Color Ink Usage
Not all of the ink that is in an ink cartridge or ink tank is applied to the printed page. Here are some of the ways in which ink is used.
· New printhead installation
· New tank installation
· Calibration
· Print system alignment
· Ink loss during printing (maintenance and error recovery)
· Customer initiated actions
· Evaporation
· Special print modes
· How the page is printed
These events are designed into your printer to ensure that your color printer operates efficiently and consistently provides high-quality output. Many of these maintenance operations are factored into the printhead or tank fill levels and expected yield.
New printhead installation
There are three types of printheads used in inkjet printers: they are the disposable type and semi-permanent or permanent printheads. Each printhead type may use ink from all of the ink tanks or cartridges inside the printer to prime the printhead. Printheads use various amounts of ink during priming, depending on the type of printhead designed for that printer.
Disposable type printheads
After installing a new disposable printhead, the printer prepares the new printhead for printing. This procedure includes a priming sequence that prepares the nozzles to be jetted and calibrates the printhead. This is done to put down the correct amount of ink and ensure color consistency. The priming sequence can involve jetting all of the nozzles multiple times and may involve exerting negative pressure on the nozzles to unclog any residual ink that may have dried in the nozzles. 
Semi-permanent or permanent printheads
After installing a new semi-permanent or permanent printhead with tanks, the printer prepares the new printhead for printing. The process for a semi-permanent or permanent printhead is more strenuous than a disposable printhead, because the printhead is not full of ink. To perform this preparation, negative pressure is used to draw ink out of the replaceable tanks into the nozzle area of the printhead. The nozzles are then jetted and the printhead is calibrated.
New tank installation
After installing a new tank, the printer uses ink to re-prime and calibrate the printer. This procedure uses less ink, since the printhead is not usually replaced.
Calibration
Calibration of the printhead must be done at each printhead change to optimize print quality and performance for the print system. It is also done to compensate for changes in the performance of the printhead components that are associated with long-term use. Calibration is initiated automatically at printhead installation, tank or cartridge changes, at page-count intervals, or based on a user-initiated command from the operator panel or a host PC. It may occur at less frequent intervals on semi-permanent or permanent printhead models.
Alignment of the print system
Automatic alignment of the print system is used to align and compensate for changes in the print system due to:
· Installation of a new or different printhead
· Removal and reinsertion of the same printhead
· Printing a number of pages between alignment procedures
· Certain error states that involve the print system
This alignment is done to optimize the print quality output and other quality and reliability attributes. The procedure prints certain shapes and marks in various colors on the page and then uses a sensor to scan and measure the position and quality of what was printed. In printing these patterns, a maintenance procedure is initiated that jets all of the nozzles. This is done to ensure that an accurate alignment can be made.
Ink losses during printing
All printers consume ink that doesn’t make it to the page. The three main areas of loss are:
· Maintenance of the nozzles
· Time-based maintenance
· Error Recovery
Maintenance of the nozzles during normal printing
During normal printing, the ink for all the colors and black are used at regular intervals to maintain optimum nozzle health. Nozzle health is the state of the ink in the nozzle. Air can collect in the nozzle, or the ink can become more viscous due to evaporation, affecting print quality. Regular use or discharging of the nozzles on a prescribed time interval can ensure nozzle health is maintained.
Time-based maintenance
When the printer has been idle, there are certain preventive operations that are done to assure optimum nozzle health. If no printing has occurred in a preset number of days, the printer may automatically “wake up” and discharge a certain number of drops from each nozzle. This assures that the nozzles are ready to operate whenever the user sends a print job. If the preset time is not reached and a print job is sent, then the timer is reset. If the printer is powered off, the preset time can expire, and the automatic discharge will occur prior to printing. If the off period spans many of these preset periods, then the number of drops discharged from each nozzle during this sequence becomes larger. Every so often, the discharging maintenance gives way to a purge type maintenance. This purge type maintenance applies a negative pressure to the nozzles in an attempt to clear “old ink” from the nozzles. This occurs only in semi-permanent or permanent printhead printers.
Error Recovery
Under certain circumstances, normal and time-based maintenance may not be adequate to maintain optimum nozzle health. In these situations, the user can initiate certain procedures to attempt a recovery. These maintenance procedures involve the use of more significant ink, as they can involve purging, discharging, and even printing of the nozzles. This printing activity is designed to give the user visual feedback to determine if the problem has been resolved. These situations are encountered during normal operation and are usually a result of very low or very high usage.
Customer-initiated operations
The customer can initiate maintenance operations using the operator panel. In the Maintenance section, the user can select a CLEAN or a DEEP CLEAN procedure. These selections will perform prescribed operations to correct user-noticed print defects. These operations use all of the inks to clean the printhead. The deep clean uses more ink than the clean procedure.


Evaporation
Printheads and ink cartridges require a small vent to allow air to enter the tank as the ink is drawn out. This vent contributes to a low evaporation rate and contributes to the loss of ink from the tank or printhead. This evaporation occurs at all environmental operating conditions, but storing the printer in a hot and/or dry condition will accelerate this effect. Once installed, the printhead or tank should remain installed, since evaporation rate is minimized in this configuration. Between print jobs, the printhead is capped in the maintenance station to reduce evaporation.
Note: The printhead and tanks should remain in the box and plastic wrapper until they are installed. This material helps to minimize evaporation prior to installation.
Special Print Modes
Various print modes such as black only, grayscale, and printing on photo paper use color and black ink. This is because the printer is designed to return to full-color printing on demand and to do this, the system must be maintained. Printing without one of the colors for extended periods will affect the print quality.
The use of color and black ink varies significantly, depending on the print mode selected.
Black only mode
When black only is selected in the driver or from the operator panel, the dots on the printed page will be only black ink. However, due to the normal maintenance routine during printing, some color ink will be used to maintain the print system. The color ink is not placed on the printed page; it is cleaned off as part of the maintenance procedure.
Grayscale printing
If a grayscale image is printed which appears to be black and white, it is likely a combination of many color drops along with the black ink drops. This effect is not obvious except under magnification.
Photo paper printing
When printing on photo paper, black ink is not printed on the photo paper. This is done because the black ink is not compatible with photo paper. The black you see even in a black and white photo is printed in a composite mode that contains roughly equal parts of yellow, magenta, and cyan inks. However, due to the normal maintenance routine during printing, some black ink will be used to maintain the print system.
How the page is printed
Whenever a page is sent from the PC or during a copy or fax operation, the printhead will execute the required time-based maintenance procedure based on previous printing. After completing this maintenance, the print data will be printed onto the page. When a prescribed time has passed, the printhead will discharge any unused nozzles and then continue to print. After a certain number of pages, air will be drawn out of the printhead, and the ink on the nozzle plate will be removed. This procedure uses a small amount of ink from each color. This procedure repeats many times for long print jobs.
Between print jobs, the printhead is capped in the maintenance station to reduce evaporation. When the printhead moves out of the cap position, the nozzles are wiped and discharged to remove any ink that is on the nozzle plate.
Sometimes the host connection can contribute to ink usage. For example, if the print job is interrupted or slowed during printing, these delays can contribute to additional maintenance. These variations in the host operations can contribute to an increased ink usage because of the time-based maintenance operations.
Note: Many of these maintenance operations are factored into the printhead or tank fill levels to provide the expected yield.
