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Overview

This chapter discusses the most popular types of printers and how to support them. As students work through the chapter, they will learn about printer types and features, how to install a local or network printer, and how to share a printer with others on a network. Students will learn how to manage print jobs, how to protect themselves when working with printers, and how to install printer consumables. Finally, the students will learn about maintaining and troubleshooting printers.

Chapter Objectives

After reading this chapter and completing the exercises, the student will learn:

· About printer types and features

· How to install printers and how to share a printer over a local area network

· How to manage print jobs in Windows and how to install printer consumables

· About routine maintenance tasks necessary to support printers 

· How to troubleshoot printer problems

Teaching Tips

Printer Types and Features
1. Explain why it is important for a PC technician to understand how a printer works.
2. Introduce the major categories of printer types.

3. Using Figure 22-1, introduce laser printers.

4. Mention that a laser printer is a type of electrophotographic printer, which can range from a small desktop device to a large network printer.

5. Provide an overview of how a laser printer works.
a. Using Figure 22-2, describe the six steps in the laser printing process:

· Cleaning

· Conditioning

· Writing

· Developing
· Transferring

· Fusing

b. Note that the first four steps use printer components that undergo the most wear, while the last two steps are performed outside the cartridge.

c. Explain how newer laser printers reduce maintenance costs.

d. Mention that color laser printers worked in a similar way to black-and-white printers except the writing process repeats four times, one for each tone or color.
6. Introduce and describe inkjet printers, noting that they use a type of ink-dispersion printing.

a. Explain why inkjet printers are popular.

b. Review the drawbacks of inkjet printers and possible solutions.

c. Provide a description of how inkjet printers work, with a special emphasis on bubble-jet technology.
d. Use Figure 22-3 to illustrate an example of an inkjet printer.

e. Using Figure 22-4, advise students to select inkjet printers that have separate color and black ink cartridges.
7. Introduce and describe impact printers.

a. Describe dot matrix printer technology. 
b. Explain why dot matrix printers are still in service, even though the technology is older.

c. Using Figure 22-5, provide guidelines for extending the lifetime of a print head.
8. Introduce thermal printers and solid ink printers, noting that they are nonimpact printers using heat to produce printed output.

a. Mention that thermal printers are popular in retail applications for printing bar codes and price tags. 

b. Using Figure 22-6, describe one variation of thermal printing that uses thermal dye sublimation technology.
c. Explain how solid ink printers work, noting the main disadvantage of this technology.

d. Use Table 22-1 to illustrate printer manufacturers.
	Teaching 

Tip
	More information on thermal printers may be found at: http://en.wikipedia.org/wiki/Thermal_printer 
 


Printer Features

1. Discuss some options printers may have.

2. Define and explain duplex printing.

3. Describe items printers are often rated by:
· Resolution
· Maximum duty cycle
· Printing speed
· The number paper sheets the input and can hold
· Paper sizes supported

· Technology used to format a page before it is printed

4. Define a local printer and explain how it connects to a computer.

5. Define a network printer and explain how it connects to the network.

6. Use Figure 22-7 to illustrate a computer with both an Ethernet port and a USB port.
	Teaching 

Tip
	More information on what to look for in a printer may be found at: http://reviews.cnet.com/4520-3155_7-5020724-1.html 
 


Installing and Sharing Printers

1. Introduce three ways to install a printer and make it available on a network.
2. Describe how a local printer can be attached to a PC using a port.
a. Use Figure 22-8 to illustrate the process.

3. Describe how a network printer, with embedded logic to manage network communication, may be connected directly to a network with its own NIC.

a. Use Figure 22-8 to illustrate the process.

4. Describe how a print server can control several printers connected to a network.

a. Use Figure 22-8 to illustrate the process.

5. Emphasize that when installing a printer, the correct printer drivers are required.

6. Explain where to obtain printer drivers compatible with the installed operating system.

How to Install a Printer Using Vista

1. Explain how to install a local USB printer using Vista.
2. Review the steps to install a non-USB local printer or a network printer using Vista.
a. Use Figure 22-9 through Figure 22-12 to illustrate the process.
	Teaching 

Tip
	More information on how to install a printer using Vista  may be found at: http://windows.microsoft.com/en-US/windows-vista/Install-a-printer-on-a-home-network 
 


How to Install a Local Printer Using Windows XP

1. Point out that installing a local printer begins differently depending on the type of port used.

2. Emphasize that for local printers that use a FireWire, USB, PC Card, ExpressCard, or wireless connection, a PC technician might need to first install the software before connecting the printer, or connect the printer before installing the software.
3. Using Figure 22-13 and Figure 22-14, demonstrate how to install a local printer using a hot-swappable port.

4. Using Figure 22-15, demonstrate how to install a local printer using an older port (such as a SCSI, serial, or parallel port that is not hot-pluggable).

Steps to Install a Network Printer Using Windows XP

1. Remind students to always follow manufacturer directions when installing a printer.

2. Review the general steps to install a network printer using Windows XP.

a. Use Figure 22-16 through Figure 22-18 to illustrate the process.

Manage Printer Features and Settings

1. Explain how to access the printer Properties box to configure add-on devices for the printer and to set printer preferences for both Windows Vista and Windows XP.
2. Use Figure 22-19 to illustrate the Vista printer Properties box.

3. Use Figure 22-20 to illustrate and explain how to manage printer features and hardware devices installed on the printer.

4. Explain that after a new printer add-on devices or features are installed, the users need to know how to use them.

5. Use Figure 22-21 to illustrate how to set printing on both sides of the paper.

6. Use Figure 22-22 to discuss how a printer might be able to accommodate different types of input trays and feeders.

7. Explain how to access the printer Properties box using Windows XP.

8. Use Figure 22-23 to illustrate how to enable duplexing and to install add-on devices.

Share an Installed Printer

1. Note that to share an installed local or network printer using Vista, Printer sharing must be turned on in the Network and Sharing Center.
2. Note that to share a local printer using Windows XP, File and Printer Sharing must be installed, and to use a shared printer on a remote PC, Client for Microsoft Networks must be installed. 
3. Describe the steps to share an installed local or network printer using Vista or XP with others on the Network.
a. Use Figure 22-24 through Figure 22-27 to illustrate the process.

How to Use a Shared Printer

1. Remind students that for a remote PC to use a shared printer, the drivers for that printer must be installed on the remote PC.

2. Discuss the ways that printer drivers are provided for the installation on a remote computer.
3. Discuss the two methods to install a shared printer on a remote computer:
a. Use the Vista Printer window or the XP Printers and Faxes window.
b. Use the Network or My Network Places window.
4. Review the steps to use the Vista Printer window or the XP Printers and Faxes window.

a. Use Figure 22-28 to assist in illustrating the process.

5. Review the steps to install a shared printer by using the Network window or My Network Places to locate the printer on the network.

a. Use Figure 22-29 to assist in illustrating the process. 

	Teaching 

Tip
	Watch a demonstration on sharing printers in Windows Vista by clicking here: http://windows.microsoft.com/en-US/windows-vista/Demo-Sharing-printers-in-Windows-Vista 
 


Quick Quiz 1

1. A(n) ____________________ printer is a type of electrophotographic printer that can range from a small, personal desktop model to a large, network printer capable of handling and printing large volumes continuously.

Answer: laser 

2. ____________________ printers use a type of ink-dispersion printing and do not normally provide high-quality resolution, but are popular because they are small and can print color inexpensively.

Answer: Inkjet 

3. ____________________ printers use wax-based ink, which is heated by heat pins that melt the ink onto paper.

Answer: Thermal

4. ____________________ printing refers to printing on both sides of the paper.

Answer: Duplex

5. A(n) ____________________ printer has an Ethernet port to connect directly to the network.

Answer: network

6. For a remote PC to use a shared printer, the drivers for that printer must be installed on the ____________________ PC.

Answer: remote
Supporting Printers
1. Explain how to get the most out of the printer.
2. Emphasize that a PC technician should understand the protocols used by printers for communication between Windows and the printer.

3. Point out that a PC technician should also understand how to manage printers.

Printer Languages
1. Indicate that printer languages have evolved to produce beautiful colored graphics and text using a variety of fonts and symbols. 

2. Describe the five methods used by a printer to communicate and build a page:
· The printer uses PostScript commands to build the page.
· The printer uses PCL (Printer Control Language) commands to build the page.
· Windows GDI (Graphical Device Interface) builds the page and sends it to the printer.
· Windows Vista uses XML Paper Specification (XPS) to build the page and then sends it to the printer.
· Raw data is printed with little-to-no formatting.
	Teaching 

Tip
	More information on PostScript may be found at: http://en.wikipedia.org/wiki/PostScript 
 


Using Windows to Manage Printers

1. Define and explain the term spooling.

2. Define a print spool.

3. Note that most printing from Windows uses spooling. 

4. Discuss how to manage the print queue and other printer activities in Windows Vista and XP.

5. Use Figure 22-30 to illustrate how to clean the printer’s queue.
6. Explain why it may be necessary to change the default permissions assigned when a printer is installed.

a. Use Figure 22-31 to illustrate how to change the default permissions for printer.

Printer Consumables

1. Introduce and describe printer consumables.
2. Discuss how a PC technician should protect himself or herself when working on a printer.

a. Use Figure 22-32 to illustrate symbols for printer parts that might get hot.

b. Explain that laser printers use a laser beam enclosed in a protective case inside the printer. 

c. Emphasize that when servicing a laser printer, a PC technician should never have to look at the laser beam, which can damage their eyes.

d. Remind students to always wear an antistatic ground bracelet.

e. Advise students to only work around high-voltage equipment (such as a laser printer) when another person is available for help.

3. Advise students to always have enough consumables for the printer on hand.

4. Explain that PC technicians need to know how to recognize when a consumable needs exchanging and how to exchange it.

5. Use Figure 22-33 to illustrate an ink cartridge being installed in an inkjet printer.

6. Use Figure 22-34 to illustrate a cartridge in a cradle to protect it from drying out.

Maintaining Printers

1. Indicate that to extend the working life of printers and scanners, a PC technician should follow the manufacturer’s directions for device use and performing the necessary routine maintenance.

2. List the topics that will be covered in this section:

· Printer maintenance kits

· Cleaning printers

· Online help for printers

· Updating printer firmware
Printer Maintenance Kits

1. Introduce and describe a printer maintenance kit. 

2. Review the example of the HP Color LaserJet 4600 printer maintenance plan. 

3. Using Figure 22-35, demonstrate how to retrieve the page count since the last maintenance.

4. Note that printer utility software may be used to obtain printer usage reports.

5. Emphasize that a PC technician should document the maintenance tasks performed. 

6. Review the steps to replace a toner cartridge for the Okidata color laser printer (shown earlier in Figure 22-1).
a. Use Figure 22-36 through Figure 22-39 to illustrate the process.
7. Review the steps to replace the image drum for the Okidata color laser printer (shown earlier in Figure 22-1).

a. Use Figure 22-40 and Figure 22-41 to illustrate the process.

8. Review the steps to replace a fuser for the Okidata color laser printer (shown earlier in Figure 22-1).

a. Use Figure 22-42 and Figure 22-43 to illustrate the process.

9. Use Figure 22-44 to illustrate the last step in servicing this Okidata color laser printer, which involves carefully cleaning the LED erase lamps on the inside of the top cover.
Upgrade the Printer Memory or Hard Drive

1. Explain why printers have internal hard drives.

2. Review the safety precautions to follow when working with printer hardware.

3. Review the steps to access and replace the printer memory or hard drive.

a. Use Figure 22-45 and Figure 22-46 to assist in illustrating the process.

4. Use Figure 22-47 to explain how to enable and configure upgraded printer memory or a hard drive.

Cleaning a Printer
1. Explain how a printer gets dirty inside and outside.

2. Provide general guidance tips for cleaning a printer.

3. Define and explain how to use an extension magnet brush.
4. Note that some inkjet printers have software to clean the inkjet nozzles and align the cartridges.

5. Review how to clean and calibrate an inkjet printer installed under Windows XP.

a. Use Figure 22-48 to illustrate the Services tab in the Printing Preferences box, used to service and inkjet printer.

6. Explain how to clean cartridges manually.
a. Use Figure 22-49 to illustrate how to clean the area around the nozzle plate with a damp cotton swab.
	Teaching 

Tip
	More information on cleaning a laser printer may be found at: http://articles.techrepublic.com.com/5100-10878_11-1043850.html 



Online Support for Printers

1. Discuss the resources provided at a printer manufacturer's website.
· Online documentation

· Common problems and what to do about them
· Updated device drivers

· A catalog of options and upgrades for purchase

· Replacement parts

· Printer maintenance kits

· Additional software

· Firmware updates

Updating Printer Firmware

1. Explain how printer firmware is updated by replacing the printer’s DIMM that contains the firmware or by downloading the update from the manufacturer’s Web site.
2. Review the steps to upgrade the firmware for an HP 8100 DN printer.

a. Use Figure 22-50 through Figure 22-52 to assist in illustrating the process.
	Teaching 

Tip
	More information on upgrading printer firmware may be found at: http://www.laserquipt.com/support/idx/42/131/article/-Upgrading-Printer-Firmware.html



Quick Quiz 2
1. ____________________ is a language used to communicate how a page is to print, developed by Adobe Systems.

Answer: PostScript (PS)

2. True or False: A printer language that competes with PostScript is PCL (Printer Control Language).

Answer: True

3. The Windows ____________________ draws and formats a page and then sends the almost-ready-to-print page to the printer in bitmap form.

Answer: GDI (Graphics Device Interface) 

4. ____________________ was introduced with Windows Vista and was designed to ultimately replace GDI as the method Windows uses to render the page before sending it to the printer.

Answer: XPS (XML Paper Specification)

5. True or False: The print queue is also called the print spool.
Answer: True
6. True or False: The term printer consumable refers to paper, ink ribbons, color sticks, toner cartridges, and ink cartridges.

Answer: True

7. Manufacturers of high-end printers provide printer ____________________ kits, which include specific printer components, step-by-step instructions for performing maintenance, and any special tools or equipment you need to do maintenance.

Answer: maintenance
Troubleshooting Printers
1. Explain that this section covers general printer troubleshooting and shows how to manage problems that occur with specific types of printers. 

2. Emphasize that the material in this section, even when tailored to specific printer types, is still general. The most effective troubleshooting techniques for a specific product are most likely to be found in the product's documentation.

3. Remind students that as with all problems involving a client, the troubleshooting process begins with an interview. 
Printer Does Not Print
1. Use the flowchart in Figure 22-53 to diagnose generic causes of printer problems. 
2. Point out that generic problems fall into five categories:

· The printer itself

· Connectivity between the PC and its local printer

· Connectivity between the PC and a network printer

· The OS and printer drivers

· The application attempting to use the printer

3. Review the troubleshooting steps for solving problems with the printer itself.
4. Review the troubleshooting steps for solving problems with a local printer cable or port.
5. Review the troubleshooting steps for solving problems with connectivity for a network printer or shared printer.
a. Use Figure 22-54 to illustrate a printer window with several installed printers.

6. Review the troubleshooting steps for solving problems printing from Windows.

a. Use Figure 22-55 to illustrate a recorded event about a print job.

b. Use Figure 22-56 to illustrate how to enable and disable bidirectional support for a printer.

c. Use Figure 22-57 to illustrate how to disable printer spooling.

7. Review the troubleshooting steps for solving problems printing from applications.
Problems with Laser Printers

1. This section is organized in subsections that cover troubleshooting tasks for specific problems occurring with laser printers. 
2. Review the tasks to perform for each of the problems listed below:

· Poor print quality or toner low message displayed

· Printer stays in warm-up mode

· A paper jam occurs or paper out message appears

· One or more white streaks appear in the print

· Print appears speckled

· Printed images are distorted 

· Ghosted images print

· Garbage printouts

· Printing is slow

· The printer makes a strange noise

· Error codes appear in the printer control panel window

· A portion of the page does not print

3. Use Figure 22-58 to illustrate a print box to print a document.

4. Use Figure 22-59 to illustrate how to print a document as binary.

Problems with Inkjet Printers

1. This section is organized in subsections that cover troubleshooting tasks for specific problems that occur with inkjet printers. 
2. Review the tasks to perform for each of the problems listed below:

· Print quality is poor

· Printing is intermittent or absent

· Lines or dots are missing from the printed page

· Ink streaks appear on the printed page

· Paper is jammed 
3. Use Figure 22-60 to illustrate how to open the door on the back of the inkjet printer remove jammed paper.

Problems with Impact Printers

1. Point out that this section covers some problems that can occur with dot matrix printers.
2. Review the tasks to perform for each of the problems listed below:

· Print quality is poor
· Print head moves back and forth but nothing prints
Quick Quiz 3

1. To eliminate the printer as the problem, first check that the printer is on, and then print a ____________________ page.
Answer: self-test or test

2. Poor print quality, including faded, smeared, wavy, speckled, or streaked printouts, often indicates that the ____________________ is low.

Answer: toner

3. True or False: A ghosted image appears a few inches below the actual darker image on the page.

Answer: True

4. True or False: Laser printers are rated by two speed properties: the time it takes to print the first page (measured in seconds) and the print speed (measured in pages per minute). 

Answer: True

5. True or False: The quality of paper determines the final print quality, especially with inkjet printers

Answer: True

Class Discussion Topics

1. What features of inkjet printers make them an attractive alternative to laser printers?

2. Why is the Windows GDI inefficient for printing a large set of complicated pages?
3. Why must the printer Properties at the OS level be updated when new physical equipment is added to a printer?
Additional Projects

1. Refer to the six-step process of laser printing. Using your own words, describe how an electrical image is formed on the surface of the rotating drum and then transferred to a piece of paper. During which steps do these actions take place? Provide a response in three to four paragraphs. 

2. Perform additional research on a specialized printer known as a digital minilab. Provide a description of how the digital minilab works. Also, identify the niche markets that are most interested in this device. Summarize your findings in two to three paragraphs.

3. Identify three to five tasks performed during routine printer maintenance that may also be performed when troubleshooting a printer problem. Describe the relationship between routine printer maintenance and troubleshooting. Provide a response in two to three paragraphs.

Additional Resources

1. How Laser Printers Work:

http://computer.howstuffworks.com/laser-printer.htm 
2. How Inkjet Printers Work:

http://www.pctechguide.com/53Inkjets.htm 
3. Thermal Printers:

http://www.webopedia.com/TERM/T/thermal_printer.html 
4. General Printer Troubleshooting:

http://www.computerhope.com/issues/ch000248.htm 
5. Troubleshooting Windows Vista Printer problems:
http://windows.microsoft.com/en-us/windows-vista/Troubleshoot-printer-problems 
Key Terms

· default printer: The printer Windows prints to unless another printer is selected.
· duplex printing: Printing on both sides of the paper.
· dye-sublimation printer: A type of printer with photo-lab-quality results that uses transparent dyed film. The film is heated, which causes the dye to vaporize onto glossy paper.
· extension magnet brush: A long-handled brush made of nylon fibers that are charged with static electricity to pick up stray toner inside a printer.
· GDI (Graphics Device Interface): A core Windows component responsible for building graphics data to display or print. A GDI printer relies on Windows to construct a page to print and then receives the constructed page as bitmap data. Also see XPS (XML Paper Specification).
· inkjet printers: A type of ink dispersion printer that uses cartridges of ink. The ink is heated to a boiling point and then ejected onto the paper through tiny nozzles.
· laser printer: A type of printer that uses a laser beam to control how toner is placed on the page and then uses heat to fuse the toner to the page.
· local printer: A printer connected to a computer by way of a port on the computer. Compare to network printer.
· network printer: A printer that any user on the network can access, through its own network card and connection to the network, through a connection to a standalone print server, or through a connection to a computer as a local printer, which is shared on the network.
· PCL (Printer Control Language): A printer language developed by Hewlett-Packard that communicates to a printer how to print a page.
· PostScript: A printer language developed by Adobe Systems, which tells a printer how to print a page.
· power cycle: To turn a device off and back on.
· print spool: A queue for print jobs.
· printer maintenance kits: A kit purchased from a printer manufacturer that contains the parts, tools, and instructions needed to perform routine printer maintenance.
· raw data: Data sent to a printer without any formatting or processing.
· REt (Resolution Enhancement technology): The term used by Hewlett-Packard to describe the way a laser printer varies the size of the dots used to create an image. This technology partly accounts for the sharp, clear image created by a laser printer.
· solid ink printers: A type of printer that uses sticks or blocks of solid ink. The ink is melted and then jetted onto the paper as the paper passes by on a drum.
· spooling: Placing print jobs in a print queue so that an application can be released from the printing process before printing is completed. Spooling is an acronym for simultaneous peripheral operations online.
· thermal printers: A type of line printer that uses waxbased ink, which is heated by heat pins that melt the ink onto paper.
· XPS Document Writer: A Vista feature that creates a file with a .xps file extension. The file is similar to a .pdf file and can be viewed, edited, printed, faxed, emailed, or posted on Web sites.
· XPS (XML Paper Specification): A standard introduced with Windows Vista and designed to ultimately replace GDI as the method Windows uses to render a printed page before sending it to the printer.
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