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Two-Sided Thermal Printing
DESCRIPTION

CROSS REFERENCE TO RELATED APPLICATION

[Para 1] Benefit of priority is claimed based on U.S. Provisional Application No., 60/644,772
of John L. Janning filed January 15, 2005.

BACKGROUND

[Para 2] Di‘rect thermal printing is a recognized means of printing quietly without toners or
inks. 1t is a relatively mature technology that has been around for over forty years. Its use
by retailers for pl"intin'g. of cash r.eéister receipts, mailing labels, etc. is how commonplace.
[Para 3] An example of early one-sided direct thermal printing is the thermal half-select
printing as taught in U.S. Patent Nos. 3,466,423 and 3,51 8;406 to John L. Janning. Such
thermal half-select printing was accomplished by energiiation of electrically resistive
thermal printing elements on both sides of thermal printing paper at the same time, The
dual-sided coincident electrical current energization enérgy is additive to produce one-
sided printing. The applied energy levels were such that, if applied on one side only, they
were not sufficient enough to cause printing. By applying sufficient heat on both sides of
the media simultaneously, the applied energies added and one-sided printing could occur.
[Para 4] Duplex or dual-sided diréct thermal printing of transéction documents or receipts

is described in U.S. Patent Nos. 6,784,906 and 6,759,366. The printers were configured to

allow printing on both sides of thermal media moving 'along a feed path through the printer.
In such printers a direct thermal print head was disposed on each side of the media feed

path. A print head faced an opposing platen across the feed path from the print head.
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[Para 5] In direct thermal printing, a print head selectively applies heat to paper or other
sheet media comprising a substrate wi’th a thermally sensitive cpa:;irpg. The coating .changes
color when heat is applied, by which “printing” is provided on the coated substrate. For
dual-sided direct thermal printing, the sheet media substrate may be coated on both sides.
[Para 6] Duplex or dual-sided direct thermal printing has been described for providing
Qariable information on both sides of a paper receipt, e.g;; to save materials and to provide
flexibility in providing fnformation to customers. The printing could be driven electronically
or by computer using a computer appiication program which directs dual-sided printing.
{Para 7} Duplex or dual-sided direct thermal printing as described in U.S. Patent Nos.
6,784,906 and 6,759,366 involves direct thermal print heads offset from one another while
disposed on opposite sides of the media feed path for single—pasg, two-sided printing.
Unless there is a pﬁﬁt head offset, uneven print density can pdtentially occur. This is
because heat energy can be additive if it is applied simultaneously to both sides of the

thermal printing paper when the print heads are direétly across from one another.

SUMMARY

[Para 8] Dual-sided direct thermal printing of a thermai imaging element having thermally
sensitive coatings on opposite sides of a substrate is described,’whére the thermal imaging
element is provided along a feed path of a thermal printer having print heads disposed on
opposite sides of the feed path. Printing on both sides of the thermal imaging element is
achieved by applying variable energy heat pulses from the oppdsed print heads. Different

energy levels of heat pulses are applied on opposite sides of the thermal imaging element.

BRIEF DESCRIPTION OF THE DRAWINGS

[Para 9] Figure 1a échehétically shows opposed print heads for dual-sided direct thermal

printing in accordance with one exemplary variation of the invention.
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[Para 10] Figure 1b shows schematic detail of the print heads shown in Figure 1a.

[Para 1 1] Figure 2 shows exemplary eﬁergy level timing diagrams fg‘).r' heat pulses applied to
the front and back of a thermal imaging element for two-sided “half:-sélect” printing.

[Para 12]Figure 3 shows-exemplary energy level timing diagrams for heat pulses applied to

the front and back of a thermal imaging element for two-sided “partial-select” printing.

DESCRIPTION

{Para 13]By way of example, various embodiments of the invention are described in the
material to follow with reference to the included drawings. Variations may be adopted.
[Para 14] Figure la. of the drawings sh_dws two thermal print heads IO] a and 101b facing
each other separated by thermal imaging element 104, e.q., prmtmg paper, provided along
a feed path 105. Flgure 1b is an exploded partial view of Figure 1a. Resnstlve printing
elements 103 connect to electrical conductors 102. Printing energies of variable energy
heat pulses supplied by thermal prin't;heads 1012 and 101b can add to implement direct
.thermal printing on one or both sides of the thermal imagfng element 104 in a printer.
[Para 15) Two-sided direct thermal printing of front and back sides of thermal imaging
élement 104 is accomplished by simultaneous use of the Aadjacent two print heads 101a and
101b disposed on opposite sides of the feed path 105, e.g., using thermal half-select
printing as taught in U.S. Patent Nos. 3,466,423 and 3,518,406. Thermal print heads 10ta
and 101b are energized to providé two available energy levels of heat pulses, and printing
of one side of the thermal imaging element 104 is accomplished'by use of the higher
energy level heat pulses from one of print-heads 101a and 101b. Printing on both sides of ‘
thermal imaging element 104 is done by coincident use of lower energy level additive heat
pulses from opposed print heads101a:and 101b.

[Para 16} The charts m Figure 2 show Mo—level energ‘ies used for direc_t thermal printing

from print heads 101aand 101b on both sides of thérmal printing paper 104. The lower .
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level “half-select” energies are used for “same time - both sides” printing. Printing energy
of heat pulses from each of print hea{ds 10laand 101b is redUCed' t'p-f‘half—select" levels
when printing is to occur on both sides of the paper 104 at the same time. Otherwise, print
density c<'>uld cause an optical distraction in the area of print were higher energy levels used
for simultaneous print on both sides of, e.g., papér 104. The higher heat pulse energy levels
shown in Figure 2 are used for printing on one side only of paper 104.
[Para 17]!In printing svequence - from print number 1 to print number 18 shown in Figure 2,
three prints (J-3) are made on the backside; followed By a single print (4) on the front;
followed by a print (5) on both sides; followed by no.pt"in.t (6) on either side; followed by a
print (7) on the backside; followed by'a print (8) on both sides; followed by a print (9) on
the front; followed by two prints (10-11) on the backside; followed l?y two prints (12-13) on
the front; followed by a print (14) on both sides; followed by no printiﬁg on either side for
two time periods (15-16); followed by a print (17) on the backside; and then followed by a
print (18) on both sides of the dual;,s'ided thermal imaging element, e.g., paper, 104.
[Para 18] Thermal partial-select printing is accomplished in a similar manner except in the
case where printing is to occur on one side only of thermal printing paper 104 having a
thermal coating on both sides. In this case, coincident enérgies are applied by the print
heads 101a and 101b in unequal or uneven energy levels with most of the printing energy
supplied to the print head on the desired print side of the pap'er‘l 04 while a lesser amount
of energy is supplied by the element on the opposite side of the paper 104. The two
energies add and printing occurs on the side of the paper 104 with the greatest energy level
"applied. Figure 3 shows exemplary heat pulse energies for partial-select thermal printing.
- [Para 19}In the embodiment shown in Figure 3, three enérgy levels of heat pulses are
supplied from both front and backside print heads 101 a and 101b. Printing cannot occur
on either side of the’ paper 104 without help from both prmt heads 101a and 101b

simuttaneously, based on the selected energy levels chosen. For printing to occur on the
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front side only of the thermal imaging element 104, a small energy level “partial” heat pulse
is generated by the backside print Head element while a large energy '!evel “partial” heat
pulse is generated by the front print head element. For printing to occur on the backside
only, a small energy level “partial” heat pulse is generated by the front side print head while
a large energy level “partial” heat pulse is generated by the backside print head. To print on
both front and back of the thermal print paper 104, a moderate energy level “partial” heat
pulse is generated by both front and backside print heads 101a and 101b.
. [Para 20]In operation, heat pulses are generated by botﬁ front and backside printing
heads101la and 101b.’ However, in the embodiment of Figyre 3, none of the heat pulses
generated by the print heads 101a aﬁd 101b on the front or backside of the thermal paper
104 is chosen to be adequate enough to print a mark on either side Qf the ﬁaper by itself.
.[Para 21}in printing sequence - from print number 1 to print number 18 in Figure 3, three
| prints (1-3) are made on the backside of thermalimdging element 104; followed by a
single print (4) on the front; folloWed by a print (5) on both sides; foliowed by no print (6)
“on either side; followed by a print (7)on the backside; followed by a print (8) on both sides;
followed by a print on the front (9); followed by two prints (10-11). on the backside;
followed by two prints (12-13) on the front; followed by a brint (14) on both sides; followed
by no printing on either side for two time periods (15-16); followed by a print (17) on the
backside; and then followed by a print (18) on both sides ‘of th'ermal imaging element 104.
[Para 22] Thermal imaging element 104 may be constructed in a variety of ways, in a known
manner, generally including thermally sensitive coatings on opbosivte sides of a substrate.
Thermal imaging element 104 is provided along a feed path 105 of a thermal printer having
print heads 101a and 101b disposed on opposite sides of the feed path 105. Printing on
both sides of the thermal imaging element 104 is accomplished by applying variable energy
heat pulses from eaqh '6f the print heads 101a and 101b. The énergy level of a heat pulse

from one of the priht,ﬁéads 1012 and 101b can be varied by varying the magnitude of a
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voltage that produces the heat pulse from the print head. Both sides of the thermal imaging
element 104 are printed by coin'cid'ent application of additive heat pu’!ées from each of the
print heads 101a and 101b as depicted in Figures 2 and 3. Printing on opposite sides of
thermal imaging element 104 is controlled by the energy level of the heat pulses.

[Para 23] Heat pulses from each of print heads 101a and 101b can have at least two
available energy levels where printing of one side of the thermal imaging element 104 is
accomplished by use of higher energy level heat pulses from one of the print heads. Printing
of both sides of the thermal imaging element 104 is accdmplished by coincident use of
lower energy ievel additive heat pulses from opposed bri'nt. heads 101a and 101b.

[Para 24] Where hgat pulses from eaéh of print heads 101a and 101b have at least three
available energy levels, printing of one side of the thermal imaging el'ement can be
accomplished using the highest energy level heat pulses from one of thé print heads and
coincident use of the iowest energy .Ievel heat pulses from an opposed print head. Printing
on one side only of thermal imagiﬁg element 104 can be.accomplished by coincident use of
intermediate energy level heat pulses from opposed print heads 101a and 101b. Preferably,
none of the three available energy levels would be selected to be adequate by itself to print
a mark on either Side of the imaging element 104. The direct thermal brintiné oh opposite
sides of the thermal imaging element 104 is controlled by the timing of heat pulses from
print heads 101a and 101b in this example of dual-sided direct thermal printing.

[Para 25] As taught in U.S. Patent Nos. 3,466,423 and 3,518,406 to John L. Janning, a print
head 101a or 101b may comﬁrise a first group of parallel resistive heaping elements
disposed on ane side of the feed patiﬂ 05 and an opposed print head 101a or 101b may
comprise a second group of parallel resistive heating elements disposed on the opposite
side of feed path 105, where heating elements of the first heating element group are
disposed orthogonally."to heating eleﬁents of the secon.d heating element group. A dual-

sided direct thermal";.)riﬁter is thus constructed in which the opposed print heads 101a and
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101b each comprise electrically resistive thermal printing elements in the form of
orthogonal row and cblumn condﬁctors disposed on opposite sides df._feed path 105, In
such a dual-sided direct thermal printer, the printing occurs where coincidentally energized
orthogonal row and column conductors overlap. Alternative dual-sided direct thermal
printer constructions may be used, é.g., as illustrated in Figures 1a and 1b, where discrete
electrically resistive printing elements 103 in print heads 101a and 101b may be adjacent
one another and disposed on opposite sides of the feed path 105. Dual-sided direct
thermal printing on opposite sides of the imaging elemeﬁt 104 is accomplished by
coincident current energization of the electrically resisti.vé printing elements 103.

[Para 26] The foregoing descriptiqﬁ-above presents a number of specific embodiments or
examples of a broader invention. The invention is also carried out in a wide variety of other
alternative ways which have not been described here. Many other embodiments or variations

of the invention may aiso be carried out within the scope of the fallowing claims.
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What is claimed is:

[Claim 1] 1. A method of dual-sided direct thermal printing of a thermal imaging element
having thermally sensitive coatings on opposite sides of a substrate, which comprises:
providing said thermal imaging elément along a feed path of a thermal printer having print
heads disposed on opposite sides of said feed path; and printing on both sides of said
thermal imaging element by applying variable energy heat pulses from each of said print
heads.

[Claim 2] 2. The method of claim 1 in which the energy; level of a heat pulse from one of

said print heads is varied by varyihg the magnitude of a voltage that produces the heat

pulse.

[Claim 3] 3. The method of claim 1 in which both sides of said thermal imaging element
are printed by coincident application of additive heat pulses from each of said print heads.
[Claim 4] 4. The method of cl.ai'm 3'in which heat pulses'from each of said print heads
have at least two available energy levels and printing of one side of said thermal imaging
element is accomplished by use of Hiéher energy level heat pulses from one of said print
heads. _

[Claim 5] 5. The method of claim 4 in which printin'g of both sides is accbmplished by
coincident use of lower energy level additive heat pulses from opp'os.e'd print heads.
[Claim 6] 6. The method of claim 3 in which heat pulses from each of said print heads
have at least three available enerQy levels and printing of one side of Said thermal imaging
element is accomplished by use of'the highest energy level heat pulses from ane of said
print heads and coincident use of lowest energy level heat pﬁlses from an opposed print
head.

[Claim 7] 7.The rﬁethod of claim 6 in which printing on both sides is ‘accomplished by

coincident use of intermediate energy level heat pulses from opposed print heads.
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[Claim 8] 8. The method of ,cla.im]}i'n which none of said three available energy levels is
by itself adequate to print a r'na;k on éither side of said thermal imagipg element.

[Claim 9] 9. The method of claim-1 in which the direct thermal printing on opposite sides
of said thermal imaging element is controlled by the timing of heat pﬁlses from said print
heads.

[Claim 10]10. The méthod of claim 1-in which one of said print heads comprises a first
group of parallel resistive heating elements disposed on one side of said feed path and
another of said print heads comprises a secand group of pérallel resistive heating elements
disposed on the opposite side of said feed path, heating éléments of said first group being
disposed orthogonally to heating' elements of said second group.

[Claim 11]11. A method of dual-sided direct thermal printing of a thermal imaging
element having thermally sensitive coatings on opposite sides of a substrate, which
comprises: providing said thermal imaging element a;Ion"g a fead path of a thermal printer
having print heads on opposite. sidgs' of said feed path; a,nd' printing on both sides of said
thermal imaging element by applicati(;n of unequal energy level heat pulses from each of
said print. heads. ‘

{Claim 12]12. The method of claim 11 in which the printing on opposite sides of said
thermal imaging element is controlied by the energy léve! of heat pulses from said print
heads. '

[Claim 13]13. A method of dual-sided direct thermal printing in which different energy
levels of heat pulses are applied on opposite sides of a dual-sided thermal imaging
element. -

[Claim 14} 14. A method of dual-sided direct thermal printing in which thermal half-select
printing is achieved on opposite sides of a dual-sided thermal imaging element.

[Claim 15]}15. A method of dual—sidéd direct thermal printing in which thermal partial-

- select printing is achieved on opposite sides of a dual-—sided thermal imaging element.
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[Claim 16]16. A method of dual-sided direct thermal printing in which printing on
opposite sides of a dual—sided thecm‘él imaging element is accomplishgd by coincident
current energization of 'electrically resistive printing elements on opposite sides of said
imaging element. | |

[Claim 17]17. A dual-sided direct thermal printer comprising directly opposed thermal
print heads with printing elements on opposite sides of a feed path for.a dual-sided thermal

imaging element, in which said printing elements when energized provide variable energy

heat pulses to print on dual-sided thermal imaging element.

[Claim 18] 18. The dual-sided direct thermal printer of cIa‘i'm 17 in which said printing.
elements print by coincident apﬁl-ication of additive heat pulses on opposite sides of said
feed path.

[Claim 19]109. ;rhe dual-sided direct thermal printer.of claim 17 in which the energy level
of each of said heat pulses is not by itself adequate to priht on either side of said imaging
element. |

[Claim 20]20. The dual-sided direci thermal printer of claim 17 in which direct thermal
printing on opposite sides of said imaging element is ‘c'ontrolled by timing of said heat
pulses.

{Claim 21] 21. The dual-sided direct thermal printer of claim 17 in which said printing
elements are electrically resistive thermal printing elements, and the b_rinting elements
comprise orthogonal row and column conductors disposed on opposite sides of said feed
path.

{Claim 22]22. The dual-sided d.irect thermal printer of claim 21 in which thermal printing
occurs where coincidentally energized orthogonal row and column conductors overlap.
[Claim 23] 23.The dual-si'ded -direct thermal printer of claim 17 in which said printing

elements are electrically resistive printing elements on opposite sides of said feed path.
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FIG. 2
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