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(57) ABSTRACT

An intermediate transfer member (ITM) for use in a printing
system to transport an ink image from an image forming
station to an impression station for transfer of the ink image
from the ITM onto a printing substrate, wherein the ITM is
an endless flexible belt of substantially uniform width
which, during use, passes over drive and guide rollers and is
guided through at least the image forming station by means
of guide channels that receive formations provided on both
lateral edges of the belt, wherein the formations on a first
edge differ from the formations on the second edge by being
configured for providing the elasticity desired to maintain
the belt taut when the belt is guided through their respective
lateral channels.
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(57) ABSTRACT

Embodiments of the present invention relate to a system and
method for manufacturing a three-dimensional object from
a stack of pre-stripped layers of substrate. Each object layer
is formed by (i) providing substrate comprising waste por-
tion(s) and substrate-retained portion(s) that are attached to
each other and separated from one another by cut(s) within
the substrate; (ii) subsequently, subjecting the subject of
each layer to a stripping process which selectively strips
away substrate-waste portion(s) from the substrate-retained
portion(s). After stripping, the object layer is added to a
stack of previously-stacked object layers to grow the stack.
This process is repeated to further grow the stack. Object
layers of the stack are bonded to each other to build the
three-dimensional object therefrom. Apparatus and methods
for stripping are also described—any teaching or combina-
tion of teaching(s) related to stripping substrate may be
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(57) ABSTRACT

An indirect printing system comprising an intermediate
transfer member (ITM) and an image forming station at
which droplets of ink are applied to the ITM to form ink
images thereon, the image forming station including a first
print bar including a first plurality of print heads and having
mounted thereon a first blowing mechanism for introducing
a first gas flow, having a first flow rate, into a gap between
the first plurality of print heads and the ITM, and a second
print bar including a second plurality of print heads and
having mounted thereon a second blowing mechanism for
introducing a second gas flow, having a second flow rate,
into a gap between the second plurality of print heads and
the ITM, the second print bar being disposed downstream of
the first print bar, the second flow rate being greater than the
first flow rate.
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(57) ABSTRACT

A method and printing device of providing a customized
drink and printing on a current drink through an ink-jet
printer and computer programs can be configured to perform
actions by instructions when executed by data processing
apparatus. The printing device includes a mapped drink-
code database specifying a map for a plurality of drink-
printing codes between, a respective combination of a
respective drink-printing-code-specific target image to be
printed by the ink-jet printer, respective drink-printing-code-
specific target drink property-data describing contents of a
respective target-drink and container by database, analysis
circuitry for computing a drink-match parameter between,
property-data of the current drink sensed by the sensor(s),
displaying a drink-property-heterogeneous menu including
the plurality of drink-printing codes on the display-screen,
receiving a user-selection of one of the drink codes to
thereby user-specify, according to the mapped drink-code
database, a target-image and target-drink property-data, and
a device controller for responding to the user drink-code
selection, in accordance with content of the mapped drink-
code database, output of the sensor(s) and output of the
analysis circuitry.
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(57) ABSTRACT

Disclosed are curable polymer compositions, elastomers
thereof and release layers useful in the art of printing made
of the disclosed elastomers. Disclosed are also intermediate
transfer members having a release layer useful in the art of
printing. Disclosed are anisotropic intermediate transfer
members. Disclosed are curable adhesive compositions, that
in some embodiments are useful in preparing intermediate
transfer members useful in printing. Also disclosed are
intermediate transfer members useful in the art of printing
having a release layer with an image transfer surface having
protonatable functional groups apparent thereupon. Also
disclosed are methods of making such intermediate transfer
members.
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A flexible belt is disclosed for use in a printing system. The
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(57) ABSTRACT

An ink film construction including: (a) a printing substrate;
and (b) at least one ink film, fixedly adhered to a top surface
of the printing substrate, the ink film having an upper film
surface distal to the top surface of the substrate, wherein a
surface concentration of nitrogen at the upper film surface
exceeds a bulk concentration of nitrogen within the film, the
bulk concentration measured at a depth of at least 30
nanometers below the upper film surface, and wherein a
ratio of the surface concentration to the bulk concentration
is at least 1.1 to 1.
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(57) ABSTRACT

Ink formulations suitable for deposition upon the interme-
diate transfer member of an indirect printing system and for
transfer therefrom to a substrate. The inks are aqueous inkjet
inks comprising an organic polymeric resin and a colorant.
Ink film constructions including a plurality of continuous ink
films fixedly adhered to the printing substrate that can be
obtained with these inks are also disclosed. The inks and the
printed constructions are such that the ink films and the dried
inks composing them have a first dynamic viscosity within
a range of 10° cP to 5-107 cP at at least a first temperature
within a first range of 60° C. to 87.5° C., and a second
dynamic viscosity of at least 6-107 cP, for at least a second
temperature within a second range of 50° C. to 55° C.
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(57) ABSTRACT

An indirect printing system is disclosed having an interme-
diate transfer member (ITM) in the form of an endless belt
that circulates during operation to transport ink images from
an image forming station. Ink images are deposited on an
outer surface of the I'TM by one or a plurality of print bars.
At an impression station, the ink images are transferred from
the outer surface of the I'TM onto a printing substrate. In
some embodiments, the outer surface of the ITM 20 is
maintained within the image forming station at a predeter-
mined distance from the one or each of the print bars 10, 12,
14 and 16 by means of a plurality of support rollers 11, 13,
15, 17 that have a common flat tangential plane and contact
the inner surface of the ITM. In some embodiments, the
inner surface of the ITM is attracted to the support rollers,
the attraction being such that the area of contact between the
ITM and each support roller is greater on the downstream
side than the upstream side of the support roller, referenced
to the direction of movement of the ITM.
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(57) ABSTRACT

A system printing comprises: a movable intermediate trans-
fer member in the form of a flexible, substantially inexten-
sible, belt guided to follow a closed path, an image forming
station for forming an ink image, a drying station for drying
the ink image to leave an ink residue film, first and second
impression stations spaced from one another in the direction
of movement of the belt, each impression station comprising
an impression cylinder for supporting and transporting a
substrate and a pressure cylinder for urging the belt against
the substrate supported on the impression cylinder, and a
transport system including a perfecting system for selec-
tively inverting the substrate during transportation between
the two impression stations; and a treatment station situated
between the second impression station and the image form-
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(57) ABSTRACT

A flexible belt is disclosed for use in a printing system. The
belt comprises an endless strip which, in use, travels along
a continuous path. Formations are provided along the sides
of'the strip which are capable of engaging with lateral tracks
to place the belt under lateral tension, the lateral tracks
further serving to constrain the belt to follow the continuous
path.
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(57) ABSTRACT

A printing system for printing on a substrate. In embodi-
ments, the system comprises: a movable intermediate trans-
fer member in the form of a flexible, substantially inexten-
sible, thin belt whose compressible layer has a thickness of
at most 400 micrometers, the belt being guided to follow a
closed path, an image forming station for depositing ink
droplets onto an outer surface of the belt to form an ink
image, a drying station for drying the ink image to leave an
ink residue film, first and second impression stations spaced
from one another in the direction of movement of the belt,
each impression station comprising an impression cylinder
for supporting and transporting the substrate and a pressure
cylinder carrying a thick compressible blanket for urging the
belt against the substrate supported on the impression cyl-
inder, a thickness of the compressible blanket being at least
1 mm.
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(57) ABSTRACT

Embodiments of the present invention relate to control
apparatus and methods of a printing system, for example,
comprising an intermediate transfer member (ITM) and to
user-related features of a printing system. Some embodi-
ments relate to regulation of a velocity and/or tension and/or
length of the ITM. Some embodiments relate to regulation
of deposition of ink on the moving ITM. Some embodiments
regulate to apparatus configured to alert a user of one or
more events related to operation of the [TM. Some embodi-
ments relate to a time-line GUI for visualizing and/or
manipulating queued print jobs which may be employed.
Some embodiments relate to a reversed augmented reality
GUI for visualization and/or control of the printing system.
In some embodiments, a display screen is mounted to a
printer housing and/or able to control access to moving parts
of a printing system.
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ABSTRACT

A manifold is disclosed for introducing gas into a gap
between a print head and an intermediate transfer member
(ITM) of an indirect inkjet printing system. The manifold
has a first gas flow path terminating in a first discharge
mouth for delivering a continuous low speed gas stream and
a second separate gas flow path terminating in a second
discharge mouth, vertically spaced from the first discharge
mouth, for intermittently delivering into the gap a high speed
gas stream.
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(57) ABSTRACT

A flexible belt is disclosed for use in a printing system. The
belt comprises an endless strip which, in use, travels along
a continuous path. Formations are provided along the sides
of'the strip which are capable of engaging with lateral tracks
to place the belt under lateral tension, the lateral tracks
further serving to constrain the belt to follow the continuous
path.

17 Claims, 8 Drawing Sheets

102 5 620
\\ \\’\ \,\ \\ 61 Ob
ss1:;@mm&mm‘gs}ﬁmﬁ{a@sﬁu}&ﬁ \Xfﬂ}-m&E:l@33s\}\b‘i&}.ﬁﬁ-EG-532i3;sﬂﬁ.&msﬁﬁéﬁ}&.&ﬁ&@SNI /{'l
\‘ §§ ‘v(i //

{ g
| Vo
610a Lo
b
P
@ Lo

@&”&ﬁ‘&‘ﬁﬁ?@&“&ﬁ‘&‘&*@fi)f@@ﬂﬁi&@é ‘Yfﬁ“ﬁ@@@ﬂﬂ‘ﬁﬁ@@tﬁmﬁ@@ﬂﬂﬁﬁ@@@ﬁ
b
A\

h}

622

N




US010190012B2

a2 United States Patent

Landa et al.

US 10,190,012 B2
Jan. 29, 2019

(10) Patent No.:
45) Date of Patent:

(54) TREATMENT OF RELEASE LAYER AND
INKJET INK FORMULATIONS
(71)  Applicant: LANDA CORPORATION LTD.,
Rehovot (IL)

(72) Inventors: Benzion Landa, Nes Ziona (IL);
Gregory Nakhmanovich, Rishon
LeZion (IL); Galia Golodetz, Rehovot
(IL); Sagi Abramovich, Ra’anana (IL);
Yehoshua Sheinman, Ra’anana (IL)
(73)

Assignee: LANDA CORPORATION LTD.,

Rehovot

(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35

U.S.C. 154(b) by 40 days.

@
(22)

Appl. No.: 15/182,539

Filed: Jun. 14, 2016

(65) Prior Publication Data

US 2016/0369119 Al Dec. 22, 2016

Related U.S. Application Data

(63) Continuation-in-part of application No. 14/382,881,

filed as application No. PCT/IB2013/051755 on Mar.
(Continued)

Int. CL.
C09D 11/54
C09D 11/322

(51)
(2014.01)

(2014.01)
(Continued)
(52) US. CL
CPC

C09D 11/54 (2013.01); B41J 2/01
(2013.01); CO9D 11/033 (2013.01):

(Continued)

CONTROLLER |-12Meiers

(58) Field of Classification Search
CPC C09D 11/033; C09D 11/54; Y10T
428/31721; Y10T 428/31725
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS
3,697,551 A 10/1972 Thomson et al.
4,293,866 A 10/1981 Takita et al.
(Continued)
FOREIGN PATENT DOCUMENTS
CN 1200085 A 11/1998
CN 1809460 A 7/2006
(Continued)

OTHER PUBLICATIONS

Supplemental European Search Report for EP 13757427.3 dated
Mar. 12, 2015.

(Continued)

Primary Examiner — Betelhem Shewareged
(74) Attorney, Agent, or Firm — Marc Van Dyke

(57) ABSTRACT

Aqueous inkjet ink formulations comprising a solvent
including water and a co-solvent, a water soluble or water
dispersible polymeric resin and a colorant, and a method for
facilitating the use of such an aqueous inkjet ink in an
indirect printing system in which the ink is jetted onto a
hydrophobic release layer of an intermediate transfer mem-
ber before having the solvent removed therefrom and being
transferred to a substrate, wherein prior to the jetting of the
ink the release layer is brought into contact with an aqueous
solution of a positively charged polymeric chemical agent.
Other aspects are also described.
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(57) ABSTRACT

A printing system for printing on a substrate, comprises a
movable intermediate transfer member in the form of a
flexible, substantially inextensible, belt guided to follow a
closed path, an image forming station for depositing droplets
of a liquid ink onto an outer surface of the belt to form an
ink image, a drying station for drying the ink image on the
belt to leave an ink residue film on the outer surface of the
belt, first and second impression stations spaced from one
another in the direction of movement of the belt, each
impression station comprising an impression cylinder for
supporting and transporting the substrate and a pressure
cylinder carrying a compressible blanket for urging the belt
against the substrate supported on the impression cylinder,
and a transport system for transporting the substrate from the
first impression station to the second impression station. The
pressure cylinder of at least the first impression station is
movable between a first position in which the belt is urged
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) ABSTRACT

Embodiments of the present invention relate to control
apparatus and methods of a printing system, for example,
comprising an intermediate transfer member (ITM) and to
user-related features of a printing system. Some embodi-
ments relate to regulation of a velocity and/or tension and/or
length of the ITM. Some embodiments relate to regulation
of deposition of ink on the moving ITM. Some embodiments
regulate to apparatus configured to alert a user of one or
more events related to operation of the [TM. Some embodi-
ments relate to a time-line GUI for visualizing and/or
manipulating queued print jobs which may be employed.
Some embodiments relate to a reversed augmented reality
GUI for visualization and/or control of the printing system.
In some embodiments, a display screen is mounted to a
printer housing and/or able to control access to moving parts
of a printing system.
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57 CLAIM
The ornamental design for a monitoring station for a printing
system, as shown and described.

DESCRIPTION

FIG. 1 is a front view of a monitoring station for a printing
system showing our new design;

FIG. 2 is a back view of the monitoring station for a printing
system shown in FIG. 1;

FIG. 3 is a right view of the monitoring station for a printing
system shown in FIG. 1;

FIG. 4 is a left view of the monitoring station for a printing
system shown in FIG. 1;

FIG. 5 is a top view of the monitoring station for a printing
system shown in FIG. 1;

FIG. 6 is a bottom view ofthe monitoring station for a printing
system shown in FIG. 1;

FIG. 7 is a first perspective view of the monitoring station for
a printing system shown in FIG. 1; and,

FIG. 8 is a second perspective view thereof, shown in FIG. 1
in an environment.

The broken lines immediately adjacent to the shaded areas,
represent the bounds of the claimed design while all other
broken lines are directed to environment and are for illustra-
tive purposes only; the broken lines form no part of the
claimed design.
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57 CLAIM
The ornamental design for a printer, as shown and described.
DESCRIPTION

FIG. 1 is a front view of a printer showing our new design;
FIG. 2 is a back view of the printer shown in FIG. 1;

FIG. 3 is a right view of the printer shown in FIG. 1;

FIG. 4 is a left view of the printer shown in FIG. 1;

FIG. 5 is a top view of the printer shown in FIG. 1;

FIG. 6 is a bottom view of the printer shown in FIG. 1; and,
FIG. 7 is a perspective view of the printer shown in FIG. 1.
The broken lines immediately adjacent to the shaded areas,
represent the bounds of the claimed design while all other
broken lines are directed to environment and are for illustra-
tive purposes only; the broken lines form no part of the
claimed design.
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57 CLAIM
The ornamental design for a printer, as shown and described.
DESCRIPTION

FIG. 1 is a front view of a printer showing our new design;
FIG. 2 is a back view of the printer shown in FIG. 1;

FIG. 3 is a right view of the printer shown in FIG. 1;

FIG. 4 is a left view of the printer shown in FIG. 1;

FIG. 5 is a top view of the printer shown in FIG. 1;

FIG. 6 is a bottom view of the printer shown in FIG. 1; and,
FIG. 7 is a perspective view of the printer shown in FIG. 1.
The broken lines immediately adjacent to the shaded areas,
represent the bounds of the claimed design while all other
broken lines are directed to environment and are for illustra-
tive purposes only; the broken lines form no part of the
claimed design.
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57 CLAIM

The ornamental design for an printer, as shown and described.

DESCRIPTION

FIG. 1 is a front view of a printer showing our new design;
FIG. 2 is a back view of the printer shown in FIG. 1;

FIG. 3 is a right view of the printer shown in FIG. 1;

FIG. 4 is a left view of the printer shown in FIG. 1;

FIG. 5 is a top view of the printer shown in FIG. 1;

FIG. 6 is a bottom view of the printer shown in FIG. 1; and,
FIG. 7 is a perspective view of the printer shown in FIG. 1.
The broken lines immediately adjacent to the shaded areas,
represent the bounds of the claimed design while all other
broken lines are directed to environment and are for illustra-
tive purposes only; the broken lines form no part of the
claimed design.
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57 CLAIM

The ornamental design for a printer, as shown and described.

DESCRIPTION

FIG. 1 is a front view of a printer showing our new design;
FIG. 2 is a back view of the printer shown in FIG. 1;
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FIG. 3 is a right view of the printer shown in FIG. 1;

FIG. 4 is a left view of the printer shown in FIG. 1;

FIG. 5 is a top view of the printer shown in FIG. 1;

FIG. 6 is a bottom view of the printer shown in FIG. 1; and,
FIG. 7 is a perspective view of the printer shown in FIG. 1.
The broken lines immediately adjacent to the shaded areas,
represent the bounds of the claimed design while all other
broken lines are directed to environment and are for illustra-
tive purposes only; the broken lines form no part of the
claimed design.
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57 CLAIM

The ornamental design for a printer, as shown and described.

DESCRIPTION

FIG. 1 is a front view of a printer showing our new design;
FIG. 2 is a back view of the printer shown in FIG. 1;

FIG. 3 is a right view of the printer shown in FIG. 1;

FIG. 4 is a left view of the printer shown in FIG. 1;

FIG. 5 is a top view of the printer shown in FIG. 1;

FIG. 6 is a bottom view of the printer shown in FIG. 1; and,
FIG. 7 is a perspective view of the printer shown in FIG. 1.
The broken lines immediately adjacent to the shaded areas,
represent the bounds of the claimed design while all other
broken lines are directed to environment and are for illustra-
tive purposes only; the broken lines form no part of the
claimed design.

1 Claim, 7 Drawing Sheets




az United States Design Patent (o) Patent No.:

Landa et al.

US00D6943208S

US D694,320 S

45) Date of Patent:  «x Nov. 26,2013

(54) PRINTER

(75) Inventors: Benzion Landa, Nes Ziona (IL); Elisha
Avram Tal, Harey Yehuda (IL); Eitan
Sharif, Kibbutz Gesher-Haziv (IL)

(73) Assignee: Landa Corporation Ltd., Rehovot (IL)
(**)  Term:

14 Years

(21)  Appl. No.: 29/419,654

(22) Filed: Apr. 30, 2012
(51) LOC () CL ..o 18-02
(52) US.CL

USPC ittt e D18/53
(58) Field of Classification Search

USPC .......... D18/53, 50, 55, 56, 59, 36-39, 46-49;

D14/301, 303; 270/1.01; 271/8.1;
101/2; 358/1.1; 355/78; 399/361
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

D236,378 S *  8/1975 Yanofsky ... D18/38
D236,379 S * 8/1975 Yanofsky ..... .. D18/38
D250,952 S * 1/1979 Spowart et al. .. D18/53
5,103,730 A * 4/1992 Sarda ... . 101/425
D357,499 S * 4/1995 Karafujietal. ... .. D18/53
D357,934 S * 5/1995 Karafujietal. ... .. D18/53
D412,525 S *  8/1999 Tachibana et al. .. D18/53
D416,572 S * 11/1999 Ishidaetal. ... .. D18/53
D453,785 S *  2/2002 Grossmann ... .. D18/48
D621,442 S *  8/2010 Kachietal. ... .. D18/39
D650,417 S * 12/2011 Brownetal. ... .. D18/53
D663,768 S *  7/2012 Yanagisawa et al. .. D18/53
D673,212 S * 12/2012 Okamoto ...........ccccco.. D18/53

FOREIGN PATENT DOCUMENTS

EM 002121681-0001 *10/2012
EM 002121681-0010 *10/2012
OTHER PUBLICATIONS

PRV Interpat (Swedish patent office consultancy services) Search
Report for drawings of Design U.S. Appl. No.29/419,654 [US design
patent application filed Apr. 30, 2012]—search report mailed Sep. 7,
2012.

PRV Interpat (Swedish patent office consultancy services) Search
Report for drawings of Design U.S. Appl. No.29/419,659 [US design
patent application filed Apr. 30, 2012]—search report mailed Sep. 7,
2012.

(Continued)
Primary Examiner — Bridget L. Eland
(74) Attorney, Agent, or Firm — Marc
Van Dyke
57 CLAIM
The ornamental design for a printer, as shown and described.
DESCRIPTION

FIG. 1 is a front view of a printer showing our new design;
FIG. 2 is a back view of the printer shown in FIG. 1;

FIG. 3 is a right view of the printer shown in FIG. 1;

FIG. 4 is a left view of the printer shown in FIG. 1;

FIG. 5 is a top view of the printer shown in FIG. 1;

FIG. 6 is a bottom view of the printer shown in FIG. 1; and,
FIG. 7 is a perspective view of the printer shown in FIG. 1.
The broken lines immediately adjacent to the shaded areas,
represent the bounds of the claimed design while all other
broken lines are directed to environment and are for illustra-
tive purposes only; the broken lines form no part of the
claimed design.
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57 CLAIM
The ornamental design for a printer, as shown and described.

DESCRIPTION

FIG. 1 is a front view of a printer showing our new design;
FIG. 2 is a back view of the printer shown in FIG. 1;

FIG. 3 is a right view of the printer shown in FIG. 1;

FIG. 4 is a left view of the printer shown in FIG. 1;

FIG. 5 is a top view of the printer shown in FIG. 1;

FIG. 6 is a bottom view of the printer shown in FIG. 1; and,
FIG. 7 is a perspective view of the printer shown in FIG. 1.
The broken lines immediately adjacent to the shaded areas,
represent the bounds of the claimed design while all other
broken lines are directed to environment and are for illustra-
tive purposes only; the broken lines form no part of the
claimed design.
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(57) ABSTRACT

An intermediate transfer member (ITM) for use in a printing
system to transport an ink image from an image forming
station to an impression station for transfer of the ink image
from the ITM onto a printing substrate, wherein the ITM is
an endless flexible belt of substantially uniform width
which, during use, passes over drive and guide rollers and is
guided through at least the image forming station by means
of guide channels that receive formations provided on both
lateral edges of the belt, wherein the formations on a first
edge differ from the formations on the second edge by being
configured for providing the elasticity desired to maintain
the belt taut when the belt is guided through their respective
lateral channels.
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belt comprises an endless strip which, in use, travels along
a continuous path. Formations are provided along the sides
of'the strip which are capable of engaging with lateral tracks
to place the belt under lateral tension, the lateral tracks
further serving to constrain the belt to follow the continuous
path.
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