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LIQUID DELIVERY SYSTEM FOR AN INKJET TYPE DISPENSER

BACKGROUND
[0001] Handheld inkjet printers are commonly used to print bar codes on

packaging and shipping materials.

DRAWINGS
[0002] Figs. 1-4 present a sequence of views illustrating the structure and
operation of an example liquid delivery system for a handheld printer or other
inkjet type dispenser.
[0003] Figs. 5 and 6 illustrate an example handheld inkjet printer implementing
an ink delivery system such as the system shown in Figs. 1-4. The housing is
partially removed in Fig. 6 to show some of the internal parts in more detail.
[0004] Fig. 7 is a block diagram illustrating an example handheld printer such
as that shown in Figs. 5 and 6.
[0005] Figs. 8-10 show an example replaceable ink cartridge such as might be
used in a handheld printer shown in Figs. 5-7.
[0006] The same part numbers designate the same or similar parts throughout

the figures.

DESCRIPTION
[0007] Some inkjet printheads do not hold a significant supply of ink. Ink is
supplied to such printheads from a separate reservoir with a pump or gravity. A
gravity fed supply may not be reliable in a handheld printer because the printer is
not always upright, and a motor driven pump is not practical for many handheld
printer applications due to size and power constraints. Also, it is particularly
desirable in handheld printers to detect when the ink supply is low to avoid de-
priming the printhead because of the difficultly priming the printhead.
[0008] A new ink delivery system has been developed for a handheld inkjet
printer to reliably supply ink to the printhead from a separate reservoir and in a
configuration that allows low ink detection. In one example, the system includes a
manually actuated diaphragm pump to pull ink from the supply reservoir into a
pressure chamber on the intake stroke, and to push ink from the pressure

chamber toward the printhead on the outflow stroke. When the supply of ink in
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the reservoir is depleted, little or no ink is pulled into the pressure chamber on the
intake stroke, reducing the volume of ink in the pressure chamber and increasing
the displacement of the diaphragm on the next outflow stroke. A sensor senses
the increased displacement of the diaphragm to signal the user that the printer is
low on ink, and the user can stop printing while the printhead is still primed with
ink. In one example, the pump actuator includes a trigger at the printer handle.
The trigger is linked to a plunger that engages the diaphragm. Pulling the trigger
pushes the plunger against the diaphragm to push ink out of the pressure
chamber toward the printhead and releasing the trigger allows the diaphragm to
rebound to pull ink into the pressure chamber from the reservoir.

[0009] Examples of the new delivery system are not limited to ink, or handheld
printers, but may be implemented with other inkjet type dispensers and for other
liquids. The examples described herein illustrate but do not limit the scope of the
patent, which is defined in the Claims following this Description.

[0010] As used in this document, a “liquid” means a fluid not composed
primarily of a gas or gases.

[0011] Figs. 1-4 illustrate one example of a liquid delivery system 10 such as
might be used in a handheld inkjet printer. Referring to Figs. 1-4, system 10
includes a reservoir 12 to hold ink or another liquid 14, a pressure chamber 16
downstream from reservoir 12, and a manually actuated pump 18 to pump liquid
14 from reservoir 12 to a printhead 20 (shown in Fig. 5). As described in detail
below, pump 18 pulls liquid 14 in to chamber 16 through an inlet 22 and pushes
liquid out of chamber 16 through an outlet 24. In this example, a one-way valve
26 at chamber inlet 22 allows liquid 14 to flow out of reservoir 12 into chamber 16
but not back into reservoir 12. Valve 26 is shown as a flapper valve in the figures.
[0012] In the example shown in Figs. 1-4, pump 18 is implemented as a
diaphragm pump that includes a diaphragm 30 and an actuator 32 to move
diaphragm 30. Actuator 32 includes a plunger 34 operatively connected to a
trigger 36. As shown in Fig. 1, pulling trigger 36 (arrow 38) presses plunger 34
into diaphragm 30 (arrow 40), displacing diaphragm 30 a distance D1 to
pressurize chamber 16 and push liquid 14 through outlet 24 (arrow 41) in an

outflow stroke of pump 18. As shown in Fig. 2, when trigger 36 is released (arrow
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42) plunger 34 moves down (arrow 44) at the urging of a spring or other suitable
biasing mechanism 46, diaphragm 30 rebounds to expand chamber 16 and pull
liquid 14 from reservoir 12 into chamber 16 through inlet 22 and valve 26 (arrow
45), in an intake stroke of pump 18. If pump 18 is capable of pulling liquid 14
through outlet 24 back into chamber 16 on the intake stroke, then a one-way valve
may also be used at outlet 24 to allow liquid 14 to flow out of chamber 16 but not
back into chamber 16 through outlet 24.

[0013] When the supply of liquid 14 in reservoir 12 is depleted, little or no ink is
pulled into pressure chamber 16 on the intake stroke, reducing the volume of ink
in chamber 16 and increasing the displacement of diaphragm 30 on the next
outflow stroke to a displacement D2 as shown in Fig. 3. Fig. 4 shows a lesser
volume of liquid 14 in pressure chamber 16 after trigger 36 is released. A sensor
48 senses a low liquid condition to signal the user that the device is low on liquid
while the printhead is still primed. Any suitable sensor 48 may be used. For
example, a sensor 48 may sense the displacement D2 of diaphragm 30 as an
indication that reservoir 12 is empty or that the volume of liquid 14 in reservoir 12
has otherwise fallen below a threshold volume. In the example shown, sensor 48
is implemented as a position sensor with a flag 50 attached to plunger 34 and a
contact switch 52 activated on contact with flag 50 when the displacement of
diaphragm 30 reaches D2.

[0014] Figs. 5 and 6 are perspectives illustrating one example of a handheld
inkjet printer 54 implementing an ink delivery system such as a system 10 shown
in Figs. 1-4. Fig. 6 illustrates printer 54 with the housing partially removed to show
some of the internal parts in more detail. Fig. 7 is a block diagram of a handheld
printer 54 shown in Figs. 5 and 6. Referring to Figs. 5-7, printer 54 includes a
housing 56 with a hand grip 58 and a printhead unit 60, an encoder 62, an ink
delivery system 10, a controller 64, and a battery 66 supported in housing 56.
Controller 64 represents the processing and memory resources, programming,
and the electronic circuitry and components needed to control the operative
components of printer 54. In this example, printer 54 includes a graphical user

interface 68 operatively connected to controller 64.



WO 2020/009699 PCT/US2018/040831

[0015] Printer 54 also includes a low ink sensor 48 to sense a low ink
condition, as described above with reference to Figs. 1-4. Sensor 48 signals
controller 64 when ink is low so that the user may be notified of the low ink
condition, for example by displaying a LOW INK warning on graphical user
interface 68. An audible or other notification to the user could be used.

[0016] Encoder 62 includes an encoder wheel 70 and a reader 72 to read the
position of wheel 70. In operation, encoder wheel 70 engages the surface to be
printed. Wheel 70 turns as the printer is moved along the surface. Reader 72
reads the position of wheel 70 and controller 64 activates printhead 20 according
to position signals from reader 72. to print a bar code or other image on the
surface.

[0017] As shownin Fig. 7, printhead unit 60 includes a printhead 20 and a flow
regulator 74 to help control the flow of ink to printhead 20. A regulator 74 in a
printhead unit 60 may be capable of delivering a small volume of ink to printhead
20 independent of ink resupply from system 10. Although it is expected that a
handheld printer 54 usually will include a single printhead 20, it may desirable
(and feasible) in some handheld printers to include multiple printheads 20 with
one or multiple flow regulators 74.

[0018] Battery 66 supplies power to controller 64 and to printhead 20, encoder
62, and sensor 48 directly or indirectly through controller 64. Battery 66 may be
implemented, for example, as a removable rechargeable battery.

[0019] Referring to Fig. 6, the ink delivery system includes a replaceable ink
cartridge 76 with reservoir 12, pressure chamber 16, and a diaphragm pump 18.
In this example, pump actuator 32 includes a connecting rod 78 connecting trigger
36 to plunger 34 to alternately push and release the plunger when pulling and
releasing the trigger, as described above with reference to Figs. 1-4. Figs. 8-10
show ink cartridge 76 in more detail. Referring to Figs. 8-10, ink is held in
reservoir 12 inside a container 80. Pressure chamber 16 extends along the
bottom of container 80 with inlet 22 from reservoir 12 and outlet 24 to the
printhead or printhead unit. Flapper valve 26 may be formed, for example, by a
sheet of flexible material heat staked along part of its perimeter to the supporting

structure on container 80. Similarly, diaphragm 30 may be formed by a sheet of
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flexible material heat staked to container 80 around the perimeter of pressure
chamber 16.

[0020] Although a diaphragm pump 18 is shown and described, other types of
positive displacement manually actuated pumps may be used.

[0021] As noted at the beginning of this Description, the examples shown in
the figures and described above illustrate but do not limit the scope of the patent,
which is defined in the following Claims.

[0022] "A"and "an" as used in the Claims means one or more.
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CLAIMS

1. A liquid delivery system for an inkjet type dispenser, comprising:

a reservoir to hold liquid;

a chamber downstream from the reservoir;

a one-way valve to allow the flow of liquid from the reservoir into the
chamber and to block the flow of liquid from the chamber back into the reservoir,
and

a manually actuated pump to pull liquid from the reservoir into the chamber

through the valve and to push liquid from the chamber toward a printhead.

2. The system of Claim 1, comprising a sensor to sense a volume of

liquid in the reservoir below a threshold volume.

3. The system of Claim 2, wherein the sensor is to sense that the

pump, when actuated, is unable to pull liquid from the reservoir.

4. The system of Claim 2, wherein the pump is a manually actuated
diaphragm pump and the sensor is configured to sense a displacement of the

diaphragm.

5. The system of Claim 4, comprising a pump actuator that includes a
trigger operatively connected to the diaphragm such that pulling the trigger
displaces the diaphragm to pressurize the chamber to push liquid toward the

printhead.

6. A liquid delivery system for an inkjet type dispenser, comprising:
a manually actuated diaphragm pump;

an inlet to the pump from a liquid supply reservoir;

an outlet from the pump to a printhead; and

a sensor to sense a displacement of the diaphragm.
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7. The system of Claim 6, comprising a pressure chamber operatively

connected to the pump between the inlet and the outlet.

8. The system of Claim 7, comprising a valve to allow the flow of liquid
from the reservoir into the pressure chamber through the inlet and to block the

flow of liquid from the pressure chamber back into the reservoir through the inlet.

9. The system of Claim 8, comprising a pump actuator that includes a
trigger operatively connected to the diaphragm such that pulling the trigger
displaces the diaphragm to pressurize the chamber to push liquid toward the

printhead.

10. A handheld inkjet printer, comprising:

a housing including a hand grip;

a controller;

a printhead supported in the housing and operatively connected to the
controller;

an encoder supported in the housing to signal the controller to activate the
printhead,;

a replaceable ink cartridge supported in the housing and having a reservoir
to hold ink;

a pump to pump ink from the reservoir to the printhead; and

a trigger mounted to the hand grip and operatively connected to the pump

such that pulling the trigger actuates the pump.

11.  The printer of Claim 10, comprising a sensor to sense a volume of

liquid in the reservoir below a threshold volume.

12.  The printer of Claim 11, wherein the pump is a manually actuated
diaphragm pump and the sensor is configured to sense a displacement of the

diaphragm.
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13.  The printer of Claim 11, comprising a battery to supply power to the

controller and to the printhead, the encoder and the sensor.



WO 2020/009699 PCT/US2018/040831

14
48
14
48
30 34 g
L 3\2 50
\@A T b
<7_ 46 36 44



WO 2020/009699

PCT/US2018/040831

2/6

] \(
— =718

FIG. 4



WO 2020/009699 PCT/US2018/040831

3/6

56 36

54 —Y
58

FIG. 5

66



WO 2020/009699 PCT/US2018/040831

4/6
||||
76 1+
y E—
24 ] 30
34
187
\ > 32
™~—78
(-
\ 36
56
58

FIG. 6

66



WO 2020/009699

5/6

PCT/US2018/040831

INK DELIVERY SYSTEM -—10
8 18 12
SENSOR [H PUMP | RESERVOR
I
16| PRESSURE CHAMBER o
,/'
60~ 62
PRINTHEAD UNIT ENCODER
24| REGULATOR 7| READER
20—  PRINTHEAD oL WHEEL
64~
CONTROLLER
66 BATTERY U | g8

FIG. 7



WO 2020/009699 PCT/US2018/040831

80

FIG. 8




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2018/040831

A. CLASSIFICATION OF SUBJECT MATTER

INV. B41J2/175 B41J3/36
ADD.

B41J29/02

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

B41J

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

1 March 2016 (2016-03-01)
column 4/5, Tines 63-67/1-55

column 8, line -36

24 February 2015 (2015-02-24)
column 4, lines 16-30

paragraphs [0037] - [0040],
figures 7A-B, 8

US 9 272 523 B2 (MEMJET TECHNOLOGY LTD
[IE]; MEMJET TECHNOLOGY LTD [IE])

column 6, lines 53-63; figures 1, 3
US 8 960 868 Bl (TURGEMAN SHAHAR [US])
column 12, lines 12-67; figure 1

EP 2 978 605 Al (MARKEM IMAJE HOLDING
[FR]) 3 February 2016 (2016-02-03)

1-9,11

1-3,12

4-9
[0072] ;

_/__

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

26 February 2019

Date of mailing of the international search report

07/03/2019

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Bitane, Rehab

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2018/040831

C(Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X
Y

EP 0 036 295 A2 (PRINTOS BV [NL])

23 September 1981 (1981-09-23)

page 7, lines 23-32; figure 2

US 5 825 995 A (WIKLOF CHRISTOPHER A [US]
ET AL) 20 October 1998 (1998-10-20)
column 3/4, Tlines 43-67/1-37

column 5/6, Tines 36-49/26-42

column 7, lines 50-58; figures 1-4, 7, 8
US 2011/109678 Al (SCHWARTZ EDWARD L [US]
ET AL) 12 May 2011 (2011-05-12)

the whole document

CN 206 400 566 U (SHENZHEN KIMURATH
ELECTROMECHANICAL CO LTD)

11 August 2017 (2017-08-11)

the whole document

10
9,11-13
13
1,6,10

1-13

1-13

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2018/040831
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 9272523 B2 01-03-2016  NONE

US 8960868 Bl 24-02-2015 NONE

EP 2978605 Al 03-02-2016 CN 104070825 A 01-10-2014
EP 2978605 Al 03-02-2016
FR 3003799 Al 03-10-2014
US 2016052291 Al 25-02-2016
US 2017182787 Al 29-06-2017
WO 2014154833 Al 02-10-2014

EP 0036295 A2 23-09-1981 AU 6839881 A 17-09-1981
CA 1165379 A 10-04-1984
DK 113581 A 15-09-1981
EP 0036295 A2 23-09-1981
ES 8207465 Al 16-09-1982

US 5825995 A 20-10-1998 JP H1029346 A 03-02-1998
us 5825995 A 20-10-1998

US 2011109678 Al 12-05-2011  NONE

CN 206400566 U 11-08-2017  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - claims
	Page 8 - claims
	Page 9 - claims
	Page 10 - drawings
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report

