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1.
Printer Basics


A.
Printer evaluation issues


1.
Printer resolution is measured in dots per inch (dpi).


2.
Speed is measured in the number of plain-text pages (with 5 percent coverage) per minute.


3.
To print graphics, the printer must support a printer language such as PostScript or Printer Control Language (PCL). 


4.
Paper capacity includes the number and type of paper trays, number of sheets per tray, and size of sheets.


5.
Duty cycle is measured in number of plain-text pages (with 5 percent coverage) the printer is rated to print per month.


6.
Complex graphics and full-color images require more memory than plain-text pages.


7.
Cost of paper: special paper is sometimes required, such as for photo quality images or ink-jet printers (to avoid smearing and distorting).


8.
Cost of consumables: cost per page, including cost of replacement ink or toner cartridge
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B.
Common printer terms


1.
American Standard Code for Information Interchange (ASCII) is the standard code for representing characters as numbers.


2.
A font is a collection of characters and numbers in a given size, expressed in style name and size, for example, Times New Roman, 11 points (pts).


3.
The line print terminal (LPT) port is a standard parallel printer port on a computer.


4.
Laser Jet PCL


a.
Hewlett-Packard’s printer control language


b.
Contents of the page are described as bitmapped pixels on the page.


5.
Adobe PostScript


a.
The most common page-description language (PDL)


b.
Contents of the page are described as scalable elements.


c.
A PostScript interpreter in the printer makes the conversion from scale to bitmap at print time.


6.
Resolution enhancement is a technology that improves the appearance of images and other forms of graphics by modifying tonal ranges, improving halftone placement, and smoothing the jagged edges of curves.


7.
Printing orientation


a.
Portrait: the vertical orientation of printing on a page


b.
Landscape: the horizontal orientation of printing on a page


8.
Duplexing: the ability to print on both sides of a page
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2.
Printer Ports


A.
Ports can be serial, Small Computer System Interface (SCSI), or parallel, although parallel is the most common.


B.
The parallel port consists of a 25-pin male plug.

C. Parallel ports are relatively trouble free but have some disadvantages.


1.
The data transfer rate is 150 KB per second—slow compared to network cards and other high-speed interfaces.


2.
Rely on system bus and CPU for transport and management, which uses system resources while printing


3.
Although parallel ports and cable follow common practices, there are no standards.


4.
Parallel cables have a maximum effective length of 10 feet, although this length can be extended with a booster device.
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3.
Dot-Matrix Printers 


A.
An impact printer creates an impression on the page by striking an ink ribbon with force to place ink on the page.


B.
Very common before the advent of ink-jet and laser technology printers


C.
Still used to print multipart forms, especially in business offices that need the ability to print several copies at once


D.
Use either 9 or 24 pins to render an image. The 24-pin printers generate a higher-quality image.
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E.
Maintaining a dot-matrix printer 


1.
Change the ribbon.


2.
Keep the printer clean.


3.
Keep the print head clean.


4.
Replace the print head if it fails.
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F.
Troubleshooting dot-matrix printers 


1.
Printer does not print: the printer has no power, is offline, out of paper, or the printer cable is disconnected


2.
Paper/Error indicator flashes continuously: this indicates an overload condition


3.
Paper slips around platen: the paper-feed selector needs to be adjusted


4.
Paper bunches up: there is no reverse tension


5.
Paper has dimples: the paper is misaligned or the tractor feed wheels are not locked


6. 
Print mode cannot be set: the printer configuration switch is improperly set
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4.
Ink-Jet Printers 


A.
Spray ink onto paper to form images


B.
Provide good-quality, reasonably fast printing


C.
Produce color as well as black-and-white images


D.
Have replaced dot-matrix and thermal wax printers in the low-end market
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E.
Maintaining an ink-jet printer


1.
Keep the printer clean.


2.
Replace ink cartridges as needed.


a.
Follow the instructions carefully.


b.
The cartridge must be properly pressurized.


c.
Sensors must line up with contacts on the cartridge transport.
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F.
Troubleshooting ink-jet printers


1.
Inspect the printer for obvious problems such as a paper jam or empty paper tray.


a.
Most printers have a light-emitting diode (LED) panel to signal problems.


2.
Use the printer self-test routine.


3.
Common symptoms and possible causes


a.
The printer does not print: the printer has no power, is offline, out of paper, or the printer cable is disconnected


b.
Printer will not go online: check the cartridge and printer cable


c.
All lights off: check the power supply fuse and check for signs of binding


d.
Print head does not print: check the ink supply


e.
Paper does not advance: the paper-handling hardware is jammed
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5.
Laser Printers


A.
Nonimpact devices that precisely place a fine plastic powder (toner) on paper


B.
Range from personal, lower-volume, desktop devices to huge devices serving hundreds of users


C.
All follow a common engine design, similar to office copiers.


D.
More expensive to purchase than ink-jet printers


E.
Cheaper to operate per page than ink-jet printers


F.
Toner is more permanent than ink.
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6.
Laser Printer Components


A.
The paper transport ranges from a straight transport to a complicated transport for duplexers, collators, and staplers.


B.
Logic circuits: motherboard much like that of a PC


C.
User interface: simple to advanced LED panels


D.
Toner and toner cartridges: disposable cartridges containing toner


E.
Photosensitive drum


1.
Aluminum cylinder coated with a photosensitive compound and electrically charged


2.
Captures the image to be printed


3.
Attracts the toner to be placed on the page


4.
Keep the drum clean and do not expose it to light unnecessarily.


F.
A laser beam paints the printed page on the drum.


G.
The primary corona charges the photosensitive particles on the surface of the drum.


H.
The transfer corona charges the surface of the paper before it reaches the toner area.


I.
Fuser rollers: a heated roller and an opposing pressure roller fuse the toner onto the paper.


J.
The erase lamp bathes the drum in light to neutralize the electrical charge on the drum between printing pages.


K.
Power supply: laser printers use very high power, so they should not be attached to an uninterruptible power supply (UPS).


L.
Drivers and software: laser printers ship with drivers, diagnostic programs, and programs that allow full control of all options and real-time status reporting.
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7.
The Mechanics of Laser Printing

A. Computer-to-printer communication


1.
The operating system sends a request to the printer.


2.
The printer informs the operating system that it is online and ready to accept data.


3.
The PC starts sending data.


4.
If the printer can handle bidirectional communications, the printer informs the computer of any problems encountered, such as an out-of-paper condition, paper jam, or low toner.


5.
After the job is complete, the printer acknowledges the receipt of all data.
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B.
The laser printing process


1.
The drum is cleaned.


2.
An image is converted into a series of raster lines and stored in memory.


3.
The paper is fed and the primary corona charges the drum.


4.
The image is set in raster lines on the drum, using positive charges.


5.
Toner is transferred to the positively charged areas of the drum.


6.
Toner is transferred from the drum to the paper, forming the image.


7.
The image is fused to paper and sent to the output tray.

|15|
C.
Laser printer resolution


1.
The quality of a laser printer is directly related to resolution, which is measured in dpi.


2.
Horizontal resolution is determined by how fine a line can be drawn.


3.
Vertical resolution is the increment by which the drum is turned for each pass of the raster line.


4.
Generally, vertical and horizontal resolution are equal, such as 600 or 1200 dpi.


5.
Draft mode prints at lower resolution to save toner.
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D.
Troubleshooting laser printers


1.
Ghost (unwanted) images: the drum is not fully discharged or fully charged, or the drum is damaged


2.
Page prints black: the primary corona, laser scanning module, or main central board has failed


3.
Streaks or random spots appear: the drum was improperly cleaned


4.
Marks appear on every page: the drum is damaged


5.
Printing too light: the toner supply is low


6.
Memory overflow error: there is insufficient memory for print resolution


7.
Characters incomplete: the print density is incorrect


8.
Mass of melted plastic is spit out: the wrong transparency material was used


9.
Pages are creased: the type of paper used is not suitable


10.
Characters are warped, overprinted or poorly formed: there is a problem with the paper or other media or the hardware


11.
Paper jam indicator remains on after paper jam is cleared: the printer has not reset


12.
Paper continues to jam: there is a problem with the pickup area, turning area, or registration alignment area
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E.
Hardware problems


1.
Most laser printers allow you to print diagnostic and configuration information.


2.
Check for


a.
Status lights


b.
Menu warnings


c.
Error messages


3.
Use the manual to determine the steps to take in troubleshooting problems indicated by printer display.
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Chapter Summary


A.
Dot-matrix printers are still used for printing multiple copies at once.


B.
Ink-jet printers provide good quality at an inexpensive price. 


C.
Laser printers are more expensive initially, but cheaper per page.


D.
Most printer problems can be resolved quickly by checking for incorrect connections, correcting improper use, or fixing paper jams.


E.
Key components of a laser printer are the photosensitive drum, erase lamp, primary corona, laser beam, transfer corona, and fuser rollers.
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