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Figure 8.1. Acoustic modem

The disadvantages to an acoustic modem are that it is
susceptible to noise interference both from within the room in
which it is used and from the telephone handset itself. Also, the
modem cannot be instructed to pick up the phone on its own.
An operator must be present to transfer the handset to the
modem. The modem will require use of a dedicated telephone
when it is in use. This may cause inconvenience for the opera-
tor. If the operator’s telephone handset is incompatible with
the modem, the connection may be impossible. For these rea-
sons, the acoustic modem is generally considered obsolete.

Many of the difficulties encountered with acoustic
modems can be avoided by using a direct connect modem. This
sort of modem was designed to be a stand-alone unit. The
modem which we will use in this chapter for our examples is a
direct connect modem made by Hayes Microcomputer Pro-
ducts, Inc. This modem is compatible with many computer
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systems including the Mac. Figure 8.2 depicts a Hayes direct
connect modem. The unit contains its own microprocessor so
that it can operate the telephone line according to the instruc-
tions received from the computer. Since the modem does not
rely upon the operator to lift the phone when making or
receiving a call, the modem can perform these actions itself
electronically.

Direct connect modems solve many of the problems
encountered with acoustic modems. They are not as suscepti-
ble to interference as their predecessors. They can operate the
telephone without assistance. This means that the modem can
be operated remotely with no operator present as long as the
modem is left on and the computer is set up in advance. The
direct connect modem can remain permanently connected to
the phone line. This eliminates the need to dedicate another
telephone for the modem’s use. The modem also does not
require a physically compatible telephone receiver.

Figure 8.2. Direct connect modem
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One disadvantage of the direct connect modem is that
many business telephone systems do not allow for extensions
with modular receptacles. Installing a modem in this situation
may require special wiring considerations.

As with all other computer functions, the Mac must be
told exactly what to do to establish communications and relay
data. This requires a program generally known as an emulator.
To emulate is to mimic something in every way. A terminal
emulator will cause the computer to act as if it were a computer
terminal. The program which the Mac uses to link with other
information systems is called MacTerminal™. This software,
released by Apple in the summer of 1984, was designed to take
advantage of the Mac’s visual interface ideology.

In many cases, MacTerminal removes the need for the
operator to actually deal with the special instructions to the
modem. Instead, the operator simply sets the system parame-
ters from the various menu options. MacTerminal will inter-
pret the options and send the appropriate commands to the
modem. The program will also see that the data gets to the
modem through the proper interface port.

OVERVIEW

In this chapter we will discuss the equipment and software
needed to set up a communications link between the Mac and
various other information sources. We will begin with a discus-
sion of the hardware involved. There are several modems
which may be used with the Mac for communications. We will
explore the MacTerminal program and see how to use the
menu options.

Then, we will continue with a discussion of communica-
tions with the various available data base services, followed by
an example of modem communications with the IBM PC XT®,
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Communications Equipment

Most modems used in computer communications require
a serial interface to connect to the computer. This fits in well
with the Mac since it is designed to use serial interface equip-
ment exclusivly. The modem which Apple distributes for the
Mac comes in two models. The first model operates at 300
baud. The baud rate is an indication of the speed at which the
modem transmits data. One baud is about one bit per second of
data transfer. The other, more advanced Apple modem can
operate at 300 and 1200 baud. The 1200 baud rate is usually
advantageous when transferring large quantities of informa-
tion. Due to lack of availability, we will not utilize the Apple
modem for our examples. The Apple modem should operate
much the same as the Hayes modem which we will use here.

THE HAYES MODEM

As noted above, the modem which we will use for this
chapter is the Hayes direct connect modem. It operates as the
Apple modem does and is offered in 300 or 300/ 1200 baud
models. We will use the 300 baud model. The Hayes modem
requires a separate electrical connection and uses a power
converter to change the normal 120 VAC from the wall socket
to 3.5 VAC needed to power the modem. The modem also
requires a cable adapter to connect with the Mac. The cable
adapter is available at most computer and electronics stores. It
is designed to mate the Mac’s 9-pin connections with the Hayes
modem’s 27 pin connection. Although the latter connector is
much larger, the Hayes modem uses only 6 pins. Therefore, no
special wiring is necessary to connect the modem.

Follow the installation instructions accompanying the
modem and connect it to the Mac. The instruction manual for
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the modem lists the various settings for the Dual InlinePackage
(DIP) switches which are located behind the modem’s front
panel. Adjust these settings as they pertain to your needs. To
activate the Hayes modem, locate the small toggle switch in the
back of the modem. Flip it to the up or “on” position, and the
modem’s LED display lights should shine. These lights indicate
the following conditions:

MR — Modem ready

TR — Terminal ready

SD — Send data

RD — Receive data

OH — Off hook condition
CD — Carrier detected
AA — Auto answer mode

The MR lamp is always lit when the modem is turned on.
Ifitis not lit, either the lamp is burned out, or the modem is not
functioning properly. The TR lamp is normally always lit
except under special conditions which are described in the
operations manual for the modem.

The SD and RD lamps indicate similar conditions. They
light whenever the modem is sending (SD) or receiving (RD)
data. These lamps become important when you wish to moni-
tor the data transfer process.

When making or receiving a call, the modem must set the
telephone in the off hook condition. You do this manually
whenever you lift the telephone receiver. When the modem sets
the phone to the off hook condition, the OH lamp will light.

When the modem makes a communications link with
another modem, it sends a constant signal through the tele-
phone line. The opposing modem does the same. This constant
signal is called a carrier. When the modem receives the carrier
from the other side, the CD lamp will light indicating that a
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link has been made. The carrier is the basis for all telecommun-
ications. In order to relay information, the carrier is modu-
lated. That is, it is altered in some predetermined pattern. In
our case this modulation is via a series of tones as described
previously.

The Auto Answer light could be lit for one of two reasons.
Of course, it will be on when the modem is in auto answer
mode. That is, the modem will answer the telephone without
any specific instructions. To enter this mode, either set DIP
switch number 5 to the up position or enter the command AT
So=1.

The lamp will also light momentarily when the phone is
ringing to indicate an incoming call.

MacTerminal

The MacTerminal software package enables the Mac to
utilize a modem and communicate with another computer. The
name describes its primary function. The application is
designed to turn the Mac into a computer terminal. At the time
of this writing, the official version of the MacTerminal applica-
tion had not yet been released. Ourexamples are based upon a
prerelease version which is very close to the final product. For
this reason, the following discussion may vary slightly from
your experience with the MacTerminal application.

Basically, MacTerminal operates in a manner similar to
other applications used on the Mac. When the application is
opened, the software will create a document, In the case of
MacTerminal, the document is a place where information will
appear as it is received from the modem and, in most cases, as it
is entered into the computer for transmission. When under the
application, all characters entered onto the MacTerminal doc-
ument will be sent to the modem via the serial communications
port on the Mac’s back panel.
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In general, information is sent out as strings of characters
in the standard ASCII format. The American Standard Code
for Information Interchange (ASCII) is the standard informa-
tion coding format used throughout the communications
industry. A listing of the standard ASCII codes appears in
Appendix A. When communicating in this manner, the Mac
may speak to nearly any other computer.

THE MACTERMINAL DOCUMENT

Before continuing our discussion of MacTerminal, let’s
access the application. Locate the diskette which contains the
desired application and insert it into the Mac. Open the disk’s
icon and find the MacTerminal applications icon as depicted in
figure 8.3.

=

MacTerminal
Figure 8.3. The MacTerminal icon

Open the icon. After about 25 seconds, the display
appears as shown in figure 8.4. The display includes the items
which should be quite familiar to you by now:

Menu bar
Close box
Title bar
Scroll bar
Size box
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& File Edit Commands Settings Phone Keypad

Figure 8.4. New MacTerminal document

ESTABLISHING A COMMUNICATIONS LINK

For the communications example, we will assume that you
have access to a Hayes 300 baud modem and the MacTerminal
software, and that you can access the telephone system. It is
also necessary that you have a list of the phone numbers forany
remote computers which you wish to contact. We will also
assume that the Mac is configured with the modem connected
and turned on, and that the MacTerminal document appears
on the Mac screen.
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THE SETTINGS MENU — TERMINAL SETTINGS

The first step is to set the various parameters within the
Setting menu. Select Terminal from the Settings window. The
window, shown in figure 8.5, appears on the Mac display. The
window shows the default settings which will appear when the
new MacTerminal document is created. Any settings made
through the Settings windows will be saved along with the
MacTerminal document.

The first item in the window, Terminal, sets the type of
terminal which the Mac will emulate. Normally, all characters
sent by any type of terminal are in the ASCII code. The special
characters, however, may not be sent by a certain terminal
type. These characters might include commands sent using the
Command, Option, Enter, Tab, or Shift keys. VT100™ nor-
mally deals with all of these characters. Teletype (TTY) emula-
tion, on the other hand, deals in few, if any, of these. The
proper choice for your application of MacTerminal depends
solely upon the requirements and capabilities of the remote computer.

The next setting, Compatibility, determines the other
types of terminals with which the Mac will communicate.
Many of the various data coding formats are compatible with
those terminal formats which the Mac can emulate. The Amer-
ican National Standards Institute (ANSI) data format and the
VT52™ format are both compatible with the VT100 format.
That is, when MacTerminal is set for VT100 emulation, the
Mac can communicate with a computer which recognizes the
VT100, VT52, or ANSI format. The other options with the
Terminal item have different compatibilities. The compatibili-
ties which are not available in each case will be dimmed when
that option is selected.
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Terminal Settings

Terminal
Compatibility
Cursor Shape
Character Set
Line Width
Protocol Conu.
B 0on Line

@®UT100
@ ANSI
@ Underline

@ United States
@ 80 Columns
QO Rppletine
[JLocal Echo

ony

O 1BM 3278
Q152

O Block

QO United Kingdom
O 132 Columns

Q tiuster €l

[ Status Lights

X Ruto Repeat
] Repeat Ctris.

(] Ruto Wraperound [] New Line

O ransparent

[ 0K ] [l:am:el]

Figure 8.5. The Terminal Settings window

When the MacTerminal document first appeared, it was
empty except for the flashing line in the upper left-hand corner.
This line is the cursor. Although the cursor is not normally
used with the Mac, its counterpart, the insertion point, should
be familiar to you. When typing on the MacTerminal docu-
ment, all characters will appear at the cursor’s position. Like-
wise, characters received from the remote computer will
appear at the cursor. To change the cursor from an underline to
a flashing block, select the Block option under the Cursor
Shape item.

Certain characters are often used exclusively by one
nation. For example the French language uses accents in writ-
ing which are not used in English. The United Kingdom char-
acter set is an available alternative to the United States charac-
ter set under the Character Set item. With this character set, the
# character is replaced with the £ symbol.
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With the Line Width option, the operator has the capabil-
ity of expanding the MacTerminal document to a width of 132
columns or leaving the width at the default value of 80
columns. With the 132 columns choice, the horizontal scroll
bar becomes active so that the operator can view the entire
MacTerminal document.

The Protocol Converter item is used when the Mac is
communicating with other data processing devices through the
AppleLine® or Apple Cluster Controller®. These devices are
designed to allow the Apple equipment to communicate with
IBM main frame compatible computers.

The remaining selections of the Terminal Settings menu
address the format of the MacTerminal document. When the
“X™ appears in the box next to the selection, the item is
selected. When the box is empty, the item is unselected. When
the first item, On Line, is unselected, the Mac will be operating
ina Local mode. That is, the computer will not be in communi-
cation with the modem. Characters typed into the keyboard
will appear on the local Macintosh display only.

When the Local Echo item is selected, the document will
be in Local mode whether it is On Line or not. Thus, the
characters will appear on the Mac display as they are typed in.
If the remote computer does not echo characters back to the
Mac, this item will need to be used.

The Status Lights item refers to the indicator lights which
can be displayed above the MacTerminal document. Check
this item and select OK in the Terminal Settings window.
Immediately below the title bar appears a group of indicators
which provides pertinent information to the operator. When
the circle to the right of the indicator title is black, the indica-
tion is true. When the circle is hollow, the indication is false.
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o Line ®f]Local ®[]Kbd Locked OFL1 OF]L2 OFJLE

Figure 8.6. Status Lights*

Notice in figure 8.6 that the On Line indication is true,
This tells the operator that the Mac is passing information to
the modem. When off line (On Line is false), the terminal is not
communicating with the remote computer. The communica-
tions link will be broken. This is useful when allowing a first-
time MacTerminal user to experiment with the document.

The Local indication can refer to the Local Echo mode of
the document. When the modem is sending data, it does not
normally repeat the characters back to the user. Therefore,
when sending data, the user will not see what he or she types on
the MacTerminal document unless the remote computer can
echo the characters it receives back to the Mac. When the
application is in Local Echo mode, the Local indicator will
become true, and characters will appear on the document as
they are typed.

When the modem is not transmitting data but is accepting
instructions, it will repeat those instructions back to the user. If
the document is in the Local Echo mode during these periods,
each character will appear twice on the document.

The Local indicator will also change to true when the On
Line setting has been disabled. When this occurs, the On Line
indicator will be false.

* We have condensed this display due to size limitations.
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At some time during operation under the Handshake
protocol, the Keyboard may become locked. That is, charac-
ters typed into it will be ignored. If this occurs, the Kbd Locked
indicator will revert to true. If you wish to enter characters into
the MacTerminal document and the keyboard is locked,
unlock the keyboard by selecting Unlock Keyboard from the
Commands menu.

The indicators L1 thru L4 are used when the Mac is
emulating the popular Digital Equipment Corporation (DEC™)
VT100 terminal type. They indicate information concerning
the status of the terminal.

Return to the Terminal Settings window at this time so
that we may review the rest of the items within. Normally,
when typing onto the document for any Mac application, the
Mac will repeat characters if a key is pressed and held. With the
MacTerminal document, this feature is controlled by the Auto
Repeat item. When it is turned off, characters will not repeat if
a key is held down.

One important feature with the MacWrite document was
the Wraparound function. When a line extended to the right
margin of the document, the characters were wrapped around
to the next line. Although the MacWrite Wraparound function
placed an entire word on the next line, the MacTerminal
document will Wraparound the characters individually when
the Auto Wraparound item is selected. When unselected, the
characters past the right margin of the document will overwrite
the last character in the line.

When the New Line item is selected, the cursor will line
feed to the next line in the document when the Return key is
pressed. In other words, with New Line selected, pressing the
Return key will generate both a Return and a Line Feed
character. Otherwise, the cursor will return to the first column
of the same line it was on.
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The Repeat (Rpt.) Controls item allows you to determine
whether the control characters will repeat if the keys are
pressed and held. This option is not available if Auto Repeat is
not selected. Control characters are non-printing characters
such as Return and Tab.

Notice, in figure 8.5, that the Transparent item is dimmed.
This item is only available with the TTY terminal mode. When
it is selected, the non-printing characters such as Backspace
(BS), Carriage Return (CR), and Line Feed (LF) will appear as
printed characters upon the MacTerminal document.

When all Terminal Settings have been made to the desired
specifications, select OK and the window will disappear with
the new conditions saved. Selecting Cancel here will remove
the window with the new conditions not saved.

COMPATIBILITY

The next item in the Settings menu is Compatibility. The
window shown in figure 8.7 will appear when the Compatibil-
ity item is selected from the Setting menu. These settings
determine the format of the data stream flowing to and from
the modem. Each one of these settings should be mutually
agreed upon by both the local and remote computer in order to
insure coherent communications.

The term Baud Rate has appeared before in this chapter.
The baud rate which should be selected for each application
depends upon the needs and capabilities of the modems and the
computers involved in the communications link. Select 300
baud for our application with the Hayes modem. The 1200
baud choice is the default value.
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Compatibility Settings

Baud Rate O 50 Q75 Q110 O 1345
Il O150 Oz200 O30 O600

@ 1200 Q1800 O 2000 O 2400
O 3600 O4800 O 9600 O 19200

Bits per Character O 7 Bits @® 8 Bits
Parity OFEven O0dd @& None
Handshake @ HOn/ROff (O None

Connection @ Modem (O Another Computer

Connection Port @@ O I’Q’P [ 0K ] [l:ancel]

Figure 8.7. The Compatibility Settings window

The MacTerminal application can deal with either seven
or eight bits per character. The proper choice depends upon the
remote computer.

Handshaking is a more advanced concept which many
computers are using today. With this communications method,
the computer on either end of the link will not transmit data
until the other unit signals that it is ready to receive data. The
Mac can also tell the remote computer to temporarily cease
data transmission with this technique. Without this feature, the
computer assumes that the other computer is always ready to
receive data. Thus, data may be lost if the remote computer is
not ready to receive. Select XOn/XOff for the Handshake
option for the Mac. Select None if the remote computer does
not use this feature. Handshaking is unnecessary at data rates
less than 1200 baud.
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The MacTerminal emulator may be used with the Mac
under many configurations. These do not necessarily involve
the use of the modem or the telephone system. If you are
connecting the Mac to another data source via direct cable
connection, select Another Computer under the Connection
item. If you use a modem, allow the setting to remain Modem.
Selecting Another Computer will cause the Phone menu to be
dimmed as it is not needed under this application.

Since both the Phone Port, @ , and the Printer

Port, Q)I ,onthe Mac’s back panel use the standard RS-232
specification, they are both equipped to handle the modem. To
direct the Mac’s attention to the printer port for the modem

connection, select from the Connection Point option.
At the time of this writing, the use of the printer port was not
yet implemented into the software. Although we cannot
comment from direct experience, Apple Corp. has recom-
mended that you refrain from using the printer port for
communications. It is not designed for extensive, bi-directional
data transfer and will not function at data rates exceeding 1200
baud.

When all Communications settings are correct, select OK
from the window. Select Cancel to negate the new settings.

FILE TRANSFER

Selecting File Transfer from the Settings window will
cause the window, shown in figure 8.8, to appear. Through this
window the operator may set the parameters of the file transfer
conditions.
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File Transfer Settings

Transfer Method ® HModem O Tent
Remote Sysiem @® MacTerminal ) Other

Delay Between Chars ([N / 60th Second

Delay Between Lines lll ]f 60th Second

B Retain Line Breaks

X Word Wrap Outgoing Texrt [ 0K ] [cancel]

Figure 8.8. File Transfer window

With XM Modem set in this window, the Mac can transfer
any sort of file to the remote computer. The Text choice will
allow only text files, i.e. MacWrite or MacTerminal docu-
ments, to be sent. The Text mode will not allow drawings to be
sent. Through this window the operator may indicate whether
communications are with a MacTerminal equipped computer
ornot. MacTerminal may be used either with the Mac or witha
Lisa using the MacWorks adaptation software. Only ASCII
strings may be sent to any computer not using the XModem
transfer method.

The operator may specify a delay between transmission of
characters or lines in this window as required by the remote
computer. This might be required if the remote computer
cannot accept large amounts of consecutive data.

The last two items in this window refer to the format of the
transferred data. When Retain Line Breaks is selected, the Mac
will record the Return characters at the ends of the text lines
received from the remote computer. When the data is to be
transferred into a MacWrite or similar document which does
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not normally end each line with a Return character, this option
should not be selected.

When the next item, Word Wrap Outgoing Text, is
selected, the outgoing text will follow the MacWrite word
wraparound protocol. Words which fall at the end of a line will
be repositioned so as to not split them. With this option not
selected, individual characters will wrap around to the next
line.

When the settings within the window are proper, select
OK. The window will disappear with the changes recorded.
Otherwise, select Cancel to remove the window with the
changes not retained.

ANSWERBACK MESSAGE

Some computers request a message when another compu-
ter establishes a communications link. This message often is
used by private computer services to identify the user or the
user’s computer. To enter a message into the Mac, select
Answerback Message from the Settings menu. The window
shown in figure 8.9 will appear.

Most computers requiring this feature specify that the
message in the window must be entered with the same begin-
ning and ending character. A greeting message might be: xHel-
lox. Select OK from this box to set the message.

Answerback Message | oK |

" ] [ Cancel |

Figure 8.9. Answerback Message window
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SHOW TAB RULER

When dealing with the MacTerminal document, locally
entered data or data coming from the remote computer will
often contain tab characters. This might occur when tranfer-
ring tables of numbers over the communications link. The
designers of MacTerminal included a Show Tab Ruler item in
the Settings menu. This enables MacTerminal to use the tab
characters to properly format tables. Selecting this option will
cause the ruler shown in figure 8.10 to appear.

10 20 30 40 50 60 70 80
U O G e e T e
¢ < * & < <& L] * LJ L

Figure 8.10. The Tab ruler

Normally, the tabs are preset every eight columns begin-
ning at the ninth column. This setting is a standard used by
most computers. For other situations, the tabs may be reset on
this ruler. To remove a tab, click on its marker. To create a new
tab, place the pointer over the desired position on the Tab ruler
and click.

To return to the MacTerminal document, pull down the
Settings menu again and select Hide Tab Ruler. The ruler will
disappear and the Mac will remember the new settings of the
tab markers.
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PHONE MENU — PHONE SETTINGS

Now that all communications settings have been properly
made, we are ready to make contact with the outside world.
The Phone menu is depicted in figure 8.11. Pull down the
Phone menu and select Phone Settings. The window, depicted
in figure 8.12, will appear. The purpose of this window is to
record the telephone number which the modem will call to
contact the remote computer. It is also used to set the dialing
conditions for the modem.

Enter the number of a computer service into the blank. As
with many other Mac menu windows, the blank will appear
with the previous number highlighted if it already contains an
entry. The majority of the telephone systems today have been
converted to touch tone service. To instruct the modem to dial
the phone number using tones, select Tone from the Dial item.
If you are in an area which uses the rotary dial pulse system,
select Pulse. These two will be the most prevalent cases.

If, however, you are in an area where a mixture of tones
and pulses is required, MacTerminal can accommodate this as
well. Enteringa T into the phone number sequence will instruct
the modem to use tones. A P will indicate rotary pulses. To
enter a mixed dial instruction into the Phone Settings window,
simply insert a T or P in the appropriate position in the number
sequence. The modem will change modes at the specified point.

Dial...
Hang Up...

Wait For Call...
Phone Settings...

Figure 8.11. Phone menu
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Phone Settings

Phone Number

[

Dial @ Tone O Pulse O Mixed
Number of Rings Before Answer E]
Modem O Apple 300 @® Apple 1200 O Other

[ 0K ] [Cuncel]

Figure 8.12. Phone Settings

A mixed sequence might appear like this: T9,P(812)555-1212.
The comma indicates a pause in the dialing sequence. This is
useful when using a business phone where you need to dial for
an outside line and then pause before entering the rest of the
number. The parentheses and dash are ignored by the modem.
You may enter them for convenience.

Since the modem will change modes as many times as
instructed, the Mixed choice in the Dial item is optional. If you
do not choose Mixed, the Mac will send a mode instruction,
either Tone or Pulse, to the modem before beginning the
operator-entered sequence. This may be changed, as discussed
earlier, by including the T or P character in the number
sequence.

The next item in the Phone Settings window determines
the number of times which the phone will be allowed to ring
before the modem will answer an incoming call. It is normally
set to three rings. Setting it to zero will disable the modem’s
answer function.

The last item identifies the modem type which the Mac is
using. Select Apple 300 if the Mac uses the Apple or Hayes 300
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baud modem. Select Apple 1200 if the Mac uses the Apple or
the Hayes 1200 baud modem. With any other type of modem,
select Other.

Let’s try an example. We will assume that you are con-
tacting the computer installation at a local college. Enter the
number into the Phone Settings window and select OK. Pull
down the Phone menu and select Dial.

The speaker on the Hayes modem should become active,
and you should be able to hear the modem dial the number.
The speaker will remain active while the telephone rings. When
the phone is picked up by the remote computer, you will heara
high pitched tone. This is one of the tones which computers use
to identify themselves over telephone lines. Then, if all goes
well, there will be another tone. The speaker should become
inactive at this point and the Mac should display a message
indicating that it has contacted another modem. The message
“Connect” should appear on the document. The last message
was sent to you by your Hayes modem indicating that it had
contacted another modem and is ready to relay data.

What you have contacted at this point may or may not be
another computer. It is entirely possible that you have only
contacted a network relay center which handles several compu-
ters. Although the exact entry procedures may vary from case
to case, you will first have to enter an identifier for the specific
computer which you wish to contact. Then you will have to
enter an identification code into the computer along with a
password. These codes are intended to protect both your files
in the remote computer and that computer from illegal entry.

We have yet to discuss the remaining two items which
appear in the Phone menu. When we have completed the
communications session, we will select Hang Up. The Mac will
instruct the modem to hang up the phone and terminate the
link.
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Selecting Wait For Call causes the Mac to display a win-
dow indicating that it expects an incoming call. This window
will remain on the display until it senses the phone ringing or
until you select Cancel from the window.

EDIT MENU

At this point you may have enough text on the screen to
cover about half of the display. If not, you may have had
trouble with one of the Settings menu items. For instance, the
New Line setting may not be set properly. Once you have some
text to work with, you can try out the Edit menu items. Since
all data on the document appears on both the local and remote
computer displays, there can be no Cut or Clear options for the
document. The Cut and Clear command will remain inactive
unless you use the Edit menu with the Desk Accessories. The
Edit menu items appear in figure 8.13.

#niy

it

Copy
Copy Table
Paste

fipanr
Select Al

Show Clipboard

Figure 8.13. Edit menu
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To select a portion of the MacTerminal document, use the
same method used with the MacWrite document. Place the edit
bar at the beginning of the text you wish to select and drag to
the end of the section. The text will become highlighted. You
may now select Copy from the Edit menu. Now that the text is
on the Clipboard, you may paste it onto the Apple menu file or
an application’s file. Closing the MacTerminal document will
not terminate the communications link. When you return to
the document, everything will be as before, if you have saved
the document.

The Copy Table item is used when transferring a table
from the MacTerminal document to another application’s
document. The Mac will substitute a tab character for the
spaces between columns when copying the table to the
Clipboard.

You may also use the Paste command to place the text
upon the document. Copy a portion of text from another file to
the Clipboard. Now return to the MacTerminal document and
select Paste from the Edit menu. The Paste command will
result in the text being placed upon the document and sent to
the remote computer.

If you wish to transfer the entire document to the Clip-
board, choose the Select All item. Then select Copy to place the
text upon the Clipboard. Choosing the Show Clipboard item
will cause the Clipboard to appear displaying the text copied
there. Select Hide Clipboard to return to the MacTerminal
document. The Select All item is also used when printing the
entire MacTerminal document using the Print Selection item
under the File menu. This will appear in detail later in the
chapter.

As always, the Undo command can be used in many cases
to negate the action last taken with the document.
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COMMANDS MENU

The Commands menu contains several items which con-
trol the MacTerminal document and the local computer. Pull
down the Commands menu. The first item listed should be
Don’t Record Lines Off Top. When this item is selected, the
entries onto the MacTerminal document will disappear as they
scroll off the top of the display. Pulling down the Commands
menu again will reveal the command Record Lines Off Top.
Selecting this item will return the document to the initial mode.
The Mac will retain the lines which scroll off the top of the
display.

We will assume at this point that you have been communi-
cating with the remote computer. You will notice that the
document scrolls upward beyond the top of the Mac’s display.
The portion which is remembered beyond the top of the display
is called the “Off Top” portion of the document. The Off Top
portion of the document is delineated from the display portion
by the dotted line which appears at the top of the display (see
figure 8.4).

To remove the lines stored Off Top, select the Clear Lines
Off Top item in the Commands menu. This may be necessary
when communicating for extended periods of time where the
document becomes too large to hold within the Mac’s RAM.
The Mac will display the window, shown in figure 8.14. Select
Yes to complete the operation. Pressing the Return or Enter
keys substitutes for selecting No in this window. You may wish
to save this document before erasing the Off Top portion.

The next item in the Commands menu is Reset. Selecting
this option will clear the display portion of the document. It
will also cause the Settings menu items to return to the settings
held when the document was opened or last saved. The Off Top
portion of the document will remain intact. The Mac will
display another message which is depicted in figure 8.15.
Selecting Yes will instruct the Mac to complete the operation.
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Are you sure you want to [ Yes J

clear all lines off top?
No |

Figure 8.14. Affirmation window for Clear Line Off Top

When we discussed the Handshake concept, we said that
the Mac can send a signal to the remote computer to stop it
from sending data. When Handshaking is in effect, the Stop
Scrolling command will send that message. To continue send-
ing data, pull down the Commands menu and select Start
Scrolling.

If the Mac receives a Stop Scrolling instruction from the
remote computer, the keyboard will become inactive. That is,
the keyboard will become locked. The Kbd Locked status light
will become true if the status lights are displayed. To release the
keyboard, select Unlock Keyboard from the Commands menu.

Are you sure you want to
reset the terminal?

Figure 8.15. Affirmation window for Reset
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FILE MENU

For the most part, the File menu for the MacTerminal
document behaves as it has for every other Mac application.
Figure 8.16 shows the File menu items. The operator can create
a new document with the New command and can open an
existing document with the Open command. The Close, Save,
Save As, and Quit commands also work as you have come to
expect.

If you wish to have a selected portion of the MacTerminal
document output to the printer, use the Print Selection item in
the File menu. To print the entire MacTerminal document, use
the Select All item in the Edit menu before selecting Print
Selection. Try this with the document you have created.

N
foen...
Close
Save
Save fAs...

Send File...
{eoaipe Fie . .

Page Setup...
Print Jaladctisn..

Quit

Figure 8.16. File menu
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Selecting the Send File item will cause the window shown
in figure 8.17 to appear. This window is similar to the Open
window used with the MacWrite and MacPaint applications.
This window will display the files of the type listed in the File
Transfer settings window which are available on the present
disk. Select one for transfer by double clicking the file name or
by clicking the file name and then clicking Open. If the file
appears on another disk, select Eject and insert the proper disk.
To return to the document with no action taken, select the
Cancel option.

The Receive File item instructs the Mac to prepare to
receive a document from the remote computer. This option is
only available when the Transfer Method in the File Transfer
Settings window is set to XModem and the Remote System is
set to Other. When Receive File is selected, the box, depicted in
figure 8.18, will appear.

The received file will not appear on the MacTerminal
document. Instead, it will be directly written to the disk. Enter
the name which the file will assume on disk into the blank and
select Receive. The Mac will display a message box informing
you that it is waiting for incoming data. When the data begins
to flow, the Mac will display the number of blocks of data
which have been received at each point in the transfer.

B-Port / Com...

Clipboard File Terminal

Disk Copy i
Finder 0 gject )

A NS b
Imagewriter
Mac-to-Mac

MacTerminal

Figure 8.17. Send File window
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File Name: ! Terminal

I % ! Eject |
|§§§>£:e'we | | Cancel | |

Figure 8.18. Receive File box

KEYPAD MENU

The final MacTerminal menu, Keypad, differs from the
others in that it is used to enter characters onto the document
rather than give commands or set parameters. Pull down the
Keypad menu. The result appears in figure 8.19. What you see
here is an image of a keypad like the numeric keypad which you
may have attached to your Mac. Drag the pointer to a button
on this keypad and release the mouse button. This action is the
same as if you had actually pressed that button on the numeric
keypad. Although this may not seem more convenient than
pressing the actual buttons, if you do not have the numeric
keypad, you may need the Keypad menu to use the special

functions PF1 thru PF4.
Now, press the Command key and pull down the Keypad

menu. Figure 8.20 shows that the keys PF3, PF4, dash, and
comma have been replaced by cursor control keys. Selecting
one of these arrows will allow you to move the cursor about the
MacTerminal document. Consequently, it also controls the
cursor on the remote computer’s screen. If you do not have the
numeric keypad, this is the only means by which you can
manipulate the cursor on the document.
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Keypad

pofe

Figure 8.19. Keypad menu

Figure 8.20. Keypad menu with Command key pressed
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In order to illustrate the final keypad menu display, we
will need to alter the Terminal Settings window. Access this
window and select IBM 3278. With this mode, the Mac emu-
lates a standard IBM main frame terminal. Select OK from this
window and pull down the Keypad menu again. Figure 8.21
shows the result. These functions are available for use with the
IBM compatible computer.

PF1 PF2 PF3 PF4 PF5 PFB FPF? PF8 PFQ PF10 || PF11 § PF12

PF13 || PF14 | PFIS | PF16 || PF17 || PF18 || PF19 || PF20 || PF21 || PF22 || PF23 || PF24

FA1 PA2 || Attn ||Print || Home Ers-ge Delete m: Insert|l Resat 22: Clear

Figure 8.21. Keypad menu with Terminal IBM 3278

For now, we have finished using the computer link. With
most large computer facilities, when you log off the computer,
it will terminate the communications link for you. If this does
not occur though, select Hangup from the Phone menu. The
Mac will instruct the modem to terminate the telephone link.

KEYBOARD EQUIVALENTS

Most standard computer keyboards feature special func-
tion keys which are not used on the Mac. When using Mac-
Terminal, the following keys are used to substitute for the
special functions:

Control = Command
Escape = ~— (tilde)
Break = Enter
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Data Base Communications

Another popular use for telephone communications be-
tween computers is data base access. A data base is composed
of one or more computers, usually large main frames, which
can be accessed by multiple subscribers who use the data base
service to obtain various sorts of information. This includes
information on stock prices, journals and periodical articles,
scientific abstracts, credit information, and current and past
news. Virtually any type of information can be obtained from
data base services. Data bases are also used by their subscribers
to contact each other through a computer network.

Once you have subscribed to a data base service, the data
base company will open an account for you on their computer
system and send you the access codes needed to utilize your
account. They also will send information on how to use the
various services which are available.

We will illustrate using a data base service to write the
current news on the Mac display. The procedure for accessing
an account may vary from case to case, but in general it
proceeds as follows. Configure the Mac with the modem and
open the MacTerminal document. Be certain that the Settings
menu items are set up in accordance with the requirements for
the data base computer.

Select Dial from the Phone menu. The modem will make
the connection as it did the previous example. Usually your
access is not directly with a computer but with a network
facility such as Tymnet or Telenet. These services act as clear-
ing houses to connect thousands of subscribers with their
intended computer services.

Next enter the identifier for the computer service you wish
to contract. That data base service will give you the proper
code. Once you have connected with the proper computer,
enter your account ID code and your password. The password
is important since it protects your account from illegal entry.
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An example of the entry procedures for a data base appears in
figure 8.22.

@ATDTS555-1212
CONNECT

TELENET
216 13U

TERMINAL=d 1

@c 30147

301 47 CONNECTED

Connected to THE SOURCE

> id ¢99999

Password?

CL9999 (user 51) logged in Tuesday, 10 Jul §4 16:44:20.
Welcome, you are connected to THE SOURCE.

Last login Tuesday, 10 Jul 84 15:52:56.

(C) COPYRIGHT SOURCE TELECOMPUTING CORPORATION 1954.

Figure 8.22. Accessing a data base

Once you have accessed your account, you can utilize the
services available to you through the data base. To access the
daily news, you would follow the procedures outlined by the
data base service. The Mac can be thought of as a terminal
connected to the computer. The commands you type into the
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Mac’s keyboard will be entered into the data base computer.
The data base computer will treat those commands as if you
had entered them directly.

One important function offered by most data base services
is the keyword search. Once the search is initiated, the compu-
ter will search the files you specify for the occurrence of some
keyword which you also specify. Then the computer will report
on the number of files in which it found the word. You then
have the option of displaying one or more of those files (news-
paper articles, magazine articles, or abstracts) on the Mac
screen. Since the Mac stores the entire document, you can save
the information on the MacTerminal document or transfer it
to another application’s document. With the Handshake func-
tion, you can use the Stop Scrolling command to instruct the
data base computer to wait, if you need to copy information,
before it completes the file transfer. This applies only if the data
base computer uses Handshaking.

Once you have finished with the data base, you will exit
the account by entering a terminating command. The “Off”
entry is a prevalent command for exiting a computer account.
Upon logging out of the computer, you will be returned to the
computer network facility. From there you may access another
computer if you wish, or you may hang up. Select Hangup
from the Phone menu. The link will be broken, and the modem
will be returned to the command mode of operation.

Communication with the IBM PC XT

Communication links between individual personal com-
puters are widely used. In our example, we will illustrate a link
between the Mac and an IBM PC XT. Since most terminal
emulators use the ASCII communications format, the Mac
may be connected with any computer which contains the
proper hardware and software.
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For this example, we will assume that the remote compu-
ter is calling the Mac. This situation is the reverse of our
previous two examples. We will also assume that the IBM PC
XT utilizes an emulator for which we have configured the Mac.
Set up the Mac as before and select Wait For Call from the
Commands menu. The modem will wait for an incoming call.
The modem will answer the phone and send out the tones
required to establish the connection.

Once the Connect message has appeared on the Mac
display, the IBM PC XT is on line with the Mac. Any charac-
ters entered on the MacTerminal document will also appear on
the IBM PC XT’s display. Conversely, any characters entered
into the PC XT will appear on the MacTerminal document.
Normally, this sort of communications link is only capable of
data transfer. The remote computer usually controls only the
displayed characters of the local computer. You probably will
not be able to open and edit the remote computer’s files
through such a link.

Let’s transfer a file to the remote computer. There are two
methods which may be used to transfer data files. The firstis to
write the file on the MacTerminal document; the second is to
use the Send File item in the File menu. To use the first method,
save and close the MacTerminal document. Open a document
which you wish to transfer, a MacWrite document for instance.
Use the Copy command of the Edit menu to put the desired
text on the Clipboard. This allows you to transfer only a part of
a file instead of the entire file. Reopen the MacTerminal docu-
ment and select Paste from the Edit menu. The text should
appear on both the local and remote computers’ screens.

The second file transfer method involves using the Send
File item of the File menu. Select this item, and the available
documents will appear. Select the desired file, and the Mac will
accomplish the transfer. The file will not appear upon the
MacTerminal document. Instead, the Mac will display a box,
such as the one depicted in figure 8.23, informing you of the
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progress of the data transfer. You may terminate the transfer at
any point. The data will be lost, however, if the remote compu-
ter is not prepared to accept it. The availability of the docu-
ments which may be transferred depends on the settings of the
File Transfer window under the Settings menu.

Sending the File "1BM PC HT". Size is 1900 characters.
To Cancel, hold down the X key and type a period(.).

Percentage Complete:

ﬁllllllll|I“llllli|l|ll|ﬂll|l||lil|lllllllI!tll'llllm"ll"llllllllllilllll|lllllllll|IIIIIIIIII
25 S0 s 100

Figure 8.23. Sending a file

You may wish to connect The Mac with another personal
computer such as the IBM PC XT using the modem but not the
telephone. The Hayes modem is capable of this configuration.
Connect the modems back to back as shown in the Hayes
modem manual. As an example, instruct the Mac to dial the
PC XT. The modem will dial the number and wait for an
answer. Since there is no ringing, the IBM PC XT’s modem will
not automatically answer. Enter “/ATA” into the PC XT. This is
a direct modem command forcing it to answer the telephone.
The modems will connect normally.
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Conclusion

In this chapter we have discussed Macintosh communica-
tions. We defined the term and reviewed some examples of it.
We have used the Hayes 300 baud modem to connect the Mac
with two large computers and another personal computer. In
the process of doing this, we have learned about the MacTer-
minal emulator application. Since the final version of Mac-
Terminal was not completed at the time of this writing, there
may be some slight discrepancies between our discussion and
your experience. However, the general principle is the same.
The application is designed to enable the Mac to mimic a
standard computer terminal.

There are many other uses for communications with other
computers. Some banks allow you to do business with them
over this type of link, for instance. You can access airline ticket
reservation computers to inquire about and book flights. As
the communications industry grows, you will be able to access
more and more information from your home or office through
this powerful medium.
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Troubleshooting
and Operation Hints

Introduction

This chapter will provide some basic troubleshooting
hints which the Mac operator may find useful. For the most
part, the Mac will display messages when something goes
wrong with the hardware or software. Most system error mes-
sages allow the operator to restart the system or allow the
operator to correct the problem, if it is simple, before continu-
ing operation.

Malfunctions with the Mac can be broken down into two
categories:

¢ Hardware problems
® Software problems

295
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The solution to the first category is simple. Either the Mac is
not connected together correctly, or some internal part is
broken. Of course, if the former problem occurs, you can solve
it easily. If an internal Mac part is broken, the owner should
take it to an authorized dealer and have it repaired. We do not
recommend that you attempt to repair the Mac.

This chapter includes hints on troubleshooting Macintosh
hardware and software problems. This will include problems
with the:

Display

Disks and disk drive
Keyboard

Mouse

Printer

The Mac computer hardware is quite durable so many of
these problems may never occur. The software within the sys-
tem may be the source of problems during normal operation.
Since the software must manage all of the computer’s re-
sources, it is very complex. Such complexity is difficult or even
impossible to perfect.

The system programming which is included with your
Macis the end result of many man-years of programming time.
The resulting work has undergone extensive testing and should
operate with no trouble. However, Apple computer engineers
are constantly working to improve the software. As a result,
updated versions are released on a fairly regular basis. Be
certain that all software included in your system was created
under the same version of the operating system. Mixing files
from one version to another may cause undo problems.

To determine the version for the system, return to the
Finder and select About the Finder from the Apple menu. This
information can be determined for an application by choosing
the same option from the same menu after the application has
been chosen.
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The Mac Display

By far the largest single component in the Macintosh is the
display. The rectangular display on the front of the Mac main
system unit is in reality the face of a large vacuum tube. In this
age of high technology where most vacuum tubes are obsolete,
we have yet to find an adequate replacement for the standard
picture tube.

In order to create a display, the tube shoots a beam of
electrons at the display screen which is covered with a phos-
phorous material. To aim this beam, the tube uses a cluster of
magnets which steer the electrons as they pass through their
magnetic fields. All this hardware requires a variety of high
voltages which the Mac generates from the electricity it
receives. The circuitry for these voltages resides along the left
side of the Mac system unit. We recommend that you refrain
from placing anything containing liquid upon the main unit.
Any leakage through the vents in the top could cause extensive
damage to the Mac.

Once the Mac has been properly installed, turn on the
main unit. The power switch is located on the right side of the
back of the main console. The switch is labeled witha *“1”and a
“0™ that represents the conditions of “on™ and “off,” respec-
tively.

When the Mac is first powered on, it should emit a short
tone. The screen will remain blank while the picture tube
warms up. After a few seconds, a display will appear. If not,
check to see that the unit is properly plugged into a wall socket.
The intensity control may be set too low for a display. The
controlis located on the left side of the Mac’s face immediately
below the Apple logo. To turn up the intensity, turn the dial
clockwise. If there is still no display, the owner should contact
an authorized repair service.
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Disks and Disk Drives

The Mac uses diskettes to store and recall large amounts
of information. This technique is required because the compu-
ter has only a limited amount of built-in memory. In addition,
cach time the computer is turned off, the major portion of the
memory is erased. Only about one third of the system’s
memory is “permanent,” but this portion is reserved for the use
of the computer. This situation requires the use of diskettes to
establish a stable means of storing information.

The Macintosh is designed to operate with a custom ver-
sion of the Sony 35 inch diskette. Each diskette is housed
within a hard plastic covering. The disk drive records as well as
reads information from the surface of the diskette. These types
of diskettes differ from the more commonly used “floppy
disks” in three major ways. First of all, Mac diskettes are more
efficient since they offer more than twice the data storage ona
smaller surface. Also, the plastic cover on Mac diskettes makes
them more durable. Finally, Mac diskettes are more accurate
because they have a metal center that allows the drive to hold
the diskettes securely. Each diskette is capable of storing about
enough information to fill 150 double spaced, typed pages.

Since the disks are essentially a magnetic means of record-
ing information, disks can be erased by magnetic fields. There-
fore, diskettes should always be stored in a safe place. Virtually
all electrical equipment (including the Mac) generates stray
magnetic fields. Therefore, never keep diskettes near electrical
appliances or telephones.

The durable construction of the Mac’s disks makes them
very reliable. They can be handled, dropped, or written upon
without harming the magnetic medium within. At some point
during normal operation, you may find that the Mac will not
accept a certain disk. This sort of error is usually referred to as
a system error and requires that the system be restarted. This
problem is most likely not due to a physical defect in the disk.
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The Mac has probably damaged the software information on
the disk making it impossible to read.

One possible remedy for this problem is as follows. Re-
start the system using a functioning disk. Then eject the disk
and insert the faulty disk. As the disk drive begins to read the
disk, press and hold the Option and Command keys. This key
combination obliges the Mac to reinitiate the disk and read the
files on it.

Files on the disk are often organized into groups. A
grouped collection of icons is known as a folder. See figure
1.96. The folder does not, in itself, represent any data. It is
simply a holding place for other icons. When performing the
above procedure, the Mac will probably erase all folders,
except the Empty Folder, leaving the icons held within them on
the disk window. The files represented by these icons have not
been damaged. If desired, the operator can reorganize these,
icons into folders.

When naming documents, it is a good practice to name
each document so that its folder can be identified. This aids the
Mac user is reorganizing documents into their respective
folders should these folders be erased.

DISK FILE RECOVERY

Whenever a computer uses a disk storage medium, there is
a chance that the disk will become faulty making data inaccess-
ible. The Mac does not provide a normal procedure for retriev-
al of information from such a disk. However, there is a special
procedure to follow which should give the desired results.

This method appears to work for recovering MacPaint
documents. However, it should be used only as a last resort,
and only if the previously described method fails. The Mac was
specifically designed to give complete disk handling control to
the computer. If the operator forces disk ejection at an
improper moment, he or she might cause enough damage to
the disk’s data to make it completely unreadable.
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Access MacPaint on a system disk. Close the present
document and choose Open from the File menu. Select Eject
and insert the faulty disk. If the disk’s documents appear, then
select the one you wish copied. At this point, the Mac will
request disk switches a few times as it loads the file. Finally, the
document appears within the MacPaint display with the sys-
tem disk inserted.

The task here is to fool the Mac into thinking one disk is
present while another actually is present. Use an unbent paper
clip or similar object to “punch out™ the system disk using the
following procedure. Insert the paper clip into the small pin
hole to the right of the disk slot. Press in until the disk ejects.
Do not attempt to eject a disk while the disk drive is running.
The pin hole is shown in figure 9.1.

Figure 9.1. Disk ejection hole
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Now, insert the bad disk and select Save As from the File
menu. The Save As dialogue box will appear. The message
“Save current document as” may not be displayed, or it may be
displayed as a group of garbled characters. Select Eject from
the dialogue box and insert the system disk. Notice that the
dialogue box remains on the Desktop. Enter a new filename in
the space provided in the dialogue box or keep the old one and
hit Enter or Return, or select Save. The document will appear
on the system disk. Be sure the document does not have the
same name as another on the system disk. Only one file at a
time can be copied using this procedure.

After the Save As command, there is a good chance that
the Mac will display a system error message. Allis not yet lost,
however. At this point, punch out the bad disk again and
reinsert the system disk. Choose Restart from the system error
box. If all goes well, the system will restart and two files will
appear on the system disk labeled “Paint]” and “Paint2.”
These contain the information for the transferred document. It
is, however, in an inappropriate form. To properly format it,
open the MacPaint application icon. A new document will
appear entitled “rescue.” This document will be the transferred
file. Upon closing the document, the Mac will treat it as a new
fileand ask the appropriate questions. When we have returned
to the Finder, you will see that the two Paint files are replaced
by the transferred document with the name entered.

You may try variations on this procedure with the follow-
ing guidelines. First, never try to punch out the disk if the disk
drive is running. Second, do not be too surprised if some action
causes the disk to become unreadable, and it has to be
reinitialized.
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The Mac Keyboard

If the keyboard on the Mac malfunctions, there is little the
operator can do but contact an authorized dealer. There are,
however, some precautions which can prolong the life of the
keyboard. First we would reiterate that you should nevereat or
drink around any computer equipment. The keyboard is espe-
cially susceptible to damage from spilled food or drink. Any
matter which falls between the keys can become lodged there
hindering the keystroke action. Any liquids which fall on the
keyboard will seep in and can cause electrical malfunctions.

The second precaution is to try to use the softest possible
key touch. The keys are quite sensitive and require very little
pressure to sense each keystroke. The keys operate by making
an electrical contact each time a key is pressed. Striking a key
too hard may cause the electrical contacts to age prematurely.
On the whole, however, the keyboard is durable and very
reliable.

Taking Care of the Mouse

The Macintosh mouse should be cleaned at regular inter-
vals to avoid damage to the internal moving parts. First
remove and clean the mouse ball and its retaining ring as
shown infigure 9.2. Then blow out any debris lodged in the ball
cavity. Use cleaning fluids on the mouse sparingly. To clean the
rollers on the inside of the mechanism, use a cotton swab
slightly moistened with alcohol or cleaning fluid. Never use
water to clean the mouse as this may damage the internal
circuitry. Reassemble the mouse after it is clean.
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Figure 9.2. Cleaning the mouse

The Imagewriter Printer

The printer designed for use with the Mac is a complex
and versatile machine. If you want to delve deeply into its
operation you should review the owners manual which came
with it. The applications available for use with the Mac at
present do not allow the operator to take advantage of the
special control codes for the printer.

There are a series of switches and settings within the
Imagewriter printer which must be preset properly to insure
normal operation. The Imagewriter should have been set up at
the factory. If not, you should take it to the dealer for
adjustment.

When using the Imagewriter printer, you may find that it
is not an entirely friendly machine. To begin with, the paper
will curl severely if left in the paper feed for just a few hours.
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Also, the printer generates a considerable amount of noise
especially when printing repeated patterns such as lines or
MacPaint images. The construction of the printer is such that
the paper must lie behind the unit upon the connecting cables.
This not only increases the space the printer utilizes, but also it
does not allow the paper to lie flat. This could cause paper feed
problems.

The only suggestion we have to remedy the first problem
would be to unload the paper feed when the printer is not in
use. The latter two problems could be solved with a covered
printer stand sold at many computer supply stores. This would
help dampen the noise and would allow the paper to reside
below the stand.

Outside of the normal MacWrite and MacPaint print
sequence, there are only two printer operations* which you can
perform on the Mac. The first is to print the active window. If
the Command, Shift, and 4 keys are pressed simultaneously,
the printer will output the window which is presently active. If
there is no print job in action, the active window will be
printed.

The second print command is similar to the first. Pressing
the Command, Shift, Caps Lock, and 4 keys will cause the
printer to print the entire Mac screen display. While the Mac is
sending the printer the print data, the screen will freeze. Note
that suchitems as the pointer, MacPaint tools, and menu titles
are not part of an active window and will not appear in the
printout unless Caps Lock is depressed.

* At the time of writing this book the Macintosh programming languages,
Macintosh BASIC and Pascal, have not been published. They will probably
enable the Mac user to exercise more direct control over the printer.
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Maintenance on the printer is simply a matter of changing
the ribbon and clearing paper faults. Lubrication is required
only once a year or so. The ribbon should have a relatively long
lifetime. When the output becomes too faint, it should be
replaced. Remove the ribbon by pushing back the ribbon
cassette retaining tabs and lifting the cartridge. Installation
instructions are listed in chapter 2.

The Imagewriter printer is very reliable and rarely devel-
ops problems with the paper feed. If a problem should occur,
turn off the machine immediately and remove the covers.
Remove any torn paper and reload the feed mechanism. Rein-
stall the covers and restart the printer. It may recommence
printing if the print sequence was not complete. Allow the
printer to complete the sequence before attempting to continue.

If the printer runs out of paper, the PAPER ERROR light
will shine. To print the last few lines of a page, repeatedly press
the SELECT button until the page is complete.

The printer only uses its preprogrammed character set
when printing text in draft mode. Otherwise, it will print in
accordance with the Mac’s instructions. To self test the output
by printing the character set, turn off the machine. Then, press
the FORM FEED button while turning the printer on. The
printer will type the character set until you turn the printer off
again.

Only a few areas on the Imagewriter need to be cleaned
and oiled. The printer should be cleaned every few months or
as needed if it is heavily used. Turn off the printer and remove
the paper cover toward the rear of the machine. Locate the
PAPER ERROR switch. Its position is shown in figure 9.3.
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Figure 9.3. PAPER ERROR switch

Use a soft brush to remove any dust and debris which
might be lodged within the mechanism. Reassemble the
printer.

The print head should also be cleaned periodically. To
remove it, turn off the printer, and remove the large carrier
cover over the print mechanism. Locate the two metal retain-
ing tabs on either side of the print head near the platen. Figure
9.4 shows their positions. With your thumb, press the tabs
outward to release the print head. Grasp the print head and
pull up with a firm, steady force. Press the roller shaft back to
allow clearance for the print surface. It should require about as
much force as it takes to remove a plug from a wall socket. Do
not force it or use any tools. Excessive force may damage the
print head.
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Figure 9.4. Print head retaining tabs

As with the PAPER ERROR switch, remove any dust or
debris from the print head and reinstall it. Be sure that the
electrical contacts are properly aligned before pressing the
print head into its socket. The two positioning posts should
also align into their sockets on the print head. Reassemble the
printer for use. Note that the printer will not function while the
carrier cover is removed.

The only lubrication required on the printer is a once a
year oiling of the carrier bar on which the print mechanism
moves. Locate the felt ring below the print head as shown in
figure 9.5. Place a few drops of machine oil on the ring. Be sure
to use a light oil which does not contain rust inhibitors. Be
careful not to put oil on any other parts of the printer.
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Figure 9.5. Carrier bar oiling ring

If the Imagewriter malfunctions and you are not able to
discern the cause or trouble, check to see that the Mac is
sending the proper information. To do this, first insure that the
cables are securely plugged into the backs of both units. If there
is no problem with the cables, check the character set as des-
cribed above. If the printer operates normally, the problem
may be with the Mac’s software. Otherwise take the printer to
an authorized Apple representative.

Some Additional Hints

Most computers feature a special set of commands which
control the operation of the unit. The Mac is very limited in
that respect. You have already reviewed the use of the Com-
mand and Option keys to oblige the Mac to read a disk whose
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software is damaged. There are a few other such commands
which perform similar functions. The validity of these options
depends upon the version of the system you have. Some func-
tions may not work while some additional ones may be
included on your Mac.

When using the Backspace key, deleted characters are
transferred into a special memory space which can be called the
Backspace buffer. To unload this buffer and print out the
deleted characters, press the Command key while pressing
Backspace. The characters will appear in the reverse of the
order they were deleted. This function is useful when using
MacWrite. If you incorrectly typed the word “Mac” and
wanted to delete it and place it elsewhere, simply backspace
through the word. The letters will be loaded into the Backspace
buffer in reverse order, “caM.” When you reach the point
where the word should appear, press Command and press
Backspace three times. The word will appear.

The combination Command ! (or Command, Shift, 1) will
override the computer system and cause the Mac to eject the
disk in the main disk drive. Although this option may be useful,
it may have a drawback if used unwisely. If a document resides
in computer memory and the operator wants to keep it, he or
she will have to ensure that it is saved before ejecting the disk
and turning off the Mac. The normal procedure for exiting an
application and ejecting the disk is designed to give the opera-
tor the option of saving the document.

Entering the keystrokes Command # (or Command, Shift,
3) will cause the Mac to create a MacPaint document, called
Screen 0, which holds a copy of the display on the Mac screen
at the time the command is entered. Each successive repetition
of the command will create a like document entitled Screen 1,
Screen 2, and so on. The MacPaint application need not be
present on the disk for the document to be created. Of course,
to access the document, MacPaint is required.
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Command $ (or Command, Shift, 4) and Command,
Shift, Caps Lock,4 have been reviewed previously on page 304.

On some operating systems, the instruction Command ~
will cause the Mac to abort the application presently operating.
Be certain you save any documents before using this option.
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Appendix A.
ASCII Codes

In the following table, each of the ASCII codes recognized by the
Mac is listed with its corresponding character. Since the Mac uses 8 bit
bytes, 256 (0-255) characters are available. Characters 0-127 are rela-
tively standard for most computers. The remaining characters are not
consistently assigned for all fonts.

0 NUL 32 sp 64 e 96
1 SOH 33 ! 65 A 97 a
2 STX 34 - 66 B 98 b
3 ETX 35 = 67 ¢ 99 ¢
4 EOT 3% 63 D 100 d
5 ENQ 37 % 69 E 101 e
6 ACK 38 & 70 F 102 f
7 BEL 39 71 G 103 ¢
8 BS 40 72 H 104 h
9 HT 41 ) 73 1 105 i
10 LF 42 ¢ 74 ] 106
11 VT 43 75 K 107 k
12 FF 44 76 L 108 1
13 CR 45 - 77 M 109 m
14 SO 46 . 78 N 110 n
15 SI 47 79 0 111 o
16  DLE 48 © 80 P 112 p
17 DC1 49 1 81 Q 113 q
18 DC2 50 2 82 R 114 r
19 DC3 51 3 83 S 115 s
20 DC4 52 4 8 T 116 t
21 NAK 53 5 8 U 117 u
22 SYN 5 6 86 Vv 118 v
23 ETB 55 7 87 W 119 w
24 CAN 56 8 88 X 120 x
25 EM 57 9 89 Y 121 ¥y
26 SUB 58 90 2z 122 2
27 ESC 59 91 [ 123 {
28 FS 60 <« 92 A\ 124 |
29 GS 61 = 93 1 125 }
30 RS 62 9¢ - 126 -
31 US 63 ? 95 _ 127 DEL
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128 A 160 ' 192 ¢ 224
12 & 161 ° 193 i 225
130 ¢ 162 ¢ 19¢ - 226
131 E 163 £ 195 v 227
132 K 164 S 196 228
133 0O 165 o 197 = 229
134 U 166 q 198 « 230
135 4 167 8 199 » 231
136 & 168 © 200 » 232
137 & 169 o 201 .. 233
138 4 170 ™ 202 o 234
139 3 171 - 203 A 235
140 § 172 - 204 A 236
141 ¢ 173 = 205 O 237
142 6 17¢ £ 206 CE 238
143 @ 175 @ 207 o 239
144 & 176 oo 208 - 240
145 & 177 = 209 — 241
146 { 178 < 210 242
147 1 179 211 243
148 1 180 ¥ 212 ¢ 244
149 i 181 p 213 245
150 fi 182 9 214 + 246
151 6 183 = 215 o 247
152 9 184 1 216 ¥ 248
153 3 185 = 217 ¢ 249
154 & 186 | 218 250
155 3 187 @ 219 251
156 4 188 ¢ 220 252
157 2 189 221 253
158 190 = 222 254
159 i 191 o 223 255
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Appendix B.
Warning Boxes

Introduction

This appendix reviews some of the warning boxes which might
occur during normal operation. Each example features a caption
explaining the condition which might cause the warning,

File Opening Warnings

once.

|E Those items cen't all be opened at

Cause: Trying to open too many icons at once. The Mac can
only perform one function at a time.

Can't open any more windows.

Cause: Attempting to open too many windows on the Desk-
top.
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fin application can‘'t be found to open
this file.

Cause: Attempting to open a document for which there is no
application present.

Disk File Copy Warnings

Replece items with the same names
with the selected items?

( ok ] [cancel]

Cause: Attempt to place a file on a disk which already has a file
of that name.

That folder can't hold the selected
item(s).

Cause: Attempt to place a folder within a folder of the same
name.
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The disk is full.

Cause: Attempt to place a file upon a disk with insufficient
free storage space.

The disk copy didn't work. Try copying
to a different disk.

Cause: Data transfer error during disk copy.

The disk is so full that the folder
changes couldn't be recorded.

Cause: Insufficient disk space to properly record disk file
copy. Does not indicate a file copy error has occurred.
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Disk Manipulation Warnings

Repairing this disk. All folders were
lost; their contents have moved back

to the disk window.

Cause: Software error on a newly inserted disk.

lE A disk can only be moved by itself.

Cause: Attempting to move multiple disk icons simultan-
eously.

That name is too long. Use a name
shorter then 64 characters (27 for
applications and disk names).

Cause: Attemptto name a disk (or any othericon) with a name
which is too long.
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Internal Memory Warnings

lE There is not enough memory to work

with another disk.

Cause: Attempting to place to many disk icons on the
Desktop.

There is not enough memory to eject
the system disk. Please dispose of a
dimmed disk and try again.

Cause: Ejecting the System disk with internal memory nearly
full.

There is not enough memory to
remember this disk. Its image will

disappear from the desktop.

Cause: Ejecting an Alternate disk with internal memory
nearly full.
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Warnings Involving Erasure or the Trash Ilcon

a system file?

IE Are you sure you want to throw away

(oK) (Concer)

Cause: Attempt to move a system file to the Trash icon.

That item is locked or in use, and can't
be removed.

Cause: Attempting to discard an item which is locked or in
use.

That is the startup disk; it can't be
erased.

Cause: Attempting to erase the System disk.
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A

Acoustic Modem see Modem
Active window see Window
Active window lines see Window
Alarm Clock see Desk accessories
Alternate disk see Disk
Apple menu see Menus
Apple modem see Modem
Apple Lisa 15, 22
Application 16
Disk Copy 105-106
Font Mover 107-110
MacPaint 161-254
MacTerminal 262-292
MacWrite 123-160
Application disk see Disk
Application file 27
Artistic example 252-254
ASCH 263, 265, 273

Backspace see Keys
Backup disk 103
Bar graph 231-238
BASIC 27, 28
Baud 26, 260

Bit 18

C

C (programming language) 27
Calculator see Desk accessories
Caps Lock see Keys

Clicking 56

Clipboard 83, 84

Close box see Window
Command see Keys
Communications 26
Constraints 203-207

Control Panel see Desk accessories
Controlling Slot 114

CP/M 12

CPU 18

CRT 19, 31, 297

Cursor 266

Cut sheet see Paper

D

Data base 288-290
Data disk see Disk
Desk accessories
Alarm Clock 93
Calculator 96
Control Panel 97-98
Note Pad 95
Puzzle 99
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Desktop 46 |
Dimensional illustration 238-246
Direct connect modem see Modem IBM PC 13-15
Directory 55 IBM PC XT 290-292
Disk 20, 298 Icon 46, 50-57
alternate disk 113 Trash 45
data disk 110 Imagewriter 16, 24-25, 36-39, 303
application disk 113 Initialization 103-104
Disk Copy see Application Insertion point 57, 81, 126, 143-144, 266
Disk drive 20 Installation 32-42
Document 27, 28
MacWrite 124-141 K
MacPaint 162-187
MacTerminal 263-270 Keyboard 16, 22, 33-34, 47-48, 302
Dot inversion technique 174 Keys
Double-clicking 56 Backspace 146
Dragging 54 Caps Lock 47
Drawing surface 165 Command 22, 47, 143
W/ MacTerminal 287
E Enter 22, 47
W/MacTerminal 287
Edit menu see Menus Option 22, 47
Eject 49 Keyword search 290
Electrical circuit 246
Emulator 259 L

Enter see Keys
Lisa see Apple Lisa

F Literate operating system 12
Lockup 112

File menu see Menus
Finder 13, 43-99 M
Fonts see Menus
Font Mover see Application MacPaint see Document, see also Menus
Format see Menus MacTerminal see Document, see also Menus
Formatting 103 MacWrite see Document, see also Menus
FORTRAN 27 Main console 33
Friction feed system 38 Menus

Apple 68, 154

Commands 281
G Edit
Goodies menu see Menus System 80-87
Grid coordinate 190 MacWrite 154-155

MacPaint 188

H MacTerminal 279

Handshake 271
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File
System 49, 69-79
MacWrite 154
MacPaint 201
MacTerminal 283
Fonts 158
Format 157
Goodies 190
Keypad 285
Phone 276
Search 155
Settings 265
Special 91
Styles 158-160
View 88-91
Microprocessor 18-19
Modem 16
Acoustic 256
Apple 40-42, 260, 277-278
Direct Connect 257
Hayes 260-262
Modulation 262
Motorola 68000 see microprocessor
Mouse 16, 23, 34-35, 302
MS-DOS 12

N

Note Pad see Desk accessories
Numeric key pad 16, 26, 40

o

Operating system 12 see also Finder
Operations disk 110

Option see Keys

Optional disk drive 25, 40, 112-113
Organizational chart 214-220

P

Palo Alto Research Center 15
Paper 37-38, 152

Pascal 27, 28

Pie chart 220-231

Pin feed see Paper

Pixel 19

Printer see Imagewriter
Puzzle see Desk accessories

RAM 19

Random access 21
Read/write head 20
Ribbon 36-37
ROM 19

S

Scrapbook 92

Scroll bars see Window
Search menu see Menus
Select 81, 144-146
Sequential access 20

Size box see Window
Special functions 207-211
Special menu see Menus
Startup diskettes 43
Styles menu see Menus
System disk 16, 43, 113
System file 27

System unit 16-22 see also Main console

T

Tab Ruler 275
Tone Modulation 256
Trash see Icon

v

View menu see Menus
Visual operating system 13 see also Finder

W

Winchester disk drive 21-22
Window 55, 58-67
active window 58
changing 59-61
active window lines 58
close box 56
moving 62
scroll bars 59
scrolling 62-67
size box 59, 62
Write protect hole 115
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X

Xerox Star 15
XModem 273



ABOUT WEBER SYSTEMS, INC.

In 1982, Weber Systems Inc., a software and systems consulting
firm based in Cleveland, Ohio, started a publishing division
specializing in books about personal computers.

Weber Systems initially published three books. Within a year,
their list included eighteen titles. Over twenty more titles are
scheduled for publication this year.

The books in the USER'S HANDBOOK series provide clearly
presented and immediately useful information about microcom-
puter hardware and software products. They are created by an
editorial staff with extensive experience in computer science,
technical writing, and the practical uses of personal computers.
The basic tenets of the Weber Systems publishing philosophy are
quality, timeliness, and maintenance.
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