REPORT NUMBER

voL D02 M/T

LeGic

SYSTEMS DIAGRAMS

XJonio
XNO10O
XNQ200
XNO3CH
X00020
XN0050
XQ0100
XQ00209
XQ03C0
X0C4Q00
XN¢50C
XQCa00
XQC7C0O
XQc8cn
xQeecn
X210090
XQ1100

XN1200

2411

TARBLE NF CTONTENTS

ceecoo

SERTAL 510519905

DESCRIPTINN

vOL 2 TARLF NF CCNTENTS
34310/11 INSTALL CHFCKSHEET
STABILTZER L BRACKET TINSTALLA
TAPE UNTT SIGNAL CARLF DPLURSHSIT
CAPRL TABLE CF COCNTENTS
CENERAL LRCATINNS

POWFR ON/NFFE DRNOCFNDURES

TAPF {LGOP CHECK

NP COVER PEMOVAL & REPLACEME
SLIDING DNNR REMOVL. R REPLACE
0P PANEFL LAMP REMOVL.& RFPLA
USAGE MTR CD REMOVL 2 REDLACE
ULSAGF MTR TRFEMR REMOVL X REPL
FILE PROTFCT SW REMNVL R REPL
TERMINAL RNARD & FUSE LNCATIN
NOTICN CTRL BD REMOVL REMPLAC
REEL MTR FUSES REMNVL REMPLAC

TAPE IDLER ASSY-REM,REPL ADJU

REPDET

PART NUMBFEP

0001245991
Q0N1846000
0C01846001
0001 34€002
0P0NL 846003
N001345977
0C01846004
OCN1 846005
0001846006
QC01R&46007
0C0l846008
0001846009
0001846010
0001846011
00N1844/012
00N1846013
0001846014

001846015

EC NUMBER

CCO0724852
0COT26672
OC Q7347322
000736672
C0N7348¢4
000734732
000724864
000736672
060734852
CC0734864
Q00734852
CC0724864
000734864
DONT34R64
0C07348¢4
00736672
CO0734864

00736672

™A~ A,

DATE C4DECT4

FFATURE 23M

ANT "

FC 86311



REPORT NUMSB

VoL DQ2 M/T 3411

LOGTC

FR

NUMBER

occoco
SERTAL 51051905

DESCRIPTION

SYSTEMS DIAGRAMS

X01230
XQ13CC
XQ1400

R E
¥01450
XQ1475
X01500
X01600
XQ17C0
XQ18C0
XQ190C0
X020C0
XQ2100
XQz2150
XQ2200
XQ2300
XQ24090

XQ2E5C0

A

S

ROT/EOT ASSY-REM,REPL & ADJUS
VACUUM CHECK PROCFEDURES
0c05118589

TAPE LNAD CHECK AND ADJUSTMENT
VACUUM COLUMN REMOVAL/REPLACEMENT
VACUUM pUMP

VACUUM PUMP REM X REPL

VACUUM MOTOR ASSY REM & REPL
CAPSTAN MOTNR ASSY REM & REPL
TAPE TRACKING CHECK & ANDJUSTM
REEL LATCH ASSY REM R REPL

REEL HUB ALTGNMENT

R/W HEAD CZARD

3411 EXHAUST FAN ASSY REM REP

DC POWER SUPPLY COLTNG FAN A
CP1,CP2 R CP2 CIRCUIT PROTECT

4-VOLT ASSY REM & REPL

REPNRT DATE 04DECT4

PART NUMBER

0001846042
0001846016

0001846017

00018460473
NC01846046
0001846018
0001846019
N001846020
0001846021
0001846022
00018480272
0001846024
0001846051
0001846025
N001846026
0001846027

00018346028

EC NUMBFR

0007326672
600735117

00724864

00C734861
000736672
0C0734852
000734864
000734852
000734852
000734852
000736672
000724864
000734864
€C0734852
000734852
000734852

000734264C

DACE NAO L

FEATURE 3M

nn1s3



REPORT NUMREDR

vor nez

Lonic

SYSTEMS DIAGRAMCS

XQ26CC
X027CC
XN2800
X029CH
XN30720
X03100
x03220
X02300
X03400
XN3420
XQ38CO
XT0199
X702C0o

XWo120

XW33C0o
XW04C0

XW0500

TABLE 0OF CUCNTENTS

Ceocoo

Z411 SERTAL 21031705

NZSCPIPTION

MATN TRANSEORMER REM & RFPL
Pwr SuePo C4 & {5 CADPACTITNRS
NC PWR SUPP REGULATN® CARDS
AC FERRO CAPACTTORS

MECH & ELFCT SKEW ADJUSTMENTS
MECH 2 ELFCT SKEW ADJUSTMENTS
MECH & SLFCT SKFW ADJUSTMENTS
MECH & TLECT SKEW ADJUSTMENTS

MECH & ELFCT SKEW ADJUSTMENTS

TAPE CTRL UNIT BRARD

SENSE RYTF PROCFDUR=S SYS?
HOW TN RUYN EFEREP SYS 240/370
SERVICE TFCHNINOUES

CE NIAGNNSTIC PROBE
MICROPPNCESSER TESTER KIT
MICROPRNCESSER TESTER OP INST

ROS PATCH CARD

PEPNRT NATE

OART NUMRFD

0G0134/022
NCO0184A02D
2001846031
200138446032
0CG01346023
0N0184602¢4
0001246025
0001346036
nNoN1246037
0001R&6045
0001846038
0001844001
0C01R46092
0001846093
NO01R8&6094
NON1R4EN95
0001846096

0001846097

EC NUMRER

CONT3RAT2
000736572
CNNT724384
oCe7246832
N00736672
000724852
000734852
000734952
000736472
00734852
00734556
0020734952
CN0724864
000734556A
000734556
0C0724852
0007324672

CO0T734556A

DACE N0 .

NanNEC T4

FEATURE 3M

nnia
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YG108

3411 ¢Cu

Power-On Pushbutton

K1

e —————

EPO Contro!l
(Local)
Q O
Power Pick
(Remote)
(System/360/370 Only

..l}_.J

[ T

AC Connectors
41 Through J6

O

Singte-Phase

Power Q

When connected to a System/3 or System/38,
the subsystem has no local power control.
Power is turned on and off from the system.

All power supplies are located in the 3411,

No power sequencing 13 provided.

3410/3411 DRIVE AC/OC DISTRIBUTION

Filtering for the 15 volt supplies 1s separated from the
3411 power supply. and is located an each drive.

Fans

41VAC

YCOO01

Power Supply

To Meter ¢ '
(3411)

-15 vDC
415 VvDC
YG110

45 VDC
(Adjustable)

YG110

-4 VDC
(Adjustable}
YG120

+6VDC

| §

File Protect
Switch

EQT/BOT

Vacuum Mrr

and Usage

Meter XFMR, 3410
wB800

DC TB1 ioeations are connected
10 component locations by
jumpers. The number keys
indicate which TB1 locations
supply voltages to each
component |

+5vDC

Pin 11}

N

Pin3) SV, 6V

Pin 44~ Common

111

3411 TU and 3410

Read/Write
Package

7

Read, Vévite

Te4
Operator
Panel

Capstan’
B Motor
Tach. Read/Write
Asrn. Deskew Board
wooe |3
Board

{Adjustabie)
YG110

To Controt
Unit Gate

f-——~___—1

DC Conneciors
J21 Through J26

Power Supplies

1]
2]
3]
a
B
g |®
a1 d
(Pin 7)_$15VDC__ g_ 15v
(Pin 8) Filer
11
&
P SI_ 15V
{Pin 6 Commont
(Pin9) __-15VDC 15V
{Pin 10) "'" Futer
f {ém
- 19
Pin 12)—-’;:’m°"-—- 20]
Y6128 oc T8

<

Motion
Control
Board

-®

15V Distribution
For Each

Tape Unit

Fused On MCB
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The [BM 3410/3411 Diagnostic User’s Guide (Svstem/3) is being shipped
from Boca Raton, Florida for domestic use and from Vimercate, ltaly for
World Trade Corporation, with the diagnostic routines. Insert the System/3
User’s Guide following this page.
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Note: See INSTAL 2A for 3750 installation checksheet.

ITEM

NOTES TC

TUO

TU1

TU2

T3

TU4

TUS

Placement of
Units

1 instali stabihizer 'L brackets See F:gure 2

2 lower rear stabiizer "L brackets until they just touch
the floor, and then tighten the mounting screws

3. Mount the side covers loosely, in proper configuration,
See ‘Side Covers” in this chart.

4. Position units according to customer requirements.

Note: Due to the fength of the 3410 cables, not more

than three 34 10s can be installed on erther side of the 3411,
9. After machir.es are in place, snug front stabiizer "L
bracket mounting screws

6.1nsert large screwdriver through canter hole of bracket
and pry downward untl bracket firmly but just contacts the
floor Do not raise casters off the fioor

7. Finish ughtening front stabihzer "'L" bracket mounting
screws

Note: Do not ratse transport untit all four stabiizer "'L”
brackets are fumiy in place

Shipping
Brackets

1 Turn vacuum system hold-down bracket approximately
270 degrees clockwise around the frame screw. See
altitude setting next section See also "CARRL'" Figure D-1.
Item 28

2. With front cover off, remove the screws located near
each front corner of the transport casting that fasten the
transport hold-down brackets to the side frame See
“"CARRL" Figure D-1, ltem 29. For World Trade only,
remove only the right hand screw. The left hand screw
must be left in place

Note: Do not remove transport hold-down brackets from
transport casting. Leave them in place for reshipment

3 Remove filament tape from the 3411 gate latch

4 Remove filament tape from all cables

Altitude
Setting

For operation at altitudes above 3.000 feet (314, 4m), move
vacuum supply drive pulley so belt 1s driven by iarge sheave
of drive pulley

See "CARRL" Figure D-32, "Vacuum Pump Remova! and
Replacemeant Procedure.’

Modet
Numbers

Verify that all 3410 tape units in the subsystem are the
same modei number as the 3411. Refer to Figure 3 t0
verify model number plugging.

Tape Unit
Features

Jumpers for the tape unit features are faciory-plugged on
the logic board. See Figure 3 if the diagnostic printouts
indicate possible plugging errors in this area.

Note: Tape units must not be plugged for a feature unless
both they and the tape control to which they are attached
have this feature installed.

O O O O OO OO O OO0 0 06000 000000 0000000 0 ¢ 0 ¢

ITEM

NOTES

TC

TUO

TuU1

TU2

TU3

TUS

Power Cables

1. Route all 3410 power cabies through the flexible
conduits.

ROUTE ALL DC CABLES FIRST.

2 Plug dc power cables (black) into dc (red) sockets J21 -
J26 1in 3411 power supply.

3. Plug ac power cables (gray) into a- sockets J1 - J6
(white) in 3411 ac box.

For servicing convenience, plug cables from TUO into
sockets J1 and J21 and those from TU1 into sockets J2
and J22, etc.

Note: Any tape unit power cable may be connected to any
socket within the appropriate group. See CARRL D-586.

TU
Addressing

1. Verfy that 9142 card in A-A1D2 has jumper from
P34—Q34. (TU addresses 0—3)

2. Venfy that 9142 card in A-A1E2 has jumper from
Q34—-R34. (TU addresses 4,5}

See ALD pages JA101 and JA201. See "'CARRL" rigure
D-58 See "INSTAL 2, "'PE ID Burst Check.”

Signal Cables

Route all 3410 signal cakblss through flexible condutts,
Figura 4 Plug as shown in Installation Manual Figures 5 &
6, using cable holder, part 819410, un each bus cut cable.
Remove the 'E card for ease of installation of bus out
cables on subsystems with the Additional Tape Unit Feature
(#9001). (Customer's addressing scheme determines
plugging sequence.) Capuvate all cables under the cable
clamp bar at the left side of the controtler gate, viewing
from the card side.

Cable
Channels

After plugging power and signal cables, place power cables
in the rear cable channei of each unit. Piace signal cables
in the front channel of each unit. (The front channel is the
one with a foam pad in the bottom.)

“Select Out™”

Machines are wired at the factury for "high” prionty. To

Side Covers

1. Open the sliding door.

CAUTION

To prevent top cover damage, always use the lifting bar to
raise the transport assembly Be sure both support brackets
latch; one bracket may require manual latching

2. Raise transport by grasping the lifting bar located under
the transport and lifting.

3. Secure the side covers. {Install side covers without oval
cutouts at exposed ends of subsystem.)

Flexible
Conduits and
Ground

Straps

instali between units as shown in Figure 4 Ensure on
System /3 and System/38 only, both ends of 1/0 cable
ground are instatled.

Priority wire for “low’’ priority, change wires as shown:

{System /360 |Note: Does not ap;' to System 370/115, or 370/125.

and System/

370 only) . B

High'" Priority “Low’’ Priority

A1B4808 — A1A4B08 A1B4B08 — A1F2P09
A1A4D09 — A1F2P09 A1A4D09 — A1B4D09
A1F2P11 — A1B4DO9 A1F2P11 — A1A4B08

3411 Model |Verify that cards in A1H2, A142, and A1K2 are plugged

identification |according to Tape Controlier ALD page A6001.

CU Address |Jumper card 01A-A1M2 according to ALD page A6902.

(System /360 |Note: Does not apply to System 370, Modeis 115 and

and 125 MTA. It does apply if MPX attached.

System/370

only)

CU Busy System/3 and System/38 - Jumper 01A-A1G2 S49 to T49.

370/115 or 370/125 only, Jumper 01A-A1G2 U49 to T49.
Metering System/3 and System/38 - Jumper 01A-A1G2 S51 to T51.

370/115 or 370/125 only, Jumper 01A-A1G2 T51 to USI.

*CARRL - ""Checks, Adjustments, Removals, Repiacements, and Locations’ section of this manual.

XNO100

1846000
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See EC

“CARRL - ""Checks, Adjustments, Removals, Repiacements, and Locationg~ section of this manual.

Figure 1. 3410/3411 installation Checksheet (Part | of 2) lNSTAL 1




Figure 1. 3410/3411 Installation Checksheet (Part 2 of 2) 'NSTAL 1A

ITEM

NOTES

TC

TUO

TU1

TU2

TU3

TL4

TUS

ITEM

NOTES

TC

TUO

TU1

TU2

TU3

TU4

TUS

PE ID Burst
Check

System/3 and System/38: Jumper card A-A1L2 E34-F34
for card type 9135 (PE only) or H46-J46 fcr card type 9132
{NRZ!) to enable PE ID burst checking

System /380, System/370: Jumper card A-A1L2 H46-J46
(9132} (DD) or A-A1L2 E34-F34 (9135) to enabie PE ID
burst checking if your system uses 0S21 or DOS27. VS
Release 2, VS2 Release 1 or later versions

Jumper card A-A112 J46-K46 (9132) or A-A1L2 F34-G34
(9135) to disable PE ID burst checking if your system uses
0S20 or DOS 26, VS1 Release 1 or earher versions.

See ALD page GAO14 with DD or ALD page GA107 with PE
only.

AC Power

Check that customer’'s supply voltage corresponds to the
voltage rating label on the 3411 ac power supply cover. To
connect a machine for operation at a different input voitage,
refer to the following logic pages. (Alter the rating label if
you change machine connections.) See "CARRL" Figure
D-17.

intertace
Cables

Install as shown in Figure 6. Route ali power. EPQ, and |/0
Cables through the cutout in the machine base Install
cables so that the ends with the red labels attach to "he
3411, and the ends with the white labels attach to the
System /360 or System /370 channel or the System 3 and
System/38 attachment. See Note 3.

CAUTION

Do not kink these cables.

Interface Cable Routing

System/3, System/38,
370/115, 370/126 System /360, System/370
From To Group From |[To Group
3411 5203 }3-17 3411 [Mplix. Chan 150
3411 5421 3-17 3411 Sel Chan. 151
3411 EPO [(Note '} |3411 |[Control Unit 152
370/115, 3411 IChannet EPO [153
125 3036 (2) (Note 2)
3125 {3037 3411 |Chan to Chan {154
or Adapter
3411 3115 {Also See Note 3
3411 EPO Note 1. Plugs into socket J7 in ac power
Sys/38 |YYYY [box
3411 01D Note 2: Plugs into socket J7 in 24 volt

84 supply On 370, 115 and 370/125 the 24
volt P S s not present in the 3411 An
EPO Control Circuit Card 1s meunted i
the A.C box door The -24 volt service
onginates in the 3115 and 3125 See
CARRL D-46. |f System 370/115 or 125
and MPX attached, cable interface and
EPQ are the same as System 360 MPX
chanr:el

Note 3: For System/3 cable routing, see
Chapter 7C2 in the System/3 Installation
Manual

For System 38 cable routing. see
System/ 38 installation manual.

Tape Unit
Pneumatic
& Moetering
WB800

System
Power
Seguence
YG108

3411 AC
Distrib.
YG105

3410-3411
Modeis

Used
With

S/360
$/370 -
Models

1,23
(60 Hz)
1 {50 Hz)

2524786 | 2524783 2518074

115 and
2.3 125 MPX

(50 Hz) channel 2518074

2524804 | 2524783

370/118
370/125

123
(60 Hz)
1 (50 Hz)

2523879 2518074

2.3 370/115

(50 Hz)  |370/125 2518074

2524859

1.23 Sys/3
(60 Hz) Sys/38
1 (50 Hz)

2524787 2518074

2.3 Sys/3

50 Hz)  |Sys/38 2518074

2524803

Power-On
Checks

1. Turn on tape subsystem power. See “"CARRL Figure D-2

for power-on/power-off procedures.

2. Check that al fans are operating.

3. 1f all fans are not operating, go to MAP AC010 (Power
Supply Entry).

4 If loading problems are encountered, go to MAP AB010.
System 38

1 Insure 3411 power cord is inserted in customer power
scurce. '

2 Insure CB1 1s on (see 3411 MLM for location}.

3. Run good machine path. Power will be turned on by
System/38.

-

Pluggable
Units

Check ihat uli piuggabie units, cables and voitage lines are
securely ssated

ALD page YCOO1 shows dc cabling for the 3411

Contfiguration

UDT—System/3

“Venty configuration when installing new system.
Reconfiguration i1s necessary when connecting to existing
system. See 'Diagnostic User's Guide, Diagnostic Control
Program, Unit Definition Card,”” in 5410 MDM Program
Description Volume 1, {shipped with machine logic).
CDS-—System /360 - System/370

See 'On Line Test Configuraton Data Set Guide,” Form
D99-CDSG-1

System/38

See program product installation manual

*CARRL - "Checks, Adjustments, Removals, Replacements. and Locations’ section of this manual.

XNO100
Seq 2 of 2

1846000
Part Number

736872
26 Oct 73

443751
20 Sepr 74

443800
31 Oct 75

8ee EC

History

848311
\ Fob 79
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Skew/
Tracking

For System/3, rur: Section 70A Routine 2. Follow the
procedure given in MAP ADO47, Entry O1. For System/360
or System/370, run T3410 “P” Routine 1. Follow the
procedure given in MAP AAQ70, Entry 01

Refer to “"CARRL'* Figure D-36 (Tape Tracking Check and
Adjustment) only if the diagnostic you run indicates that
tracking adjustment is necessary.

For System/3, run Section 70A Routine 1
or System 370, run T3410 “P"” Routine 2.
For System/38. run MAP 6420.

For System /360

*CARRL - ""Checks, Adjustments. Removals, Replacements, and Locations™ section of this manuai.
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17EM NOYES YC TUO § YUY | TU2 | TU3 { TU4 { TUS
y Refer4o User's Guude sectwons of this menyst tor . Ty o] 4 - -
T Imgtructons 40 run these dugnosucs PR q : t : g >
1Syste 0/3 GO to User's Guide and ron degnostcs 704, - 3 p *
3 B

-1702. 708, 70F Set SSWI4'ON for sense dste printout-for
{diagrostics 701 and 702 Go to appropnate entry on MAP 1
AAO010 f problem occurs

THIS 18 A MHINIMUM REQUIREMENT.

System /360, System/370 Go to User's Guide and run
T3410 Sections “M.” "N, and 'O " Go to appropriate
entry on MAP AAQ3S f problem occurs

THIS IS A MINIMUM REQUIREMENT.

System/38 Run good machine path MAP

Trim 1 Affix address labels to each tape unit.

2. Affix front and rear cover labels to each tape umit, using
IBM cleaner P/N 450608 to moisten adhesive back on
labels. (The shisided covers are to be instalied on the 3411)
3. Mount tape racks cn each tape umit

4 install front and rear covers For subsystems with
above-the-floor entry of “external’’ cables. cut 3411 rear
cover 3s shown in Figure 7. See 'CARRL" Figure D-4

Finish System/3. Go to System/3 Instaitation instructions. Chapter
10, "System Testing.”’

Run System/3 Diag. 715 to clear disk

System /360 and System/370 Fimish running diagnostics
and turn system over to customer

Systemn /38 Go to system installation instructions.

XNO150 | 1703162 443800 846311

~Seq 1 of 2 1 Pert Number 31 0ct 75 1 Feb 79 - 'NSTAL 2



Figure 1A. 3750 Installation Check Sheet

FIGURE 1A, 3750 INSTALLATION CHECKSNEET |NSTAL 2A

ITEM

NOTES

TC

ITEM

NOTES

TC

Placement of
Units

1. install stabilizer "L brackets. See Figure 2.

2. Lower rear stabdizer 'L’ brackets until they just touch
the floor and then tighten the mounting screws.

3. Mount the side covers loosely, in proper configuration,
See "‘Side Covers’' in this chart.

4. Posttion units according to customer requirements,
Note: Due to the length of the 3410 cables, not more

than three 3410s can be instatied on either side of the 3411,

5. After machines are 1n place, snug front stabilizer L
bracket mounting screws

6. Insert targe screwdriver through center hale of bracket
and pry downward until bracket firmly but just contacts
the floor. Do not raise casters otf the floor. *

7. Finish tightening front stabilizer "L’ bracket mounting
screws.

Note: do not raise transport until ail four stabitizer 'L
brackets are firmiy in place.

AC Power

Check that customer’s supply voitage corresponds to the
voltage rating label on the 3411 ac power supply cover. To
connect a machine for operation at a different input volt-
age, refer to the following logic pages. (Alter the rating
label if you change machine connections.) See “CARRL"’
Figure D-17. Plug ac cables on socket J1 of 1/0O frame.

Tape Unit
System Pneumatic
3411-AC Power &
3410-3411 | Used | Distrib. | Sequence Metering
Mode! With YG105 YG108 WB800

1 (50 Hz) | 3750 | 2524786 | 2524783 2518074

Shipping
Brackets

1. Turn vacuum system hoid-down bracket approximatety
270 degrees clockwise around the frame screw. See alti-
tude setting next section. See also “"CARRL" Figure D-1,
itern 28.

2. With front cover off, remove the screws located near
each front corner of the transport casting that fasten the
transport hold-down brackets to the side frame. See
“CARRL" Figure D-1, item 29. For World Trade only,
remove only the right hand screw. The left hand screw
must be teft in place.

Note: Do not remove transport hold-down brackets from
transport casting. Leave them 1n place for reshipment.

3. Remove filament tape from the 3411 gate latch.

4. Remove filament tape from all cables

Diagnostics

Refer to 1/0 610 In the 3750 documentation for instruc-
tions on how to run D1C diagnostics. Go to the appropri-
ate entry on MAP 1/O 610 if a problem occurs. This is a
minimum requirement.

Trim

1. Aftix front and rear cover labeis to each tape unit, using
1BM cteaner P/N 450608 to moisten adhesive back on
labels. (The shietded covers are to be instalied on the 3411.)
2. Mount tape racks on each tave unit.

3. Install front and rear covers. For subsystems with
above-the-floor entry of “‘external’’ cables, cut 3411 rear
cover as shown in Figure 7. See “CARRL" Figure D4.

Altitude
Setting

For operation at altitudes above 3,000 feet (314.4m), move
vacuum supply drive puily so belt s driven by large sheave
of drive puliey.

See "CARRL" Figure D-32, “"Vacuum Pump Removal and
Replacement Procedure.”

Side Covers

1. Open the shiding door.

CAUTION

To prevent top cover damage, always use the Litting bar to
raise the transport assembly. Be sure both support
brackets tatch; one bracket may require manual latching.
2. Raise transport by grasping the Iifting bar iocated under
the transport and hifting.

3 Secure the side covers. {Install side covers without oval
cutouts at exposed ends of subsystem.)

3411 Model
tdentification

Venty that cards in A1H2, A1J2, and A 1K2 are plugged
according to Tape Controlier ALD page A6001.

Powser Cables

Plug ac power cable (gray!} into ac socket J1 of /O frame.

Interface
Cables

Install as shown in Figure 6 Route all power, EPO, and
1/0 Cables through the cutout in the machine base. install
cables so that the ends with the red iabels attach to the
3411, and the ends with the white labels attach 1o the
3750 MTA on the 2PAT.

CAUTION

Do not kiak these cables.

*CARRL - "“‘Checks, Adjustments, Removals, Replacements, and Locations’” section of this manual.
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Caster Nut

N
9 T
& o o

For 3411 with above the-floor cable installation,
mount the right rear "L " bracket in these hole<

0

Figure 2. Stabilizer “L™ Bracket lnstallation
(Rear view shown is similar to the front view.)

Do rot use shipping bolts from packing materials.
Use the shorter bolts that are ~upplied in a plastic bag.

XN0200 1846001 734556 734556A | 7345568 | 734732 |443751
Seq 1 of 2 |Part Number 1 Sept 72 20 Oct 72| 20 Nov 72 | S Dec 72 |20 Sept 74 Stabiliser L Bracket Installat.on ' NSTA L 3




- ape Unit Logic Board ‘‘Feature’” and ‘‘Model” Plugging 'N T
‘lexible Conduit and Ground Strap Installation AL

C

l\ \Q \ -/
NN \
| ~ U i\x ~ AN Ground Strap
| i ~ ~ S % \
P ~i |
. > NI
gy SN ) \
|
s // \ -7 Lr\%‘i
> Plug for *Plug for Mod 2~ ° l l
’  Mod 1 Don’t Plug for Mod 1T}l | N
| 7 | / N b .
* Plug for y ) Note: The tape control cables to the tape unit interface
“ Mod 2 & 'ng flor J-track \a V are identified as B/1 and B/O in the upper nght corner
Plug for \\1: of the identification labels. AN
Dual Density ~
/ Ki(;
~ N Flexible Conduit
< ~. ~
~
Y 0 N
\( BN
f\ , NS Holding
‘\\,' ~ r\\ Clamp )

I

T

/
ey
7 ‘/: 1\ 7‘/7/(

V4
D

Voltage ~ /
Connector

*Pins Not Present on Mod 3 Logic Board / n A\
: ' \ 1. Insert conduit between frames.
\ \ 2. Route ground strap through conduit and

Figure 3. Tape Unit Logic Board “Feature™ and “Model™ Plugging secure to mounting screws.

N
~
/""—\
i

N
N/

3. Using a twisting motion, insert conduit in
holding clamps so the conduit ends extend
two or three spirals beyond each clamp.

4. Cable threading is permissible with conduit
outside machine and may be advisabic in
right angle physical planning.

Figure 4. Flexible Conduit aud Ground Strap installation

XN0200 1846001 734556 | 734556A | 7345568 | 734732 | 443751
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*Terminators not present for
System/3 or System/38 or
3707115 and 370/ 125 installation

9<m-\m~:o-

Cable Holder
P/N 819410

Figure 6. Interface Cable Plugging

If the subsystem has the Additional Tape Unit Feature
(9001), the switching card for Tape Units 4 and 6 is
present, and the signal cables for these tape units must

be piugged.
Figure 5. Tape Unit Signal Cable Plugging
XNO300 | 1846002 7345568 | 734555A 736672 443751 846311 Tape Unit Signal Cable Plugging lNSTAL 5
Seq } of 2 | Part Number 1 Sept 72 20 Oc1 72 26 Oct 71 20 Sept 74 1 Feb 79 Interface Cable Plugging




3411 Cover Modification for Above-the-Floor Cable Entry l N STA L 6

3411 Rear Cover /

Cut Cut

1. Using a hacksaw, cut two one-inch slots where indicated.

2. Using adjustable wrench or pliers to grasp cover, bend area
between slots back-and-forth to break out material in shaded area.

3. File the edges of the opening to remove sharp edges.
Note: 3411 cover contains metal shielding.
Figure 7. 3411 Cover Modification for Above-the-Floor Cable Entry

XNO300 | 1848002 734556 734556A 736672 443751 846311

‘Seg 2 ot 2| Part Number 1 Sept 72 20 Oct 72 26 Oct 73 20 Seyut 74 1 feb 79
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Tape-In-Column Vacuum Switch Assembly Removal and Replacement
Vacuum Check Procedures

Vacuum Column Cover Removal and Replacement

Tape Load Check and Adjustment
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Figure D-1. General Locations

Note: For a specific location of a terminal board or 4 23 DC Voltage Regulator Cards
fuse. see Figure D-17. " Terminal Board and Fuse

i.ocations.™ 24, AS Board

I Usage Meter 25 Logic Board

2. Enable,/Disable Switch 26.  Deskew Board

3. Operator Panel 27.  Motion Control Board

4. Reel Latch 28 Pneumatic Shipping Bracket

S, BOT/EOT Assembly 29, Transport Hold Down Bracket

6. Tape Idlers
7. Read/Write Head
8.  Vacuum Column Cover

9. Vacuum Pump

10. Vacuum Motor

11. A2 Board

12. A3 Board

13.  AC Ferro Capacitors

14. Main Transformer

15. Lifting Bar

16. Reel Motors

17. Read/Write Head and Card Assembly

18. Capstan Motor

19. Control Unit Cooling Fans

20. Control Unit Gate

21. AC Box

22. DC Box

fﬂu 1 ot 2 P:v?tsu?::?ov 1735483?32 .Z?)‘-Z?Izz CA R R L D .1
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Power On:
Figure D-2. Power On/Oft Procedures HAZARDOUS AREA ) :
TRAMED SERVICE PERSOBNEL LY o I Set the ENABLE/DISABLE switch 10 DISARLE.
System/3, 370/115, and 370/125 Power On/Off cB1 CP3 CP2 CP1
2. Turn power on at the ac box.
Machines attached to System/3, 370/115, and 370/125 can — SA 13A 154 : MOTE swi MOT
only be powered on and off through the system. Sec the o IS} o 3. Set the LOCAL/REMOTE swilch 10 REMOTE.
« System operating instructions. — .
4. Set the ENABLFE/DISABLE switch to FNABLE.
Systemn/38 g 0 This allows the subsystem to go online when the
Machines attached to System 38 are powered on and Y CPU reaches “wait state.™

off under system control. The Good Machine Path

MAP will power up the sub-system while running, LOCAL Note: An optional way to force the CPU into a

power down is a CE option. tnn B e “halt™ or “‘wait state™ is to press STOP at the
CPU.

System/360 and System/370 Power On/Off el R

Note: This does not apply to System/3 MTA. 370/115, POWER POWER REMOTE

or 370/125. ON OFF

Power Off—Attached to System

1 Enable/disable switch to disable

2 Probe pin A-ATM2P07 for an up level
(red lamp) using tool PN817971

3 Local/remote switch to local

4 Depress the power off switch

Normal power on. off sequencing for the tape control
and tape units 1s controlled by system power interlock
circuits. Maintenance activities may necessitate
dropping power n the tape control. Because voltage
< transients. caused by dropping or bringing up tape
control power during system operation. can cause

PN 282380
£C 114054

erroneous system interrupts, use the following . CAUTION -
rocedures when dropping or bringing up tape control &)
proced ppin or bringing up 147 A LG swrcy Power On—Attached to System 8 5
FUSES OR CONNECTORS nable/disable switch to disable 8
2 Depress the power on switch QI
3 Local/remote switch to remote NN
Power Off: 4 Enable/disable switch to enable &

Note: The channel to which the tape control is

attached must complete all operations and have no IS UNIT EQUIPPED Wi Th LI 1L TER
. . CIRCUITS SEE INSTALLATION PLANNING
pending interrupts before you turn off the tape YaNUAL TOR STECIAL GAOUNDING wine
control power. -
B THIS MACHINE 1S
1. Vary the subsystem offline. See System/360 @ WIRED FOR o V.
and System, 370 operating instructions. a A6 %

2. Set the t NABLE/DISABLE switch to DISABLE.
This allows the subsystem to go offline when the

CPU reaches ““wait state.™
Note: An optional way to force the CPU into a % % ‘% % % C@D
1 J2 J3 Ja Js J6

“halt” ur ““wait state' is to press STOP at the

CPU.
3. Using your probe box. probe M2P07 on 01A. Note: For System/360, System/370 and System/
Wait until you get a plus before going to Step 4. 370 Models 115 and 125 MPX attached only. D

not apply to System/3 MTA or System/370 Models

4. Set the LOCAL/REMOTE switch to LOCAL.
115 and 125 that are not MPX attached.

5. Turn power off at the ac box.

XQ0100 | 1846004 | 734556 | 734556A | 7345568 | 734864 | 443751 | 846311 CA R R L D_2
Seq 1 of 2 | Part Number 1 Sept 72 20 Oct 72 20 Nov 72 | Aug 73 20 Sept 74 1 Fet 7Y ) Fower On/Off Procedures




e 100 s CARRL  D-3

Page 1 of 2
Figure D-3. Tape Loop Check
Page 1 of 2
Note: On System/38, go to hard copy MAP 6456.
1. This test assumes that the LOAD/UNLOAD test Note: This writeup is for normal operation. If an S.  Forward Search:
has run successfully. If the test hasn't been run, abnormal operation occurs, go to the designated MAP
£0 to MAP ABIOO. page. A.Press LOAD/REWIND:
2. This test checks out the vacuum switches, reel, 3. Remove tape reel from transport. . Vacuum system shculd not time out (MAP
capstan, and capactive sense unit on the AB132).
following three operations: 4.  Sctup: Cut an cight-foot length of scratch tape 2. Capstan should move clockwise (MAP
and position it as shown in Part | of this figure. ARI133).
Forward Search After positioning the tape. install the 3. Left reel should move counterclockwise
Reset or Stop half-column door and bypass the sliding door (MAP ABI34).
Rewind interlock switch. 4. Right reel should move clockwise (MAP
ABI34).
B. Vary the loop in the Ieft column, as shown in
Part 2 of this figure. The left recl should go
from maximum counterclockwise to forward
null, to maximum clockwise (MAP ABI34).
Part 2
Half Column Door
Note: Carefully fold the tape and secure
it over the guides.
Maximum CW Maximum CCW
Forward Null
(Reel Stops)
~ Forward Null
~ {Reel Stops)
Maximum CCW Maximum CW

XQ0100 { 1848004 734556 734556A 7345568 | 734864 [ 443751 846311
Seq 2 of 2 { Part Number 1 Sept /7 AV STR R NG L il T P e 4 1 ket 7
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Figure D-3. Tape Loop Check

Page 2 of 2

6.  Stop or Reset Null Condition:

A.Press RESET. The capstan motor stops.

B. Vary the loop in the left column as shown in
Part 3 of this figure. The left reel should go

from maximum counterclockwise to stop null,

to maximum clockwise (MAP AB134).

C. Vary the loop in the right column, as shown

in Part 3 of this figure. The right reel should

go from maximum clockwise, to stop nuil, to
maximum counterclockwise (MAP AB134).

Part 3
Maximum CW  dmassaidiryssso 2ssuasnssAd:  Maximum COW
o [+
3 s
o o
3 8
Ak 8 ) b 2
7 & . - a
49//< 7 ,//, 7
Stop Nuit %% /// // ;. /? Stop Nuit
(Reel stops) 7/ /1 / Z / //’ / 7 7 (Reel stops)
3 ]
3 8
=] o
0o o
o o
=3
Maximum CCW A isBuumm iy sl ARy, Maximum CW
o) o
CQOOOOOD DOOOOOQU
XQ0200 | 1846005 734556 | 734556A | 7345568 | 735101 | 736672
Sea. 1 of 2 |Part Number 1Sept72 | 200ct72 | SONov 72} g npr 73 | 26 Oct 73

2

Rewind Operation:

A Press LOAD/REWIND:

1. Capstan turns counterclockwise at rewind
speed (MAP AB136).
. Left reel turns counterclockwise at high
speed (MAP AB136).
3 Right reel turns counterclockwise or
doesn’t turn (MAP AB136).

[

. Vary the loop in the left column, as shown in

Part 4 of this figure. The left reel speed
should go from maximum counterclockwise to
minimum counterclockwise or stopped (MAP
AB136).

Vary the loop in the right column as shown in
Part 4 of this figure. The right reel speed
should go from maximum counterclockwise to
stopped (MAP AB136).

K. Fid & ong Rewine Jperntion:

A. Pusition each loop ir the stop null position as
showr in Part 3 «f +his figure.

B. Press RESET  Both rcls should stop
immediately (MAP sF. 40).

C.Press UNLOAD/REWIND
D. Press RFSET

E. The vacuum motor and reels should siop
(MAP AR180). End of tape loop check.

Part 4

Minimum CW or 0

Minimum CW or O R osseadytn Ko gy owum s A4y
o o

00 000000000C00000000
0000C0000000000000000

Maximun- 2LV

[~
QRPN Y Al T T Z 27 /f/ Maximum CCW

o
J 0000000),

Tape Loop Check CA R R L D'3

Page 2 of 2



Front and Rear Cover Removal and Replacement CA R R L D ’4

Figure D-4. Front and Rear Cover Removal and Replacement

Functional Code 000-31

Note: See the IBM 3410/3411 Illustrated Parts
Catalog, order number S132-0006, for part numbers.

Procedure A — US Only

/1, A\‘“
/\.:{7 Y

1. Grasp the cover sides near the top and lift, to
unhook the retaining connectors, then pull Y ’
outward.

2. Lift the cover to unhook the bottom tabs. ‘ ’

Note: Some machines may have magnetic
latches on bottom of cover.

3.  Assemble in reverse order.

Procedure B — World Trade Only

The 3411 Front and Rear Covers
are shielded and have louvers.

The front and rear covers on World Trade machines
must be unlatched before removing the cover. The
cover is latched at the top left and top right corners.

1. Slide a screwdriver or flat tool along the top
edge of the cover until the latch arms in top
left and top right corners are unhooked.

2. Grasp the cover sides near the top and lift, to
unhook the retaining connectors, and then pull
outward.

Note: If the machines are installed close
together, it may be necessary to raise the
transport assembly to unlatch the rear cover.

3. Lift the cover to unhook the bottom tabs.

4.  Assemble in the reverse order. Be sure the
cover is latched when it is in place.

XQ0200 | 1846005 734556 | 734556A | 734556B | 735101 | 736672
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Figure D-5. Top Cover (Part 2517716) Removal and Replacement

Functional Code 000-31

1. Tum off subsystem power. See Figure D-2,
“Power On/Off Procedures.” for reference.

2. Remove the front cover.

3.  Open the sliding door.
CAUTION
To prevent top cover damage, always use the lifting
bar to raise the transport assembly. Be sure both

support brackets latch. One bracket may require
manual latching.

World Trade Machines Only.
Remove transport hold down screw located on
the left front corner of side frame before lifting

transport.

This screw must be replaced when servicing is
finished.

Raise the transport assembly.

Remove the four horizontal screws located under
the front of the top cover.

o -

Remove the two screws, one on each side, that
secure the cover brackets to the frame. The
brackets are located towards the rear on each
side.

7. Lower the transport assembly carefully to
prevent damage.

8. Close the sliding door.

9. Holding the top cover at the rear, lift up and
forward to remove the cover.

Note: When assembling the top cover, make sure the
sliding door opcns and closes without binding.

10. Assemble in reverse order.

XQ0300 | 1846006 734556 | 7345568 | 734852
Seq. 1 of2 |Part Number] |1 sept 72 | 20 Nov 72| 26 Feb 73 Top Cover Removal and Replacement CA R R L D '5




Sliding Door Interiock Switch Assembly Removal, Replacement and Adjustment CA R R L D '6

Figure D-6. Sliding Door Interlock Switch (Part 526088) Removal, Replacement, and Adjustment

Functional Code 000-34

1.  Turn off subsystem power. See Figure D-2,
“Power On/Off Procedures,” for reference.

2. Remove the top cover.

Note: The top cover must be removed carefully.
Please review Figure D-5, “Top Cover Removal and
Replacement,” before beginning.

e Remove the two switch mounting screws, and
then remove the switch from the machine.

4. Remove the two wires from the switch and

transfer them, one for one, to the new switch.
6.  Adjust the switch as follows:

S. Attach the new switch to the machine.
A. Position the switch so that the back screw is

down in the slot.

B. Tighten the screw enough to hold position
while adjusting the switch.

C.Replacc and guide the sliding door as if the
top cover was mounted.

D. Move the switch actuator arm up until the
switch transfers with sufficient overtravel to
meet the the following conditions:

1. The actuating arm doesn’t scrape against
the sliding door when the door is closed.

2. The actuating arm doesn’t slide off the
sliding door when the door is closed.

3. When the switch is manually bypassed, the
closing of the sliding door must reset the
switch.

Note: To manually bypass the interlock switch,
remove the front cover and raise the transport
assembly. Reach up through the machine casting and
push the interlock detent plunger to the right.

7. Assemble in reverse order.

XQ0300 | 1846006 734556 | 7345568 | 734852
Seq 2 ot 2 |Part Number 1 Sept 72 | 20 Nov 72 | 26 Rb 73
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Figure D-7. Sliding Door (Part 2517665)* Removal and Replacement

Functional Code 000-32

| Turn off subsvstem power. See Figure D-2
“Power On Off Procedures.” for reference.

Shiding door guides

Note: The top cover must be removed carefuliy.
Please review Figure D-S, “Top Cover Removal anl
Replacement,” before beginning.

2. Remove the top cover.
3. Remove the rear cover.

4. Unbhook the sliding door retaining strap tror. . -
rear support bar.

e Lift the sliding door out of its track.
6

Place the new door in the track.

7.  Make sure the sliding door opens and cioses
without binding.

8.  Check the adjustment of the sliding door
interlock switch. See Figure D-6, “'Sliding Door
Intérlock Switch Assembly Removal,
Replacement, and Adjustment,” for reference.

9.  Replace the top cover.

*Order substitute part number 2517910 if the
transport has white plastic sliding door guides.

XQ0400 | 1846007 734556 | 734864 734864
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Operator Switch Assembly Removal and Replacement CA R R L D'8

Figure D-8. Operator Switch Assembly (Part 2517620) Removal and Replacement

Functional Code 006-11

Note: The entire assembly must be replaced if any
individual switch needs replacement.

1. Turn off subsystem power. See¢ Figure D-2,
“Power On/Off Procedures,” for reference.

2. Remove the top cover.
Note: The top cover must be removed carefully.

Please review Figure D-5, “Top Cover Removal and
Replacement,” before beginning.

e Remove and transfer the wires, one for one, to
the new switch assembly.

o Remove the two screws that hold the assembly é
in place. The assembly can now be removed

from the machine.

e Transfer the operator pushbuttons to the new
assembly.

6. Assembile in reverse order.

XQ0400 | 1846007 734556 | 734864
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Figure D-9. Cperator Panel Lamp (Part 2518063) Removal and Replacement

Functional Code 006-10

Note: If you have a piece of tubing that you
normally use to replace bad lamps. remove the plastic
lamp cover to gain access to the lamps. If you don't
have this piece of tubing. follow this procedure:

1. Turn off subsystem power. See Figure D-2,
“Power On/Off Procedures.” for reference.

2. Remove the front cover.
3. Open the sliding door.

CAUTION

To prevent top cover damage, always use the lifting
bar to raise the transport assembly. Be sure both
support brackets latch. One bracket may require
manual latching.

World Trade Machines Only.
Remove transport hold down screw located on
the left front corner of side frame before lifting

transport.

This screw must be replaced when servicing is
finished.

4. Raise the transport assembly.

e Squeeze the springs on each side of the lamp
socket. Then pull the socket down and out of
the machine.

6. Remove the bad lamp, and install a new one.

7. Assemble in reverse order.

XQ0500 | 1846008 734556 | 734724 | 734852 CAR R L D -9
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Usage Meter Removal and Replacement CAR R L D '1 0

Figure D-10. Usage Meter Removal and Replacement

Functional Code 770-07

60 Hz Part 740503
50 Hz Part 740608

1. Turn off subsystem power. See Figure D-2,
“Power On/Off Procedures,” for reference.

2. Remove the front cover.
3. Open the sliding door.

CAUTION

To prevent top cover damage, always use the lifting
bar to raise the transport assembly. Be sure both
support brackets latch. One bracket may require
manual latching.

World Trade Machines Only.

Remove transport hold down screw located on
the left front corner of side frame before lifting
transport.

This screw must be replaced when servicing is
finished.

Raise the transport assembly.

Remove the heat-shrink material from the two
meter wires.

Unsolder the two meter wires.

Remove the two meter mounting screws. Pull
the meter down and out of the machine.

00 O -

8. Install the new meter in reverse order.

Note: Be sure to install new heat-shrink material on
the two meter wires.

XQ0500 | 1846008 734556 | 734724 | 734852
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Figure D-11. Ussge Maeter Carc 'Part 3172688) Ramoval and R~placement

Functional Code 770-03

1. Tumn off subsystem power. See Figure D-2,
“Power On/Off Procedures.” for reference.

2. Remove the front cover.

R Open the sliding door
CAUTION
To prevent top cover damage, always use the lifting
bar to raise the transport assembly. Be sure both

support brackets latch. One bracket may require
manual latching.

World Trade Machines Only.

Remove transport hold down screw located on
the Icft front corner of side frame before lifting
transport.

This screw must be replaced when servicing is
finished.

Raise the transport assembly.

Break and remove the tamper-proof plugs.

Note: 3410 machines rmasufactured after
EC 443769 do not have tamper-proof plugs.

Disconnect and transfer the wires, one by one,
to the new card.

Remove the two card mounting screws, then
remove the card from the machine.

Q0 O0-

8.  Position the new card in the machine, and
replace the two card mounting screws.

Note: It is not necessary to replace tamper-proof plugs or
shield on 3410s when the card is replaced. The shield is required
on all 3411 machines.

X00600 | 1846009 | [ SeeEC | 734864 | 443751 443800 CARRL D-11

Sea 1 ot 2 [Part Numbar History 1Aug73 | 20 Sept 74 | 31 Oct 75 Usaqge Matar (i~ Removs ana Replacement




Ussge Meter Enable/ Dissble Swizn Removal and Replocement CARRL D-12

Figure D--12. Usage Motor Enable/DissbIe Switch (Part 725347) Removal and Replacement

Functional Code 770-11

1.  Tum off subsystem power. See Figure D-2,
“Power On/Off Procedures,” for reference.

2. Remove the front cover.
3.  Open the sliding door.

CAUTION

To prevent top cover damage, always use the lifting
bar to raise the transport assembly. Be sure both
support brackets latch. One bracket may require

manual latching.

Worid Trade Machines Only.

Remove transport hold down screw located on
the left front comer of side frame before lifting

transport.

This screw must be replaced when servicing is
finished

Raise the transport assembly.
Remove the switch bracket from the meter bracket.
Remove the wires connected io the switch. 0

Remove switch from switch bracket. \\ AN

Install new swatch 1n reverse order. \ N

Q@ @+

XQ0600 | 1846009 Ses EC 734884 | 443751 443800
Sea 2 01 2 |Part Numoer History 1Aug73 | 20Sept74 | 310t 75
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Figure D-13. Usage Meter Transformer Removal and Replacement

Functional Code 770-xx

60 Hz Part 740560
50 Hz Part 740562

Note: The 3411 doesn’t have a usage meter
transformer.

1. Turn off subsystem power. See Figure D-2,
“Power On/Off Procedures,” for reference.

2. Open the sliding door.
3. Remove the front cover.

CAUTION

To prevent top cover damage, always use the lifting
bar to raise the transport assembly. Be sure both
support brackets latch. One bracket may require
manual latching.

World Trade Machines Only.
Remove transport hold down screw located on
the Jeft front corner of side frame before lifting

transport.

This screw must be replaced when servicing is
finished.

Raise the transport assembly.

Loosen the screws that secure the terminal
shield, then remove the shield.

Disconnect and label the wiring to the
transformer.

© @ O~

Remove the transformer mounting screws, then
remove the transformer from the machine.

8. Install the new transformer in reverse order.

I XQ0700 | 1846010 | [ 734555 | 734556A | 734724 | 734852 | 734864 Usage Meter Transformer emoval and Feptacement (G AR RL D-13
Seq. ¥ ot 2 [Part Number 1Sept 72 20 Oct 72 20 0ct 72 26 Feb 73 1 Aug 73




Usage Meter Circuit Fuse Removal and Replacement CA R R L D' 1 4

Figure D-14. Usage Meter Circuit Fuse (Part 78998) Removal and Replacement

Functional Code 770-18

1. Turn off subsystem power. See Figure D-2,
“Power On/Off Procedures.”

e Replace the fuse with part 78998.

XQ0700 | 1846010 734556 | 734556A | 734724 734852 734864
Seq. 2 o! 2 |Part Number 1 Sept 72 20 Oct 72 20 Oct 72 26 b 73 1 Aug 73
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Figure D-15. File Protect Switch Assembly (Part 2517715) Removal and Replacement

NN T ’ g \.\/(
Functiona! Code 005-37 P G I
i AR .
RGN S
l. Turn off sut‘;sys(em power. §ee Figure D-2, f S i Note-  Usca # 10 washer, if required. between the
Power On,/Off Procedures.” for reference. K plunger housing and the motor plate to meet
- - N - the conditions stated in 11 (hyand ().
2. Open the sliding door. ST

m (@) Make sure that the file protect plunger fits
m the file protect groove without rubbing
agamst the tape recel.

© Remove the filler ring.

Note: The filler ring is held in place by
adhesive. Insert a thin object under the ring and
carefully pry it loose. The filler ring is reusable
if it isn’t bent or broken during removal. If you
need a new filler ring, order P/N 2517769. If
double backed tape is not reusable. position filler
ring with rubber cement P/N 450521.

(b)  Check that the file protect plunger extends
a mimmum of 125 inches (3.1 7 mim) above
the reel hub flance. Insert the # 10 washer
if this miminium cannot be met.

{c)  With the plunger retracted, check that the
plunger is a mmimum of 010 inches
(0.25 mm) below the reel hub Munge.
Remuwve the # 10 washer if this ninimum
cannict be met,

4, Remove the front cover.

CAUTION

To prevent top cover damage, always use the lifting
bar to raise the transport assembly. Be sure both
support brackets latch. One bracket may require
manual latching.

(d)  Besure both micro switches transfer before
applying vacunm.

World Trade Machines Only.

Remove transport hold down screw located on
the left front corner of side frame before lifting
transport.

This screw must be replaced when servicing is
finished.

5 Raise the transport assembly.
o Unplug the two cables that go to the switch.

7. Remove the two mounting screws,

0 Remove the vacuum hose from the file protect
assembly.

10. Install the new assembly in reverse order.

S Vot 21Part Number History 1Aug 73 | 20 Sept 74 Zie Protect Switch Assembiv “emoval and Replacement A -




Logic Board Removal and Replacement CAR R L D "1 6

Figure D-16. Logic Board Removal and Replacement

Functional Code xxx-02

Models'l and 2 8529050 or 8529060 or 8529070 or 8529080
Model 3 8529 2 52 2
¢ 529051 or 8529061 or 8529071 or 8529081 Deiiog‘:\ka?ion Socket Pin Numbers | Logic Converts To
. Turn off subsystem power. Sece Figure D-2, A D02 thru D13 A02 thru A13
“Power On/Off Procedures.™ for reference. BOZ thru B13 A22 thry A33
2 Remove the front cover 8 802 v 813 22 vy B33
. . BO2 thru B13 B22 thru B33
o N D02 thru D13 C02 thru C13
3. Open the sliding door. N\ ¢ BO2 thru B13 €22 thru €33
CAUTION | r ¥ 302 thre 813 23 thee 133
F 2
To prevent top cover damage, always use the lifting i l > 1\\ » D13 thru DO2 J13 thru JO2
. ] . ) N ru thru
bar to raise the transport assembly. Be sure both > X J B13 thru BO2 J33 thru J22
support brackets latch. One bracket may require ™~ \\
D laratira, \ N a D13 thru DO2 K13 thru K02
atching RN AN K B13 thru BO2 K33 thru K22
Jumper Card SNy . . b
World Trade Machines Only (P/N 5861451) N/ P ] o > Iy T \\“’ t D13 thru DO L3 i 102
y. ! ?J ‘ S ~ N B13 thru BO2 L33 thru L22
| I NG
Remove transport hold down scerew located on ‘ e A S Lo T AT g M D13 thru D02 Mi3 thru MO2Z
Ve hold down cated o . J N @ B13 thru BO2 M33 thru M22
the Jeft front corner ol side frame before lifting <_"Clock", ~ Al
, A Y TN ]
transport. N~ , S~
" * Plug for &“ Plug for Mod 2 . i
. S &1 Mod 1 Don’t Plug for Mod 1 | 122
This screw must be replaced when servicing is cl &2 ‘ x ‘

&' P/Iug for é\ Plug for 7 trac ( TS >
, Mod 2 | ’ x\ -
&> Plug tor Iy

Dual Density

finished.

Raise the transport assembly,

4.
e Remove the six voltage conncectors. B13
- r
G Unplug and label the six logic board cables and <
the two jumper cards so they can be plugecd .
N y !
into the same sockets on the new board. S~
. . . NN
Franster the two jumper cards (P/N 5861451) to DA
» 70
the new board. el
e ) > ( -
- P
Remove the top two mounting screws., o BO?2
N .
Voltage \\\; »
1 ~
—-

L.oosen the bottom two mounting screws,

e Connector
9

Remove the board from the machine

10, Identfy the jumpers that define model and

features, and transter them to the new board.
*Pins Not Present on Mod 3 Logic Board

L1, Install the new board in roverse order.

XQ0800 | 1846011 See EC 734864 443751
Geaq 2 ot 2 fPar Nner History 1 Aug 73 20 Sept 74

00 000000000000 0000000000 00000000 0 ¢



Figure D-17

. Terminal Board and Fuse Locations

Terminal

Board Name |

|

)

Location

ACTB1  iLocated inside the AC Box. See Figure D-54
- +—
ACTB2 50 Hz only Located inside the AC Box, at the top
rear
DCTB1 Located on the night front of the DC Box in the 3411
‘Located in front of the C4 and C5 capacitors in the
:3410. See Figure D-51.
TB82 ‘Located on the 3411 control unit gate.
B3 Present in 3410 only. Located on left side frame. See
Figure D-13
B4 Located to the right of the Read/Write Head and Card
;Assem‘uly.
8BS !Located in the pneumatic supply. See Figure D-33.
A2TB1 ‘;Located on the A2 board in the DC Box. See Figure
‘D-4%
1 S
A3TB1 Located on the A3 board in the DC Box See F:gure
_ |p-ay.
AITBI Located on the back of the AC Box front cover.

System 360/370. See Figure D-46.

Usagye Meter

—

Located on the usage meter card. See Figure D-11.

Card TB
Fuse Name Location
Motion Located on the Motion Contro! Board. See Figure
Control Board |D-21.
Fuses
F1 and F2
Usage Meter [Located on meter bracket. See Figure D-14.
Circuit Fuse
F1
A2F1 and Located on the A2 board in the DC Box. See Figure
A2F2 D-52.
A3F1 Located on the A3 board in the DC Box. See Figure
D-52.
't
ASF1 and |Located on the A5 board in the DC Box. See Figure
ASF2 D-52.

Seq ! of 2] Psnt Number

XQ0900 | 1846012 734556 | 734556A 734724 734737 734864
1 Sept 72 20 Oct 72 20 Oct 72 2 Feb 73 1 Aug 73

Usage Meter
Circuit Fuse
F1
3. A2F1 and
TB2 A2F2
= A3F1
2= ASF1 and
A5F2
x
Motion Control Board Fuses
F1and F2
846311

1 fet; 79

R BN BN B BN BN BN BN BN BN AN BN BN BN BN BN BN BN BN BN BN BN BN BN BN B AN BN N BN BN N

ACTB2
~ (50 HZ oniy)

/ T83

Terminat Board and Fuse Locations CA R R L D ‘1 7



i Figure D-18.

Functional Code 009-46

Model 1 8529022 or 8529032
Model 2 8529023 or 8529033
Model 3 8529024 or 8529034

Note: After installing a new deskew board. you must
run the skew diagnostics and adjust the skew. On
System/360 and System/370, run OLT T3410P. On
System/3, run diagnostic section 70A, routine 02.

Turn off subsystem power. See Figure D-2,
“Power On/Off Procedures,” for reference.

Remove the logic board. See Figure D-16,

“Logic Board Removal and Replacement,” for

reference.

Remove the four voltage connectors.
Label and remove the four flat cables.
Loosen the two back mounting screws.
Remove the two front mounting screws.
Remove the board from the machine.
Install new board in reverse order.

Install the logic board that was removed in
Step 2.

On System, 38, run MAP 6420 and Good
Machine Path to venfy.

Deskew Board Removal and Replacement

© P/N 8528032
P/N 8529033
P/N 8529034

802

XQ0900
Seq 2 of 2

734556A | 734724

v 1 20 Ot gy

1846012

Part fumber

734556
1 Sept 72 20

734864

VAL i

846311

1 ket 74

734737

Jobmt !

®© ©.0.0.0.0 0,000 0 0,00 0000 0 0,0 9 0,000 00 000 0 0 ¢

8" Read
Jumper

" a P C
""'ln 5 2 B

P/N 8529022
P/N 8529023
P/N 8529024

Read

wc}/ h

Read
Backward

Top View

Affpr————
Not Used

0 Not Used
6 2
9 4 8

Deskew Board Removal and Replacement C A R R L D-1 8

Physical Track

~
~

3 3 A
P c Top View
5 2 -]
6 1 Not Used
7 o] Not Used
6 2
0 4 8

Data Track
Seven-Track
S.°Ck°t. Socket Pin Numbers | Logic Converts To
Designation
D13 thru DO2? J13 thru JO2
J B13 thru BO2 J33 thru J22
D13 thru D02 K13 thru K02
K 813 thru B02 K33 thru K22
D13 thru DO2 L13 thru LO2
t B13 thru BO2 L33 thru 122
D13 thru DO2 M13 thru M02
M 813 thry B02 M33 thru M22




Figure D-19. Motion Control Board Removal and Replacement

Functional Code xxx-05

Models 1T and 2 Part 373577 Figure A, or 373581 Figure B
Model 3 Part 373578 Figure A or 3738K2 Figure B

Note: Betore replacing u board. check the

contacts and sockets on the old board to make sure
that they are clean. If they are dirty, clean them.
reseat the board. and then retry the failing operation.

1. Turn off subsystem power. See Figure D-2.
“Power On/Off Procedures.” for reference.

2. Remove the front cover.

o Loosen the front mounting screw on the motion
control board bracket. The rear screw is a
shoulder screw and doesn’t need loosening.

4. Lift the board straight up to remove it from its
socket. It may be necessary to carefully rock
the board back and forth to loosen it from the
socket.

For modules ZM6, ZM7. and
ZM11 funciions are identicai
to thc . in Figure A

e Insert the new board firmly in the socket. Don't
flex the board when applying pressure to seat it.

6.  Tighten the bracket mounting screw.

XQ1000 1846013 734556A | 734852 136744 734864 | 736672
Sea 1ot 2 [Part Number 200ct 72 | 26 Feb 73 | 17May 73| ' Aug 73 |26 Oct 73 : Motion Control Board Removal and Repiacement CA R R L D'1 9




Motion Control Board Relays Removal and Replacement CA R R L D'zo

Figure D-20. Motion Control Board Relays (Part 2517831) Removal and Replacement

Functional Code xxx-06

Note: The K1 and K2 relays are located at the lower
rear of the motion control board.

1. Turn off subsystem power. See Figure D-2,
“Power On/Off Procedures,” for reference.

Remove the front cover.

2.
e Unsnap the relay holding clip.

Remove the relay by pulling it straight out from
the motion control board.

5. Install the new relay.

6. Replace the relay holding clip.

XQ1000 1846013 734556A | 734852 136744 734864
“eq 20t 2 [Part Nunber] | 200ct72 | 26 Feb 73 | 17 May 73 | 1 Aug 73 | 26 Oct 73

© 000000000 00 00 0 000 0000000000000 0O0OU
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Figure D-21. Motion Control Board Fuses Removal and Replacement

Functional Code 010-18

S Amp. (Models 1 and 2)Part 123786
10 Amp. (Model 3) Part 511063

Note: F1 isfor -15 volts; F2 is for +15 volts.

1. Remove the front cover.

Check which light emitting diode (LED) is ht.
This indicates which fuse is blown.

(2]

3. Turn off subsystem power. See Figure D-2,
“Power On/Off Procedures,” for reference.

° Remove the blown fuse.

S.  Replace with the proper size fuse.

XQ1100 | 1846014 Ses EC 7348684 | 443751 443800
Seq 1 012 |Part Number History 1Aug73 | 20Sept 74 | 310ct 75
Motion Control Board Fuses Remcval and Replacement CAR R L D‘21




Capacitive Sense Assembly Removal and Repiacement CA R R L D'22

Figure D-22. Capacitive Sense Assembly (Part 2517555) Removal and Replacement

Functional Code 010-43

1. Tumn off subsystem power. See Figure D-2,
“Power On/OQff Procedures,” for reference.

8.  Carefully remove the capacitive sense assembly.
You should be able to work it out without
disconnecting the file protect and BOT/EOT
vacuum hoses. if you do have trouble removing
the assembly, remove these vacuum hoses
carefully to prevent damage to the tips, and
then remove the capacitive sense umit.

2.  Remove the front cover.

3. Open the sliding door.

CAUTION

To prevent top cover damag=, always use the lifting
bar to raise the transport assembly. Be sure both

e Make sure the rubber seal is removed.

support brackets latch. One bracket may require Note: While the assembly is out, inspect the column
manual Iatching. N sensing ports to make sure they are open.
World Trade Machines Only. ‘ ' \ 10. Install the new capacitive sense assembly in
& reverse order. Make sure you install the rubber
Remove transport hold down screw located on seal.

the left front corner of side frame before lifting

transport. M\ |~ \
. L / £ \ q- /
This screw must be replaced when servicing is o, . & N /

finished. // \\ / ’

4.  Raise the transport assembly.

Vacuum Reducer

a Use a broad blade screwdriver to carefully unplug
the three-pronged signal connector, because it is
difficult to unplug by hand.

e Remove the vacuum hose from the capacitive
sense assembly.

CAUTION

Do not pull hard too on hose because the port on the
back of the capacitor sensor will break. Pry hose off
with a screwdriver.

Note: Small port in vacuum reducer must be

0 Remove the four mounting screws. These are k
towards plenum, large port towards T in hose.

the screws with the larger heads.

CAUTION
Over tightening these screws during re placement
will strip the holes in the column.

XQ1100 1846014 See EC 734864 443751 443800
Sea 2 o1 2 {Part Number History 1 Aug 723 20Sept 74 | 310t 75
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Figure D-23. Tape ldler Assembly Removal, Replacement, and Adjustment

Inner chamfer

Functional Code 011-25

Left Tape Idler Part 2518334
Right Tape Idler Part 2517636

Outer chamfer

1. Turn off subsystem power. Sce Figure D-2.
“Power On/Off Procedures,” for reference.

2. Open the sliding door
3. Open the vacuurt column cover.

o Remove the adjusting screw located in the
center of the idler.

S.  Lift the idler assembly off the shaft.
6. Install new idler on the shaft.
Note: The left idler must be installed so that

the inner chamfer is on the top. The left and
right idlers are not interchangeable.

7. Replace the center adjusting screw.

8. To raise or lower the idler, turn the center
adjusting screw.

9 Verify proper alignment to the tage column by
checking your adjustment with the go/no-go
gauge, part 2518029.

Note: When using the go/no-go gauge. make

sure that the entire bottom of the gauge is in 9
firm contact with the back surface of the
vacuum column. The go side of the gauge must
not contact the underside of the upper flange.
The no-go side of the gauge should contact the
underside of the upper flange.

10. Depress the idler to check for binding. The Vacuhm column
spring should return freely. " curface

11. Check tape tracking. See Figure D-36, “Tape
Tracking Check and Adjustment.” for reference.

On System /38, run MAP 6420 and then Good
Machine Path to verify.

XQ1200 | 1848015 7345558 734852 734847 734864 736672 846311
Sea ! ot 2] Por Mumbe 0N 7 i o sl Bo A Tape Idler Assembly Removal, Replacement, and Adjustment CA R R L D'23




Tape Cuide Assembly Removal and Replacement C A R R L D-24

Figure D-24. Tape Guide Assembly Removal and Replacement

Functional Code 011-25

Note: See the IBM 3410/3411 llustrated Paris
Caitalog. order number S132-0006, for part numbers.

1. Turn off subsystem power. See Figure D-2,
“Power On,’Off Procedures,” for reference.

% Model 1 Only

Note: The upper left guide assembly does noi have a
spr:ng or floating guide.

2. Open the sliding door.
Open the vacuum column cover.

Cover the holes at the bottom of the vacuum
columns with masking tape. This prevents the
loss of small parts.

2
<2

v

Remove the nut and the washer from the top of
the tape guide.

Remove the cap.

Assembled
Using your fingers, unscrew the tape guide View
assembly, then remove it from the machine.

@ ® 0 -

Note: Be careful not to lose the spring from the
two floating guides.

8. Reuse all parts not being replaced.

9. Assembie all parts before inserting the new tape ¥/

guide assembly in the machine. The polished
side of the ceramic guide should face the tape.

Note: Later level upper guides have a circular
indentation on back side for identification

purposes.

10.  Using the cap, screw the complete tape guide
assembly in place

CAUTION
Insure that lower ceramic guide is seated properly on
the mounting shaft shoulder before tightening. 12.  Check tape trarking before returning machine w
Check for compliant action. the customer. See Figure D-36, “Tape Tracking
Check and Adjustment.” for procedure.
i1. The lower left guide roller on Model I must turn On System 734, run MAP 6420 an i then Good
freely. Machine Path to verify

XQ1200 | 1848015 7345568 734852 734847 734864 736672 846311

Seq 7 ot 2 Part Number 2 Now 72 2b Fet. 8 29 Ma- T S AaLg T 26 Ot 73 1 Fet 73

® 0,00 060 0,00 0,0,00 0,00 0 06 0,0 0 0,0,0,0,0,00,0,0,.0,0:¢




Figure D-24A. Subplate and Guide Adjustments
| Open the shding door.
2. Open the vacuum column door

e Measure the guides using subplate adjusting too!,
part 2518029,

Note: When using the go no-go gauge, make

sure that the entire bottom of the gauge is in

contact with the vacuum colvmn surface and the e
op go side is under the ceramic guide.

4. If puides do not need adjustment, proceed no
further. Return to CARRIL D-36.

S. I the guides need adjustment, turn off
subsystem power. See CARRIL. D-2. “Power
On Off Procedures for reference.”

6. Remove the front cover.

o Remone plastic covers from subplate mounting
screw heads. Adjust the guides by turning the
subpliate mounting screws. Do this adjustment
with the transport down. Turn the screws
clockwise 1o raise the guides; counterclockwise
to lower the guides.

CAUTION

A small adjustment of the screws will move the guide a
large amount and shift the other guides out of
adjustment. Turn the screws only S to 10 degrees at a
time.

8. When adjustment is completed. reinstall plastic
covers over subplate mounting screw heads, turn
power on and return to CARRIL. D-36.

Sf:o“'lzxfol’ ‘;‘08'?5?:4'\?)9' 3332273 17733:"033 Zgg??gz; ) Subplate and Gu et . 4 ments CA R R L D-24A
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Figure D-25. BOT/EOT Assembly (Part 2517564) Removal, Replacement, and Adjustment

Functional Code xxx-15

1. Turn off subsystem power. See Figure D-2, 1. Horizontally adjust the assembly.
“Power On/Off Procedures,” for reference.
Note: Adjust the assembly for a tape to erase head
2. Remove the front cover. clearance of .002 to .004 inch (0,05 to 0,10 mm).
- For complete adjustment procedure, sec below:
3. Open the sliding door. '
A.Tool part 2517647 is needed for this

CAUTION adjustment.

To prevent top cover damage, always use the lifting

bar to raise the transport assembly. Be sure both B. Make sure the base mounting screws are CAUTION

support brackets latch. One bracket may require loose enough to permit the assembly to slide BOT sense unit cover snaps in place. To remove, lift
manual latching. freely. up and out on rear of cover.

World Trade Machines Only. C. Slide the tool between the top and bottom
blocks of the assembly, with open side of tool
facing up and the three buttons on the
bottom of the tool in firm contact with the

column surface.

Remove transport hold down screw located on
the left front corner of side frame before lifting
transport.

This screw must be replaced when servicing is
finished.

4.  Raise the transport assembly.

D. Vertically position the tool so the center
projection on the right side of the tool is in
line with the erase head.

E. Set the tool solidly against the read/write and
erase heads while maintaining contact with
the column -urface. Don't distort the cleaner
blade with excessive pressure.

5 Open the vacuum column cover.
e Remove the two screws that secure the assembly o
% F. Holding the tool as described in Step E, slide

Unplug the BOT/EOT cables.

to the base.
the assembly to the left until the cleaner

Remove the vacuum tube that goes to the blade contacts the tool.

BOT/EOT assembly. Use care in removing the
vacuum tube as the tip is plastic and breaks
easily.

G.Tighten the assembly mounting screws while
holding this position.

9. Remove the assembly from the machine. 12. Power up the tape unit.

13. Install the half columm door, part 2517722, and

| N H
10. Instail the new assembly in reverse order, then load a tape, loop. See Figure D-3.

! however, don't fully tighten the two base

ti .
mounting serews 14. Visually check the tape to erase head gap

carefully to see that a clearance exists. If there
sv?:T TON he bl th isn’t clearance, recheck your adjustment.
n installing the new assembly, make sure the

assembly is all the way to the right.

734556A | 7345568 | 734734 | 734852 | 735117
5)591130302 P:nioliy 200ct 72 | 20Nov 72| 54 pec 72| 26 Feb 73| 1 Aug 73 BOT/EOT Assembly Removal, Replacement, and Adjustment CA R R L D'25




Tape-In-Column Vacuum Switch Assembly Removal and Replacement CA R R L D"26

Figure D-26. Tape-In-Column Vacuum Switch Assembly Removal and Replacement

Functional Code 008-21

Right column switch Part 2517780
Left column switch Part 2517780

1.  Turn off subsystem power. See Figure D-2,
“Power On/Off Procedures,” for reference.

2. Remove the front cover.

3.  Open the sliding door.

CAUTION

To prevent top cover damage, always use the lifting
bar to raise the transport assembly. Be sure both
support brackets latch. One bracket may require
manual latching.

World Trade Machines Only.
Remove transport hold down screw located on
the left front corner of side frame before lifting

transport.

This screw must be replaced when servicing is
finished.

Raise the transport assembly.

Carcfully remove the vacuum hose from the
switch, as the tips are plastic and break easily.

Remove the two slip-on connectors.

- @ O -

Remove the two screws that secure the switch to
the mounting bracket.

8. Install the new switch in reverse order.

XQ1300 | 1846016 734556A | 7345568 | 734734 | 734852 735117
Sea. 20t 2 |Part Number 200ct 72 | 20 Nov 72 | 21 Dec 72| 26 Feb 73] 1 Aug 73
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Figure D-27. Vacuum Check Procedures

Functional Code 008-00

There are three wayvs to cheek vacuum—with a water
manometer, with a pneumatic pressure gauge. or with
a gram gauge,

Manometer/Pressure Gauge Method

I. Obtain a 30-inch (762 mm) water manometer.,
part 453500, or a pncumatic pressure gauge,
BM 5495384,

2. When using the manometer. fill with tap water,
maintaining the water level near the zero
position on the scale. Zero the manometer by
sliding the scale up or down until the zero mark
lines up within 0.2 inch (5.1 mm) of the bottom
of the meniscus in both columns.

e Remove the cap from the tee in the hose to the
right side tape-in-column switch.

4.  Autach the manometer or pressure gauge hose to
the tec.

S.  Load the tape unit in a normal manner.

6. Read the vacuum level. The vacuum level
should read between 17 inches
- (431.8 mm) and 24 inches (609.6 mm).

Note: (Manometer only) The vacuum level is the
sum of the displacement of the water level in each
column. Both legs must be read and added together.

7. It the vacuum level is below 17 inches (431.8
mimy):

A. Check the vacuum pump drive belt for proper
belt tension (Sce D-31).

B. Check for leaks in the vacuum system.

C. Check the drive belt to make sure it is on the
proper pulley step (See D-31).

Note: Low vacuum can cause intermittent read/write
errors and loading problems. High vacuum can cause
premature head wear, but is a less frequent condition.
If high vacuum is indicated. recheck your vacuum
readings. Check that the drive belt is on the proper
pulley step.

Gram Gauge Method

I, Obtain a gram gauge with a times ten blade,
part 450459.

2. Obtain a cight-foot fength of half-inch magnetic
tape and some masking tape or cellophane tape.
Position the tape as shown in Part | of Figure
D-3. “Tape Loop Check.”

3. Install the half column door.
4, Push RUSIET, and then LOAD/REWIND.

5. When the capstan starts to turn, push RIS
again. The capstan will stop turning. and you
can release the tape.

DANGER

One or both of the reel hubs will turn depending on
the position of the tape in the columns. Be careful
not to get your fingers or clothing caught in the
turning hubs.

6.  Make sure the right column tape loop is
positioned low cnough so that it is at the wide
part of the column.

Note: Moving the loop up in the left column will
causc the loop in the right column to descend. If
either loop moves below the bottom of the sensing

ports. vacuum will drop. Return to Step 6 and reload.

7. Fasten a paper ¢lip to the tape at the right of
the right column idler.

N Insert the tip of the gram gauge blade in the
paper clip loop. Mcasure the tape tension by
pulling the gram gauge to the right and paralic
to the tape path. The tension should read
between 174 and 245 grams.

9. I the tension reads below 174 grams. the
vacuum level is too low. Check the Tollowing:

A. The vacuum pump drive belt tor proper belt
tei, ion.

B. For leaks in the vacuum system.

C. The drive belt to make sure it is on the proper
pulley step.

Note: Low vacuum can cause intermittent read  write
crrors and loading problems.  High vacuum can cause
premature head wear. but is a less frequent condition.
I high vacoum is indicated. recheck vour vacuum
rcadings. Check that the drive belt is on the proper
pulley step.
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Vacuum Column Cover Removal, Replacement, and Adjustment CA R R L D°28

Figure D-28. Vacuum Column Cover (Part 2517577) Removal, Replacement, and Adjustment

1. Turn off subsystem power. See Figure D-2.

“Power On/Off Procedures.™

Open the sliding door.

Open the vacuum column cover.

that secure the brace to the vacuum column

cover.

2
3
e Remove the two stay brace mounting screws

On cach hinge. remove the upper two screws
that secure the cover to the hinges. Remove

upper hinge.

6. Remove cover.

0 Remove the three mounting screws from the
upper decorative cover and remove the cover.

L Remove lower decorative cover.

9, Install decorative covers in reverse order on the
new vacuum column cover.

10.  Install the new vacuum column cover. reversing
steps | to 6.

11, Checek the cover to see that it opens and closes

without interfering with the main plate or

operator's panel.

To adjust the cover clearance, loosen the lower
hinge mounting screws and then reseat them.

Functional Code 008-23

Upper Decorative Cover

Lower Decorative Cover
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Figure D-28A. Tape Load Check and Adjustment

This procedure assumes that the tape unit cannot
load tape.

Note: Tape loading reliability can be affec‘ed by transport cleaning
frequency. especially in the capstan area. The cleaning procedure
outlined in the 3410/11 Operators Guide (Form G222-004-X), should
be performed at least once every eight Lioiirs to ensure proper tape
loading.

1. Remove the front cover.
2. Open the sliding door,

CAUTION

To prevent top cover damage, always use lifting bar
to raise the transport assembly. Be sure both
support brackets latch. One bracket may require
manusl latching.

3. Raise the transport assembly.

4. Bypass the sliding door interlock switch. See
CARRL Figure D-6 for the switch location.

5. Lower the transport assembiy.

6.  Check that the column door hinges are not
binding or preventing the cover from closing

properly.

7. Open the vacuum column door and check the tape
path and seals in the head area. See CARRL D-28A,
Part 2 of 2, for an iltustration of the head
cavity area. The tape guides and idler rollers
must be aligned (CARRL D-23) to ensure good
loading reliability. The seals on the erase head
should contact the lower head seal. The lower
head seal should not have any large openings.
The head seal in the cover should not prevent the
cover from closing.

8. Remove the upper decorative cover from the
column door. See CARRL D-28 for the
removal procedure.

9. Close the column cover and mount a CE work
tape.

§
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10. Press LOAD-REWIND and watch the tape-load

m Tape failing to load in the left column is

12.

13.

sequence. The left reel will turn first and tape
should enter the left column. Abov* one second
later. the right reel turns and tape should enter
the right column. When properly loaded. the
capstin moves tape to search for the BOT
marker.

indicated by tape flutter at the top of the
columns. The flutter occurs when the tape
bottoms in the column(s). Press RESET. The
tape will wind back on the reel. Turn the air
bieed valve to allow about 25% more air
through the opening. (The bleed valve is
located in the upper right of the column cover.)
Repeat Step 10.

Note: Some column covers h.tve a factory-installed
plug to adjust the air bleed. This plug can be
changed to the closed or half-open position, or can
be removed for full air bleed. If the plug is
changed. use rubber cement, part 104774, to hold
the plug in position. If the plug is removed, clean
off any adhesive residue on the cover.

Tape failing to load in the right column is
indicated when the left reel starts turning CCW
and the vacuum system turns off. If this occurs,
turn the air bleed valve to allow about 25% less
air through the opening. Repeat Step 10.

After the air bleed adjustment has been made.
load and unload tape at least 25 times to ensure
proper operation. Open and close the column
door every third or fourth time. I a load failure
occurs, repeat the air bleed adjustment.

Note: During this test, the vacuum motor may
stop because of overheating. If this occurs, wait for
the motor to cool before proceeding.
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/T Tape idlers. See CARRL D-23 for adjustment procedure.
|__—— Capstan ,
‘g » Right column guide
A B /—

Rubber seal
7— Note: Seal should not bc twisted

oy
/f or distorted. Top end should be
held in place oy the lip on the seal.

\

Foam

Left
Column
Guides

—
———— Foam
located on
LA underside of
BOT/EOT block.
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Model |
Model 2 and 3

Figure D-28B. Vacuum Column Removal and Replacement

Functional Code 008-23

Part 2518553
Part 2518554

Remove the Read/Write Head and Card
assembly. See CARRL D-40, Steps {-12.

Remove the Head Card Support Bracket.
Disconnect the BOT/EOT cables.

Use a broad-blade screwdriver to carefully
unplug the three-pronged signal connectors of
the capacitive sense units. Tag the connectors
for identification.

Disconnect the three ground wires from the
main casting.

Disconnect the two hoses from the tape in
column ports on the lower vacuum column.

Disconnect the two hoses from capacitive sense
units and from the plenum.

Disconnect the file protect hose from the
vacuum plenum.

Disconnect the vacuum hose from the
BOT/EOT assembly. Use care in removing the
vacuum hose as the tip is plastic and breaks
easiiy.

Disconnect the flexible hose from the vacuum
plenum.

Remove the vacuum column cover. See CARRL
D-28.

Remove the two cover hinges and stay brace
assembly from the vacuum column.

Remove the head card support plate and vacuum
switch bracket.

Remove the screws holding the vacuum column
to the main casting.

15.

16.

17.

18.

Lift the vacuum column straight up from main
casting. Be very careful not to damage the
capstan when removing the column.

Remove the BOT/EOT assembly from the old
column and put aside.

Nete: Some columns have shims cemented to the
column mounting pads. Do not remove them.
Install the new columns as received.

Position the bottom of the new column onto the
main casting first. Then, very carefully, lower
the column without touching the capstan. Guide
the ground wires throt gh the holes in main
casting as the column is lowered.

Fasten the new column to the main casting with
the screws removed in Step 14.

Note: The iength of the screws vary as required
for mounting other hardware. Check their length
before installing. Position the capstan stay bracket
so that both sides lock against the capstan motor
leg before tightening.
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19.

20.

21.

22.

23.

24.

25.

Install the head card casting support and vacuum
switch brackets.

Make sure the column is securely fastened. But
DO NOT overtighten the screws.

Mount the BOT/EOT assembly on the new
column.

Connect the three ground wires to the main
casting.

Connect the vacuum hose to the BOT/EQT
assembly.

Connect the file protect hose to the vacuum
plenum.

Connect the two hoses to the capacitive sense
units and to the plenum.

26.

27.

28.

29.

30.

31

32.

33.

34.

3s.

36.

37.

38.

39.

Connect the two hoses to the lower vacuum
column ports and connect the flexible hose to
the vacuum plenum.

Install the two cover hinges and stay brace
assembly on the vacuum column.

Install the vacuum column cover. See CARRL
D-28.

Connect the two capacitive sense cabies.
Connect the BOT/EOT cables.

Instali the head card support bracket. Leave the
mounting screw loose.

Install the Read/Write Head and Card assembly.
See CARRL D-40.

Adjust the BOT/EOT assembly. See CARRL
D-25.

Adjust the Tape Idicrs. See Carri D-23.

Adjust the Tape Guide Assemblies. See Carrl
D-24 and D-24A. Return here to Step 36.

Perform the Tape Tracking Check and
Adjustment. See CARRL D-36.

Note: On System/38, run MAP 6420.

Perform the Mechanical and Electricz] Skew
Adjustments. See CARRL D-57.

Note: On System/38, run MAP 6420.

Run all remaining diagnostics to check tape unit
operation.

Note: On Sysiem/38, run Good Machine Path.

If any failures occur, go to the appropriate
MAP.

World Trade Machines Only.

Remove transport hold down screw located on
the left front corner of side frame before lifting
transport.

This screw must be replaced when servicing is
finished.

Vacuum Cotumn Removal and Replacement CA R R L D"28B
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Figure D-29. Vacuum Column Guide Pin (Part 2517607) Removal and Replacement

Functional Code 011-25

1. Turn off subsystem power. See Figure D-2,
“Power On/Off Procedures.” for reference.

2. Open the shiding door.
3. Remove the front cover.

CAUTION

To prevent top cover damage, always use the lifting
bar to raise the transport assembly. Be sure both
support brackets latch. One bracket may require
manual latching.

World Trade Machines Only.
Remove transport hold down screw located on
the feft front corner of side frame before lifung

transport.

This screw must be replaced when servicing is
finished.

Raise the transport assembly.
Open the vacuum column cover.

place. This nut is located on the underside of

4

S

o Remove the nut that holds the guide pin in
the transport assembly.

(7

Remove the guide pin from the top of the
transport assembly.

8. Install the new guide pin in reverse order.

9.  Check tape tracking. See Figure D-36. “Tape
Tracking Cineck and Adjustment.”

Note: On System/38. run MAP 6420 and
then Good Machine Path to verify.

XQ1500 | 1846018 7345568 734852 848311
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Vacuum-Up-Switch Assembly Removal and Replacement CA R R L D'30

Figure D-30. Vacuum-Up-Switch Assembly (Part 2517780) Removal and Replacement

Functional Code 008-21

L. Turn off subsystem power. Sce Figure D-2,
“Power Cn/Off Procedures,” for reference.

2. Remove the front cover.
3. Open the sliding door.

CAUTION

To prevent top cover damage, always use the lifting
bar to raise the transport assembly. Be sure both
support brackets latch. One bracket may require
manual latching.

World Trade Machines Only.
Remove transport hold down screw located on
the left front corner of side frame before lifting

transport.

This screw must be replaced when servicing is
finished.

Raise the transport assembly.

Remove the plastic cover from the motor relay.

Remove the vacuum hose. . e
Remove the two wires from the assembly. %

-~

Remove the two mounting screws.

0@906&
¥

Lift the assembly from the machine.

10. Instali the new assembly in reverse order.

XQ1500 | 1846018 734556 734852 846311
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Figure D-31. Vacuum Pump (Part 2522879) Remeoval and Replacement

1. Turn off subsystem power. See Figure D-2,
“Power On/Off Procedures,” for reference.

2. Remove the rear cover.
e Loosen the belt guard holding screw.

Pull the latch on top of the belt guard and slide
the belt guard off.

5. Remove the entire pneumatic assembly from
the machine. The wires don't have to be
disconnected.

e, Q Loosen the two muffler holding screws.
- \‘\:,,;frf"‘:~;-”‘ T

0 Remove the plastic elbow that connects the hose
to the pump.

Remove the three vacuum pump mounting
SCrews.

Q Remove the drive belt.
10. Lift the pump from the machine.
1. Install the new vacuum pump in reverse order.

Don't fully tighten the three pump mounting
screws until you adjust the drive belt tension.

{ (

oo o000

Functional Code 008-24

P/N 599917
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12, When tightening the muffler, make sure it is
adjusted so that it seals all around the vacuum
pump. Do not tighten muffler until drive
belt has been adjusted.

CAUTION

When installing the drive belt, move the pump down
so you won’t have to force the drive belt over the
pulley.

13. Install the drive belt on-

* the small pulley step for an altitude under
3000 feet (914,4 m),

» the large pulley step for an altitude over 3000
feet (914,4 m).

14.  Tighten the drive belt by raising the vacuum
pump.

Note: The drive belt is properly adjusted when you
have-a deflection of approximately one-quarter inch
(6,35 mm) when you apply four pounds (1,814 kg) of
pressure to the middle of the drive belt.

CAUTION
Too much tension on the drive belt can cause load
failures.

15.  Fully tighten the three vacuum pump mounting
screws after adjusting the drive belt tension.

Vacuum Pump Removal and Replacement CA R R L D '31
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Vacuum System Drive Belt Removal, Replacement, and Adjustment CA R R L D'32

Figure D-32. Vacuum System Drive Belt Removal, Replacement, and Adjustment

Functional Code 008-35

Note: There are two screw holes in the motor

60 Hz Part 2517804 shaft. When you move the motor pulley, align the
50 Hz Part 2517858 set screws with the screw holes before tightening.
. T85 P/N 599917
1.  Turn off subsystem power. See Figure D-2, . 9. Tighten the new drive belt by raising the pump.

“Power On/Off Procedures,” for reference.
Note: The drive belt is properly adjusted when you
have a deflection of approximately one-quarter inch
(6,35 mm) when you apply four pounds (1,814 kg) of
pressure to the middle of the drive belt.

Remove rear cover.

Loosen the belt guard holding screw.

Pull the latch on top of the belt guard and slide CAUTION
the belt guard off. Too much tension on the drive belt can cause load o
failures. e =

Loosen the two muffler holding screws.
10. Tighten the three vacuum pump mounting

Loosen the three vacuum pump mounting SCTEWS.

SCrews.
11. Tighten the two muffler holding screws. Make

sure the muffler is adjusted so that it seals
around the vacuum pump.

Remove the drive belt.

© 060 00 -

CAUTION
When installing the new drive belt, move the pump
down so you won’t have to force the belt over the

pulley.

8. Install the new drive belt on:

12. Replace the belt guard.

« the small pulley step for an altitude under
3000 feet (914.4 m),

G
«» the large pulley step for an altitude over 3000 \
feet (914.4 m). 9@

XQ1600 | 1846019 734556 | 734556A | 734864
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Figure D-33. Vacuum Motor Assembly Removal and Replacement
Functional Code 008-20

60 Hz Part 2517786
50 Hz Part 2517787

1. Turn off subsystem power. See Figure D-2,
“Power On/Off Procedures.” for reference.

2. Remove the rear cover.
3. Loosen the belt guard holding screw.

4.  Pull the latch on top of the belt guard and slide
the belt guard off.

e Remove the pneumatic assembly from the
machine.

6. Remove the wires that go to the vacuum motor
from TBS.

Remove the red and blue wires from the motor
capacitor. These are slip-on connectors.

Loosen the two muffler holding screws.

Loosen the three vacuum pump mounting
SCrews.

0
° Remove the ground wire.
9.

11. Remove the drive belt.
@ Loosen the adjustable set screw. Loosen the
motor pulley tightening screw, then remove the
pulley from the shaft.

Note: There are two screw holes in the motor shaft.

15. Install the new motor in reverse order. Don't
fully tighten the three vacuum pump mounting
screws until you adjust the drive be't tension

CAUTION

When installing the drive belt, move the pump down
S0 you won’t have to force the drive belt over the
pulley.

16. Install the drive belt on:

* tne small pulley step for an altitude under
3000 feet (914,4 m),

« the large pulley step for an altitude over 3000
feet (914,4 m).

17. Tighten the drive belt by raising the pump.

Note: The drive belt is properly adjusted when you
have a deflection of approximately one-quarter inch
(6,35 mm) when you apply four pounds (1,814 kg) of
pressure to the middle of the drive belt.

CAUTION

Too much tension on the drive belt can cause load
failures.

18. Fully tighten the three vacuum pump mounting
screws after adjusting the drive belt tension.

Note: Motor wire connections are:

Blue wire to top capacitor terminal
Whe,f you replace the motor pulley. the set screw , Red wire to lower capacitor terminal
goes into: Yellow wure to TBS-2

White wire to TBS-1

« the back hole for an altitude under 3000 feet
(914,4 m).

« the front hole for an altitude over 3000 feet (9144
m). i

@ Remove the four motor mounting screws.

14. Lift the motor from the machine.

XQ1700 | 1846020 734556 | 734556A | 734852
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Vacuum Motor Relay Removal and Replacement CAR R L D '34

Figure D-34. Vacuum Motor Relay (Part 589091) Removal and Replacement

Functional Code 008-06

1. Turn off subsystem power. See Figure D-2,
“Power On/Off Procedures,” for reference.

2. Remove the front and rear covers.
3. Open the sliding door.

CAUTION

To prevent top cover damage, always use the lifting
bar to raise the transport assembly. Be sure both
support brackets latch. One bracket may require
manual latching.

World Trade Machines Only.
Remove transport hold down screw located on

the left front corner of side frame before lifting
transport.

This screw must be replaced when servicing is
finished.

Raise the transport assembly.
Remove the relay cover.

Remove and label the wires attached to the
relay.

Remove the two mounting screws.

Lift the relay from the machine.

- Q @0 -

Install the new relay in reverse order.

XQ1700 | 1846020 734556 | 734556A | 734852
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Figure D-35. Capstan Motor Assembly (Part 2523227) Removal and Replacement

Functional Code 001-20
Page 1 of 2

1. Turn off subsystem power. See Figure D-2. 4. Raise the transport assembly.
“Power On/Off Procedures.”

Loosen the screw that secures the capstan stay
2. Remove the front cover. bracket.

3.  Open the sliding door.

CAUTION

To prevent top cover damage, alwzys use the lifting
bar to raise the transport assembly. Be sure beth
support brackets latch. One bracket may require
manual latching.

World Trade Machines Only.

Remove transport hold down screw located on
the left front corner of side frame before lifting
transport.

This screw must be replaced when servicing is
finished.

CAUTION

Be sure to label the wires so you can attach them tc
the same terminals on the new motor. Reversing the
wires will reverse the rotation of the capstan. Don’t
bump the head circuit board when working in this
area.

@ Remove the two wires from the motor.

o Remove the nut, the washer, and the spring
from the capstan motor locator stud located on
the right underside of the motor. The motor is
still held in place by the top two mounting
SCTEWS.

e For Model 3 tape units only, disconnect the
vacuum hose.

9 Carefully, disconnect the tachometer cable plug.

/\
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Figure D-35. Capstan Motor Assembly (Part 2523227) Removal and Replacement

Page 2 of 2

@ Holding the motor securely, loosen the top two
mounting screws. Don’t remove the screws
completely as the grommet and spring will fall
out.

CAUTION

Alternate loosening of the two screws. Don’t wedge
the capstan tip against the column as this will further
damage the capstan motor assembly.

Note: Access to the top mounting screws is through
the holes in the decorative cover. One hole is above
and to the right of the capstan. The other hole is to
the left of the capstan and just outside the left tape
column.

11. Remove the motor assembly.

Note: Use caution in steps 11 through 16 to prevent
damage to the capstan.

12. Make certain that the support springs are in
place between the capstan motor and the tape
deck on the two adjustable mounting screws.

13. Guide the capstan motor into place on the
locator stud. Keep the capstan motor level.
While holding the capstan motor, tighten each of the
two mounting screws, a little at a time. During the
tightening process, rotate the capstan to make sure
it is not damaged by binding against the column.

CAUTION
The capstan can be severely damaged if it binds

against the column when you are tightening the mounting screws.

XQ1800 | 1846021 734556 734556A 734852 846311
Seq 2 of 2| Pert Number 1 Sept 72 20 Oct 72 26 Feb 73 1 Feb 79

14.

15.

16.

17.

18.

19.

20.

21.

22.

23,

24.

Capstan Motor Assembly Removel and Replecement CAR R L D‘35

Page 2 of 2

When the two mounting screws are bottomed.
back each one off one and one-half turns.

Install the spring, the washer, and the nut on the
locator stud on the underside of the capstan motor.

Tighten the nut, and when it is bottomed, back
it off one half turn. This ensures
shoulder-to-shoulder contact between the
capstan front support and the locator stud
shouider.

Make sure the capstan rotates freely. If it binds,
loosen and retighten the mounting screws and
the nut on the underside.

Connect the tachometer plug.

Connect the motor wires.

If this is a Model 3 tape unit, connect the
vacuum hose.

Lower the transport assembly slowly and
carefully to prevent damage.

Turn on subsystem power. See Figure D-2,
“Power On/Off Procedures,” for reference.

Check tape tracking. See Figure D-36, ““Tape
Tracking Check and Adjustment,” for reference.

Position the capstan stay bracket so that both
sides lock against the capstan motor leg.
Tighten the stay bracket mounting screw.

Check skew. See Figure D-57, “Electrical and
Mechancial Skew Adjustments,” for reference.

Note: On System/38, run MAP 6420 and
Good Machine Path to verify.

® 0006006060606 06060060660 0600060600000 0 06000 90 0040
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Figure D-36. Tape Tracking Check and Adjustment , ) i
distortion, flutter, or front-to-back moyvement

Page | of 2 : Functional Code 001-20 while backing against the guide. Use a Jdental
mirror and magnifying light (part 452642) 10

Note: Before starting this procedure. see CARRL D-24A, check trucking. 1t mey be difficult to see the

Steps 1 through S, for check procedure. smatl changes in the movement of the tape when

looking directly at the upper left guide. To
assist you in checking tracking, it will help you
to use one or more of the following scrvice aids:

Note: On System/38. if referred to this
page. run MAP 6420.

1. Remove the front cover. eUxing the magnifying light, took down at the eShinc the light under the edge of tape on the It is possible to have tracking look good but
2. Open the sliding door. edge of the tupe in the arca between the back column wall. Look at the light beam still have the tape away from the top of the
upper left guide and the drive capstan. If the between the tape and the column wall. The guide. Using your dental mirror and light,
CAUTION dne il e oo .. ; Moo . . ; ;
hoay he lifti tape ¢+ riding heavily against the guide. the beam of light will change if there is any you can see the reflection of the guide shaft
To prevent top cover damage, 8:*‘3‘3“* t ebl ""“2 tape dine wilt change and show a bucklc movement of tape away from the guide. Go when the tape is away from the top of the
bar to raise the transport assem™y. Be sure ot This  conditon can be seen wita the tape to Step C. guide. Go to Step 12.
support brackets latch. One bracket may require

moving 1n cither direction. Go 1o Step B.

manual latching.
World Trade Machines Only.

Remove transport hold down screw located on
the left front corner of side frame before lifting
transport.

e This screw must be replaced when servicing is
o e finished.

Raise the transport assembly.

3

4. Bypass the sliding door interlock switch. See
Figure D-6. “Sliding Door Interlock Switch
Removal, Replacement, and Adjustment.™

5. Lower the transport assembly.
6.  Install the half column door. part 2517722.

7. Manually load the tape loops in the tape unit
with a scratch tape that has no edge damage.

8. Press LOAD/REWIND, holding recls until vacuum
comes up, then release reels to column control.

9. Get the scratch tape moving in a
forward/backward shoeshine motion.

10.  On Model 1 units. insure that the lower left
guic'e roller turns frecly. .

Note: To get the shoeshine motion on
System/360 and System/370, use On Line Test
(OLT) T3410P, routine 02.

On System/3. use diagnostic section 70A.
routine 01. To get this routine. set sense switch
18 ON and push RESET HALT

11, Check tape tracking at the upper left guide.
The tape must move in cither direction without

XQ1900 | 1846022 734556 | 734556A | 7345568 734852 846311

Seq 1 of 2 | Part Number 1 Sept 72 20 Oct 72 20 Nov 72 26 Feb 73 1 feb /9 . CAR R L D
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Figure D-36. Tape Tracking Check and Adjustment

Page 2 of 2

D.If, after using the above three service aids,
you are still not sure whether tracking is
good. a maladjustment may be used as a last
resort. Insert your adjusting wrench in the
upper tracking adjusting screw. Note the
position of the wrench handle. Looking at
the tape at the upper left guide, turn the
adjusting  wrench counterclockwise
one-quarter tc onehalf turn. This moves the
tape away from the guide. Slowly. turn the
wrench clockwise until the tape contacts the
guide. Go to Step 12.

12, If tape is tracking correctly, go to Step 17. If
tape is not tracking correctly, identify the
condition in the tracking chart.

Left

1 n Adjuster

Upper
Adj ster

| el

PL_

C

O

Tracking Adjustment Chart

CONDITIONS

Tracking i1s the same in forward and

Tracking s different in forward and backward and the tape s in

backward but the tape is.

FORWARD

BACKWARD

Avvay from the Heavily against the top | Away from the

Heavily against the

Away trom the

Heavily against the top of

Q If the buckle disappears and the tape is still
wracking against the top of the right guide, the
buckle is being caused by the pressure of the
spring and can be ignored. Go to Step 15.

0 it the buckle remains, tracking at the upper
leit guide needs further adjustment. Go back
to Step 11,

Tape Tracking Check and Adjustment CA R R L D "36

20f2

Column Surface

L
T s i

top of the guide | of the guide top of the guide | top of the guide top of th.e gude | the guide
ADJUSTMENTS
Turn upper Turn upper adjuster Turn left adjuster { Turn left adjuster Turn left adjuster | Turn left adjuster counter
adjuster counter clockwise counter clockwise clockwise clockwise
clockwise clockwise elf the buckle travels to the column surface. or o

i you can sce where the tupe has pulled away
from the top of the guide. tracking at the
upper left puide needs further adjustment.

Go  buck to Step 1.

Mote: The guide referenced in this chart 1s the upper left guide Adjusters are capstan mounting Cap screws

13.  Adjust left guide tracking as shown in the

tracking adjustment chart. 1S, 1If the tape is tracking correctly, unload the tape

unit. If this is a System /3, set sense switch 18
OFF.

14. Check tracking at the right tape guide. Any
tape flick seen during reversal can be ignored.
If there is a buckle in the tape. depress the
spring-loaded guide flange and look for onc¢ of
the following conditions:

16. Remove the half column door.

17. If your entry to this procedure was from MAP
page AD047, AD049, AA070, or AAO72 return
to that page. otherwise check skew. See Figure
D-57. “Mechanical anc Electrical Skew
Adjustments.”

846311

1 Feb 79

734852
26 Feb 73

734556
1 Sept 712

734556A
20 Oct 72

7345568
20 Nov 12

18468022

Part Number

XQ1900
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Figure D-37. Reel Latch Assembly (Part 2517850) Removal and Replacement

Functional Code 01 0-49

1. Turn off subsystem power. See Figure D-2,
“Power On/Off Procedures." for reference.

2. Open the sliding door.

e. Remove the three mounting screws from the
center of the hub.

4.  Remove the assembly from the machine.

5. Install the new reel latch assembly in reverse
order.

XQ2000 | 1846023 734556 736672 | 443751
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Reel Motor Removal and Replacement CA R R L D .38

Figure D-38. Reel Motor Removal and Replacement

Functional Code 010-20

Models 1 and 2  Part 2517838
Model 3 Part 2517826

Note: Some Model 1 and 2 reel motors require 8-32
screws. part 0234320 or 10-32 screw part 0234331.

1. Turn off subsystem power. See Figure D-2,
“Power On/Off Procedures.”

9. Install the new motor. Use a tape reel to help
you center the mounting plate on the left side
casting. Be sure the file protect switch
mounting holes are aligned. On the right side,
use the machine reel flange to center the motor.

6 Remove the reel hub.

Left side: Remove the three screws from the
center of the hub, and carefully remove the filler
ring (part 2517769).

10.  Connect the motor plug.

1. Reinstall the file protect switch assembly if
removed in Step 3. See Figure D-15, “File

Right side: Carefully remove the trim disc (part

- Q0

- @

2523727) to gain access to the three mounting
screws. Remove the three mounting screws.

Protect Switch Assembly Removal and
Replacemen..”

Note: The trim disc and filler ring are held in 12, Make sure the idler is adjusted properly. See
place by adhesive. Insert a thin object under Figure D-23. “Tape Idler Assembly Removal,
the disc or ring and carefully pry it loose. The Replacement, and Adjustment.”

disc and ring are reusable only if they aren‘t

bent or broken during removal. See CARRL D-15, 13, Perform reel hub alignment procedure. See

ftem 3.

On the left side, remove the file protect switch
assembly. See Figure D-15, *‘File Protect
Switch Assembly Removal and Replacement."
Disconnect the reel motor plug.

Remove the four flange mounting screws.

From the top, remove the motor from the
machine.

Remove the flange and the split collar.

Install the split collar and the flange on the new
motor.

XQ2000 | 1846023 734556 736672 | 443751
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Figure D-39, “Reel Hub Alignment.”
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Figure D-39. Reel Hub Alignment

Functional Code 010-00

CAUTION

Don’t afign reel hub unless idler is in proper
adjustment. See Figure D-23, “Tape Idler
Assemblies Removal, Replacement, and Adjustment,”
for procedure.

CAUTION
Special tool part 2517735 is needed for reel hub
alignment. Handle this tool carefully because it is

easily damaged.
1.  Remove reel hub.

Left side: Remove the three screws from the
center of the hub, and carefully remove the filler
ring (part 2517769).

Right side: Carefully remove the trim disc (part
2523727) to gain access to the three mounting
screws.Remove the screws.

Note: The trim disc and filler ring are held in place
by adhesive. Insert a thin object under the disc or
ring and carefully pry it loose. The disc and ring are
reusable only if they aren’t bent or broken during
removal. See CARRL D-15, item 3.

JRotate the split collar so the holding screws are
facing the front of the machine.

o Attach the special tool to the hub by using the three
mounting screws supplied. As you tighten the screws.
make sure the arm of the tool is nor in contact with
the machine base or the idler.

o Insert the supplied adjusting screw into the
center threaded hole of the tool. This screw
exerts pressure against the motor shaft and is
used to position the collar on the shaft.

XQ2100 | 1848024 See EC 734864 443751 846311
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CAUTION .
Be careful not to nick or score the idler with the end
of the tool. A damaged idler can cause severe tape

damage.

Check to see if the end of the special tool fits frecly
between the fanges of the idler. I it doesn’t fit
treelv:

A.Loosen the split collar holding screws.

B. Use the adjusting screw to raise the collar and
tool so that the end of the tool fits freely
between the flanges of the idler. Always
make this adjustment by raising the collar and
tool.

C. When the tool is centered in the idler, tighten the
plit collar holding screws. Tighten the two screws
evenly to prevent the split collar from cocking on
the shut. Make sure that the tool arm doesn’t con-
tact any part of the machine while tightcning the
split collar holding screws.

D. Recheck the adjustment.

Remove the special tool.

Install the filler ring. Align the filler ring cutout with
the file protect switch plunger. Make sure that the
plunger doesn’t bind on the filler ring.

Replace the reel hub.

If the idler adjustments were changed. go 10
Figure D-36, “Tape Tracking Check and
Adjustment.” Readjust idlers before proceeding

as shown in Figurc D-23.

Note: On System 38, run MAP 6420.

Reel Hub Alignment CA R R L D°3 9



Figure D-40. Read/Write Head and Card Assembly Removal and Replacement

.Functional Code 009-45

Compare the head card frame supports with Carrl
illustrations below and Carrl D-40A for correct
method of removal and replacement.

0 Remove the three skew block mounting screws.

12. Remove the head and card assembly from the

Model 1, PE Part 2517574 or 2518011
Model 2, PE Part 2517790 or 2518012

machine. Continue with the next step for
installation.

screw (8).

Model 3, PE Part 2517794 or 2518013 13. To avoid damage to the assembly, perform this
Model 1, DD Part 2517800 or 2518014 step carefully. Insert the read/write head up
Model 2, DD Part 2517801 or 2518015 through the opening in the vacuum column until
Model 3, DD Part 2517802 or 2518016 the skew plate is located on the sub-plate dowel
Model 1, 7-Trk  Part 2517797 pins. At the same time, make sure that the card
Model 2, 7-Trk  Part 2517798 frame is inserted in the channel of the support
Model 3, 7-Trk  Part 2517799 bracket.
Turn subsystem power off. See Figure D-2, shlluot;i SOW_”P’}“‘;";Z‘ MC;M ﬂgembgzs hﬂeawﬁ;”
“ " eld covering the cables. not remove thi
Power On/Off Procedures. cover until aftger the assembly has been ins(;leled in d:e
Remove the front cover. machine.
Open the sliding door. 14. Thread the three skew block mounting screws
CAUTION through the skew plate and into the sub-plate.
To prevent top cover damage, always use the lifting Tighten these screws just enough to hold the 18. Plug in the read and write flat cables. Dress
bar to raise the transport assembly. Be sure both head and card assembly in place. Be sure the cable lay in cable retainers to prevent
support brackets latch. One bracket may require head seal is located cor-ectly in the vacuum interference with the top of the tape controller
manual latching. column opening. Be sure the BOT/EOT vacuum gate assembly. e
. hose isn’t pinched between the head and card
World Trade Machines Only. bracket and the main plate. CAUTION
Remove transport hold down screw located on . . Make sure that the voltage connectors are plugged
the left front corner of side frame before lifting 15.  Tighten the skew block mounting screws. correctly before turning on power. Incorrect
transport. 16. A.Clamp the card frame to the vacuum switch plugging will cause severe damage to the assembly.
This screw must be replaced when servicing is support bracket. 19. Plug in the two voltage cables. Remove the plastic
finished. B. Position the support bracket on the head card protective cover if present on the replacement assembly.
) frame. Tightei: the two head card frame Install the cover on the assembly to be returnea.
Raise the transport assembly. mounting screws (10) to clamp the head card N
Unplug the two voltage cables. in the bracket. (Do not put any stress on the 20. I;rn on subsystem power. See Figure D-2.
. head card frame.) ower On/Off Procedures.
Unplug the read and write flat cables. .
C. With the support bracket loose, remove the 21. Reset the BOT/EOT assembly position. See
Loosen the card frame clamp screw. two screws (9A) holding the card frame to Figure D-25.
Loosen the support bracket mounting screw. the‘ skew block and store them on the vacuum 22 Check tape tracking. See Figure D-36, “Ta
Move the card frame against the skew block. switch support bracket. Tracking Check and Adjustment.” ‘
Using the two screws stored on the vacuum . .
switcgh support bracket (9), fasten the card D. z';?iszu:f :;a:i‘;h‘::: r:,? az;n?n:;log‘:l;en:\;a)d Note: On System/38, run MAP 6420.
frame to the skew block. from the skew block. Tighten the clamp 23.  Check skew. See Figure D—57 “Mechanical and
10. Slide the frame clamp off the card and loosen Screw. Electrical Skew Adjus*ents.
the two head card frame mounting screws. 17. Fully tighten the support bracket mounting Note: On System/38, run MAP 6420.

24. Run Diagnostics 701, 702, and 70A for
System/2, and T3410A, B, C. and P for
System /360 and System/370.

Note: On System/38. run Good Machine Path.

XQ2100 | 1846024 See EC 734864 443751 846311
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Figure D-40A. Read/Write Head and Card Assembly Removal and Replacement-(Early Model)

Compare the head card frame supports with Carrl

Functional Code 009-45

( r Model 1, PE Part 2517574 13. To avoid damage to the assembly, perform this
mfustfatlonls bed*ow ?nd Carrl D-40 for correct method Model 2, PE Part 2517790 step carefully. Insert the read/write head up
ol removal and replacement. Model 3, PE Part 2517794 through the opening in the vacuum column until
1. Turn subsystem power off. See Figure D-2, Model 1, NRZI  Part 2517800 the skew plate is located on the sub-plate dowel
“Power On/Off Procedures.” Model 2, NRZI  Part 2517801 ?m& At,thensa‘rin? titr;:e‘ glake furfe ;‘hat the card
Model 3, NRZI Part 2517802 rame Is inserted in the channel of the support
2. Remove the front cover. Model 1. 7-Trk  Part 25175397 bracket.
Open the sliding door. Model 2, 7-Trk  Part 2517798 Note: Some replacement card assemblies have a plastic
CAUTION Model 3, 7-Trk  Part 2517799 shield covering the head and cables. Do not remove
To prevent top cover damage, always use the lifting :;:,s ::;Z 'l::!ll afterthe assembly has been installed in
bar to raise the transport assembly. Be sure both
support brackets latch. One braciet may require 14.  Thread the three skew block mounting screws
manual latching through the skew plate and into the sub-plate.
: ) Tighten these screws just enough to hold the
World Trade Machines Only. head and card assembly in place. Be sure the
Remove transport hold down screw located on head seal is located correctly in the vacuum
the left front corner of side frame before lifting column opening. Be sure the BOT/EOT vacuum
transport. hose isn’t pinched between the head and card
bracket and the main plate.
This screw must be replaced when servicing is i )
finished. 15. Tighten the skew block mounting screws.
: 16. Position support bracket on the head card frame.
4. R.alse the transport assembly. . Mount the bracket to the main casting loosely
e Tighten the ;WOhIO\xer ﬂat-‘l;lead h?,ldmf scr;lwsk with the screw and washer. Tighten the four loosen the four head card frame mounting
that secure the e|a ass;m yh“’ the s ,Zw fo‘;u : : screws that hold the head card frame in the screws, reposition card frame, and tighten
These screws are located on the right side of the | bracket. Make sure there isn’t any stress on the screws. Remove the plastic protective cover if
head assembly.. ! assembly. present on the replacement assembly. Install the
cover on the assembly to be returned.
Unplug the two voltage ‘cables. 17. Fully tighten the support bracket mounting
Unplug the read and write flat cables. @ screw. 22. Turn on subsystem power. See Figure D-2,
Loosen the four head card frame mounting 18. Plug in the read and write flat cables. “Power On/Off Procedures.
SCrews. 23. Reset the BOT/EOT assembly position. See
_ CAUTION Figure D-25.
Q Loosen the support bracket mounting screw. Make sure that the voltage connectors are plugged . . y
i tly before turning on power. Incorrect 24. Check tape tracking. See Figure D-36, “Tape
@ Remove the three skew block mounting screws. phugging will cause severe damage to the assembly. Tracking Check and Adjustment.”
11. Remove the head and card assembly from the

19. Plug in the two voltage cables. Note: On System 38, run MAP 6420.

machine. Continue with the next step for

. . 20. Loosen the two holding screws two full turns. 25. Check skew. See Figure D-57, “Mechanical and
installation. : These are the same screws you tightened in Step Electrical Skew Adjustments.”

@ In the new head and card assembly transfer the s. Note: On System 38, run MAP 6420,
two upper binding head screws #12 from the 21. Be sure the card and frame assembly is floating.

26. Run Diagnostics 701, 702, and 70A for
System/3, and T3410A, B, C, and P for
System/360 and System/370.

Note: On System/38, run Good Machine Path.

assembly removed. Bottom these screws in the
casting and there should be a minimum of .020"
clearance between the card frame and the top of
the binding head screws.

that is, completely separated from the skew
block and the four frame-to-block mounting
screws, and that no pressure is being applied to
the skew block. If the assembly is not floating,

XQ2150 | 1848061 7348684 443751 846311
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Figure D-41. 3411 Exhaust Fan Assembly Removal and Replacement

Functional Code 009-33

60 Hz Part 2503537
‘ SO Hz/60 Hz Part 8036618

| 1.  Turn off subsystem power. See Figure D-2,
‘ “Power On/Off Procedures,” for reference.

Remove the rear cover.

Remove the two screws that secure the fan
to the mounting brackets.

2
e Unplug the ac power cable.

S. Install the new assembly in reverse order.

6. Turn on power and check the air flow.

XQ2200 | 1846025 734556 | 734556A | 734852 | 443751
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Controt Unit Cooling Fan Assemblies Removal and Repiacement CA R R L D’42

Figure D-42. Control Unit Cooling Fan Assemblies Removal and Replacement

Functional Code 003-33

60 Hz Part 2503537
50 Hz/60 Hz Part 8036618

Air Flow

1.  Turn off subsystem power. See Figure D-2,
“Power On/Off Procedures,” for reference.

Remove the front cover.

Swing the tape control unit gate out.
Unplug the ac power cable.

Separate the cable assembly at the plug.

Remove the four mounting plate screws.

000600 -

Remove the cooling fan assembly and the plate
from the machine.

8. Remove the fan assembly from the plate.

9. Install the new assembly in reverse order.

10. ‘Power On’ and check air flow.

XQ2200 | 1846025 734556 | 734556A | 734852 | 443751
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Bottom Fan Top Fan
60 Hz Part 2524837 60 Hz 2503537
50 Hz/60 Hz Part 4241435 S0 Hz/60 Hz 8036618

Bottom Fan Assembly Removal and
Replacement

1.  Turn off subsystem power. See Figure D-2,
“Power On/Off Procedures,” for reference.

Figure D-43. DC Power Supply Cooling Fan Assemblies Remova! and Repiac«::.c it

Functiona! Code 600-33

Top Fan Assembly Removal and Replacement

1. Turn off subsystcm power. See Figure D-2,

Remove the fan assembly from the dc box. “Power On/Off Procedures.” for reference.

DANGER

The primary power cable (ac input) must be
disconnected at its source and labeled to prevent
accidental reconnection.

For 60 Hz models only, transfer the mctal insert
bracket to the new fan assembly.

Position the ncw lan assembly in the machine,
and replace the three mounting screws.

2. Remove the rear cover.
Replace the C4 and CS capacitors if removed.
3. Open the sliding door.
Plug in the fan.

‘Power On’ and check air flow. CAUTION

To prevent top cover damage, always use the §ifting
bar to raise the transport assembly. Be sure both
support brackets latch. One bracket may require
manual latching.

&

Raisc the transport assembly.

Unplug the fan.

Qe

Remove the two mounting screws that seeure
the fan. Remove the fan assembly from the de
box.

Awr Flow 7. Transfer the fan guard from the old fan 1o the
new fan.

8. Position the new Tan assembly. and replace the
two mounting screws.

9.  Plug in the fan.

10. *Powcer On' and check air Mow.

b
DANGER
The primary power cable (ac input) must be
disconnected at its source and identified to prevent 9.
accidental reconnection.
2. Remove the front cover. 10.
3. Open the sliding door. (.
CAUTION 12.
To prevent top cover damage, always use the lifting
‘ bar to raise the transport assembly. Be sure both
‘ support brackets latch. One bracket may require
manual latching.
Worid Trade Machines Only.
Remove transport hold down screw located on
the left front corner of side frame before lifting
transport.
This screw must be replaced when servicing is
finished.
Raisc the transport assembly.
e Unplug the fan.
e Remove the three fan mounting screws from the
right side.
Note: [t may be necessary to remove the C4
and CS capacitors to gain access to these three
screws. See Figure D-51. “Power Supply C4
and CS5 Capacitors Removal and Replacement.™ .
Step 5 for procedure.
XQ2300 | 1846026 | | 73.556 | 734556A | 7345568 | 734852 | 443751
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€81 Circuit Breaker Removal and Replacement CA R R L D °44

Figure D-44. CB1 Circuit Breaker Removal and Replacement

Functional Code 600-18

Note: See the IBM 3410/3411 [Illusirated Parts
Catalog , order number S132-0006, for part numbers.

I.  Turn off subsystem power. Sec¢ Figure D-2.
“Power On/Off Procedures.™

DANGER

The primary power cable (ac input) must be
disconnected at its source and labeled to prevent
accidental reconnection.

2. Remove the front cover.

3.  Open the sliding door.

CAUTION

To prevent top cover damage, aiways use the lifting ~

bar to raise the transport assembly. Be sure both e

support brackets laich. One bracket may require s

manual latching. L~

. ol

World Trade Machines Only. ' d
Remove transport hold down screw located on P
the left front corner of side frame before lifting e@
transport.

This screw must be replaced when servicing is
finished.

Raise the transport assembly.

Remove the two screws securing the hinged
cover of the ac box.

. r 7 r I I X L [ A\l

Remove the two circuit breaker mounting
SCIEWwsS.

T

Remove the breaker.

Transfer the wiring. terminal for terminal, to the
new breaker.

- @ @ O+

Position the new breaker. and replace the two
mounting sCrews,

10. Sccure the ac box cover.

XQ2300 | 1846026 734556 | 734556A | 7345568 | 734852 | 443751
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Figure D-45. CP1, CP2, and CP3 Circuit Protectors Removal and Replacemsn: \

Note: See the IBM 3410/3411 Illusirated Parts
Catalog , order number S132-0006, for part numbers.

Note: CP3 is present only if the machine is attached
to System/360 and System/370, Attachment feature
only.

1. Turn off subsystem power. See Figure D-2,
“*Power On/Off Procedures,” for reference.

DANGER

The primary power cable (ac input) must be
disconnected at its source and labeled to prevent
accidental reconnection.

2.  Remove the front cover.
3. Open the sliding door.

CAUTION

To prevent top cover damage, always use the lifting
bar to raisc the transport assembly. Be sure both
support brackets latch. One bracket may require
manual latching.

World Trade Machines Only.

Remove transport hold down screw located on
the left front corner of side frame before lifting
transport.

This screw must be replaced when servicing is
finished.

Functional Code 600-18

4. Raise the transport aisembly.

5.  Remove the two screws securing the front
hinged cover of the ac box.

Disconnect the wiring to the circuit protector
that you want to change. Transfer the wires,

one by one. to the new circuit protector.

0 Remove the nut and the lock washer that secure
the circuit protector to the front panel.

8.  Position the new circuit protector and replace
the nut and lock washer.

9. Secure the ac box cover.

XQ2400 | 1846027 734556 | 734556A | 7345568
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CPs 1L 20 and 3 mounted here
T 1or 60 Hz Models 1.2, and 3
S0 Hz Mode! t only.

CPs 1. 2. and 3 mounted here
for 50 Hz. Modcls 2 and 3 only.

CP1, CP2, and CP3 Circuit Protectors Removal and Replacement CA R R L D'45



Figure D-46. 24-Voit AC Sequencing Assembly Removal and Replacement

Note: See the IBM 3410/3411 Illustrated Parts
Catalog . order number S132-0006, for part numbers.

Note: This sequencing assembly is present only if the
machine is attached to System/360 or System/370
Attachment feature only.

1.  Turn off subsystem power. See Figure D-2,
“Power On/Off Procedures,” for reference.

DANGER

The primary power cabie (ac input) must be
disconnected at its source and labeled to prevent
accidentsl reconnection.

2. Remove the front cover.

3.  Open the sliding door.
CAUTION
To prevent top cover damage, always use the lifting
har to ralse the transport assembly. Be sure both

support brackets latch. One bracket may require
manual latching.

World Trade Machines Only.

Remove transport hold down screw located on
the left front corner of side frame before lifting
transport.

This screw must be replaced when servicing is
finished.

4. Raise the transport assembly.

Functiona! Code 600-00

AITB1

Yo

XQ2400 | 1846027 734556 | 734556A 7345568
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24-Voit AC Sequencing Assembly Remova! and Replacement CA R R L D°46

5.

EPO Signal Card
370/115 - 370/125
MTA only (See
INSTAL 2).

10.

Remove the two screws securing the
hinged cover of the ac box.

Remove the TB shield.

DANGER

The capacitor, located on the sequencing asserbly.
can retain a charge. Discharge the capacitor before
handling the seguencing assembly.

Disconncect and label all the wiring to the
assembly. except those wires that come from J7.
The  wires running to J7 must be removed at
the plug.

Rcemove the four assembly mounting screws and
standoffs.

Position the new assembly, then replace the four
mounting screws and standoffs.

Reconneet all wiring 1o the assembly and the 17
plug.

Secure the ac box cover.
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Figure D-47. 4-Voit Assembly (Part 2524747) Removal and Replecement

Functronal Code 600 00

Note: The 4-volt assembly is the shorter of
the two boards locatéd in. the de box and is

labeled A 3.

1 Turn off subsystem power. See Figure D-2.
“Power On/Off Procedures.” for reference.

DANGER

The primary power cable (ac input) must be
disconnected at ifs source and labeled to prevent
accidental reconnection.

Remove the front and rear covers.

Remove the 4-volt de regulator card and its
retaining clip.

Remove the assemtly retaining screw, which is
located at the front of the ‘de box, on the tcp
right side.

Disconnect and label the wiring from the
18-position termijnal board (TEl).

Slide the 4-volt assembly out the rear of the machire

Capacitors on the board assembly may retain a
charge. Discharge before handling.

, DANGER

Note EC level of board removed.

Note EClevel of replacement board.

© o 9~

Slide the new board in from the rear of the
machine.

Note: It may be necessary to remove the
rear dc pewer su ply cooling fap. See
Figure' D-43. « ﬁ il’awer 55111; iy Cooling
Fan' Assemblies Removal and Replacement. ”

XQ2500 | 1846028 734556 |734556A | 734852 | 734294C

Seq t of 2 [Part Number ) Sept 72 {20 Ocr 72
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10. Reconnect the wires to the 1X-posstion
terminal board  To aid vou in connecting
thewe wires, it 18 helpful to have the logx
(VG120) on hand.

Note: This circuit board is 1:C level sensitive.

For U.S. :

Install EC 7342948 if circuit board removed
is at an EC level previous to 734294.

For World Trade.

If board removed is at an EC level previous to
734294, remove one end of jumper P/N
5759069, installed by IC 734294C. from
A3-TBI. position 17 and attach to A2-TBI.
posttion 17 of +5V. 6V regulator board locat-
ed on other side of péwer supply.

If board removed is at same EC level as N
replacement board. wire TBI in same positions
as removed from in step 5.

Il Replace the 4-volt dc regulator card and its
retaining clip.

12.°  Replace the assembly retaining swrew that
you removed in Step 4

13, Check the de power supply voltages. Sce
Figure D-53 “DC Power Supply Regulator
Cards Removal. Replacement, and
Adjustment

4 Volt Assembly Removal and Replacement CA R R L D’47



6. 200 von sy emovm e rescemern CARRL  D-48

Figure D-48. 5- and 8-Voit Assembly Removal and Replacement

Functional Code 600-00

Model | Part 2524808 Shide the new assembly in from the rear,
Model 2 Part 2524740
Model 3 Part 2524800 Replace the mounting screws.

Note: The 5- and 6-volt assembly is the longer of the
two boards tocated in the de box and is labeled A2,

Replace the capacitors if removed in Step 6.

Reconnect ali wiring to the 5- and 6-volt
assembly. Because of the numerous connections,
it s helptul to have the logic (YGi10) on hand 1o
ad vou in connecting these wires.

1. Tumn off subsystem power. See Figure D-2,
“Power On/Off Procedures,” for reference.

DANGER

The primary power cable (ac input) must be
discornected at its source and labeled to prevent
accidenial reconnection.

Transfer the two SMS dc regulatos cards and

their retaimng clips from the old board tc the
new board

Remove the front and rear covers. Replace the 4-volt assembly. Sec Figure D-47,
“4-Volt Assembly Removal and Replacement.”™

for reference.
“4-Volt Assembly Removal and Replacement.”

for procedure.

Disconnect and label tl:c wiring to the
18-position terminal board on the S- and 6-volt
assembly.

Check the dc rower supply voltages. See Figure
D-53. “DC Power Supply Regulator Cards
Removal, Replacement. and Adjustment.” for
reference.

2.
e Remove the 4-volt assembly. Sce Figure D-47,

Remove the cables connected to J21-J26.

Q-

Remove the two board mounting screws. These screws
are located at the front right hand side of the dc
distribution board. It may be necessary to remove

the C4 and C5 capacitors to gain access to the
screws. See Figure D-51. “Power Supply C4 and

C5 Capacitors Removal and Replacement.” Step 5

for procedure.

o Slide the 5-and 6-volt assembly out the rear of
the machine. Be careful not to damagé the two
SMS de regulator cards.

DANGER
Capacitors on the board assembly may retain a
charge. Discharge before handling.

XQ2500 | 1846028 734556 [734556A | 734852 | 734294C
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Figure D-49. Main Transformer Removal and Replacement

Functional Code 600-00

Models 1 and 2, 60 Hz Part 2524734 ; ; ires insi
Model 3. 60 Ha ! Part 2524735 8. gic?onnecl the following wires inside the ac
Models 1 and 2, S0 Hz Part 4119318 '
Model 3. SO Hz Part 4119319 * the transformer wires labeled 1,2, 3, and 4 at
A6TBI1.
Turn off subsystem power. See Figure D-2, * the transformer wires labeled 7 and 8 at the
“Power On/Off Procedures.” connector.

DANGER

The primary power cable (ac input) must be
disconnected at its source and labeled to prevent
accidental reconnection.

Remove the front and rear covers.

Open the sliding door.
CAUTION
To prevent top cover damage, always use the lifting
bar to raise the transport assembly. Be sure both
support brackets latch. One bracket may require
manual latching.

World Trade Machines Only.

Remove transport hold down screw located on
the left front corner of side frame before lifting
transport.

This screw must be replaced when servicing is
finished.

Raise the transport assembly.

Remove only the transformer wires that go to
A3TBI on the 4-volt assembly.

Remove only the transformer wires that go to
A2TB1 on the 5- and 6-volt assembly.

Remove the two screws securing the hinged
cover of the ac box.

O © 0-

XQ2600 | 1846029 734556 | 734556A | 734852
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736672
26 Oct 73

e Disconnect the red wires that connect the
transformer to the ac ferro capacitors. These
capacitors are mounted on the rear of the ac
box. To disconnect the wires, remove the
heat-shrink material that covers them, and then
remove the slip-on connectors. New heat-shrink
material must be used when reconnecting these
wires.

10. Remove the three screws that secure the
transformer to the machine frame.

Note: Some machines have four screws securing
the transformer.

m The transformer can now be removed from the
machine.

CAUTION

It takes two people to lift the transformer from the
machine. Depending on the model, the transformer
weighs from 60 to 120 pounds (27 to 54 kg).

12. Install the new transformer in reverse order.

DANGER

Miswired capacitors, or capacitors with a long shelf
life, can expel their contents when power is tumed
on. Stand clear of the capacitors before turning on

subsystem power.

13. Transfer ““High Temperature” label to new
transformer.

14. Check the power supply voltages. See Figure

D-53, “DC Power Supply Regulator Cards
Removal, Replacement, and Adjustment.”

Main Transformer Removal and Replacement CA R R L D"49



Figure D-50. Power Supply K1 and K2 Ralays Removal and Repiacament

[ )

Modeis 1, 2, and 3. 60 Hz,

Model i, S0 Hz Part 2524713 .

Models 2 and 3. 50 Hz Part 2588425

Turn off subsysiem power. See Figure D-2,
“Power On/Offi Procedures.”

DANGER
The priraary power cable (ac input) musi be
disconnecied 2t its source snd labeled to prevent
accidental reconnection.

Remove the froni cover.

Open the sliding door.

CAUTION

To preveat top cover damage, always use the lifting

bar to ralse the traasport sasembly. Be sure both
support beackets latck. Gne bracket may require
manuai latching.

World Trade Machines Only.

Remove transpori hold down screw located on
the left front corner of side frame before lifting
transport.

This screw must be replaced when servicing is
finished.

Raise the transport assembly.

Remove the two screws securing the hinged
cover of the ac box.

For $0 Hz models, remove the relay cover.

Remove the relay mounting screws.

Funictional Code 600-06

Transfer the wires, one by cne, to the new
relay.

For 60 Hz models only, add heai-shrink tubing
over the two center contacts of the new relay.

Mount new reiay.
Replace relay cover if S0 Hz.

Secure the ac box cover.

XQ2600 | 1846029
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Figure D-51. Power Supply C4 and C5 Capacitors Removal and Replacement

Model 1 Part 2524764
Mode! 2 Part 2524792
Model 3 Part 2524760

Turn off subsystem power. See Figure D-2,
“Power On/Off Procedures.” for reférence.

DANGER
The primary power cable (ac input) must be
disconnected at its source and labeled to prevent
accidental reconnection.

Remove the front cover.

Open the sliding door.

CAUTION

To prevent top cover damage, always use the lifting

bar to raise the transport assembly. Be sure both
support brackets latch. One bracket may require
manual latching.

World Trade Machines Only.

Remove transport hold down screw located on
the left front corner of side frame before lifting

transport.

This screw must be replaced when servieing is

finished.
Raise the transport assembly.

DANGER
The capacitors retain a hazardous charge for

approximately 10 seconds after power is turned off.

Remove the holding clamp mounting screw.
Some models have wing nuts located inside
D.C. box in the 3411.

Functional Code 600-09

e Transfer the jumpers and resistors, one by one.

to the new capacitor. Be sure to maintain
correct polarity. Sec YG125 and YG135.

7. Position the capacitor and replace the holding

clamp mounting screw.

DANGER

Miswired capacitors can expel their contents when
power is turmed on. Stand clear of the capacitors
before turning on subsystem power.

XQ2700

Seq1 o1 2

1846030

Part Number

See EC
History

736672
26 Oct 73
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Capacitors position 3411

Power Supply C4 and C5 Capacitors Removal and Replacement c A R R L D"S 1



Power Supply Fuses Removal and Repiscement CAR R L D"52

Figure D-52. Power Supply Fuses Removal and Replacement

Functional Code ¢00-18

@ A2r1 and A2F2 (Pars 2524719) Removal and

Replacement o A3F1 (Part 2524739) Removal and Replacement

WARNING
For continued protection Note: This fuse is located on the 4-volt (A3 board)
against.ﬁre hazard. Replace assembly.

only with same type and
rating of fuse.

Note: These fuses are located on the 5- and 6-volt
(A2 board) assembly. and are heid in place by clips.
L Remove the fromt cover 1. Remove the front cover.
2. Check the indicator lamp to see which fuse is % t?a}:ieck the indicator famp to see If the fuse is
bad. .
3. T ff subsyst . See Fi D-2,
3. Turn off subsystem power. See Figure D-2, “Il”:\‘v:r ()s:/()y:fe!’“rloggx::s - e

“Power On/Off Procedures.™

e instali a new fuse.

4. Loosen the screws that secure the fuse to the
board. It may be necessary to remove the
capacitors and one of the regulator cards to gain
access to the screws. Refer CARRL D-51.

A5F1 and AS5F2 (Part 2524739) Removal and
Replacement e Install 2 new fuse.
6. Replace the capacitors and the regulator card if

9 removed in Step 4.

Note: These fuses are located on the AS board. This
board is located at the bottom right front of the dc
box.

1. Remove the front cover.

2. Check the indicator lamps to see which fuse is
bad.

Note: The left lamp is the indicator for the top
fuse (F1 for +15 volts). and the right lamp is
the indicator for the bottom fuse (F2 for -15
volts).

3.  Turn off subsystem power. See Figure D-2.
“Power On/Off Procedures.™

4. Remove the plastic cover to gain access to the
fuses.

S I oosen the nuts that secure the fuse to the
board

e Install o new fuse,

XQ2700 | 1846030 See EC 736672 443751
Seaq 2 012 fPart Nuimver History 26 Oct 73 20 Sept 74
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Figure D-53. DC Power Supply Regulator Cards {Part 375455) Removal, Replacement, and A-i:strmest

Functional Code 600-42

Removal and Replacement Vottage Check and Adjustment

Note: The three regulator cards are interchangable. - 1. Remove the front cover.

2. Usc a voltmeter with +0.25% accuracy to
measure the power supply output voltages at
DCTBI at the following test points:

1.  Turn off subsystem power. See Figure D-2,
*Power On/Off Procedures.” for reference.

Voltage Mecasure At Tolerance

+5 TBI-I(+) To TBI-4(-) +4.90 10 +5.10
+6 TBI-9(+) To TBI-4(-) +5.99 10 +6.01

+15 TBl-11(+) To TBI-14(-) +13.510 +17.1§
-1S TBIl-17¢-) To TBI-14(+) -13.5 0 -17.15§

Note: Removal of the 5-volt card requires removal of
the 6-volt card first.

2. Remove the front cover.

e Lift up on the card retainer.
Note: -4 is measured at the tape control logic gate.

4. Remove the cards by pulling straight out from O1A-A1Q4B06(-) to 01A-A1Q4DOK(+). The
the connectors. allowable range is -3.99 10 -4.01 volts. Sec Figure

D-58. “Tape Control Board Pin Layout and Card

S.  When installing a new card, make sure it is Numbering.” for reference.

firmly seated. 3. For a missing dc voltage. go 1o the following
MAP:
Voltage MAP System/38
MAP

-4 ACLI0
+5 AC09% e
+6 AC100 6477
+15 AC130 6479
-i5 ACI30 6479

Note: For -4, +5. or +6 out of tolcrance go (o MAP

AC120. For +15 or -15 out of tolerance go o MAP

ACI3,

4. If the above checks and adjustinents have been made
and are okay, but a problem with the 4V +5V, or
+6 V supply is still suspected, check these voltages
for ripple. Use an oscilloscope grounded to dc common
and check for ripple or noise with all tape units Joaded.
it should not exceed £2.5% or a total of 5%. If the
ripple exceeds tolerance, replace the power supply

) (Sce CARRL D47 and D48).
84603 734864 | 443751 | 846311 :
:.???g ?‘w Numb‘.’ sv::t:vc 1 Avg 73 2C Sept 74 1 Feb 79 DC Power Supply Regulator Cards Removal and Replacement CA R R L D'53




AC Box Assembly Removal ana Repiacement GARR L D-54

Figure D-54. AC Box Assembly Removal and Replacement ' il

Functional Code 600-00

Note: See the IBM 3410/3411 Illustrated Parts
Catalog , order number S132-0006, for part numbers.

1. Turn off subsystem power. See Figure D-2,
“*Power On/Off Procedures.”

DANGER

The primary power cable (ac input) must be
disconnected at its source and labeled to prevent

* The cable from ac box o de box at A3TBI
and/or AZEBI (see logic YGTTO, Y(1120).
Note: This cable is present when the nuichine
is attached 1o a System 360 or System 370,
It may not hbe present when the machine is
attached to System 3.

e The meter cable at the usage meter card. Sec

sccidental reconnection. Figure D-11, “Usage Meter Card Removal
and Replacement.™
2. Remove the front and rear covers. .
6. Remove the two screws securing the front
3.  Open the sliding door. hinged cover of the ac box.
CAUTION 7. Inside the ac box, disconnect and label. (where
To prevent top cover damage, always use the lifting necessary):
bar to raise the transport assembly. Be sure both . .
support brackets latch. One bracket may require « The wires labeled 1. 2, 3. and 4, which
manual latching. connect to AITBI.
World Trade Machines Only. * The wires labeled 7 and & at the plug.
Remove transport hold down screw located on 8. Leaving the wires connected for mslallatml.\ on
the left front corner of side frame before liftin the ncw ac box. remove the ac ferro capacitors,
{ N L n come ' § which are mounted on the back of the ac box.
ransport. See Figure D-55. “AC Ferro Capacitors
. e . > ." " >,
This screw must be replaced when servicing is Removal and Replacement.™ for procedure
finished. 9. Remove the three ac box mounting screws.
4. Raise the transport assembly. 10. Free thosc cablcs that will be removed with the
. ac box from cable clamps.
S.  Outside the ac box, disconnect:
s The dc power supply fan assemblies. at 11. Carefully mancuver the ac box out the front of
conncctors, the machinc.
* The tape control fan assemblics. at 12. Install the new ac box assembly in reverse order.
connectors.
DANGER

e The cables to J1 - 17 at front of ac box.

XQ2800 | 1846031 See EC 734864 443751 846311

Seq 2 of 2] Fart Numte- rastory t Aug 73 20 Sepr 74 1 Fer 73

Miswired capacitors, or capacitors with a long shelf
life, can expel their contents when power is turned
on. Stand clear of the capacitors before turning on
subsystem power.
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Figure D-55. AC Ferro Capacitors Removal and Replacement
Functional Code 600-09

Note: See the IBM 3410/3411 Illustrated Parts
Catalog . order number S132-0006, for part numbers.

1. Turn off subsystem power. See Figure D-2,
“Power On/Off Procedures.™

DANGER

The primary power cable (ac input) must be
disconnected at its source and labeled to prevent
accidental reconnection.

—

Remove the front and rear covers.

2

e Disconnect the wires that connect to the
capacitor. To disconnect, remove the heat-shrink
material that cover them, and then remove the
slip-on connectors.

60 Hz Modeis 1 and 2

o Remove the two capacitor supporting braces.
5

Transfer the wires, one by one, to the new
capacitor. install new heat-shrink material on
the connectors.

e Position the new capacitor, then replace the
supporting braces.

DANGER 50 Hz Modeis 1 and 2

Miswired capscitors; or capacitors with a iong shelf
life, can expel their contents when power is turned
on. Stand clear of the capacitors before turning on

subsystem power.
Jl
50 Hz Model 3
- . . Yo | moars | srar s AC Ferro Capacitors Removal and Replacement C A R R L D -55
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J7 Plug
System/3 and 47 Piug
System /38 System 360/370

6 5§ 4

i | e =
5 Y, i ;| |-

J21 J22

[ J ~ o (4] o w [X) e

O Ll

12

J21 J22 33 J24 Rr. ] 126

XQ2900 | 1846032 734558 | 734556A 734852 846311
Seq 2 of 2 | Part Number ! Sen 72 | 20 Ot 72 26 Feb 73 Vfen 79

0000 GO0 0000 OCOEOOOEOTOIONOIONOSOTOEOSTOSITNOSOTCOSEOTOS OO




0 0000000000000 000600000606060060000 900 ¢

Figure D-57. Mechanical and Electrical Skew Adjustmonts
Page | of 12

Note: If a hardware error intermittently occurs during the running
of any adjustment test, ignore it and rerun the program.

Note: On System/38, run MAP 6420 to make and
test adjustments. No graphs will be printed. The 8

; ok If this is a dual density tape unit, remo
MAP uses the console display to indicate the y tap ove the

adjustments.

Functional Codes:

dual density jumper from the logic board. See
CARRL D-16, “‘Logic Board Removal and
Replacement.”

CAUTION 12.  Set sense switch 14 ON and sense switch 16 17. Reset the Halt and a message is printed.

Mechanical Skew Adjustment - xxx-01 Faulty skew adjustment can cause a dead track OFF. If 7 track sct sense switch 19 OFF, also.

Electrical Skew Adjustment - xxx-02 indication and runaway ‘vmptoms, or a true dead . .. . .

track situacion exisfs. P 13 Reset the Hall. 18. Compare the printout to the originals printed in

System/3 Mechanical Skew Adjustment Step 10:

Note: If 7-track Tape Unit, turn all Jeskew pots 14. Observe the tape movement. The tape will be

1. Manually bypass the sliding door interlock full CW (minimum). See CARRL D-18. moving in either a start and stop motion (go to A.1f the printout shows mechanical skew to be
switch. See Figure D-6, “Sliding Door Interlock Proceed to Step 9. Step 14A), or a continuous motion (go to Step within limits, as shown in Part 1 of this
Switch Assembly Removal, Replacement, and ) ) 14B). figure, continue to Step 19.

Adjustment.” 9. Reset lhg Ha!l. The tape moves forward and a
message is printed. A.If the tape starts and stops at approximately B.If the printout shows that mechanical skew is

2. If your entry to this figure was from MAP 10. Compare the printout with Parts 1. 2. and 3 on one second intervals, slowly turn the still out of adjustment, return to Step 10A or

AD047, go to-Step 10. CARRL D-57. page 5. If 7 track. refer to mechanical skew adjusting screw (through the 10B and repeat the mechanical skew
. CARRL D-57A, Part 3. hole on top of the vacuum column cover) in adjustment.

3. Clean the tape path and vacuum columns. the direction indicated cn the base line in the )

A.If the printout is similar to Part 1 (ail tracks printout saved from Step 10. Tumn in this 19. Go to MAP AD049 to recheck tape tracking.

4. Make sure tape tracking is correct before are within limits). go to Step 19. direction until the tape moves continuously Th‘s is the checkpoint for bidirectional tracking
adjusting mechanical skew. See CARRL D-36, (with no start and stop motion). When this deviations. See CARRL D-57, Page 7. If
“Tape Tracking Check and Adjustment.” Read B. If the printout is similar to Parts 2 or 3 point is reached, continve turning the 7-track, go to MAP AD0G49, Entry 2.

Note 2. (tracks are scattered. and on or beyond the adjusting skew in the same direction until the
limits). draw a line on the printout starting at tape again starts and stops at approximately Note: No further mechanical skew adjustment is
5. Load the master skew tape on the tape unit to the track 4 position and going through the one second intervals. At this point go to Step needed.
be checked. Make the tape unit READY. track 6 position to the base line. See Paris 2 15. .
and 3 for an illustration of how to draw the 20. If this is a dual density tape unit, replace the
Note: Do not use the half column cover while line. The side of the base line that the line B. If the tzpe moves continuously (with no start dual density jumper that you removed in s“P 8.
running Skew Diagnostics. intersects determines the direction you turn and stop motion), slowly turn the mechanical
the mechanical skew adjusting screw. Save skew adjusting screw (through the hole on 21. If you got to this procedure from MAP

6. Load the Diagnostic Control Program (DCP) and the printout and go to Step 11. top of the vacuum column cover) in the ADO4TH3, return to that page, otherwise go to

diagnostic 70A. direction indicated on the base line in the CARRL D-57, page 2 and make electrical skew
C.If tracks 4 and 6 are vertically aligned as printout saved from Step 10. Continue adjustments. See Note 1.

7. When an HA Halt occurs on diagnostic 70A, set shown in Part 4 of this figure, draw a line turning in this direction until the-tape starts

the following sense switches ON: from track 4 through track 0, to ihe base line. and stops at approximately one second Note 1: If the tape unit you have just adfust ' is not

The side of the base line the line intersects intervals. When this is accomplished go to a dual density unit, skew adjustments for the tape unit
A.10, 11, 12, or 13 (selects the tape unit to be determines the direction you turn the Step 15. are completed.
checked). mgchamcaldskew ad;usungl screw. Save the s b ) ) . Note 2: If ape unit is 7-track, set all read £
B. 16, printout and go to Step 1. . ress the STOP key ana then SYSTEM RESET. reaAd.backward and wme deskcv.l po!s.fuuy CWI ard,
Il. SYSTEM RESET. 16. Set sense switch 14 OFF and sense switch 16 (minimum) before making tracking adjustments.

C.19 for 7 track. ON. If 7 track set sense switch 19 ON, also.
XQ3000 | 1846033 See 736672 443751 848311 i
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Figure D-57. Mechanical and Electrical Skew Adjustments
Page 2 of 12

System/3 Electrical Skew Adjustments

Note: If a hardware error intermittently occurs during the running
of any adjustment test, ignore it and rerun the program.

Electrical skew must be adjusted in the following sequence:

Read forward
Read backward
Write

Mechanical and Electrical Skew Adjustments CA R R L D - 57

20f 12

is adi CAUTION 11. C.If more than two tracks are outside the skew 13.  Check write skew by doing the following:
1. If entry to this adjusiment procedure was from Faulty skew adjustment can cause a dead track limits, follow this procedure:
VAP AD():;EL N S‘ig 7. [fentry was from indication and way symptoms, or a true dead A.System Reset and set sense switch 15 ON and
MAP , 80 to st . o s . )
gofosiep track situation exists. 1. Check to see if the skew pots are set at sense switch 17 OFF.
. . idrange for 9-track NRZi or fuil CW
2. If mechanical skew adjustments have been done, 9. If this is a dual density tape unit. makce sure the i
o o ’ ) minimum) for 7-track NRZi. If the : i
press system foset and go to Step 5. dual density jumper is instalicd on the logic z(:rei:‘it set )them at this time. ’ > gixl‘:ove;ﬁ; zﬁg St:CW :?lf tahl::d\::e'i[iem !
board. See CARRL D-16. “Logic Board ' ! bli%i inserted pe
3. Clean the tape path and vacuum columns. Removal and Replacement.” 2. Do a System Reset and Reset the Halt éna ng -
4. Check mechanical skew. See System/3 Note: If 7-track, proceed to Step 10. This will caus> a new skew printout. C.Make the tape unit READY.
Mechanical Skew Adjustment for procedure. 3. Compurce the new printout to Parts 1 and 5 D.Repeat Steps 10 and 11 until all tracks are
5. Load the master skew tape on the tape unit to 10 Reset the Halu of this hipure. If all tracks are within within limits, then go to Step 14. See
‘ o oRE limits, go to Step 12. If some tracks ’ i “01"
be checked. Make the iape unit READY. The tape moves forward and a message is ri:q:::rcé:djuqum 20 10 Step 11D System/3 User’s Guide for ““01" Haut.
printed. ' ’ . . .
Note: Do not use the half column cover while 14.  This completes all electrical skew adjustments.

running the Skew Diagnostics.

Compare the read forward skew printout to
Puarts 1 and S of CARRL D-57. Page 5. If 7

D. The pots are io be adjusted in the direction
indicated in the text on Part 5 for 9-track
NRZ1. For 7-track NRZI, select the extreme

If entry to this procedure was from MAP
ADO48, return to MAP ADO48DI1.

. i i just d ; ] ane '
6 If you are doing this adjustment proce urg track, refer to CARRL D-57A. Page 2. leftmost track on the printout as the reference
becaus: the deskew board or the read/write h )
R . L track. Adjust all other track pots CW, until
head asseinbly has been replaced, set all the A_If the printout is similar to Part 1 (all tracks ; e )
. S alignment agrees with Part 1. Do not adjust
skew pots to midrange for 9-track NRZ1 or full are within limits). go to Step 12, See .
CW (minimum) for 7-track NRZ! D-57 P the pot corresponding to the selected
‘ CARRL D-57. Page 5. reference track. Continue the adjustments
. . til all the track ithin limits.
7. Load the Diagnostic Control Program (DCP) and B. If only one or two tracks are cutside the skew untit &t the tracks are within fimits
diagnostic 70A !lmf(s. adjust the corresponding skew pots as 12. Check read backward skew by doing the
indicated by the examples and text on Part 5 following:
8. When an HA Halt occurs on diagnostic 70A, set of this figure. If 7-track and a mechanical ‘
the following sense switches ON: replacement has taken place. in the tape path A. System Reset and set sense switch 17 ON.
or deskew, go to Siep 11D. See CARRL
. ‘ts th it to be -
A cl:l?ec:g:‘,diz or 13 (selects the tape unit to D-18. B. Repeat Steps 10 and 11 until all tracks are
’ within limits, then go to Step 13.
B. 16.
XQ3000 | 1848033 Soe 7366872 443751 846311
Sey 2 of 2 | Part Number EC Mistory 26 Oct 73 20 Sept 74 1 Fab 79
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Figure D-57. Mechanical and Electrical Skew Adjustments

Page 3 of 12

System/360 and System/370 Mechanical Skew Adjustment

Note: If a hardware error intermittently occurs during the running

of any adjustment test, ignore it and rerun the program.

1.

Manually bypass the sliding door interlock
switch. See CARRL D-6, “Sliding Door
Interlock Switch Assembly Removal,
Replacement, and Adjustment.”

If your entry to this procedure was from MAP
AA070, go to Step 10.

Clean the tape path and vacuum columns.

Don’t adjust mechanical skew unless tape
tracking is correct. See CARRL D-36, “Tape
Tracking Check and Adjustment.”

Load the master skew tape on the tape unit to
be checked. Make the tape unit READY.

If this is a dual density tape unit, remove the
dual density jumper from the logic board. See
CARRL D-16, “Logic Board Removal and
Replacement.”

Load OLTEP/OLTSEP and diagnostic T3410P.
Select the external option desired by entering
EXT=M.

The external options are:

M = Forward Mechanical Skew,
All Tracks

Forward Electrical Skew

Backward Electrical Skew

Write Skew

Automatic Mode

Mechanical Tracking

~»>gwm
!

CAUTION

Faulty skew adjustment can cause a dead track
indication and runaway symptoms, or a true dead
track situation exists.

Note: If a printer isn’t available on the system to use as an
output device, you must also specify the option “PP” 10 get
the output DPRINTS from the console typewnriter.

8. When the message “UNREADABLE TAPE LABEL
ON OXXX" or “INT R.:Q OXXX" is printed on
the console typewriter. reply ‘P and then make
the tape unit READY. The tape moves forward
and a message is printed.

9. Compare the printout to Parts 6, 7, and R of
this figure. If 7 track, refer to CARRL D-57A.
Part 3.

A.If the printout is similar to Part 6 (all tracks
are within limits). go to Step 14.

B. If the printout is similar to Parts 7 or §
(tracks are scattered on or beyond the limits),
draw a line on the printout starting at the
track 4 position and going through the track 6
position to the base line. See Parts 7 and 8
for an illustration of how to draw the line.
The side of the base line that the line
intersects determines the direction you turn
the mechanical skew adjusting screw. Save
the printout ar:d go to Step 10.

C.If tracks 4 and 6 are vertically aligned as in
Part 9 of this figure, draw a line from track 4
through track O to the base line. The side of
the base linc the line intersects determines the
direction you turn the mechanical skew
adjusting screw. Save the printout and go to
Step 10.

10. Press REQUEST on the console typewriter. This
allows you to restart T34i0P. Use the external
option “A.”

XQ3100 | 1846034 See 734852 443751
Seq. 1 ot 2 [Part Number EC History | 26 Feb 73 { 20 Sept 74

11.

®© 0 00000000 0 00

Observe the tape movcment. When the tape
moves for approximately 10 seconds and then
stops, the null or correct starting point has been
reached.

If tape is moving with a start and stop motion,
with vibration after the stop, go to Step 11A.

If tape is moving forward continuously, go to
Step 11B.

A.If the tape starts and stops, then vibrates
backward and forward, at approximately one
second intervals, slowly turn the mechanical
skew adjusting screw (through the hole on
top of the vacuum column cover) in the
direction indicated on the base line in the
printout saved from Step 9. Turn in this
direction until the tape moves continuously
(with no start and stop motion). When this
point is reached, continue turning the
adjusting screw in the same direction until the
tape again starts and stops. then vibrates
backward and forward, in one second
intervals. When this is accomplished, go to
Step 12.

B. If the tape moves with a continuous forward
motion, slowly turn the mechanical skew
adjusting screw (through the hole on top of
the vacuum column cover) in the direction
indicated on the base line in the printout
saved from Step 9. Continue turning in this
direction until the tape starts and stops, then
vibrates backward and forward, at
approximately one second intervals. When
this is accomplished, go to Step 12.

Note: To terminate T3410P with the EXT=A option on
a DOS system, a ‘Cancel BG' command must be issued
and OLT job reinitiated.

12.  Restart T3410P with the external option “M™
This will cause a new printout to be printed.

13.  Compare this printout to the originals saved
from Step 9:

A.If the printout shows mechanical skew within
limits, as shown in Part 6 of this figure,
continue to Step 14.

B. If the printout shows that mechanical skew is
still out of adjustment return to Step 9 and
repeat the mechanical skew adjustment.

14. Go to MAP AA072 to recheck tape tracking.
This is the checkpoint for bidirectional tracking
deviations. See CARRL. D-57, Page 7. If 7
track. refer to CARRI. 2-57A, Page 1.

Note: No further mechanical skew adjustment is
needed.

15. If this is a dual density tape unit, replace the
dual density jumper that you removed in Step 6.

16. If you got here from MAP AA070, return to that
page. otherwise continue with electrical skew
adjustments.

Mechanical and Electrical Skew Adjustments CA R R L D-57
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Figure D-57. Mechanical and Electrical Skew Adjustments
Page 4 of 12

System/360 and System/370 Electrical Skew Adjustments

Note: If a hardware error intermittently occurs during the running
of any adjustment test, ignore it and rerun the program.

Electrical skew must be adjusted in the following sequence:

1. Read forward
2. Read backward
3. Write *

1. If entry to this adjustment procedure was from
MAP AA070 or AA07! to to Step 7.

2. If mechanical skew adjustment has been made,
g0 to Step 7.

3. Clean the tape path and vacuum columns.

4.  Check mechanical skew. See System/360 and
System/370 Mechanical Skew Adjustment.

5.  Load the master skew tape on the tape unit to
be checked. Make the tape unit READY.

6. If you are doing this adjustment procedure
because the deskew board or the read/write
head assembly has been replaced, set all skew
pots to midrange.

7. Load OLTEP/OLTSEP and diagnostic T3410P.
Select the external option desired by entering
EXTw=F.

The external options are:

M = Forward Mechanical Skew, All Tracks
F = Forward Electrical Skew

B = Backward Electrical Skew

W = Write Skew

A = Automatic Mode

T = Mechanical Tracking

CAUTION

Faulty skew adjustment can cause a dead track
indication and runaway symptoms, or a true dead
track situation exists,

Note: If a printer isn't available on the system to use
as an output device, you must specify the option “PP”
to get the output { DPRINTS} from the console typewniter.

XQ3100 | 1846034 See 734852 443751
Seq 2 ot 2 |Part Number EC Mistory | 26 Feb 73 | 20 Sept 74

10.

If the message “UNREADABLE TAPE LABEL ON 1.

OXXX™ or “INT REQ OXXX" appears on the
console typewriter, reply ‘P> and then READY
the tape unit. The tape moves forward and a
message is printed.

If this is a dual density tape unit, check to make
sure the dual density jumper is installed on the
logic board.  See CARRL D-16, “Logic Board
Removal and Replacement.™

12.

Compare the printout to Parts 6 and 10 of this
figure.

A.If the printout is similar to Part 6 (all tracks
are within limits), go to Step 11.

B. If only one or two tracks are outside the skew
limits, adjust the corresponding skew pots as
indicated by the text on Part 10. See Figure
D-18.

C.If more than two tracks are outside the skew 13

limits, check to see that the skew pots are set
at midrange. If the skew pots aren’t at
midrange, set them there now. Rerun
selected external option and compare the new
printout to Parts 6 and 9. If all tracks are
within limits, go to Step 11. If some tracks
require adjustment, go to Step 10D.

D. Adjust the skew pots for those tracks still on
or outside the limits. The pots are to be
adjusted in the direction indicated by the text
in Part 10. When all tracks are within limits,
go to Step 11.

Mechanical and Electrical Skew Adjustments CA R R L D '57

4 of 12

Check read backward skew by doing the
following:

A. Press REQUEST on the console typewriter and
restart T3410P, with external option ‘EXT=B" if
not previously selected.

B. Repeat Step 10 until all tracks are within
limits.

Check write skew by doing the following:

A.Remove the master skew tape and replace it
with a good scratch tape with the write
enable ring inserted.

B. Press REQUEST on the console typewriter and
restart T3410P with external option "EXT=W",
if not previously selected.

C.READY the tape unit and repeat Step 10 until
all tracks are within limits.

This completes all electrical skew adjustments.
If entry to this procedure was from MAP
AAO71, return to that page.

660000‘00000000000000000909009909‘
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Figure D-57. Mechanical and Electrical Skew Adjustments
Page 5 of 12

System/3 Skew Printouts

PO @ ©® © © © © © 0 O

Part 3 *ID 7000. PROG 70A0-02.
UNIT 68 MODE P.E.

SSWS 11,16

. . (' (‘ l. (. ".

FWD SKEW MECH
Track 4 Position
7 FRONT
TRK  TRK Track 6 Position
r
Part 1 *ID 7001. PROG 70A0-02. SSWs 11,16 c 4 Turn the mechanical skew —
UNIT 68 MODE P.E. 6 adjustment screw CW to N\~ -
0 correct the skew represented
B 1 by this graph.
7 FRONT A 2 . Base Line
TRK  TRK N 8 » S )
C 4 This is a typical printout . 1 . Skew limits. Limits vary 4 3 /
showing good skew adjustments . 1 with tape unit model checked. 2 7 Hand Drawn Line . .
0 Itis applicable to Mechanical . R 1 5 . .
B 1 Skew, Read Forward, Read . 1 . REAR...+...+...+...+...+...+...+...*...+...+ ...... AU . +olL+L L+ + L
A 2 Backward, and Write Skew. 1 TRK c
8 > 1 CCW TURN ADJUSTMENT SCREW CCW CW TURN ADJUSTMENT SCREW CW
‘2‘ 3 1‘ Part4 *ID 7000. PROG 70A0-02. SSws 11,16
: é . . . UNIT 68 MODE P.E.
?}EQR...+...+...+...+...+...+...+‘..+...+...+...6...+.. .+...+...+.,.+...*...+...+...+.. FWD SKEW MECH
CCW TURN ADJUSTMENT SCREW CCW CW TURN ADJUSTMENT SCREW CW 7 FRONT Note: To plot 7-track skew,
TRK TRK draw the line through tracks
C 4 .
6 Tracks 4 and 6 are vertically CandB
0 aligned. Draw the line between
B 1 tracks 4 and 0, and continue .
. A 2 to the base line. Hand Drawn Line
Part 2 *ID 7000. PROG 70A0-02. SSWS 11,16 8 P
UNIT 68 MODE P.E. 4 3
2 7
Track 4 Position 1 5 . .
FWD SKEW MECH REAR...+...+...+...+...+...+...+...+...+... + R S + +
TRK
7 FRONT Track 6 Position Note: To plot 7-track skew CCW TURN ADJUSTMENT SCREW CCW CW TURN ADJUSTMENT SCREW CW
TRK TRK i draw the line through tracks
c 4 I&T&:.ﬁﬂ’fﬁ?@'cﬁ":, Cand B, Part 5 *ID 7000. PROG 70A0-02. SSWS 11,16
6 correct the skew represented . UNIT 68 NRZI . .
0 by this graph. . Skew is out of limits.
i ; . . Turn Skew Pots 6, 0, Turn Skew Pots
° . 7 FRONT 1, and 2 counterclockwise. 7 and 3 clockwise.
8 P . 1 Base Line TRK TRK . ) ,
4 3 ) 1 c 4 , This is a typica! printout
2 7 Hand Drawn Line 6 7 showing the need for electrical
1 5 . 1 . 0 1 ’ skew adjustment. Itis
I T T S S O R P T R B 1 1 ) applicable to Read Forward,
TRK 0 A 5 ] Read Backward, or Write Skew.
CCW TURN ADJUSTMENT SCREW CCW CW TURN ADJUSTMENT SCREW CW 8 P 1
4 3 i 1
2 7 1
1 5 . . 1 .
N T R S R R T T e I U
TRK C
CCW TURN ADUSTMENT SCREW CCW A TURN ADUSTMENT SCREW CW
XQ3200 18460356 734556 734842 | 734852 R
Sea. 1 of 2 |Part Number 1Sept 72 | 8Dec 72 | 26 Feb 73 Mechanicat and Electrical Skew Adjustments CA R L D-57
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Figure D-57. Mechanical and Electrical Skew Adjustments
Page 6 of 12

System/360 and System/370 Skew Printouts

Part 6
7 TRK FRONT TRK
C a. . 1 . Skew limits. Limits vary with
g . % tape unit model checked.
. 1 .
B 1. . 1 !
A 2. 1 This is a typical printout
8 P. 1 showing good skew adjustments.
4 3. 1 . Itis applicable to Mechanical
2 7. 1 . Skew, Read Forward, Read Backward,
1 5.: o . and Write Skew.
o N O R S SR LA S SR U DU SR N
REAR TRK 0 :
CCW TURN ADJUSTMENT SCREW CCW CW TURN ADJUSTMENT SCREW
Part 7 FWD SKEW MECH Track 4 Position
7 TRK FRONT TRK \ Turn the mechanical skew
C . . adjustment screw CCW to
Track 6 Position ——, . correct the skew represented
1 . by this graph.
B
A . R Note: To plot 7-track skew,
8 1 . Base Line draw the line through tracks
a C and B.
2
1 . .
R4 U e B [ L T L e
REAR TRK 0
CCW TURN ADJUSTMENT SCREW CCW CW TURN ADJUSTMENT SCREW CW
Part 8  FWD SKEW MECH Track 4 Position

7 TRK FRONT TRK Track 6 Position

Turn the mechanical skew

¢ 2 : adjustment screw CW to
0 ' correct the skew represented
B 1. 3 by this graph.
A 2. 1
8 P. . 1 Hand Drawn Line
a 3. Base Line 3
2 7. 1
1 5. . 1
I PR A R T U U DU SRS S +.
REAR TRK 0
CCW TURN AJUSTMENT SCREW CCW CW TURN ADJUSTMENT SCREW CW
XQ3200 1840035 734568 | 734842 734862
Seq 2 ot 2 |Part Number 1 Sept 72 | 8 Dec 72 26 Feb 73

Mechanical and Electrical Skew Adjustments CA R R L

Tracks 4 and 6 are vertically
aligned. Draw the line between
tracks 4 and 0, and continue

Part 9 FWD SKEW MECH

7 TRK FRONT TRK

C 4. to the base line.
6. 1 .
0. / Hand Drawn Line
B 1. : 1
A 2. 1
8 P. 1
4 3. 1
2 7. 1 .
1 5. . 1 .
B A TS RV AP S D LS SO T U DU SRR
REAR TRK 0
CCW TURN ADJUSTMENT SCREW CCW CW TURN ADJUSTMENT SCREW CW
Part 10
7 TRK FRONT TRK
¢ 2 : 1 ! This is a typical printout
0 ’ 1 °  showing the need for electrical
B 1 : 1 skew adjustments. it is
A 2 *  Skew is out of limits. : 1 applicable to Read Forward,
8 : 1 . Read Backward, or Write Skew.
4 g Tu~ Skew Pots P, 3,7, =% 1 :lou: hTo' .p!oth7-tra<':~k ske:v,
*  and 5 counterclockwise. " » . raw the line through tracks
2 7 - \ 1 . C and 8.
] 5. ) 1. . .
R R R T A T, U SO L S T U DR SRR N
REAR TRK 0

CCW TURN ANDJUSTMENT SCREW CCW CW TURN ADJUSTMENT SCREW CW

e R,

00000000.0000‘00000000000090099999!
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Figure D-57. Mechanical and Electrical Skew Adjustments

Page 7 of 12
ge 10 Tracking Check Printouts

Mechanical Tape Tncking Part 11 ID 7000. PROG 70A0-02. =8 10
UNIT 60 MODE P.E.

The printouts (Parts 11, 12, and 13 of this Figure)

represent the tracking situation by showing the FWD TRACKING CHECK
relationship between track 4 and track 5. Track 4 is
always shown centered, and is used as a reference FRONT
point. Track S can be shown centered, to the left of ’ ’ ERK T }ZK
center, or to the right of center. P 1
Q
Good tracking is interpreted in two ways, using the B 1
graphs. If track 5 is within the vertical dotted lines A 2
on both the forward and backward graphs, tracking is i P
good (Part 11). Tracking is also good if track 5 is 2 T .
shown off center an equal amount in opposite 1 5 . . 1 .
directions on the two graphs. That is, if track 5 is off REAR. .. 4. ..+ ot i+t vt AT e S T T
center to the left x number of divisions on the TRK 0
forward graph, it should be off center to the right ID 7G00. PROG 70A0-Q2. SSWS 10,17
approximately an equal amount on the backward UNIT 60 MCDE P.E.

graph. In essence, if the algebraic sum of the
deviation left and right is within the vertical dotted
lines, as measured along the horizontal axis from the

“0™ reference, tracking is acceptable. FRONT
7 TRK TRK

BKD Tr (KING CHECK

Bad tracking is interpreted from the printouts when
track S is not off center an equal and opposite
amount on the two graphs and the difference is
greater than half the distance between the two
vertical dotted lines.

NSO W@
N WO N 200D

If bad tracking is indicated, see Figure D-36, & . .
“Capstan Alignment and Tape Tracking Adjustment.” REAK. ..+ T R T U U SN T UL U SR S ST

If the tracking boundaries meet the above
requirements, it is acceptable. Do nor attempt to
correct excursions beyond the vertical dotted lines by
adjusting tracking. Return to Figure D-57 Mechanical
and Electrical Skew Adjustments (Page 1 for
System/3, and Page 3 for System/360 and
System/370) for recheck.

Note: The tracking check printouts shown here and
on Figure D-57, Page 8 are applicable to System/3
Diagnostic 70A and to System/360 and System/370
Diagnostic T3410P.

XQ3300 1846036 734556 | 734556B | 734842 | 734852
Sea 1 ot 2 1 Sept 72 20 Nov 72] 8 Dec 72 26 Feb 73 viacharica ayd Eiectricel Ske « Agpastme.ts CAR R L D‘57

Part Number
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" Figure D-57. Mechanical and Electrical Skew Adjustments
Page 8 of 12

Tracking Check Printouts

Part 12 ID 7000. PROG 70A0-02.
UNIT 60 MODE P.E.

SSWS 10

FWD TRACKING CHECK

FRONT
TRK ‘v TRK
C 4 . 1 .
6 .
o . :
B 1. :
A 2 . ;
8 P . ;
4 3. .
2 7 . .
1 5 . 1 .
REAR., ..+, ..+, ..+, ..+, ..+ .+ +o ot o0t o0 ho oo +.
TRK 0
ID 7000. PROG 70A0-02. SSWS 10,17
UNIT 60 MODE P.E.
BKD TRACKING CHECK
7-  FRONT
TRK  TRK
c 4 . 1
6 . )
0 . )
B 1
A 2
8 P
4 3 )
2 7 )
1 S . L
REAR...+. ..+ + + + + + + +...t 0000 +.
TRK 0
XQ3300 | 1846038.|- | 734568 | 7345568 | 734842 | 734852
Sea 2 ot 2 [Part Number 1Sept 72 | 20 Nov 72} 8 Dec 72 26 Feb 73

o @ 0 0 0 0.0 0. 06,0 06.0.0 0,00 0 0,0.0,00.,0,)0)0'00'0'0'0'¢

Part 13 ID 7000. PROG 70A0-02.

0~

PO WE

NP

SSWS
UNIT 60 MODE P.E.

FWD TRACKING CHECK

FRONT

=
n <N Wy w-ac:oxc:;

ID 7000. PROG 70A0-02.
UNIT 60 MODE P.E.

SSWS

BKD TRACKING CHECK

FRONT
TRK

VN WHOIN=2008
.

REAR...+...+...+.. .+ ..+ ..+

TRK

10,17

Mechanical and Electrical Skew Adjustments CAR R L D'57
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Figure D-57. Mechanical and Electrical Skew Adjustments

Page 9 of 12

Manual Mechanical Skew Adjustment

This procedure assumes that tracking meets
specifications.

The microprocessor tester kit, part 2518291, is used
in the following adjustment. The kit consists of an
indicator card, a tester panel, and a ROS Test card.

To set up the tester. plug the indicator card in socket
A-A1R2, plug the tester panel cables in sockets A1Z4
and A1Z5. and plug the ROS test card in socket
A-A1S2.

This test is made in PE Mode.

For Dual Density machines, remove the Dual Density
jumper on logic board to force PE mode.

1. Mount a master skew tape, part 432641 or
432640, on the tape unit and make the unit
READY.

2. Set control word ‘096X’ (X=tape unit address)
in the microinstruction (B address) switches.

3.  Set control switch A to 1 and control switch B
to 1.

4, Set the SNGCYC/NORMAL switch to SNGCYC.

5.  Press RESET.

6.  Press START.
If this is a seven-track tape unit, you must make
the necessary track conversions. Use the same

control words as specified for dual density.

Note: The seven-track physical reference is as

To read the tape forward, set *7802" in the
microinstruction (B address) switches.

8.  Press the reset button.

9 Press START.

10.  Turn switch B to 0.

11, Set SNGCYC/NORMAL switch to NORMAL.
12, Set 1805 in STOP ADDKESS switches.

13.  Press START (tape moves forward).

Note: Each depression of the START key will reverse
tape direction.

The read data can be observed by scoping the
following points on the tape control logic gate
(observe negative transitions).

Tie Data  Physical Tape Control
Byte Trk Trk 7-Trk Gate Pin
04 5 1 4 K2U10
01 7 2 1 J2U10
10 3 3 A H2U06
00 P 4 C K2U02
20 2 5 B J2U02
40 1 6 NU* H2U02
80 0 7 NU* K2U06
02 6 8 2 J2U06
08 4 9 8 H2U10

*Not Used-Before setting or measuring skew on 7
track, set track 0 & 1 deskew pots to mid-range or
minimum delay (clockwise). See Carrl D-18.

follows:
Physical Track 1 2 3 4 5 7
Data Track 1 2 a 8 [
XQ3400 1846037 See EC 736672 443751

- History

Gea. 1l ot 2 [Par Number

26 Oct 73 | 20 Sept 74

To adjust mechanical skew, sync the scope on data
track 4 or 5 (most lagging) and observe the opposite
outside track. Adjust the head to zero mechanical
skew. On 7 track, sync on track C or | (most
lagging) and observe the opposite outside track.

Note: Ensure that the data bits aligned by this
procedure are part of the same data byte. If they are
not, scoping the other data tracks should reveal the
error. Sync the scope on data track 2.

Maximum Allowable Skew

Model 1 Model 2 Model 3
Fwd  0.00 usec  0.00 usec  0.00 usec
Bkwd 6.00 usec 3.00 usec 1.50 usec

Allowabile jitter is 10.00 usec for Model 1, 5.00 usec
for Model 2, and 3.50 usec for Model 3.

To read tape backward, press START to reverse
direction.

If forward skew meets specifications and backward
skew does not, recheck the tracking adjustments. Do
not compensate for tracking problems with the skew
adjustments.

Manual Electrical Read Forward Skew Setup

The microprocessor tester kit, part 2518291, is used
in the following adjustment. The kit consists of an
indicator card, a tester panel, and a ROS test card.

To set up the tester, plug the indicator card in socket
A-A[R2, plug the tester panel cables in sockets A1Z4
and A1Z5, and plug the ROS test card in socket
A-A1S82.

O O O 0000000000006 0600600000 000 0 ° 0 0 0 0 0 ¢

NRZI cieetrical skew is udjusted in this order:

Read forward.

2 Read backward.
3 Write.

Thss test is made in NRZ1 mode. For Dual Density
machines, install the Dual Density jumper on the logic
roard

|

Yy

12.
13.

Mount a master skew tape. part 432641 or
4320640, on the tape unit and make it Ri ADY.

Sc: control word "092X’ (X=tape unit address)
in the microinstruction (B address) switches.

Set control switch A to | and control switch B
to f|.

Set the SNGCOYC/NORMAL switch to SNGOYC.
PFCS& we "ET.
Press i RT.

To recd the tape forward. s 1 “7802" in the
microinstruction (B address) switches.

Pross KoSi0
Press St akT,
Set the ' NGC O /NORMAL switch 1o NORMAL.

Set 1805 in the STOP ADDRESS switches. Turn
controi switch 8 to 0.

Press STARY.
Tape will mcve until START is pressed again.
Press START again to move tape in the opposite

direction.

Follow adjustment procedure.

Mechanica! and Eiectr:cal Se » Adjustments CA R R L D -57
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Figure D-57. Mechanical and Electrical Skew Adjustments

Page 10 of 12

Manual Electrical Read Backward Skew Setup

1. Mount a master skew tape, part 432641 or
432640, on the tape unit and make it READY.

2. Set control- word ‘092X’ (X =tape unit address)
in the microinstruction (B address) switches.

3.  Set control switch A to | and control switch B
to 1.

4. Set the SNGCYC/NORMAL switch to SNGCYC.
5. Press RESET.
6. Press START.

7. To rcad the tape backward, set 7802 in the
microinstruction (B address) switches.

8.  Press RESET.

9. Press START.

10. Turn control switch B to 0.

11.  Set the SNGCYC/NORMAL switch to NORMAL.
12.  Set 1805 in STOP ADDRESS switches.

13. Press START twice (see note).

14. Follow adjustment procedure.

Note: This procedure is the same as “"Manual

Electrical Read Forward Skew Setup.™ except START
must be depressed twice to execute backward.

Adjustment Procedure

The read data can be observed by scoping the
following points on the tape control logic gate.

Tie Data  Physical Tape Control

Byte Trk Trk 7-Trk Gate Pin
04 5 1 4 K2U10
01 7 2 1 J2U10
10 3 3 A H2U06
00 P 4 C K2U02
20 2 5 B J2U02
40 1 6 NU* H2U02
80 0 7 NU* K2U06
02 6 8 2 J2U06
08 4 9 8 H2U10

*Not Used-Before setting or measuring skew on 7
track, set track 0 & 1 deskew pots to mid-range or
minimum delay (clockwise). See Carri D-18.

Note: Ensure that the data bits aligned by this
procedure are all part of the same data byte.
Comparing the relative positions of the data tracks
should reveal if they are not.

1. Set scope to sync on NEGATIVE INTERNAL.

2. Use data track 2 as a scope sync and adjust scope
to display only one bit of track 2 read data.

3. If reading forward, adjust the track 2 forward read
deskew pot to midrange. The pulse width is 18.00
usec for Model 1, 14.00 usec for Model 2, and
7.00 usec for Model 3. '

4. If reading backward, adjust the track 2 backward
read deskew pot to midrange: The pulse width is
identical to read forward pulse width (Step 3).

5. Scope and adjust the remaining tracks, aligning the
positive transition of each one with the positive
transition of track 2.

XQ3400 | 1846037 See EC | 736672 443751

Seq 2 ot2 JParr Number History

26 0ct 73 | 20Sept 74 |

Allowable jitter is 10.00 usec for Model 1. 5.00 usec
for Model 2, and 3.50 usec for Model 3. Measure
jitter between data tracks 4 and 5 (outside tracks).
Manual Electrical Write Skew Adjustment

Ensure that read skew adjustments are correct before
proceeding with write skew adjustments.

This adjustment is done while continuously writing all
ones in all tracks, NRZI mode (800 bpi). Use a work
tape that is known to be good.

1. Set control word ‘09AX’ (X=tape unit address)
in the microinstruction (B address) switches.

2.  Set switch A to zero and switch B to one.

3. Set the SNGCYC/NORMAL switch to SNGCYC.
4.  Press RESET.

5.  Press START.

6. Set ‘7800’ in the microinstruction (B address)
switches.

7. Press RESET.
8. Press START.
9.  Set the SNGCYC/NORMAL switch to NORMAL.

10. Press START.

Mechanical and Electrical Skew Adjustments CA R R L D '5 7
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The read data can be obscrved by scoping the
following points on the tape control logic gate.

Tie Data  Physical Tape Control

Byte Trk Trk 7-Trk Gate Pin
04 5 1 4 K2U10
01 7 2 1 J2U10
10 3 3 A H2U06
00 P 4 C K2U02
20 2 5 B J2U02
40 1 6 NU* H2U02
80 0 7 NU* K2U06
02 6 8 2 J2U06
08 4 9 8 H2U10

*Not Used—Before setting or measuring skew on 7
track, set track 0 & 1 deskew pots to mid-range or
minimum delay (clockwise). See Carri D-18.

1. Turn all the write deskew pots clockwise all the
way (minimum setting).

2. Determine the most lagging track and sync the
scope on it.

3. Scope and adjust the remaining tracks, aligning the
positive transition of each one to the positive
transition of the most lagging track.

Typical VTL Characteristics:
Supply Voltages = + 5.0 volt and ground

Logical “0" output volt = + 0.2 volt to ground
Logical 1" output volt = + 3.0 volt to + 5.0 volt

®© 0 0. 0.0.0.00 0.0 0000 0,00 0.0 0000 000000000 0'c¢



Figure D-57A. Mechanical and Electrical Skew Adjustments—7 Track

Page 11 of 12

PART 1

ID 7000. PROG 70A0-02. SSWS 10,19

UNIT 60 MCDE NRZI MODEL 2

FWD TRACKING CHECK

REAR
TRK
C

Reference to R W
Head Track
Alignment

PART 2

ID 7001. PROG 70A0-02. SSWS 10,1

UNIT 60 MODE NRZI MODEL 2

BKD TRACKING CHECK

REAR
TRK
o
: Reference to R W
: Head Track
: Alignment

7,19

71¥

\Refer to CARRL D-57,
i Page 7 for tracking

interpretation.

Refer to CARRL D-57,

Page 7 for tracking
interpretation.

XQ3450 { 1846045 734852

Seq. 1 of 2 JPart Number 26 Feb 73
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Mechanical and Etlectrical Skew Adjustments CAR R L D-S 7A
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Figure D-57A. Mechanical and Electrical Skew Adjustments—7 Track
Page 12 of 12
PART 3 PART 5
ID 7001. PROG 70A0-02. SSWS 1'0,16,19 ID 7001. PROG 70A0-02. SSWS 10,16,17
UNIT 60 MODE NRZI MODEL 2 7TK . UNIT 60 MODE NRZI MODEL 2 = 7TK
FWD SKEW MECH BKD SKEW
REAR FRONT,
TRK TRK
c . . 8 . . 1 .
. 2 . 1
Reference to R W . . Reference to Deskew . .
g Head Track Refer to CARRL D-57, . Pot Alignment . .
8 - Alignment : Page 5. B CARRL D-18 -t .
4 . . A . 1 .
2 . . 1 . 1
1 . 4 . 1 .
FRONTZ .+. ..+, .+ . .+ ot toooho oo Hoo ot +. +...% + + +...+. REAR: IS R I D T S, e L PO D I DR SR ST S e A
TRK TRK 0
CCW TURN ADJUSTMENT SCREW CCW CW TURN ADJUSTMENT SCREW CW CCW TURN ADJUSTMENT SCREW CCW CW TURN ADJUSTMENT SCREW CW
PART 4 PART 6
ID 70017. PROG 70A0-02. SSWS 10,16 ID 7001. PROG 70A0-C2. SSWS 10,15,16
UNIT 60 MODE NRZI MODEL 2 7TK UNIT 60 MODE NRZI MODEL 7TK
FWD SKEW WRT SKEW
FRONT,
. 1 . 1
Reference to Deskew . 1 Reference to Deskew . 1
Pot Alignment Pot Alignment
CARRL D-18 o CARRL D-18 : ]
. ] 1
1 1
. 1 '
+...+...+...+...+...+...+..:+....?..+:..+...+...+...+...+,...+...+...+.‘..+.. + + + + + + + +...b...+ Lt + + + + D DU
0
TURN ADJUSTMENT SCREW CCW CW TURN ADJUSTMENT SCREW CW TURN ADJUSTMENT SCREW CCW CW TURN ADJUSTMENT SCREW CW

XQ3450 | 1846045 734852
Seq 20! 2 jPart Number 26 Feb 73
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Figure D-58. Tape Control Unit Board Pin Layout and Card Numbering
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Figure D-58. Tape Control Unit Board Pin Layout and Card Numbering
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Component Locotion Coding Component Location Ger————’__‘

34 4-wide Cord 0
»  2-wide Cord
“© 19 12 ewide Cord
$0000cs0d00000j0vsccrcscccncsefecsccccrssrnncs/osrosssnnnnd | 9
* |— 8
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e |- 5
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Sense Procedures - System/3

When an error occurs, obtain and analyze attachment sense bytes 0 and | before analyzing sense bytes.

When the ‘sense valid’ bit is active, request sense bytes 2-3, 4-5, and 6-7, in that order. When sense is, or has
become valid, successive sense instructions must be executed within 30ms of each other or the sense information
in bytes 2-7 may be invalid due to normal subsystem activity.

Bit {0 1 2 3 q 5 6 7
Hardware Detected Errors (Bit 7 OFF)
Instruction ROS Parity Microprogram
Spare Counter Efror XFR Error ALU Error Spare Error Spare Detected Error
Microprogram Detected Errors (8it 7 ON)
. Attachment . .
ALU FRU Instruction ABO Parity Instruction Microprogram
Error Counter Error |Error (éz::rol Tag Tag Error Spare Spare Detected Error
Attachment Sense Byte ‘0"
ABI Party  |ABO Party  |Tape Control | o |Subsystem ‘s’:;tf;nw Sense Vaiid
Spare Error Error Disabled 9 Busy Error
Attachment Sense Byte 1"
Address Out |Service Out Command Out ice | Command In
Response Response Response gf:g:”s In 2:':"“ n E:)rorm Status In Error| Spare
Error Error Error

Figure E-1. Hardware/Microprogram Detected Errors and Attachment Sense (System/3)

1846091

Part Number

XT0100
Seq. 1 ot 2

1 Sept 72

734852

25 Feb 73

Sense Bytes
Bit{0 1 2 113 4 5 6 7
Byte
0 {Noise Wrong | eng*h | Unit Exception | Data Check t ! Diagnostic NCP § Equipment Sense Vald
Block b Track Error Check #
1 [Data§ t Command Backward At |Start Vaioc v |lliegal Tape Unit Word Count |Not Capable
Converter Reject § Load Point § |Check ~ & Command § Status Zero §
Check (DCC) ' Changed
2 |Backward Not File End of Tape t |Beginning o’ fwrlte Status | Start Tape Unit Not Busy
Status Protected Tape ‘, Pushbutton Check * §
3 |Tape Mark End Velocity |Tape Unit Reject Tape ZWrnte No Reacback |[Tach Check # |Overrun t
Check # Check t Pasitioning Unit # : Feedthru Data #
Check # . Check
i
. ) I
Short Gap Dual Density .
4 |[Seven-Track Mode Foature NRZI Mode Tape Urit Mode!
Multi-Track )
Bus Out Data T:ming End Enveiope/ False End PE 1D Burst
5 Check 1t Error (MTE) or Error t Data/CRC t Phase Error t {Marker Check t VRC Error 1
LRC Error t
Left Column Right Column . Data Security
6 |Lamp Check * Check * Check * Reset Key Erase Spare Spare Spare
7 CE Aids and Diagnostic Commands
$t Sets Unit Exception NOP: Present when a command is accepted Hut cannot be executed
t Sets Data Check
§ Sets NOP Sense Valid:  Always active for subsystem sens byte O.
# Sets Equipment Check Used to differentiate between attachment sense
-

Sets Unit Check

Figure E-2. System/3 Sense Bytes

bytes and subsystem sense bytes.

Sense Procedures - System/3
Sense Bytes - System/3

REF 1




Sense and Ststus Bytes - System/360 and System/370 R E F 2

Status and Sense Bytes: System/360 and System/370
Bit{0 1 2 3 4 5 6 7
Byte
Status | Attention Status Control Unit  |Busy Channel End |Device End Unit Check Unit
Modifier Erd : Exception
0 |Command |intervention |Bus Out Equipment Data Check * |Overrun * Word Count |Data
Reject * Required * Check * Check * Zero * Converter
Check *
1 Noise 1 Tape Unit Tape Unit Seven-Track (Load Point Write Status {File Protected |Not Capable
Status A Status B Tape Unit .
2 Track in Error
. Multiple Track End Data
3 |Read/Write | "or LRC |Skew Errort |Checkor CRC |EMvelope 1600 BP! Set |Backward  |Spare
VRC t Check t
Error t 1
Tape Unit . . . .
NI Tape Unit . Diagnostic Tape Unit liegal

4 | Positioning Reject # Tape Indicate |Spare Spare Track Check t | Check Con mand *
Check #

5 New New Write Tape PE 1D Burst Parity Tach Check # False End Reserved for
Subsystem |Subsystem Mark Check # |Check * Compare 1 Mark t RPQ
Seven-Track |Short Gap . . . I

6 Tape Unit Mode Dual Density |NRZI Density |Tape Unit Model Identification
Lamp Check |Left Column jRight Column ~ | Data Security

7 ] Check r Check n Ready Reset Erase Spare Spare Spare

. Readback . .
Feedthrough End Velocity Start Velocity ’
8 |Spare Check Spare Check g:::c’t‘:; 4 |Checkt Spare Spere

t Sets Data Check
# Sets Equipment Check
* Sets Unit Check
n Sets Tape Unit Check

Figure E-3. Sense and Status Byte Summary —System 360 and System 370

XT0100 | 1846091 734556 734852
Sea. 2 ot 2 |Part Number 1 Sept 72 26 Fob 73
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Sense Data (DSTAT) System/38

When an error occurs, the 3411 Adapter will immadiately obtain and store the DSTAT. When a Read Sense
command is issued, the stored DSTAT is sent to the IOM and the storage area cleared.

Dets Bt Deta Bt
DETAT Stere DSTAT Store
Byte Desc. Lecstics 0 1 2 3 4 s 6 7 Byts Desc. Location 0 1 2 3 4 L] 6 7
0 Prev 32 Resrvd Resrvd. Halt Chan 170 except |Cmd. 1/0 Error |Cmd. 13 3411 sense 45 Bus out MTE/ Data End date |Env. check |False end |PEID burst | VRC error
BSTATO Error Reject Comp. byte$ check LRCR timing check mark error
1 Prev. 33 End of Wrong Tape mark |- - . - - — grror ]
BSTAT!, Lape length sensed 14 34| sense &% Lamp Left col Right col  [Ready Data erase |- - -
BSTATO= record byteb check check check reset
1/0 Exc 18 3411 scnse 47 Track in error or ciagnostic data
1 Prev. 33 |FOB error |Sense (md. with JUnit not | Byte count {Unit "ot : Unit busy byte? -
BSTAT!; Reqd 0 ops avail. 0 o read, 16 |Tapcunit | 48 [01=DSE Subvys  |3411 hdwe (3411 Not start  |Post event | Busy
BSTATOw ”};’ L 0 10=Rewind power off lerror disable ready
Cmd Rej offset {l=Rwnd/Unld switch
i Prev. ‘ 1 No post 17 [Tape unit 49 |01=DSE Subsys 3411 Hdwe {3411 Not start | Post event |Busy
BSTATI; cven was \ 10=Rewind power of{ |error Disable ready
Cmd wn;d pending [ |1=Rwnd/Unld switch R
post c‘:'eem 18 | Tape unit S0 |0i=DSE Subsys 3411 hdwe |3411 Not start | Post event |Busy
and 2 10=Rewind power off jerror disabie ready
BSTATO= 11=Rwnd/Unid I switch
cmd ~mplt 19 Tape unit St 0twDSE Subsys 3411 hdwe )3411 Not start Post event | Busy
2 Last post 34 |ICCDBI JIOC intf |[Notvahid }SCA check |- Om= crnior  |O= single 3 10=Rewind power off |error Disable ready
cvent par.ty parity xfer reset cond [0]8] limRwnd/unld switch
2 00w post cvent 00=tape unit0 Op failed |- lm req to |Om single 20 [Resiaual 52 Residual operations count
Ol=data eruss Ol=tape unitl IOM ou op count
{Cmrewind 10mtupe unit2 21 Chan 53 Halt Dic Chan Dev adr Req status {Req read [Req write 1/ -
|lmrwnd unld | l=tape unitd | status reg parity ready xfer working
3 Error type 3s 3411 1/C  |Tag error |ABI/ ABO |341i Det'd |Chan. Chan over [3411 Subyys 22 Actual 54 Actual length count
check panty error status reg  frun Disable power off 23 Length 55
errol switch Count
4 |[Status 36 Status Inut. error 24 (- 56 Number of successful rcad operations
update or update 24 57
intl. error 26 |- 58 Number of successful write operations
3 Interfc seq 37 |SID LIO SNS Init tag Addrseq |[Cmdseq |Data xfer [FEnd tag 27 59
check 8eq check 28 |- 60 Not currently used
6 ABI/ABO 13 |- - 3411 ABL 3411 ABO |Attach ABI|- - - 29 61
parity parity anty panty 39 62
7 3411 39 |- Instr cntr | Xfer error |ALU error |- ROS parity |- 0= 31 63
Detectd Hdware
error det'd
7 ALU error {lnstr cntr |ABO Cntri tag  |Instr Tag |- - lem
panty microcode
. det'd
8 3411 Sense 40 Noise Wrong Unit except | Data Diag. track |[NOP Equip. Sense
byie0 length Check check check valid
record
9 3411 Sense 41 - Cmd reject {Bkwd at Start vel Iliegal cmd | Tape unit |Word Not
Bytel BOT check status count zero |capabie
change
10 3411 Sense 42 Backward [Not file Eod of Begin of Write Start Tape unit | Not busy
bytc2 prot tape tape status button check
1 3411 o2nec 43 Tape mark | End vel Tape pos. |Rej. tape |Wnie feed [Read back |Tach check {Overrun
bytel check check check unit check check | 3
12 3411 sense 44 - Short gap |Dual Alt. Model 1 = 3000
byte4 density density Model 2 = 0001
Mode! 3 =« 0010
XTO150 [ 4416313 846311
Seq 1 of 2 | Pert Numbe: 1 Feb 79 REFZA
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Procedures For Running EREP (System/360 and System/370) (03]

This section contains only the operational information required to print Environmental Recording. Editing and In 0S. IFCEREPO must be executed through job control statements (JCL). The following JCL prints the hecessary
Printing (EREP). For additiona! information on this topic. read “Appendix C* of the 3410/341/ Magneiic Tape statistical information. The job card. //JOB. is not complete as shown, it must be completed according to the
Subsystems Theory Diagrams Manual . Order Number SY32-5028. Use of the following procedures result in a customer's procedure.

detailed printout and a summary printout. All Volumes:

DOS //JOR

// EXEC PGM=IFCEREPC, PARM="7YPE=0,MES=Y"'
The following statements execute EREP through the system console (SYSLOG). The first statement calls for the //EREPPT DDSYSOUT=A

execution of EREP; the second statement, SEND, is the response to a message that EREP issues to 2stablish where /*
the instructions are coming from (which in this case is the console).

Specific Volumes:
All Volumes:

//JOB .
EXECBEREP // EXEC PGM=1FCEREPO, PARM="'TYPE=0,MFS=Y,VOLID=nnnnnn'
/7 ‘ //EREPPT DD SYSOUT=A
SBEND e
OPTIONBTES,NOTAPE,PRINT, SUM, VOL
- All 3410 Tape Units:
Specific Volumes: pe
P //JOB
Foria ™7 //EXECBEREP ' // EXF.C PGM=IFCEREPO, PARM="TYPE=0,M4%3=Y,DEVICE=2410"
SDEND : //EREPPT DDSYSOUT=A
OPTIONBTES,NOTAPE, PRINT, SUM, VOL /e
SELECTBVOLUME=nnnnnn
All 3410 Tape Units:
//EXECBEREP
SBEND
OPTIONBTES,NOTAPE, PRINT, SUM
SELECTBDEVICE=3410%
*This SELECT statement is only required if the system
i has a mixture of tape units, for example, 3420s and 3410s.
' Specific Drives: ,
//EXECHEREP
Shend

OPTIONSBHTES, NOTAPE, PRINT,SUM
SELECTHCUA=NnNNN

7345568 | 734864 3
XT0200 | 1846092 734556 ' '
Seq. 1 of 2 jPart Number 1 Sept 72 20 Nov 72 1 Aug 73 How to Run EREP - System/360




Recording Format—Nine-Track PE and NRZ!
Channel Tape Control Tape Units
Physicat
Tracks
Block transferred between Data
channel and tape control.
PE block
transferred L
between tape 40 ;\ lieZero PE Data 40 : llteZero
control and yies ytes
tape unit.
Pr——y p—
1 Ai! Ones Byte 1 All Ones Byte
Beginning Burst Ending Burst
Reference Edge
Logical
CRC LRC N
EO{" Byte Byte Tracks
NRZI block
transferred
between tape Nine-Track Data
control and
tape unit.
4 Bytes
4 Bytes Recording Format—Seven-Track NR2I
LRC
EQR"
haract
NR2Z! block X Character
transferred
between tape Seven-Track Data
control and
tape unit
4 Character Spaces
*End of Record
Forwerd
-
Tape Motion
Data Block Format - De —
o BOT Marker /p Bit
)
b O N LR LR AN
H PE ID Burst
Preamble "— 05 me
40 Zeros Min. po——————————1.7"" Min, — — Refererce Edge
Logical
- Recording Tracks

Dwection

Phase Encode 1.D.
Format

XT0200 | 1836092 | [ 734566 | 7345568 | 734854

Sea. 2 ot 2 {Part Number 1 Sept 72 20 Nov 72 1 Aug 73
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CARD FUNCTION ' CARD FUNCTION REF 5

*Cards D2 and E2 are interchangeable.

®*Cards M2, J2, and K2 are interchangeable.
See AG001 for jumpers.

A 8 C D E F G H J K L M N P Q R S T u \")
System 360/370 | Cable 360/370 | Sys/3 Read Read Read RIC/ROC | 360/370 | Adapter | ROS Master CE ROS ROS ROS ROS
Interface | System TUO Interface | 115/125 | Detect Detect Detect Compare | Not for Tag In Reg 0sC Indicator | Patch Patch Card Card
Interface | Bus Out = £ Driver/ 3750 Zone 3 Zone 2 Zone 1 115/125 | Busin Card Card Card
WC00X JA104 3 3 Receiver | Sys/38 Tracks Tracks Tracks SbC Interface A-Reg Clock Pages Pages
Not for 2 3 Interface | 1, 3,4 2,6,7 P,.0,5 Registers TU Tags TAO0O1 - | Pages .| Pages 08-0F 00-07
115/125 E E Not for Driver/ - tand 2 Address B-Reg op TAO14 18-1F 10-17
o 2| 4 115/125 | Receiver | GB301 - | GB20t - | GB101 - Select TU Decode FQ201 - | FQ101 -
! S WC00X g ™ g 2 GB319 GB219 GB119 SDC BusOut | B-Bus FQ401 - | FQ301 -] FQ209 FQ111
{0 v s_| HDOO! - | HNOOT - Register | Sel Out Clock FQ409 FQ309
- Cable 3 S | HDOO6 | HNOOS 3{DD) |Bypass | Transfer | LSR Gating
TU 1 - = Decode
Bus Ot g 2 Write HCOO1 - ALU ROS
JA104 gl & =| 3 Clock HCO08 | Power On Reg
sl €] 81% Reset Page
i é g é 18G- Bit Instruc-
o ° ol o BOB System Reg tion
= Si+| 5§ R
o b ol o eset Counter
8 _g 3 % PEID BOC
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Service Techniques

This section describes the following CE tools and
service techniques:

e ROS Address Tracer

« CE Diagnostic Probe

o Developing Tape

o Master Skew Tape Handling and Use

« Microprocessor Tester

“-. o Patch Card

XWO0100 | 1846093 734556 | 734556A

Seq 9 of2 |[Part Number 1 Sept 72 20 Oct 72

ROS Address Tracer Card
Part No. 8216729

The ROS Address Tracer card stores 32 Instruction
Counter (IC) addresses with 4 optional inputs for
recording 32 microinstruction cycles. With pluggabie
jumpers, you can designate the trace addresses as
consecutive or alternate (every other one, which
equals 64). The tracer card stores the IC addresses in
one of 32 locations (0-31). After the IC processes 32
addresses, ail storage positions are full. Any
additional addresses that are stored will overlay the
old addresses. There is one indicator for each IC
address and one indicator for each of the opticnal
inputs. A five-position Reference Counter and its
associated indicators are also located on this card.
The indicators are used to determine the 32 stored
addresses.

Recording of addresses is initiated manually by the
Start Record switch or automatically by an optional
input. The Start Record switch provides the only
reset capability on the card and resets the Stop
Record latch. Recording can be stopped manually by
the Step Switch when the microprogram is in a
continuous loop or automatically from an optional
input. The Step switch also advances the five-position
Reference Counter. The Stop Record indicator turns
on when tracing ceases. Since optional inputs are
provided for both starting and stopping, maximum
flexibility is achieved, which facilitates the tracing of
one or more microinstructions.

Optional Inputs 1 and 2 are used for tracing tape
control lines. Both inputs are recorded like the IC
addresses and reflect the status of those lines for the
previous 32 or 64 microprogram instructions.
Optional Inputs 3 and 4 record Page bits 3 and 4
respectively. The input polarity of Page bit positions
3 and 4 of the IC varies. Therefore, these particular
inputs must be variable by polarity to facilitate proper
monitoring of each ROS location. This is accomplished
by plug wiring on the card. Optional indicators 1 and
2 require a neqative input to the card to turn them
on. When the input becomes positive, the indicator
turns off.

Option 4

4 Page
1 indicator

8

4 |IC

2 Indicators
1

o — e e
8
4 1IC

2 Indicators
1

Option 1

Option 2 - e o
Option 3 s o
16 P Pt~
8 Ref. .

‘; Count o o o
1

Step

Switch

Start ——
Record °
Switch c oo
Stop

Record

Indicator

i987654321ZYXWVUTSRQPNMLKJHGFEDCBA

|

54 53 52 51 50494847464544434241403938373635343332313029282726252423222120191817 161514 1312111098765432

1

J L

J L
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ROS Address Tracer Diagram SE R 2

Opti t i i
ptional Inputs 1 and 2 can be traced by jumpering Stop Record Inputs

the following card pins: ~
Input Polarity Option 4 : The Stpp Bec?rd inputs and pol.arities are shown on
. w the circuit diagram. The plus input at P12 (Enable
Optfonal 1 BO2 Minus {See Note) 4| page g Gate) aione will allow the circuit to function as a four
Optional 2 M0O4 Minus 2{ Indicator ® legged AND.
Note: Optional Input ! is used only if automatic 2 However, a narrow pulse width may fail because the
tracing is not required. Refer to Step 5 of the - circuit is designed to expect at least one negative
plugging instructions for polarity requirements = input in conjunction with the Enable Gate. Therefore,
when Optional Input 1 is used for starting the 2 use at least two inputs. If only one input is needed,
trace. 8 i use a plus input at M0O7. One other input to the Stop
4 ic 0 A .
The tape control has four locations that are capable 2 Indicators © __J Record circuit is the Step switch.
of handling the tracer card. These same locations are L ~
used for the 3411 ROS card. Plug the tracer card into e © o7 Plus Input OR Stop Record
one of the unused locations. R — -~ 2
CAUTION s ! P
A fifth ROS card location, R2, is reserved for the § Prus Enabl
Microprocessor Tester. It will not accommodate 3 ic Py ue ¢
the tracer card because of wiring differences. 2 Indicators - P12 8¢ N »\
1 ~
Five jumpers must be plugged for correct monitoring 90 '
of the 3411 IC by the ROS address tracer. This figure Q Doz nus lnput A
illustrates the ROS Tracer card. The circled numbers * & po3 Minus Input
point to the card coordinates that are plugged to 0 8 Minus Input
achieve particular functions which are discussed as Option 1 0 ~A— QP Gos
follows: oﬁ(-,on 2 T e =]
. ion 3 -
1. Jumper +6 vdc to pin Bl1 of the socket used. Option e ~
This applies voltage to the tracer card indicators. -
™
©. Jumper E30 to F30 3 Step
. . 9 Switch
9. a) Jumper E20 to D20 for consecutive tracing of e © . .
ROS addresses (32). o Execute the following procefiure to determine the
16 —~— 5 trapped addresses when tracing ceased.
b) Jumper E20 to F20 for alternate tracing of 8 Ret. . & . , "
4 Count 1. Record the address in the five-position
ROS addresses (64). 2 e o 8 I
1 ) Reference Counter indicators.
°. a) If the tracer card is in locations U2 or S2, hd X . .y
jumper K50 to LS50. N 2. Record the addn"ess displayed in the IF |pd|cators
L} - (include Page bits). Also record the indicators
b) If the tracer card is in location T2, jumper S of any optional inputs that are wired.
K50 to K49. b4 - . .
Ste 0 Note: If this is the first address displayed after
c) If the tracer card is in locations T2 or S2, cwnch ° tracing stopped, this record is the address trapped
jumper K31 to L31. o N 32 or 64 microinstructions prior to the termination
.. . . - of the tracing.
d) If the tracer card is in location U2, jumper Start —~—— ?
K31 to J31. Record . 2 ‘3. Repeat steps 2 and 3 thirty one times. (Press
Switch . o H
9. a) To start address recording with Optional . @ the Step switch to advance the Reference
. . . s counter.)
Input 1. jumper K39 to J39 (applies negalive st 2
input to B02). or jumper K39 to L39 (applies Reord o Note: When 32 readouts have been completed, the
positive input to B02). indicator - Reference Counter will match the address recorded
987654321 ZYXWVUTSRQPNMLKIJHGFEDCBAY in Step 1.

b) To manually start address recording, jumper

K39 to K38.
XWO0100 | 1848083 734556 734556A
Sen. 2 0t2 iPart Number 1 Sept 72 20Cct 72
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CE Diagnostic Probe

This probe is a substitute for the oscilloscope in
normal system diagnostic techniques.

The diagnostic probe has two probe tips: one is for
probing MST-1 signals; and the other is for probing
SLD (SLT) 100/ 700 signals. Only one tip is used at a
time. This tip slips over the signal pin being tested
and supports the probe.

Two lamps indicate the status of the line being
probed — cither up level or down level. A pulse is
indicated by a flash of one light (depending upon the
polarity). A series of pulses is indicated either by both
“lights on at the same time or on alternately,
depending on the pulse frequency.

Each light has its own sampling circuits and operates
independently of the other light. If a line is active
when probed, the appropriate light is turned on for
approximately 75 milliseconds. After this time, the
light goes off and the line is immediately sampled
again. If the line is still active, the light is turned on
for another 75 milliseconds, otherwise it stays off
until the line again becomes active.

The probe is powered by —4 volts dc and ground
through a 42-inch power cable. The end of the cable
has a four pin socket which plugs onto the power
cross—over connectors on the MST boards, or at ott..r
similar locations where —4 volts and ground have been
provided in the proper pin configuration. Always
keep the side of the power plug labeled UP in the up
direction.

The probe has two MST input terminals for gating.
When a jumper wire is connected from one of these
gates to an MST signal pin, operation of the indicator
lamps is inhibited (both lights off) until the gate
receives the correct polarity signal. The (+) gate
requires an MST UP level to start sampling and the (=)
gate requires an MST DOWN level. These gates work
for MST only. However. an SLD signal at the SLD
probe tip may be gated with an MST signal at the
gate. Always use the shortest lead possible when
jumpering a signal to the probe gates.

XW0200 | 1846094 734556

Seq. 1ot 2 |Part Number 1 Sept 72
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Noise Rejection: The probe input sensitivity is
compatible with either MST or SLD circuit families
Probe circuits can be affected by stray electrical noise
from switching appliances such as drills, fluorescent
hgnts irom electrostatic discharges. The probe power
cord can give erroneous indications when hanging
close to the memory and its associated magnetic fielc.
The following are probe operating specifications (in-
between levels are not defined and vary from probe

to probe}:

A. MST Specifications for MST Probe Tip

Up Level:
Down Level:
Protection:
Response:

Inhibit Range:

—0.55 volts to —0.98 volts
-1.52 volts to -2.18 volts
+24 volts dc to -30 volts dc
30 nanosecond pulse width
-0.5 volts dc to

+24 volts dc,

-3.98 volts dc to

-30 volts dc,

and on open pins

B. SLD Specifications for SLD Probe Tip

Up Level:
Down Level:

Protection:
Response:

Inhibit Range:

+2.7 volts dc to

+60 volts dc

-.01 volts dc to

+0.45 volts dc

-12 volts dc to +60 volts dc
200 nanoseconds (worse
case) pulse width

-~3.0 volts to —12.0 volts
and on open pins

L0 & 0.0 0 . 06 0 0 0 o o ¢

C. Specifications for MST Gates

1. (+) Gate:
Active Range:  -1.01 volts to
~0.613 volts
Inhibit Range:  -1.55 +olts to
—4.48 volts
2. (=) Gate:
Active Range:  -1.55 volts to
-4 48 volts
Inhibit Range. -0.6!3 vol:s to
~1.01 volts

3. Protection: —4 volts dc to +6& volts dc

4. Response: Same as MST

A}

D. Power Requirements: —4 volts dc +/- 12%

at 265 milliamps
(maximum)

E. Powcr Dissipatior.: 1.95 watts {worse o 2)

F. Lamps: 2 each — Part 454612

(Field Replaceable)

G. Tips: 2 each - Part 453163

(Field Replaceable)

Diayy cs ic Probe SE R 3



Developing Tape

Errors such as short interblock gaps or noise in the
gap may be identified by developing the tape. Dip the
tape in tape development solution. Agitate the
solution and move the desired tape area through the
solution several times to attract the powdered iron to
the bit locations. Remove the tape from the solution
and dry.

After the tape has dried, place transparent tape over .
the developed area and lift. Bit patterns of powdered
iron stick to the transparent tape, and they may be
viewed either on a Microfiche vicwer (place the tape
on clear plastic such as a blank Microfiche card) or
on white paper.

CAUTION

1. Using transparent tape to lift the bit pattern may
remove oxide and damage tape.

2. Development solution. can be used on IBM
Heavy Duty, IBM Series S00, or Dynexcel ®
tape. Itseffect on other manufacturer’s tape is
unpredictable.

XW0200 | 1846094 734556

Seq 201 2 |Part Number 1 Sept 72

After examination, perform the following steps to
place the suspected tape area near the read/write
head:
1. Use a clean, dry, lint—free cloth to wipe
development solution off tape.
2. Remount tape on the tape unit.
3. Position suspected area of tape in the read/write
head area (tape still unloaded).

Correcting Tape Defects
Some minor tape defects can be corrected as follows:

1. An oxide clump may be removed with a sharp
nonmagnetic knife. Use a shaving action so the
tape underside does not pull out.

2. Remove an edge crease by ironing tape between
a pencil eraser and a hard surface.

3. Erase (remove) bits in the IBG with the tip of a
small magnetized screwdriver after developing
the tape. Do not disturb the good data blocks
on either side of the IBG.

Developing Tape
Skew Tape Handling and Use

Master Skew Tape Handling and Use

Master skew and master signal level tapes are used to
check tape unit performance. Master skew tapes have
a densitv of 800 flux changes per inch (fci). and they
are written with bits extending across the entire tape
width. Total skew is held to within 0.375 microsecond
at 112.5 inches per second.

When written to complete saturation, master signal
level tapes produce read signal amplitude within 2%
of the IBM standard.

Tape part numbers are:

1200~-foot Reel 600—foot Reel
Master skew tape 432641
*Master signal level tape 432152 461108

*All new master signal level tapes will be checked at
3200 ici, and the suffix ‘A" added to the part
number of checked tapes.

Observe the following to keep master skew and
master signal level tapes in good condition:

1. Always handle tapes with extreme care.

2. Use master tapes only for their intended
purpose.

3. Make full reel passes to ensure even wear.

4. Never rewind a master tape at high-speed.

5. Fully identify master tapes stored in customer’s
working area.

6. Label reels “Make Full Passes Only/Do Not
High-Speed Rewind.”

SER 4
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Microproocessor qutor Kit

The Microprocessor Tester kit, B/M 2518291, is a
branch office tool used to analyze microprocessor
problems which cannot be corrected through on-line
test analysis. Because of the time required to set up
and use this tester, it is recommended only in cases
where other methods have failed to correct the
problem. (See Note.)

The kit consists of three parts and a carrying case:
o Indicator Card (part 2517730)

» Tester Panel (part 2517725)

* ROS Test Card (part 5857347)

With the tester kit, you can:

» Observe the selected subsystem microprogram
(ROS) address.

« Read the contents of the LSR.

« Branch to a selected starting address in the
microprogram.

« Stop on a selected microprogram address.
« Loop a particular routine ir the microprogram.

+ Determine the location in ROS where a
microprogram hang or stop occurs.

o Generate a sync pulse, for triggering other
instrumentation. whenever the selected

L L NG NG INC BN NG IRC INC NG NC N Y BNY MY BN MO INC NG Y B BC B BT NC NO BY BY BY NY MY N¢ B¢ Y

R2D13

Start Reset Sng Cyc Open 1 A 1 B Al
1 0 Stopon A Address
@ @ 0 1 Execute Micro Instruction
o] 0 1 1 Both of the above, after Start (Loop)
Normal MST Plus 0 0 Both switch addresses are syncs

A Address sync 1s R2D09

A Stop Address B Address sync 1s R2G03

99660695606 666
P00FE66066660050

Microprocessor Tester
(See Note)

microprogram location is addressed.
When the ROS Test Card is used, you can:

+ Read back and forth over a PE or NRZI written
block. :

« Perform a phase encoded loop-write-to-read
operation.

« Cause tape to move back and forth (shoeshine) in Note: Tester replacemr
a manner suitable for offline tracking and skew

adjustment or verification.

734556A
20 Oct 72

734852

26 Feb 73

734556
1 Sept 72

1846096

Part Number

Seaql o012 310a 75

N OO oo w N S W N = O

[}

C OC OCHO COCD

8 Bus

Page Bit

Instruction Covu .ter

Insn Ctr Bit

Toggle switches, P/N 2513310
Push button switches, P/N 365047

t switch part numbers are:

mcroprocegser Tewwr, kit OE R D



Hardware Description

Indicator Card

Indicators are mounted on an MST card plugged into
O01A-A1R2. The indicators display the contents of the
B Bus, Instruction Counter, and *he Page Register.
The B Bus displays the LSR contents at the end of the
last completed instruction cycle.

If the Address Display jumper is in positions Z46-146
of the indicator card, the Instruction Counter and
Page Register indicators display the address of the
next ROS word to be fetched.

If the Address Display jumper is in 146-246, the
Instruction Counter and Page Register indicators
dispiay as follows:

1. The address previous to the one entered in the
STOP ADDRESS switches. Use indicators 3-15.

2. The address just completed when using the
SNGCYC/NORMAL switch in the SNGCYC
position. Use indicators 4-15. Bit 3 is part of next
address.

3. The address just completed when a hardware
detected hardware erro- occhirs. Use indicators
4-15. Bit 3 is part of next address.

Note: In Steps 2 and 3, if the completed
instruction was a BU to a different ROS Page, bit 3
is not valid.

Tester Panel Switches

Start

Starts the microprogram when SNGCYC is off. Used
to step through the microprogram when SNGCYC is
on.

Reset

Initiates a system reset and should be used only when
the subsystem is off-line. Also, when in SNGCYC
mode, the RESET pushbutton initiates the instruction
placed in the MICRO INSTRUCTION switches.

XW0300 | 1846096 734556 | 734556A | 734852

Seq 2 0f2 }Part Number 1 Sept 72 20 Oct 72 26 Feb 73
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SNGCYC/NORMAL

When turned to the SNGCYC position, it stops the
tape control at the end of the current instruction
cycle. In this po-ition, each time the START
pushbutton is pressed, the tape coatrol executes each
instruction as it occurs within the microprogram. If a
BU or a BOC (with condition met) is encountered, the
branch is executed and single cycling resumed from
the ‘branched to’ address.

In NORMAL, the START pushbutton must be pressed
to return the subsystem to normal.

R2D13 OPEN/MST PLUS

This switch does not affect the operation of the
tester, and it serves only as a convenience for the
Customer Enginee:.

When in the OPEN position, the switch causes tape
control backpanel pin R2D13 to be floated (neither
signal nor ground is applied). When the switch is in
the MST ‘LUS position, an MST up level (-0.9 volts) is
present at R2D13.

Pin R2D13 may be jumpered to other backpanel pins
allowing selective turn on or turn off of various tape
control circuits when using the switch.

A and B
The two switches function together as follows:
Switch
A B Result

The subsystem operates normally.

A sync pulse is generated when the
microprogram address compares to
0 ] either the addrass in the STOP
ADDRESS switches or to the
address in the MICRO
INSTRUCTION switches.

The program executes the
0 1 instruction in the MICRO
INSTRUCTION switches.

The program stops at the address
1 V] entered in the STOP ADDRESS
switches.

When the address entered in the
STOP ADDRESS switches is
selected, instead of stopping, the
instruction in the MICRO
INSTRUCTION switches is
executed.

If the instruction is a branch, a loop
may be created.

Microprocessor Tester. Herdwere SER 6

STOP ADDRESS

With switch A on, the program stopc at the address
entered.

MICRO INSTRUCTION

With switch B on, pressing the START pushbutton
executes the insiruction entered. When used with
SNGCYC and the START pushbutton, a single ROS
instruction can be entered and executed.

0 0000 000 00 00 0 0 0 0 0 ¢



Operating Instructions

Initial Set Up

Power down the s.bsystem, then plug the indicator card
into 01 A-A1R2 and the tester panel cables into the
connectors at 01 A-A1Z4 and 01A-A1Z5 on the card side.
These connectors are lc.cated at the bottom of the tape
control logic gate. Numbering starts at the hinged
side of the logic gate. The tester panel will not
operate unless the indicator card is plugged.

To start at a selected microprogram address:

1. Set SNGCYC/NORMAL 10 SNGCYC to stop the
tape control.

2. In the MICRO INSTRUCTION switches, place a
BU (branch unconditional) to the desired starting
address.

. Set Switch A to 0, Switch B to 1.

. Press RESET.

. Press START.

. Set SNGCYC/NORMAL switch back to NORMAL.
. Press START.

To stop at a selected microprogram address:

1. In the STOP ADDRESS swilches, place the
microprogram address at which you want to
stop.

2. Set Switch A to 1, Switch R to 0.

The microprocessor will stop whenever the
address in the STOP ADDRESS switches
compares with the address in the Instruction
Counter.

3. Press START to continue from this STOP
ADDRESS.

To loop on a portion of either the subsystem
microprogram, or the ROS Test Card microprogram:

1. Set the SNGCYC/NORMAL switch to SNGCYC.

2. In the MICRO INSTRUCTION switches. place a
BU instruction to the starting address of the
desired loop.

3. In the STOP ADDRESS switches, place the last

address of the desired loop.
. Set both Switch A and Switch B to 1.
. Press RESET.
. Press START.
. Set SNGCYC/NORMAL switch to NORMAL.
. Press START.

NV AW

OO\ &

Single Cycle (From a Selectable Address)

1. Sct SNGCYC/NORMAL switch to SNGCYC.

2. In the MICRO INSTRUCTION switches, place a
BU (branch unconditional) to a starting
microprogram address.

3. Set Switch A to 0, Switch B to 1.

4. Press RESET.

5. Press START.

Note: If the address display jumper is in location

146-246 when the RESET pushbutton is pressed,

the microprogram is reset to location 0. Press

RESET again to execute the BU instruction.

6. Scet Switch B to 0.

7. Press START (one instruction will be executed).
Each me STARI is pressed, the next sequential
microprogram instruction is excecuted. If a BU or
BOC (with condition met) is encountered, the
branch is executed and single-step continues
from che ‘branched to’ address.

Generate Sync Puises

Sync Point 1

A scope sync point (minus Sync Address 1) is available
at OlA-AT1R2D09. The sync address is set into the
STOP ADDRESS switches. The Sync 1 latch is set by
‘0-50 nsec’ and 'Stop Addr Compare.” The sync pulse
width is the length of the compared instruction cycle.

Sync Point 2

A second sync point (minus Sync Address 2) is availatle
at 01A-ATR2G0O3. The sync address is set into the
MICRO INSTRUCTION switches. The Sync 2 latch is
set by *0-50 nsec’ and ‘Start Addr Compare.” The sync

pulse width 1s the length of the compared instruction cycle.

To Display LSR Contents — Using Microprocessor Tester
and Indicator card

1. Set the SNGCYC/NORMAL switch to SNGCYC.

2. Set switch A to 0, switch B to 1.

3. Press RESET.

4. Select either the low or high LSRs by entering one
of the following XFER instructions into the MICRO
INSTRUCTION switches:

4005 - (Low LSRs 0 to 195)
5005 — (High LSRs 16 to 31)

S. Press RESET, press START.

6. In the MICRO INSTRUCTION switches, enter on
ORM instruction. 9x00 where x = desired LSR
number 0 — F.

7. Press START. The B-Bus indicators now display
the contents ot the selected LSR.

XWO400 | 1846096 See EC 7366872 443751 846311
Seq 1 of 2 | Part Number History 26 Oct 73 20 Sept 74 1 Feb 79
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How to Use the ROS Test Card

1.

2.

Plug the ROS Test Card in location
OlA-AIS2.

Set the control word for the desired operation
in the MICRO INSTRUCTION switches.

0 34 7 8 11 12 15

L

0 000/t 00 1x x x x}0O a a al

| NE— o
\ .
\
\
Store Lo LSR 09 Always O Tape Unit Address (0-5)
|—f—

9-Track PE — Ait. Dir. 0110

9-Track NRZ! — Alt. Dir. 0010

7-Track NRZI — Alt. Dir. 0011 Note: The System 360/370 inter-
'Tc:a'o:sr :c!::‘:" face must be disabled to operate
adjustment with ROS Test Card when channel
PE — 1100 cables are not installed.
NRZI ~ 1000
Wrte all ones
NRZI — 1010
PE — 1110
9-Track PE LWR — 0100 .
7-Track NR2ZI LWR — 0001
9-Track NRZI LWR — 0000
3. Set Switch A to 0; Switch B to 1.
4. Set ths SNGCYC/NORMAL Swiléh to SNGCYC.
5. Press RESET and START (stores the control
word in the MICRO INSTRUCTION switches in
LSR-09).
6.  Place a 7800 (Unconditional Branch), or 7802 if in
Mechanical Skew, in the MICRO INSTRUCTION switches.
7. Press RESET
7a. Press START
8. Set the SNGCYC/NORMAL switch to NORMAL.
8a. Set 1805 in the STOP ADDRESS switches and
turn switch “A” to 1.
9. Press START. The selected operation will start

and continue until RESET is pressed.

To verify the contents of LSR-09:

1.
2

w1t

Set the SNGCYC/NORMAL switch to SNGCYC.
In the MICRO INSTRUCTION switchés, enter an
ORM instruction using LSR-09.

0 3 4 7.8 112 15
[t 00 1]+ 00 1Jo 0o 0 ofo o o 0]

Set Switch A to 0; Switch B to 1.
Press RESET/START. The B BUS indicators now
display tne contents of LSR-09.

Microprocessor Tester, Operating Instructions SE R 7



ROS Test Card Programs

Certain operations contain macro-instructions and
require use of the ROS Test Card. These are: read
shoeshine. loop-write-to-read, tape motion for
tracking adjustments, and write all ones for skew
adjustments. Read “How to Use ROS Test Card.”
Ser 7 page.

Raad Shoeshine

One PE of NRZI written block on tape is read
repetitively in alternating directions. The block is first
read forward, then backward, then forward. etc., with
a minimum go-down-lime between reads. Read errors
are stored 3s in normal on-line operation and ne data
errors will interrupi tape motion. However, improper
status conditions that occur befure data is read can
cause the instruction counter to hang at location
180K, and the operation be aborted.

Tape marks are skipped and have no effect during the
PE read operations.

Phasa Encoded Shosshine {(8x)

Errors can be monitored in the following manner:
!. Place address {806 in the STOP ADDRESS switches.
Set switch B to O when program stops. Single cycle
tc 1806. Set Control switch A to .
a. The phase errors by data track are stored in
R13 and are displayed by the B BUS
indicators.
b. Bit positions 0-7 correspond to data tracks
0-7. Track P is not logged.
2. When the program stops, single cycle to address
1807. R14 is displayed, but not used.
3. Single cycle to address 1808.
a. R1S is displayed by the B BUS indicators.
b. Bits 0-7 equal:
Abnormal ending
Phase error parity even
Envelcpe loss
Multi-track error
Data timing error
False end of data
False beginning of block
Not used
Notes
a. The direction of tape is not recorded.
b. Tape might run away if the RESET or
SNGCYC/NORMAL switches are used to stop
the program.

N AL WN —-O

¢. Use CPU to position the data block in front
of the read head.

d. Error conditions are cieared whenever the
program is restarted.

Nine-Track NRZ! Shoeshine {2x}

Errors can be monitored in the foliowing manner:

I

2.

Piace address 1806 in the STOP ADDRESS switches.
Set Control switch A to 1. ,

When the program stops, single cycle to address
1807.

The contents of R14 are displayed by the B BUS
indicators. Disregard for this operation.

. Single cycle to address 180, RIS is displayed

by the B BUS indicators.
a. Bit O on indicates a parity error.
b. Bit 2 on indicates a missing bit.

. The parity bit can be synced on by placing

180A (odd parity) or 180C {even parity) in the

STOP ADDRESS switches.

Notes

a. The CRC and LRC characters are not parity
checked.

b. The direction of tape motion is not recorded.

¢. Tape might run away if the program is
stopped by the RESET or SNGCYC/NORMAL
switches.

d. Use CPU to position the data block in front
of the read head.

e. Error conditions are cleared whenever the
program is restarted.

Seven-Track NRZ! Shoeshine {3x)

Refer to Nine Track NRZI Shoeshine for error
monitoring procedures.

Loop-Write-To-Read

A random data pattern is sent to the selected tape
unit and returned to the tape control via the normal
read data path.

Read errors are stored as in normal on-line operation.
No tape motion results from a Loop-Write-to-Read
operation, and no data is written on tape. The
operation is executed repetitively with 40 milliseconds

" between operations.

XWO400 | 1840008 See EC 735872 443751 848311
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Loop-Write-To-Read Phase Encoded ({4x)

Errors can be monitored as follows:
1. Place address 1806 in the STOP ADDRESS switches.

Set Controi switch A to |.

2. Single cycle to address 1807.

2. The data track phase errors stored in R4 are
displayed by the B BUS indicators. 8 BUS 0-7
corresponds to Data Track 0-7. The P track
is not logged.

3. Single cycle io address 1808.
a. The errors stored in RIS arc displayed by the
B BUS indicators.
Bit & Read Data Parity
Bit i Phase Error
Bit 2 Envelope Loss
Bit 3 Muiti-track Error
Bits 4-7 Not Used
Mote: Refer to the foliowing MAPs for
Loop-Write-io-Read card:
System/3 MAP ADO73
Systemn /360 or System/370. MAP AA(S2
Loop-Write-To-Read Seven-Track {1x)

Errors can be monitored as follows:

1. Place address 1806 in the STOP ADDRESS.
Set Control switch A to 1.

2. Single cycie to address 1807. The contents (if
any) of R14 are displayed by the B BUS
indicators. Disregard for this ope.tion.

3. Single cycle to address 1808. The contents of
R15 are displayed by the B BUS indicators.
Bit 0 Read Data Parity
Bits 1-7Not Used

Note: Refer to the following MAPs for the

Loop-Write-to-Read card:

System/3 MAP ADO073
System/360 or System/370 MAP AA0S52

Tape Motion (8x)

The selected tape unit moves tape approximately eight
feet back and forth through the transport. This
motion can be used in tracking adjustments, or where
close examination of tape motion is required.

Write All Ones (Ax)

This program is used for skew adjustments and
verification. The program writes ones in all tracks
continuously.

ROS Test Card Programs SE R 8

Mechanical Skew

1. Load the Master Skew tape on the tape unit.

2. Remove DD junmiper from TU logic board,

3. Set switchesAand Bto }.

4. Place SNGCYC/NORMAL switch to SNGCYC.

5. Place control word 096x in MICRO
INSTRUCTION switches.

6. Press RESET.

7. Press START.

8. Place 7807 in the MICRO INSTRUCTION
switches.

9. Press RESET, then START.

10. Turmm Bio Q.

ii. Place SNGCYC/NORMAL switch to NORMAL.

2. Place address 1805 in the STOP ADDRESS
switches. Do not tumn on Switch A,

i3, Press START (tape moves forward).
Note: Each depression of START will reverse
the tape direction.

t4. Replace the DD jumper on the TU logic board.

Read Forward Electrical Skew
Refer to “CARRL" Figure D-57. page 9.

Read Backward Electrical Skew ’
Refer to “CARRL" Figure D-57, page 10.
Write Skew

1. Load a good scratch tape at load point.

2. Place control word 09AXx in the MICRO
INSTRUCTION switches.

3. Ensure that the dual density jumper is installed
on the tape unit logic board.

4. Place 7800 in the MICRO INSTRUCTION
switches.

Operating Hints

1. Do not use the RESET pushbutton when executing
a Tester program. Pressing RESET causes a trap to
address 0000. The subsystem microprogram will
then branch into the IDLE (System/3 and
System/38) or IDLESCAN (System/360/370)
routines.

2. The ROS card in location 01A-A1V2 must
always be plugged to ensure proper loading for
ali ROS cards and the Microprocessor Tester.

3. A stop address for incorrect control word set-up
is 180E. Some examples are: tape unit not
ready, invalid tape unit address, or invalid
operation.
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ROS Patch Card

The purpose of the ROS Patch Card. part 8215414, is
to:
o Aliow emergency repair of defective ROS words.

Side A Patch Words

Side B Patch Words

SER 10

Once a patch has started (the ROS address requesicd
by the microprocessor matches the trap address
plugged on the patch card), the first patch word
executed is determined by tape control instruction

~ Alflow application of an emergency REA to the 00 o1 10 . 00 ; ;
microcode, until a new MST-A card can support a 000 001 010 031 100 781 1:3 counter (iC) bits. Each subsequent step of the IC
field bili of materiai. causes another patch word to read out until the patch
: c . . . : ~ e el [ . ] o e o] Joree] e is cnded. Patch Control hubs are plugged to identify
The patch card can substitute new microprocessor DR I DDA N Y I RS DY I Y I the last word of a patch. When the Patch Control
words for existing ROS words. One patch card can N Y I Y I S T MU Y O B O hub identifies the last word of a patch, the
produce one 8-word patch (the contents of up to 8 LORIEY I LR AEE B L B B CEEIRY B CEEIRY B CECEY B CRE microprogram resumes processing.
consecutive ROS locations may be replaced), or two Y I DDA B R B JEDAEDN B M A AR B D During a patch sequence, patch words are normally
4-word patches. eoaflte el boddie.. e e el e e oo o ol . read out from k.efl_ to right on the pat_ch card. This is
The ROS Patch Card piugs into any unused location Bt B e B R B AR B R IS A because the IC is increased by one with each
between 0IA-A1R2 and 01A1-A1V2. Location T2 is SO 1 SO I R B AP ROV I R I R I T instruction cycle.
preferred because it is not used for other special tools. AR I CEEEE B SN B GRS eo ol Joo o foo of fo -
Multiple patch cards may be used if several patches ARG B L B L I LERERY B CECARE BN U B .
are required. The number of patch cards which may N 15 NS I A B Patch Control Hubs IS N I e I Sync Puise Generation
pe installed is restricted only by the number of vacant Ole e ol Jee el oo ol oo [FRens]— [FRens]-8~[Rene]—[Rens) R N SO B S e 1 The patch card produces a positive (+) sync pulse at
card positions between 01A-A1R2 and O1A1-A1V2. 0 - 0 0 [FRens]—[Rene]-a~[-Ashe] —[Rens] = -0 -0 0 pin D09 whenever the ROS address from the
The trap address for a patch (address of the first ROS 1-0 ';‘; -0 1-0 1-0 1-0 1-0 1-0 microprocessor matches the A trap address. This
word to be replaced) is identified by plugging the tch Words Patch Words condition will cause a patch to begin cven though you
actual ROS address on the patch card. Patch word(s) mav only require the sync pulse. To use the sync
: Trap Address Hubs AB Coupling Hub y oniy red yne p
(the word, or words, you want to substitute for ROS) e it pulse feature, you must patch at lcast one word. This
are also plugged on the patch card in the order they Y PSRN | a’5 can be done with a one word patch that replaces the
are to appear in the microprogram. Up to eight patch i P S R - ™ Not B ROS address uscd for syncing with its original
words may be plugged on a patch card. They are e contents.
divided into two groups called side A and side B. L D
Separate trap addresses may be plugged for each sidc, 3 15 P/S Hub
allowing two independent patches from one patch Parity Generation
card. If a patch longer than four words is needed, the .
side A and side B patch words can be coupled to The patch card generates good pamy for all patch
form one 5-8 word patch. In this case, only the trap words before they are sent to the microprocessor. For
address for side A is used. “l I—‘ this reason, a parity error docs not result from a
failure to correctly read out a patch word.

XWO0500 | 1846097 73455¢ 734556A | 443751
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Trap Address Hubs Note: Any unused ROS location (S2, T2, U2, V2) In either case. the patch should end with a BU

may be used for: instruction to the correct ROS address and the

Two sets of hubs each contain 13 bits (3-15). which 1. ROS Patch Card :
correspond to the combined bits of the tape control 5 ?ssocnatf: d Patch Cont.rol hub phfgged R. A BU
Page Register and IC- 5 Tren 2. ROS Address Tracer Card instruction loads IC with the desired address, and
) 7 =+ =<+ <Ts).~ Control Hub The ROS Test Card is functional only in card where it had stepped during the patch docs not
CR (>SN DN D | location S2 matter. Examples 3 and 4 show each of these cases.
R N P | '
ATrap 1 |°[cc =ttt e Page bit positions 3 and 4 will complement depending
Add ——je e e e @ & o ¢ ¢ o s = o heth d’ lued:
e P P where the carc Is piugg P/S Hub
3 > 15 N=Nurmal ) )
The A Trap Address hubs are always active and must C=Complement Always plug P, which allows all card functions to
be plugged with the ROS address where your.patch is - operate. S is not used.
3 Location 3 l 4
to begin. N
In normal operation. the microprocessor selects a ROS AlV2 No Complement
word to be read out by placing an address in the Page A2 N C Patch Words
Reglster.and Ic. The Ros.word specified by this A2 C N Eight patch words are divided into two groups of four
address is read into the microprocessor. With the AlS? C C words each. The four words on the left side of the

card are Side A Patch Words, and the four on the
right are Side B Patch Words.
Each patch word contains 16 bits (0-15), which
correspond to the bits of a standard ROS word. A
patch word is read into the microprocessor when the
tape control instruction counter (iC) equals the trap
address. When this compare occurs, the patch word to
be read out is selected by iC bits 14 and 15, in a
4-word patch, or IC bits 13, 14, and 15 in an 8-word
Frens}— A patch. The selected patch word is read out and

. executed. As the IC steps normally at the end of the
LE,"—] instruction cycle, another patch word is selected, read
out, and executed. This process continucs until the
patch is completed (see *“Patch Control Hubs™) and
normal ROS addressing is resumed.

patch card installed, the address specified by the
microprocessor is compared with the A Trap Address.
When they are equal, the word sent to the
microprocessor comes from the patch card instead of
from ROS.

The patch has now begun. Subsequent instruction
cycles cause patch words, rather than ROS words, to
be sent to the microprocessor until a patch word is
addressed for which the associated patch control hub
is plugged R.

The B Trap Address is used when two separate
4-word patches are desired. These hubs are effective
only if the B Trap Control hub is plugged B. When
plugged B, the B Trap Control hub prevents a patch
from starting on the B Trap Address.

The B Trap Address operates the same as the A Trap
Address, comparing the trap address and the ROS

4
{

o

(=]

o

'

(=]

S ol o
_0*1‘000000000
)

|
i
|
|

e * * o o s e o
.

e e o e o . e o o

e & o ¢ & o2 o o

® 0 e o 6 & 3 s o

A

L I S R R T T Y
© 8 & o ¢ o 8 8 e o o

=

¢ o o ° o 6 0 06 0 o o
* & ¢ & o o 6 o o o &
¢ & 0 o ¢ o o v s s @
® & o o e ¢ 6 o o e+ @
" & o % e 8 8 s 8 e

e o o @ o & o o+ s o o
LN S Raay Jaat T B e

LA

(-u.u.]__l'.u-»q-]-e— oﬂ-'«o]

Fn.\o]

-»® O & o 9 o o o 0 o o
(=]

)

.y

S

I

Fu. .]-A_ eraNe]

Patch Control Hubs

These hubs control the operation of the patch once it

address on each instruction cycle. When the two are
equal, 2 patch is started using the B side patch words.
The paich then continues until a2 patch word is
addressed for which the patch control hub is plugged
R.

has begun. One of these hubs is associated with each
patch word. The upper row of hubs applies to Side B

Paich Words. and the lower row applies to the Side A.

Patch Words.

AB Coupling Hub

Plug A+B to cause independent operation of sides A
and B. This allows either one or two 4-word patches
to be performed. IC bits 14 and 15 select the patch
word to be executed.

3411 ROS Addressing ] Each of the hubs is plugged either for N (normal) or
Pege Bits ROS Address R (return). When a patch word is executed, and the Plug AB when one patch of 5 to 8 words is desired.
41 Card associated patch control hub is plugged N, the patch Side B is coupled to side A to form one patch. IC bits
locstiom |V [4]Sij0(7 819110/ M 12, 3]M|ls See Nete continues and another patch word is addressed at the 13, 14, and 15 select the patch word to he executed.
Alv2 pjojoerelogeje oo o L0 0 08 Pagesin? end of the current instruction cycle. If the hub is
Ll L0 WL LI UL LN SIS (LIS SN S AL G SN LA plugged R. the patch ends on the current instruction AB Coupling
a2 :: : «: (: .: «: -.: «: .: «'» «: .l. T ::‘:; ROS Pages 5-15 cycle. and the next word read into the microprocessor 4-word Patches: Side A Side B Hub Plugged
is from normal ROS. Word Read Out When
AT2 tjojojolojojaelo oo 000 10 o pes il When ending a patch, you must ensure that ROS is IC Bits 14 & 15- 00 01 10 nJ 00 01 10 11 | A+8
B e e e e e B St B et reentered at the correct address. Problems can arise 8-word Patch:
Al1S2 : : lll (li 1: l|i i: q'n ‘Il n'\ (‘n 4: l: ::u:: ROS Pages 2431 i Word Read Out When
Special ROS Card focation Ysed tor Tester Indicator Card and ROS 1. The number of pau:h words used in your patCh is ICBits 13,14, & 15- AB
AIRZ g eh Card different than the number of ROS words replaced.
2. Your patch contains a BOC instruction.
XW0600 | 1846098 734556 | 734556A
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Exampies
]5 e e o e o o e o e o o o o o e o o e o o e o ol1q5
1 T A e o L] s © o e o ® A L] L [ 4 e o o ® © o e ©® o A
.To i .
replace a single ROS word: e o o o o e e o o e &N e o o e o o o o o e o o
Example: Replace the contents of ROS location e o o e o o e o e e N e o o ¢ o o s o o e & e
3EB with 2BF3. :
e s © e o o e e e €» o s o o e o o e o o e o o
e 8 o ® e o e » L] {\ [ o o e & © s O © e 3 o
e @ ® e o o e & & v o e o o e € o e © o e 6 ®
e & o e ¢ @ e o e > . g Patch Controi Hub: Plugging this hub R causes * ¢ ° e @ ° ® & of ge © €
s © e e & o e o e o o the patch to end on the associaied patch word. e & o e & ¢ s e o s 9 e
. e P Since the patch word to which this hub applies is
® ° & ¢ * o o > € the first paich word to read cut, a one word e e e ¢ e ° e e ®
e o o e o ¢ o & © e & patch is produced. e o o ° s o e o of js e @
¢ 5 o ¢ ¢ o @ & o ' All other paich control hubs are piugged N. This e & o ® & © e @ © e € e
e o o s & e s o e s &% is not absolutely necessary in this exampie; & @ o e 6 ® e o ® s e o
however, it is a good practice to plug all hubs N . -
e ® o e o o ¢ s o £ o except those on which you actually wan* ‘o end e e * e ° ° ® ° e ° @
e o e o e s e o o £ the patch. e o o e o o o o e o o
Ofe o o e o o e o @ s €N I.R!N:I loR:g:l_B—loRsN:l IoﬂsN:i e o @ e o o e o o e o o 0
-0 -0 -0 -0 -0 -0 -0 -0
Patch Word: Prugged with 2BFJ (the word you =R |——[*ReNs |—A—[-R¢Np | ——[eBeN.

want to substitute for the contents of ROS
jocation 3EB). This patch word reads out first
because bits 14 and 15 of the trap address are
1,1. When the trap occurs, bits 14 and 15 of iC
will also equal /.7 selecting this patch word for
read out.

e ©& © o © o ©® o o o o o o]e B Trap Control Hub: Plugged B to disable the B ) .

! 8 Trap Address. The B Trap Address is not used A+B @ AB Coupling Hub: Plugged A+B since the patch

o © © © o6 @ o6 ® o o o o o o : when only one patch is plugged on the patch '-;8 is less than five words long and coupling of Side
o o e o o card. A to Side B is not required.

ROS location you want to replace (3EB).

:) Ly C C C C C C C C C C C (: o,A Trap Address: Plugged with the address of the I

—»15
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Seq 2 012 |[Part Number 1Sept 72 | 20 Oct 72




C WY N RO RC N BT N( NC N RE BE BU B Y NE N N NE B NG NY B NN NY BY NE BE Y RE NE NE B¢ BN

2. To replace the contents of two

consecutive ROS locations (2-word 15| > . s o . o o N o o . . ——— PEE— PE——
patch): 15
g Al\o e o o s o o « N e o o o o o e o o .oo‘
i Example: Replace the contents of ROS location N
15F with 0/CS5, and ROS location 160 i B D I A B L DR B A I AR B
with 02FE: N . o o o e« o o o« &N e o o o o o e o o e o @
N o e o o e o o e &N e Patch Control Hub: Plugging this hub R causes e o o e o o e o o e o
P Pt the patch to end on the associated patch word.
¢ ¢ * Remember, this is a two word patch. The first ¢ s ¢ e ¢+
€ . o o o « s o . . word read out was the rightmost of the side A * o o * o o ¢ o o ° o o
N . . o o o o o N . patch words. The‘ patch control hub fo'r that word o o . o o . o . o o
is plugged N causing the patch to continue. When
e € e o o ¢ o o > . IC stepped from 15F to 160, bits 14 and 15 b ¢ ¢ o ¢ o o e * -
N . e o o e o o e &N selected the leftmost patch word to read out. The e o o e o o s o o e o o
o~ patch control hub for this word is plugged R so
° ¢ . ¢ s €D the patch ends on this patch word. ¢ e ¢ ¢ ¢
« N ¢« o o ¢ o o o« O The iC has stepped to 161, and the microprogram e o o e o o o o o e o o
e €N o o o o o o « is reentered at that address. e o o e o o e o o o o o
L4 (\ o o o e o 3 L) (\ e o o o o [ * o ® e o ©
« &N e o o e o o e e o o e o o e o o e o o
Ol VS e o o e o o e &N I'R!N_f_l I‘R!N:I—B— OR{Nj] [OR(Nj] ¢ o o s o o e o o e e ol
-0 -0 -0 -0 -0 -0 -0 -0
I.R!NCI—A—I.RSNEI IORSNEI
@ Patch Word: Plugged with 0/C5 (the word you
want to substitute for the contents of ROS
location 15F). This patch word is read out first
because IC bits 14 and 1S = 7,/ when the trap
occurs.
' A L L I 8 B Trap Control Hv~: Plugged B to disable the B . AB Coupling Hub: Plugged A+B since the patch
® o o e e 6 o o 6 o o o o) ey Trap Addrcss. The B Trap Address is not used is less than five words long and coupling of side
o e o o o o o o o 8 > when only one patch is plugged on the patch A to side B patch words is not required.
card.
L
L. . .C.C C C C C C .
of. CC c.C.C
3 o 15 e A Trap Address: Plugged with the starting
address of the patch. This is the address of the
first ROS location to be replaced (15F).
XW0 846099 734556 | 734556A
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e ¢ [¢ o8] [ 7~]15
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AB Coupling hub: Plugged AB to couple the side
A and side B patch words for one patch. This
must be done for any patch of more than four
words.

3. To modify the microprogram with a
patch of greater than four words: 197 . e €N e % e o o e Patch Word: This is the first patch word read out [ & %
_ ) when the patch begins. It is plugged /508 (the
Example: :(é:g!::c’;the. contents of ROS locations A e > s > > . e o o word you want to substitute for the contents of . >
- (six locations) with a seven o« £ e £ e €N\ s o o RCS locaticn 1EC). This patch word is read out o
_word patch. The patch will be: PN I PPN B =N first because IC bits 13, 14, and 15 = 1.0.0 o~ .
1EC 1508  STO 08,LSR 2] , e o o when the trap occurs. Since this is a patch of
EED 4360 XFR LSR 03,ABI o £ € o e . e o o greater than four words, the side A and side B o €
‘:E D340 ANDM LSR 03.40 o &N « €N N . . patch words are coupled by plugging the AB s €2
'EF 2002 BOC ALUO,02(in paich)® * e Coupling hub. When the patch words are
'FO 8401 ORI LSR 04,01 e & o . (S its 1 o &S
: . ® e o o coupled, bits 13, 14, and 15 of IC select the patch
nom o AN PAGH I AN L~
o > o £ €™ o @ o e e Patch Control Hub: Plugging these hubs R causes °
¢ Since the paich contro! hub for ihis BOC is e &N N - e &% e e © the patch to end on either of the two associated e &%
plugged N. the patch will not end on the o e €N .« N . o e paich words. Ea‘:,l;‘ of these patch words contain a €y o
instruction (whether or not the branch condition BU instruction. When either word is read out and
is met). Therefore, oniy bits 13, 14, and 15 of IC ° I o £ e £ e e o executed, IC is loaded with 2 ROS address by the = &
are necessary to select the nexi patch word. In e £ « o e o o BU ;"?":’C“("f"" Qeca;use %‘eRpT:h C(:";mi 'i}ub (fior € .
the cxamplie, if the branch condition is met when N S €ach instruction is plugged R, the patch will en Pt
the BOC is execuied, a value of 02 is ioaded into ° ¢ ¢ e °° and the microprogram will resume from ROS at ‘
iC. Since the paich is to continue, IC bits 12, 14, o« £ €y o S o e o o the address loaded into IC (2DO or 1F2). « &
and 15 (0.2.0) select the last word in the patch Py N e ' q |- —{eReN eReN e &N
and 15 (0.1.0) sce J oA I B I A [ SRR B LT e CT0 [rev]—[rav] A
If the branch condition is not met when the BOC - - - - -
ReN Ne |—A— :
is exceuted, IC sieps normally and the nexi : le———°J
sequential patch word (ORI) is selected to read
out.
'S A S B Trap Control Hub: Plugged 8 to disable the B 8
® o o & o o6 & o o o o o o Trap Address. The B Trap Address is not used o~
Y e o o o e o & o o B' whzn only one patch is plugged on the patch AB
. card.
® o
1 n C C C C C C A Trap Addrcss: Plugged with the starting
0 C C C C C C address of the patch. This is the address of the _ﬂm
<" first ROS location to be replaced (1EC).
3 - 15
XW0700 | 1846099 734556 | 734556A
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4. To modify the microcode with a
patch ending with a BOC instruction: [15[e « » T . N e o o o o o e o o e o o o ¢ ol15
Example: Replace the contents of ROS locations A e o o « S ' o« o o O P;tCh antroi [:“bi Plugging this hub R causes e o o e o o e o o ¢ o o ‘
101 and 102 with 0ICS anc¢ YEQ7 — the patch to end on the associated patch word
(BOC). respectively. ¢ > . ¢ o . which is a BOC instruction. When the patch ¢ ° MR B R
* o o « « N o o o control hub for a BOC instruction is plugged R, * s e o o e o o e o o
. o o . &N o . . the ROS microprogram is reentered whether or not . o o . o o . o o . R
¢ the branch condition is met. _ ¢
e o o o« £ « £N o« o o If the branch condition is met, IC is loaded with a ¢ o o o o o e o o e o o
e o o N o « &N e o o ROS address and the microprogram resumes from o o o e o o e o o e o' e
ROS at that address (in this example, address
e o o > o N . e o o 197). e o o e o o e o o .« o o
e o o €S o N o e o o If the condition is not met, IC steps normally and e o @ e o o e o o e © o
the microprogram resumes from whatever address
¢ o o e > U I ° o o IC contains (imwthis example, address 103). To ¢ e ¢ . ¢ 0 A
e o o ¢ s &) e o o end a patch on a BOC, you must 1) plug the full e o o e o o e o o e o o
o o o . €N e o o e address portion of the instrfxction, bits 8-15; and . o o o o o c o o . o o
2) ensure that the page register contents have not )
* o o o« £ o N e o o been altered by the patch. Patch instructions that * o . ° o . ¢ o o > o o
o o . &> P S e o o may change the page register are Branqh o o o e o o o o o e o o
U ditional and Transfer to IC. '
. . . . A {.\ . e . nconditional an ransfer to IC . o . e e . o o e o o
0 e o o e € e &£ e o o *ReN "R!NE'—B—- eReN ——-I’R!N:l e o o e o o o o o e e o 0
-0 -0 -0 -0 -0 -0 -0 -0
SRENp | ——|eReNp | —A— eBaNe sReN
@ Patch Word: This is the first patch word read out
when the trap occurs (selected by IC bits 14 and
15 = 0.1).
e © o o o o o o o o o o o]e B Trap Control Hub: Plugged B to disable the B ) )
! c o o o o . . e o <18 Trap Address. The B Trap Address is not used A+B @ AB Coupling Hub: Plugged A+B since the patch
e 0 e o . : when only one patch is plugged on the patch e is less t.han five words long and coup_lmg of side
Seel ® o6 o 6 5 5 ¢ o o o o o o card. . Aand side B patch words is not required.
R | T D C c e C A Trap Address: Plugged with the starting
ol address of the patch (101). This is the address of
O¢f C C C . C C C C C C C . the first ROS location to be replaced. m
3 - 15
0800 | 1 7 734556A
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5. To execute two 1-word patches:
> a3
Example: Replace the contents of ROS location 15[« = - ° °c et e ¢ ¢ °115
1A1 with 0ICS . and the contents of A e o of Jo N fo o o] |0 o CEIY B CEEIRY B G B A Y
ROS location 2B3 with 8401 . e o o ('\ . o o o e o o o ¢ o e o o o o o "
e o o P n e 9 o e o o e o o e o o e o o °® h
e o ® [ ] n o @ L) ® e ® e o o e e o e o ® [ ] (\
e o o ] (\ ‘ e o o * o e o o e o o e o © ® (\
e o o (\ [ e & o @ o o e e © e o o e o [ (\
e © ¢ (\ [ ] - o [ ] ® e ° e o o e 9 o e o L] ® h
e o o h ® e & o e @ o ® e o ® o o e o © [ ] ‘-\
[} ® 9 [ ] h L ) [ ] ® L ] @ 9 [ ] ® [ ] e o L] L ] ® [ ] ® h
® ® L4 o n ® [ ) ] [ ] [ ] [ 3 L J L] ® [ ] VO ® o ® L ] (\ E ]
« o o e &N e o ® © o G Patch Control Hub: Plugging this hub R causes[e o o o o o e o o e €D
h the side B patch to end on the associated patch '
e ® e * ° e * word. Since this hub applies to the first patch |° ° ° ¢ e ®
e o o s e o o e e » word of the side B patch, a one word patch o o o e o o s o o « £
e o e [y (\ e e Y * o o results. . e e © o @ o o & e ® (\
Ole o of Jo €] b o o] Jo o @ (2 RN [sRens]-B—[ReNs |——([eRpNe]  fo o of fo o of o o o £y .0
-0 -0 -0 -0 -0 -0 -0 -0
R — —p e ~——
e Patch Word: ' This is the patch word read out l.:._S.NLJ M A [:R_SNZ.] t‘i&l"zﬂ @ Patch Word: This is the paich word read out
when iC matches the A trap address (1C bits 14 e Patch Control Hub: Plugging this hub R causes when iC matches the B trap address (IC bits 14
and 15 = 0.1). the side A patch to end on the associated patch and 15 = 1.1).
) ) word. Since the patch word to which this hub
B Trap Control Hub: Plugged B which activates applies is the first side A patch word read out, a
the B Trap Address. The B trap address is used ore word patch results.
. to start the second, or side B, patch.
e o o 3 o Y .
1 C C C C C g\ ) . - AB Coupling Hub: Plugged A+B because for
: o ° B Trap Address: Plugged with the starting B @independem patches, the side A and side B patch
C C N C o C . o C C . . B address of the second patch (2B3). AB words cannot be coupled.

15

[ ] [ ] [ ] L ] ] [ ] ® [ ] [
C C C e A Trap Address: Plugged with the starting S
address of the first of two patches (1A1). -
CCC . CCCC ; [TPYse)
3
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