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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



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 D 1 to

pressurize chamber 16 and push liquid 14 through outlet 24 (arrow 4 1) in an

outflow stroke of pump 18. As shown in Fig. 2 , when trigger 36 is released (arrow



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.



[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 shown in 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



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.



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.



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.



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

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