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Preface

The IBM 3270 Information Display System consists of
printers, “and " optional

control  units, -display stations,
feature devices. This guide contains all the information
required to maintain IBM 3277 Display Stations’ and
features such as Data Analysis - APL, keyboards, selector-

light pen, magnetic card -reader, security keylock, and

audible- alarm. The purpose of this guide is to present

maintenance and repair information rather than theory of

operation information.

This guide is organized in elght sections.
and 2 contain introductory and maintenance background
material. Sections 3, 4, and 5 contain the Symptom-lndex;
Troubleshooting Diagrams, and repair data.. These three
sections contain all diagnostic procedures and repair infor-
mation necessary to correct a display station malfunction.

Miscellaneous reference data is included in Section 6. :
Section 7 contains location diagrams to aid in -identifying

and locating the display station components referenced in
" other sections of this guide.
display station are presented in Section 8.

To successfully use this guide and- repair. IBM 3277

display stations, maintenance personnel should have a level
of training equivalent to the 3270 system_basic FE course.

Because the 3277 attaches to both local and remote control '_7
units, an understanding of the control-unit to. which thef

display station is attached is also helpful.

Eighth Edition (July, 1978)

" Troubleshooting ‘Guides are

Section’s 1

.lo 3274 Control

Instructions for lnstalhng the

'The]ﬁtles and form numbers of the two control unit
listed below under

“Companion Manuals”. Both Troubleshooting Guides con-

. tain a glossary of terms that are applicable to control units
, and, display stations.

Compamon Manuals:

‘® 3271 Control Unit Mode/s 1 and 2 Troubleshooting
.- Guide, SY27-2311

'y 3272 Contro/ Unit Models 1 and 2 Troubleshootmg

Guide, SY27 2312

~Unit, ~ Maintenance Information,

~ 8Y27-2511

‘@. 3275/3277 Display Station Models 1 and 2 Parts

. Catalog, $126-0005

@ IDR-M 1D Reader-Motorized Theory-Maintenance-Parts

~Catalog, SY26-4188

The following publications may also prove useful:

‘@ An Introduction to the 3270 Information Display

System, GA27-2739

® IBM 3270 Information Display System Component
Description, GA27- 2749

This is a major revision of, and obsoletes, SY27 -2314-6 with Technical Newsletter

I SN31-0500.  Information has been added to cover attachment toan 1BM 3274 Control
Unit, and new information has been added throughout the guide. Slgmflcant changes or .
additions to the text and illustrations are indicated by a vertlcal lme to the Ieft ‘of the

change.

Changes are penodlcally made to’ the information herein; any such changes will be

reported in su bsequent revisions or Techmca! ‘Newsletters.

~Text for this manual has been prepared wnh the |BM SELECTR!C ®Composer

A form is provuded at the back of this publlcatlon for reader s comments If the. form has b
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Safety Notices
General:

DANGER: Safety glasses must be worn when working on the
machine with power on and covers removed.

DANGER: High voltage can be present at the CRT when
power is off.

The following DANGER notices are located in the applicable
procedures:

DANGER
All persons handling a CRT or who are near an exposed CRT
under vacuum must wear safety glasses and long-sleeved
garments.

DANGER
his pin (P1-6 on the analog card) has 600V on it. No
Hattempt should be made to measure this voltage.

DANGER

The 3277 Model 2 Display Station weighs about 90 pounds.
Two men should be used to move this unit. Separate the
upper chassis from the lower chassis before trying to move the
Model 2 display station alone. (See paragraph 5.3.2.8, steps
1-7, to separate the two chassis.)

DANGER

All power component removal and replacement procedures
must be performed with power turned off and with the power
cord removed from the wall or from the input jack at the
display station.

vi



All

CE Safety Practices

Customer Engineers are expected to take every safety precaution

possible and observe the following safety practlces while mamtammg
1BM equipment:

1.

1.

12.

13.

14,

You should not work alone under hazardous conditions or around
equipment with dangerous voltage. Always advise your manager rf-
you MUST work alone.

Remove all power AC and DC when removing or assembhng ma;or .

components,  working in immediate area of . power supplies,
performing mechanical inspection of power supphes and installing
changes in‘machine circuitry.

Wall box power switch when turned off should be locked or tagged
in off position. “Do not Operate” tags, form 229-1266, affixed
when applicable. Pull power supply cord whenever possible.

When it is absolutely necessary to work on equipment - having :
exposed operating mechanical parts or exposed live electrical

15,
16.
17.
18.
19.

.. '20.
21:

circuitry anywhere in the machine, the followmg precautions must .

be followed:
a. Another person familiar w:th power off. controls must be in
immediate vicinity.

not be worn.
c. Only insulated pliers and screwdrivers shali be used.
d. Keep one hand in pocket.

e. When using test instruments be. certain oontrols are set -

correctly and proper capacity, insulated probes are used.
f. Avoid contacting ground potential (metal floor strips, machine

frames, etc. — use suitable ‘rubber ‘mats -purchased Iocally if -

necessary).

. Safety Glasses must be worn when:

Using a hammer to drive pins, riveting, staking, etc.
Power hand drilling, reaming, grinding, etc.

Using spring hooks, attaching springs.

Soldering, wire cutting, removing steel bands.

moapoe

All other conditions that may be hazardous to your eyes.
REMEMBER, THEY ARE YOUR EYES. :

. Special safety instructions such as handling Cathode Ray. Tubes and
extreme high voltages, must be followed as outlined in CEM 'sand

Safety Section of the Maintenance Manuals.

. Do not use solvents, chemicals, greases or onls that have not been

approved by I1BM.

. Avoid using tools or test equlpment that have not been approved

by IBM.
Replace worn or broken tools and test equipment.

. The maximum load to be lifted is that which in the opinion of you
and management does not jeopardize your own health or well-being

or that of other employees.

All safety devices such as guards, shields, signs, ground wires, etc
shall be restored after maintenance.

Each Customer Engineer is responsible to be cértain that no action
on his part renders product unsafe or exposes hazards to customer
personnel.

Place removed machine covers in a safe out-of-the~way place where K

no one can trip over them.
All machine covers must be in place before machine is returned to
customer,

Parts cleaning, using solvents, sprays, cleaners, chemicals, etc.".

‘General Considerations

St
b. Rings, wrist watches chains, bracelets metal cuff links, shall

Always place CE tool kit away from walk areas where no one can
trip over it (i.e., under desk or table).

Avoid touching mechanical moving parts (i.e., when lubricating,
checking for play, etc.).

When usmg stroboscope — do not touch ANYTHING - it may be
moving. -

Avoid wearmg loose -clothing that ‘may be. caught in machinery.
Shirt sleeves must be left buttoned or rolled above the elbow.

Ties must be tucked in shirt ‘or have a tie clasp (preferably
nonconductive} approximately 3 inches from end. Tie chains are
not recommended.

Before starting equipment, make certain fellow CE's and customer
personnel are not'in a hazardous position.

‘Maintain good housekeeping in area of machines while performing
and: after completing maintenance. .

Artificial Respiration

Start Immediately, Seconds Count
Do not move victim unless absolutely necessary to remove from

~danger. Do not wait or look for help or stop to loosen clothing,

warm the victim or apply stimulants.

. Check Mouth for Obstructions

Remove foreign objects — Pull tongue forward.

. Loosen Clothing — Keep Warm

Take care of these items after victim is breathing by himself or when
help-is available.

.- Remain in Position

After victim revives, be ready to resume respiration if necessary.

-6, Call a Doctor

Have someone summon medical aid.
Don’t Give Up

_Continue without interruption until victim is breathing without help

oris certainly dead.

Rescue .Breathing for Aduits
Victim on His Back |mmediately

1.

2.
3.

C 4,

5.

. 6.
~

8.

Clear throat of water, food, or foreign matter.

Tilt head back to open air passage.

Lift jaw up to keep tongue out of air passage.

Pinch-nostrils to prevent air leakage when you blow,

Blow until you see chest rise.

Remove your lips and allow lungs to empty.

Listen for snoring and gurglings, signs of throat obstruction.
Repeat mouth to mouth breathings 10-20 times a minute.
Continue rescue breathing until he breathes for himself.

o=

" Thumb and
finger positions

: Rebrint Courtesy Mine Safety Appliances Co.

Safety Notices vii
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Terminal

Indicates» beginning point of a Troubleshooting Diagram.

Action

Indicates a major action. When more than one action is described, bullet symbols appeér
1o left of each action. '

Annotation’

Gives descriptive comment or explanatory note.

Decision

Indicates a point in a Troubleshooting Diagram where a branch to alternate data paths
is possible.

Probe

Indicates a point in a Troubleshooting Diagram where a logic pin should be probed with
the logic probe. Pin is specified in the symbol. Path to be followed after probing is
determined by probe result.

Card Change
Indicates that card or cards specified in symbol should be changed and new ones installed.

Off-Page Connector
Indicates connection point between different sheets of the Troubleshooting Diagrams.

On-Page Connector

Indicates connection between two parts of the same sheet or diagram. Arrow leaving
symbol points to correspondingly-numbered symbol (line-of-sight).

Major Data Path
Minor Data Path or Control Line

Data Bus

Number of lines on bus is identified in circle.

Data Transfer

ldentifies data bits transferred to or from a logic element.
Screwdriver Adjustment

Switch



1.1 INTRODUCTION

Maintenance of IBM 3277 Display Stations (including
repair and adjustment of Model 1 and Model 2 units) and of
attached features is described in this guide. Features that
can be attached to a 3277 include Data Analysis - APL
(available on the 3277 Model 2 only), keyboards, a selector
Iight»pen, and an operator identification card rea‘der.

The objective of display station maintenance is to return
the failing unit to customer service as quickly as possible.
This guide leads the Customer Engineer through procedures
that enable him to adjust or replace a malfunctioning
component.

1.1.1 Online/Offline Maintenance

Display Station maintenance and testing can be performed
online and/or offline. It is better, however, to service the
unit offline when possible because - it eliminates the
possibility of interaction with other units of the display
system. Unnecessary delays in normal customer infor-
mation processing are thereby avoided. The maintenance
approach described in this guide is structured to perform
offline analysis first to resolve reported troubles.

1.1.2 Field Replaceable Units (FRU)

Component replacement is limited to “certain field-
replaceable units (FRU). When the trouble is isolated to.an
FRU the unit should be replaced immediately rather than
repaired. The FRU parts replacement philosophy is
practical because functionally packaged logic and densely
packed components are used throughout ‘the display
station.

1.1.3 Troubleshooting Aids

Several tools are available to the Customer Engineer ‘to '

simplify trouble analysis. The following paragraphs describe
these aids.

1.1.3.1 Symptom Index

The Symptom Index (Section 3)
malfunctions that may be encountered on display stations.
The categories include such areas as display malfunctions,
power malfunctions, keyboard malfunctions, etc. In each
category, subcategories specify unique trouble areas. The

subcategories direct the Customer Engineer to an entry in .

the Troubleshooting Diagrams (Section 4), which contain
step-by-step isolation procedures. In some cases, the
Symptom Index points directly to a replaceable unit
causing the problem.

1. 734 Customer Engmeer Tool K

lists (by category)

" problems, and component ‘breakage.. -
“be remedied by going dlrecﬂy T ‘he_k ymptom:

Section 1. Maintenan

1.1.3.2 Troub/eshooﬁng Diagfam‘s'

the diagrammed procedures.

1.1.3.3 Diagnostic Programs

Customer Engineer. -Diagnostic
in Section 2 of this manu'al'

Specnal tools are not. requured to m:
Stations. The basic Customer E"'gmee,
volt-ohmmeter, and the: Ioglc prot
most dlsplay statlon problems
required in some mstanc s when
resolve a problem St

1.2 TROUBLE ANA ’4YSI

The sequence in which dlsplay_
performed is important in-minimi
Diagram 1-1 shows the’ fiveostep
used to isolate dlsplay sta\lon fa;lur_
the display statlon mamtenance ‘approa
below. : o

1.2.1 Obvious Symptoms :
Obvious symptoms are th
operator or Customer Englne‘

Failures "that could c‘ o
include dlsplay lmage qu ality:

the appropriate’ adjustment or remova
5. Use the f/rst entry that matchés the

122

If an obvious symptom d g
the cause of the" fa:lure;mustg» ,

Isolatlon toa Dlspla

Maintenanee:Apﬁf



Display Station S
. maintenance
. approach .- )

l;opk at display
" station screen for
obvious symptom.

Obvious‘symproms include:
focus, tilt, centering,
physical damage, etc.

~Bhbvious™
' symptom
-exist

Isolate problem to "
display station or
to control unit.

Display station
~ probl

Develop an off-
line symptom.

Test display
station using
formatted buffer.
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Diagram 1-1. 3277 Maintenance Approach
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control unit and the display station. Sheet 1 of the
Troubleshooting Diagrams describes the procedure for
isolating the cause of a failure to either the control unit,
connecting coaxial cable, or display station.

1.2.3  Offline Symptoms

Onece it is determined that the display station is the cause of
a failure, an offline symptom should be developed. A quick
offline test of the display station is described in paragraph
3.2. That test should expose a repairable symptom. Stop
the test as soon as a symptom becomes evident, and match
the symptom with one listed in the Symptom Index. Use

. the first entry that matches the failure. The Symptom

Index tells what corrective action should be taken.

1.2.4 Formatted Buffer Symptoms

I1f an offline symptom does not become evident, the entire
display station, including features, must be tested with the
buffer formatted. The procedure described in paragraph
5.1.1 should be used with Test Pattern 1 to develop a
symptom. Stop the test as soon as a symptom becomes
evident, and match it in the Symptom Index. Use the first
entry that matches the failure. The Symptom Index tells
what corrective action should be taken.

1.2.5 Customer-Reported Failures

It may be necessary to work with a customer-reported
failure if a symptom cannot be developed offline or with
Test Pattern 1 using the procedures described in the
preceding paragraphs. Try to duplicate the conditions that
existed when the customer failure occurred. Match the
duplicated symptom in the Symptom Index and perform
the corrective action indicated. Use the first entry that
matches the failure. If the originally reported failure cannot
be duplicated, it must be assumed that it was an operator
error or an intermittent failure that has failed to reappear.



This section describes the tools and programmed diagnostic
aids used to maintain 3277 Display Stations. A compre-
hensive description of the logic probe is included because
proper-use of this tool is essential to successful display
station maintenance.

2.1 MAINTENANCE TOOLS

2.1.1 Customer Engineer Tool Kit

The Customer Engineer tool kit contains all basic tools
necessary to maintain IBM 3277 Display Stations. The
standard IBM volt-ohmmeter (VOM) is adequate for all
voltage measurements. The meter’s input impedance of
20,000 ohms per volt causes an erroneous reading when
checking the 400V dc power supply. This effect is noted
when a check of that power supply is called out. :

Note:
should be referenced to dc return rather than to frame
ground. DC return and frame ground are at different levels
when the display station is not connected to a control unit.

2.1.2 Oscilloscope

In some cases of trouble analysis, it may be necessary to use
an oscilloscope. The Tektronix™® model 453 oscilloscope, or
equivalent, should be used when an oscilloscope is required.
However, the logic probe is recommended for use,
whenever possible, rather than an oscilloscope.

2.1 .3' Logic Probes

Either of two styles of logic probes can be used to probe
signal levels while using the Troubleshooting Diagrams or
FE ALDs. The older-style probe (PN453652) is described
completely in the following paragraphs and shown in
Diagram 2-1A. The newer General Logic Probe (GLP) is
shown in Diagram 2-1B. An available GLP Kit (PN 453212)

includes the GLP, standard accessories, and the General -

Logic Probe Manual, SY?27-0113. The manual describes the
features of the GLP, the functions and limitations of each
feature, and a checkout procedure. (That information is not
duplicated here, so the user is referred to SY27-0113;)

A probe should be obtained from Mechanicsburg by all
Customer Engineers who service 3270 units. Normal tool-
ordering procedures should be used to obtain the probe.

*Trademark of Tektronix, Inc.

When using the VOM, all dc voltage measurements

Section 2. Tools and Diagnostic Programs

2.1.3.1 Description

The logic probe (Diagram 2-1A) is a self-contained device
consisting of an anodized aluminum tube with a red and
green indicator incorporated near the probe end. A cable
containing two wires and SLT-type push-on terminals leads
from the sealed top end of the probe. A plastic head with a
threaded stud is at the probe end of the device. Red and
green indicators tell the state of the net being probed. The
three signal states that can be distinguished are: (1) a solid
plus level, (2) a solid minus level, and (3) a pulse or the
presence of pulses. The two wires with the SLT-type
push-on connectors are attached to pins on the back of the
logic board being probed. They carry the operating voltage
(+b6V dc and ground) for the probe. An oscilloscope probe
tip screws on the threaded stud at the tip of the probe. This
carries the input signals to the indicators.

2.1.3.2 Probe Usage

To use the logic probe, a probe tip must be attached to the
threaded stud. An SLT probe tip (PN 453163, or
equivalent) should be used. The two wires at the top of the
probe are “attached to the back of the logic board being
probed. The leads are clearly labeled: GND and +6V..
Connect the GND lead to any D08 pin, and connect the
46V lead to any D03 pin (+5V dc). The leads are connected
to the board by pushing the connector at the end of each
lead onto the designated pin. When the last wire is
connected, the red indicator should light.

Connect the oscilloscope probe tip to the pin designated
in the Troubleshooting Diagrams or as determined in logic.
The following conditions can be observed by the logic
probe: :

1. Red indication
a. Probe not attached to a pin (floating condition), or
b. Plus signal on the net being probed.

2. Green indication — Ground (negative) signal on the net
being probed.

3. Red and green indication — A pulsing signal (alternately
plus and ground) is present on the net being probed.
This condition can appear either as the red and the green
indicator pulsing on and off, or as both indicators
seemingly on at the same time (depending on the
frequency of the pulsing signal). Single pulses can also be
seen. =

2.1.3.3 Probe Checkout

Note: This checkout procedure applies to the older-style
logic probe (PN 453652). GLP checkout is described in
General Logic Probe Manual, SY27-0113, which accom-
panies the GLP.

Tools and Diagnostic Programs 2-1
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Power must be applied to the 3277 during this procedure.

1. Attach probe tip to probe. Use SLT probe tip PN
453163 or similar.

2. Connect probe GND lead wire to any D08 pin.

3. Connect probe +6V lead wire to any D03 pin. Probe’s‘
red indicator should light as soon as this wire is attached.

4. Touch probe tip to any D03 pin. Probe's red indicator
should remain lighted.
5. Touch probe tip to any D08 pin. Probe’s green indicator

should light and remain’ lighted as long as probe is on,_

D08 pin.
6. Remove probe tip from D08 pin. Probe’s red mdlcator
should light again.

2.1.3.4 Probe Repair

The logic probe is not field-repairable.
experienced dunng probe checkout, check for the following
conditions:

1. Power is applied to the 3277.

2. Probe leads are on proper source pins.

3. Proper pins are being probed.

If the above conditions are met and the probe fails to
operate - correctly, obtain ‘a new probe before trouble-
shooting the display station.

2.1.4 Alignment Mask

Alignment masks are provided for both dlsplay statuon
models. The mask ‘is used during all display image adjust-
ments. Diagram 2-2 illustrates the Model 1 alignment mask
(PN 2577899), and Diagram 2-3 illustrates the Model 2
alignment mask (PN 2565170). The mask is constructed of
thin, clear plastic. Horizontal and vertical lines printed on
the mask serve as boundaries when the display image
adjustments described in Section 5 are being performed.
Each line is identified by an arrow and a letter designation.

The mask is centered against the CRT, and the tabs on
each edge are tucked under the CRT bezel to keep the mask

2577899

Diagram 2-2. Alignment Mask, Model 1

If trouble is -

in position while adjusting the display image. When the

: Imask lS not being used, it should be stored with the control

unit logic.

2.1.5 IDR FE Test Card

This tool (PN 2143816) is a magnetically encoded, plastic
test card which conforms to American Banking Association
specifications in respect to size, format, and coding.. A

-'37-character test message is encoded on the magnetic stripe
on the back of the card. A start-of-record (SOR) character
precedes the message, and an end-of-card character and a
check character follow the message. The SOR. character
initiates the read operation but is not transferred to the
display station. The card is used to check the performance
of the operator identification card reader. Two test cards
are shlpped with each card reader.

2.2 DIAGNOSTIC PROGRAMS

Diagnostic programs provide test patterns and interactive
tests to align and exercise 3277 Model 1 and Mode! 2
Display Stations on both local and remote control units.
The programs reside in the host CPU program and can be
called in by the display station when they are required.

When the 3277 Display Station is attached to a 3271 or
3272 Model. 1 or 2 Control Unit, two diagnostic programs
are available:. Request for Test (RFT) and Online Test
(OLT). When the display station ‘is attached to a 3271
Model 11 or 12 Control Unit, diagnostic programs consist
of OLTs, and Link and Echo tests. These diagnostic
programs -are optional to the customer; however, most
systems will have RFT capability.

Note: The diagnostics described in this section do not
apply to 3277 Display Stations attached to a 3274 Control
Unit. Refer to Appendix A for offlme procedures for these
3277s.

The following paragraphs describe the RFT and OLT
test patterns that are provided for the 3277 Display Station
when- attached to either the 3271 or 3272 Model 1 or 2
Control Unit, or to the 3271 Model 11 or 12 Control Unit.
The methods for calling the test patterns into the display
station when the latter is attached to the 3271 or 3272
Model 1 or 2 Contiol Unit are also described.

2.2.1 . Test Patterns

Procedures required for calling the OLT test patterns.into
the 3277 Display Station that is attached to the 3271
Model 11 or 12 Control Unit are contained in the 3277

Control Unit, Models 1 and 2, Troub/eshooting Guide,
SY27-2311. Refer to Diagram 7-30 of SY27-2311 to invoke

the OLTs residing in the host CPU or to Section 2 of
SY27:2311 for procedures to run the OLTs from the test

tape that is provnded with the control unit.

Tools and Diagnostic Programs : 2-3
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Diagram 2-3. Alignment Mask, Model 2

Procedures required for calling the OLT test patterns
into the 3277 Display Station that is attached to the 3271
Model 11 or 12 Control Unit are contained in the 3277
Control Unit, Models 11 and 12, Troubleshooting Guide,
SY27-2409. Refer to Appendix D of SY27-2409 to invoke
the OLTs residing in the host CPU or to Section 1.of
SY27-2409 for procedures to run the OLTs from the test
tape that is provided with the control unit.

Seven test patterns are included in RFTs and OLTs. Up
to five patterns are used to troubleshoot and align 3277
Display Stations. Model 1 display stations use patterns 1, 2,
and 5; Model 2 display stations use patterns 1, 3, and 5 (if
the 3270 Data Analysis -
Model 2 display station also uses the APL keyboard test

pattern). (Patterns 4 and 6 are used by printers and are not:

described here.) EBCDIC, ASCIl, and World Trade Corpor-
ation display stations use these patterns. Test patterns are
slightly different when the 3277 Display Station is attached
to a 3271 Model 11 or 12 Control Unit. EBCDIC test
patterns are shown in Diagrams 2-4 through 2-7. Some
characters will differ from those shown for patterns 1 and 6
if -the display station uses the ASCII code or a WTC
language. The differences for those patterns are summarized
in Diagram 2-9. The APL keyboard test pattern is shown in
Diagram 2-8.

2.2.1.1 Test Pattern 1 (Diagram 2-4)

Test Pattern 1 is a functional test that thoroughly checks
the display station. All available characters are displayed.
The pattern contains protected data fields, numeric fields,
high-intensity fields, nondisplay fields, and selector-pen-
detectable fields. The field marked “NON DISPLAY" in
Diagram 2-4 is not displayed on the screen but is included
in the illustration to show that a programmed nondispiay

.24

APL Feature is installed, the

field is in the display buffer. The audible alarm feature is
also tested by this pattern.

Paragraph. 5.1.1 describes the comprehenswe checkout
procedure that uses Test Pattern 1. This pattern is also used
during the execution of several Troubleshooting Diagrams.

2.2.1.2 Test Pattern 2 (Diagram 2-5)

Test Pattern 2 is used to align the Model 1 display image as
described in paragraph 5.2.1. All data is protected and
displayed in. normal intensity. The audible alarm (if
installed) sounds when this pattern appears on the screen.

2.2.1.3 Test Pattern 3 (Diagram 2-6)

Test Pattern 3 is used to align the Model 2 image as
described in paragraph 5.2.1. All data is protected and
displayed in normal ‘intensity. The audible alarm (if
installed) sounds when this pattern appears on the screen.

2.2.1.4 Test Pattern 5 (Diagram 2-7)

Test Pattern 5 loads the display station buffer with all

 available uppercase and lowercase character codes. The
audible “alarm (if installed) sounds when this pattem
appears on the screen.

22.1.5 ‘APLK eyboérd Test Pattern (Diagram 2-8)

The APL Keyboard Test Pattern loads the display station
buffer with all available upper, lower, APL upper, APL
lower, and APL alternate character codes. The CE is
instructed . to. enter each -of these characters from the
keyboard. After all codes are entered, a depression of the
ENTER key causes the system to read and compare each
character for picked or dropped bits. An ‘X’ is displayed
beneath each character that is in error.



ABCDEFGHIJKLMNOPQRSTUVWXYZ NON DISPLAY

«COPY ABOVE IN THIS LINE INSERT CK

lQ#$%¢e () _+!:"<>2-=71;"/ 0123456789, .-A

COPY ABOVE IN THIS LINE

?SEL PEN TEST > SEL PEN TEST
ADR-6040

3277 Model 1.— Attached to 3271 or 3272, Model 10r 2

ABCDEFGHIJKLMNOPQRSTUVWXYZ NON DISPLAY
COPY ABOVE IN THIS LINE INSERT CK
|C#6%¢65() +1:"<>2-27; "/ 0123456789, .-A

COPY ABOVE IN THIS LINE

?SEL PEN TEST > SEL PEN TEST

SEL PEN ATTENTION

3277 Model 1 — Attached to 3271, Modei 11

Diagram 2-4. Test Pattern 1, USA EBCDIC {Sheet 1 of 2)
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KLMNOPQRSTUVWXYZ NON DISPLAY
VE IN THIS LINE INSERT CK
D 4lite>?-=T; 0/ 0123456789, . -A
£ IN THIS LINE
ADR-6040

TEST >SEL PEN TEST

Attached to 3271 or 3272, Model 2
”-.-vap'pearsionW' when patternis called in fr
y isplayed. . - : :
determine unigue character rep

iacements when ASCI| or WTC languages are used.

IN THIS LINE INSERT CK
+1:M<>?2-=7; '/ 0123456789, .-A

SEL PEN ATTENTION

At_ia__c _‘ d‘vto. 327_1,‘ IVblode:I ‘12,
vn 1, USA EBCDIC (Sheet 2 of 2)




EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

00
: 00
TEST PATTERN FOR 3275-1/3277~1
ALTGNMENT H
* UNPROTECTED AREA * H
ADR-b6040 H
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

IIXTIIIIITIITXT

3277 Model 1 — Attached to 3271 or 3272, Model 10r2 =
Note: ADR - appears only when pa‘fte?n is calted in fron

H

00
, 00 :
TEST PATTERN FOR 3275-11/3277 -1
ALTIGNMENT
UNPROTECTED AREA

3277 Model 1 — Attached to 3271, Model 11, . .~ . . .
Diagram 2-5. Test Pattern 2
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EEEEEEEEEEEEEEEEEEEEEEEEEEEREERERE SR Sl S b L UNEEEEEEEEEEEREE

TEST PATTERN FOR 3275-2/3277-2
ALIGNMENT

* UNPROTECTED AREA

IIIIIIZIIIIIIIIIIIIIIIII
IIIIIIXIITIIIIIIIIIIIII

ADR-6040 H
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEREERE L cEEEEr o nn d B R REREEEEEEEEEEEEEEEEE

3277 Model 2 — Attached to 3271 or 3272, Model 2 -

Note: ADR — appears only when pattern is‘called in from QLTEP, -

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEREE SEEZ it 0 ol nin s ~CEEEEEEEEEEEEE
H

H

H

H

l.

TEST PATTERN FOR 3275-12/3277-%

ALIGNMENT

* UNPROTECTED AREA

H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
E

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREREE EfE Rt ot bEEEEEEEEEEEEEEEEEEEEEE

3277 Model 2 — Attached to 3271, Model 12

Diagram 2-6. Test Pattern 3




ABCDEFGHI¢<(+] 6JKLMNOPQR! ) ;=
STUVWXYZ % >7:%] LS*~/ , 08123456789

ABCDEFGHIJKL RSTUVWXYZB123456789

ABCDEFGHIJKLMNOPQRSTUVWXYZ8123456789
&E-/ &-/

EL<(HIIS*) e 8

CL<(+1ISFD ;L%

N/L CHECK55555

EOM CHECKY9

ABCDEFGHI¢<(+| §JKLMNOPQR! ) ;=
STUVWXYZ % >?:#0'=" .$*-/, 0123456789

ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789

ABCDEFGHIJKLMNOPQRSTUVWXYZ8123456789
&-/ &~/

¢Lo<(H+11S*F) ;- L%

N CI R LD

N/L CHECKS55555

EOM CHECKY9

3277 Model 1 — Attached to 3:

 Diagram 2-7. Test Pattern 5, USA EBCDIC (Sheet 16 2)
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ABCDEFGHI ¢<(+] EJKLMNOPQR!Y D ;=
ABCDEFGHIJUKLMNOPQRSTUVWXYZE12345b /64
&~/ &=/

CLCCHIESHF) =, et

EOM CHECKYY

3277 Model 2 — Attached to 3271 or 3272, Mode

Note: Use Diagram 2-9 to determine unique character reﬁlacerpents when A‘SCI_I or w 'C;lan'gqag_es,vj

ABCDEFGHI¢<(+] §JKLMNOPQR ) ;= ST e N B

ABCDEFGHIJUKLMNOPQRS TUVWXYZ 0123456789 ABCDEFUHTJRLI MUY OR S T Vi XY 2817
6=/ &=/ , F‘(',";:',’:”
EL<(H1IS*)m L0 >2 k0t fLOCHECKSS555

EOM CHECK99Y

2456789
3456789

3277 Model 2 — Attached to 3271, Model 12

Diagram 2-7. Test Pattern 5, USA EBCDIC (Sheet 2 of 2)
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1234567890+xQWERTYUIOP~ASDFGHJKL[ 1ZXCVBNM, ./
COPY ABOVE - LOWER CASE + SPACE BAR - APL ON

TTecmrsrva-tPuep~tyioxsal L _Vao'()eonutT] )\
COPY ABOVE - UPPER CASE + SPACE BAR - APL ON

TH{APQeev