
5  supplied with paint of  one particular colour  inlet valve device has
been closed.        70      so that coloured patterns can be printed.
Alter-    7. An apparatus as claimed in any of the      natively two or
more pump units such as that  preceding claims in which a relief passage
con-      described can be connected to a common out-  nects with the or
each  pump chamber through      let into an intaglio relief so that by
using dif- a relief valve device which is arranged to open  10  ferent
colours of ink or paint one for each  against a bias when the pressure in
the  75      pump unit, marbled effects can be obtained.   chamber exceeds
a predetermined  limit.        Equally adhesives could be used for the   8.
An apparatus as claimed in any of the      printing liquid instead of paint
or coloured  preceding claims having an auxiliary piston in      printing
inks, as could thermoplastic material.  a bore in a main piston, working in
the or each  15    If a plate is supplied with more than one  pump
chamber, (or the main piston when      pump unit then the outlets from the
chambers  appendant to claim 4 or any one of claims      of each unit can
be made of different cross  5-7  when appendant to claim 4), the pump
section so that the quantity of each coloured  chamber inlet passing
through the auxiliary      ink or paint can be regulated.
piston. 20    WHAT WE CLAIM  IS-                             9. An
apparatus as claimed in Claim 8, in  85        1.  A printing apparatus of
the type in  which  which the pump chamber inlet comprises a      printing
ink or like liquid to be printed is fed  port or ports formed in the
auxiliary piston,      into the recessed design or engraving of an
movement of the main piston relatively  to  the      intaglio printing
plate through the thickness  chamber being also relative to the auxiliary-
25  of the plate comprising a printing liquid feed  piston so that the
inlet port(s) are closed by  90     mechanism having at least one pump
chamber  the inner  wall of the main piston the arrange-     adapted to be
contracted by the application  ment constituting the inlet valve device.
of pressure from the printing apparatus on the   10. An apparatus as
claimed in either of     printing plate during printing and to expand
Claims 8 or 9 wherein the outer end of the 30  when the printing pressure
is released, the or  auxiliary piston includes a valve device to con-  95
each chamber having an outlet, which com-  trol the pump chamber outlet.
municates when printing is taking place  with   11. An apparatus as claimed
in Claim  10     one or more ink passages extending through  in which the
auxiliary piston is biassed by a     the printing plate, and an inlet which
com-  spring or equivalent biassing means which 35  municates when printing
is taking place with  tends constantly to press the auxiliary piston  100 



an ink supply, the inlet  being controlled by  to close  the outlet
opening., the auxiliary pis-     a valve device which is closed
automatically  ton being formed with a surface open to the     by the
application of printing pressure to the  pump chamber below the main piston
and on     printing plate, the outlet being also controlled  which pressure
of ink or  like liquid to  be print- 40  by a valve device which is biassed
to a closed  ed in  the pump chamber can act.       105     position but
which  is opened when the    12. An apparatus as claimed in any of
chamber is pressurised beyond a limit prede-  Claims 8-11 wherein the
auxiliary piston is     termined by the biassing means.           formed
with a relief passage open to the pump        2. An apparatus as claimed in
Claim 1 in  chamber and controlled by a relief valve device 45  which a
portion of the mechanism which is   tending  to close the passage but
opening when  110     adapted to be connected  to and apply pressure  the
pressure in the chamber exceeds a safe     to the printing  plate is
connected to a support  limit.     member to which pressure is to be
applied by     13. A  printing apparatus having a plurality     the
apparatus, through one or more springs  of mechanisms as claimed in any of
the pre- 50  or hydraulic piston devices.                   ceding claims
the various pump chambers be- 115'        3. An apparatus as claimed in
Claim 2 in  ing provided for a single printing plate, each     which the
inlet valve device is arranged to be  chamber  connecting with a different
part of     actuated by the  relative displacement of the   the intaglio
design so as to produce multi-co-     said portion relatively to the
support member.  loured prints. 55    4. An apparatus as claimed in Claim 2
or    14. A  printing apparatus as claimed in  120     3 in which relative
movement of the support  Claim 13 in which two or more pump units
member towards the said portion, when the  are connected to a common outlet
connecting     bias of one or more springs or hydraulic  piston  with  the
intaglio design of a printing plate     devices is overcome, causes a main
piston  whereby if each chamber contains differently 60  working in  the or
each pump chamber  to con-  coloured ink or like liquid to be printed, mar-
125     tract the chamber.                            bled effects can be
printed.       5.  An apparatus as claimed in Claim 4 in    15. A  printing
apparatus as claimed in     which movement of the main piston in the
either Claim 13 or 14 in which two or more     pump chamber actuates the
inlet valve device.  pump  units  are provided for a single printing 65
6. An apparatus as claimed in any of the  plate, the outlet from the
chambers of each  130          3                 1,241,793         The
mechanism can be  used for examp    preceding claims in which the outlet
valve is       to feed coloured paint or  like  liquid to be  actuated  by
the hydraulic pressure of  the print-       printed rather than  coloured
ink into different  ing  ink or like liquid  to be printed generated`
parts of an intaglio surface each chamber being  by increased pressure in
the chamber after the    5    supplied  with paint of one particular
colour  inlet valve device  has been closed.  70       so that coloured
patterns can be printed. Alter-    7. An apparatus as claimed in any of the
natively two or more pump units such as that  preceding  claims in  which a
relief passage con-       described can be connected to a common out- nects
with the or each pump   chamber through       let into an intaglio relief
so that by using dif-   a relef  valve device which is arranged to open
10  ferent  colours of ink or paint one for each  against a bias  when the
pressure  in the  75       pump unit marbled effects can be obtained.
chamber exceeds a predetermined limit.         Equally adhesives could be
used  for the      8 An apparatus as claimed in any of the       printing
liquid instead of paint or coloured  preceding claims having an auxiliary
piston in       printing inks, as could thermoplastic material.  a bore in
a main piston, working in the or each   15.  If a plate is supplied with
more than one  pump chamber, (or  the main piston when  80       pump unit
then the outlets from the chambers  appendant to claim 4 or any one of
claims       of each unit can be made of different cross  5-7 when
appendant to claim 4), the pump       section so that the quantity of each
coloured  chamber inlet passing through the auxiliary       ink or paint
can be regulated.               piston.   20    WHAT WE CLAIM  IS:
9. An apparatus  as claimed in Claim 8, in  85         1.  A printing
apparatus of the type in which  which the pump chamber inlet comprises a
printing ink or like liquid to be printed is fed  port or ports formed in
the auxiliary piston,       into the recessed design or engraving of an
movement of the main piston relatively to the   intaglio  printing plate
through the thickness chamber being also relative to the auxiliary-   25
of the plate comprising a printing liquid feed  piston so that the  inlet
port(s) are closed by  90 



mechanism  having at least one pump chamber  the inner wall of the main
piston the arrange-       adapted  to be contracted by  the application
ment constituting the inlet valve device.       of pressure from the
printing apparatus on the     10  An apparatus as claimed in either of
printing plate during printing and to expand Claims 8 or 9 wherein the
outer end of the   30 when the printing pressure is released, the or
auxiliary piston includes a valve device to con-  95       each chamber
having an outlet, which com-  trol the pump chamber outlet.       municates
when printing is taking place, with       11. An apparatus as claimed in
Claim 10       one or more ink passages extending through  in which the
auxiliary piston is biassed by a       the printing plate, and an inlet
which com  spring  or equivalent biassing means which  35  municates   when
printing is taking place with  tends constantly to press the auxiliary
piston  100       an ink supply, the inlet being  controlled by  to close
the outlet opening, the auxiliary pis-       a  valve device which is
closed automatically  ton be   formed  with a surface open to the       by
the application of printing pressure to the  pump chamber below the main
piston and on       printing plate, the outlet being also controlled  which
pressure of ink or like liquid to be print-  40  by a valve device which is
biassed to a closed  ed in the pump chamber can act.      105
position but which  is opened when the    l2. An apparatus as claimed in
any of       chamber is pressurised  beyond a limit prede-   Claims 8-11
wherein the auxiliary piston is       termined by the biassing means.
formed with a relief passage open to  the pump         2. An apparatus as
claimed in Claim, 1 in  chamber  and controlled by a  relief valve device
45 which a portion of the mechanism  which is  tending to close  the
passage but opening when 110       adapted to be connected to and apply
pressure  the  pressure in the chamber exceeds a safe       to the printing
plate is connected to a support  limit.       member to which pressure is
to be applied by  3. A printing apparatus having a plurality       the
apparatus, through one or more springs  of mechanisms as claimed in any of
the pre-  50  or  hydraulic piston devices.                 ceding claims
the various-pump chambers be- 115         3. An apparatus as claimed in
Claim 2 in  ing provided for a single printing plate, each      which the
inlet valve device is arranged to be  chamber connecting with a different
part of      actuated by the relative displacement of the  the intaglio
design so as to produce  multi-co-      said portion relatively to the
support member.  loured prints.  55    4. An apparatus as claimed in claim
2  or   14. A printing   apparatus   as a   claimed in  120 3 in which
relative movement of the support Claim 13 in which two or more pump units
member towards the said portion  when the  are connected to a common
outlet connecting       bias of one or more springs or hydraulic piston
with the intaglio design  of a printing plate       devices  is overcome,
causes a  main piston  whereby if each chamber contains differently  60
working in the or each pump chamber to con-  coloured ink or like liquid to
be printed, mar- 125       tract the chamber.                     bled
effects can be printed.         5.  An apparatus as claimed in Claim 4
15. A  printing apparatus as claimed in       which movement of the main
piston in the  either Claim 13 or 14 in which two or more       pump
chamber actuates the inlet  valve    device.   pump units are provided for
a single printing  65 6.  An apparatus as claimed in any of the  plate, the
outlet from the chambers of each  130        4
1,241,793                                          4     unit being  of
varying cross-sectional size  so-          For the AppLicants:    that the
quantity of the different inks or liquid  LLOYD   WISE, BOULY & HAIG,    to
be printed fed to the intaglio design can        Chartered Patent Agents,
be regulated.                                               Norman House, 5
16. A printing apparatus comprising a pump               105-109 Strand,
unit substantially as hereinbefore described             London, WC2R OAE.
with reference to the accompanying drawings.            Printed for Her
Majesty's  Stationery Office by the Courier Press, Leamington Spa, 1971.
Published by the Patent Office, 25 Southampton Buildings, London, WC2A lAY,
from                                    which copies may be obtained.    


