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CLAIMS:                      1.  A method of drying a coated substrate 



comprising:            5           locating a condensing surface spaced
from the                substrate which substantially corresponds to the
path                of the substrate in the longitudinal direction to
create a longitudinal gap between the substrate and the
condensing surface;            10           evaporating the liquid from the
substrate to                create a vapor;
transporting the vapor to the condensing 



surface without requiring applied convection;
condensing the vapor on the condensing            15 surface to create a
condensate;               removing the condensate from the condensing
surface using at least          one of mechanical forces, a combination of
mechanical and surface          tension forces, a combination of mechanical
and gravity forces, and a          combination of surface tension and
gravity forces.             20      2.   The method of claim 1 further
comprising 



locating the condensing surface at least one of: above                the
substrate, and less than 5 mm from the substrate.                 3. The
method of claim 1 wherein the condensing surface has at         least one
condensing surface side edge and wherein the removing step
comprises moving the condensate toward the at least one condensing
surface side edge.   



4. The method of any of claims 1-3 wherein the condensing surface
comprises grooves to create the surface tension forces and wherein the
removing step comprises positioning the condensing surface in a non-
horizontal configuration to create the gravity forces to remove the
condensate from the condensing surface.     
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5.  The method of any of claims 1-3 wherein the     condensing surface is
formed of a plurality of discrete     condensing surfaces, wherein at least
one condensing 



surface is formed on a condensing platen located above  5 and tilted to at
least one transverse side of the     coated substrate, and at least two
other condensing     surfaces are formed on upper and lower surfaces of a
sheet, located below the condensing platen and located     such that it is
slanted away from the horizontal with 10  its lower edge facing the lower
edge of the condensing     platen; and wherein the removing step comprises:
retaining condensate on the condensing surfaces by 



surface tension forces; using gravity to carry the     condensate down each
upper surface of the sheets in a 15  cascade effect until the condensate is
beyond the edge     of the coated substrate; and transporting condensate on
the lower surface of the sheets to the overlap region     between adjacent
sheets and drawing, using capillary     forces created by the slot between
adjacent sheets: the 20  condensate into the slot from where it is
transferred     to the upper surface of the next sheet and gravity will 



carry it in a cascade manner to the edge of the coated     substrate,
wherein condensate on the lower surface of     the sheets will not fall
back to the coated substrate. 25          6.  The method of any of claims
1-3 wherein the     removing step comprises using a condensing platen
located above the coated substrate as one condensing     surface and using
an upper surface and a lower surface 30  of a foraminous sheet located
below and spaced from the 



condensing platen as the other condensing surfaces and     further
comprising the step of selecting the width of     the space between the
condensing platen and the     foraminous sheet, the size of the foramina in
the 35  sheet, and the ratio of open area to solid area on the
foraminous sheet to cause the surface tension forces to     retain the
condensate on the condensing surfaces.   
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comprising:                 a condensing surface spaced from the
substrate which substantially corresponds to the path   5  of the substrate
in the longitudinal direction to      create a longitudinal gap between the
substrate and the      condensing surface;                means for
evaporating the liquid from the      substrate to create a vapor;  10
means for transporting the vapor to the 



condensing surface without requiring applied      convection;
means for condensing the vapor on the      condensing surface to create a
condensate; and      means for removing the condensate from the condensing
surface using at least one of mechanical forces, the combination of
mechanical and surface tension forces, the combination of mechanical and
gravity forces, and the combination of surface tension forces and gravity
forces. 



20       8.   The apparatus of claim 7 wherein the      condensing surface
is located at least one of above the      substrate, and less than 5 mm
from the substrate.             9.   The apparatus of any of claims 7 and 8
wherein the condensing surface comprises grooves to create the surface
tension forces and wherein the removing means comprises means for 



positioning the condensing surface in a non-horizontal configuration to
create the gravity forces to remove the condensate from the condensing
surface.       



10.  The apparatus of any of claims 7 and 8 35  wherein the condensing
surface comprises a plurality of      sheets which overlap each other by at
least 0.05 cm and      are spaced apart in the overlap region by a
0.01-0.25                                  -29-  



cm slot, wherein vapor that condenses on the condensing     surfaces is
retained on the surfaces by surface tension     forces, wherein gravity
carries the condensate down 



each upper surface of the sheets in a cascade effect 5 until the condensate
is beyond the edge of the coated     substrate, and wherein condensate on
the lower surface     of the sheets will transport to the overlap region
between adjacent sheets and capillary forces created by     the slot
between adjacent sheets will draw the 10  condensate into the slot, from
where it is transferred     to the upper surface of the next sheet and
gravity will     carry it in a cascade manner to the edge of the coated 



substrate, wherein condensate on the lower surface of     the sheets will
not fall back to the coated substrate. 15          11. The apparatus of any
of claims 7 and 8     wherein the condensing surface is formed of a
plurality     of discrete condensing surfaces, wherein at least one
condensing surface is formed on a condensing plateh 20  located above the
coated substrate, wherein at least     two other condensing surfaces are
formed on upper and 



lower surfaces of a foraminous sheet located below and     spaced from the
condensing platen.   25       12.  The apparatus of any of claims 7 and 8
further comprising means for controlling the rate of     drying by
controlling the height of the gap and the     temperature difference
between the coated substrate and     the condensing surface. 



30          13. The apparatus of any of claims 7 and 8     wherein the
condensing surface is formed of at least     one of flat plates, grooved
plates, tubes, or fins.      
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14.  The  method  of  any  of  claims  1-3,  wherein  the evaporating step
comprises transferring heat to the coated substrate with at least one of
conduction, convection, and radiation. 



15. The method of any of claims 1-3, wherein the coated substrate has a
first substrate side and an opposite second substrate side; wherein the
liquid is located on the first side of the coated substrate; wherein the
evaporating step comprises positioning at. least two heated members
adjacent the second substrate side to heat and evaporate the liquid to form
the vapor, and heating the at least two heated 



members to different temperatures; wherein the locating step comprises
locating a condensing surface which has at least two condensing surface
sections which each have different temperatures.   16. The method of any of
claims 1-3, wherein the locating step comprises locating a condensing
surface made of a particular material and configured with at least one of a



particular  surface  geometry  and  a  particular  surface roughness  to
optimize  the  removing  of  a  particular condensate.   17. The method of
any of claims 1-3, wherein the coated substrate is useful as at least one
of an imaging medium, a data storage medium, and a paper product.  



18. The apparatus of claim 7, further comprising at least one side member
adjacent the condensing surface such that condensate removed from the
condensing surface contacts. the side member and flows downward away from
the condensing surface.                              -31- 
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