













































































































































































3275 Display Station, Models 1 and 2, Dial Feature, Installation (Sheet 11 of 11)

DISCONNECT

4

BIT RATE

["oFF HOOK/
| AUTO ANSWER

See Note

|
L\ 3275

o0

< City A ’

MODEM

]

3275 DIAL
line adapter

L]
I > DIAL .
I 1 °
o
: S
|
|
|l | OFF HOOK/
| | AUTO ANSWER
| L)
} Line Adapter
B-N2 and without Auto Answer
I B-N4 Cable Group 32-09

Telephone
Exchange

-

) L
&

I
IBM 600/1200 |
Line Adapter |

OFF HOOK/
AUTO ANSWER

Line Adapter
Feature with
Auto Answer

3275 Dial with

Data Access
Arrangement
DAA

Diagram 4-14. 3275 Dial Feature CPU Attachments

VOICE GRADE LINES
(600 BPS, 1200 BPS)

( City B '

Telephone

Exchange

( City C ’

Telephone
Exchange

‘ City D ’

Telephone

Exchange ﬁ h

Features:

Dial - Provides the capability of operating over the public

switched telephone network at speeds of 600/1200 bps.

Line Adapter - Provides a MODEM capable of operating at

speeds of 600/1200 bps on the switched telephone
network. Auto Answer is also available.

Notes:

ﬁ CPU
| | +
TCU
MODEM s
I———l
CPU
TCU
MODEM
l——-—-l
CPU
r==\
TCU N
ﬁ
MODEM p—
g

Cards:

Note: If Line Adapter (UCM) Feature is installed, B-N2
replaces B-M5. If Auto Answer Feature is not installed,
the Line Adapter Feature consists of B-N2 and B-N4
{two cards).

. Each computer can dial any 3275 equipped with the
Dial Feature.

. Each computer can be dialed by any 3275 equipped
with the Dial Feature.

3. The TCU may also have an 1BM Line Adapter

Feature installed.

. OFF HOOK/AUTO ANSWER:
This indicator lights when a line connection has been
established. It remains on until the display station or
computer disconnects (if Auto Answer is installed).
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INSTALLATION PROCEDURE — SDLC

This section contains the information necessary to install
and check out the 3275 Display Station. As each item is
completed, place a check mark in the corresponding box.
Installation time of the 3275 is 6.7 hours. Due to the
Maintenance approach used for SDLC, this sheet only
provides an introduction to installation. Refer to the 3275
Display Station, Models 11 and 12, Leased Line, Trouble-
shooting Guide (SY27-2410) for complete installation
procedures.

PREREQUISITES

The following items are prerequisites for installing the IBM
3275 Display Station. None of these items is to be done by
the installing CE, but he must check that they have been
accomplished and he may have to provide information to
the personnel involved.

1. The transmission control unit (3705, etc.) attaching the
3275 to the host system must be properly jumpered for
the 3275 and for the features installed. The CE at the
TCU should refer to the TCU Installation Manual for
jumpering information. (The CE at the Remote site must
furnish feature data to the host CPU CE.)

2. A data set must be properly installed near the proposed
location of the 3275 (40 ft max cable length should be
ordered). If the I1BM Integrated Modem feature is
installed in the 3275, the data set is a part of the 3275.

. Data sets on both ends of the transmission line must be

properly strapped (jumpered) for the 3275 and the
features installed. Contact Branch Office Specialist for
data set information. On all Modems (except the 1BM
3872 and 3875), the jumper that ties signal ground to
frame ground should be used. Use the External Modem
cable (PN 2564941).

. A proper three-wire connector (two voltage wires plus a

ground) must exist within 8 feet of the proposed
location of the 3275.

. A telephone, connected to an outside line, should be

available within easy reach of the proposed location of
the 3275.

. Insure that the 3270 On Line Tests (OLTs) have been

inserted into the OLT library at the host CPU site and
configured for this 3275 Display Station. (Check
features list after receiving 3275 and relay information
to host CPU site CE.)

. Insure that the following CE tools are on site for this

installation: IBM 1200 TDAT PN 453679 (IBM
Domestic and Canada) or IBM CRAU (PN 1744195),
Switch Indicator Unit (SIU) Model 2 PN 1830679 and a
Logic Probe PN 453652. These tools must be available
for installation checkout.

INSTALLATION INSTRUCTIONS

When authorization to install the 3275 is received from the
Branch Office, the following instructions must be per-
formed in the sequence listed.

Unpacking

1. Unpack according to instructions shipped with the unit.
Inspect shipment for possible damage incurred in transit.
Report any damage at once. Keyboard is packaged in
top of shipping carton.

DANGER

The 3275 Display Station weighs about 95 pounds
without keyboard. Two men are required to remove the
unit from the shipping carton. Two people should be
available to move this unit. If the display station must be
moved by one person, separate the upper chassis from
the lower chassis and move them individually. The 3275
cannot be separated until it is out of the carton. See
steps 1—7 of *paragraph 5.3.2.7 to separate the two
chassis.
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2. Check off all received items against those listed on the
shipping Bill of Materials. Report all shortages at once.
The Feature Identification Table (below) is provided as
an additional check.

Feature ldentification Table

Feature Identifier

Light Pen Light pen or card A-M2
Card Reader Reader or card A-N2
Audible Alarm See *Diagram 7-1.
Printer 3284 or card A-L2
ASCII Code Jumper on card B-G2

ROS Modules card B-M2
NRZI Transmission B-K2 card jumper installed
IBM Integrated Outrigger B-gate

Modem

*Refer to 3275 Display Station, Models 11 and 12, Leased Line,
Troubleshooting Guide; SY27-2410.



Card Jumpering

1. Remove the left side cover (*Diagram 7-1), using
instructions in *paragraph 5.3.1.

Note: Do not perform items 2 and 3 untif after running
tape tests.

2. Set address switches for correct CU address on card
B-K2. Use *Diagram 6-20 for sample CU address setting.
3. Check for correct jumpering of the following cards on
*Diagram 6-20:
B-G2 for ASCII feature
B-K2 for CU address and NRZI transmission
4, If the IBM Integrated Modem feature is installed, B-A2
(outrigger; refer to *Diagram 7-1, Sh 1, for location)
must be checked for correct jumpers and alignment.
a. Wiring Options (Remove outrigger to check or
modify.)

CAUTION:

Be very careful when the outrigger is unattached because
the yellow cable will not allow complete removal from
gate. It will be necessary to remove the outrigger, to wire
wrap the following options. Refer to Diagram 4-15 and
remove the four nuts, PN 257189 0 . Wire as required
below and then install outrigger.

Jumpering options:
For 2-wire operation:
(1) Jumper B-N2DO05 to B-N4G09.
(2) Jumper B-N2B02 to B-N4J11.

For 4-wire operation:
(1) Remove jumpers B-N2D05 to B-N4G09 and
B-N2B02 to B-N4J11 (if installed)

(2) Jumper B-N2B03 to B-N2D05.

b. Alignment.
Perform transmit level adjustments (*par. 5.2.4).

5. On completion of jumpering checks:

a. Check for loose cards and cables.

b. Insert security key in security keylock if this feature
is installed. (See [EJ} on *Diagram 7-1, Sh 1)

Cable Insertion

1. Remove front cover (*Diagram 7-1), using instructions
in paragraph 5.3.1. Check that the OFF-PUSH button is
pushed in E on *Diagram 7-1, Sheet 1.

2. Connect the following cables, if applicable. Note that
cable sockets are identified by function. Socket names
are embossed on the chassis, beneath each socket.

a. Keyboard cable B on *Diagram 7-1, Sheet 1.
b. Card Reader cable non *Diagram 7-1, Sheet 1.
c. Printer cable fE on *Diagram 7-1, Sheet 1.

3. Adjust 1/O cable retainer to ensure a tight connector fit
for the above cables. Connect shield ground leads from
above cables under the wing screw beneath the cable
sockets ( [[] on *Diagram 7-1, Sheet 1).

Power Requirements Check

1. Check that the source voltage provided by the customer
agrees with display station wiring, using the following
information ( ﬂ on *Diagram 7-1, Sheet 2):

a. Domestic USA models use 115V ac (£10%), 60-Hz,
single-phase, line voltage. No internal adjustments are
required for Domestic (USA) display stations.

b. World Trade models use 100, 110, 123.5, 220, or
235V ac (*10%), 50-Hz single-phase; or 100V ac
(£10%), 60-Hz single-phase line voltage. For 50-Hz
models only, check that the ferro connectors on
terminal block TB-1 agree with the line voltage
provided. If it is necessary to change taps on the
ferro, update the voltage decal.

2. Remove seal from power cord plug. Plug female end of
cable into 3275 prime power box receptacle ( on
*Diagram 7-1, Sheet 1). Plug male end of cable to the
customer'’s power source.

Checkout Procedure (Flowchart, Diagram 4-16)

1. Plug data set cable or Line Adapter Feature cable into
the socket labeled 1/0. (Seeﬂ on *Diagram 7-1).
Always adjust 1/O cable retainer to ensure a tight
connector fit. Connect shield ground to common
ground, which is the wing screw beneath the cable
sockets.

2. If possible, try to utilize the customer data set cable for
tape tests. Refer to Diagram 4-16 for checkout.

3. If the checkout procedure ran successfully, turn power
off and remove SIU. (If CRAU or TDAT was used,
remove it and install the data set cable.) Replace the
front cover. Installation is complete.

*Refer to 3275 Display Station, Models 11 and 12, Leased Line,
Troubleshooting Guide; SY?27-2410.

3275 Display Station, Models 11 and 12, Installation (Sheet 2 of 6)

Diagram 4-15. Outrigger Assembly

COM 100V 110V 123.5V 220V 235V
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Start Installation *FFP 1-150
Checkout. *FFP 1-180

® Set CU address switches and
card jumpers for running off-

or TDAT
and cassette

line. Refer to *FFP 1-090.
® Call CPU site and attempt
to bring 3275 online.
® Check that CU is being
polled and does not time
out from CPU site.

No

Instailation should be
discontinued until test
media are available.

3275

comes

online and No

*Refer to 3275 Display Station, Models 11 and 12
Leased Line, Troubleshooting Guide; SY27-2410

Does
the 3275
successfully run

Is

the host No

does not
time out

Start on page *FFP 1-010 and
follow logic flow to run tape
Fast Tests. Logic flow will
direct troubleshooting for any
errors encountered.

Are

OLTsor API No

system
installed

Fast Test free
of errors

Echo tests available
from
CPU

*FFP 1-010

® Call CPU site and request
OLTs or API Echo tests.

® Refer to *Appendix D for
using OLTs.

or Echo
tests execute
with no
errors

® If the tape Fast Tests are
successful but OLTs, Echo, or
customer program fail, the
problem is probably external
to the 3275. Possible problems
could be the TP line, TCU,
CPU, modem, or customer
program.

Is *FFP 1-020
‘Link
test

available

No

customer
application

No .y
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program
available

Call CPU site and request

Link test. Yes

Run customer application.

Does
Link test
execute with
no errors

Does
customer

applications
run

correctly

® |f none of the procedures in
this manual can find a pro-
blem, cali for technical
assistance.

Diagram 4-16. Installation Checkout Flowchart

Installation is complete.

® Fill out all necessary
forms.

® Notify Branch Office.

® Check that all
Installation Instruction
forms are completed.




For additional information on card functions, see function
Diagram 6-25 in the 3275 Display Station Models 11 and 12,
Leased Line, Troub/e;hooting Guide, SY27-2410.

Diagram 4-17. B-Gate Card Layout by Function (Card Side)
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Outrigger B-Gate

{ Hinge 01BA1 01BA2
Y1 Y2 Y3 Y4 )
Crossover Cable 4 SIU PlUg 1 SlU Plug 2 SlU Plug 3
(To A-Board Z22)
A B c D E F G H J K L M N BAD
Al AL ? Ao % VLA LA 4
5
S Connection blocks shown from pin side.
O 2 2 /
8 o ‘©
— 4+ 4 L. PR R —_—]—_— ] ] = | — = & — = O -]
s 5 o
8 29 i}
o 9 2 -
[ [ %)
e s| & |og. | & | 8 g 4
£ - > |2 E8| ¢ 2 —
g g £ |23z £ @ z £
[ - e | S | 23| 2 |23 s | 8§ = | % 3 g
- — » j=d
g g 3 & g | &8 ¥ |822] 3 N & T =
__O—q—U--—<_--g——‘%—-+%-—-8--~8oﬁg-—-g—-—g-—-—*—1-—'-:—-— —_— — ©
3 2 o g = 28 o _Do 2 & g @ E g &5 Note: When Integrated Modem feature is
« = o = ] ° & <6 & ] D: % g g. not installed, crossover cable 5 is removed
] £ = EST E a = £= and BA124 is used for 1/0 and indicators.
g § |Esg| E = 2
1] 2 (&) o o W o w @
(&] - O o (@] [77) 13 3
£ (SRR o < &
b -4 © ™~ < E
o E S w = -
n £ o
o 3
o w o
Q o =
L 4 e e e ] o o | e e L9 . _E
EXE Tx<T13
N0
a
=]
2
J ’ 01BA3
A N Z0 I Z0 O O 0 IO O N OO v o} 2 =
B B
. Crossover Cable 5
Crossover Cable 1 Crossover Cable 2 Crossover Cable 3 Crossover Cable 5 1/0 and Indicators (To BAI Z24)
(To A-Board Y1) (To A-Board Y2) (To A-Board Y3) (To BA3 22)
21 22 zZ3 24 Y, z1 22
Note: Pin Side
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Hinge
( Y1 Y2 Y3 Y4
1 Crossover Cable 1 Crossover Cable 2 Crossover Cable 3 Selector Pen
(To B-Board 21) {To B-Board Z22) (To B-Board Z3)
A B C D E F G H J K L M N
2 ]
.3 E
£E8 5 2
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T £ - o W
Pt cvn et e s pr—— wrfus e e — P————I——_-_————————-—-—Sum--—l— Ia—
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®
3 al 2
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2 S o 2 g 2 g O g |8 s a 2
c 13 ] (U] T (U] ] o € & = -4 3
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_0_ ._.o.__o)_._.._-_.--j_.—h_-—.-D__w._._o....."'ho < s
=T © = 5 3 5 3] b > [5°= A > c
aQ s s & & o s = £ 5 ~— 0
Q o o =] - © [=% - S -~
8 o (U] o ha 2 X @ 3 O o a5 2
> > (] el ° [T) o o . ~ o Cc =
) ) (] -3 « <3 3 o o 5 N> = 2
¥ ¥ = Q = e = ) &=
T I (&} S5O )
4 -~ = Tuw
c 0%
&“ — o €
sl &3 P
© 55 28
¥ | a & ]S
o @ (&]
£ uw -
— r— tr—T" 1 || P = A = o e ———e— e e et —y —] — "J_(E._--
g s
~ -
S}
M - —
¥ | '8
5 3
QS -
2 o
@z
Y Y Y Y Y Y Y Y Y Y Y
Crossover Cable 4
6 t Keyboard t (Spare)
(To B-Board Y1) Analog
k 21 22 Z3 24

Model 11 Cards
D2—-480 Stor + Gate
F2—Spare (Not Used)
K2—Line Buffer and Char Gen

Diagram 4-18. A-Gate Card Layout by Function (Card Side)

Legend:

t When a magnetic card reader is attached, the keyboard

cable plugs into socket Z4.
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CT |sito) VAN
CT3 |eit
I |sit2 cu
T |8it3 L address [
C13 Bit 4 Bits
(T (sits
T3 |sis
T |Bit7)
Example ® Shows how to set any of the valid CU addresses (254 total).
£ ® Non-valid addresses are:
All zeros 0000 0000
|_| |_] r] All ones 1111 111
1 M 11 I 11 M
2168 Card Type 2170 Card Type l
Location B-K2 Location B-G2
o [T Rl H— Bit 0
Notes: N B, Bit 1
Two addresses are illegal Hex '00°* and “’FF’’; any other addresses are legal. ;
c ! S B Bit 2
No jumper required unless NRZI. : .
No jumper required unless ASCII. wle T Wl Bit 3
<+l e Bit 4
mle Bit 5
o~ [l e Bit 6
~[e T He Bit 7
On Off
Note: Set the switch bits on, according to
address byte hex value.

E[ Card Type 2168 1 1
Location B-K2

CU Address Byte Hex 6A Decimal 106

A 2 4 v v
w w . TR
L Z 2 2 2
O O O LC'S (@] LC‘-) o (LS .
|~ Low-Order Bit
Bit Position -— - 0o 1 2 3 4 5 6 7
1 1 1 1 1 1 1 1
Binary Value ----128 64 32 16 8 4 2 1

Diagram 4-19. CU Address Switches and Logic Card Jumpering

3275 Display Station, Models 11 and 12, Installation (Sheet 6 of 6) 4-29



Specifications

Section 5. 3277 Display Station, Models 1 and 2 Specifications
. . iy . ! 3277 DISPLAY STATION MODEL 2
Physical Planning and Installation Dimensions: Dimensions:
3277 DISPLAY STATION MODEL 1 F s H Plan View (Template GX22-7018) F s H
Inches 14-1/2 16" 16-7/8 Inches 16 21* 19
Plan View (Template GX22-7018) (cm) (37) (41*) (43) (cm) (41) (53%) (48)
Service Clearances: e e Service Clearances:
F R Rt L r—o—oddoq— ¥ F R Rt - L
Inches  30** 2 10 10 y | " Inches ~ 30** 1 1 1
(cm)  (76"*) (5) (25) (25) sk [ oo =+ L (cm)  (76"%) (3) (28) (28)
: 18" 78 Keys \ 3277-2 | * ; +
o Weight: 60 1b™*** (28 kg***) t R \\iui Y ne Weight:  85I1b*** (39 kg***)
- —-0—-16-——8f——
Drop-down Heat Output: 525 BTU/hr (140 kcal/hr) L—so" ol 21 L“. I Heat Output: 525 BTU/hr (140 kcal/hr)
Moveble Airflow:  Convection only Airflow:  Convection only
Keyboard i .
- 15-1/4" 66 Keys Power Requirements: Power Requirements:
8" 78 Keys
’ KVA 0.17 , ';;’A ‘13-17
Phases 1 ‘ 4 % ; ase-s
Locking: }__‘___'_ N V: ';" '1 Locking:
T - . Plug H or P&S, 4723 — |* 3 Plug H or P&S, 4723
16-7/8" I "\\ Connector H or P&S, 4730 sc1/ae el Connector H or P&S, 4730
S e o Receptacle H or P&S, 4700 or 4710 | Receptacle H or P&S, 4700 or 4710
‘ L Nonlacking: o gy T T Nonlocking:
e Plug H or P&S, 5266 Side View Plug H or P&S, 5266
-1/2" (Nom }
1-1/2 - 30" (Max) ) Connector H or P&S, 5269 Connector Hor P'&S, 5269
G i Receptacle H or P&S, 5261 or 5262 Receptacle H or P&S, 5261 or 5262
= 28-1/2" (Nom) Power Cord Length  7-1/2 feet (229 cm) Power Cord Length 7-1/2 feet (229 cm)
Side View .
Branch Branch Max Bl.'anc.h B’: anc.h Max
e Circuit Circuit Cont T o . Circuit Circuit Cont

: 3 Display Uni:‘ Op:m')ing Clecrances Ampacity VO/tage Load (A} ]{2 :: Disploy Uhnir C()pe;'ohng Clearances AmpaCIty Vollage Load (A)

2 5 Inches (em Inches (cm

3 8 Fronf 0 {0) Dimensions ore minimum 1 5 1 15 1.5 : g Front 0O (0) ] Dimensions are minimum 15 115 1 -5
3-1/2 lz Rfcr 1 3) '?QUiremenﬁ .'01 func- 4 10 R.eur : @ r?quivemenis .f?f fune~ E j O ing:

s | mw W3 B mecine e dimen Environment Operating: Rt 3 o T dimer nvironment Operating:
Bz |2 B e Temperature 50°-110°F (10°-43°C) o2 | 2 e Temperature 50°-110°F (10°43°C)
:‘::5% g; convection cooling. Rel Humidity - 8%—80% ,21:/2 gg convection cooling. Rel Humldlty 8(%0—80%0
15-1/4 9 Bottom: Unit should be instolled in a manner Max Wet Bulb 85° F (29°C) 15-1/4 39 Bottom: U:i';houlc: be installed in a manner Max Wet BU'b 85 F (29 C)

which would guarontee adequate air-. which would guarantee adequate oir-
16-176/8 :; ﬂow'imo 'heinf}erside ?f tae unit to Environment Nonoperating: ;g :; ﬂow.inlo the urx.:lerside ‘f( the unit to Environment NOﬂOpeIatiny-'

18 46 provide convection cooling. 18-3/4 48 provide convection cooling.

Ll B Temperature 50°-125°F (10°-52°C) 19 b Temperature 50°-125°F (10°-52°C)

w | e Rel Humidity ~  8%—80% w | Note, Furit b tolled withminioum Rel Humidity ~ 8%—80%

Max Wet Bulb 85°F (29°C) Max Wet Bulb 85°F (29°C)
Notes: Notes:

The 3277 is installed on a customer-supplied desk or table.
Recommended keyboard height (measured at home-row
keys) is 28-1/2" (72 cm) from the floor. Lighting level
should not exceed 75 footcandles (810 lumens/m2).

*See also plan view.

**Keyboard feature adds 8-1/2" (22 cm) to the front of
display and can be moved up to 30" (76 cm) away from
lower front of display.

***Keyboard feature adds approximately 10 Ib (5 kg).

The 3277 is installed on a customer-supplied desk or table.
Recommended keyboard height (measured at home-row
keys) is 28-1/2" (72 cm) from the floor. Lighting level
should not exceed 75 footcandles (810 lumens/m?2).

*See also plan view.

**Keyboard feature adds 8-1/2" (22 cm) to front of
display and can be moved up to 30"’ (76 cm) away from
lower front of display.

***Keyboard feature adds about 10 Ib (5 kg).

3277 Display Station Models 1 and 2 Physical Planning 5-1
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3277 DISPLAY STATION
CEDURES

INSTALLATION PRO-

General

Carefully inspect the display station for any obvious
damage as soon as it arrives on site. Check that all items
listed in the bills of material are received. It is extremely
important that power-source line voltage is correct and that
primary power connections in the display station are
correct before power is applied to the unit. A grounded
power circuit is required. Do not turn power on until the
following checks are performed. The keyboard is packaged
in top of shipping carton.

Installation

Check with the customer, and place display station in the
location designated by him. If it is necessary to move a
display station, observe good safety procedures.

DANGER

The 3277 Model 2 Display Station weighs about 90

pounds. Two men are required to remove the unit from

the shipping carton. Two men should be used to move
this unit. If the display station must be moved by one
person, separate the upper chassis from the lower chassis
and move them individually. The 3277 Model 2 cannot
be separated until it is out of the carton. Using Diagrams

5-4, 5-5, and 5-6, remove the upper chassis by following

the procedure listed below.

1. Disconnect LV cable connector (J2) between the two
chassis (See M on Diagram 5-4).

2. If a card reader is attached, unplug cable from rear of
prime power box (See Bl on Diagram 5-6).

3. If a selector-pen is attached, remove cable from clip
at lower right rear of frame (See El on Diagram 5-5).

4, Release the two clamps at sides of chassis that hold
upper chassis to base chassis (See Il on Diagram 5-5
and [llon Diagram 5-6).

5. Release spring catches on rear guides, and slide upper
chassis slightly to front to disengage the two rear
guides (See [# on Diagram 5-6).

6. Lift upper chassis off base chassis, and place upper
chassis on a flat surface.

Line Voltage Check

Domestic (USA) models use 115V ac (£10%), 60-Hz,
single-phase line voltage. No internal adjustments are
required for domestic display stations.

World Trade models use 100, 110, 123.5, 220, 235V ac,
50-Hz, single-phase, or 100V ac, 60-Hz single-phase line
voltage. Check that the connections on the ferro terminal
block, TB1, agree with the line voltage provided.

Feature Installation

Connect all features supplied with the display station.
Proceed to paragraph if no features are to be attached.

Note: Ensure that power is off for all feature installations.

Keyboard Installation

1.
2.
3.

4.

Remove front cover.

Plug keyboard cable connector into keyboard jack. — — — — A

Secure cable by attaching Model 1 nylon cable clamp or
by hooking Model 2 1/O cable retainer. (Model 2 cable
retainer may have to be repositioned to maintain a snug
connector fit.)

Connect cable ground strap to the chassis.

Selector Light-Pen Installation

1.
2.

Place pen holder next to display station.
Insert pen in pen holder.

Note: Packaged Light Pen may have its tip switch on. This
will stop other normal machine operations. Check that the
tip switch is off.

Operator ldentification Card Reader Installation

Installation Locations

For Model 1 see [} on Diagram 5-1.
For Model 2 see B on Diagram 5-4.

—
____{ For Model 1 see ] on Diagram 5-1.

For Model 2 see l}.on Diagram 5-4.

For Model 1 see [ on Diagram 5-1.
For Model 2 see [@ on Diagram 5-4.

1. Remove front cover.
2. Plug reader cable connector into reader jack, — = —— ——
3. Secure cable by attaching nylon cable clamp (Model 1)
or by hooking the cable retainer (Model 2).
4. Connect cable ground strap to chassis.
COM 100V 110V 123.5V 220V 235V
OO0 00000

MmO 1 2 3 4 5 6 7 QO

OO O0OO0O0O0O0

Ferro

50-Hz Ferro TB-1

-

5-2

Prepower-On Checks

1. Remove front cover if it was not previously removed to
install feature(s).

2. Plug line cord into:display station chassis jack. Secure
cord by attaching cord-clamp (Model 2 only).

3. Open side covers.

4. Reseat all logic cards‘and cable connections to board.

Power-On Checks

1.  Plug line cord into power source.

2. Perform the display station operational test described
below. Perform the steps in sequence for most
effective results,

a. Turn power on by pulling out the OFF/PUSH
switch. Within 15 seconds, cursor should appear
on screen at character location 0. No indicators
should be lighted.

b. Press - (Right) key, and hold it down. Cursor
should move through each character location in
the row. After reaching last character location,
cursor should appear in first character location in
second row.

c. Exercise 1 (UP), { {Down), < (New Line), and «
(Left) cursor move keys. Observe that each key
performs its operation correctly.

d. Press several alphameric keys in succession. The
corresponding characters should display, and
cursor should move one space as each new
character appears.

e. Key in a complete row of characters. When last
character of row enters, cursor should appear in
first character position of next row.

f.  Press an alphameric key. Character should appear
in cursor location, and cursor should advance
one space.

g. Exercise both upper and lower shift of all keys."
If the Data Analysis — APL Feature is installed,
exercise upper and lower with APL turned off;
then upper, lower, and alternate shift, with APL
turned on. Observe display screen as each key is
pressed, checking for proper operation.

h. Exercise Typamatic function of each Typamatic
key. .

i. Move cursor into last row, and key in several
alphameric characters.

i Backspace cursor near middle of group of char-
acters just entered.

k. Press INS MODE key. INSERT MODE indicator
should light.

l. Press Space bar enough times to cause characters
at right of cursor to move to end of row and
wrap around to first row.



Press RESET key. INSERT MODE indicator
should go out.

Delete several characters using DEL key. Char-
acter in cursor position should disappear, and
characters in same row at right of cursor should
move left one character position each time DEL
is pressed.

Move cursor to middle of a row of characters.
Press ERASE EOF key. Characters from cursor
position through last position on screen should
erase, and cursor should not move.

Press ERASE INPUT key. All characters should
erase, and cursor should move to location 0.
Enter several alphameric characters as in step f.
If display station has the security keylock
feature, turn key off. Characters should dis-
appear from screen, INPUT INHIBITED should
light, and cursor should remain displayed.

Turn security key on. Original data should
reappear on screen, and INPUT INHIBITED
should go out.

Press CLEAR key. All characters should dis-
appear from screen, and cursor should reappear
in character location 0, INPUT INHIBITED
should light, press RESET key to turn INPUT
INHIBITED off.

Press Backspace key three times.

Press any character key. Audible alarm should
sound when key is pressed if installed.

If an operator identification card reader is
attached, proceed to step aa. Turn power off,

3277 Display Station Installation (Sheet 2 of 7)

o

and reconnect control unit signal cable if a card
reader is not attached.

y. Press CLEAR key, RESET key, then enter
several alphameric characters as in step f.

z.  Return cursor to location 0 using < (Left) key.

aa. Read in card reader test card (PN 2143816).

bb. Observe that INPUT INHIBITED indicator
comes on, cursor moves 40 spaces, and keyed-in
data disappears from screen as card passes
through reader.

cc. If cursor does not move 40 spaces, read-in
operation was unsuccessful.

dd. Offline tests are completed. Turn power off.

Refer to IBM 3277 Display Station Models 1 and 2

Troubleshooting Guide, SY27-2314, Section 3

(Symptom Index) if a malfunction occurs during

power-on check procedure,

Refer to paragraph 5.2 of Section 5 in the IBM 3277

Display Station Models 1 and 2 Troubleshooting

Guide, SY27-2314, if any adjustments are required

during power-on check.

Connect control unit signal cable.

Replace all covers previously removed except front

cover.

Hexadecimal Address Label

1. On front cover, locate a point 3 inches up from bottom

edge and 1/2 inch in from left edge.

2. Attach label to cover, parallel to bottom edge, with

lower-left corner of label on the point located in step 1.

3. Replace front cover.
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Photographs and drawings are provided in this section to
aid in locating field-replaceable units, adjustable com-
ponents, and voltage measurement points.

Centering Yoke Shield *Prime

*OFE-PUSH Indicators (3) Cone Magnets (2) (*Yoke under CRT Power
Switch (Power) Shield (Under Shields) Shield) *CRT Anode

(Brightness — Outer Knob)

(Contrast — Inner Knob) ,

*CRT

p You .,.‘,,mms i

*Security o
KEYIOCk - i e u‘,’;’o"*OOov‘ )
(Feature) X
Logic Gate |
(*Cards i
Removed) !

*Low-Voltage
Fuses (3)

&

PP IR Y T B .
a48ues £ 7170

*Line

M;,W».,.L fowr ] A 1 : - /*-12V Reguiator
! s TR R S ' 7 : (Behind Low-
e«. P @ - i ¢ g . Voltage PC Board)

Test Points (3)

Analog Card

Ke[\!board Adjustments (4}
Jack
(Feature) *Low-Voltage
Power Supply
*Analog
Card
Grounding  Card 1/0 *Audible Audible
Screw Reader Jack Alarm Alarm
Jack (Feature) Volume
Control
Line Cord Signal Cable
Retaining Slot Retaining Slot
*Ferro Focus *High-Voltage INTEN
Potentiometer Power Supply CRTPb *Field Replaceable Units

Diagram 5-1. Model 1 Locations, Front View Diagram 5-2. Model 1 Locations, Left-Side View



+5V Fuse A/ (F1) +34V Fuse A/ (

F2) TB1

Diagram 5-2.1. Location of +5V and +34V Fuses (Mode! 1)
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+5V Fuse A/{F1)

+34V Fuse A/(F2)
Yoke Cone
TB1 *CRT Shield Shield

CRT Socket
{Under Cone Shield)

*Low-Voltage
PC Board

*Security
Keylock \¢
(Feature)

*+BV
Decoupling
Capacitor

18m 2582999 ‘
EC 71768
EIA4I341235

Logic Gate

(*Cards Board
Removed)
. Low-
* Arc- ) Voltage
12V Suppression Capacitors (3)
Regulator Board

Diagram 5-3. Model 1 Locations, Rear View *Field Replaceable Units

5-6

*OFF-PUSH
Switch (Power)
(Brightness — Outer Knob)
(Contrast — Inner Knob) *CRT Indicators (3)

|
Card Reader ]
Jack (Feature)gy W ™ |
1/0 Jack ' L% i:‘j \
- %) I |
& Security
4
Cabl Key
able
Clamp
Low-Voltage
Power Supply
Shield (*PC
Line 6] Board under
Cord Jack Shield)

*Line Grounding Keyboard Audible *Audible *Low-Voltage

Fuse Wing Screw Jack Alarm Alarm Fuses (3)
(F1) (Feature) Volume (Feature) {Under Shield)
Control *Field Replaceable Unit

Diagram 5-4. Model 2 Locations, Front View



CRT Centering
Grounding Magnets (2) *Logic
*CRT Spring (Under Shields) Board
Yoke Shield *+5V
(*Yoke under Cone Decoupling
Shield) Shield Capacitor Analog

Card
Shield

*OFF-PUSH
Switch Logic Gate
(*Cards
Removed)

Fuse 01C/(F1)

Upper *Security Lower Chassis *12v
Chassis Keylock Chassis Clamp Regulator
(Feature)

*Field Replaceable Unit +34V Fuse 01C/(F2)

Diagram 5-5. Model 2 Locations, Right-Side View
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) Yoke Shield
Centering (*Yoke under CRT

Magnets (2) Shield Anod *CRT
Cone (Under Shields) feld) npdae

Shield
*+5V
Decoupling
CRT Socket Capacitor
{Under Cone
Shield)

VOUTAGES
4B Y0 1600y

*High
Voltage
Power
Supply

*Contrast
Potentiometer

Upper
Chassis
Brightness
Potentiometer
Focus

Potentiometer

Voltage
Distribution*

Lower

Chassis Board (TB1)
Ferro Cover *AC Power *Prime  Chassis
{*Ferro behind  Capacitor Control Power Clamp
Cover) Actuator Box

*Field Replaceable Unit

Diagram 5-6. Model 2 Locations, Left-Side View
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+5V Fuse 01C/ (F1)

+34V Fuse 01C/ (F2)

Diagram 5-7. Location of +5V and +34V Fuses (Model 2)

NOTE: This view shows the area to the right and
behind the keylock, shown in Diagram 5-5.



Section 6. 3284/3286 Printer, Models 1, 2, and 3,
Physical Planning and Installation

3284 PRINTER MODELS 1, 2, AND 3
3286 PRINTER MODELS 1, 2, AND 3

Plan View (Template GX22-7018) Specifications
o Dimensions:
3284-1 10 3 4" F S H
asetie 3 e Inches  26-3/8 15-1/4 37-3/4
soog bl tll M em)  (67) (39) (96)
(1ot e —— 1
i . : | fons E i 17;-‘ j-a - Service Clearances:
I tan
| SO S N , F R Rt L
= %o—o— 0-0-6 byt S 4 *
f. Y 5% 3" Inches 30 30 0 0
? (cm)  (76) (76*) (0) (0)
1"
15-1/4" Wedght: 135 Ib (62 kg)
30" " — % Heat Output: 770 BTU/hr (200 kcal/hr)
Airflow: Convection only
234" | — 7
v Power Requirements:
‘r_r—(‘ d KVA 0.26
R reng:
2 27-3/4" 26-1/2" ocking:
v ’ Plug H or P&S, 4723
T . =t Connector H or P&S, 4730
Viow Receptacle H or P&S, 4700 or 4710
Nonlocking:
M 6" o173 Plug H or P&S, 5266
Cremmes’ Connector H or P&S, 5269
Stand) Receptacle H or P&S, 5261 or 5262
Inches | Centimeters Inches | Centimeters Power Cord Length 9 feet (274 cm)
/2 1 8 20
: : R Branch Branch Max
2y 4 /i Circuit Circuit Cont
4 10 2253/4 ;g Ampacity Voltage Load (A)
5 " % & 15 115 2.2
Environment Operating:
Temperature 50°-110°F (10°-43°C)
Rel Humidity 8%—80%
Max Wet Bulb 85°F (29°C)
Environment Nonopera ting:
Z Temperature 50°-125°F (10°-52°C)
' Rel Humidity 8%—80%
g Max Wet Bulb 85°F (29°C)

Notes:
*A 6-inch {15-cm) clearance is recommended to forms
stand (SF #4450), if used.

3284/3286 Printers Models 1, 2, and 3 Physical Planning
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3284/3286 PRINTERS MODELS 1 AND 2 INSTALLA-
TION PROCEDURES

Preliminary Procedures

1. Ensure that all shipping material, including the four (4)
shipping bolts, is removed as per shipping instructions.

2. Reseat all logic cards and cable connectors to the logic
board, and check for proper placement of jumper on
G2 and H2 cards (see Sheets 2 and 3).

3. Install the ribbon cassette as per threading diagram
mounted on the inside right corner of internal safety
cover.

4. Check that the four printer-to-base cables are tightly
connected.

5. Remove the top printer cover.

6. Manually move the print-head back and forth while
listening for the sound of the transducers rubbing on
the emitter wheel. If a rubbing noise is heard, refer to
the transducer adjustment procedure (Section 6, par.
6.5.2).*

7. Check that the CE motor switch, located in right rear
of printer, is turned on.

8. Thread paper forms through paper guide sufficiently to
actuate the forms interlock switch.

9. Check that the source voltage provided by the cus-
tomer agrees with printer wiring.

a. Domestic (USA) models: 115V ac (£10%), 60-Hz,
single-phase line voltage is used. No internal adjust-
ments are required for domestic (USA) printers.

b. World Trade models: 100, 110, 123.5, 200, 220,
235V ac (+10%), 50-Hz, single-phase; or 100V ac
(£10%), 60-Hz, single-phase line voltage is used.
For 50-Hz models only, check that the connections
on ferro terminal block TB1 agree with the line
voltage provided. If it is necessary to change taps
on the ferro, update the voltage decal.

10. Plug in the ac power cord to convenience outlet.

11. Turn on the main power switch, located at left-front of
printer, and check that the printer performs a power-
on-reset (POR) operation. Refer to Section 4 {4.2.1).*

Print Right Transducer Check

1. Following the POR operation, check that the point of
the transducer labeled “‘print right” is positioned exactly
opposite the center scribe line on the transducer emitter
wheel. If it is correctly positioned, perform the steps in
next paragraph. If it is not positioned correctly, refer to
Section 6 (6.5.3)* for the proper adjustment procedure.

2. Jumper slowdown switch to ground {point A1G2-B06 to
A1G2D08).

Forward Transducer Check

The forward transducer is checked by scoping point
A1B2-J12.

1. Turn the main power switch on and off to effect a POR
operation. Repeat this step in order to observe pulse
width.

2. The correct pulse width for the 3284 Printer is 2.0 ms
80 usec.

3. The correct pulse width for the 3286 Printer is 1.2 ms
50 usec.

Note: The proper pulse width diagram relating to steps 2
and 3 above is on Diagram 6-1.

Reverse Transducer Check

The reverse transducer is checked by scoping point

A1B2-D12.

1. Turn the main power switch on and off to effect a POR
operation. Repeat this step in order to observe pulse
width.

2. The correct pulse width for the 3284 Printer is 2.0 ms
80 usec.

3. The correct pulse width for the 3286 Printer is 1.2 ms *
b0 usec.

Notes:

(1) The proper pulse width diagram relating to steps 2 and
3 above is on Diagram 6-1.

{2) If either pulse widths obtained is wrong, the printer will
operate at the wrong speed as determined by the
incorrect pulse.

(3) After the transducer check procedure is completed, be
sure to remove the slowdown switch jumper. If the
jumper is not removed, the printer will never perform a
highspeed carriage return,

Offline Check Procedure

After it has been determined that the POR sequence is
operating correctly (Section 4, par. 4.2.1),* an offline
check procedure must be performed.

1. Set the CE switch to the PRINT PATTERN position.

2. Set MODE switch to the MODE 1 position.

3. Activate the START PRINT switch.

4. Observe that alphameric test printout is similar to that in
Diags. 6-7 and 6-8. Printout will consist of 480 or 1920
characters depending upon printer model.

5. Set MODE switch to the MODE 2 position.

. Activate the START PRINT switch.

7. Observe that All H test printout is similar to that shown
in Diag. 6-10. Printout will consist of 480 or 1920
characters depending upon the printer model.

8. If the test printouts observed are correct, proceed to the
Online Check procedure below.

[=2]

Offline Check Procedure (Data Analysis — APL — Feature)

After it has been determined that the POR sequence is
operating correctly (Section 4, par. 4.2.1), an offline check
procedure must be performed.
1. Set the CE switch to the PRINT PATTERN position.
. Set MODE switch to the MODE 1 position.
. Set the External Print Test Switch to the ON position.
. Activate the START PRINT switch.
. Observe that alphameric test printout is similar to that
shown in Diagram 6-10.2.
6. Set External Print Test Switch to the OFF position;
then repeat steps 4 and 5. (See Diag. 6-10.1.)
. Set MODE switch to the MODE 2 position.
. Activate the START PRINT switch.
9. Observe that All H test printout is similar to that
shown in Diagram 6-10.
10. If the test printouts observed are correct, proceed to
the Online Check procedure below,

O WUN

0~

2405752 Guide

2495743 Guide

Online Check Procedure

1. Reinstall the printer top cover.

2. Install Glare Shield as indicated in diagram.

3. Install Paper Forms Guide as indicated in diagram.

4. Connect a coax cable from the interface panel (refer to
Diag. 6-5 for location) on the printer to the proper
address connector on the interface panel of the 3271 or
3272 Control Unit.

6. To find out what online programs (diagnostics) to run
and how to use them, refer to the 3271 or 3272
Troubleshooting Guide.

. Do not interchange top covers between printers.

7. Ensure that cover interlock switch is operating correctly.

Refer to pages 6-51* and 5-31* for adjustment proce-
dures.

[+2]

*These references may be found in the IBM 3284/3286
Printer Models 1 and 2 Troubleshooting Guide,
SY27-2315

2495731 Glare Shield
(snaps in place)



3286 Time/Division: 0.2 Millisecond
Volts/Division: 2 Volts
Mode Channel: 1
Sync: Internal Coupling DC, Slope Plus
Source: Internal Channel 1 Only
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Time/Division: 0.5 Millisecond
Volts/Division: 2 Volts

Mode Channel: 1

Sync: laternail Coupling DC, Slope Plus
Source: Internal Channel 1 Only

0.08 ms Tolerance

Diagram 6-1. POR Pulse Waveshapes
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Correct Orientation of Program Pin Jumper on Counter and
Compare Card (H2)

The counter and compare card mounted in logic gate
location H2 requires a programmable pin-jumper. The
manner in which the pin-jumper is mounted on the card,
(shown in the diagrams below) is dependent upon the
printer model in use.

Note: Whenever card H2 is replaced, the pin-jumper

connection must be checked to ensure that it is properly
mounted for the printer model in use.

For IBM 3284/86 Printers, Models 2

Jumper

Pin

CAUTION

Jumper pins can bend or break, or jumpers can be pulled
off pins. Exercise care when inserting or removing
jumpered cards or cards next to jumpered cards.

For IBM 3284/86 Printers, Models 1

COUNTER AND COMPARE CARD (H2)
(Module Side)

Q1
® 2
O3
Location of/
Jumper
Pins
L — - - A
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Correct Orientation of Program Pin Jumper on Motor
Control Card (G2)

The motor control card (G2) contains most of the logic for
the control of the dc stepper motor which drives the screw
to run the print-head carrier in forward and reverse
directions. Since the motor control card is used in both the
3284 and 3286 printers, there is a programmable pin
jumper on the card which determines whether the card will
function as a 3284 stepper motor control or a 3286 stepper
motor control. The proper programming is shown below.

CAUTION

Jumper pins can bend or break, or jumpers can be pulled
off pins. Exercise care when inserting or removing
jumpered cards or cards next to jumpered cards.

For IBM 3284 Printer, Models 1 and 2

The outer pins must be jumpered together:

Jumper

1 2 3 P/N 8521429
EC 716936

For IBM 3286 Printer, Models 1 and 2

The center pin must be jumpered to the pin (1) farthest
from the plug side of the card:

Jumper

Pin

1 2 3 P/N 8521429
EC 716936

Location of
Jumper
Pins

1 2 3 P/N 8521488
EC 717487

MOTOR CONTROL CARD (G2)
*(Module Side)

6-4

o1
®?2
@3
—
E\ L 1

P/N 8523248
EC 718946

1 2 3 P/N 8521488
EC 717487

P/N 8523248
EC 718946



Maintenance Monitor Copy Coptrol Lever Line-Feed Select Lever

Start Print Switch

Forms Thickness Scale

Pin-Feed Drive Forms Guide Paper Release Lever

(Not Operational)
Mode Select Switch

%

Platen Rache

CE Switch

1 cauTtioN |
ASPMA. BECOMES

Carriage Drive-Motor

Cover Interlock Switch

Stepper Motor

Left Margin Switch Right Margin Switch

Ribbon Release Lever

Print-Position Indicator
(Cover Open) : Ribbon Threading Decal

Printer, Top Front View

Diagram 6-2. Printer, Top Front View
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Diagram 6-3. Printer, Left Side View

Forward Feedback
Transducer

Reverse Feedback
Transducer

Print-Right
Transducer

6-6



Carriage Motor Fuse

Carriage Motor Switch

R
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1
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_
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H LINE VOLTAGE
4 PRAESENY WITH
MACHINE POWER [

C2 and C3

C1

TB2

{Mounted on carriage

support frame behind
circuit board)

Diagram 6-4. Printer, Rear View
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Emitter
Cables

Logic Board
DC Cable

Signa
Cable

*Data Analysis — APL Feature

Diagram 6-5. Power and Signal Cable Distribution

Power
Supply

AC Power
Line Cord

*External Print

Test Switch

Interface
Connector
Panel

Printer
DC Cable

Printer
AC Cable

2.3A 8B

Fuse 4
6A MB

e

e

Diagram 6-6. Power Supply

Main Power
Switch

Fuse 1

Fuse 2
l.ocated on
Component
Side of PC
Board

Power Supply
PC Board

(A}

Fuse 5
5A S8

(B)
Voltage

Distribution’
Connector
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HHHHHHHHHHHHHHH A HHHHHH A HHHRH A HHHH B A HHHHHHH A AHHAHH A A A A HHHH A A HHHHEHHH
HHHHHHHHHHHHAHHHHHHHAHHHHHAHHRHHHHHHAHHEHAHHAHHHHHHHASHHHHHBHAHHHHHHHAHAHHHHHA
HHHHHHHHHHHHHHHHHHHHHHAHHAHHHHHAHHHHHHEHHH B A HHHAHHSHHHHARHHEHRHHAAHHHAHHHHHAH M
HHHHHHHHHHHHHHHHHHHHHHHHHHHHAHHHHHHHHHHHHHAHAASH A HH A HHHE

HAHHHHHHHHHHHHHHHHHHAHHHHHHHHEHHBHHHHHHHHAHHAH R HAHHHHH A

Diagram 6-9. I|BM 3284/86 Printers, Model 1, ““All H' Pattern Printout

HHHHHHHHHHAHHARH A H AR A A A A A A RS A HERAAEAAAHHA A A A A A A A AR A AR
HHAHHHHHHHHHHAHAHRHHHHHHHHHH AR HAAHHHHH A AR A HH AR A A A A AR AR A A A A AR
HEAHHHHHHHHHHHHHAHHH AR AR A AHHHHHARHAHH A HHAHHEHHH A AR AR A A AR AR A A AR A
HHHHHHHHHAHHHHHAHHHHHHAHHRAAHHHAHRHAHH A HA AR A AR A A AR AR A AR R
HHAHHHHHHHHHHHHHHAHHHHHHHHBA AR A HARHAHHHHHHHAAHH AR A AR A A A AR A H A AR R AR
HHHHHHHHHHHHHHHHHHHHHHHARHAHHAHAHHAHHEHAHHA AR A A A A A AR A A AR A A A A A AR AR
HHHHHHHHHHHHHHHHHHHAHHHAHHHAAHHA AR A A A AR A AR AR A AR AR A A HE R A AR A AR AR A
HHHHHHHHAHHHHHHHHHHHHHHHHAHHHAHHHHHHHHHHH A HA AR A AHHAAAHHHHHHAAHHHHHHAHAHH R HEA
HHHHHHHHHHHHHHHHHHHHHHHAHHHHHHHHHHHHHHHAHHHHHHHAHHHHHH S A A A HHHAHHHHHHHHSHAHHHA A
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHAR R AR A AR A HHH A AR A HH A A A A A A E A A A
HHHHHHHHHHHHAHAHHHHHHHHHHHHHEHHAHHHHAR A AR AHHHHHHAHA AR A AR A AR A AR A HHA AR A A A
HHHHHHHHHHHHHHHHHAHHHHAHHHHHHHHHHHHEHAHHHHHHHRHHHAHHHRHAHAHHAHRAAH A A A A A A A
HHHHHHHHHHHHHHHHHHAHHHHHHHHHHHAHHHHHHHEHHHAAHHHHAHA AR AHAHH A A AR A AR AR A A HH AR A
HHHHHHHHHHHHHAHHHHHHHHHEPHH A A HH R A AR A A HEEAHHHAHH A AHAAHA R A E A A A A A
HHHHHHHHHHHHHHHHHHRHHHHHHAHHHHHHHHHHAHAHHAHHAHAHHARHAHHA A A HHAHHAAHA AR AHH R A A
HHHHHHHHHHHHHHHHHHHHHHAHHHHHHHH A HHHHRHE R HAHH AR AR AHH AR A A A A AR H R AR A
HHHHHHHHAHHHHHHHHHHHHHHHHAHHEHHHHHHHAHEHHHHHHHAAHHHHH A A AHHAHHHHHAAHHHAHHA AR
HHHHHHHHHHHHAHHHHHHAHHHHHAHHHHHHH AR R A A AR AR AR AR AR A AR A HHA A HHA A H AR A AR HA R
HHAHHHHHHHAHHHHHHHAHHHH A HHAHHAAHH R AR HHA A HHHHAHAAHRHAHH A HH P A HH A HA AR
HHHHHHHHAHHHHHHHHHHHHHHHHHHHHHHHHARAHRHAHAHAAHAAHA A HHAHHAH A HAAH A H A A A
HEHHHHHHHAHHHHHHHHHHAHHHHHAHHHAHHHHHARH R AP A A A A A AHHHA R HHHAHHAHH R AR A
HHHHHHHHHHHHHHHHHHHHHHHHHHHHAHHHHHHHHHBHAHHEHHAAHAHAHRAHHHHAHAAHHRHHRHH A AR
HHHHHHHHHHHHHHHHHHHHHHHHHHHAHHHAHHHHHHHAHAHAHHAAHHHHEAHAHHHHRHH A HHHHAHH AR A
HHHHHHHHHHHHHHHHHHHHHHHHHHHEHARHHAHHRHRAHHHHHARAHAHAHHHAHAHHHHHHHH A HHHA A AR
HHHHAHHHHHHHHHHHHHHHHHHHHHHHHHHH AR AR AHA SR A AR A AH AR
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHAHHHHHAAHHHAH SR AR A A A A A A
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHAHHAHHAHHHA A A HHHHAHHAHHH AR
HHHHHHHHHHAHHHHHHHHHHHHHHHHHHHHHAHHHHAHAHHAAHAHHHHHHHAHAHHHH A
HHHHHHHHHHHHHHHHHHHHHHHHHHAHHHAHHHHHRHHAHHHSRHHA A HHHAHHHHHEE
HHHHHHHHHHHHHHHHHHHHHHHHHHHHAHHAHHHAHHAHHHH A A AHHHHA AR H AR

Note: The External Print Test Switch (Data Analysis — APL Feature)
must be off, or no characters will be printed.

Diagram 6-10. 1BM 3284/86 Printers, Model 2, “’All H” Pattern Printout
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b''d feoh 1tuz kim odqg oDAX sHU wiy nvi X & VT
XX(XE&XXwa XXBXJKXHXXPQXX$X) XX/SXUXXXYXX X. XOXXSX)&XX? X@XX"
abedefghit AT L20iklonopgrocx0; e’ AluvwxyanJLhﬁaempm)X\ -QvaT #|
ARCDEFGHIE . < (+ B &JKLMNOFRR ! $%) ; "=/STUVWXYZ , 4 _=?0123456769 %@ ="

b''d feoh 193 kim odg 280% sEu wiy nwv.i TAD X b VAT
XXCXEFXXTEX XX EXIKEAMAXFAXXEX) 3 XKZSKUXXXY XX, X _»XOXXIXGTHXXY : X@XX"
abcdaefghit “fLljiklmmopgraexo;¢” stuvwxyz0VL[zegg1padX\+2var]#|
ABCDEFGHTE < (+ I &JKLMNOFRR %) ; "/STUVHXYZ % _»?0123456769 %@ ="

b''d feh tU ktm odn oa% sl wiy nvd YA X o+ VT
XXCXEFXXTEXSXXBEXIKXMAXFRXXEX ) ; XKZSKUXXXYXX, X = XOXXBXGHXXP : X@XX"
abedefghit sl 0iklonoparocxo;e™ stuvwxyanJFEOu&tP&BX\w?VAfl#l
ARCDEFGHIC . < CHI&JKLMNOFQR T 6%) ; "~ /STUVWXYZ 4 »20123456769 %@ " ="

b''d feh 194 kim odqg DA% sHu wiy nvi 1AM X F VT
XXCXEFXXTEXXXUXIKXMXXFRXXEX) 3 XX/SXUXKXY XX, X #XOXXIXGEXXS : X@XX"
abedefghit <PL20iklomoparsex0; ¢ stuvweyz0UL[ zegétpaiX\+9vaT ] #]
ARCDEFGHI¢ . < (+BAJKLMNOFQR ! %) ; " ~/STUVWXYZ , 4_>?0123456789 %@ "' ="

b''d feh 1ty kim odg oax sEHU wiy nva 1A X+ VT
XXCXEFXXTEXSXX I XIKXMXXFAXXEX) 5 XX/ SXUXXXY XX, X = XOXXEXFTEHXXE : X@XX"
abedefghit STLA0ik Lenopgroack0; 67 sltuvweyznUuLllzegetpud X \+2vaT ]|
ARCDEFGHI ¢ . < (+HAJKLMNOFQR $%) ; "~/STUVRXYZ , % #?0123456769  #@ ' ="

b''d foh 1oz kim odqg DA% sHu wiy nvi 1AW X = VeT
XXCXEFXXTEXXXBXIKXMXXPAXXEX) ; XXK/ZSXUXXXYXX, X_#XOXXIXF6XXY : XBXX"
abedefghit ZTL20jk lomoparoex0; 6™ stuvwxyznUL[zeqétPeix\+92vaT]#]
ARCDEFGHIG . (+ 1 & JKLMNOFPQR ' $%) ; "~ /STUVWXYZ , % =004 23456789 kR ="

sHu wiy nvi 140 X &+ VT
sHU wiy nvi 1AW X + 9T
sHU wiy 0wl 1A X F VT
SElu wiy nvd 140 X + VAT
sBu wiy avi 140 X = VT
sEu wiy v 140 X + VT

Diagram 6-10.1. 1BM 3284/3286 Printers, Model 2, Data Analysis — APL Feature Printout
with External Print Test Switch OFF

3284/3286 Printers Models 1 and 2 Installation (Sheet 10 of 11)

bh''d fw
XRCXEFX
abodefyg
ABRCDEFG
b''d fe
XXCXEFX
aboadefy
ABCDEFG
bh''d fw
XXCXEFX
abcdefy
ABCDEFG
b''d fo
AXCXEFX
abedefy
ARCDEFG
h''d fo
XXCKEFX
abodefg
ARCDEFG
h''d fw
XXCKEFX
abedefg
ARCDEFG

b''d fo
XXCXEFX
ahcdefa
ARCDEFG

h''d fo
XXCXEFX
abcdefg
ARCDEFG

b''d fw
XXCXEFX
abodefg
ARCDEF G

b''¢d f@
XXCXEFX
abtdefg
ARCDEFG

b''d fw
XXCXEFX
abcdefy
ARCDEFG

bh''d fe
XXCXEFX
abcdefg
ARCDEF G

1st Part of Printout

2nd Part of Printout
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3284/3286 Printers Models 1 and 2 Installation (Sheet 11 of 11)
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Diagram 6-10.2. 1BM 3284/3286 Printers, Model 2, Data Analysis — APL Feature Printout

with External Print Test Switch ON

B''D Fo
440 B4
ABCDEFG

' g

E''D Fa
448 GA
ABRCDEFG

A1

E'D Fo
LEE G
ABCDEF G

' Gw

E'D Eo
L4V'e B4
ARCDEF G

ABCDEFG ARG

‘ll lea
E'D Fw
A48 Gi
ABCDEFG

0en 2o2s i0s bets seis sees veve

D Fa
2404 B4
ABCREFG

TR 1 J

E"'D Fw
4408 B
ABCDEFG

Voo

E'D Fe
24'h B4
ABCREFG

V' oge

E'D Fao
L1408 B4
ABCDEFG

' o

E"'D Fo
148 Y4

BE''D Fo

1st Part of Printout

2nd Part of Printout
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3284 Printer Model 3 Installation {Sheet 1 of 7)

3284 PRINTER MODEL 3 INSTALLATION PROCE-
DURES

Preliminary Procedures

1. Ensure that all shipping material, including the four (4)
shipping bolts, is removed as per shipping instructions.

2. Reseat all logic cards and cable connectors to the logic
board.

3. Install the ribbon cassette as per threading diagram
mounted on the inside right corner of internal safety
cover,

4. Check that the four printer-to-base cables are tightly

connected.

. Remove the top printer cover.

6. Manually move the print-head back and forth while
listening for the sound of the transducers rubbing on
the emitter wheel. If a rubbing noise is heard, refer to
the transducer adjustment procedure (Section 6, par.
6.52).*

7. Check that the CE motor switch, located in right rear
of printer, is turned on.

8. Thread paper forms through paper guide sufficiently to
actuate the forms interlock switch.

9. Check that the source voltage provided by the custo-
mer agrees with printer wiring.

a. Domestic (USA} models: 116V ac (+10%), 60-Hz,
single-phase line voltage is used. No internal adjust-
ments are required for domestic (USA) printers.

b. World Trade models: 100, 110, 123.5, 200, 220,
235V ac (+10%), 50-Hz, single-phase; or 100V ac
(£10%), 60-Hz, single-phase line voltage is used.
For 50-Hz models only, check that the connections
on ferro terminal block, TB1, agree with the line
voltage provided. If it is necessary to change taps
on the ferro, update the voltage decal.

10. Plug the interface cable (curled up in the base of the
printer) into the space provided in the lower left corner
of the 3275 unit. This cable must be plugged in and
power must be turned on in the 3275 unit before the
3284-3 Printer can be activated.

11. Plug in the ac power cord to convenience outlet.

12, Turn on the main power switch, located at left-front of
printer, and check that the printer performs a power-
on-reset (POR) operation. Refer to Section 4 (4.2.1).*

[$)]

Print Right Transducer Check

1. Following the POR operation, check that the point of
the transducer labeled “'print right’’ is positioned exactly
opposite the center scribe line on the transducer emitter
wheel. If it is correctly positioned, perform the steps in
next paragraph. If it is not positioned correctly, refer to
Section 6 (6.5.3)* for the proper adjustment procedure.

2. Jumper slowdown switch to ground (point ATE2-B06 to
A1E2D08).

Forward Transducer Check

The forward transducer is checked by scoping point

A1B2-J12.

1. Turn the main power switch on and off to effect a POR
operation. Repeat this step in order to observe pulse
width.

2. The correct pulse width for the 3284 Printer is 2.0 ms
80 usec.

Note: The proper pulse width diagram relating to step 2
above is on Diag. 6-11.

Reverse Transducer Check

The reverse transducer is checked by scoping point

A1B2-D12.

1. Turn the main power switch on and off to effect a POR
operation. Repeat this step in order to observe pulse
width.

2. The correct pulse width for the 3284 Printer is 2.0 ms
80 usec.

Notes:

(1) The proper pulse width diagram relating to step 2 above
is on Diag. 6-11.

(2) If the pulse width obtained is wrong, the printer will
operate at the wrong speed as determined by the
incorrect pulse.

(3) After the transducer check procedure is completed, be
sure to remove the slowdown switch jumper. If the
jumper is not removed, the printer will never perform a
high-speed carriage return.

Offline Check Procedure

After it has been determined that the POR sequence is
operating correctly (Section 4, par. 4.2.1),* an offline
check procedure must be performed.

1. Set the CE switch to the PRINT PATTERN position.

2. Set MODE switch to the MODE 1 position.

3. Activate the START PRINT switch.

4. Observe that alphameric test printout is similar to that
shown in Diag. 6-17. Printout will consist of 480 or
1920 characters depending upon printer model.

. Set MODE switch to the MODE 2 position.

. Activate the START PRINT switch.

7. Observe that All H test printout is similar to that shown
in Diag. 6-18. Printout will consist of 480 or 1920
characters depending upon the printer model.

8. If the test printouts observed are correct, proceed to the
Online Check procedure below.

(o201

Online Check Procedure

1. Reinstall the printer top cover.

. Install Glare Shield as indicated in diagram.

. Install Paper Forms Guide as indicated in diagram.

. To find out what online programs (diagnostics) to run
and how to use them, refer to the 3275 Troubleshooting
Guide.

. Do not interchange top covers between printers.

6. Ensure that cover interlock switch is operating correctly.

(Refer to pages 5-29 and 6-51 for adjustment.) *

HOWN

o

*3284 Printer Model 3 Troubleshooting Guide, Form No.
SY27-2316

2495752 Guide

2495743 Guide

2495731 Glare Shield
(snaps in place)

6-14



[ ]

Li ol p 22t

eddl
TeT0

— 2ms 1

le———2.08 ms—a{ {
-——.I

0.08 ms Tolerance
lg———1.92 ms

Time/Division : 0.5 Millisecond
Volts/Division : 2 Volts
Mode Channel : 1

Sync : Internal Coupling DC, Slope Plus
Source : Internal Channel 1 Only

Diagram 6-11. POR Pulse Waveshape

3284 Printer Model 3 Installation (Sheet 2 of 7)

MOTOR CONTROL CARD

MODULE SIDE
LOCATION - E2
@1
@2
® 3
Location of/ :
Jumper
Pins
— — — i
The motor control card (E2) contains most of the logic for
the control of the dc stepper motor which drives the screw
to run the print-head carrier in forward and reverse '@
directions. Since the motor control card is used in both the 0 .
3284 and the 3286 printers, there is a programmable pin 1 2 3 PN 8521488
jumper on the card which determines whether the card will EC 717487
function as a 3284 stepper-motor control or a 3286
stepper-motor control. The proper programming is shown
below. .
For a 3284-3 Printer 12 3 PN 8523248
. EC 718946
The pins must be jumpered as shown below:
-Jumper CAUTION
Jumper pins can bend or break, or jumpers can be pulled
off pins. Exercise care when inserting or removing
jumpered cards or cards next to jumpered cards.
1 2 3 PN 8521429 !
EC 716936

Diagram 6-12. Program Pin Jumper Connections — Motor Control Card (E2)
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3284 Printer Model 3 Installation {Sheet 3 of 7)

Maintenance Monitor Copy Control Lever Line-Feed Select Lever

Start Print Switch Forms Thickness Scale

Pin-Feed Drive Paper Release Lever

Forms Guide (Not Operational)

Mode Select Switch

- Platen Ratchet

CE Switch

Cover Interlock Switch Carriage Drive-Motor

Stepper Motor

Left Margin Switch Right Margin Switch

Ribbon Release Lever

Print-Position Indicator

(Cover Open) Ribbon Threading Decal

Printer, Top Front View

Diagram 6-13. Printer, Top Front View
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Forward Feedback Reverse Feedback Print-Right
Transducer Transducer Transducer

’ I
{2
F,E
F::
{

'4

R A .
]

Diagram 6-14. Printer, Left Side View

3284 Printer Model 3 Installation (Sheet 4 of 7) 6-17



3284 Printer Model 3 Installation (Sheet 5 of 7)

Carriage Motor Switch Carriage Motor Fuse

CARRIAGE MOTOR
POWER :

LINE VOLTAGE 3
PRESENT WITH
MACHINE POWER
£ OFF

£ 0B

et

WKl

TVB2 C1

Diagram 6-15. Printer, Rear View

C2and C3

{(Mounted on carriage
support frame behind
circuit board)

£
&%

| § 1%

s i W ednd
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Emitter Signal
Cables g} Cable fl

Logic
Board
DC Cable

Interface

F2 (Mounted on AC Power Interface Printer Printer
Signal

rear of supply) Line Cord Connector Cable DC Cable AC Cable

Diagram 6-16. Power and Signal Cable Distribution

3284 Printer Model 3 Installation (Sheet 6 of 7)

Logic

Interface
Connector
Panel

(Power Supply)

Main Power
Switch

Fuse 1

Fuse 2
Located on
Component
Side of PC
Board

Power Supply
PC Board

Voltage
Distribution
Connector
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3284 Printer Model 3 Installation (Sheet 7 of 7) 6-20

CE Test Switch Printouts

Note. First character position may vary depending
upon last character printed in previous printout.

HXXCXEFXXTEX<{XX DX JKXMXXFRXXEX ) 5 XX/ SXUXXXYXX 2 X 2 XOXXIXTEHXKP : X@XX" XXCXEFXXT¢X<XX
XABXDXXGHXX o X { +XAXXLXNOXXR ! XXX =X XTXVWXXZ XZXX?X{2XAXX78XXEX ' =XXABXDXXGHXX . X (+X
ABCDEFGHI¢ .  { + FAJKLMNOFAR ' 6% ) ; "~ /STUVRXYZ ,X.>?01234546789: %@ '=" ABCDEFGHI¢.<(+H
ABRCDEFGHIE . < { +FAJKLMNOFRR 1 6% ) ; "~/STUVRXYZ ,Z.>701234546789: %@ '=" ABCDEFGHI¢.{(+]
XXCXEFXXTEXCXXUXIKXMXXFAXXSX ) XX/ SXUXXXYXX s X 2 XOXXIXTEHXXP : X@XX" XXCXEFXXT¢X XX
XABXDXXGHXX . X { +X&XXLXNOXXR ! X% XX =X XTXVRXXZ XZXX?X12XAXX78XXEX ' =XXABXDXXGHXX . X (+X
ABCDEFGHI¢ . < {+ H&JKLMNOFAR ' $%) ; "=/STUVWXYZ %4 >?012345676% %@ '=" ABCDEFGHIG¢.<(+1Q
ARCDEFGHI¢ . < {+H&JKLMNOFRR ' $%); 7=/STUVWXYZ ,%Z..>70123456769 %@ ' =" ABCDEFGHI¢.((+1
X

Diagram 6-17. 3284 Model 3, Alphameric Pattern Test Printout

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHABEHHHABHHHAHBHHEHHAHHHHHHHERHEH
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHRHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHAHHHHHHHHHHHHHHHHHY
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHBHHRBHHHHR-RHHHHEHHHHHHHHHHHHEHA
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHBHHHHBHHHHHEH
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHAHHHHHHHHHHHHHHHHHHHHHHHHHAHHHHHHHHHHHHEHHERHHHA
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHRHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHEHHHRHH
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHRHHHAHHHEHHABHHHHHRHBHHHRAHHHHHHBHHA
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHRHHHHHHHHHHHHHHHHHHHHHHHEHRHAHAHHHAHHHAHRH

Diagram 6-18. 3284 Model 3, All H Pattern Test Printout



Section 7. 3288 Line Printer, Model 2, Physical Planning and Installation

3288 LINE PRINTER MODEL 2 PLAN VIEW

30" ] |e— 24"
Coaxial Cable
/ Entrance/Exit

[a—21-1/4"" g
7-1/2" —f foe
&
__.—I le—— 8.1/2" (2 Places)
— 0 _— Ao— i
_Cf‘ 17 )

W
B
Front "‘—"' 3288_9:0_,__'_&__‘_r
\,
N | Forms

T e

I Q
l
|

—-0-7

®

.

L -O— ——

o]l 1747
(4 Places)

r—— 10-3/4"

8:1/4" —»y
- |a—7-1/2"

e

<~ ¥

41.5/8"
33-1/2" T

Forms .
Stand 2

p—

11-1/4°]
116"
(4 Ptaces) 1-1/4"
2 ~#{ j#— (Recommended Clearance

—
(4 Places) 1o Stand)

3288 Line Printer Model 2 Physical Planning

SPECIFICATIONS

Dimensions:
F S

Inches 27 21-1/4
(cm) 69 55

Service Clearances:

F R
Inches 30 24
(cm) 76 61

Weight: 280 1b (127 kg)

41-5/8
106

Rt

15

Heat Output: 1926 BTU/hr (485 kcal/hr)

Airflow: 39 cfm (2m3 /min)

Inches Centimeters
1/16 0,1588
1/4 0,6350

1-1/4 3
2 5
3 8
6 15
7-1/2 19
8-1/4 21
8-1/2 22

10-3/4 27

12-1/2 32

18-1/2 47

21 53

21-1/4 54

24 61

27 69

30 76

33-1/2 85

41-5/8 10

Power Requirements:

kVA  0.60

Phase 1

Nonlocking:
Plug H or P&S, 5266
Connector H or P&S, 5269
Receptacle  H or P&S, 5261 or 5262

Locking:
Plug H or P&S, 4723
Connector H or P&S, 4730
Receptacle  H or P&S,4700 or 4710

Power Cord Style A9

Power Cord Length 9 feet (274 cm)

Environment Operating:

Temperature 50° to 105°F (10.0° to 40.6°C)
Rel Humidity 8% to 86%
Max Wet Bulb ~ 80°F (26.7°C)

Environment Nonoperating:

Temperature 50° to 125°F (10.0° to 51.7°C)
Rel Humidity 8% to 80%
Max Wet Bulb  80°F (26.7°C)
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3288 LINE PRINTER MODEL 2. INSTALLATION
PROCEDURE

Preliminary Procedures

1. Ensure that all shipping material is removed as per
shipping instructions.

2. Remove upper cover assemblies as follows: (Diagram
7-1)

a. Pull out two knobs [fJ} and open cover [ .

b. Remove latch holding screws a . Pull latches
n and lift top section from unit.

c. Lift out back section

d. Remove four screws E .

e. Lift front section .

3. Lower the stop nuts on the print stop screw (Diagram
7-2). (These nuts hold the print unit steady during
shipping.)

4. Pull forward on the print unit release lever and open
the print unit (Diagram 7-1). The print unit will drop
down.

5. Adjust the upper stop nut upward until it touches the
bottom of the print unit, then continue to turn the
stop nut 3/4 £ 1/4 turn (Diagram 7-2). Tighten the
lower stop nut against the upper stop nut.

6. Open front cover by pulling out at the bottom edge of
the cover and lifting upward. Check for damage and
loose parts. Check seating of all cards and cable
connectors.

ElKnob

Screws

nLatch

1
7

Print Unit

Print Unit
Stop Screw

Coax Cable
Connector

Diagram 7-1. Removal of Top Cover Assemblies

Top Section

Knob

/Cover
/ Latch Holding Screws

/ n i

Front Section

Print Unit Release Lever

Power On { | } /Power Off (Q)
Switch

Carriage Restore Switch

——— Start Test Switch

Ops Chk

Ready

Sys Avl

Power
Assemblies

Front Cover

Logic Cards

7-2

Print Unit
Stop Screw

Upper Stop Nut

10000000

N

Lower Stop Nut

Diagram 7-2. 3288 Print Unit Stop Screw and Stop Nuts



7. install the type belt as follows (Diagram 7-3):

a. Pull the type belt release lever n toward the
front of the unit.

b. Install the type beit a evenly around the top of
the pulleys [EJ . Make sure that the type belt is
positioned between the ribbon shield and the
platen [ .

c. Using the hole [EJ in the pulley [E] . turn the
pulley counterclockwise until the belt moves down
to positioning rollers located under the
platen.

d. Verify that the print belt does not come in contact
with the transducer B , as the belt is turned. The
transducer will be damaged if the timing marks on
the print belt are drawn over the head of the
transducer. If transducer adjustment is necessary,
refer to the 3288 Troubleshooting Guide.

8. Install the ribbon as follows (Diagram 7-4): .

a. Open the ribbon-drive-release lever g Raise
both ribbon guides n n

b. Lay the cassette down on the printer so that
the left end is about 1 inch (256.4 mm) from the
ribbon drive rollers B . The right end of the
cassette will cover the ribbon cassette release

3288 Line Printer Model 2 Installation (Sheet 2 of 5)

button E . Pull about 6 inches (15.24 cm) of
ribbon out of the left end of the cassette, place the
ribbon between the ribbon drive rollers, press
down on the cassette, and slide the cassette to the
left until it latches.

From the left end of the cassette, feed ribbon
through the drive rollers and around the left ribbon
guide

Pull about 12 inches (30.5 ¢m) of ribbon out of
the right end of the cassette. Start feeding ribbon
from the left ribbon guide around the right
ribbon guide | .

Take up any ribbon slack by turning the print belt
pulley . When the ribbon is taut, there should
be a one-half-turn twist between the cassette
and the right ribbon guide.

Lower the ribbon guides.

Turn the pulley again to feed ribbon down
between the type belt and the ribbon shield .
Continue turning the pulley and check that the
ribbon feeds correctly.

Close the print unit by raising the front edge of the
print unit, or by pushing the print unit release lever
toward the rear of the unit.

Positioning . KA Positioning
Roller Platen Roller A Hole Lever

7 o\l 0\
—J —d —J | S— | I— | | S—
) ) -
o [or ity I
© /"LZ%T (_L‘-' o o
o, release
O - : ! belt
\| .

G Transducer D

El Fulley Type Beit Pulley

Diagram 7-3. 3288 Type Belt Installation

Ribbon Shield Type Belt Ribbon EB Print Belt
/ Pulle{

_.I_

Left Ribbon .Rnbbon Half-Turn [EllRight Ribbon
Guide Cassette Twist Guide
- Rubbon Drive

KR Ribbon Drive Kl Ribbon Cassette
Rollers Release Button

Diagram 7-4. 3288 Ribbon Installation

Belt Release
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9.

10.

1.

12
13.

Thread paper forms through unit as follows:

a. Pull the print unit release lever forward to unlatch
the print unit and open the forms path (Diagram
7-5).

b. Open the forms tractor covers E on both sides
of the paper path.

c. From the rear of the printer, slide the rear forms
guides m apart and feed about 2 feet of forms
into the forms chute (Diagram 7-6). Be sure the
forms pass under the end-of-forms switch
located on the right side of the forms chute or the
printer will not print.

d. Pull the forms up through the printer to the top of
the tractor pins. If necessary, adjust the forms
tractors to accommodate the width of the forms
by squeezing the tractor release levers ( B .
Diagram 7-5) and sliding the tractors left or right.

e. Align holes in sides of paper to fit the pins on the
forms tractors.

f. Engage paper on tractor pins and close tractor
covers Y .

g. The forms may now be positioned left or right (if
needed) by squeezing both tractor release levers
B at the same time and moving them left or
right to the desired position as indicated on the
forms alignment scale n . Release the levers to
lock the tractors and forms in place.

h. Close the print unit by pushing the print unit
release lever n toward the rear of the printer.

i. Turn the forms advance knobs [ or [ to
make sure the forms feed properly. Open the upper
paper clamp and feed forms through the
leading edge of the upper paper clamp.

j.  Set the forms thickness control ﬂ to match the
thickness of the forms installed (or the number of
forms used). »

k. From the rear of the printer (Diagram 7-6), slide
the rear forms guides in to just touch the
edges of the forms.

Replace the upper cover assemblies by reversing the

procedure in step 2 (Diagram 7-1). Install the bustle

B by resting it on the supporting shoulder screws

Check that 115V ac is available at the customer's
outlet.

Check that the power ON/OFF switch is OFF.

Insert the 3288 power plug in the customer’s outlet.

Offline Check Procedure

1.
2.

10.

Turn power on and raise the top cover.

Set the CE switch ( [E] , Diagram 7-5) to the PRINT
PAT position. Verify that the print belt is running, the
Ready indicator is lit (Diagram 7-1), and the Ops Chk
indicator is flashing. If the Ready indicator is off,
check that:

a. Thecover ( [FJ, Diagram 7-1) is closed.

b. Paper is installed correctly and is not jammed.

c. Print unit is closed.

If Ready remains off, refer to the 3288 Trouble-
shooting Guide.

. Set the MODE switch to the MODE 1 position.
. Set the VFC switches ( , Diagram 7.5) to the

desired number of line advances.

. Press the Carriage Restore switch and check that the

paper has advanced correctly.’

. Activate the Start Test switch.
. Verify that the alphameric test printout is identical to

that shown in Diagram 7-7.

. Set the MODE switch to the MODE 2 position, and

press Start Test.

. Verify that the "All H" test printout is identical to that

shown in Diagram 7-8.

If the test printouts observed are correct, proceed to
the “Online Check Procedure” below. If they are
incorrect, refer to the 3288 Troubleshooting Guide.

Online Check Procedure

1.

2.

Open the rear base cover by pulling out at the bottom
edge of the cover and lifting upward.

Feed the coax signal cable from the floor hole through
the cutout in the base of the unit and plug the cable into
the connector located on the interface panel behind the
logic gate.

. Connect the other end of the coax cable to the proper

address connector on the interface panel of the 3271 or
3272 control unit.

. Place the CE switch in the ON LN position. The Ready

indicator should light and Ops Chk should be off. If Ops
Chk is blinking, check items a, b, and c in step 2 of the
“Offline Check Procedure’. If Ops Chk remains on, refer
to the 3288 Troubleshooting Guide.

. To find out what online programs (diagnostics) to run

and how to use them, refer to the 3271 or 3272
Troubleshooting Guide.

Note: When programs have been completed, the Sys Avl
indicator should remain on.

Upper Paper
Clamp (Opened)

Bl Tractor M Print Unit

Cover Release Push here Bl Forms

[El Tractor Lever to open Alignment
Release \ / Scale
\

ever \(J \ A / Forms

Advance
Knob

A Forms Advance " ¥
Knob S r%:*_:-[-——— /A
and Vernier i A}

° \ 1
s =
CE Switch Lo o o o e'o e ¢ o e e o o o| _ = ‘Pr.nt -
] — — Ee ,,i?_/.ﬁ LIRS |n::|icat:)nr
S0 le ) vl

-
7
)
!
.
:

E F>ms

Thickness
Control
Diagram 7-5. 3288 Print Controls
BElrorms Forms Advance

Advance Knob Knob and Vernier

End-of-Forms

/ Switch

Note: Bustle

a1
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"/
YRear Forms mRear Forms
Guide Guide

Diagram 7-6. 3288, Rear View
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Note: The additional line with an ““X’’ indicates that the X Error Print feature is installed on the 3288.
When the X Error Print feature is not installed, the X does not appear, and the remaining lines in the

printout are moved up one line position.

Diagram 7-7. 3288 Printer Model 2 Alphameric Pattern Printout
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Diagram 7-8. 3288 Printer Model 2 “All H" Pattern Printout
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3872 MODEM INSTALLATION PROCEDURES

IBM 3872 Modem Specifications
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Front View

Dimensions:
Front Side Height

Inches 17 22 6
Centimeters 43,2 55,9 15,3

Service Clearances (mounted flat or in racks):

Above
(mounted in
Right Left Rear  standard racks)
Inches 12 12 8 8
Centimeters 30,5 30,5 20,4 20,4

Weight: 50 Ibs; (22,68 kg)
Heat Output: 185 Btu/hr (46.6 kcal/hr)

Air Flow: Natural convection only. A clearance of at
least 2 inches (5,08 cm) is required at the
sides and at the rear, for cooling.

Environment:

Temperature Temperature
(dry bulb) (wet bulb) Humidity

Power On 50°—110°F 85°F (29.4°C) 8%—80%
(10°-43.3°C)  max.

Power Off 50°—125°F 85°F (29.4°C) 8%—80%
(10°-51.6°C)  max.

Shipment —40°140°F
(—40°—60°C)

5%--100% *

*Condensation, not precipitation or immersion

Power Requirements:

60 Hz 50 Hz
Volits 100, 115,200, | 100, 110, 123.5,
208, or 230 200, 220, or 235
kVA 0.06 0.06
Phase 1 1
Branch Circuit
(amperes) 15 15

Nominal current (amperes): 0.67 at 115V

Power cord length: 8 ft. (2,432m) (Power cord only in
World Trade countries, “‘skinned and
tinned"’)

3872 Physical Planning, Installation, and Alignment (Sheet 1 of 2)

Power Cord (World Trade):

3 AWG No. 18 conductors, 0.04 inches
(0.1 cm) in diameter

0.374 inches (1.0 cm) outside diameter
of the cable

Power Cord Plug (USA only):

Nonlocking Locking
Volts 115 208/230 115 208/230
Plug 5266 5666 4720 4771
Connector
(in-line) 5269 5669 4730 4780
(single) 5661 5661 4710 4760
Receptacle
(duplex) 5262 5662 4700 4750

Note: All connectors are Hubbell or Pass &
Seymour (or equivalent) except 5666, which is
Hubbell (or equivalent).

Cables and Plugs:

Cables from DTE are provided by the DTE supplier. Each
modem or ACO has a standard 25-pin receptacle,
described by EIA RS-232-C, to accept these cables.

Cables to line access are provided with the 3872 Modem.

Dedicated line or CDT Data Access Arrangement (or
equivalent manual access arrangement) in USA—termin-
ates in male plug, type 283B or equivalent (user must
arrange for receptacle 549A or 404B surface-mounted or
493A flush-mounted with the channel supplier).

Dedicated channel is World Trade countries—terminates in
spade lugs.

CBS Data Coupler (or equivalent automatic access arrange-
ment) in USA (with ACO or AA)—terminates in spade
lugs at DAA. Connects to 3872 by the standard 25-pin
connector and receptacle described in EIA RS-232-C.

Exclusions:

1. The 3872 does not have a convenience outlet.

2. Marginal checking is not provided and should not be
attempted.

3. Rack mounting is the customer’s responsibility. Mount-
ing hardware is not provided with the 3872.

Communications Channel Specifications

With dedicated voice-grade channel service, the 3872
Modem requires a communications channel of FCC Tariff
260-type 3002 channel with C1 conditioning. In addition,
the characteristics of the required channel include those

specified in the Bell System administrative guidelines, as
described in Bell System Data Communications Technical
Reference  PUB41004, Transmission Specifications for
Voice Grade Private Line Data Channels (March 1969).
Duplex or half-duplex operation and two-wire or four-wire
connection must be stipulated; a DAA (data access arrange-
ment) must be obtained from the channel supplier.

The 3872 is also designed to operate on public switched
network channels in the USA and Canada. The character-
istics of a switched network channel in the USA are
described in Bell System Data Communications Technical
Reference PUB41005, Data Communications Using The
Switched Telecommunications Network (May 1971). Refer
to the notice “To The Reader”, at the front of this manual,
for the address from which these publications may be
obtained.

Duplex switched network data channels are available in
some parts of the USA and Canada. Consult the communi-
cations channel supplier about the -availability of this type
of channel.

With switched network facilities, the DAA (data access
arrangement) procured from the common carrier should be
specified for a “type Il loop”. The DAA will include a
telephone set and will be marked with the proper transmit
level. The type Il loop is described in the Bell publication
PUB41005, referred to above.

MODEM CHARACTERISTICS SIGNIFICANT TO THE
COMMUNICATIONS CHANNEL SUPPLIER

Input or output impedance—600 ohms

Modulation technique—four-phase differential phase shift
keying (DPSK).

Receiver sensitivity threshold—On at -4dBm (+1dBm)

Off at -43dBm

Transmit Level—for data, 0dBm, variable by strapping in
1dB steps to -15dBm; for answer tone, 0dBm, variable by
strapping in 1dB steps to -10dBm.

Note: Transmit level in ‘the USA and Canada for
common-carrier dedicated lines is 0dBm. In other cases,
transmit level is specified by the communications
facilities supplier. In the‘USA, switched network trans-
mit level is individually marked on the DAA.

Dialing signals (ACO)—pulse mode; consult the common

carrier about applicability.

STRAPPING OPTIONS

Refer to “Modem Characteristics Significant to the Com-
munications Facilities Supplier” and to “Using Machine
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Options” under “Interface’”, preceding, for strapping
options not described here.

Automatic Call Delay - strapping provides options of 20, 40
or 60 seconds for an automatically originated call to be
answered.

Blind Dial - this strap replaces recognition of dial tone with
a delay. Dialing proceeds when the delay times out.

EON/SEP - this strap adds these two dial characters. The
use of EON and SEP is recommended for reliable
operation.

Two-wire/Four-wire - adapts the modem to the selected
communications channel service. Switched network is
usually two-wire, half-duplex; multipoint is always four-
wire duplex. Point-to-point dedicated configurations
have three options; two-wire half-duplex, four-wire
half-duplex, and four-wire duplex. Each succeeding
facilities option has a shorter turnaround and a higher
throughput.



3875 MODEM INSTALLATION PROCEDURES

Physical Installation

The 3875 may be free standing on four rubber feet fitted to
its base. The location must give the operator complete
access to the control panel. On no account must the cooling
be affected by restriction of the air flow into or out of the
3875.

For servicing purposes, access must be provided for
cover removal, and to permit the 3875 to be turned on its
side. Service clearances are given below.

CAUTION

Under no circumstances must the 3875's be stacked {(one
on top of the other). However, when 3875's are placed
on shelves the customer must provide space for air
circulation and the possibility of moving the unit to
meet service clearances. Cables must remain connected.

Front Panel -

\
\

-

\
/ \

/
/

Dimensions
Width Depth
Inches 17 22
Centimeters 43 55
Service Clearances
Given in Figure 18.
Weight (Maximum with All Features)
b 62
kg 28
Heat Dissipation
BTU/hour 1000
K cal/hour 252
_ T~ ~
s | ~
- | N
7 | ~
~
| ~N
I ~
| />'\I\
| P
| g |
I pd I
|~ |
-1
- I 28"
|
I
I

Inches:

Centimeters

15,3

43,2

55,9.

71,2

111,8
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Height

6
15

External Power Supplies

Voltage
60 Hz 100V, 115V, 200V, 208V, 230V
50 Hz 100V, 110V, 123.5V, 200V, 220V, and 235V

Voltage tolerance £ 10%
Phase Single
Frequency tolerance +0.5 Hz

Power consumption 250 VA at the rated voltages

Environmental Requirements

50° to 100°F (10° to 44°C)
8 to 80%

29.9 to 23.1 in. (759,5 to
586,7 mm) of mercury; this
is equivalent of from sea
level to 7000 ft (2134m).

Temperature
Relative humidity
Barometric pressure

Cooling
Provided by a blower.

Connector and Cable Locations

The positions of the sockets and cables used to connect the
3875 to the DTE and telephone lines are shown in Diag.
8-1.

25-Pin Sicket for Switched
Network Cable Connection

to Data Coupler Type CBS

25-Pin Sockets [Basic
for DTE Cables

Fan Out Feature

Data Terminal Equipment Connector

On the basic 3875 a 25-pin female connector (Part
5302663; Diag. 8-2) provides for the connection to the
DTE; the data terminal interface cable and its male
connector must be provided by the DTE. This cable and its
associated driving and terminating circuits must meet
CCITT Recommendation V24 and EIA Standard RS 232 C.
When the fan out feature is installed, two additional
connectors are provided (see Diag. 8-t).

Mainline Power Cord and Telephone Line Cables

Details of the mainline power cord and the telephone line
cables provided with the modem are given in Diag. 8-4.

Leased Line: An FCC* tariff 260 Type 3002 channel with
C-2 conditioning or a line with specifications meeting the
CCITT Recommendation M102 must be provided for leased
line operation. These characteristics are to be obtained
between any transmitter and its corresponding receiver of a
point-to-point or a centralized multipoint network.
Particular conditions (for example, phase jitter or
non-linear distortion) that are not specified by the above
references are not usually found at high enough levels on

*Federal Communications Commission

Blower Outlet

—

Entry Hole for Switched Network Leased Line Cable
Cable Connection to Data Access

Arrangement Type CDT

Diagram 8-1. Back Panel of 3875 [09086]

Mainline Power Cord
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Pin Locations

.

r h
O

13121110 9 8 7 6 5 4 3 2 1

ONONONONONONONONONONONONG)

ONCNONCHONCHORONONONONY)
25 24 23 22 21 20 19'18 17 16 15 14

p.

Pin Assignments

Pin No. Signal Name
) Basic Modem
1 Protective Ground
2 Transmitted Data
3 Received Data
4 Request to Send
5 Ready for Sending (Clear to Send)
6 Data Set Ready
7 Signal Ground
8 Received Line Signal Detector
15 Transmitter Signal Element Timing
17 Receiver Signal Element Timing
18 Test
23 Data Signaling Rate Selector
With Switched Network Feature
1 Select Standby
20 Data Terminal Ready
22 Calling Indicator (Ring Indicator)

Diagram 8-2. Data Terminal Equipment Interface [09087]

such lines to affect the operation of modems at medium
speed. :

Switched Network: For switched network operation, the
customer must obtain from the Common Carrier a Data
Coupler Type CBS or a Data Access Arrangement Type
CDT. The customer should tell the Common Carrier that
this line will be used for transmission at 3600 bps. At this
speed, the US Common Carriers will provide special
conditioning type 2 on the circuit from the customer’s
facility to the telephone office (local loop).

Telephone Handset

The telephone handset is not provided with the 3875. Any
PTT- or Common Carrier-approved unit is suitable, pro-
vided it is of a type in current use with the following
characteristics:

e Carbon microphone
e Conventional receiver {(permanent magnet)

e Three-wire connection (microphone, receiver and
common).

Additional telephone jack plugs may be obtained from
IBM.

STRAPPING OPTIONS

To assist in selecting the correct type of modem operation,

the various strapping options are given.

Function

Adjustment Range

Purpose

Remarks

Transmission Level

0dBm to —30 dBm
in 1 dB steps

Obtains correct
transmission level

“Maximum permissable output

is specified by PTT. Adjustment
is made at installation

Resynchronization
controlled by modem
(RE-SYNC position)

or by DTE

{NO RE-SYNC position)

-

To select appropriate
resynchronization circuits

RE-SYNC must be used when
DTE is incapable of initiating
resynchronization by ‘request
to send’

NO RE-SYNC can be used when
DTE is capable of initiating
resynchronization by ‘request to
send’

Resynchronization

360 ms or 1.5s

Provides a timeout in a

Timeout is only applicable with

for sending’

resynchronization is taking
place in the modems

Timeout point-to-point configuration, RE-SYNC strap
n Wh::h the‘ sy:cf:hro pittern 1.5s timeout is usually used for
must be received from the transmission via satellite
modem at the other end

Drop of ‘ready ‘Informs DTE that Only applicable with RE-SYNC

strap

‘Ready for sending’ is off until
resynchronization is re-established

‘Request to send’
on permanently

Avoids turnaround times in
point-to-point configurations
with terminals that activate
‘request to send’ only when
transmitting

Can be used with the fan out
feature

Multipoint Control
(strap set to CONTROL)

Bypasses the receive equalizer,
if installed, and activates
appropriate resynchronization
circuits if RE-SYNC strap is
used

Multipoint Tributary
(strap set to
TRIBUTARY)

Activates the transmit
equalizer and the appropriate
resynchronization circuits

if RE-SYNC strap is used

Answer Back
Inhibit on
Multipoint

Inhibits return buzz when
call switch is operated on
calling modem

Must be used on all tributary
modems except one to prevent
mixing of several responses

May be used at control station
to prevent outbound lines from
being disturbed

Signal Ground to

Frame Ground

Grounding assurance

Diagram 8-3. Strapping Options [09084]




Mainline Power Cord

Countries Using 50 Hz

Phase: Brown

Length 6 ft 10 in. /
j 3875 g 110 in. (2,08m) Neutral: Blue

Ground: Green/Yellow

Cable entry isat  Phase: (Black, White)

Countries Using 60 Hz rear of plug /

2 3875 Length 6 ft 10 in. (2,08m) i

Leased Line Cable
USA

Ground: (Green/Yetlow)

3875 Length 8 ft 0 in. {2,43m) O O [«— TransmitPair: (Green, Red)

Cable entry is at Plug Type: 283B
rear of plug

OO *—— Receive Pair: {Black, Yellow)

Other Countries
Transmit Pair: Green, Red
5 3875 Length 8 ft0 in. (2,43m) /——0 }

Max 0.628 in. (15,95 mm)

Switched Network Cable (USA only)

\ }Receive Pair: Black, Yellow

Diameter
Max 0.148 in.(3,76 mm)
Min 0.142 in.(3,70 mm)

Diameter
Max 0.281 in.(7,14 mm)

Connection to Data Coupler Type CBS Colors Z;nzl;h;r;,b;rug
25-pin Plug (Fixed to socket by knurled Data Ti.p (bT) White 24
screws to permit quick release) Data Ring (DR) Black 25
Off Hook (OH) Blue 8
Length 12 ft 0 in. (3,65m) Data Transmission {DA) Yellow 6
Ring Indicator (R1) Violet 5
Signal Ground (SG) Grey 7
Coupler Cut Through (CCT) Brown 3
Switch Hook (SH) Red 4

Note: Cable shield is connected to pin number 1 of the 25 pin plug.

Max 0.686 in. (17,43 mm) ‘L——

Connection to Data Access Arrangement Type COT Cable entry is at

rear of plug
3875 Length 20 ft (6,1m) O O

00
Plug Type: 283B

Diagram 8-4
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-( Max 0.255 in. (6,48 mm)
Min 0.245 in. (6,22 mm)
Max 0.147 in. (3,74 mm)
Min 0.137 in. (3,47 mm)

Important Notice:

The customer is responsible for making the connection of
IBM external cables, at the signal interchange point, to a
customer’s or a vendor’s communication equipment.
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4872 MODEM, MODEL 1, INSTALLATION PROCE-
DURES

Selecting Modem Location

Selecting a modem location usually hinges on the custo-
mer's preferences. A location near the digital equipment is
advantageous because it simplifies the digital interface and
allows the digital equipment operator to monitor the
modem operations. A location as far as 50 feet (maximum
digital equipment cable length by EIA standards) from the
digital equipment could be selected with the idea of
combining or grouping similar functions, such as message
control, communications, and teleprocessing. Connect the
modem to a 115 vac outlet capable of delivering 70 watts in
addition to all other loads connected. Avoid hot spots in
the room, such as those near heating vents or in full sun.
Avoid areas near heavy-duty electrical equipment producing
power transients and static transients, as in arc welding
equipment.

Rack Installation

The 4872 Modem may be rack-mounted by use of an
optional rack mount adapter. The adapter is a standard
19-inch panel with a frame to hold the modem. Customer-
provided slides are bolted to the rack mount adapter to
provide easy pull-out access to the modem.

Installation, Checkout, and Maintenance Procedures

The installation procedure is to be performed at the initial
modem installation, which is followed by the modem
(Analog Loop) self-test procedure and the system equali-
zation and alignment check.

A new modem location that provides a different 115 vac
power source or digital equipment interface connection
requires performance of Steps 4 and 7 of the installation
procedure.

A different telephone line connection requires perfor-
mance of the system equalization and alignment check.

Corrective maintenance can be guided by the malfunc-
tion analysis flowchart (Figure 2-5).* This flowchart
indicates test points to be observed with an oscilloscope.
Waveform photographs are illustrated in Chapter 6% and are
to be compared with the observed waveform. Where
waveform anomalies are observed, corrective action is
suggested in the flowchart.

Corrective action includes card replacement and modem
alignment (Chapter 3).* N

The modem (Analog Loop) self-test and the system
equalization and alignment check procedures are used in
corrective action followup.

Additional troubleshooting aids (provided in Chapter
8)* are the transmitter detailed block diagram (Figure
2-10)* and receiver detailed block diagram (Figure 2-11).*
ALD page numbers are referenced in Figures 2-10* and

2-11* and in the malfunction analysis flowchart, Figure
2-5.*

Installation Procedure

Note: After unpacking, remove the bottom cover (refer to
Chapter 5)* and ensure that each SLT card and cable
paddle card is securely seated.

1. Make certain that the POWER switch is in the OFF
position and that the power outlet to which the modem
is to be connected is a 115 vac, 60 Hz source. The
modem typically consumes 70 watts.

2. Connect the interface cable from the terminal equip-
ment to a flush-mounted receptacle on the rear of the
modem. .

3. Connect the 14-foot cable with the four-pronged con-
néctor on the rear of the modem to the telephone line
receptacle.

4. Make certain that the digital equipment and modem
have a common power ground. A third wire in the 115
vac line is a common power ground.

5. Connect the 6-foot power cable on the rear of the
modem to the power outlet.

6. Remove the top cover to expose the control/meter panel
and set the MODE switch to OPR, the TRANSMIT
switch to DATA, and the METER switch to SGL QUAL.

7. One ground strap on the power supply connects signal
ground to chassis ground. Some modem installations
may perform best (less data errors) with the ground
strap disconnected. This “optional” strap is illustrated in
Chapter 4 (Figures 2-9 and 2-10).*

One way to observe an input quality difference, if it
exists, is to have a pattern sent from the digital equipment
to the modem. With the modem POWER switch to ON and
the top cover removed (refer to Chapter 5 for removal
procedures), observe the input signal at pin location
N1B03. The input signal should have its positive and
negative excursions equal distance from zero reference. If
the distance is not equal (asymmetrical), disconnect the
ground strap and observe the input signal. Position the
ground strap according to the best signal reference.

Modem (Analog Loop) Self-Test Procedure

The modem self-test procedure provides a positive indica-
tion of modem failure. It does not, however, prove
conclusively that the modem is operating properly, because
it does not check the digital and analog interfaces, the
susceptibility to noise, or the line equalizers. It also does
not fully exercise the design limits of the timing recovery
circuits, because the basic transmitter and receiver timing is
derived from a common oscillator. This procedure does,
however, indicate most failures and is useful as a quick
check that repair has been accomplished satisfactorily.

*See 4872 Modem - Model 1 Theory - Maintenance Manual.



Refer to Figure 2-1* for the control panel illustration
and to Diag. 8-6.for the self-test configuration. Proceed as
follows:

Note: The top cover must be removed to gain access to the

control panel. {Removal instructions are in Chapter 5.)*

. Set the POWER switch to ON.

. Set the MODE switch to ANLG LOOP.

. Set the METER switch to SGL QUAL.

. Set the TRANSMIT switch to TONE.

. Observe that the DATA CHECK light flashes.

. Set the TRANSMIT switch to PATT. Observe that the
DATA CHECK light does not flash and that the meter
indicates zero. If these conditions are not met, proceed
with the diagnostic procedures, Section 2.4.%

7. Position the METER switch to LEVEL and observe a

midscale (100£5) reading.

8. Position the METER switch to SGL QUAL and observe
that the DATA CHECK light is extinguished and that
the meter indicates less than 5. If the meter does not
work, replace the meter amplifier cord G3.

9. If the preceding requirements (Steps 5, 7, and 8) are not
met, align the modem as described in Chapter 3.* If
alignment fails to correct the malfunction, proceed with
the malfunction analysis in Section 2.4.*

OO PhWN =

System Equalization and Alignment Check

Note 1: Performance of the procedure in Section 2.2* is
prerequisite to the equalization procedure.

Note 2: Local and distant modems may be equalized
sequentially or simultaneously.

Equalization Procedure (Refer to Diag. 8-7.)

1. Position the MODE switch to OPR. )

2. Request the distant modem operator to transmit a test
pattern by selecting the PATT position of the TRANS-
MIT switch. The distant modem MODE switch must be
positioned to OPR or ANLG LOOP. All other distant
modem controls have no effect on local modem
equalization and alignment.

3. Place the METER switch to LEVEL and adjust the
LEVEL control until the meter indicates 100.

Carrier Phase Equalizations

4. Place the METER switch to EQL, and set the LOW
FREQ and HIGH FREQ switches to the OFF position.

5. Adjust the CARRIER PHASE control very slowly (the
meter is highly damped) to obtain the lowest value on
the meter and note the reading.

6. Adjust the LEVEL control to reduce the meter reading
to its lowest value.

7. Place the HIGH FREQ switch to each of the other
positions, and repeat Steps b and 6 for each position.

8. Place the HIGH FREQ switch to the position in which
the lowest value was obtained and readjust the
CARRIER PHASE control for the lowest meter read-
ing.

9. Set the LOW FREQ switch to each of the other
positions, and repeat Steps b and 6 for each position.

10. Place the LOW FREQ switch to the position in which
the lowest value was obtained and readjust the
CARRIER PHASE control for lowest value meter
reading.

11. Adjust the LEVEL control for a minimum value meter
reading. A meter indication of less than 50 is typical,
but each installed modem has an individual'norm and
failure level. The failure level should be established
during installation and referred to during maintenance
for a measure of operational degradation.

To establish and check the failure level, observe the
DATA CHECK indicator and increase the meter indica-
tion with the RCVR LEVEL control until the indicator
blinks more frequently than once a minute. Record the
meter indication. Reposition the LEVEL control for a
minimum meter indication. Repeat the failure level
check with the RCVR CARRIER control.

Pilot Phase Adjustments

12. Place the METER switch to the SGL QUAL position.

13. Rotate the PILOT PHASE control back and forth
slowly to locate the lowest value on the meter. The
lowest value may be noted in the midrange and at the
end of the control rotation. Select the midrange lowest
value.

14, Set the PILOT PHASE control halfway between the
positions where the meter indicator just rises from the
lowest value.

15. Adjust the LEVEL control once again to obtain the
lowest value.

4872 Model 1, Physical Planning, Installation and Alignment (Sheet 2 of 2)

Telephone Line Alignment Checks

16. Position the MODE switch to OPR and the TRANSMIT
switch to PATT for both modems. Both local and
distant operators observe the DATA CHECK lamp for
about 6 minutes. If it illuminates more than once per
minute, trouble with the telephone lines or modem
maladjustment is indicated. Correct before proceeding.
The modem alignment procedure is in Chapter 3,* and
the diagnostic flowchart is in Section 2.4* if needed for
modem adjustment.

* See 4872 Modem - Model 1
Theory - Maintenance Manual

Local Modem

System Operation Check

17. Prerequisites to the system operational check for both
local and distant modems are the following;
a. System equalization and alignment procedure
complete.
b. Applicable switches positioned to OPR, DATA,
and SGL QUAL.
c. Operate lamp is illuminated.

Request the local and distant digital equipment opera-
tors to run a system evaluation test (refer to Diag. 8-5).

Distant Modem

— . o Receiver -
Digital Transmitter ] Digital
Equipment ) Telephone Lines ) Equipment

a———— Receiver st Transmitter ———

Diagram 8-5. Operational Configuration

f——————— e — —— ——
|
Digital | Transmitter I Analog
Equipment | |
|
|
e e e e e e e ———— J
Diagram 8-6. Modem Self-Test Configuration
Local Modem Distant Modem
Transmit (TRAI\;SMIT
Switch to PATT .
B . =
If Requested by Distant > Receiver .
Digital Oper. Digital
Equipment Equipment
< . Y Transmitter (TRANSMIT
Receiver Switch to PATT) -
t (Effectively Open When in Test Mode) +

Diagram 8-7. Equalization Configuration
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4872 MODEM, MODELS 2 AND 3, INSTALLATION
PROCEDURES

This section defines the parameters for use in planning the
installation of the I1BM 4872 Modem.

Location

The modem is available in either a desk-top or a rack-
mounted model. The rack-mounted model fits standard
19-inch RETMA racks and permits use of any one of several
manufacturer’s slides (including tilt-type slides).

Environment

Temperature Range: 50°F to 110°F

{10°C to 43.5°C)
Humidity Range: 8% to 80% normal
Altitude: Sea level to 7000 feet

{0 to 2134 meters)

Cabling/Connectors

Both power and signal cable connections are made on the
rear of the modem. A standard 6-foot, three-wire molded
power cord is provided. Interface cables (customer pro-
vided) must be in accordance with E|A-RS-232-B and must
have a connector to attach to a flush-mount receptacle
{Cannon Electric Co. DB 19604-433-0, I1BM P/N 385951).
Attachment to the telephone channel is through a 14-foot
cable with an attached four-prong connector (IBM P/N
341200). This will connect with a Western Electric 4048
surface-mount or a Western Electric 483A flush-mount
receptacle. For modems with the Fanout feature, see
Chapter 5, "‘Cable Adapter.” _

Should it be necessary to remove the |IBM connector
(P/N 341200) in order to make connection on a terminal
board, the wires should be mated as follows (note that
there are two alternate color code configurations in the
I1BM cable):

IBM Telephone Co.
Transmit Pair White-Black
(wide pins or Red-Green
on connector) White-Green
Receive Pair Red-Blue
(narrow pins or Black-Yellow
on connector) Red-Black

Electrical Power Requirements

Voltage: 115 vac
Tolerance: 10%
Frequencies: 60 £ 0.5 Hz
Power Consumption: 70 watts

Overload protection is provided inside the modem
enclosure.

The modem and the computer it is serving must have a
common ground.

Telephone Line Requirements

Common Carrier Leased Private Telephone Line—Type
3002, C2 conditioned.

Privately Owned Communications Facilities—The
facility must be equivalent to a Type 3002, C2 conditioned
line.

Attenuation: 16 db = 1 db at 1000 Hz

Frequency

Response: 300 to 3000 Hz, -2 to +6 db;
500 to 2800 Hz, -1 to +3 db
(attenuation relative to 1000
Hz response)

Frequency

Translation: +5Hz

Envelope Delay
Distortion: 1000 to 2600 Hz, less than
500 microseconds; 600 to
2600 Hz, less than 1500
microseconds; 2800 Hz,

less than 2000 microseconds

Noise Impulse noise 15 counts in
15 minutes, -72 dBrn 0 vb;
message noise, “'C"’ weight-
ing less than 52 dBrnCo

MODEM TEST

There are two test configurations that are useful for fast
checks of the modems and the telephone lines; the Analog
Loop test and the Digital Loop test.

Analog Loop Test

The Analog Loop test provides a positive indication of

modem failure and may be used to verify operation of an

individual unit. The test does not, however, prove conclu-

sively that the modem is operating properly, because it does

not check digital or analog interfaces, equalizers, or

susceptibility to telephone line noise. The same procedure

may be used for Model 2 and Model 3.

. Set the POWER switch to ON.

. Set the MODE switch to ANLG LOOP.

. Set the METER switch to SGL QUAL.

. Set the TRANSMIT switch to TONE.

. Observe that the DATA CHECK indicator flashes.

. Set the TRANSMIT switch to PATT.

. Observe that the DATA CHECK indicator does not flash
and that the meter indicates approximately 10 or less.

. Set the METER switch to LEVEL.

9. Observe a midscale, approximately 100, reading on the

meter.

NOOS WN =
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If any or all of the conditions in Steps 5, 7, and 9 are
not met, maintenance is required.

Note: Do not switch any remote modem to ANLG LOOP
without first disconnecting the modem from the telephone
line to avoid interrupting the remaining multipoint system.

Digital Loop Test

Digital Loop test should be performed following Analog
Loop test. Digital Loop test is used primarily to verify the
ability to communicate via telephone lines. This test also
exercises additional circuits within the modem, which
cannot be checked in Analog Loop. The test should be
performed using the master and each remote modem, in
turn, following this procedure:
1. Position the switches on the master modem as follows:

a. Set the POWER switch to ON.

b. Set the MODE switch to DGTL LOOP.

c. Setthe TRANSMIT switch to DATA.

d. Set the METER switch to SGL QUAL.

10.
1.

12.

13.
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. Position the switches on the selected remote modem as

follows:

a. Set the POWER switch to ON.

b. Set the MODE switch to OPR.

c. Setthe TRANSMIT switch to PULSE.
d. Set the METER switch to EQL.

. Observe that the DATA CHECK indicators on both

units flash.

. Set the TRANSMIT switch on the remote modem to

PATT.

. Observe that the DATA CHECK indicators are extin-

guished on both units.

‘Note: |f the conditions in Steps 3 and 5 are not met,

perform the alignment procedure in Chapter 7 and
repeat Digital Loop test. If the alignment procedure
does not correct the defective condition, maintenance
is required.

. If the conditions in Steps 3 and b are met, the Digital

Loop test should be run in reverse with the same two
modems.

. Position the switches on the master modem as follows:

a. Set the MODE switch to OPR.
b. Set the TRANSMIT switch to PULSE.
c. Set the METER switch to SGL QUAL.

. Position. the switches on the remote modem as follows:

a. Set the MODE switch to DGTL LOOP,
b. Set the TRANSMIT switch to DATA.
c. Set the METER switch to SGL QUAL.

. Observe that the DATA CHECK indicators on both

units flash.

Set the master modem TRANSMIT switch to PATT.
Observe that the DATA CHECK indicators are extin-
guished on both units. ,

If Steps 9 and 11 indicate a problem, maintenance is
required.

Following successful tests in both directions between
the master and a remote modem, repeat the entire
procedure with the master and each remote modem in
the network in turn, until all have been checked.



For a summary of all positions of the MODE and
TRANSMIT switches, see Table 1.

Model 2 Reset Button

This control is used in conjunction with self-test and
remote-to-master transmission tests. During the reception
of a test pattern, if the DATA CHECK indicator is on, the
RESET button should be depressed. If the modem is in test
and is receiving the test pattern properly, the DATA
CHECK light should be extinguished, except during the
occurrence of errors,

Model 3 Equalization and Alignment Controls

The upper section of the Control/Meter pane! contains the
controls for adjusting the transmitter to permit operation
from the remote transmitter to the master receiver. These
controls include the COMPROMISE EQL switches, the
CARRIER PHASE control, and the CARRIER LEVEL
control.

The lower section of the panel contains the controls for
adjusting the receiver to permit operation from the master
transmitter to the remote receiver. Controls for modem
self-testing and system testing are also included on the
lower panel.

Transmitter Controls

LEVEL Control—-This control adjusts the amplitude of the
transmitted carrier.

CARRIER PHASE Control—This control adjusts the phase
of the transmitted carrier.

COMPROMISE EQL Switches—There are two six-position
rotary switches provided for fixed-compromise equaliza-
tion. These switches incrementally correct telephone
channel delay distortion. One switch provides high-
frequency equalization and the other provides low-
frequency equalization. The range of the switches is from
zero (OFF) to FULL delay distortion correction for
telephone channel C2 lines (ranging from worst-case C2 to
ideal).

Receiver Controls

LEVEL Control—This control adjusts the amplitude of the
received signal prior to its detection.

CARRIER PHASE Control—This control adjusts the phase
of the received carrier.

COMPROMISE EQL Switches—Same as transmitter con-
trols.

PILOT PHASE Control—This control adjusts the phase of
the recovered pilot for praper timing recovery. When all
other controls have been properly adjusted and an error-
free test pattern is being received, the proper adjustment of
this control is the position midway between the two points
that cause an upward meter deflection. With the modem in
TEST and receiving the test pattern, if the received data is
not error free at the conclusion of this final adjustment, the
DATA CHECK indicator will illuminate.

Equalization and Alignment Procedure

The multipoint Model 2 and 3 modems can be adjusted and
operated using the procedures outlined in this chapter.

Table 1. DATA CHECK Indicator Operation

DATA CHECK Lamp Status
MODE Switch TRANSMIT Switch
No Errors Received Errors Received Loss of Carrier*
OPR DATA Extinguished Extinguished Continuous Illumination
(probable open telephone
line)
ANLG LOOP DATA X X Continuous Illumination
TONE X X (loss of carrier within
PULSE X X modem)
PATT Extinguished Blinks
DGTL LOOP DATA** X X Continuous Illumination
TONE** X X (probable open telephone
PULSE** X X line)
PATT** Extinguished Blinks

NOTE: DATA CHECK lamp operation depends on the settings of the MODE and TRANSMIT switches. An “X" indicates
that the DATA CHECK lamp blinks, but is not indicative of errors. Data checking does not occur in DATA, TONE,

or PULSE switch positions.

*For Model 2 only, DATA CHECK indicator will illuminate during periods when no remote modems are transmitting. This is

normal and is not an error indication.

**Distant TRANSMIT switch position; local TRANSMIT switch is ineffective during digital loop test.
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Reequalization and alignment, in case of telephone line
changes, can be performed by the customer’s operator. This
procedure can be accomplished quickly and does not
require any special skills or prior knowledge.

The modem is first connected to the telephone line and
115v, 60 Hz power, as described in Chapter 9.* Voice
contact with the remote modem is required and can be
made using the alternate voice capability.

The following itemized procedure is then employed to
adjust the modem for proper operation over the telephone
line. The purpose of these adjustments is to equalize or
“match’’ the modem to the line so that digital data may be
passed with as few errors as possible. The key to this
procedure is the built-in meter on the Control/Meter panel.
All controls noted are shown in Figures 5 and 6,* and

- cross-reference to these figures will help clarify the pro-

cedure.

The initial procedure is to check all of the modems in
the system (master and remote units). This is accomplished
by performing the following steps:

1. Check for proper operation of master and remote
modems:

a. Set MODE switch to ANLG LOOP (Analog Loop).

b. Set TRANSMIT switch to PATT (Pattern).

c. Set METER switch to SGL QUAL (Signal Quality).

d. The DATA CHECK light should be extinguished,
and the meter should read less than 20 for proper
operation. (Depress the RESET button on the
master if this result is not obtained.) If these
conditions are not met, maintenance is required.

The next step permits equalization and alignment of all
the remote (Model 3) receivers on the multipoint line. The
operator at each remote location is contacted by the
operator at the master location, who controls the adjust-
ment procedure. The remote operators are told to perform
the following procedure:

2. Equalize and align the remote modem receivers on the
telephone line:

a. The operator at the master modem sets the TRANS-

MIT switch to PATT and the MODE switch to OPR.

Note: In the following procedures, the LEVEL and
CARRIER PHASE knobs should be rotated slowly for
best alignment.

b. On the remote modem, place the MODE switch to
OPR, the METER switch to LEVEL, and the
TRANSMIT switch to PATT. Adjust the receiver
LEVEL control until a reading of 100 is obtained
on the meter.

Legend:
* 4872 Modem, Models 2 and 3 — SRL

C.

Place the METER switch to EQL {Equalize) and the

receiver COMPROMISE EQL switches (both LOW

FREQ and HIGH FREQ) to OFF. Adjust the

receiver CARRIER PHASE and LEVEL knobs until

the lowest meter reading is obtained.

The best receiver equalizer settings are determined

as follows: Set the HIGH FREQ switch to .2 and

again adjust the receiver CARRIER PHASE and

LEVEL controls for the lowest meter reading.

Repeat this procedure for all of the HIGH FREQ

positions (OFF, .2, .4, .6, .8, FULL) and find the

position that gives the lowest meter reading. Set the

HIGH FREQ switch to that position and again

adjust the receiver CARRIER PHASE and LEVEL

controls for the lowest meter reading.

Repeat this procedure with the receiver LOW
FREQ switch and select the position that gives the
lowest meter reading. After selecting the best LOW
FREQ setting, return to the HIGH FREQ switch
and repeat the process to select the final best HIGH
FREQ position.

With the HIGH FREQ and LOW FREQswitches in

their selected positions, readjust the receiver

CARRIER PHASE and LEVEL knobs for the

lowest meter reading.

Set the METER switch to SGL QUAL (Signal

Quaiity). Adjust the PILOT PHASE control for the

lowest meter reading. The PILOT PHASE control is

a coarse adjustment.

The meter will read its lowest setting over several
degrees of PILOT PHASE adjustment. Set the knob
to the approximate middle of this adjustment range.
With the METER switch still in the SGL QUAL
position, readjust the receiver LEVEL control to
obtain the lowest meter reading.

After these adjustments are complete, a quick check

for satisfactory remote modem operation can be

made by observing that:

(1) A meter indication of less than 50 is typical, but
each installed modem has an individual norm
and failure level. The failure level should be
established during installation and referred to
during maintenance for a measure of opera-
tional degradation.

To establish and check the failure level,
observe the DATA CHECK indicator and
increase the meter indication with the receiver
LEVEL control until the indicator blinks more.
frequently than once a minute. Record the
meter indication. Reposition the LEVEL con-
trol for a minimum meter indication. Repeat
the failure level check with the receiver
CARRIER control.

(2) The DATA CHECK indicator does not light
more than approximately once a minute.
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Upon completion of remote receiver alignment, the
remote operators advise the master operator that they are
ready for the next step.

The next step permits equalization and alignment of the
remote (Model 3) transmitters on the multipoint line.
During this alignment, continuous voice contact must be
maintained between the master operator and the remote
operator. The operator at the master station may talk
unilaterally to the remote stations without affecting digital
data transmission from the remote modems to the master
modem. During this procedure, the operators at the remote
stations may not talk to the master operator, because this
will disrupt the transmission of data from the remote
modem to the master modem and prevent proper align-
ment.

3. All adjustments are made at the remote modem, but the
meter is monitored on the master modem. Thus, the
operator at the master station must continually advise
the operator at the remote station concerning what
controls to adjust, which way to adjust them, and when
to stop the adjustments. The following procedure
simplifies this operation:

a. The operator at the master station calls all of the

remote stations and tells them to set the TRANS-
MIT switch to DATA and the MODE switch to
OPR. He advises them that he will call each one
sequentially to align the multipoint link in the
direction from the remote modem transmitters to
the master modem receiver.

b. The master station operator calls the first remote

station operator and advises him to set the TRANS-
MIT switch to PATT.

c. The master operator places his own METER switch

to LEVEL.

d. The master operator advises the remote operator to

rotate his transmitter LEVEL control slowly until a
reading of 100 is obtained on the meter at the
master modem.

The master operator then switches his METER
switch to EQL. He advises the remote operator to
switch the transmitter COMPROMISE EQL
switches (both LOW FREQ and HIGH FREQ) to
OFF. He then advises the remote operator to adjust
the transmitter CARRIER PHASE knob slowly
until the lowest reading obtainable is observed on
the meter on the master modem.

The best remote modem transmitter equalizer set-
tings are selected as follows: Using the meter at the
master modem, have the remote operator set the
HIGH FREQ switch to .2 and again adjust the
transmitter CARRIER PHASE for the lowest meter
reading on the master modem.

Repeat this procedure for all of the HIGH FREQ
positions (OFF, .2, 4, .6, .8, FULL) and find the
position that gives the lowest meter reading. Advise
the remote operator to set the HIGH FREQ switch
to that position, and again adjust the transmitter
CARRIER PHASE for the lowest meter reading.

The master operator advises the remote operator
to repeat this procedure with the transmitter LOW
FREQ switch.

After selecting the best LOW FREQ setting, the
master operator advises the remote operator to
repeat the process again on the HIGH FREQ switch,
because additional improvement can usually be
obtained by a final readjustment.

The master operator advises the remote operator to
set the transmitter HIGH FREQ and LOW FREQ

switches to the selected positions. The remote

operator should then readjust the transmitter

CARRIER PHASE knob to obtain the lowest meter

reading on the master modem.

At the master modem, the operator sets the

METER switch to SGL QUAL (Signal Quality). He

advises the remote operator to adjust his transmitter

LEVEL control slowly to obtain the lowest meter

reading on the master modem.

After all these adjustments are complete, a quick

check for satisfactory operation with the first

remote station can be made by observing the
following:

(1) A meter indication of less than 50 is typical, but
each installed modem has an individual norm
and failure level. The failure level should be
established during installation and referred to
during maintenance for a measure of opera-
tional degradation.

To establish and check the failure level,
observe the DATA CHECK indicator and
increase the meter indication with the trans-
mitter LEVEL control until the indicator blinks

8-10

more frequently than once a minute. Record
the meter indication. Reposition the LEVEL
control for a minimum meter indication. Repeat
the failure level check with the transmitter
CARRIER control.

(2) The DATA CHECK indicator does not light
more than approximately once a minute. If the
indicator flashes more frequently, trouble with
the alignment or the telephone line is indicated.

The first remote station is now properly adjusted.

The master station operator advises this remote

operator to switch his , TRANSMIT switch to

DATA. .

Each remaining remote station is contacted and

aligned, one at a time, using the procedure des-

cribed for the first station.

After all stations are properly aligned, a check is

made that all modem TRANSMIT switches are on

DATA, all MODE switches are on OPR, and all

METER switches are on SGL QUAL.

The system is now ready for operation.




Section 9. Transmission Control Units

2701 DATA ADAPTER UNIT MODEL 1

Plan View (Template GX22-6857)
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2701 Physical Planning and Cabling Schematic

Specifications

Dimensions:

F S H
Inches 40 25-1/2 40
(cm) (102) (65) (102)
Service Clearances:

F R Rt
Inches 42 42 30
(cm) (107) (107) (76)
Weight: 600 Ib (280 kg)
Heat Output: 3,000 BTU/hr (760 kcal/hr)
Airflow: 120 cfm (4 m3/min)

Power Requirements:

kVA 1.0

Phases 1

Plug R&S, FS3720

Connector R&S, FS3913

Receptacle R&S, FS3743
Environment Operating:

Temperature 50°-90°F (10°-32°C)

Rel Humidity 8%-80%

Max Wet Bulb 78°F (26°C)

(15)

2701 DATA ADAPTER UNIT CABLING SCHEMATIC

YYVYY

350 Multiplexer Channel

351 Selector Channel

352 Control Unit

353 Sequence and Control {(EPO)
361 Channel-to-Channel Adapter

2701

T T 355: Telegraph Type |

357, 364, 365, 367

Modem/Demodem
Data Set, Telegraph Type ||

ggg Parallel Data
363 Data Set and ADU .
Parallel Data Extension
Group No. of Max

No. Cables From To Length (ft}  Notes
350 2 2701 Multiplexer Channel - 1
351 2 2701 Selector Channel - 1
352 2 2701 Control Unit - 1
353 1 2701 Channel 100 2
355 1 Terminal Board 2701 40 5,12
356 1 Customer-owned

Communications Line 2701 40 4,12
357 1 Data Set 2701 40 6,12
358 3 Parallel Data (SF #5500) 2701 40 3,12,13
361 2 2701 Channel-to-Channel Adapter - 1,7
362 2 Data Set and ADU 2701 40 8,12
363 2 Parallel Data Extension (SF #5505) 2701 40 9,12,15
364 1 ADU (SDA) 2701 40 10,12
365 1 SDA Type | and SDA Type |l 2701 40 11,12
367 1 SDA Type | and SDA Type Il 2701 40 12,14

Notes:

1. Total cable length of 200 feet (unless modified by 9. Required for first and third extensions only of SF

W

general control-to-channel cabling schematic) available
to attach up to eight control units to a channel.

#4640, #4645, or #7885 with SF #1302), one for each
line.

10.

#5505 (maximum of four).
For Synchronous Data Adapter (SF #1303 and

. Sequence and control (EPO). #1314).

. Order group 358 for SF #5500 (maximum of four). 11. For Synchronous Data Adapter (SF #3461, #3463,

. Customer-owned communications lines (SF #4636 and #7695, and #7697).

#4637). : 12, See Appendix E for cable specifications.

. Use for Telegraph Type | {(SF #4633, #7860, #7861, 13. Group 358 is two assemblies with a total of three
and #7862). cables to common-carrier facility.

. Use for SF #4656 and #4657. Use for SF #4640, 14. For connection to one RS-232, RS-232A, or RS-232B
#4645, #4646, #4648, and #7885 if neither SF interface data set with SF #3462, #3464, #7696
#1302, #4636, nor #4637 is used. {(including attachment from the IBM 4872 Modem),

. To channel-to-channel adapter (SF #1850). #7698, or #7699.

. Use when both data set and ADU are required (SF 15. Group 363 is one assembly with two cables to

common-carrier facility.



2701 Jumpering Flowcharts (Sheet 1 of 5)

2701 Jumpering Flowcharts

Auto Call

No

Enter Communication : 3271, 3275 Leased Line,

Interface Configuration i 3275 Dial

Feature
FC 1314

ElIA Data Set on Interface A
with Auto Call Interface
(FC 7698 and FC 1314)

'

BS050 Sheet 2 of 13

X1 Acceptance of Dial, Search, and Adprep

commands.
Select ACCEPT DIAL option.

A |

BS050 Sheet 2 of 13

X1 Acceptance of Dial, Search, and Adprep
commands.
Select REJECT DIAL option.

-

Interface A FC 7697, FC 7698, or FC 7699.

Basic Data Set interface of this adapter or
first interface of adapter equipped with
Dual Communication Feature; FC3463,
FC4464 or FC3465.

Page 9-3
Page 9-4

Dual Comm.
Interface Feature

No

FC 3463, FC 3464
or FC 3465

Interface
Yes

3271,
3275 Leased
Line, 2 wire

No

Aand B
complete

No Exit to Code
Configuration

Y

Interface B FC 3463, FC 3464, or FC 3465

2nd Data Set Interface of this adapter or
the interface obtained with the Dual
Communications Interface Feature.

ElA Data Set Interface: FC7698, FC7699,
FC3464, or FC3465.

Page 9-4

Yes

Yes

Request to Send
on permanently.

BS050 Sheet 3 of 13

X1 Data Set interface — Request to Send
controls.

The option REQ TO SEND LOGICALLY

SWITCHED wil!l be selected prior to

shipment. This is the correct setting for

the 3270 Display System

Page 9-3
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3271, 3275
Leased Line

Synchronous
clock speed
greater than
1200 baud

Yes

No 1200 Baud

Associated

with selected No

BS050 Sheet 9 of 13

X!l Internal Clock Feature speed selection
Select NO INTERNAL CLOCK option.

BS050 Sheet 3 of 13

X1l External Data Set Clock or Internal
Clock feature selection

Select EXTERNAL DATA SET CLOCK

option for appropriate interface (A or B).

Is this édapter the master
terminal in a 4 wire Full Duplex
centralized multipoint network

attached to the selected interface

(A or B) and the remote

terminal is not an 1130

Is the

attached data Yes

BS050 Sheet 4 of 13

X111 New Sync option
Select NOT NEW SYNC for appropriate
interface (A or B).

Set a WE201 or
equivalent

Interface
AorB

|
|
1
' Sync Clock present

but not used on
| this interface.

BS050 Sheet 9 of 13

X1l Internal Clock Feature speed selection
Select 1200 BPS CLOCK - FC 7692. If both
interfaces of a dual comm. interface adapter
use internal clock feature, they must both
run at this common selected spe_e;l-.-

{

BS050 Sheet 3 of 13

XII External Data Set Clock or Internal
Clock feature selection

Select INTERNAL CLOCK feature option

for appropriate interface (A or B).

o Interface A - Clock Supplementary Code 1

e Interface B - Clock Supplementary Code 2

@ Interface A and B - Clock Supp. Code 3

Is
Data Set
aWE201B

Yes

FC7699 or
FC3465

BS050 Sheet 4 of 13

X1l 201B option
Select NOT 2018 DATA SET option for

appropriate interface (A or B).

2701 Jumpering Flowcharts (Sheet 2 of 5)

'

BS050 Sheet 4 of 13

XI1 201B option
Select 201B DATA SET option for
appropriate interface (A or B)

Page 9-2




2701 Jumpering Flowcharts (Sheet 3 of 5)

Page 9-6

Dual
Code feature

No

l<

FC 3455

Code

Yes Aand B

Page 9-2
C
Code
Configuration
1
Exit to Selector !
Channel option |
and station selection. =
}
Code A
Basic code or 1st code of Dual Code feature
Choose one:
e EBCDIC — FC9060
e ASCII — FC9061

]

Page 9-6

complete

Is

selected Yes

Code A or
B ASCII

BS050 Sheet 6 of 13

X1l ASCI1 Modification on received parity.
Select NOT ASCII option for appropriate
code (A or B).

BS050 . Sheet 6 of 13

Code B

2nd Code of Dual Code feature. Choose one:
e EBCDIC — FC9070

e ASCII — FC 9071

BS050 Sheet 4 of 13

X1 ASCII Modification on received parity.
Select ASCII option for appropriate code
(A or B)

Transparency
feature in this
adapter, FC9700
Code A or FC9701
Code B

Yes

Associated

r

X! 8 or 6 Bit Code
Choose 8 BIT for selected Code (A or B).

BS050 Sheet 6 of 13

XI CRC or LRC Checking option.
Select CRC for appropriate code (A or B).

'

BS050 Sheet 7 of 13

X1 ASCII with LRC option.
Select NOT (ASCIl WITH LRC) for
appropriate code (A or B).

Page 9-56

with ASCII
code

Page 9-5
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BS050 Sheet 6 of 13

XI CRC or LRC Checking option.
Select LRC for appropriate code (A or B).

BS050 Sheet 7 of 13

X1 ASCI1 with LRC option.
Select (ASCII WITH LRC) for appropriate
code (A or B).

Transparency
feature in this

Associated

No with Selected

Code AorB

BS050 Sheet 7 of 13

X1l Transparent Mode option.
Select TRANSPARENT MODE jumpering.

'

BS050 Sheet 8 of 13

X| Encode DLE Character
Jumper the DLE control character for
appropriate code (A or B).

'

BS050 Sheets 11 and 12 of 13

adapter FC 9700
Code A or FC 9701

For Selected Code (A or B), the following
control character Encodes and Decodes

Control Character Decodes

'

Code B

feature

Page 9-4
E
Yes
- T
| 3275 Dial
| does not use
l Transparency
|

must be jumpered.

BS050 Sheet 7 of 13

X111 Force BCC after ITB Characters.

BS050 Sheet 5 of 13

XI Encode SYN character.

2701 Jumpering Flowcharts (Sheet 4 of 5)
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Assumed upon
shipment,

Page 9-4

Enter Selector
Channel option
and station
selection.

Is this

adapter

No Yes

BS050

Sheet 2 of 13

X1l Early Channel End option.

cycle).

Select NOT EARLY CHAN END (Chan End
and Device End presented on same Status

attached to a

Selector
Channel

BS050 Sheet 2 of 13

XI1 Early Channel End option.

This option will be selected as NOT EARLY
CHAN END upon shipment from the factory.
Depending upon programming, this option
can be changed to provide an immediate
Channel End after initiation of Disable,
Prepare, and Adprep commands.

-

BS050 Sheet 2 of 13

Xl Acceptance of Dial, Search, and
Adprep commands,
Select REJECT SEARCH AND ADPREP.

9-6



2703 TRANSMISSION CONTROL MODEL 1

Plan View (Template GX22-6857)
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2703 Physical Planning and Cabling Schematic

Specifications

Dimensions: *

F S H
Inches 32-1/4 67-3/4 70-3/4
{cm) (82) (172) (180)
Service Clearances:

F R Rt L
Inches 30 36 66 66
(cm) (76) (91) (168) (168)
Weight: 2,200 Ib (1,000 kg)
Heat Output: 11,750 BTU/hr (3.000 kcal/hr)
Airflow: 2,000 cfm (57 m3/min)

Power Requirements:

kVA 43

Phases 3

Plug R&S, FS3760

Connector R&S, FS3934

Receptacle R&S, FS3754
Notes:

*Dimensions can be reduced to 29-1/2” x 60" x 70" (75
cn X 152 cm x 178 cm) for shipping. See sales

representative for specifying dimensions on the order.

2703 TRANSMISSION CONTROL CABLING SCHEMATIC

Multiplexer Channel
420 % 424, 427,428,429
et Data Set
Other Control Units
421 —<
2703 425 )
Channel-to-Channel Adapter k————Telegraph Terminal Board
422 -
Sequence and Control (EPO) i
423 g qu an n — Line Adapter
Group No. of Max
No. Cables From To Length (ft) Notes
420 2 2703 Multiplexer Channel - 1
421 2 2703 Control Unit - 1
422 2 2703 Channel-to-Channel Adapter - 1,10
423 1 2703 Channel 100 2
424 4 Data Set 2703 40 34
425 2 Telegraph Terminal Board 2703 40 48
426 8 Customer-owned
Communications Line 2703 40 4,9
427 4 Data Set (Auto Call) 2703 40 4,6
428 1 Data Set (To 2712) 2703 40 45
429 2 Data Set (Synchronous) 2703 40 4,7
Notes:

1.

N

H

Total cable length of 200 feet (unless modified by
general control-to-channel cabling schematic) available
to attach up to eight control units. -

. Sequence and control (EPQ).
. Use with data line set (SF #3205 and #3206). Use one

for each group of four data sets.

. See Appendix E for cable specifications.
. For SF #8047 and #8057 (one group provides for one

each of SF #8047 and #8048, or one each of SF
#8057 and #8058).

10.

. For SF #1340 and #1341. Use one for each group of

data sets.

. For SF #7710, including attachment from the IBM

4872 Modem. Use one for each group of data sets.

. For SF #7897 (one group provides for one each of SF

#7897 and #7898). Each group contains 16 lines.

. For #4686, #4687, and #4688. Each group contains 8

lines.
To channel:to-channel adapter (SF #1850).



Appendix A. Plug Types

The letter code designation (A, B, F, or G) for plug types
for 3270 machines is included on individual machine
specification pages in GA27-2787. Matching receptacles are
identified in the following chart:

Plug Type* A B F G
NEMA Receptacle
Reference No. S-15R  |L5-15R |6-15R | L6-15R
Single (H, P&S) | (H, P&S) | (H, P&S)| (H)
5261 4710 5661 4560
Receptacle
Mfg. (H, P&S) | (H, P&S) | (H, P&S)| (H)
No.+s Duplex | 5262|4700 |s662  |4550
In-line (H, P&S) | (H, P&S) |(H, P&S)| (H)
5269 4730 5669 4580
Schematic — Face - & 1¢ G = S
of Receptacle @
(G = Ground)
Rating:
Amperes/Volts 15/125 |15/125 |15/250 |15/250

*In the U.S. and Canada, these plug types {or equivalent) are
supplied with the machines; the customer provides matching
receptacle. In World Trade countries other than Canada, only
the power cord is supplied; the customer provides plugs to
match local receptacles.

Abbreviations of manufacturers’ names are indicated in
parentheses: Hubbell (H), Pass and Seymour (P&S). Receptacles
B and G are locking type.
**Or equivalent.

Plug Types

Branch Circuits and Grounding

The power cords have a green or green and vyellow
equipment ground wire. For safety, each branch circuit
should have an insulated wire conductor (green or green
and yellow) for grounding the equipment. All branch-
circuit ground wires should be tied to a common ground at
the distribution panel, and a single ground wire should be
run from the distribution panel to service ground or
suitable building ground. The conduit must not be used as
the only means of grounding. The system neutral must be
electrically isolated from the ground conductor except at
the building ground station. The IBM Installation Planning
Representative should be consulted for further details.



Appendix B. Power Cord Style Specifications and Plug Installation

CABLE SPECIFICATIONS

Conductars
Nominal OD*} AWG
Quantity] inches f[mm) | No.

Power| Cable
Cord |Nominal OD | Number of|
Style | inches (mm) | Shields

0.040 (1.0) 18
0.040 (1.0) 18

A4 10.350 (9.0 1 3
A9 |0.350 (9.0) 0 3

*This diameter refers to solid, bare wire.

HOW TO INSTALL A POWER PLUG ON SHIELDED
CABLE :

To make power cable shjelding effective, the shield or
shields must be properly terminated at the plug end of the
cable. Because different plugs are used in different
countries, slight changes to the following instructions may
be needed.

Names of Bulk Cable Components

Outer Jacket Inner Shield

SIS
PR 224

\ Core
Mylar* Separator

(Only in two-shield cable)

Outer Shield
(Only in two=shield cable)

Preparing Bulk Cable End for the Plug

Dimensions given are for reference only. The installer is to
use his own discretion to assure proper assembly of the
cable and plug.

Step 1: Remove outer jacket for 1-1/2 inches (38 mm)
from end for 15A-30A cables or 2-3/4 inches (70 mm) from
end for 45A-60A cables. If this'is a dne-shield cable, go to
step 4.

Step 2:. (For two-shield cables only.) Remove the outer
shield as far back as the outer jacket. The Mylar® separator
is exposed. Wrap one full turn of electrical tape over the
separator and another full turn of tape over the cut end of

*Trademark of E. |. duPont de Nemours & Co., Inc.

Power Cord Style Specifications and Plug Installation

Conductors

the outer shield; overlap onto the outer jacket. This tape is
used to assure complete electrical isolation between the
inner and the outer shields. (See e J

Outer Shield — %
Mylar Separator —/@

Tape o Inner

(or only)
Shield

Step 3: (For two-shield cables only.) Remove Mylar
separator for 1 inch (25 mm) from end for 15A-30A cables
or 2-1/4 inches (57 mm) from end for 45A-60A cables. Do
not cut the inner shield.

Step 4: Do not cut the inner (or only) shield. Unbraid and
carefully comb out the shield for 1 inch (25 mm) from end
for 15A-30A cables or 2-1/4 inches (57 mm) from end for
45A-60A cables. The core is exposed. (See Q )

Step 5: Remove cable core for a minimum of 3/4 inch (19
mm) from the end; the conductors are exposed. (See G J)

o

Shield

Step 6: Carefully lay the shield back over the cable outer
jacket; wrap tape around the shield for temporary protec-
tion. Note that on two-shield cables, the outer shield must
be insulated from the plug cap, equipment ground (earth)
wire, conduit, and so on; the outer shield is grounded at the
machine end only. The inner (or only) shield should be
grounded through the shell of the plug to the branch circuit
conduit. Three-hundred-sixty-degree grounding of the
shield to the plug shell is desirable; that is, making contact
between the shield and the shell at all points around the
edge, not just at one point.

Instailing the Plug

These steps show the attachment of one type of plug;
modifications will be needed to allow for the different

-physical designs of plugs used in various countries.

Install the clamp, brass washer, and bushing over the
prepared cable end as shown at . Take the protective
tape off the shield and slide the bushing over against the
shield. Carefully lay the shield back over e of the
bushing; be sure to spread the strands of the shield evenly
over the bushing surface.

Clomp Brass Washer
Bushing e
Prepared
— Y_Cuble End

é:L L |

— J
h'g

(0]

Slide the brass washer over the shield and up against the
mating surface of the bushing at . Wrap tape around
the shield for one full turn and trim off the remaining
shield strands. Install the clamp and be sure that the mating
surface is tightly against the brass washer.

Install the proper terminals and put the rest of the plug
assembly together.

Shell

Branch Circuits and Grounding

The power cords have a green or green and vyellow
equipment ground wire. For safety, each branch circuit
should have an insulated wire conductor (green or green
and yellow) for grounding the equipment. All branch-
circuit ground wires should be tied to a common ground at
the distribution panel, and a single ground wire should be
run from the distribution panel to service ground or
suitable building ground. The conduit must not be used as
the only means of grounding. The system neutral must be
electrically isolated from the ground conductor except at
the building ground station. The IBM Installation Planning
Representative should be consulted for further details.

Male Plug

il
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Glossary

ACK 0, ACK 1 (affirmative acknowledgment): These
replies (DLE sequences), indicate that the previous trans-
mission block was accepted by the receiver and that it is
ready to accept the next block of the transmission. Use of
ACK 0 and ACK 1 alternately provides sequential checking
control for a series of replies. ACK O is also an affirmative
(ready to receive) reply to a station selection {(multipoint),
or to an initialization sequence (line bid) in point-to-point
operation.

Attenuate: To lessen the amount, force, or value of.

Batch Processing: A system of accumulating and grouping a
random number of input items to be processed at one time.

BSC (binary synchronous communications): A uniform
procedure, using a standardized set of control characters
and control character sequences, for synchronous trans-
mission of binary-coded data between stations in a data
communications system.

BSC intermix: Capability of different types of BSC stations
on the same multipoint line, or using the same switched line
termination (phone number) at the central computer, to
communicate with a control or central station using BSC
procedures.

Carrier: An oscillation or wave suitable for modulation by
the intelligence to be transmitted over the communications
system.

Centralized Multipoint: A system in leased line operation in
which several tributary modems are connected via a
common line to a contro/ modem.

Central station: Term applied to a central computer in a
data communications system, because of the function it
performs as the main processor of information communica-
ted over the system.

Communications Channel: A single or dual transmission
path, characterized by a particular frequency bandwidth
(voice bandwidth in this manual).

Control: Refers to the controlling unit in a centralized
multipoint configuration; the term may be applied to
modem or to station. (Sometimes other publications use
“master’ or “‘central”.)

Control station: The station (usually a CPU) in a multipoint
data communications system- that controls network traffic
by means of polling and selection. On a centralized
multipoint network, tributary stations can communicate
only with the control station when polled or selected by
the control station.

Conversation Mode: Communication between a terminal
and a computer, in which each entry from the terminal
elicits a response from the computer, and vice versa.

Data Communications: The transmission and reception of
information by data processing equipment, or communi-
cations terminal equipment.

Data System: An organized collection of methods and
interconnected machines that accepts input data, processes
the data, and provides output data.

Dedicated Line: A communications channel which is
permanently connected between two or more data stations.
(Also called “leased” or “private”’.)

Delay (group): The time of propagation between two
locations of a certain point of the envelope of a wave
(varies with the frequency).

Demodulation: The process of retrieving intelligence from a
modulated carrier wave.

Deserialize: To change from serial-by-bit to parallel-by-bit.

Digital Echo Modulation: A process (using digital circuits)
by which the frequency spectrum of a chain of pulses
(representing binary data) is shifted and compressed to be
within the bandwidth of the telephone line.

Distortion: The unwanted change in waveform that may
occur between two points in a transmission system.

DLE (data link escape): A control character used exclu-
sively to provide supplementary line-control signals (control
character sequences or DLE sequences). These are two-
character sequences where the first character is DLE. The
second character varies according to the function desired
and the code used.

Duplex channel: A communications facility capable of
transmitting in both directions simultaneously.

Duplex: Applied to the system in which signals may be
transmitted and received simultanéously over a.telephone
line. (In other publications, sometimes referred to as
“full-duplex”.)

Duplex Facilities: A dual voiceband channel with complete
separation of transmit and receive at any station in a
system. Any system which uses the same portion or
portions of the voiceband spectrum for simultaneous
transmission of signals in both directions requires duplex
facilities. To reduce turnaround time, carrier can be
transmitted continuously from both stations of a point-to-
point system or from the control station for a centralized
multipoint system. Four-wire duplex facilities avoid false

startups caused by interference between multipoint tribu-
tary stations.

Duplex Operation: A simultaneous two-way transmission.

Echo: A wave that is returned to the point of origin,
because of reflection or some other cause.

Echo Suppressor: A line device used to prevent energy
being reflected back to the transmitter.

ENQ (enquiry): Used as a request for a response to obtain
identification and/or an indication of station status. Trans-
mitted as part of an initialization sequence (line bid) in
point-to-point operation, and as the final character of a
selection or polling sequence in multipoint operation.

EOT (end of transmission): Indicates the end of a trans-
mission, which may include one or more messages, and
resets all stations on the line to control mode (unless it
erroneously occurs within a transmission block). EOT is
also transmitted as a negative response to a polling
sequence.

Equalizer: Any combination of active and/or passive
elements inserted in a transmission line or amplifier circuit
to improve its frequency response or phase characteristics.

ETB (end of transmission block): Terminates a group of
characters (transmission block) started with SOH or STX,
and indicates that the message.continues with a following
block. A message may contain one or more transmission
blocks ending with ETB. The block check character is sent
immediately following ETB. ETB requires a reply indicating
the receiving station’s status.

ETX (end of text): Indicates the end of a message. |f
multiple transmission blocks are contained in a message,
ETX terminates the last block of the message. (ETB is used
to terminate preceding blocks.) The block check character
is sent immediately following ETX. ETX requires a reply
indicating the receiving station’s status.

Half-Duplex: Applied to the system in which only one
signal may be transmitted or received at a time over a
telephone line.

Half-duplex channel: A communications facility capable of
transmitting in both directions, but not at the same time.

Half-Duplex Facilities: A single voiceband channel for
bidirectional, non-simultaneous transmission between any
two stations in a system. Systems that do not require use of
the same portion or portions of the voiceband spectrum for
simultaneous transmission of signals in both directions can
operate with half-duplex facilities; carrier can be trans-
mitted in only one direction at a time.

Note: When the common carrier supplies four-wire duplex
facilities for half-duplex mode of operation in a point-to-
point system, carrier may be maintained from both
stations.

Half-Duplex Operation: A two-way transmission of signals,
but in only one direction at a time.

Interface: A point of demarkation that divides the responsi-
bilities of any two connected pieces of equipment.

ITB (intermediate text block): This character (actually 1US
or US depending on code) is used to terminate an
intermediate block of characters. The block check character
is sent immediately following I1TB, but no line turnaround
occurs. The response following ETB or ETX also applies to
all of the ITB checks immediately preceding the block
terminated by ETB or ETX.

Leased, or Private, Line: See “'dedicated line”’.

Local: Arbitrarily refers to the modem in a point-to-point
configuration from which the system is viewed at a
particular instant in time.

Mark: The quiescent or binary 1 data bit condition.

Modem: A contraction of “modulator-demodulator”’. This
term may be used when the modulator and demodulator
are associated in the same signal conversion equipment.

Modulation: A process by which certain characteristics of a
wave are modified in accordance with a characteristic of
another wave or signal.

NAK (negative acknowledgment): Indicates that the pre-
vious. transmission block was in error and the receiver is
ready to accept a retransmission of the erroneous block.
NAK is also the “not-ready’’ reply to a station selection
(multipoint) or to an initialization sequence (line bid) in
point-to-point operation.

Noise: Any unwanted disturbance within a useful fre-
quency band, such as undesired electric waves in a
transmission channel or device.

Off-Hook: On-Hook: Activated/deactivated, in reference to
a telephone set; it may also be used in reference to a device
attached to a switched network line.

Parallel Data: Multiple signal elements, usually a character
or byte, transferred simultaneously.



Point-to-Point: A system in leased line operation in which
two modems are permanently interconnected; at any point
in time, one modem is referred to as /oca/ and the other is
referred to as remote.

Propagation Time (delay): The time necessary for a signal
to travel from one point of a circuit to another.

Remote: Arbitrarily refers to the modem in a point-to-
point configuration that is connected via the telephone line
to the modem termed local.

Remote station: (Multipoint) synonymous with tributary
station. (Point-to-point switched network) a station that
can be called by the central station, or can call the central
station if it has a message to send.

RVI (reverse interrupt): A control character sequence (DLE
sequence) sent by a receiving station instead of ACK 1 or
ACK 0 to request premature termination of the trans-
mission in progress.

Serial Transmission: Transmission, at successive intervals, of
signal elements (not transmitted simultaneously).

Serialize: To change from parallel-by-bit to serial-by-bit.

Service: The common-carrier function of providing and
maintaining a system of facilities to meet customer com-
munications requirements.

Space: The binary 0 data bit condition.

SOH (start of heading): Precedes a block of heading
characters.

Station: An input or output point in a communications
system.

Strap, Strapping: Selectable wiring to provide optional
variations in the performance of equipment.

STX (start of text): Precedes a block of text characters.

Switched Line (switched network): A communications
channel made up of a number of shorter communications
circuits connected through switching facilities provided by
a common carrier.

SYN (synchronous idle): Character used as a time fill in the
absence of any data or control character to maintain
synchronization. The sequence of two contiguous SYN's is
used to establish synchronization (character phase) follow-
ing each line turnaround.

Synchronization: Bringing the receiver timing pulses into
phase with the received modulate signal in order to
correctly demodulate the received data.

Teleprocessing: A form of information handling in which a
data processing system uses communications facilities.

Transmit Level: A power level of energy introduced onto
the communications channel by the transmitter.

Tributary Station: On a centralized multipoint communi-
cations channel, one of two or more stations that transmits
to, and receives from, the control station.

G-2

TTD (temporary text delay): A control character sequence
(STX...ENQ) sent by a transmitting station to either
indicate a delay in transmission or to initiate an abort of
the transmission in progress.

Turnaround: The time required to reverse the direction of
transmission from send to receive, or vice versa. Time is
required for line propagations and line effects, reversal of
echo suppressors (where used), modem timing, and DTE
reaction.

Two-wire or Four-wire: These terms refer to the physical
connection to the communications channel. They do not
determine half-duplex and duplex communications
facilities. '

WACK (wait before transmit positive acknowledgment):
This DLE sequence is sent by a receiving station to indicate
that it is temporarily not ready to receive.
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