
REPORT NUMBER (CO(OO PEPl'PT OATF 04DFC74, 

VOL DO? ,...,/1 3411 SFPTAL 51051905 

LOGIC NUM8FP DESCRIPTION PA RT NUM 9FP EC NtP~B fR FFA TURE ~!I~ 

SYSTEMS OIAGRAMS 

XJ 00 1 0 VOL ? TARl~ 0F CCNTENTS OC0184SQ91 0(0734852 

X~ 01 00 3"1') /11 1 NS TA lL rl1FC I(SYEET 0001846000 0(0736672 

STABILTZEP L BRACKET INSTAlLA OOO18 L 6001 rC07jL,·732 

X"lO~C0 TAP f UN ITS 1 G N ALe ,A A L F D UJ ~ r; I OODl ,34t 002 000 7 36672 

XQ0020 fAPQl TABLE (C CC~T~NTS 0001846003 (00734864 

X()0050 ~ENEPAL lO(ATInNS OOO1845 Q 77 000734732 

XQOIOO OC01846004- 00073L..864 

XQ 02 0') TAPE LCOP CYfCK 0001846005 0OO73A672 

XQ03CO Tnp COVEP DFMOVAl & 0EPlACE~E OOO184AOO6 0007":34852 

X00400 SLIDING DnnR RFMOVL A REPLACE 0C01846007 (:[07348114 

X()C50C QP PANEL lA~P REMOVL.& RFOLA 0001.846008 000734852 

XQC600 0001846009 000734864 

XOC7CO lSAGF MTq TRFMR REMDVl & REPL 0001846010 000734864 

XQC8CQ FILE PRnTFcT SW REMnVl ~ RFPL 0001846011 000734864 

XQ C9C f) TF R MIN ALP nAP n & F USE L r.r AT I 0 oon186.6012 0007348f4 

XC 1. CO 0 NnTION (TPL RD REMOVL PFMPLAC 0001846013 COO736672 

XQ1100 REEL MTP FUSfS RE~nVl REMPLAC 00018L..6D14 C00734864 

X01200 TAPE InlER ASsv-REM,qFPl AOJU OCO 18 l ;.6 015 0007366 7 2 

.... Il,.., ,u"" "'''',.., 



REPORT NUMBFR o(coeo PEPnPT DATE 040EC74 

VOL r 02 MIT 3411 SJ:RTAL 51051905 

LOGlC ~UMRFR OES(QTPTlnN DART NU~RER EC NUMRFR ~EATURE 3M 
S Y ST F M S !l I A G R.A M S 

XOi250 0001846042 0[0736672 

XO 1 3C C R01/FOT ASSY-RF~,PEPl ~ ADJUS 0001846016 000735117 

XQ1400 VA.C UUM CHEC K PR.nc FOUJ:<E S 0001846017 000734864 

REA S 0005118589 

XQ1450 TAPE LnAO CHECK AND ADJUSTMENT 0001846043 000734861 

XQ1475 VAClJUM COLUMN REMOVAL/REPLACEMFNT 0001846046 000736A72 

)(01500 VAC UUM PUMP 0001846018 000734852 

X()1600 VACUUM PUMP PEM & REPL 0001846019 000734864 

XQ1700 VACUUM MOTOQ ASSV REM ~ PEPl 0001846020 000734852 

XQ 18CO CAPSTAN MOTn? ASSY REM 3 PEPl 0001846021 0007348'52 

X01900 TAPF TRACKING CHECK & AOJUSTM 0001846022 0OO73t..852 

)(02000 REEL LATCH ASSY ?EM ~ REPL 0001846023 000736672 

X02100 REEL HUR nlTGNMFNT 0001846074 000734864 

XQ2150 R/W HEAD CAPO 0001846051 000734864 

X02200 3411 EXHAUST FAN ASSY RE~ REP 0001846025 C00734852 

XQ23CO DC POWER SUPPLY COLING FAN A 0001846026 0007348'52 

X02400 CP1,CP2 & CP3 CIRCUIT PROTECT 0001846027 000734852 

XQ2500 4-VDlT ASSV RFM g RFPl 0001846028 0007342S4C 

DA~J: Nn_ nnl?s 



TABLE nF CCNTFNTS 

REPORT ~U~R~D 000(00 

vnt nc? ~~/T 7411 

l r r, 1 C i\J IJ~~ R ? f:, n c: <:( DIP T I (V~ 
SY5TFMS DIASRAM<: 

XQ2 60 0 ooal~4~02~ C0173A672 

XI) 2 7 C C 0001R4~030 00073667? 

X()2800 00018~6031 00n7]4864 

X()29C,) AC fERRO CAPACITORS 0001846032 0007?4852 

x(30)O MFrH 8. EU::CT S!<E W Af)JUSTfIflENTS OC0184~03; 000736672 

XQ3100 MFCH ~. E LI= C T SKEW AOJUSTMFNTS 0001846034 000734852 

fAEC H ~ r:U=CT SKI=W A 0 JU S T ~F NT S 

XO?300 M[=CH 8" ':lcCT SKEW An JU S T M!= f\IT S 0001346036 000734~52 

XQ34CO MI=CI-i ~ El!=CT SKF~J ADJUSTMEf\ITS 0001846037 000736672 

X034~O 0001A 4 6145 G007348~2 

XQ3~CO 000lB46038 OC~734556 

XTOIOI) SENSE RYT!= PROfFOuqcs SYS'2 0001846091 00073~~52 

XT 02 ( Q HOW Tn RUN EREP SYS 360/170 

X\..J 01 JO SFPVICF TFCHNlnUFS 00018&f093 000734556A 

XWQ2aO OOOlR&6094 Cn 0734556 

XWJ3CO MICROPOOCESSFR TESTfR KIT OOOlQ4609S OC0734P52 

XW040'J MICRopqnCFSSER TESTeR OP INST 0001846 0 96 000736672 

XW0500 q 0 SPA TC H (A P 0 0001846097 C00734556A 

DAr'..1= Mn_ ()()14 



TARLE OF CrNT~NTS 

R~PORT NUMBER OCOOOO RFPOPT DATE 04DEC74 

VOL 002 MIT ?411 SEPTAL 51051905 

LOGIC NUMBER DESCRIPTION PART NUM SF. R Fe NUMB FP FEATURE 8M 
SYSTEMS DIAGRAMS 

XW06CC ROS PATCH CARD OOOlR46C9S C'OO7345C)6A 

XW07CO RPS PATCH CARD 0001846099 0OO734556A 

XW08CO ~OS PATCH eARn 0001845897 C00734556A 

XZOICO INDEX 1 0001846039 000736672 

XZ0200 INDEX 3 0001846040 (lOa 736672 

XlO~OO INDEX 5 0001846041 ;')(0736612 

XZ2CCO READERS CO~MENTS FORM 0001846100 0007345'56 

PAGE NO. 0015 



~.'--------------------------------------3411CU------------------------------______ -i.~:~4~------------------------3411TUand3410----------------------~.~ 

! 
I 
m 
n 
(X) 
A 
en 
w 

VG108 

~-----------------------------------, 

Power.()n Pushbutton 
EPO ContrOl ...L _IL_oca __ I_' _________ O 

Power Pick 
IRemote' 

ISystem/360/370 Only 

When connected to a Svstem!3 or Svstem/3B. 
the subsystem has no local power control. 
Power is turned on and t)ff from the system. 

.'. 

All power supplies Me located to the 3411. 

AC Connectors 

FIle Protect 
SwItch EOTiBOT 

-rlh -_lo-_ ... __ .. _ .... ~J_'-tThrOUgl"h_J6 ... __ " ~:;U;;::tr 
~ MeterXFMR.3410 

[!!l ~ 
Single· Phase 
Power 

Power Supply 
Fans 

41VAC 
To Meter 
(341H 
VC001 

-15 VDC .,5 VDC 
VGltO 

·GVDC 
(Adjustablel 

YG110 

VG115 

To: 
3411 Fans 
VG105 . 

WB800 
OC TB 1 iCications are connected 
to component locations by 

jumpers. The number keys 
indIcate whIch Tal locallOns 
supply voltages to each 

component locatIon. 

+5VOC D (Pm 111 ______ ........ 

(Pm 31 5V.6V 
(Pm 4'-Common 

(Pm 11 +6VDC 
(Pm 21 

f.J 
EI 
a 
m m 
D 
m 

(Pm 71 .,5VDC 
I------(PIO 8) 

'---,"" 

m 
1m 
m 
[pJ 
m 

RMdlWrite 
PM:Qge 

VKuumTB5 
(Relay Coill 

[!] 

l5V 
Flllef 

Flltertng for the 15 volt sLopphes IS separated from the 
3411 power supply. and is located on each drive. 

-·4 VDC 
IAdJuSldbiel 

YG120 
DC ConneClon 
J21 Through J26 

(P",51 15V 
(PIn 6)-Common [Ct----.... 

No power sequenclOg IS prOVIded. 

To COnlrol 
UnIt Gate 

+6VDC 
(Adjustab;e) ....... -t­

YG110 

Power SupplIes 

lm 
IPin 91 ---;"';";--' .. --1 ~ 
IPIO 101 ~ 

m 
ml 
lm 
fE 

15V 
FIlter 

3410/3411 DRIVE AC/DC DISTRIBUTION OCTal 

Read/V"',. 
T84 

LogiC: 
Board 

Operator 
Panet 

I ) .. 
e 
ReadlWrite 
Deskew Boerd 

D 
II 

15V DIstribution 
For Each 
Tape Unit 
Fused On MeB 
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Magnetic Tape Subsystem 
Maintenance Manual 
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Volume' 

PLAN 

I NTRO duction 

MAP ~an 

MAP AAxx, 

MAP ABxxx 

MAP ACxxx 

MAP AOxxx 

Maintenance Library 

Volume 2 

D I AG System/3 
User's Guide 

INSTALlation 

Checks 

CA R R L Adjustments 
Removal/Replacements 
Locations 

REF erence 

S E R vIce Techniques 

INDEX 
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) ) 

The IBM 3410/3411 Diagnostic User's Guide (System/3) is being shipped 
from Boca Raton, Florida for domestic use and from Vimercate, Italy for 
World Trade Corporation, with the diagnostic routines. lnsert the System!3 
User's Guide following this page . 

• • • • • • • • • • • • • • • • • • • 
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Note: See INSTAL 2A for 3750 Installation checksheet. 

~~IT~E~M~ __ 4-______________ N~O~T_E~S~ __________________ +-~T~C~T~U~O~_T~U~1~~T~U~2~~T~I.J~3~~T~U~4~~T~U~54 

I I 
Placement of 1 Install stabdlzer·L·· brackets See Figure 2 
Uniu 2 Lowe,. rear stabilizer ··L· brackets untt! they lust tou;;h 

the floor. and thf'n ltghten the mounting screws 
3. M<XJnt the side COllers loowly. In proper confl~.Hatlon. 
See "Side Covers" In this chart. 
4 POSItion units according to customer reQuirements. 
Not.: Due to the ler'9th of the 3410 cables. not more 
than th ree 34 1(}; can be Installed on either Side of the 3411. 
5. After machlf,es are In place. snug front stabilizer' ·L·· 
bracket mounttng screws 
6.lnsert large screwdriver through c Jnter hole of bracket 
and pry downward untd bracket firmly but lust contacts !he 
floor Do not raise casters oH the floor 
7. Finish tightening front stabilizer ··L" bracket mounting 
screws 
Note: Do not raise trar-sport until all four stabilizer . L·· 

~ __________ ~~b~r~ac~k~e~t~s~a~r~e~fl~rm~IY~ln~p~ll~ac~e~ ____ ----------------------1------t------~----i_----_t----~~----t_---.-
Shipping 
8rackeu 

Altitude 
Setting 

Model 
Numbers 

Tape Unit 
Futu .... 

Side Covers 

1

1 Turn vacuum system hold-down bracket approximately 
270 degrees clockWise around the frame screw. See 
altitude setting next section See also ··CARRL·· Figure 0-1. 
Item 28 
2 With front cover oH. remove the screws located near 
each front corner of the transport casttng that fasten the 
transport hold-down brackets to the Side frame See 
. 'CARRL Figure 0-1. Item 29. For World Trade only. 
remove only the right hand screw The left hand screw 
must be left ,n 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 

For operatIon at altitudes above 3.000 feet (914. 4m). move 
vacuum supply drive pulley so belt IS driven by large sheave 
of drive pulley 
See ··CARRL" Figure 0-32. "Vacuum Pump Remol/al and 
Replacement Procedure. 

Verify that all 3410 tape unIts in the subsystem are the 
same model number as the 3411 Refer to Figure 3 to 
verify model number ;>luJHlIna. 

Jumpet's for the tape untt features are fac~ory-plugged on 
the logic board See FIgure 3 if the diagnostIc pnntouts 
indicate posSIble pluggtng 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 
havp this feature installed 

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 grasptng the liftIng bar located under 
the transport and lifting. 
3 St"'::ure the side covers. (Install side covers Without oval 
cutouts at exposed ends of subsystem.) 

Flexible Instali between units as shown In FIgure 4 Ensure on 
Conduits and System/3 and Svstem/38 only, both ends of I/O cable 
Ground ground are Installed 
Straps 

"CARRL - "Checks. Ad,ustments. Removals. Replacements, and LocatIons section of this manual. 

• • • •••• • •• • • • • • • • • • • 

ITEM NOTES TC TUO TU1 TU2 TU3 TU4 TUI 

Power Cables 1 Route all 3410 power cables through the flexible 
condUIts. 
ROUTE ALL DC CABLES FIRST. 
2. Plug de power cables (black) Into dc (red) sockets J21 -
J2f3 tn 3411 power supply. 
3. Plug ae power cables (gray) IOto ao: sockets J1 - J6 
(white) 10 3411 ac box 
For servicing convenience. plug cables from TUO Into 
sockets Jl and J21 and those from TUl into sockets J2 
and J22. etc 
Note: Any tape untt power cable ma.,. be connected to any 
socket WIthin the appropriate group See CARRl 0-56. 

TU 1 Venfy that 9142 card In A-A 102 has Jumper from 
Addressing P34-Q34. (TU addresses ~3) 

2 Verify that 9142 card In A·A 1 E2 has Jumper from 
Q34-R34. (TU addresses 4.5) 
See Al.D pages JA 101 and JA201. See . ·CARRL·· r'lgure 
0-58 See ··INSTAL 2. ... "PE 10 Burst Check." 

Signal Cables Route all 3410 Signal catlo!; !~rOUG~ fleXible condUits. 
Figura 4 Plug as shown In Ins~allatlo', Manual Figures 5 8: 
6. uSing cable holder. part 819410. ;)n each bus Gut cable. 
Remove the "E·' card for ease of tnstallatlon of bus out 
cables on subsystems with the Additional Tape Unit Feature 
(#9001) (Customt1fS addresstng scheme determtnes 
pluggtng sequence) Captivate all cables under the cable 
clamp bar at the left Side of the controller gate. vIewIng 
from the card -SIde. 

Cable After plugging power and Signal cables. place power cables 
Channels 'in the rear cable channel of each unIt. Place SIgnal cables 

In the front channel Of each Unit. (The front channel IS the 
one With a foam p<ld In the bottom.) 

~~ 

"Select Out" Machtnes are Wired at the factvry for "high" prlonty. To 
Priority wife for ··Iow " priority. chan~e wires as shown: 
(System/360 
and System/ 

Note: Does not ap;-' to System 3701115, or 370/125. 

370 only) 
"High·' Prlonty "Low" Pnority 

A 184808 - A 1 A4808 A 184808 - A 1 F2P09 
A1A4009 - A1F2POQ A1A4009 - A1B4009 
A1F2P11 - A1B4009 A1F2Pl1 -- A1A4808 

3411 Model Verify that cards in A 1 H2: Al J2. and A 1 K2 are plugged 
Identification accordIng to Tape Controlier ALD page A6001. 

CU Address Jumper card 01 A-A 1 M2 according to ALO page A6002. 
(System/360 Note: Does not applv to System 370, Models 115 and 
and 125 MTA. It does apply if MPX attached. 
Syatem/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 O1A-A1G2 TSl to USI. 

·CARRL - "Checks, Adjustments. Removall;, Replacements, and Locations" section of this manual. 

Fipft I. :W10/3411 iDltaDation am t ~ (PIn I '" 2) I NST AL 1 



Figure I. 3410/341lInstanationChecksheet(Part 20f2) INSTAL 1A 

ITEM NOTES TC TUO TUl TU2 TU3 Tl!4 TU5 ITEM NOTES TC TUO TU1 TU2 TU3 T'U4 TUI 

PE 10 Burlt SYltem/3 and SYltem/38: Jumper card A-A 1 L2 E34-F34 AC Power Check that customer's supply voltage corresponds to the 

Check for card type 9135 (PE onlyl or H46-J46 fer card type 9132 voltage rating label on the 3411 ac power supply cover, To 
(NRZI) to enable PE 10 burst checking connect a machine for operation at a drfferent Input voltage, 
SYltem/380. Syatem/370: Jumper card A-A 1 L2 H46-J46 refer to the follOWing logic pages. (Alter the rating label If 

(9132} (DOlor A-A1L2 E34-F34 (91351 to enable PE 10 you change machine connections) See "CARRL" Figure 
burst checking If your system uses OS21 or 00S27, VS1 0-17 
Release 2, VS2 Release 1 or later versions 
Jumper card A-A1: 2 J46-K46 (91321 or A-A1L2 F34-G34 
(9135) to disable PE 10 burst checking If your system uses 
OS20 or DOS 26, VS1 Release 1 or earher verSions, 
See ALD page GA014 with DO or ALD page GA107 with PE 

System Tape Unit 
3411 AC Power Pneumatic 

341(}3411 Used Diltr:b. Sec;uenee & Metering 
Modefs With YG105 YG108 WB800 

only 1.2,3 S/360 

Intertaee Install as shown In Figure *' Routf' al: power, EPO, and I/O 
Cable. 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 I"bels attach to the 
System/360 or System 1370 channel or the System 3 and 

(60 Hzl S/370 • 2524786 2524783 2518074 
1 (50 Hz) Models 

2,3 
115 and 
125 MPX 2524804 2524783 2518074 (50 Hz) channel 

System/38 attachment See Note 3, 1.2,3 370/115 
CAUTION (60 Hz) 370/125 2~J£';d7'iJ 2518074 
Do not kink these cables, 1 (50 Hzl 

Intertaee Cable Routing 

System/3. System/38, 

2.3 370/115 
2524859 2518074 

(50 Hz) 370/125 

370/115, 310/126 SYltem/380. SYltem/370 1.2,3 Sys/3 

From To Group From To Group (60 Hz) Sys/38 2524787 2518074 
1 (50 Hz~ 

3411 5203 3-17 3411 Mplx Chan 150 
3411 5421 3-17 3411 Sel Chan 151 
3411 EPO (Note n 3411 Control Unit 152 

2,3 Sys/3 2524803 2518074 
!)O Hz~ SY5/38 

370/11S. 3411 Channel EPO 153 
125 3036 {21 (Note 21 

3125 3037 3411 Chan to Chan 154 

Power-On 1 Turn on t'ipe subsystem power. See "CARRL" Figure 0-2 
rhecks for power -on / power-off procedures. 

2 Check that all fans are operatng. 
or Adapter 

3411 3115 Also See Note 3 
3. If all rens drd not operating. go to MAP AC010 (Power 
Supply Entry~. 

3411 EPO Note 1: Plugs Into socket J7 In ac power 
Sys/38 yyyy hol( 
3411 010 Note 2: Plugs ,nto socket J7 In 24 volt 

B4 supply On 370, 1-15 and 370/125 the 24 
volt P S IS not present In the 3411 An 
EPO Control CirCUit Card IS mounted In 
the A,C box door The -24 volt service 

4 If loading problems are encountered. go to MAP AB010. 
System ~ 
1 Insu'e 3411 power cord is Inserted in eusto~er power 
sCurce, 
2 Insure CBl IS on (see 3411 MlM for location), 
3. Run good machine path. Power will be turned on by 
System/38, 

oflglnates In the 3115 and 3125 See 
CARm 0-46 If System 370/115 or 125 

Configuration UOT -System/3 
"Venfy" configuration when installing new system, 

and MPX attached, cable Interface and 
EPO are the same as System 360 MPX 

Reconflguratlon IS necessary when connecting to existing 
system See "Diagnostic User's GUide, Diagnostic Control 

chanr.el Program, Unit Defirlltion Card," In 5410 MOM Program 
Note 3: For System / 3 cable routing, see 
Chapter 7C2 In the System/3 Instdllatlon 

DeScription Volume 1. (shipped With machine logicL 
CD5--Syatem/360 - System/370 

Manual See "On Line Test Configuration Data Set GUide." Form 
For System 38 cable routing, see 099-COSG-l 

~-
System! 38 installation manual 

Ptugpble Check ,hat :.11 pluggable Units, cables and voltage lines are 

System/38 
See program pi oduct Installation manual 

Units securely seated 
ALO page YCOO1 tohows dc cabling for the 3411 

Skew/ For System/3, rur. Section 70A Routine 2. Follow the 
Tracking procooure given In MAP AD047. Entry 01, For System/360 

or System/370, run T3410 "P" Routine 1 Follow the 
procedure given In MAP AA070. Entry 01 .CARRl - "Checks. Adlustments, Removals, Replacements, and Locatlorls" sectIOn of thiS manual. 
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 For System j 360 
or System '370. run T3410 "P" Routine 2, 
For Svstem'38, run MAP 6420 

·CARRL - "Checks. Adjustments. Removals. Replacementl. and locations" sectIOn of thiS manual. 

• 
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Trim 

Finish 
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NO,.ES 

~;to UHf-. Gu-'~MCtow.~ thIS ~"Of .-
..:. fMtcructlGM'eo ~"" theM ~ _ -. 

fsyste -n/i Go to U-.r-' Gude afld (CiK' o.gnos~ 7»1_ 
- 102_ 708. 10F Set S5Wt4'Qt\I for ~<.l'nsoe·ctetr. pm'ltoutfor 

dUtgAOShcs 701 and 1f.JJ. Go to approprtate Emtry on MAP 
AA01 0 If problem occurs 
THIS IS A MiNIMUM REQUIREMENT_ 
System 1360. System!370 Go to User s GUIde and run 
T34to Sections --M"-N and ··0 -- Go to appropriate 
entry on MAP AA035 If problem occurs 
TtllS IS A MINiMUM REQUIREMENT_ 
System I 38 Run good machme path MAP 

1 AffiX address labels to each tape unit 
2. AffiX front and rear cover labels to each tape UOit. uSing 
IBM cleaner PIN 450608 to mOisten adh~slve back on 
labels (The shl"lded covers are to be ,nstalled on the 3411 ) 
3. Mount tape racks en each tape Untt 
4. Install front and rear covers For subsystems With 
above-the-floor entry of . -external" - cables. cut 341 1 rear 
cover ~s shown In Figure 7. See-CARAL-- Figure 0·4 

System /3. Go to System / 3 Installation Instructtons_ Chapter 
10. "System Testmg_--
Run System/3 Olag 715 to clear disk 
System / 360 and System! 370 Finish running diagnostiCS 
and turn system over to customer 
System!38 Go to system ,nstallatlon ,nstructlons 

848311 
1 Feb 79 
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TC TUO TU1 TU2 TU3 TU4 TU5 
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INSTAL 2 



Figure lA. 3750 Installation Check Sheet 
FIGURE lAo 37S0 INSTALLATIONCHECUIIf:ET INSTAL 2A 

ITEM NOTES TC ITEM NOTES TC 

Pfec:ement of 1. Install stab,lizer "L" hrackets See F,gure 2. AC Power Check that customer's supply lIoltage corresponds to the 
Units 2. Lower rear stabilIzer "L" brackeTs untd they juSt Touch lIoltage rating label on the 3411 ac power supply cover. To 

the floor and then tIghten the mOunting screws <.:onnect a machine for operatIon at a different input \/olt-
3. Mount the SIde COllers loosely, In proper confIguratIon. age, refer to the fOllOwtng logIC pages. (Alter the rating 
See "SIde Covers" In this chart. label If you change machine connectIons.) See "CARRL" 
4. POSItion unIts accordIng to customer reqUtremenTS. FIgure 0·17. Plug ac cables on socket Jl of 110 frame. 
Note: Due to the length of the 3410 cables, not more 
than three 34 lOs can be Installed on eIther Side of the 34 I 1, 
5. Af~er machines are In place. snug front stabilizer "L" 
bracket mountIng supws 
6. I nsert large .crewdr Iver through center hole of bracket 
and pry downward untt! bracket firmly but Just contacts 

Tape Unit 
System Pneumaltc 

3411-AC Power & 
3410·341 I Used Distrib. Sequence Metering 

Model W,th YG105 YGlDB WBBOO 

the floor. Do not raIse casters off the floor· 1 (50 Hz) 3750 25247B6 2524783 2518074 
7. FinIsh lIghtening front stabilIzer "L" brackel mounting 
screW5. 
Note: do not raise transport until all bur stabilizer "L" 
brackets are ftrmly In place 

Diagnostics Refer to 110 610 In the 3750 documentation for Instruc-
tions on how to run DIC diagnostics. Go to the approprt· 
ate entry on MAP 1/0610 if a problem occurs. This is a 
mtnlmum requlfement, 

Shipping 1. Turn vacuum system hold·down bracket approximately 
Brec:kets 270 degrees clockWise arOl'nd the frame screw. See alti-

tude setting next sectIOn. See also "CARRL" Figure 0·1, 
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 0·1. Item 29. For World Trade only, 

Trim 1. Aft,,, front and rear cover labels to each tape unit, using 
IBM cleaner PIN 450608 to moisten adh~ive back on 
labels. (The shIelded covers are to be installed on the 3411.1 
2. Mount tape racks on each ta'Je unit. 
3. Install front and rear covers. For subsystems with 
above·the-fioor entry of "extf,;rna'" cables, cut 3411 rear 
Caller as shown In FIgure 7. ~ee "CARRL" Figure 0-4. 

remOlle only the fight hand screw. The left hand screw 
must be left ,n place. 
Nota: Do not remolle transport hOld-down brackets from 
transport castIng. Lealie them In place for reshipment. 
3. Remove fIlament tape from the 3411 gate latch. 
4. Remove filament Tape from all cables. 

Altitude For operation at altItudes ablJlle 3.000 feet (914.4m), move 

Setting vacuum supply drtve pully so bel t IS dflven by large sheave 
of drIve pulley. 
See "CARRL" FIgure 0·32, "Vacuum Pump Remollal and 
Replacement Procedure." 

SidaCoHn 1. Open the slIdIng door. 
CAUTION 
To prevent lOP caller damage, always use the Iltting bar to 
raIse the transport a~sembly. Be sure both support 
brackets latch. one bracket may requIre manual latchtng. 
2. Rals& transport by graiiptng the lilting bar located under 
the transport and liftIng. 
3 Secure the ~Irje callers. (Install SIde cover~ Without oval 
cutouts at ex~osed ends of subsystem) 

3411 Model Vertfy that cards In A I H2, A I J2. and />. I K2 arc plugged 
Identific:8tion accord,"~ to Tape CClntrolier ALD page Ati001. 

Power Cabl_ Plug itC power cable (gray} Into ac socket Jl of I/O frame 

InterfKe Install as shown In FIgure 6. ~oute all power, EPO, and 
CabI_ 110 Cables through the culOut In 1 he machIne base Install 

cabl~ so that the ends WIth the red labels attach to the 
:w 1 1. and the ends WIth the whIte label~ attach 10 1 he 
3750 MTA on the 2PA1. 
CAUTION 
Do not kt.lk these cables. 

·CARRL - "Checks, Adjustments, Removals, Replacementii, and LocatIOns" section 01 th;s manual . 

• • • • ). 
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Figure 2. Stabilizer "t" Brack!'t 1i141tallation 
(Rear view ~hown is similar to I he front view. ) 

• • • • 

For 3411 with abovp·the·floor cable Installation, 

mount th!' .i~ht r!'ar "L' hrackeT In thes" hOIf><; 

00 not use shipping bolts from packing materials. 

• 

Use the shorter bolts th?t are ~upplied in a plastic bag. 

• • • • 'I 

Stahd'1N "L'· Braci(pt InHallat,on IN ST A L 3 



VOIt89.::,1 conneel!) 
·Plns Not Present on Mod 3 Logic Board 

Figure 3. Tape Unit Logic Board "Feature" and "Model" Plugging 

Note: The tape control cables to the tape unIt Interlace 
are IdentIfied as BII and BIO in the upper right corner 
of the IdentIfication labels. 

- ape Unit Logic Board "Feature" and "Model" Plugging IN STA L 4 
;Iexlble Conduit and Ground Strap Installation 

1. Insert ~onduit between fr;Jmes . 

.., Route ground strap through ~()nduit and 
secure to mounting s~rews. 

3. Using a twisting motion, insert wnduit in 
holding damps so the conduit ends extend 
two or three spirals beyolld ea~h d.lInp. 

4. Cable thr~ading is permissIble with wnduit 
outside machine and may be advisabk in 
right angle physi~al planning. 

Figure 4. Flexible Conduit aud Ground Strap 1m.tallation 



• • • • • • • • 

Cable Holder 

PIN 819410 

Figure S. Tape Unit Signal Cable Plugging 

• • • • • • • • • 

• If the subsystem has the Additional Tape Unit Feature 
(90011, the switching card for Tape Units 4 and 5 is 
present, and the signal cables for these tape units must 

be plugged. 

• • • • • • • • 

Figure 6. Interface Cable Plugging 

• • 

"Terminators not present for 
System!3 or System/38 or 
370/115 and 370/125 ,nstallatlon 

• • 

Tape UnIt S,gnal Cable Plugg,ng I N STA L 5 
Interface Cable Plugging 

I 
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n 

n 

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 <ohaded 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-Fioor Cable Entry 

3411 Cover Modification for Above-the-Flooi Cable Entry I N ST A L 6 
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Figure D-1. Ganeral locations 

~ot(': For a \()(:cific location of a terminal hoard or ~l 

f U'\l'. '>ee Figure D- 17 . "Terminal Board and Fuse 
Location,>, .. 

U'>agc Meter 

2. Enable/Disahle Switch 

3. Operator Panel 

4. Reel Latch 

5. BOT (EOT Assembly 

n, Tape Idlers 

7. Read/Write Head 

H. Vacuum Column Cover 

9, Vacuum Pump 

10. Vacuum Motor 

II. 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 

IX. Capstan Motor 

19. Control Unit Cooling Fans 

20. Control Unit Gate 

21. AC Box 

22. DC Box 

• • • • • • . ' . ' .' • • • • • • • • • • • • • 
:~ DC Vqllat!l' RC1!ulator Can .. ]., 

2~. A.S Roard 

:::; LO),!ic Board 

26. Deskew Board 

27. \-tot ion Control Board 

:g Pileumatic S1l1pplJ1g Bracket 

2Q. Tr:lnsj:'ort Hold Down Bracket 

1
734556 1134132 CAR R L 0-1 
~ Sept 72 _ 5 Dec 72 
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Figure 0-2. Power On / Off Procedure. 

SYltem/3, 370/115, and 370/125 Power On/Off 

Machines attached to System/3, 370/11 S, and 3701125 can 
only be p0wered on and off through the system. See the 

• system operating instructions. 

System/38 

Machine,> attached to System 3~ arc rowered on and 
off under "ystem control The Good Machine Path 
MAP will power up the suh-"y'>tem whilt.: running. 
power down i'> a CE option. 

System/360 and System/370 Power On/Off 

Nole: This don not apply to Syslem i J MT A. J 70/11). 
or 370/12'5. 

Normal power on, off <;t:quencing for the tape control 
and tape unit'> i ... controlled by "'y<;tem power int~:rlock 
circuits. Maintenance activitie ... may neec ... "ilJte 
droPPing puwer 10 the tape control. BCCJU'>l' \()ltJl-!c 

. tran<;ients. cau ... ed b) dropping or hringing ur lJre 
control power during system opcrJtipn. (',111 GIU"C 
erroncou,> sy'>tem interrupts. u'>e the f(\lIowing 
procedures when dropping or bringing up tape control 
power. 

Power Off: 

Note: The channel to which the tape control i<.; 
attached must complete all operations and ha\ c no 
pending interrupts before you turn off the tape 
control power. 

1. Vary the subsystem offline. See System/360 
and System/370 operating instructions. 

2. Set the I NABLE/DISABLE switch to DISARL E. 

3. 

4. 

5. 

This allows the subsystem to go offline when the 
CPU reaches "wail Slale." 

Note: An optional way to force the CPU into a 
"halt" uf "wail state" is to press STOP at the 
CPU. 

Using your probe box, probe M2P07 on 0 I A. 
Wait until you get a plus hefore going to Step 4. 

Set the LOCAL/REMOTI:' switch to LUl AL. 

Tum power off at the ac box. 

J1 

"AIA.lpOUI AlIA 
T .... UIIICE n.-l M' o 

CSl CP3 CP2 CP1 

~@@ 
.5 A 12 A 15 A 

LOCAL 

~~~ 
POWE R POWER REMOTE 
ON OFF 

':"~' .~~' ,~'.:~.h~. tl~,~:.~t~l~'lh~" ......................... . 
Z p·"t .. I" II. 1\ I \'7Pfl 1 I,l' .1" .of' '. 

",,1.,1'''1'' .. <,,,,,,' ,,"I PN Rl/'l" 

J l,>( ,I' "''',n.,,' 'Iv I, h I, t,II.,' 

,q n.·" ... '. 'h. .It ........ '," 

Po¥fef On AttolChed to Sy<t.tem ':> 

, £"''',1, d·~.lfll •. ,' ,. ~ 'f, "'\<1"" ~.., 

; ~);~'.',:~. ,',I.:',.,',":::';, ::':,~\~'::,:',., ~ ~ 
4 r ",,1,10 'I'~.II.:, ,,' ·1. II I. ",1,1, i ~ 

- CAUTION -
TUIN MAIN LINE SWITCH 
OfF tEFORE HANDLING 
Funs 01 CONNECTOas 

J2 

THII VIII,T fcu'''fD ... TM 1..''''''( '11.. 'fill 
CIIIICU'''''S SEE IIIIt5T.t..L. .. TtO ...... l. ...... I .. G 

-.tA"'lIAl. 11'0" sPICIAl. GlIIOll ... Q1 ... c"liIIrt"( 
fIII(OVlflll(M('IIT5 

J7 

J3 J4 

THIS MACHINE IS 

WIRED F"OR )fJ! V. 

A6 

J5 

o 

J6 

Note: For System/360, System/370 and System I 
370 Models 11-5 and 125 MPX attached only. Does 
not apply to System/3 MTA or System/370 Models 
liS and 125 that are not MPX attached. 

• 
Power On: 

I. Sct the !·NARLf-/IJIS.\HLI switch to DIS.\HLI . 

2. Turn power on at the ae Oox. 

3. Sct the LOCAL/RIMOTf switch to RIMO II. 

4. Set the !·NARLF/DISABLF- switch to !N.\HU. 

This allows the subsystem to go online whl'n the 
CPU reaches "wait state." 

Note: An optional way to force the CPl' into a 
"halt" or "wait state" is to press \TOP :.It the 
CPU. 

Power Off-Attached to System 
1 Enable/disable switch to disable 
2 Probe pin A·A 1 M2P07 for an up level 

(red lamp) using tool PN817971 
3 Local/remote switch to local 
4 Depress the power off switch 

Power On-Attached to System 
1 Enable/disable switch to disable 
~ Depress the power on switch 
3 Local/remote switch to remote 
4 Enable/disable switch to enable 

Power On 10ff Procedures CARRL 0-2 

• 



Figure D-3. Tape Loop Check 

Page 1 of 2 

Note: On System/3R, go to hard copy MAP 6450. 

I. 

2. 

This test assumes that the LOAD/UNLOAD test 
has run ~uccessfully. If the test hasn't been run, 
go to MAP ABIOO. 

This test checks out the vacuum switches. reel. 
capstan, and capactive sense unit on the 
following three operations: 

Forward Search 
Reset or Stop 
Rewind 

• • • 

Note: This writeup is for normal operation. If an 
abnormal operation occurs, go to the designated MAP 

page. 

3. 

4. 

Remove tape reel from transport. 

Setup: Cut an eight-foot length of scratch tape 
and position it as shown in Part I of this figure. 
After positioning the tape. install the 
half-column door and oypass the sliding door 
interlock switch. 

s. 

..... 

Forward Search: 

A. Pn:ss LOAD/RFWIND: 

I. Vacuum system sheuld not time out (MAP 

.\R I~:!). 

2. Capstan should mow clockwise (MAP 

.\RI~~). 

3. Left reel should move counterclockwise 
(MAP AR U~). 

4. Right rl'e! should move clockwise (MAP 

.\RI)~). 

B. Vary the loop in the left column, as shown in 
Part 2 of this figure. The left recl should go 
from maximum counterclockwise to forward 
null. to maximum clockwise (MAP ARI3.t). 

Note: Carefully fold the tape and secure 
It over the gUides. 

Maximum CW 

Forward Null 
(Reel Stops) 

MaXimum CCW 

Part 2 

Tape t.oop Check CA R R L 0-3 
Page 1 of 2 

Half Column Door 

o 
o 
8 
o 
o 
o 
o 
c 
o 
o 
o 
o 
o 

''>-'"''8/J;/''' 

o 

Ms)omum CCW 

Forward Null 
(Reel Stops) 

t MaXimum CW 

i o I 

(oooooollJ 
I I :nnonn rln! 
~.~I.JU) 

• 
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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 ABL'Io.l). 

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 null. to 
maximum counterclockwise (MAP ABL'I4). 

Part 3 

Maximum CW 

Stop Null 
(Reel stops) 

MaximumCCW 

o o 

000000 

MaximumCCW 

Stop Null 
(Reel stops) 

MaximumCW 

• • 

7 

• • • • • • 

Rewind Operation: 

,\. Press LOAD/REWIND: 

I. Capstan turns counterclockwise at rewind 
speed (MAP AB136). 

2 Left reel turns counterclockwise at high 
"peed (MAP AB136). 

" Right reel turns counterclockwise or 
doesn't tum (MAP ABI36). 

tL 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 
AS 136). 

C. 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 ABI36). 

• • • • • • • • • • • • 

A. P<·~ili'ln each h)(,p ;r :ht stop null position as 
shl'wI! il) Part 3 \.i 'hi .. figure. 

B. Press R'<.;J-T B{lth r:l'I<; <;hou!d SLOP 
imme<1:atcly (M-\P 'IP;.IO) 

C Pre'iS UNUiAD.'RF\\ l'~[) 

D. Prt!SS R FS[ T 

E. The vacuum motor and reels should SlOp 

(MAP AB!KO). End of tape loop check. 

'art 4 

Minimum CW or 0 

Maximun· CCVI 

Tape Loop Check 

); Minimum CW or 0 

y, Maximum CCW 

CARRL 0-3 
Page 2 of 2 
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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 pan numbers. 

Procedure A - US Only 

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

I . 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 . 

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

Front and Rear Cover Removal and Replacement CA R R L 0-4 
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Figure D·5. Top Cov ... (Part 2517718) Removal and Replacement 

FunctIonal Code 000-31 

1. Tum off subsystem power. See Figure D-2, 
"Power On/Orr Procedures," for reference. 

2. Remove the front cover. 

3. Open the sliding door. 

4. 

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 comer 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. 

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 opens and closes without binding. 

10. Assemble in reverse order. 

• • • • • • • • • • • • • • • • • • • • • • 

Top Cover Removal and Replacement CA R R L 0-5 



Figure 0-6. Sliding Door Interlock Switch (Part 526088) Removal, Replacement, and Adjustment 

l. 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. 

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. 

5. Attach the new switch to the machine. 

Functional Code 000-34 

Sliding Door Interlock Switch AssemblV Removal. Replacement and Ad,ustment CA R R L 0-6 

6. Adjust the switch as follows: 

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. Replac~ 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 manuan, 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. 



• • • • • • • • • • • • • 
Figure 0-7. Sliding Door (Part 2517665)" R&moval and Replacement 

I. Turn off 'Iuh'y,ll'm power. See Figun: D-2 
"Power On Off Procedures," for referen-:f.. 

Note: The top cover must be removed carefull~ .. 
Please review Figure D-5, "Top Cover Renvwal c:-'L~ 

Replacement, ,. before beginning. 

2. Remove the top cover. 

3. Remove the rear cover. 

4. Unhook 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 CJOSe~ 
without binding. 

Functional Code 000-32 

R. Check the adjustment of the sliding door 
interlock switch. See Figure D-6, "Sliding Door 
Interlock 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. 

• • • • • • • • • • • • • • • • • • • • • 

r------ SlIdIng door guides 

Sliding Door Remollal and ~2pltC"'rr'" CAR R L 0 -7 



Figura 0-8. Operator Switch Assembly (Part 2517620) Removal and Replacement 

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

I. Turn off subsystem power. Sec Figure D-2, 
uPower 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 
e 

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

Remove the two screws that hold the assembly 
in place. The assembly can now be removed 
from the machine. 

Transfer the operator push buttons to the new 
assemhly. 

6. Assemble in reverse order. 

( 734556 
1 Sept 72 

734864 
, Aug 73 

• 

Functional Code 006-11 

\ 
\ 

\ 

Operator Switch Assembly Removal and Replacement CARRL D-8 
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Figure 0-9. Operator Panel lamp (Part 2518063) Removal and Replacement 

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 thi" procedure: 

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

2. Remove the front cover. 

3. Open the sliding door. 

4 . 

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. 

• 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. 

Functional Code 006-10 

• • • • • • • • • • • • • • • • • • • • • 

Operator Pane: lamp Removal and Replacement CAR R L 0-9 



Figure 0-10. Usage Meter Removal and Replacement 

60 Hz 
50 Hz 

Part 740503 
Part 740608 

Functional Code 770-07 

I. 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 latchin~. 

World Trade Machines Only. 

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

This screw mu~t be replaced when servicing is 
finished. 

4. Raise the transport assembly. 

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

• • 
H. 

Unsolder the two meter wires. 

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

Install the new meter in reverse order. 

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

• 1.l.,.,.).,.I • • 

Usage Meter Removal and Replacement CA R R L 0 -1 0 

• 



• • • • • • • • • • • • • • 
Figure 0-". U1tPge MetAr eMf"' 1D:trt :t~l Romova' Bnd R"placement 

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

2. Remove the front cover. 

'\ Open the <;lidin/Z 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 kft front comer of side frame before lifting 
transport. 

This screw must be replaced when servicing is 
finished. 

" Raise the transport assembly. 

e Rreak and remove the tamper-proof plugs. 

Note: 341 0 machlll':;~ !:!.?::ufactured after 
E(' 44~76Q 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. 

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

Ncte: It is not necessary to replace tamper-proof plugs or 

Functional Code 770-03 

shield on 34 lOs when the card is replaced. The .. meld is required 
on all 341 1 machines. 

SeeEC 
History 

734864 /44375 1 443800 I 
' Aug 73 20 Sept 7" 31 Oct 75 

• • • • • • • • • • • • • • • • • • • • 

CARRL 0-11 
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Figure 0--12. Usage Motor Enable/Oissble Switch (Part 725347) Removal and Replacement 

1. Tum off subsystem power. See Figure 0.2. 
"Power OIl/Off Procedurcs." for refereDCe. 

2. Remo\'e me front COYCl'. 

3. Open the sIidiD& 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 traDspOI't bold down screw located on 
the kft froot comer of side frame before lifting 
transpOrt. 

This screw must be replaced when servicin$ is 
fmisbed. 

4. Raise the transport assembly. 

e Remove the switch bracket from the meter brack.et. 

6. Remove the wires ~onne~ted to the switch. 

fa Remove SWitch from SWItch bracket. 

8. Install new SWItch In reverse order. 

Seeec 
HIStory 

Functional Code n~ 11 

• 

CARRL 0-12 

.).).' . 



• • • • • • • • • • • • 
Figure D-13. Usage Meter Transformer Removal and Replacement 

60 Hz 
50 Hz 

Part 740560 
Part 740562 

Functional Code 770-xx 

Note: The 34] ] doesn't have a usage meter 
transformer. 

]. TUl'n off subsystem power. See Figure 0-2. 
"Power On/Off Procedures," for reference. 

2. Open the sliding door. 

3. Remove the front cover. 

4. 

• 

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 ~eft front corner of side frame before lifting 
transport. 

This screw must be replaced when servicing is 
finished. 

Raise the transport assembly. 

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

• Disconnect and label the wiring to the 
transformer. 

• 
8. 

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

Install the new transformer in reverse order. 

• • • • • • • • • • • • • • • • • • • • • 

Usage Meter Transformer Removal and F:eplacement CARRL 0-13 



Figure 0-14. Usage Meter Circuit Fuse (Part 78998) Removal and Replacement 

I. Turn off subsystem power. See Figure D-2, 
"Power On/Off Procedures." 

e Replace the fuse with part 78998. 

Functional Code 770-18 

Usage Meter Circuit Fuse Removal and Replacement CA R R L 0 -14 



• • • • • • • • • • • • • • • 
Figure D-15. File Protect Switch Aaaembly (Part 251n15) Removal and Replacement 

I. Turn off suh"ystt:m power. See Figure D-2. 
"Power On/Off Procedure,," for reference. 

2. Open the "Iiding door. 

8 Remove the filler ring. 

Note: The filler ring is held in place by 
adhesive. In<;ert a thin object under the ring and 
carefu/~v pry it loose. The filler ring is reusable 
if it isn't bent or broken during removal. If you 

FunctIonal Code 005-37 

• 

need a new filler ring. order PIN 2S 17769. If e 
double backed tape is not reusable. pnsition filler 

4. 

5. 

et 
7. 

G 

ring with rubber cement PIN 450521. 

Remove the front cover. 

CAUTION 
To preyent top cover damage. always use the lifting 
bar to raise the transport assembly. Be sure both 
support brackets latch. One bracket may require 
manual latchi~. 

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. 

Unplug the two cables that go to the switch. 

Remove the two mounting screws. 

Remove the vacuum hose from the file protect 
assembly. 

10. Install the new assembly in reverse order. 

I See EC 
HIstory 

o 

• • • • • • • 

\ 

\ 

• • • • • • • • • • 

Note' Usc J # 10 wJ,hcr. 11 r('qulf(,U. hctwL'1'1l till' 

rlulli!t?r hnU\IIlt! JIlU the Illu((lr pbll' to IIllTI 

1!1\.' l'(llldltlllll\ \tJtl'U in II (h) anu Cl'). 

_ (J) Make "tJrl' tll:!1 tilt? fill' prnlt?c1 plunger filS 

ill th\.' tile protect ~ro~)Yl' without funhlllg 
J!!:!lnSI the ta~ recl. 

(h) Check tilJ1 the file prute~t rlull~(.·r extends 
a l1lillll1lllJllllf.l ~5 illchc<; (3.17 mm)aoove 

the reel huh ibl1~c. Insert Ihe # 10 washer 
if tIllS minll11um cannot be met. 

( ... ) With the plun~er retral.'teu. l'hl'ck IIIJI tile 
plullyer is a Illlllll11Um of .010 itll'h('s 

(0.~5 111111) below tht? rcel huh IlJl1?e. 

Rel1lllvc fhe # 10 washer if this rlllnilllUnl 

CHIl;(:1 h,> met. 

(J) Be sure botll mi..:ro ~witchcs transfer ncrore 
applyin~ V;JCUIIllL 

~'!P P! -)tect Sw tell /I..: ~€~1O,'" r:.'·rT)oval and Replacement CARRL 0-15 



Figure 0-16. Logic Board Removal and Replacement 

\1!lLkls I and ~ 
MOlkl 3 

Functional Code xxx-02 

8529050 or 8529060 or 8529(170 or 8529080 
8529051 or 8529061 or 8529071 or 8529081 

1. Turn off subsystem power. See Figure D-2, 
"Power On/Off Pr0cedurcs," for reference. 

2. Remove the front cover. 

3. Open the sliding door. 

4. 

e 
G 

CAUTION 
To prevent top cover damage. always use the liftin2 
bar to raise the transport assembly. Be sure both 
support brackets latch. One bracket may require 
manual latching. 

World Trade Machinc, Only. 

RCI110"l' transport hold down sneW IOl'ated Oil 

till' Idt rront COrtll:r 01 ,ide Irallle hefore lilt in),! 

lran'porl. 

This screw must hl' replal'cd whl'll "'l'n il'in),! i, 
finishl'd. 

RCIllO\ l' till' ,ix \o\ta),!l' l'Ol1l1el'tor ..... 

Unplug and Iahcl thl' ,ix logic hoard clhk, and 

till' two jllmpl'r l'anl, ... 0 till'), can hl' plll~~l'd 

into till' .... aml' sockets Oil thl' nl'\\ h()~lrd. 

Tran ... r..:r thl' two jllllllK'r c~m.l ... (PIN 5861451) to 

the new board. 

8 R~:1l10\l' tIll' top two l1lollntin),! ... erc\\'" 

o l.oo ... en the hottol11 two Ill()Llntin~ ... Ul'W .... 

10. Identity the jumpl'f'" that ddinl' 1ll!)dl'l dl1d 
realml", ~lIld tr~ln ... ll'I lhl'll1 t() th .. : 11l'\\ hn;lrd 

II. In,Lili till' Ill'\\ hoard in Il'\""'"' I)nkr, 

• 

Voltage 
Connector 

Jumper Card 
(PiN 5861451) 

LJ 

"-
T 

'r I , 

/ 
v~ 

'Pln~ Not Present on Mod 3 LogiC Board 

"-~ 

'/ 
,". 

: ( 

/ L 
.l..- ( 

~ 

;" 

LogiC BOilrd Removal and Replacement CARRL 0-16 

Socket 
Socket Pin Numbers logic Converts To Designatio,., 

A 
002 thru 013 I A02 thru A 13 
B02 thru B13 A22 thru A33 

8 
002 thru 013 B02 thru B13 
802 thru 813 B22 thru B33 

C 
002 thru 013 C02 thru C13 
802 thru 813 C22 thru C33 

F 
002 thru 013 F02 thru F13 
802 thru 813 F22 thru F33 

-,' 
J 

013 thru 002 J13 thru J02 
813 thru 802 J33 thru J22 

K 
013 thru 002 K13 thru K02 
813 thru 802 K33 thru K22 

L 
013 thru 002 L 13 thru L02 
813 thru 802 L33 thru L22 

M 
013 thru 002 M;3 thru M02 
B13 thru 802 M33 thrt.- M22 

B13 

'/ 

802 



• ' • • • 
Fagure 0-17. Terminal Board and Fuse locations 

Terminal 
Location 

!~~rd Name I 
--

ACTB' i Located inside the AC Box See Figure 0-54 
~- , -----

ACTB2 50 Hz only Located inside the AC Box. at the top 
rear 

r--

DCTBl Located on the nght front of the DC Box In the 3411 
Located In front of the C4 and C5 capacitors In the 

:3410 See Figure 0-51 
--~-----------

TB2 Located on the 341 1 control unit gate. 
f- - ---~--~ 

T83 Present tn 3410 only. Located on left Side frame See 
Figure 0-13 

-~--------

T84 Located to the nght of the Read/Wnte Head and Card 
;Assem~ly 

r--------l.--

TB5 ! Located in the pneumatic supply See Figure 0-33 

A2T81 i Located on the A2 board in the DC 80x. See Figure 
10-43 

r---- -- -------'c----- ------ ------------------ -----------

A3T81 Located on the A3 board in the- DC Bol'.: See F'9ure 
0-47_ 

f---- ---------------------------
1-\ 1T8l Located on the back of the AC Box front cover. 

System 360/370. See Figure 0-46. 
r----- '-------------

Usage Meter Located on the usage meter card, Ses Figure D-11. 
Card T8 

Fuse Name Location 

Motion Located on the Motion Control Board. See Figure 
Control Board 0-21. 

Fuses 
Fl and F2 

Usage Meter Located on meter bracket. See Figure 0-14, 
Circuit Fuse 

Fl 

A2Fl and Located on the A2 board in the DC Box, See Figure 
A2F2 0-S2. 

A3F1 Located on the A3 board in the DC Box. See Figure 
0-S2, -. 

ASFl and Located on the AS board in the DC Box, See Figure 
A5F2 0-S2. 

TB2 

A1TB1 

•• - • .' • • 

Motion Control Board Fuses 

F1 and F2 

• • • • • • 

Term;nal Board and Fuse Locations CA R R L 0 -17 
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Figure 0-18. Deskew Board Removal and Replacement 

Functional Code 009-46 

l. 

Modell 
Model 2 
Model 3 

8529022 or 8529032 
8529023 or 8529033 
8529024 or 8529034 

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

2. Remove the logic board. See Figure D-16, 
"Logic Board Removal and Replacement," for 
reference. 

e Remove the four voltage connectors. 

e Label and remove the four flat cables. 

5 Loosen the two back mounting screws. 

6. Remove the two front mounting screws. 

7. Remove the hoard from the machine. 

X. Install new board in reverse order. 

'I. Instal! lhl' log,ic hoard that was removed in 
Step 2, 

802 ~ ... ,~~~, 

Note: After installing a new deskew board. you must 
run the skew dia!%nostics and adjust the '\kew. On 
Sysh.'m/360 and Systcm/370. run OL T T3410P. On 
System!3. run diagnostic section 70A. routine 02. 

On System; 3~. run MAP h420 and Good 
Machine PJth to \cnfy. 

e 

PIN 8529032 
PIN 8529033 
PIN 8529034 

e>eJe;e/e 

8 

9 

DT 
5 

3 

p 

2 

0 

6 

4 

7T 
4 

A 

C 

B 

Not Used 

Not Used 

2 

8 

4 

PIN 8529022 
PIN 8529023 
PIN 8529024 

Top View 

Deskew Board Removal and Replacement CA R R L 0 -18 

OT 7T 
5 4 

7 

3 A 

P C Top View 

• 
2 B 

Not Used 

0 Not Used 

6 2 

4 8 

PT Physical Trade. 

OT Data Track 

1T Seven·Track 

Socket Socket Pin Numbers Logic Converts To 
Designation 

013 thru 002 J 13 thru J02 
J 813 thru 802 J33 thru J22 

013 thru 002 K13 thru K02 
K B13 thru B02 K33 thru K22 

013 thru 002 L 13 thru L02 
L B13 thru B02 L33 thru L22 

Dl 3 t~ru 002 M13 thru M02 
M 

1 813 thru B02 M33 thru M22 



• • • • • • • • • • • 
Figure D-19. Motion Control Board Removal and Replacement 

Models I and 2 
Model ~ 

Functional Code xxx-05 

Part ~7~577 Fl~lIIt' .\. \lr .~73:'S I Fi~lIlc B 
Part ~7~57X FigUlt' .\. ;11 3'3~S2 Fll!.lIrl' B 

Note: Befprc repl:h:illg J \·l\l:lrJ. chl'ek 1 Ill' 

contact ... and sockets on the old hO:1rd to make sure 
that the)' are clean. If they are dirty. clean them. 
re\cat thc hoard. and then retr~ the failing operation. 

I. Turn off suhsystem power. See Figure D-2, 
"Power On/Off Procedures," for reference. 

2. 

4. 

Remove the front cover. 

Loosen the front mounting screw nn the motion 
control board bracket. The rear screw is a 

shoulder screw and doesn't need loosening. 

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. 

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. 

• • • • • • • • • • • • • 

9 . 7 
10 ' 6 8~ 11 I 5 
12 4 
13 . 3 
14 . 2 

1 

• • • 

Motion Control Board Removal and Replacement 

• • • • 

For modules ZM6. ZM7, anc! 

ZM11 func;,ons are IdentIcal 

to the .e ,n FIgure A 

CARRL 0-19 

• 
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Figure D-2O. Motion Control Board Relays (Part 2517831) Removal and Replacement 

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

I. 

2. 

e 
e 

5. 

6. 

• 

Turn off subsystem power. See Figure D-2. 
"Power On/Off Procedures:' for reference. 

Remove the front cover. 

Unsnap the relay holding clip. 

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

Install the new relay. 

Replace the relay holding clip. 

• • • 

Functional Code xxx-06 

Motion Control Board Relays Removal and Replacement CAR R L D -20 

e 



• • • • • • • • • • • • • 
Figw'e D-21. Motion Control ao.d FUNS RemovIII end ~t 

5 Amp. (Models 1 and 2)Part 123786 
10 Amp. (Model 3) Part S 11063 

Note: FI is for·1 5 volts; F2 is for +15 volts. 

1. Remove the front cover. 

Functional Code 010-18 

2. Cleek which light emitting diode (LED) is Itt. 
This indicates which fuse is blown. 

3. Turn off subsystem power. See Figure 0-2, 
"Power On/Off Procedures," for reference. 

e Remove the blown fuse. 

5. Replace with the proper size fuse. 

Selec 
HiltOl'Y 

• • • • • • • • • • • • • • • • • • • • • 

Motion Control Board Fuses Remcval and Replacement CAR R L 0-21 
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Figure 0-22. ~ ..... A ••• gllbIy (Plitt 2117111) R.movaI8ftd Replacement 

1. Tum off subsystem power. ~ Figure D-2, 
"Power On/Off Procedures," for reference. 

2. Remove the front cover. 

3. Open the sliding door. 

4. 

e 

CAtrnON 
To pre.ent top cmer~, ...... ys DIe the Iif'tIaI 
bill' to rahe the tnnIpOI1 aMelllllty. Be Wft both 
SIWOI1 bnc:keb .. tch. One bracket IIIIlY retp8re 
......... t~. 

World Trade Machines Only. 

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

This screw must be replact'"d when servicing is 
finished. 

Raise the transport assembly. 

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

Remove the vacuum hose from the capacitive 
sense assembly. 

CAUTION 
Do not puB hard too on hose beotuse the port on the 
back of the capacitor sensor will brea.'t. Pry hose off 
with a screwdri¥er. 

Remove the four mounting screws. These are 
the screws with the larger heads. 

CAUTION 
O¥er tightening these screws during replacement 
will strip the h~s in the column . 

Functional Code 010-43 

• 

Capacitive Sense Assembfy Removal and Replacement CAR R L 0 -22 

Vacuum Reducer 

8. Carefully remove the capacitive sense assembly. 
You should be able to work it out without 
disconnecting the file protect and BOT IEOT 
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 unit. 

o Make sure the rubber seal is removed. 

Note: While the assembly is out. inspect the column 
sensing ports to make sure they are open . 

10. Install the new capacitive sense assembly in 
reverse order. Make sure you install the rubber 
seal. 

Note: SmaIl port in vacuwn reducer must be 
towards plenum, large port towards T in hose. 

• • 



• • • • • • • • • • • • • • 

Figure 0-23. Tape Idler Assembly Removal. Replacement. and Adjustment 

l.eft Tape Idler 
Right Tape Idler 

Part 2511034 
Part 2517()36 

1. Turn off subsystem power. See Fil!ure 0-2. 
"Power On/Off Proct:dure ... "· for rdercnCt: 

2. Open the slidIni! door 

3. Open the vacuuLI column cever. 

o 
s. 

6. 

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

Lift the idler :.t'>sembly off the shaft. 

Install new idler on the shaft. 

Note: The Idt idler mU'it be in"tallcd so that 
the inner chamfer i" on the top. The left and 
right Idlers are not interchangeahle 

7. Replace the center adjusting screw. 

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

Verify proper alignment to the ta!1c column by 
checking your adjustment with the go/no-go 
gauge. part 251X029. 

Note: When using the goino-go gauge. make 
sure that the entire bottom of the gauge is in 
firm contact with the back surf ace of the 
vawum column. The go side of the gauge must 
not contact the underside of th.: upper flange. 
The no-go side of the gau!!.: should contact the 
underside of the upper flange. 

10. Depress the idler to check for binding. The 
spring should return freely. 

11. Check tape tracking. See Figure 0-36, "Tape 
Tracking Check and Adjustment," for reference. 

On System/3X. run MAP 6420 and then Good 

Machine Path lO verify. 

Functional Code 011-25 

• • • • • • • • • ••• • • • 

Inner chamfer 

Outer chamfer 

Tape Idler Assembly RemoVIII. Replacement. and Adjustment CA R R L 0-23 
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Figure 0-24. Tape Guide Assembly Removal and Replacement 

Functional C(lde 011-25 

Note: See the IBM 3410/3411 Jl/ustraft!d ParIs 
Catalog, order number SI32-0006, for part numbers. 

I. Turn off subsystem power. Sec F:gure 0-2. 
"Power On/Off Procedures," for reference. 

2, Open the sliding door. 

3. Open the vacuum ('olumn cover. 

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

e Remove the nut and the washer from the top of 
the tape guide, 

e Remove the cap. 

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

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

8. Reuse all parts not being repl~ced. 

9. Assemble all parts before inserting the new tape 
guide l)ssembly in the m<lchine. The polished 
side of the ceramic guide should hce thl: t..Ipe. 

Note: Later level upper guides have a circular 
indentation on back side for identification 
purpo~es. 

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

CAUTlOr-.; 
Insu.rt: thaI lower ceramic guide is seated properly on 
the mounting shaft shoulder before tightening, 
Check for compliant action, 

11. The lower left guide rolkr on Model mu"t turn 
freely . 

12. Check tape trad;ing hefore returning machi'le to 

the customer. See Figure D-36, "Tape Tracking 
Check and Adju.>tmcnt," for procedure. 
On S)r.,terr.! 3X, run MAP (>420 an j then Good 
Machine Path to vcrify 

• 

Tape Cuide Assembly Removal and Replacement CA R R L 0-24 

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



• • • • • • • • • • 
Figure 0-24A. Sub plate and Guide Adjustments 

I. Opl.:n the \hllin!! door 

2. Opl.:n the vacuum column d()or 

\h:a ... un: the j..!uide ... u-,inl.' ,",uhplatc adjuqinl.! t()( ,'. 
rart 2~il X()29. 

~ote: When u,in!2 thl' go n()-.t~() j..!au)!l'. mah' 
,",un: that thl' I.·ntire hotlolll of the )!au)!c i, in 
contact with thc \acuum cohnTln ... urfacc and the 
Il}P I!() 'dtk I' under thl.' cerami\.' )!uilk 

4. If guide, do not nl'nl ~Id IU\tml·nt. rrocL'eJ no 
further Return to CARR-I. [)-~fJ 

5 It thl' )!uidl· ... nL'L'd adju,tml'nt, turn off 

"uh'yql'm r()WL'f. Sl'l' CARRI. D-2. "Powl'r 
()n ()tf Procnlurl'\ for rl'fl'rl'nn'" 

o Rl'lllO\l' pbqil' l'()\ LT" from \Uhpiatl' mountin)! 
"1.·rl·W hl';tlk Adju,t the )!uidl· ... hy turning the 
\lIhplall' Illounting "'\.'fl·"'" Do thi' adju,tnll'nt 
with thl' tran'port down, Turn the ,crl'W\ 
dOL'k wi,"' to ralw thL' j..!uidl·"; I'lluntLTl'lol'k wi'l' 
to lowl'r thl' guidc\. 

(,Al!T'ON 
A ""all adju,tm('nt of the "iCr('w, will movt" the guide a 
larx(' amount and ,hift th(' other RUide .. out of 
Ildju .. tmenl. Turn tht· "iCre~ .. ()nl~' 5 to 10 degree, at a 
time. 

8, Whl'n adju"tml'nt i, l'Ompic tl'd. reinstall pla\tie 
l'm er' (IVcr "lI~platl' mountinj..! "new hl'ads. turn 
powl'r on and return to CARRL D-3ft, 

• • • 

o 

• • • • • • • • • • • • • • • • • • • • • 

~) , !. 

Suht)latP ,jncl Gu,r 4, .. 1!'. 'n~rl!', CARRL 0-24A 
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Figure D-25. BOT /EOT Assemblv (Part 2517584) Remova., Replacement, and Adjustment 

J. 

2. 

3. 

Turn off suhsystem power. See Figure 0-2. 
"Power On/Off Procedures." for reference. 

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 latchina. 

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. 

5. Open the vacuum column cover. 

• Unplug the BOT/EOT cables. 

• Remove the two screws that secure the assembly 
to the base. 

• Remove the vacuum tube that goes to the 
BOT/EOT assembly. Use care in removing the 
vacuum tube as the tip is plastic and breaks 
easily. 

9. Remove the assembly from the machine. 

10. Install the new assembly in reverse order, 
however. don 'f fully tighten the two base 
mounting screws. 

CAUTION 
When installing the new assembly, make sure the 
assembly is aU the way to the right, 

Functional Code xxx-15 

• • • • • • • • • • • 

I I. Horizontally adjust the assembly. 

Note: Adjust the assembly for a tape to erase head 
clearance of .002 to .004 inch (0,05 to 0,10 mm). 
For complete adjustment procedure. sec below: 

A. Tool part 2517647 is needed for this 
adjustment. 

B. Make sure the base mounting screws are 
loose enough to permit the assembly to slide 
freely. 

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. 

D. Vertical1y 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. 

F. Holding the tool as described in Step E. slide 
the assembly to the left until the cleaner 
blade contacts the tool. 

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

12. Power up the tape unit. 

13. Install the half column door, part 2517722, and 
then load a tape. loop. See Figure D-3. 

14. Visually check the tape to erase head gap 
carefully to see that a clearance exists. If there 
isn't clearance, recheck your adjustment. 

• • • • • • • 

CAUTION 
BOT sense unit cover snaps in place. To remove, lift 
up and out on rear of cover. 

BOT/EOT Assembly Removal, Replacement. and Adjustment CA R R L 0-25 
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Figure D-26. Tape-In-Column Vacuum Switch Assembly Removal and Replacement 

Right column switch Part 25] 7780 
Left column switch Part 2517780 

1. Turn off subsystem power. See Figure 0-2, 
"Power On/Off Procedures," for reference. 

2. Remove the front cover. 

3. Open the sliding door. 

4. 

7. 

8. 

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

World Trade Machines Only. 

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

This screw must he replaced when servicing is 
finished. 

Ruise the transport assembly. 

Carefully remove the vacuum hose from the 
switch, UI\ the tips are plastic and break easily. 

Remove the two slip-on connectors. 

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

Install the new switch in reverse order. 

•. 1. 

Functional Code 008-21 

• 

Tape-In-Column Vacuum Switch Assembly Removal and Replacement CARRL 0-26 
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Figure D-27. Vacuum Check Procedure. 

Functional Code 008-00 

There ar\.' Ihr\.'c way ... to rhl'\.'\'; \~KlIlIl11-wilh a walrr 
m~"'OJllI..'l\.'r. with a pnl'lIlll~lti\.' prl'"un: ~altf!.c. or with 
a ~ram ~all~\.', 

Manometer /Pressure Gauge Method 

I. 

2. 

4. 

Ohlain a :Hl-inch (762 mm) walrr manomrtrr. 
part -t51500. or a pnL'umatic pre ... "urr gauge, 
BM 549S3X4. 

Whcn lI"in~ lhe nlanollletrr, fill with tap water, 
maintaining the walrr level ncar the zero 
po,itioll on the "icak, Zero the manometer hy 
sli<ling the ,calc lip or down unlil the zero mark 
line" up within 0.2 inch (5,1 mm) of the hottom 
of the meni ... cu, in hoth columns. 

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

Attach the manometer or pressurl' gauge hose to 
the lee. 

5. Load thl' tape unit in a normal manner. 

6. Read the vacuum level. The vacuum level 
should re~ld between 17 inches 
(431.X mill) and 24 inches (609.6 mm). 

Note: (Manometer only) The vacuum level is the 
sum of the displaCl'ment 01" the water level in each 
column. Both k1!s must be read and added together. 

7. 

e. 
{ 

II' the vacuum level i" hdow 17 inches (431,X 
mm): 

A. Check the va\.'uum pump drive helt for proper 
helt t\.'nsion (Ser D-31). 

B. Check ror leaks in the vacuum system. 

C. Check the tlrin: hdt to make ,ure it i, on the 
proper pulley ,tep (Sec D-3 I). 

Note: Low v al'llll m' can cause intermittent read/write 
error" and loading problems. High vacuum can cause 
premature head wear, hut i"i a less rrequent condition. 
If high vacuum is indicated, recheck your vacuum 
readings. Check that the drive belt is on the nroper 
pulley ... tep. 

Gram Gauge Method 

I. 

2, 

J. 

Ohtain a gram gauge with a lim~: ... tl'll hladc. 
part 450459. 

Ohwin ~I L'i~ht-foot length of half-in.:h magnl,ti.: 
tape and some masking tape or l'dlophanl' tapl'. 
Position lhe tape as shown in Part I or Figurl' 
D-3. "Tape Loop Chl'l'k." 

Install the llalf column door. 

4. Pu ... h RISIT. and then l.o.\I)/RnvIND. 

5. When the cap ... tan starts to turn. push RISI I 

again. The capstan will stop turning. anti you 
can release the tape. 

DANGER 
One or both of the reel hubs will turn dependin2 on 
the position of the tape in the columns. Be careful 
not 10 Jeel your fillJ{ers or clothinJe caUfiCht in the 
tumirlR hubs. 

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

Note: Moving the loop up in the left column will 
cause the loop in the right column to descend. If 
either loop moves below the hollom or the sensin!! 
port<-;. vacuum will drop. Return to Step 6 and reload. 

7 

x. 

9. 

hl,;ten a paper clip to thl' lapl..· al I h\.· ri~hl or 
Ihl' righl colullln idkr. 

In"erl the lip of till' ~ram ~;llI~l..· hl;uk in lhl' 
papL'r clip loop. Ml' ... ,url' lhl' laJX' h:n,ion hy 
pllllin~ Ihe ~r"l11 ~au~l' 10 lhl' ri~hl and parallcl 
to thl.' tapl.' palh. TIK' 11'1l ... iol1 ... hould rl'all 
hl't WL'\..'11 174 and 245 ~ral11"'. 

If the lL'n ... ioll read ... hclow 174 .!!ram .... thl' 
\;KUUm kn'l is 100 low. Ch ... ·d, tlK' roll(}\\ill~: 

A. The val:UUIll pump orive hell for proper helt 
tel. ion. 

B. For leaks in the vaClIU!11 systelll. 

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

Noh,': Low \;KlIlIlll can C~IU'I..· intl'rlllillenl rl.'ad wrile 
error ... and loadinl! prohkm.... I Ji~h vacuum 1..'~1I1 l';'IU'l' 
prl'I11;'llur\.' IR'ad wear. hut is a k" I"rl.'qul·nt cOllllition. 
If hi~h \aCUlll11 i ... indkated. redK'l'k your \ anllllll 

readil1~"'. CIK'd lhal the dri\'\.' hdt i ... on thl..' proJll'r 
pulley'ill'p. 

Vacuum Check Procedures CA R R L 0-27 
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Figure 0-28. Vacuum Column Cover (Part 2517577) Removal, Replacement, and Adjustment 

I. 

2. 

3 . 

• 
• 

6. 

• 

Turn off subsystem power. See Figure D-2. 
"Power On/Off Procedures." 

Open the sliding door. 

Open the vacuum column cover. 

Remove the two stay brace mounting screws 
that secure the brace to the vacuum column 
cover. 

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

Remove cover. 

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

X. Remove lower decorative cover. 

9. Install decorative covers in reverse or(ier on the 
new vacuum column cover. 

10. Install the new vaeuum column cover. reversing 
steps I to 6. 

II. 

• 
Cheek the cover to see that it opens and c1o~es 
without interfering with the main plate or 
operator's panel. 

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

Functional Code 008-23 

Vacuum Column Cover Removal, Replacement, and Adjustment CA R R L 0-28 

Upper Decorattve Cover 

Lower Decorative Cover 

) • ) • ) • ) • ) • 



F" ...... D-28A. Tape load Check and Adjustlltent 

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 ~rformed at least once every eight Ilotus to ensure proper tape 
loading. 

I. Remove the front cover. 

2. Open the slid:ng door .. 

CAUTION 
To prevent top cover cIamage. always use lifting bar 
to r.se the h'ansport assembty. Be sure both 
support bndets latch. One bracket may require 
rnarna..I latching. 

3. Raise the transp<Jrt assembly. 

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

5. Lowln the transport assemblY. 

6. Check that the column door hinges are not 
hinding or preventing the cover rrom closing 
properly. 

7. Open the vacuum column door and check the tape 
.Iath and seals in the head area. See CARRL D-28A. 
Part ~ of ~. for an illustration of the head 
cavity area. The tape guides and idler rollers 
must be aligned (CARRL D-~3) to ensure good 
loadin~ 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. 

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

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

734861 ~ 443751 
19 Feb 7 20 Scpt 74 

10. Press LOAD-REWIND and watch the tape-load 
sequence. The lert reel will tum 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 
capsl 10 moves tape to search for the BOT 
marker. 

Tape failing to load in the left column is 
indicated by tape flutter at the top of the 
columns. The Flutter occurs when the tane 
bottoms in the column(s). Pre~s RESET .• The 
tape will wind back on the reel. Turn the air 
bleed 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. :ve 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 
orf any adhesive residue on the cover. 

12. 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% Jess 
air through the opening. Repeat Step J O. 

13. After the air bleed adjustment has been made. 
load and unload tape at least 25 timps to ensure 
proper operation. Open and close the column 
door every third or fourth time. If 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. 

J Tape Load Check and Adjustment (Part 1 of 2) CARRL D-28A 



Left 

~ __ Tapeidlm. SeeCARRLD·23 for adjustment procedure. 

---Capstan 

Right column guide 

Rubber seal 

Note: Seal should not be; twisted 
or distorted. Top end should be 
held in place oy the lip on the seal. 

1~~:-:t----+4-l--:::::_- Foam 

------ Foam 
located on 
underside of 
BOT fEOT block. 

Tapt' load Check and Adjustment (Part 2 of 21 CAR R L 0-28A 
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Figure D-288. Vacuum Column Removal and Replacement 

Functional Code 008-23 

I. 

3. 

4. 

s. 

Modell 
Model 2 and 3 

Part 25!X553 
Part 251XSS4 

Remove the Read/Write Head and Card 
assembly. See CARRL 0-40. Steps 1-12. 

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. 

I I. Remove the vacuum column cover. See CARRL 
D-2~. 

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

Remove the head card support plate and vacuum 
switch brack.et. 

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

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

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

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

11. 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 throlgh the holes in main 
casting as the column is lowered. 

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

Note: The length 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. 

I 

.~ I 
~ 

19. 

20. 

21. 

22. 

23. 

24. 

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 / EOT 
assembly. 

Connect the file protect hose to the vacuum . 
plenum. 

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

I 
(Q' 

I 
.~ 

26. 

27. 

28. 

29. 

30. 

31. 

Connect the two h0~ to the lower vacuum 
column ports and connect the flexible hose to 
the vacuum plenum. 

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

Install the vacuum column cover. See CARRL 
0-28. 

Connect the two capacitive sense cables. 

Connect the BOT /EOT cables. 

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

32. Install the Read/Write Head and Card assembly. 

33. 

34. 

35. 

36. 

37. 

See CARRL D-40. 

Adjust the BOT/EOT assembly. See CARRL 
0-25. 

Adjust the Tape Idkrs. See Cam 0-23. 

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

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

Note: On System/38. run MAP 6420. 

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

Note: On System/38. run MAP 6420. 

38. Run all remaining diagnostics to check. tape u.oit 
operation. 

39. 

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

If any failure:> 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 Column Removal and Replacement CA R R L D-288 
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Figure 0-29. Vacuum Column Guide Pin (Part 2517807) Removal and Replacement 

1. Turn off suhsystem power. See Figure D-2. 
"Power On/Off Procedure ..... for reference. 

2. Open the sliding door. 

3. Remove the front cover. 

4. 

5. 

8. 

9. 

CAUTION 
To pn'u'nt top cover dam~e. al~ay .. U'>e the lifting 
bar to raiw the transport as.o,cmbl). Be .. ure both 
support brackeh latch. Om .. bra('kel ma) n'quirc 
manWlllalchi~. 

World Trade Machines Only. 

Remove tran"port hold down ... crew located on 
the left front corner of .. ide frame bcfon: liftln~ 
transpurt. 

This screw must he replaced when servicing is 
finished. 

Raise the transport as.,embly. 

Open the vacuum coh.:mn cover. 

Remove the nul that holds the ~uidc pin In 
place. This nut is 101.:aleo on the und':r.,ioe of 
the transport as:;emhly. 

Remove the guide pin from ~he lOp of the 
transport assembly. 

Install the new guide pin in reverse onler. 

Check W()e tracking. See Figure 0-36. "Tape 
Tracking Check and Adjl:stmcnl." 

Note: On System/3X. run MAP 6420 and 
then Good Machine Path to verify. 

Functional Code 011-25 

I 

Vacuum Column GUide Pm Removal and Replacement CA R R L 0-29 



Figure D-3O. Vacuum-Up-Switch Assembly (Part 251nlO) Removal and Replalcement 

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. 

CAunON 
To preyent fop coyer damage. always use the lifting 
bar to ~ the rramport assembly. Be sure both 
support brackets "tch. One bracket may require 
RlMual latching. 

World Trade Machines Only. 

Remove transport hold down screw located on 
the left front corner of side frame l'll'fore lifting 
transport. 

This screw must be replaced when ... ('rvicing is 
finished. 

4. Raise the transport assembly. 

e Remove the plastic cover from the motor rclay. 

6. Remove the vacuum hose. 

8 Remove the two wires from the assembly. 

e Remove thl.' two mounting screws. 

9. Lift the assembly from the machine. 

10. Instali the new assembly in reverse order. 

• • • • • • • • • • • 

Functional Code 008-21 

! • • • 

Vacuum-Up-Switch Assembly Removal and Replacement CA R R L 0 -30 
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Figure 0-31. Vacuum Pump (Part 2522879) Removal and Replacement 

1. 

2. 

• • 

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

Remove the rear cover. 

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. 

• • • 
10. 

II. 

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

Remove the three vacuum pump mounting 
screws. 

Remove the drive belt. 

Lift the pump from the machine. 

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

Functional Code 008-24 

• 

• ( • ( 

PIN 599917 

• ( • ( • • ( • ( • ( • ( • • ( ( ( 

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 pullcy 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 (J ,814 kg) of 
pressure to the middle of the drive belt. 

CAUTION 
Too much tension on the dril'e belt can cau!IIe load 
failures. 

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

Vacuum Pump Removal and Replacement CAR R L' 0-31 
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Figura D-32. Vacuum System Drive Beh Removal. Replacement. and Adjustment 

60 Hz 
50 Hz 

Part 25 17804 
Part 2517858 

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

2. 

• • • • 

"Power On/Off Procedures," for reference. 

Remove rear cover. 

Loosen the belt guard holding screw. 

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

Loosen the two muffler holding screws. 

Loosen the three vacuum pump mounting 
screws. 

• Remove the drive belt. 

CAUTION 
When installing the new time belt, move the pump 
down so yoa won't have to force the belt oyer the 
pulley. 

8. Install the new 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). 

734556 1 734556A I 734864 
1 Sept 12 20 Oct 12 1 Aug 73 

Functional Code 008-35 

) 
e 

) 

e 
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Vacuum System Orive Belt Removal. Replacement. and Adjustment CA R R L 0 -32 

PIN 599917 

• • • • • • 

Note: There are two screw holes in the motor 
shaft. When you move the motor pulley, align the 
set screws with the screw holes before tightening. 

9. Tighten the new 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 drIye beh can cause 10M 
(aDures. ~-, .. -.~.,.-. ."".~~-.-, 

10. Tighten the three vacuum pump mounting 
screws. 

11. Tighten the two muffler holding screws. Make 
sure the muffler is adjusted so that it seals 
around the vacuum pump. 

12. Replace the belt guard. 

• • • • • • • I 



• • • • • • • • • • 
F'lgUre D-33. Vacuum Motor Auembly Remova. and Replacement 

Functional Code 008-20 

60 Hz 
50 Hz 

Part 2517786 
Part 2517787 

l. 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. 

• 
6. 

9. 

• 

Remove the pneumatic assembly from the 
machine. 

Remove the wires that go to the vacuum motor 
from TB5. 

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

Remove the ground wire. 

Loosen the two muffler holding screws. 

Loosen the three vacuum pump mounting 
screws. 

II. 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. 
When you. replace the motor pulley, the set screw 
goes into: 

• the back hole for an altitude under 3'000 feet 
(914.4 m). 

• the front hole for an altitude over 3000 feet (914,4 
m). 

• Remove the four motor mounting screws. 

14. Lift the motor from the machine. 

, • • • \ • • • ( • ( • • ( ( 

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

CAUTION 

When installing the drive be~ move the pump down 
so you woo·t have to force the drive beh over the 
puUey. 

16. 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). 

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 
(anures. 

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

Note: Motor wire connections are: 

Blue wirt" 
Red wire 
YelJ~w WIfe 

White Ylire 

to top capacitor terminal 
to lower capacitor terminal 
to TB5-2 
to TB5-1 

Vacuum Motor Assembly Removal and Replacement CAR R L 0 -33 
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Figure D·34. Vacuum Motor Relay (Part 589091) Removal and Replacement 

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 pre~ent top COfer damage, always use the lifting 
..... to nise the transport assembly. Be sure both 
support bradtets 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. 

8 

• 
Remove the relay cover . 

Remove and label the wires attached to the 
relay. 

e Remove the two mounting screws. 

~. Lift the relay from the machine. 

9. Install the new relay in reverse order. 

I/~ I=: 1:=731 

Functional Code 008-06 

•• ) • • • • • • • • • • • • 

Vacuum Motor Relay Removal and Replacement CAR R L 0-34 
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F' .... 0-3&. Capstan MGtOf' Assembly CPert 2523227) Remove. end Replacement 

Functional Code 001 -20 
Page 1 of 2 

1. 

2. 

Turn off subsystem power. See Figure D-2. 
"Power On/Off Procedures." 

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 comer of side frame before lifting 
transport. 

This screw must be replaced when servicing is 
finished. 

4. Raise the transport as.:iembly. 

Loosen the screw that secures the capstan stay 
bracket. 

• • • • • • • • • • • • • • • • ~ 

CAUTION 
Be sure to Iabt>I the wires so you can attach them to 
the same terminals 00 the new motor. Reversing tbe 
wires will reverse the rotation of the capstan. Don't 
bump the head circuit board when worting in this 
area. 

e 
8 

Remove the two wires from the motor. 

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 
screws. 

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

e Carefully, disconnect the tachometer cable plug. 

Capstan Motor Assembly Removal and Replacement CARRL 0- 35 
Page 1 of 2 
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F" ..... D-35.. c.p.tan Motor AsHmbIy CP.-t 25'32n) 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 
Alten.te loose ..... 01' the two serews. Dou't "etiIe 
the capstan tip apInst the c--. as tills .. further 
cIamage the capstan motor .. mIIIy. 

Note: Access to the top mounting screws i~ 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. 

1 t. Remove the motor assembly. 

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

t 2. Make certain that the support springs are in 
place between the capstan motor and the tape 
deck on the two adjustable mounting screws. 

ll. 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 QPIIIU can be !evenly .c I'd if it binds 
...... the cot.ID wilen you are tilhtealal the mountilll screws. 

• • • • • • • • • • • • • • • • • • • • 

c.tan Motor ,,-",bly RerncMl and Reptecement CA R R L 0··35 

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

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

16. 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 
shoulder. 

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

18. Connect the tachometer plug. 

19. Connect the motor wires. 

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

21. Lower the transport assembly slowly and 
carefully to prevent damage. 

22. Tum on subsystem power. See Figure 0-2, 
"Power On/Off Procedures," for reference. 

23. Check tape tracking. See Figure 0-36, "Tape 
Tracking Check and Adjustment." for reference. 

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

25. Check skew. See Figure 0-57, "Electrical and 
Mechancial Skew Adjustments." for reference. 

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

• • • • • • 

..... 2of2 
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Figure D-36. Tape Tracking Check and Adjustment 

Page I of 2 
Functional Code 001-20 

Note: Before starting this procedure, see C ARRL D-24A. 
Steps I through 5, for .:heck procedure. 

Note: On System/3H, if rderred In thi .. 
pagl:. run MAP 6420, 

I. Remo\c the front c('ver. 

2, Open the .,liding door 

3. 

4. 

5. 

CAUTION 
To pre"ent top co"er damage, a/"'a), U~ the lifting 
bar to rai-.e the tran<o;poTt s\..em .... I), R(' .. ure both 

support brackel .. Isleh. One br~d.et rna) require 
numual latching, 

World Trade Machine" Only. 

Remove tran"'rort hold down scn:w located on 
the left front l:orncr of ,>idL' frame before lifting 
transport. 

This screw must he replaced when scnicing i., 
finished. 

Raise the transport assemhly, 

Bypass the sliding door interlock switch. See 

Figure 0-6. "Sliding Door Interlock Switch 
Removal. Replacement. and Adju .... tment .. 

Lower the transport assembly. 

6. Install the half column door, pan 2517722, 

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

8. Press LOAD/REWIND, holdinf!, reels until vacuum 
comes up. then n:lcase reels to column control. 

9. Get the ~cratch tape moving in a 

forward/backward s}lOeshine motion. 

10. On Model I units. insure that the lower left 
guj(4e roller turns fredy. 

Note: To gel the shoeshine motion on 

System/360 and SyS{em/370. u,>e On Line Test 
(OL T) T341 OP. routine 02. 

On System/3. use diagnostic section 70A. 
routine 01. To get this routine, set sem(' switch 
18 ON and push RESET H.\L T 

II. Check tape tracking at the upper left guide. 

The tape must move in either direction Without 

• 

• 

• , , • , , , , , , , , , , , , , , , , , 

di~t'Htj()n. flutter, or frr,nt-to-back mmement 

whlIL- tl Jckin~ a),!Jin'-l 1 he ).!uidc l\e J jental 
mirror and ma).!nifyin)l lit;ht (pJrt 452(,·n) tl) 

ched, trJcklnll· :t 1l1~'Y he difficult to we the 

...m.dl ch'.Jn).!e ... in Ihl' 1ll0\'l'1l1Cllt of the tapc when 
loolo.ing directly at Ihe uppL'r Ielt guide fo 
;,l .... I ... t you In checking trackin).!, it VI ill hclp you 

to u.,e one or nwrl' of the t olio .... lilt-! "l.T\ Ice aid ... : 

OU'>ing thc ma/!nltyin).! li/!ht. look do .... n at the 
nl).!c of ltll' tapc in the arca Oct \\CCIl Ihe 

upper lelt t-!ulde and the dri\e l,lfl'>lall If the 
tapc riuin).! hl'J\ ily agalll \1 [Ill ).!1I ide, thc 
[;,ipe linc 1,\ ill challge ;lnJ ... hul,\ ,I oud,k 
Thi, L'ondillon call he \Cen wil.l the tape 
mO\ in).! In L'ithl.·r lhrectiol1. Go 10 Step R 

GShinc the light under the edge of tape on the 
hack column wall. Look at the light beam 
hetwecn the tape and the column wall. The 
hcam of light will change if there is any 

f11mement of tape away from tile guide. Go 
to Step (', 

• 

It is possible to have tracking look good but 
still have the tape away from the top of the 
guide, Using your dental mirror and light. 
you can see the reflection of the guide shaft 
when the tape is away from the top of the 
guide. Go to Step 12. 

• 

Tape TrICking ChKk and Adjustment CA R R L D -36 
10f2 

, • 
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Figure D-38. Tape Tracking Check and Adjustment 

Page 1 of 2 

D. If. after using the above three service aids. 
you are .,till not ... ure whether trLlcking is 
good. a maladju"itment may he u"ied as a last 
resort. Insert your adJu.,ting wrench in the 
upJ-er tracking adjustin.1..! ... crew. 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 moVl"S the 
tape away from the guide Slowly. turn the 
wrench clockwise until the tape contacts IhL' 
guide. Go 10 Step 12. 

12. If tape is tracki.lg correctly. go to Step 17. If 
tape is nOI tracking correctly. identify the 
condition in the tracking chart. 

Tracking Adjustment Chart 

CONDITIONS 

Tracking IS the same In forward and Trackln!j 'S dlffp.rent In forward and baLkward and t~e tape IS In 
backward but the tape IS. 

FORWARD dACKWARD 

AVlay from the HeaVily against the top Away from the HeaVily against the Away from the HeaVily iH}dlnSI the lOp of 
top of the gUide of the gUide top of the gUide top of the gUide top of tt,,~ gUide the gUldl' 

ADJUSTMENTS 

Tum uppe( Turn upper ad,u~ter Turn left ad,uster Turn left adjuster T urn left ad,u~ter Turn left adjuster counter 
adjuster counter clock wise counter clockWise clockWIse clockWise 
clockWise clockWise 

Hote: The gUide referenced In thiS chart IS the upper left gUide Adjusters are capstan mounting Cap screws 

1 j. Adjust left guide tracking as shown in the 
tracking adjustment chart. 

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 on~ of 
the following conditions: 

• • 

e II the buckle disappears and the tape is still 
~racking against the top of the right guide. the 
buckle is being caused by the pressure of Iht: 
spring and can he ignored. Go to Step 15. 

Q If the buckle remains. tracking at the upper 
lei t guide needs further adjustment. Go back 
to Step II. 

e Ir the huckle travels to the column surface. or 
if you can ... CI: whl'fl' the l;.pe has pulll:d away 
from the lOp of tne guide. tracking at the 
upper left guide nl:cds further adjustment. 
Go hack to Step I I. 

15. If thc tape is tracking correctly. unload the tape 
unit. If thi .. is a Sy..,tem/3, sct sense switch 1M 
OH. 

16. Remove thc half column door. 

17. If your entry to this procedure was from MAP 

page AD04 7, AD049. AA070. or AAOn return 
to that page. otherwise check skew. See Figure 
D-57. "Mechanical am .. Electrical Skew 
AdJu .. tments ... 

Tape Trecking Check and Adjustment CARRL 0-36 
2092 

e 

e 
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Figure 0-37. Reel Latch Assembly (Part 2517850) Removal and R I 

apacement 

I. 

2. 

• 
!urn off subsystem power. Sec Figure D-2. 

Power On/Off Procedures." for reference. 

Open the sliding door. 

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

4. Remove the assembly from the machine. 

S. Install the new reel latch assernbly in reverse 
order. 

Functional Code 010-49 

• • •• , """ , , • ( • ( • ( • ( • ( 

Rp.elldtch Assembly Removal and Replacement CA R R L 0-37 

• \' 
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Figure D-38. Reel Motor Removal and Replacement 

Models 1 and 2 
Model 3 

Pan 2517838 
Part 251 7826 

Functional Code 010-20 

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." 

• Remove the 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 three mounting 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 (' ARRL 0-15, 
item 3. 

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. 

6. From the top. remove the motor from the 
machine. 

• Remove the flange and the split collar. 

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

, 734556 
, S .. ' 12 

~ • ~ • • • • • • • • • • • • • • • 

o 

• • • • • • • 

Reel Motor Removal and Replacement CA R R L 0 -38 

9. Install the new motor. Usc a tape rel'! to help 
you center the mounting plate on the left side 
casting. Be sUre the file protect switch 
mounting holes arc aligned. On the right side. 
use the machine reel flange to center the motor. 

10. Connect the motor plug. 

I I. Reinstall the file protect switch assemhly if 
removed in Step 3. See Figure D-15. "File 
Protect Switch Assembly Removal and 
Replacemenl .. , 

12. Make sure the idler is adjusted properly. See 
Figure D-23. "Tape Idler Asscmhly Removal. 
Replacement. and Adjustment." 

13. Perform recl huh alignment procedure. See 
Figure D-39, "Reel Huh Alignment." 

•• • • • • 
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Figure D·39. Reel Hub Alignment 

I. 

Functional Code 010-00 

CAUTION 
Don't align reel hub unless idler is in proper 
adjustment. See Figure D-23. '~Tape Idler 
AssemWiH Removal, Repla('ement, and Adjustment," 
for procedure. 

CAUTION 
Special tool part 2517735 is needed for reel hub 
~nt. Handle this tool carefuBy because it is 
easily damaged. 

Remove reel hub. 

Left side: Remove the three screws from the 
center of the hub, and carefully remove the filler 
ring (part 2S 17769). 

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 1).15, item 3. 

---[>------.--~ -.~--...-..2.~~ Rotate the split collar so the holding screws are 
,';- facing the front of the machine. 

• 
• 

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 not in contact with 
the machine base or the idler. 

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 coUar <;>n the shaft. 

• • • • • 

CAlf110N • 
Be careful not to nick or ~ore the idler with the end 
of the toot A clamaRed idler can ca~ ~~ere tape 
damaae • 

• Che~k to see If the ('nc.l uf the sped .. I h)(11 lits frt.'c1v 
hclween the tlaftgcs of the ic.ller. If i' c.loCSI1" fit . 
treely: 

A. Loosen the split collar holding ~rews. 

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 
pHt collar holding screws. Tighten the two screws 
evenly to prevent the spHt collar from cocking on 
the sh..:t. Make sure that the tool arm doesn·t con­
tact any part of the machine while tightening the 
spli t collar holding screws. 

D. Recheck the adjustment. 

6. Rem~ve the special tool. 

7. 

8. 

9. 

InSlal1 rhe nller ring. Align rhe filler ring l·lItOllt with 

:hc file protect swirch plunger. Make sure that the 
plunger c.loesn't hinc.l nn t he filler rillg. 

Replace the reel hub. 

If. the idler adjustments were chan~·d. go tn 
Figure D-36. "Tape Trackin~ Check and 
Adjustment. " Readjust idlers hcforl' pnK.'\.'\.'t.Iin!! 
as shown in Figure D-23. 

Note: On System 38, fUll MAP 6420. 

Reel Hub Alignment CA R R L 0-39 

• 



figure D-4G. Read/Write Head and Card A •• embly Removal and Replacement 

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

Model I. PE Part 2517574 or 2518011 
Model 2. PE Part 2517790 or 2518012 
Model 3. PE Part 25i7794 or 2518013 
Model I. DO Part 2511800 or 2518014 
Model 2. OD Part 2511801 or 2518015 
Model 3. DD Part 2511802 or 2518016 
Model I. 1-Trk Part 2511791 
Model 2. 1-Trk Part 2511198 
Model 3. 7-Trk Part 2517799 

I. Tum subsystem power off. See Figure 0-2. 
"Power On/Off Procedures." 

2. Remove the front cover. 

3. Open the sliding door. 

CAUTION 
To prevent top coyer damage. always Ilge the tiling 
bar to raise the transport assembly. Be sure both 
support brackets latch. One bracket may require 
manual latchina. 

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. 

Unplug the two voltage cables. 

Unplug the read and write flat cables. 

Loosen the card frame clamp screw. 

Loosen the support bracket mounting screw. 

9. Move the card frame against the skew block. 
Using the two screws stored on the vacuum 
switch support bracket (9). fasten the card 
frame to the skew block. 

to. Slide the frame clamp off the card and loosen 
the two head card frame mounting screws. 

. Functional Code 009-45 

•••••• ••• • • • • • • • • 

• Remove the three skew block mountinJ! screws. 

12. Remove the head and card assembly from the 
machine. Continut with the next step for 
installation. 

13. To avoid damage to the assembly, perform this 
step carefully. Insert the read/write head up 
through the opening in the vacuum column until 
the skew plate is located on the sub-plate dowel 
pins. At the same time. make sure that the card 
frame is inserted in the channel of the support 
bracket. 

Note: Some replacement card assemblies htlJle a p/ostic 
shield covering tile head and cables. Do not remove this 
cover until after the assembly has been instlllied in the 
nuzchine. 

14. Thread the three skew block mounting screws 
through the skew plate and into the sub-plate. 
Tighten these screws just enough to hold the 
head and card assembly in place. Be sure the 
head seal is located corpectly in the vacuum 
column opening. Be sure the BOT /EOT vacuum 
hose isn't pinched between the head and card 
bracket and the main plate. 

15. Tighten the skew block mounting screws. 

16. A. Clamp the card frame to the vacuum switch 
support bracket. 

S. Position the support bracket on the head card 
frame. Tightei: the two head card frame 
mounting screws (10) to clamp the head card 
in the bracket. (Do not put any stress on the 
head card frame.) 

C. With the support bracket loose. remove the 
two screws (9A) holding the card frame to 
the skew block and store them on the vacuum 
switch support bracket. 

D. Loosen the frame ch'mp and move the head 
card about an eighth of an inch (3.17 mm) 
from the skew block. Tighten the clamp 
screw. 

17. Fully tighten the support bracket mounting 
screw (8). 

~I 
I • 

18. Plug in the read and write nat cables. Dress 
cable lay in cable retainers to prevent 
interference with the top of the tape controller 
gate assembly. 

CAUTION 
Make sure that the yoltage connectors are plugged 
correctly before turning on power. Incorrect 
plugging will cause se'ere daInage to the assemblJ. 

t 9. Plug in the two voltage cables. Remove the plastic 
protective cover if present on the replacement assembly. 
Install the cover on the assembly to be returneu. 

20. Turn on subsystem power. See Figure D-2. 
"Power On/Off Procedures:' 

21. Reset the BOT /EOT assembly position. See 
Figure 0-25. 

22. Check tape tracking. See Figure D-36. "Tape 
Tracking Check and Adjustment.·· 

Note: On System/38. run MAP 6420. 

23. Check skew. See Figure 0-57. "Mechanical and 
Electrical Skew Adjus·"':lents." 

Note: On System/3B, nan MAP 6420. 

24. Run Diagn~tics 701. 702. and 70' for 
System/3. and T141OA. B. C. and P for 
System/360 and System/370. 

Note: On Sysum/38. run Good Mac.hine Path. 

Read/Write Head and Card Assembly Remova, and Replacement CA R R L 0-40 
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F' ..... D-40A. Read/Write Head and Card Assembly Removal and RIIpIacement-(Earty Model) 

Compare the head card frame supports with Carr1 
illustrations below and Carrl D-40 for correct method 
of removal and replacement. 

I. Tum subsystem power off. See Figure D-2. 
"Power On/Off Procedures." 

2. Remove the front cover. 

3. Open the sliding door. 

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

4. • 
I 
• • 

World 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. 

Tighten the two lower nat-head holding screws 
that secure the head assembly to the skew block. 
These screws are located on the right side of the 
head assembly .. 

Unplug the two voltage cables. 

Unplug the read and write nat cables. 

Loosen the four head card frame mounting 
screws. 

Loosen the support bracket mounting screw. 

Remove the three skew block mounting screws. 

11. Remove the head and card assembly from the 
machine. Continue with the next step for 
installation. 

• In the new head and c~rd assembly transfer the 
two upper binding head screws #12 from the 
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. 

Functional Code 009-45 

Model I, PE 
Model 2, PE 
Model 3, PE 
Model I, NRZI 
Model 2, NRZI 
Model 3, NRZI 
Modell, 1-Trk 
Model 2, 1-Trk 
Model 3, 1-Trk 

i 
I • 

Part 2511514 
Pan 2511190 
Part 2517194 
Part 2511800 
Part 2517801 
Part 2517802 
Part 2511191 
Part 2511198 
Part 2517799 

• •• • • • • • • • • • • • • , • 1 

13. To avoid damage to the assembly. perform this 
step carefully. Insert the read/write head up 
through the opening in the vacuum column until 
the skew plate is located on the sub-plate dowel 
pins. At the same time. make sure that the card 
frame is inserted in the channel of the support 
bracket. 

Note: Some rep1llcement and tlSsemblies have a plastic 
shield covering the head (lIfd cables. Do not remove 
this cover untililfterthe assembly has been installed in 
the mtlchine. 

14. Thread the three skew block mounting screws 
through the skew plate and into the sub-plate. 
Tighten these screws just enough to hold the 
head and card assembly in. place. Be sure the 
head seal is located correctly in the vacuum 
column opening. Be sure the BOT /EOT vacuum 
hose isn't pinched between the head and card 
bracket and the main plate. 

15. Tighten the skew block mounting screws. 

16. Position support bracket ('In the head card frame. 
Mount the bracket to the main casting loosely 
with the screw and washer. Tighten the four 
screws that hold the head card frame in the 
bracket. Make sure there isn't any stress on the 
assembly. 

11. Fully tighten the support bracket mounting 
screw. 

18. Plug in the read and write flat cables. 

CAUTION 
Make sure that the voltage cormectors are plugged 
correctly before turning on power. Incorrect 
~ will cause severe damage to the assembly. 

19. Plug in the two voltage cables. 

20. Loosen the two holding screws two full turns. 
11tese are the same screws you tightened in Step 
5 . 

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

loosen the four head card frame mounting 
screws, reposition card frame. and tighten 
screws. Remove the plastic protective cover if 
present on the replacement assembly. Install the 
cover on the assembly to be returned. 

22. Tum, on subsystem power. See Figure 0-2, 
"Power On/Off Procedures." 

23. Reset the BOT /EOT assembly position. See 
Figure 0-25 . 

24. Cht!ck tape tracking. See Figure 0-36, "Tape 
Tracking Check and Adjustment." 

Note: On System 38, run MAP 6420. 

25. Check skew. See Figure 0-57, "Mechanical and 
Electrical Skew Adjustme-nts." 

Note: On System 38, run MAP 6420. 

26. Run Diagnostics 701. 102, and 70A for 
Syslem/3, and T341OA. B, C. and P for 
System/360 and System/310. 

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

ReadlWrite Head and Card Assembly Removal and Replacement·(Early Model) CA R R L 0-40A 
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Figure D-41. 341' Exhaust Fa" Assemblv Removal and Replacement 

1. 

2. 

• • 
s. 

6. 

60 Hz Part 2503 S3 7 
SO Hz/60 Hz Part 8036618 

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

Remove the rear cover . 

Unplug the ac power cable . 

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

Install the new assembly in reverse order. 

Turn on power and check the air now. 

__ •. y"~:;~;.:...";.r.,,..,.;.-:.;,,c::;>-~----:-.: 

~~;,...:.-...::: .. 

Functional Code 009-33 

• { 



Figure 0-42. Control Unit Cooling Fan Assemblies Removal and Replacement 

60 Hz Part 2503537 
50 Hz/60 Hz Part 8036618 

I. Tum off subsystem power. See Figure D-2, 
"Power On/Off Procedures;' for reference. 

2. 

3. 

• • • • 
8. 

9. 

Remove the front cover. 

Swing the tape control unit gate o,ut. 

Unplug the ac power cable. 

Separate the cable assembly at the plug. 

Remove the four mounting plate screws. 

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

Remove the fan assembly from the plate. 

Install the new assembly in reverse order. 

10. 'Power On' and check air flow. 

Functional Code 003-33 

Control Unit Cooling Fan Assemblies Removal and Replacement CA R R L 0-42 

Ail Flow 

•• • • • • • • • • • • 



• '. 

Bottom Fan Top Fan 

60 Hz Part 25~4837 
50Hz/60Hz Part4~41435 

60 Hz 2503537 
50 Hz/6O Hz 8036618 

Bottom Fan Assembly Removal and 
Replacement 

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

I 
DANGER 
The primary power cable (ac input) must be 
disconnected at its source and identif"1ed to prevent 
accklental reconrteCtion. 

2. 

3. 

4, 

Remove the front cover. 

Opcn the sliding door. 

CAUTION 

To prevent top cover dam~e. always uS(' the lifti~ 
bar to raiw the transport a,~mhly. Be sure both 
support brackets latch. One bracket may require 

manuallatchinR· 

World Trade Machines Only. 

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

This screw must he replaced when servicing is 
finished. 

Raise the transport assembly, 

• • 
Unplu!! the fan. 

Remove the three fan mounting screws from the 
ri·gh t side, 

Note: II may be necessary to remove the C4 
and C5 capacitors to gain access to these three 
scrl'W'\. See Figure D-51. "Power Supply C4 
and C5 Capacitors Removal and Replacement:' 
Step 5 for procedure. 

Functional Code 600-33 

• Remove the fan assemhly from the de box. 

X. For 60 Hz models only, transfer the metal insert 
hrat'ket to the new fan assembly. 

9. Position the new tan assembly in the machine. 
and replace the three mounting screws. 

10. Replace the C4 and C5 capacitors if removed. 

II. Plug in the fan. 

12. 'Power On' and check air flow. 

Alf Flow 

• • I 

Alf Flow 

• ( • i •• ! 

Top Fan Assembly Removal and RepIecement 

I. Turn off subsystem power. See Figure 0-2. 
"Power On/Off Procedures." for reference. 

I 

DANGER 
The primary power cable (8<' inpIIt) ... Ite 
di.wonnected at its soeIrCe ..... a.IIeW 'o,reYeM 
accidental rec«Mmec'ion. 

2. 

3. 

4. 

Remon' the rear l"()\l'r. 

Open the .. Iidin!! door. 

CAUTION 

To preten. fop cowr da~e. ahnays IN.' t~ lifting 

bar '0 nlisc .he Ira""",,,' a .. -.cmhl~·, Bc.. ",rl' ho.h 
support br-.. ckc.s latch. Otk· hrd4..'kl" ma~' rt ... ;",,· 
manual lalt'hi~. 

II Unplu!! till' fan. 

II Remove lhl' two mountin!! scn:w ... that secure 
the ran. Remove thl' ran a .. ~'mhly rrom the de 
hox. 

7. Tr~lOsfer the r~ln !!uarc.l rrom thl' old ran to the 
new ran . 

X. Position thl' new fan .. ,scmhly, and rl'pl .. el' the 
two mountin!! screw .... 

9. PILI!! in the ran. 

10. 'Power On' anc.! chl'e!.; air now. 

Power Supply Cooling Fan Assembly Removal and Replacement CA R R L 0-43 



Figure D-44. CB1 Circuit Breaker Removal and Replacement 

Functional Code 600-18 

Note: See the IBM 3410/34 Jl l/lustrated Parts 
Catalog, order number S 132-0006, for part numbers. 

I. Turn off suhsyst~m power. Sec Figur~ D-2. 
"Power On/Off Procedures." 

I 

DANGER 
The primal1' power cabl... (ac input) must be 
disconnected at its "iOIIrce and labeled to pre"ent 
accick-ntal reconnection. 

2. Remove the front cover. 

3. Open the sliding door. 

CAUTION 

To prc"ent top co\,er da~e. aiways use the lifti~ 
bar to raise the transpm1 as.wmbly. Be sure both 
support brackets latch. One bracket may require 
manual latchi~. 

World Trade Machines Only. 

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

This screw must he replaced when servicing is 

finished. 

4. Raise the transport assembly . 

• • 
7. 

• 
9. 

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

Remove the two circuit breaker mounting 

screws. 

Remove the breaker. 

Transfer the wiring, terminal for terminal. to the 

new breaker. 

Position the new breaker. and replace the two 
mounting screws. 

10. Secure the ac box cover. 

CSl CIrCUIt Breaker Removal and Replacement CA R R l 0--44 

•• \ • •• •••• I 



• •• • 
F ..... D-45. CP1. CP2. and CP3 Circuit Protectors Removal and Replsc.nlen~ 

Note: See the IBM 3410/3411 Illustrated Parts 
Catalog. order number S 132-0006. for part numbers. 

Note: CP3 is prescnt only if the ma~hine is atta~hed 
to System/360 and System/370, Attachment feature 
only. 

I. Tum off subsystem power. See Figure 0-2. 
"Power On/Orr Procedures," for reference. 

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

2. Remove the front cover. 

3. Open the sliding door. 

CAUTION 
To prevent top cover damaae. always use the lirti~ 
.. '0 ra~ the tI'amport assembly. Be sure both 
wpport brackets latch. One bracket may require 
.... uat Iat("hiRR. 

World Trade Machines Only. 

Remove transpon 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 <J ~sembly. 

s. 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. 

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

8. 

9 . 

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

Secure the ac box cover. 

• • • 

~ ('p, I. 2. ~lI1d ~ nmuntl'd hl.'rl' 
-Idr flO III Me"-I\.'!, I. :!. ~,"d J 

:'iO 11/ Me"-I\.'! I only. 

cp, I. 2, and J mounl~'d hl.'rc /_. 
/ rur SU IV Mudel' 2 and 3 unly. 

CPl. CP2. and CP3 CirCUit Protectors Removal and Replacement CARRL 0-45 
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Figure D-46. 24-Volt AC Sequencing Assembly Removal and Replacement 

Note: See the IBM 3410/3411 Illustrated Parts 
Catalog. order number S 132-0006. for part numbers. 

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

I. Tum orf subsystem power. See Figure D-2. 
"Power On/Off Procedures," for reference. 

I DANGER 
~ primary power cable (ae input) must be 
disconnected at it~ source and labeled to prever-. 
Kcidental reconnec~ior.. 

2. Remove the front cover. 

3. Open the sliding door. 

CAUTION 
To prev~nt top COler damaae. alwayfli U"Ie ,he lifti ... 
har I .. ralw .he transport as.'Iot'mbiy. Be .. re both 
\UPPOI'" hraekets latch. OM bracket may require 
manual Ia.chlna. 

World Trade Machines Only. 

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

This screw must he replaced when servicing is 
finished. 

4. Raise the transport assembly. 

Functional Code 600-00 

AITBl 

• • • 

oct 
~ I: 
~ 
() 

... fJ 

~I~ 
~~ 

•• 

24-Volt AC SequencIng Assembly Removal and Replacement CAR R L 0 .. 46 

5. Remove the two screws sccurin~ the 
hinged cover of the ac box. 

8 Remove the TB shield. 

• 
e 

9 

DANGER 
The capacitor. located on the c.;eq1K....c~ ~y~ 
can retain a cha~. DischafJ;lc the l'apacitor before 
handlilJR the wquenci,," a ... wmbly. 

Diseonnet't and label all the wirin!! to the 
assemhly. except those wires that ,-"ome from J7. 
The wire' runnin!! to J7 mllst Ix' r~m()\'~d ,It 

the plug. 

Remove the four assembly mounting screws and 
standoffs. 

Po,ition the new assembly. then replat'e thc (our 
mounting. st.·rews :.lnd standoffs. 

10. Reconnect all wiring to the a"i"il.'mhly ~tnd the J7 
plug. 

1 I. Secure the ac hox cmcr. 

I 



• 
figure 0-41. 4-Voit A • ..."bty (Part 2524747' Remova. and RepIac:;ement 

Note: The -1 -volt assembly is the shorter of 
the two boards located in the de box and is 
labeled A 3. 

Turn off subsystem power. See Figure D-2. 
"Power OnlOff Procedures." for reference. 

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

2 

e 
o 

Remove the front and rear covers. 

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

Remove the assemt Iy retaining screw, whrch is 
located at the tmnt of the' de box, on the top 
right sjde. 

Disconnect and label' the wiring from the 
l8-position term,inal board (1 f I). 

SJide the 4-volt assembly out the rear of the machir,e 

'

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

7. .Note EC le~el of board removeQ. 

8. Note EC -level of replacement board, 

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

Nbt~: It may be necessary to remove the 
r~~r . de power ~upl!ly cQoling (a". See 
F,"I/u,re D-43.. 1)( Power Supply Cooling 
fan Assembltes Removal and lfeplocement. " 

FunctIonal Code 600 00 

8 TB,l 

.{.t. 
'. l. 

I () Rl""-lln~"-t the- .. ·in .... 10 the t "·"',..,'M'" 
It"rmmal ""'la,d fu .. id ~nu in ,,""'ne:-,,-hn,r 
thew wi,l"'_ it I" helpful In .... \(" the klJk' 
(V(; I ~()) on hand 

Note: This Circuit board is 1';(' level sellsiLive. 

For l!. S.: 

InstaU J~C 7342lNJJ if circuit board remo~'ed 
is at an I~C level previolls Lo 734291. 

For World Trade. 

If board removed is at an EC level previous to 
734294) remOFC one end of jumper PIX 
5759069, installed by J~'C 734291C.jrom 
A3- TlJl. position 17 and aUach to A ' - TR/. 
position 17 of +5V. 6V regulator board locat­
ed on other side of p6~'er supply. 

If board removed is at same TiC lwei as 
replacement board. wire 7111 in same positions 
as removed from in step 5. 

II, Replace Ik 4-\'011 de ~ltul .. lo, nrd ;trld I" 
~tainjn~ dip, 

12, Replace' IhC' .... 'iC'mhly rC'tainin~ ~-rl"'" th ... 
you rC'rnm'C'd in Step 4 

I ~. Check the ,k pow,'r \Upply \'oll .. tt"" Scot' 
Fillure O-~~ "OC' Powl"r Supp'~' RCllu'alur 
(' .. nk Remm'al. R\'plan'mC"nt ... nd 
Adju'trncnl" 

4 Volt Assembly Removal and Replacement CARRL 0-47 

• 



) • 

Modell 
Modd 2 
Modd 3 

Part 2~24K()K 
Part 2~2474() 
Part 2~24K()O 

Functional Code 600-00 

Notl': The ~- and h-voll a'~'mhly i, the I()n~er or lilt: 
two hoards localed in the de hox and j, laheled 1\2. 

I. Tum off ~ubsy~tem power. See Fi~ure D-2. 

2. 

e 

"Power On/Orr Procedure!i." for reference. 

Removt" the front and rear cover .. 

Remove the 4-volt a~mbly. So« Fi~ure 0-47. 
"4-Volt A"c;emhly Removal and Replacement." 
for procedure. 

Di~onMct and label (!:~. wirin~ to the 
I H-ptl'ition terminal hoard on the ~- and 6-volt 
a.'~mbly. 

5. Remove the cables connected to J21-J26. 

Remove the two board mountmg 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 0-51. "Power Supply C4 and 
C5 Capacitors Removal and Replacement." Step 5 
for procedure. 

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

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

) • 

( 
I I 

5· and 6 Vo« Assemblv Removal and RtopIaaoment CA R R L 0-48 

e 
A7f8' 

K. SIKk lhe I'1c."W a .. o,cmhty in from I~' n:ar. 

11 . Reconnt'd aU wirin_ to tlx ~- and f)...,,·ok 
a.'\~mNy. Because of the nUfMr~ conn«1iom. 
It ., h('\plu\ III ha\(' th<' 1t'~I" 1\'(; i 1(11 _'11 hanJ h. 

;uJ "'U 10 .... 'nne-.:tJnIl th(''o(' 'A1r~'. 

12. Trancdcr the- two ~MS de re~ulator card~ and 
their relainu'IJ! di~ rrom the old hoard to the 
new board 

n. Rcplact' l~ 4-voll a,sembly. ~ Fi~re 0-47. 
"4-Volt A.~~mhly Rcmova! and Replacement:" 
for reference. 

14. Check t~ <k i"Owcr ",upply volt3~e<i. <ire Fi~re 
D-~3" "OC Power Supply Repalalor Ca~ 
Removal. Replace~nt. and Adj~tmenl:" for 
refere~. 

• 



• 
Figure 0-41. Main TraMformer Remova. and Replacement 

1. 

Models I and 2. 60 Hz 
Model 3. 60 Hz 
Models t and 2. 50 Hz 
Model 3. 50 Hz 

Functional Code 600-00 

Part 2524734 
Part 2524735 
Part 4 t 19318 
Part 4119319 

Tum off subsystem power. See Figure D-2, 
"Power On/Off Procedures." 

I DANGER 
The primary power cable (ac input) must be 
disconnec:ted at its source and labeled to prewent 
accidental reconnedioo. 

2. Remove the front and rear covers. 

3. Open the sliding door. 

4. 

• • 

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 IatchiDg. 

World Trade Machines Only. 

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

This screw must be r\!placed when servicing is 
finished. 

Raise the transpon assembly. 

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

Remove only the transformer wires that go to 
A2TB) on the 5- and 6-volt asse!Dbly. 

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

8. Disconnect the following wires inside the ac 
box: 

• the transformer wires labeled 1, 2, 3, and 4 at 
A6TB1. 

• the traosf ormer wires labeled 7 and 8 at the 
connector. 

Ci) 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. 

4» The transformer can now be removed from tbe 
machine. 

CAUTION 
It takes two people to lift the transformer from the 
ID8Chine. Depending on the model, the tnmsfonaer 
weighs from 60 to no pounds (27 to 54 kg). 

12. Install the new transformer in reverse order. 

I 
DANGER 
Miswired capacitors, 01" capacitors with a Iona shelf 
&Ie,. can expel their contents when power is hIrDed 
00. Stand clear of the capacitors before tumiDg 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.·o 

Main Transformer Removal and Replacement CA R R L 0-49 
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Powttr Supply K 1 and K2 Relays Removal and Replacement CAR R L D -5 0 

Figure D-50. Power Supply K1 and K2 Relay. Removal and Replacement 

I. 

Modeis I, 2. and 3. 60 Hz. 
Model L 50 Hz Part 2524713 

Models 2 and 3. 50 Hz Part 2588425 

Turn off subsystem power. See Figure D-2. 
"Power Oil/Off Procedures." 

I DANGER 
The prillW-Y pllwer cable (ac input) iTlYSl be 
discunnected Ilt its smifce ami ~Ied to preven: . 
accident~ rKonn~(ion. 

2. Remove the.: fronl e.:ovcr. 

3. Opcn the slidjn~ door. 

('AUTION 
To ~\'enc lop COV('1i' dMmaae. always use the liftina 
bar 10 !'Itl~ til\' tnmspori Ii.'lti..~mbly. Be sure both 
Mappurt br*,k~ts .leh. OM bracket may require 
maiiwU Ia.chl._ 

World Tnu.h: Machines Only. 

Remove trunsport hold down screw located on 
the leh front corner of side frame before lifting 
, runs port. 

This screw must be replaced when servicing is 
finished. 

4. RaiS\.' th\.· trunspor, assembly. 

5. RemuV\.' the two screws sccurin~ the hin~cd 
cover ur the ac box. 

b. For ~O HI models. remove the relay cover. 

7. Reruo\'\.' thl' rda)' mounting screws. 

• • • • • -- --

Functional Code 600-06 

8. Transfer the wires. one by one. to the new 
rel~y. 

9. For 60 Hi' mooch only. adJ !1cat-shrink tubing 
over the two center contacts 01' the new relay. 

10. Mount new rciay. 

I I. Replace rday COVI.'f if 50 Hz. 

12. 

736672
1 26 Oct 13 

Sl'cure lh\.' Lie bo;;; cover. 

/ 

•••• • •••••••• 

/' 

•••••• -- • • 



,.... 0-51. Power Supply C4 and C5 Capacitors Remova' and Replacement 

Modell 
Model 2 
Model 3 

Part 2524764 
Part 2524792 
Part 2524760 

I. Tum off subsystem power. See Figure 0-2. 
"Power On/Off Procedures:' for reference. 

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

2. Remove the front cover. 

3. Open the sliding door. 

CAUTION 
To prefent top cover damaae. always use the fifth .. 
bar to raiw the tl'llMpol1 a.~4iembly. Be sure both 
support brackets latch. One bracket may require 
.... nual latchina. 

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. 

4. Raise the transport assembly. 

I DANGER 
The capadtors retain a ha7~ chaTRe for 
approxi .... tely 10 seconds after power is turned off • 

• Remove the holding clamp mounting screw. 
Some m<Xieis have wing nuts located inside 
D.C. box in the 341 I. 

Functional Code 600-09 

• Transfer the jumpers and resistors. one by one. 
to the new capacitor. Be sure to maintain 
correct polarity. Sef YGl25 and YG135. 

7. Position the capacitor and replace the holding 
clamp mounting screw. 

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

Capacitors position 3411 

• , 
I 

Power Supply C4 and CS Capacitors Removal and Replacement CAR R L D -51 
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Figure D-52. Power Supply Fuses Removal and Replacement 

Functional Code 000-18 

• A2F1 and A2F2 (Part 2524719) Removal and 
Replacement 

• 

Note: These fuses are located on the S- and 6-volt 
(A2 hoard) assembly. and are held in place by dips. 

I. Remove the from cover. 

2. Check the indicator lamp to see which fuse is 
had. 

3. Turn off subsystem power. See Figure 0-2. 
"Power On/Off Procedures." 

• Install a new fuse. 

A5F1 and A5F2 (Part 2524739) Removal and 
Replacement 

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

I. Remove the front cover. 

2. Chl'ck the indicator lamps to see which fuse is 
had. 

Note: The left lamp is the indicator for the top 
fuse (F I for + 15 volts). and the right lamp is 
the indicator for the bottom fuse (F2 for -15 
volts). 

3. Turn off suhsystem power. See Figure 0-2. 
"Power OnlOrr Procedures." 

4. Rl'rnml' th,,' plastic con'r to !!ain access to the 
lu,,,". 

5 I OO,"'n th,,' nul'- th • .Il ""Turl' th,,' rUSl' to th,,' 
,",OdHI 

• • • • • • • • • • • • 

WARNING 
For- continued pr-otection 
against fire hazard. Replace 
only with same type and 
rating of fuse. 

• • • • 

Power Supply Fuses Removal and Repfec:ement CA R R L 0 -52 

• 

• A3F1 (Part 2524739) Remo~1 and Replacement 

• 

Note: This fuse is located on the 4-volt (A3 board) 
assembly. 

I. Remove the front cover. 

2. Check the indicator lamp to see if the fuse is 
bad. 

3. Turn off subsystem power. See Figure 0-2. 
.. Power On/Off Procedures." 

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 CAR R L 0-51 . 

• I nstall a new fuse. 

6. Replace the capacitors and the regulator card if 
removed in Step 4. 

• • • • • • • 



• • • • • • • • • • • • • • • • • 
F' ...... 0-53. DC Pow ... Supply Regulator Cards (Part 375455) Removal. Replacement. and Ar~.,!~~rt 

Removal and Replacement 

Note: The three regulator cards are interchangable. 

I. Tum off subsystem power. See Figure D-2, 
"Power On/Orr Procedures:' ror rererence. 

Nott": Removal or the 5-volt card requires removal or 
the b-volt card first. 

2. Remove the front cover. 

• Uft up on the card retainer. 

4. Remove the cards hy pullinJ straight out from 
the connectors. 

S. When imtallinl1 a new card, make sure it is 
rirmly ~tcd. 

""" "'-~/ 
I 
I 

Functional Code 600-42 

• • • • • • • • • • • • • • • 

voltllge Check and Adjustment 

. I. Remove the front l'owr. 

2. Usc a "'oltmcter with +O.2~n" accur.aey In 
measure the power supply output vultaa.'C' at 
OCTBt at the rollowin~ test points: 

Volta!!e Measure At Tolerancc 

+5 TBI-I(+) To TBI-4(-) +4.90 to +~.I() 
+6 TBI-9(+) To TBI-4(-) +~.()9 to +fl.OI 
+15 TBI-IIC+) To TBI-14(-) +13.5 to +17.15 
-IS TBI-I7(-) To TBI-14(+) -13.~ to -17.1~ 

Note: -4 is measun'd at the tapc control lo~ic ~ale. 
o I A-A 1 Q4B06( -) to 0 I A-A I Q4DOH( +). Thc 
allowable range is -3.99 10 -4.0 I volts. ~~ Figure 
D-5H. "Tape Control Board Pin Layout ano Card 
Numbering:' for rd.:rcnce. 

3. For a mis.sing de volta).!c. go io the folk)win!! 
MAP: 

Volta~ MAP System/38 
MAP 

-4 ACIIO 6478 
+S AC090 6476 
+6 ACtOO 6477 
+IS ACIJO 6479 
-IS AeilO 6479 

Nott": For -4. + S. or +6 out of t()lcran~"C a.'() to M. \1' 
ACI2C). For + IS or -15 out of tolerance ~() to M.\P 
ACI~. 

4. If the above checks and adjustments have been made 
and are okay, but a problem with the -4 V. +S V. or 
+6 V supply is still suspected, check these voltages 
for ripple. Use an usc:ilJoscope grounded to dc common 
and check for ripple or noise with all tape units loaded. 
It should not exceed %2.S% or a tOlai of S%. If the 
ripple exceeds loleralke, replace the power suptdy 
(SeeCARRL 047 and (48). 

DC Power Suppfy Regulator Cards Removal and Repl3CP"lent CA R R L 0 -5 3 

• • 
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FIgUre D-54. AC Box Assembly Removal and Replacement 

Functional Code 600-00 

Note: See the IBM 3410/3411 Illustrated PaTts 
Cala/og. order number SI32-0006. for pari numbers. 

I. Tum off subsystem power. See Figure D-2. 
"Power On/Off Procedures." 

I DANGER 
The pi'iIn8ry power callie (ac input) IIIIISt be 
AKOIllleCtH at its source and labeled to prevent 
accidental ftCOIWIeCtion. 

2. Remove the front and rear covers. 

3. Open the sliding door. 

CAUTION 
To P«"fent lop cmer daanaae. atway<ri IlW lhe &ftiaR 
ber 10 rake the lramport~, Be wre both 
~ hraC'ket~ latch. One bracket may require 
manual latclrina. 

World Trdde Machines Only. 

Remove transport hold down screw located on 
the left fronl corner of side frame before liftin~ 
transport. 

This screw must he replaced when sen.'icing is 
finished. 

4. Raise the lrdnsport as.sembly. 

S. Outside the OIl' box, disconnect: 

• The de power ... upply fan assemhlies. at 
c()nnect()~ . 

• The tape control ran a ... scmhlies. at 
l'()nnecto~. 

• The cahles to J I - J7 at rront of ac box. 

• • • • • • • • • • • • • • • • • • • • • 

AC Box Assembly Removal and Replacement CA R R L 0-54 
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• The e •• hk rrum Ole hux tn tk "')X .. I :\.lT8 I 
'lOd/or I\":I'RI (",'e In~k YCiIIU. VUI20). 

N ...... : Thi, eOihlc i, prl'",'nl whl'n tlk' m.ll'hinc 
is .Ill,,"·h"'d In .1 Sy'I"'111 31lC) ur S~"l,,'m 37.t 
It m;'I~' nut Ix- pn'""nt whl'n Ilk' maehi"'" i, 
;,.lwehed In Sy,I"'1l1 3. 

• The metl'r cahl,,' at Ill,,' l"'l~'" RlL.'ll.'r L.· .. rd. ~'l.' 
Fi~url' 1>-11 ... U ..... 1!"· Ml't"'r C ... rd Rcmu\-a' 
and Rl'pl",cl'mcllt." 

6. Remove the two screws sCcurin~ the rront 
hinged cover of the ac box. 

7. Inside the ac box. disconnect and label, (where 
necessary) : 

• The wires labeled I, 2, 3. and 4. which 
connect to AI TOI. 

• The wires labeled 7 and K at the plul!. 

8. Leaving the wires connected for installation on 
the new ac box, remove the ac ferro capacitors, 
which are mounted on the back of the ac hox. 
See Fig~re D-55 ... AC Fcrro Capacitors 
Removal and Replacement:' for procedure. 

9. Remove the three a\.' box mounting screws. 

10. Free t~ cables that will be removed with the 
ac box from cable damps. 

11. Carefully maneuver the ac box out the rront of 
the machine. 

12. Install the new ac box a~scmhly in reverse order_ 

DANGER 
MhwirH capadton. or C8pKiton witIt ......... 
life. ran expef their contents when potter is twnetl 
on. St ..... dn, of lite caperitors lter~ t ..... 011 

~e18 power • 

• • • • • • • • • 
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FIgure D-II.. AC Ferro C8pM:1ton Removal end Replacement 

Functional Code 

Note: See the IBM 3410/3411 Illustrated Pans 
Catalog. order number S 132-0006. for part numbers. 

1. Turn off subsystem power. See Figure 0-2. 
"Power On/Off Procedures." 

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

2. Remove the front and rear covers. 

• 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. 

• 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. 

• Position the new capacitor. then replace the 
supporting braces. 

I 
DANGER 
Mhwiretl capacitors. or capacitors with a long shelf 
Ife. can expel their contents when power is tw'IIed 
on. Stand clear of the capacitors before hII'nIDR on 
subsystetn power. 

600-09 

• • • • • • • • • • • • • • • • 

60 Hz Modell 1 end 2 

60 Hz Model 3 
50 Hz Models 1 end 2 

50 Hz Model 3 

AC Ferro Capacitors Removal and Replacement CA R R L D-55 
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Figure 0-57. Mechanical end Electrical Skew Adjustments 

Page 1 of 12 

Note: If a hardware e"or intennittenrly oeron during the rnnning 
of any adjustment test. ignore it and rernn the program. 

Note: On System/38. run MAP 6420 to make and 
test adjustments. No graph!> will tx: printed. The 
MAP uses the console di~play to mdicate the 
adjustments. 

Functional Codes: 

Mechanical Skew Adjustment - xxx-01 
Electrical Skew Adjustment - xxx-02 

System/3 Mechanical Skew Adjustment 

1. Manually bypass the sliding door interlock 
switch. See Figure D-6. "Sliding ~oor Interlock 
Switch Assembly Removal. Replacement. and 
Adjustment. " 

2. If your entry to this figure was from MAP 

AD047, go to-Step to. 

3. Clean tbe tape path and vacuum columns. 

4. Make sure tape tracking is correct before 
adjusting mechanical skew. See C ARRL 0-36, 
"Tape Tracking Check. and Adjustment." Read 
Note 2. 

5. Load tbe master skew tape on the tape unit to 
be checked. Make the tape unit READY. 

Note: Do not use Jhe half column cover while 
running Skew Diagno;)tics. 

6. Load tbe Diagnostic Control Program (DCP) and 
diagnostic 70A. 

7. When an HA Halt occurs on diagnostic 70A, set 
the foUowing sense switches ON: 

A. to, 11. 12, or 13 (selects the tape unit to be 
checked). 

8.16. 

C. 19 for 7 track. 

8. If this is a dual density tape unit, remove the 
dual dcmity jumper from the logic hoard. See 
CARRL D-16. "Logic Board Removal and 
Replacement. .. 

CAUTION 
faulty -.ke~ adju'itment can cauo,e a dead track 
indication and runa~ay '~mpt()m" or a true dead 
track situatIon exhts. 

Note: If 7 -track Tape Unit. turn all 'ieskew pots 
full CW (minimum). See CARRL 0-18. 
Proceed tu Step 9. 

9. Reset the Halt. The lupc moves forward aDd a 
message is printed. 

10. Compare tho: printout with Part'> I, 2. and 3 on 
C ARRL 0-57. pagt 5 If 7 track. refer to 
CARRL 0-S7A. Part 3. 

A.1f the printout is ... imilar to Part (ail tracb 
are wilhin Iimit. ... ). go to Step 19. 

n. If the printout I~ similar tu Parts 2 or 3 
(lracks arc ~caltertd .• .md on or beyond the 
limits). draw a line un the printout startil16 at 
the trac~ 4 pvsitiun and going through the 
track 6 position to the base lint See Parts 2 
and 3 for an illu:;tration of how to draw the 
line. The ~ide of the base line that the line 
intersect<., determines the direction YO:l tUI n 
the mechanical skew adjU'>ting scn:w. Save 
the printout and go to Step II. 

C. If track" 4 ani 6 arc vertically aligned as 
shown in Part 4 of this figure. draw a line 
from track 4 through track 0, to .he base line. 
The side of the base line the line intersects 
determines the directipn you turn the 
mechanical skew adjusting screw. Save the 
printout and go to Step I 1. 

11. SYSTEM RESET. 

• • • • • • • • • • • • • • 

12. Set s>:nse switch 14 ON and sense switch 16 
OfF. If 7 track set sense switch 19 Off, also. 

13. Reset the Halt. 

14. Observe the tape movement. The tape will be 
moving in either a start and stop mot!on (go to 
Step 14A). or a continuous motion (go to Step 
14B). 

A. If the tape starts and stops at approximately 
one second intervals. slowly lum the 
mechanical skew adjusting screw (through the 
hole on top of the vacuum column cover) in 
the ctirection indicated cn the base line in the 
printout saved from Step 10. Tum in this 
din:ction until the tape moves continuously 
(with no start and stop mucion). When this 
point is reached. continl1e turning the 
adjusting skew in the same direction until the 
tape again starts and stops at approximately 
one second intervals. At this point go to Step 
15. 

B. If the tape moves continuously (with no start 
and stop motion), slowly turn the mechanical 
skew adjusting screw (through the hole on 
top of the vaCUlim column cover) in tbe 
direction indicated on the base line in the 
printout saved from Step 10. Continue 
turning in this direction until the·tape starts 
and stops at approximately one second 
intervals. When this is accomplished go to 
Step 15. 

I 5. Press the STOP key and then SYSTEM RESET. 

16. Set sense switch 14 OFF and sense switch 16 
ON. If 7 track set sense switch 19 ON, also. 

17. Reset the Halt and a message is printed. 

18. Compare tbe printout to the originals printed in 
Step 10: 

A.1f the printout shows mechanical stew to be 
within limits. as shown in Part 1 of thi8 
figure. continue to Step 19. 

B. If the printout sboW!; that mechanical stew is 
still out of adjustment, return to Step lOA or 
lOB and repeat the mechanical &tew 
adjustment. 

19. Go to MAp· AD049 to recheck tape tracking. 
This is the cbeckpoint for bidirectional trackinI 
deviations. See CARRL 0-57, Page 7. If 
7-track, go te MAP AD049, Entry 2. 

Note: No further mechanical skew adjustment is 
needed. 

20. If this is a dual density tape unit, replace the 
dual density jumper that you removed in Step 8. 

21. If you got to this procedure from MAP 
AD047H3, return to that page, otherwise go to 
CARRL 0-57, page 2 and make electrical skew 
adjustments. See Note 1. 

Note 1: If the tape unit you have just adjyst( I is not 
a dual density unit, stew adjustments for the tape unit 
are completed. 

Note 2: If Ulpe unit is 7-track, set all read forward, 
read backward and write deskew pots fully CW 
(minimum) before making tracking adjustments. 

Mechanical.rid Electrical Skew Adjustments CA R R l 0 ... 57 
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Figure 0-57 _ Mechanical and Electrical Skew Adjustments 

Page 2 of 12 

System/3 Electrical Skew Adjustments 

Note: II a hardware error intermittently occurs during the running 
of any adjustment test, ignore it and rerun the program_ 

Electrical skew mu:;t be adjusted in the following sequence: 

Read forward 
Read backward 
Write 

1. If entry to this adjustment procedure was from 
MAP AD04 7E I, go to Step 7. If entry was from 
MAP AD048 , go to step 13. 

2. If mechanical skew adjustments have been done, 
press system reset and go to Step 8. 

3. Clean the tape path and vacuum columns. 

4. Check. mechanical skew. See System/3 
Mechanical Skew Adjustment for procedure. 

5. Load the master skew tape on the tape unit to 
be checked_ Make the tape unit READY. 

Note: Do not use the half column cover while 
running the Skew Diagnostics. 

6. If you are doing this adjustment procedure 
becaus.o: the deskew board or the read/write 
head assembly has bt!en replaced, set all the 
skew pots to midrange for 9-track NRZI or full 
CW (minimum) for 7-track NRZI. 

7. Load the Diagnostic Control Program (DCP) and 
diagnostic 70A. 

8. When an HA Halt occurs on diagnostic 70A, set 
the ronowing sense switches ON: 

A.IO, 11, 12, or 13 (selects the tape unit to be 
checked). 

B.16. 

• • • •• • 

CAUTION 
Faulty skew adjustment can cau.w a dead track 
indication and runaway symptoms. or a true dead 
track situation exists. 

9. If this is a dual density tape unit. make sure the 
dual density jumper is installed on the logic 
board. See C ARRL o-! h. "Logic Board 
Removal and Rq:!accmenl." 

Note: If 7-track. proceed to Sll'p Hi. 

10. Reset the Halt. 

The tape moves forward and a mC'isagc i .. 
printed. 

1 I. Compare the read forward 'ikew printtJut to 
Parts I and 5 of C AkRL D-57. PJ!-!I! 5. If 7 
track. refer to C ARRL D- 57 A. Page 2. 

A.lf the printout is similar to Part 1 (all tracks 
arc within limit .. ;). go to Step 12 See 
CARRL 0·57, Page 5, 

B. If only one or two track'> are cutsidc the skew 
limits. adjust the corresponding skew pots as 
indicLlted by the cxamplt:s and text on Part 5 
of this figufI::. If 7-track alld a mechanical 
replacement has taken place. in the tape path 
or dc':.kcw, go to SLCp I J D. See C ARRL 
0-11{. 

•••••• • 

11. C. If more than two tracks are outside the skew 
limits, follow this procedure: 

I. Check to see if tile skew pots are set at 
midrange for 9-irack NRZI or fun CW 
(minimum) for 7-track NRZI. If they 
aren't, set them at this time. 

2. Do a System Reset and Reset the Halt. 
Thi., ..... ill caus~ a new skew printout. 

3. C()J1)r~trL' the new printout to Pi1rts ! and 5 
of thl'> II!!ure If all tracks are within 
limit'>. go to Step 12. If some tracks 
require adju~tment, go to Step] 1 D. 

D. The pots are Lo be adjusted in the direction 
indicated in the text on Part 5 for 9-track 
NRZI. For 7-lrack NRZI, select the extreme 
leftmost track on the printout as the reference 
track. Adjust all other track pots CW, until 
alignment agrees with Part ]. Do not adjust 
the pot corresponding to the selected 
reference track. Continue the adjustments 
until all the tracks are within limits. 

12. Check read backward skew by doing the 
following: 

A. System Reset and set sense switch 17 ON. 

B Repeat Steps 10 and 11 until aU tracks are 
within limits, then go to Step 13. 

Mechanical and Electric.' Skew AdjUltments CAR R L 0-57 
2 of 12 

13. Check write skew by doing the foUowing: 

A. System Reset and set sense switch 15 ON and 
sense switch 17 OFF. 

B. Remove the master skew tape and replace it 
with a good scratch tape with the write 
enable ring inserted_ 

C. Make the tape unit READY. 

D, Repeat Steps 10 and 11 until all tracks are 
within limits, then go to Step 14. See 
System/3 User's Guide for "01 .. Halt. 

14. This completes all electrical skew adjustments. 
If entry to this procedure was froa: MAP 

A D048 , return to MAP AD048DI. 

• • ••••••• ••• • • • 
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System/380 and System/370 Mechanical Skew Adjustment 

Note: If a luzrdware error intermittently occurs during the running 
of any adjustment test, ignore it and rerun the program. 

t. 

2. 

3. 

4. 

5. 

6. 

7. 

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 0-16, "Logic Board Removal and 
Replacement. " 

Load OL TEP/OL TSEP and diagnostic T3410P. 

Select the external option desired by entering 
EXT-M. 

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 syrnptoms. 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" to get 
the output DPRINTS from the console typewriter. 

S. When the message "UNREADABLE TAPE LABEL 

ON OXXX" or "INT RCQ 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-57 A. 
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 H 
(tracks are scattered on or beyond the limits), 
draw a line on the printout starting at the 
track 4 poshion and going through the track 6 
position to the base line. See Parts 7 and 8 
for an illustration of how to dnow the line. 
The side of the base line that the line 
intersects determines the ~irection you tum 
the mechanical skew adjusting screw. Save 
the printout apd 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 0 to the base line. The side of 
the base line the line intersects determines the 
direction you turn the mechanical skew 
adjusting screw. Save the printout and go to 
Step 10. 

to. Press REQUEST on the console typewriter. This 
allows you to restart T3410P. Use the extt!rnal 
option "A." 

• 

11. 

• • • 

Observe the tape movement. 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 11 A. 

If tape is moving forward continuously, go to 
Step lIB. 

A.1f 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. Tum 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 tum 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 OL T job reinitiated. 

12. Restart T3410P with the external option UM" 

This will cause a new printout to be printed. 

I 3. Compare this printout to the originals saved 
from Step 9: 

A.1f 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 CARRL D-57A. Page 1. 

Note: No further mechanical ~kew adjustment is 
needed. 

t 5. 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 0 -5 7 
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Figure 0·57. Mechanical and Electrical Skew Adjustments 
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System/380 and System/370 Electrical Skew Adjustments 

Note: If a hardWf/T'e error intermittently occurs during the fUnning 
of any adjustment test, ignore it and re1UTl the program. 

Electrical skew must be adjusted in the following sequence: 

1. Read forward 
2. Read backward 
3. Write· 

t. If entry to this adjustment procedure was from 
MAP AA070 or AA071 to to Step 7. 

2. If mechanical skew adjustment has been made, 
go to Step 7. 

3. Clean the tape path and vacuum columns. 

4. Check mechanical skew. See System/360 and 
System/370 Mechanical Skew Adjustment. 

S. 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 
EXT-F, 

The external options are: 

M - Forward Mechanical Skew, AU Tracks 
F - Forward Electrical Skew 
B - Backward Electrical Skew 
W - Write Skew 
A - Automatic Mode 
T - Mechanical Tracking 

CAUTION 
Faulty skew adjustment can cause II dead track 
indication and runaway symptoms, or II true dead 
track situation ems. 

Note: If a printer un 't cwailobJe on the system to use 
as an output device, you must specify the option "PP" 
to get the output (DPRINTS) from the console typewriter. 

• • • • • • • • • 

8. If the message "UNREADABLE TAPE LABEL ON 
OXXX" or HINT REQ OXXX" appears on the 
console typewriter, reply "p" and then READY 
the tape unit. The tape moves forward and a 
message is printed. 

9. 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." 

1 O. Compare the printout to Parts 6 and ) 0 of this 
figure. 

• 

A.1f 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 ) O. See Figure 
0-18. 

C.1f more than two tracks are outside the skew 
limits, check to see that the skew pots are set 
at midrange. If the skew pots aren't at 
midrange, set them there now. RpTUn 
selected external option and compare the new 
printout to Pans 6 and 9. If all tracks are 
within limits, go to Step 11. If some tracks 
require adjustment, go to Step 100. 

O. 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 1 I. 

• • • • • • • • • 

Mechanical and Electrical Skew AdjUstments CARRL 0-57 

1 I. Check read backward skew by doing the 
following: 

A. Press REQUEST on the console typewriter and 
restart T~·HOP. with external option 'EXT=8' if 
not previously selected. 

B. Repeat Step ) 0 until all tracks arc within 
limits. 

12. 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. 

) 3. This completes all electrical skew adjustments. 

• 

If entry to this procedure was from MAP 
AA071, return to that page. 

• • • • • • 
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Systeml3 Skew Printouts 

Part 1 * ID 7001. PROG 70AO-02. 
UNIT 68 MODE P.E. 

SSWS 11 , 16 

7 FRONT 
TRK TRK 

C 

{. 

B 
A 
8 
4 
2 
1 

4 

6 
o 
1 
2 
P 
3 

This is a typical printout 
showing good skew adjustments 
It is applicable to Mechanical 
Skew, Read Forward. Read 
Backward. and Write Skew. 

• ~ .~ Skew limits. Limits vary 
: ~ /" with tape unit model checked. 

. 1. 

7 
5 

1 

1 
1 

REAR .•. + ... + ... + ... + .. + + + + + . + 1 • 
TRK . •.. ..• ..• ••. '" •..•••. +. . . +. . . +. . . +. . . +. . . + . + + + + o " ... '" '" .. 

CCW TURN ADJUSTMENT SCREW CCW cw 
TURN ADJUSTMENT SCREW CW 

pa.~',t.:, 2 *ID 7000. 
UNIT 69 

PROG 70AO-02. 
MODE P.E. 

SSWS 1 1 , 16 

7 
TRK 

C 

B 
A 
S 
4 
2 
1 

Track 4 Position 

FWD SKEW MECH ~ 
FRONT Track 6 Position 

TRK Tum the mechanical skew "-
4 adjustment screw CCW to ",. I 

6 correct the skew represented 1 
o by this graph. 
1 
2 
P 

Note: To plot 7·track skew 
draw the line through tracks 
C and B. 

3 • ~ Base Line 

5 . . 7 • Hand Drawn Line • • 1 1 
REAR

' • 1 • 
.•. + ... + ... + ..• + ..• + ... + ... + + + + ~ 

TRK • •• ••• '" ••.•••. '" + ... + ... + ... + . + + + + + o .. '" ...... '" .. 
ccw TURN ADJUSTMENT SCREW 

734852 , 
26 Feb 73 

CCW CW TURN ADJUSTMENT SCREW CW 

• ' . 
• • (. 

Part 3 • ID 7000. PROG 70AO-02. SSWS 11,16 

7 
TRK 

C 

B 
A 
8 
4 
2 

UNIT 68 MODE P. E. 

FWD SKEW MECH 

FRONT 
TRK 

4 

6 
0 
1 
2 
p 

Turn the mechanical skew 
adJustment screw CW to 
correct the skew represented 
by this graph. 

Track 4 Position 

,~ T'ack 6 Pos""" 

Baseline 
3 
7 
5 

Hand Drawn Line ~: . . 

;+ ... + ... + ... + ... +1. .+ .•• + •.. + 
REAR ... + ... + ... + ... + ... + ... + ... + ••. + + . + + . + 
TRK '" •......••.•.. 

o 
CCW TURN ADJUSTMENT SCREW CCW TURN ADJUSTHENT SCREW CW 

Part 4 * 1D 7000. PROG 70AO-02. S SWS 11, 16 

7 
'T'RK 

C 

B 
A 
8 
4 
2 
1 

UNIT 68 MODE P.E. 

FWD SKEW 

FRONT 
TRK 

4 
6 
0 
1 
2 
P 
3 
7 
5 

MECH 

Tracks 4 and 6 are vertically 
aligned. Draw the line between 
tracks 4 and 0, and continue 
to the base line. 

Note: To plot 7·track skew, 
draw the line through tracks 
C and B. 

....------ Hand Drawn line 

REAR ••. + ... + ... + ... + •.. + •.. + ... + ... + + . + + . + + 
TRK '" '" ••.•••. '" '" '" •.• + ... + ... + ... + •.. + ... + •• 

C 
CCW ccw TURN ADJUSTMENT SCREW CW TURN ADJUSTMENT SCREW cw 

Part 5 *10 7000. PROG 70AO-02. SSWS 11,16 

7 
TRK 

C 

B 
A 
8 
4 
2 

UNIT 68 NRZI 

FRONT 
TRK 

4 
6 
o 
1 
2 
P 
3 
7 

Skew is out of limits. 

Turn Skew Pots 6, 0, 
1, and 2 counterclockwise. 

~1 
5 . , 

Turn Skew Pots 
7 and 3 clockwise. 

This is a typical printout 
showing the need for electrical 
skew adjustment, It is 
applicable to Read Forward. 
Read Backward. or Write Skew, 

REAR ... + ... + ••• + ... + ... + ... +.. + + + . + I + . + 
TRK . '" ..• •.. ••..•.. ... • .. + •.• +. . . +. . . +. . . +. . . + • • • +. . . +. . 

C' 
CCW TURN ADUSTMENT SCREW CCW TURN ADUSTMENT SCREW cw 

Mechanlca! and Electrical Skew Adjustments CA R R L 0 -5 7 
5 of 1'2 

I • 
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Figure 0-57. Mechanical and Electrical Skew Adjustments 
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System/360 and System1370 Skew Printouts 

Part 6 
7 'rRK 

C 

B 
A 
8 
4 
2 
1 

Part 7 

7 TRK 
C 

R 
A 
8 
4 
2 , 

Pin 8 

7 TRK 
C 

B 
A 
8 
4 
2 

• 

FRONT TRK 
4. 
6. 
O. 
1. 
~

1 7 Skew limits. Limits vary with 
• 1 • tape unit model checked. 

1 • 
. 1. 

2. 1 This is a typical printout 
P. 1 showing good skew adjustments. 
3. 1 It is applicable to Mechanical 
7. 
5. ' 

1 Skew. Read Forward. Read Backward; 
and Write Skew. 

.+ ..• + .•• + ••• + ... + .•• + •.• + ..•..•. + .•. + ... + •.. + •.. + ... + ... +. 
REAR TRK 0 

CCW TURN ADJUSTMENT SCREW CCW CW TURN ADJUSTMENT SCREW CW 

FWD SKEW MECH Track 4 Position 

FRONT TRK ~ Turn the mechanical skew 
46 '. Track 6 Position _ ... • I '. adjustment screw CCW to 

correct n,e skew represented 
O. .' • by this graph. , . , . 
2. , 

3. .. 
7. 
5. 

Not.: To plot 7-track skew, 
draw the line through tracks 
Cand B. 

p • " lBase Line 

••• + ••• + ••• + ..• + ••• + ••• + ••••••••• + ••• + ••. + •.. + ••. + •.• + ••. +. 
REAR TRK 0 

CCW TURN ADJUSTMENT SCREW CCW CW TURN ADJUSTMENT SCREW CW 

FWD SKEW MECH 
Track 4 Position 

FRONT TRK 
4. 
6. 
O. 
1 • 
2. 

/ T,acl< 6 Pas;,.., 

.~ Turn the mechanical skew 
adjustment screw CW to 
correct the skew represented 
by this graph. 

P. Base Line 
Hand Drawn line 

7. 
5. 
3. 1 

+ ••. + + ... + ... + ... + ••. + ....... + ... + •.. + ... + •.• + .•• +. 
REAR TRK 

CCW TURN AJUSTMENT SCREW CCW 

• • 
734668 

, Sept 72 

• • 
734842 
8 Dec 72 

• 

o 
CW TURN ADJUSTMENT SCREW CW 

• • • • • • • • • 

Part 9 

7 TRK 
C 

B 
A 
8 
4 
2 
1 

Part 10 
7 TRK 

C 

B 
A 
8 
4 
2 

• 

Mechanical and Electrical Skew Adjustments CA R R L 0-57 
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FWD SKEW 

FRONT TRK 
4. 
6. 
O. 
1. 
2. 
p-
3. 
7. 
5. 

MECH Tracks 4 and 6 are vertically 
aligned. Draw the line between 
tracks 4 and O. and continue 
to the base line. 

.+ ..• + ... + •.. + ..• + ••• + ••• + ....... + ... + ... + ... + ... + ••. + ... +. 
REAR TRK 0 

CCW TURN ADJUSTMENT SCREW CCW CW TURN ADJUSTMENT SCREW CW 

FRONT TRK 
4. 
6. 
O. 

Skew is out of limits. 
1 • 
2. 
P. 
3. 
7. 
5. 

Tu"~ Skew Pots P, 3, 7, ~1 i 
and 5 counterclockwise. ~1 

",,' 1 • 

This is a typical printout 
showing the need for electrical 
skew adjustments. It is 
applicable to Read Forward. 
Read Backward. or Write Skew. 

.+ ••• + •.. + .•. + ... + ... + •.. + ••..••• + ••• + ... + ... + •.. + ••• + ... +. 
REAR TRK 0 

CCW TURN ~DJUSTMENT SCREW CCW CW TURN ADJUSTMENT SCREW CW 

• • • • • •• • • • • 

Not.: To plot 7·track skew. 
draw the line through tracks 
e and B. 

• • • •• 
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Figure 0-57. Mechanical and Electfiatl Skew Adjustments 

P3~ 7 of 12 

Mechanical Tape Tracking 

The printouts (Parts 1 I, 12, and 13 of this Figure) 
represent the tracking situation by showing the 
relationship between track 4 and track 5. Track 4 is 
always shown centered, and is used as a reference 
point. Track 5 can be shown centered, to the left of 
center, or to the right of center. 

Good tracking is interpreted in two ways, using the 
graphs. If track 5 is within the vertical dotted lines 
on both the forward and backward graphs, tracking is 
good (Part II). Tracking is also good if track 5 is 
shown off center an equal amount in opposite 
directions on the two graphs. That is. if track 5 is off 
center to the left x number of divisions on the 
forward graph. it should be off center to the right 
approximately an equal amount on the backward 
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. 

Bad tracking is interpreted from the printouts when 
track 5 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. 

If bad tracking is indicated. see Figure 0-36. 
"Capstan Alignment and Tape Tracking Adjustment." 

If the tracking boundaries meet the above 
requirements. it is acceptable. Do not attempt to 
correct excursions beyond the vertical dotted lines by 
adjusting tracking. Return to Figure 0-57 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 0-57. Page 8 are applicable to System/3 
Diagnostic 70A and to System/360 and System/370 
Diagnostic T341 OP. 

• • • • • • • • • • • • • • • • • • • • • • 
Tracking Check Printouts 

Part 11 

7 TRK 
C 

B 
A 
8 
4 
:2 

"7 TRK 
C 

E 
A 
8 
4 
2 

ID 7000. ~ROG 70AO-f)2 .:.' ·,S 10 
UNIT 60 MODE P.E. 

FWD TRACKING CHECK 

FRONT 
TRK 
·4 

6 
0 
1 
2 
p 

"' 

5 • 1 . 
REAR. . • +. • • +. . . +. . . +. , . +. . . +. . . + . • • t. . . + ... + . . . . . . . + • . • .... • . \- , . . +- • • • + . , ....... ~ ... + .• 
TRK 0 

ID 7(,00. PROG 70AO-Q2. SSWS 10,17 
UNIf 60 ~1CDE P.E 

BKD r~ C~KING CHECK 

.~RONT 

TRK 
4 
6 
o 

P 
3 

5 
REAR ... +­

':'RK 
t ... -+ ••• + •. ,t ... + ... + .•. + .•. + ....•.. + ••. + ... + .. ,+ ... + 

o 
• + ••. + .• ,+ .•• + .. 

'hrharic.a a,d E:e.:trir;.?1 SI--f . A,::1I'lstme,"H CA R R L 0-57 
7 of 12 

• 
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Tracking Check Printouts 

Part 12 ID 7000. PROG 70AO-02. SSWS 10 
UNIT 60 MODE P.E. 

FWD TRACKING CHECK 

FRONT 
TRK 'v TRK 

C 4 
6 
o 

B 1 
A 2 
8 P 
4 3 
2 7 
1 S. 

REAR •.• + ••• + ••• + ••• + ••• + ••• + ••• + ... + ••• + .•. + .•...•. + .•• + •.• + .•• + ... + ..• + ..• + ••. + .•• + .•. + •• 

7· 
TRK 

C 

B 
A 
8 
4 
2 
1 

TRK 0 

10 7000. PROG 70AO-02. SSWS 10,17 
UNIT 60 MODE P.E. 

BKD TRACKING CHECK 

FRONT 
TRK 

4 
6 
o 
1 
2 
P 
3 
7 
5 . 

REAR ... + .•• + ••• + •.. + ... + ... + ..• + ... + ... + ... + ...•... + ... + ••• + ..• + ... + ..• + ... + ... + •.. + ... + •. 
TRK 0 

~ 1~~'31 

Mechanical and Electrical Skew Adjustments CA R R L 0-57 
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Part 13 10 7000. PROG 70AO-02. SSWS 10 
UNIT 60 MODE P.E. 

7-
TRK 

C 

B 
A 
8 
4 
2 
1 

7 
TRK 

C 

B 
A 
8 
4 
2 
1 

FWD TRACKING CHECK 

FRONT 
TRK 

4 
6 
o , 
2 
P 
3 
7 
5 . . ~ . 

REAR ... +. . . +. . . + •.. + ... + ... + ... +. • . + ..• +. • . + • • • • • •• + ... + ..• + ... + ..• + ... + ... + •.• + ••• + ••• + •• 
TRK 0 

1D 7000. PROG 70AO-02. SSWS 10,17 
UNIT 60 MODE P.E. 

BKD TRACKING CHECK 

FRONT 
TRK 

4 
6 
o 
1 
2 
p 

3 
7 
5 1 • • 

REAR' + + + + + + ... + ... + ... + ... + ....•.. + ... + ... + ... + .•• + .•• + ..• + ... + ... + ... + •. TRK •.••.•.....•. ,. ... 0 
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Manual Mechanical Skew Adjustment 

This procedure assumes that tracking meets 
specifications. 

The microprocessor tester kit. part 2518291. :s 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 1 R2. plug the tester panel cahles in sockets A I Z4 
and A I ZS. and plug the ROS test card in socket 
A-AIS2. 

This test is made in PE Mode. 

For Dual Density machines. remove the Dual Density 
jumper on logic board to force PE mode. 

I. Mount a master s.kew 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 (8 address) switches. 

3. Set control switch A to ] and control switch 8 
to 1. 

4. Set the SNGCYC/NORMAL switch to SNGCYC. 

5. 

6. 

Press RESET. 

Press START. 

If this is a seven-track tape unit. you must make 
the necessary track conversions. Use the same 
control words as specified f07

r dual density. 

Note: The seven-track physical reference is as 
follows: 

Physical Track 1 2 3 4 5 

Data Track 1 2 

SeeEC 
. History 

4 8 A 

I 6 I 
I B I 

7. To read the tape forward. set '7802' in the 
microinstruction (8 address) switches. 

8. Press the reset button. 

9 Press START. 

10. Turn switch B to O. 

11. Set SNGCYC/NORMAL switch to NORMAL. 

12. Set t 805 in STOP ADDkESS switches. 

] 3. 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 K2UIO 
0] 7 2 1 J2UIO 
10 3 3 A H2U06 
00 P 4 C K2U02 
20 2 5 8 J2U02 
40 1 6 NU· H2U02 
80 0 7 NU· K2U06 
02 6 8 2 J2U06 
08 4 9 8 H2UI0 

*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. 

7 1 
c 

• • • • • • • 

To adjust mechanical skew, sync the scope on data 
track ~ 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 I (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 

Modell 

Fwd 0.00 usec 
Bkwd 6.00 usec 

Model 2 

0.00 usee 
3.00 usec 

Model 3 

0.00 usec 
].50 usee 

Allowable jitter is 10.00 usee for Model I. 5.00 usec 
for Model 2, and 3.50 usec for Model 3. 

To read tape backward, press START to reverse 
direction. 

If r orward skew meets specifications and backward 
skew does not, recheck the tracking adjustments. Do 
not compensate for tracking problems with the sI.:ev.­
ad Justments. 

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 1 R2. plug the tester panel cables in sockets A) Z4 
and A I Z5, and plug the ROS test card in socket 
A-AlS2. 

• • • • • • • 

NRzr clc.:clrical "krw j, ;..dju\itcu in thi\i orocr: 

Read rorward. 
., Read hac!.;ward. 
J Write. 

Thl', l{:\l I'. madc in NR/I mode. For Dual Dcn~ity 
m~h:hin;: .... in'-tall the Dual Density jumper on the I()~ic 
;"'oard 

i\.1ount a ma'\ter skew larx'. part 4J2M I or 
4.\~{140. on the tape unit and makL' it RI .\In. 

2. Sc (,"fltrol word '092X' (X=tapc unit atkJrcss) 
in tl1c microinstruction (B dddrcs ... ) switche ... 

3. 

4 

5. 

6. 

Set "-'-'l1tml \witeh A to I and control "witch B 
to i. 

Set tht. ' ..... (iCy C!NORIV\L 'iwitch to SN( it H. 

Pres" t<, . E.T. 

Pre ...... .., i 'KT. 

7. To re,o d~~' tape forward. ~t "7X02" in the 
microinsr!"uction (B address) 'iwitehes. 

I C Set the' ·v:.C' i.'NORM \L .. witch to NORI\I.\L. 

I I. Set I X()5 in tht· STOP ;\()DRISS 'iwitehe... Turn 
control switch B to O. 

12. Press Sf .\Ri. 

13. Tape will mcvc until ST.\RT is prcsSl'd again. 
Press STAR r Jgain to move tape in the opposite 
direction. 

14. Follow adjustmcnt rroccdurc. 

Mechanical and Ei~tr:r.al S'<e· l Adjustme'lt!: CA R R L 0-57 
9 of 12 
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Figure D-57. Mechanical and Electrical Skew Adjustments 
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Manual Electrical Read Ba~kward Skew Setup 

I. Mount a master skew lape. part 432641 or 
432640. on the tape unit and make it RF.-\I)'r'. 

2. Set control word '092X' (X=tape unit address) 
in the microinstruction (B address) switches. 

3. Set control switch A to I and control switch B 
to I. 

4. Set the SNGCYC /NORM.\L switch to SNGCYC. 

5. Press RFSFT. 

6. Press START. 

7. To read the tape hackward. set "7X02" in the 
microinstruction (B address) switches. 

8. Press RESET. 

9. Press START. 

10. Turn control switch B to O. 

II. Set the SNGCYC/NORMAL switch to NORMAL. 

12. Set I X05 in STOP ,\DDRFSS switches. 

13. Press START twice (sec note). 

14. Follow adjustment procedure. 

Note: This procedure is the same as "Manual 
Electrical Read Forward Skew Setup." except START 

must he depressed twice to execute hackward. 

Adjustment Procedure 

Thr r('ad data can he ohserved hy 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 K2UIO 
01 7 2 1 J2UIO 
10 3 3 A H2U06 
00 P 4 C K2U02 
20 2 5 8 J2U02 
40 1 6 NU· H2U02 
80 0 7 NU· K2U06 
02 6 8 2 J2U06 
08 4 9 8 H2UIO 

*Not Used-Before setting or measving skew 011 7 
track. set track 0 A 1 deskew pots to 1IIid-...... or 
minimum delay (clockwise). See Curl D-II. 

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. 

t. Set scope to sync on NEGATIVE INTER1IIIAL. 

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 
usee for Modell, 14.00 usec for Model 2. and 
7.00 usee 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 . 

Allowable jitter is 10.00 usec for Model 1. 5.00 usee 
for Model 2. and 3.50 usee 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 an 
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 (8 address) switches. 

2. Set switch A to zero and switch 8 to one. 

3. Set the SNGCYC/NORMAL switch to SNGCYC. 

4. Press RESET. 

5. Press START. 

6. Set ·7800' in the microinstruction (8 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 0 -57 
10 of 12 

The read data can be observed hy scoping the 
following points on the tape control logic gate. 

Tie Data Physical Tape Control 
Byte Trk Trk 7-Trk Gate Pin 

04 5 I 4 K2UIO 
01 7 2 I J2UIO 
)0 3 3 A H2U06 
00 P 4 C K2U02 
20 2 5 B J2U02 
40 1 6 NU· H2U02 
KO 0 7 NU· K2U06 
02 6 K 2 J2U06 
OK 4 9 8 H2UIO 

*Not U~rore se .... or 1De~ .ew on 7 
track. set track 0 " 1 deskew pots to rnid-ranRe or 
...... _ delay (clockwise). See Cant 0-18. 

). 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" t" output volt = + 3.0 volt to + 5.0 volt 

• ) • ) •. ' • ) • ) • ) • ) • ) • ) • .\ • ) • J •. ! • 
• ).) .) .) • > .• ) .) .) .) .) I 
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PART 1 

1D 7000. PROG 70AO-02. SSWS 10,19 
UNIT 60 MODE NRZ1 MODEL 2 -:K 

FWD TRACKING CHECK 

C • 1 

• • 

~~~~ 
: Reference to R W ~ Refer to CARRL D-57, 

· /H~ad Track : ~page 7 for tracking 
: Alognment ~;nte''''''t.t;on 

• • 1 • 

• • 

~~~NT .. + ... + ... + ... + ... + ... + ... + ... + ......... + ..• 0 ... + ... + ... + •.• + ... + ... + ... + .•. + ... + ..• + 

PART 2 
ID 7001. PROG 70AO-02. SSWS 10,17,19 

UNIT 60 MODE NRZI MODEL 2 71Y 

BKD TRACKING CHECK 

~~~R~ C • 1 • 

: Reference to R W >. Refer to CARRL 0-57. 
· /Head Track . Page 7 for tracking 
: Alignment : interpretation. 

· . 

1 : . 1 : 

• 

FRONT .. + .•. + ... + .•. + •.. + ••• + ... + ... + .•• + ... + . 0 ••••• + ... + •.. + ......... + ... + ... + ..• + ••. + ... + .• 
TRK 0 

734852 I 
26 Fob 73 

• • • • • • • • • • • • • • • • 

Mp:;:,arlcat and Electr,n! Skew Adjustments CARRL D-57A 
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Figure D-57A. Mechanical and Electrical Skew Adjustment_7 Track 
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PART 3 

ID 7001. PROG 70AO-02. SSWS 10,16,19 
UNIT 60 MODE NR:I MODEL 2 7TK 

FWD SKEW MECH 

REAR 

TRK~ C . 

: Reference to R W 
B • Head Track 

4 . • 1 
2 : . 1 . 

Refer to CARRl 0-57. 
PageS. ~ . /Atignment . 1 • 

, • 1 • 
FRONT + + + + + + + • + .•• + ... + •....•. + ... + ... + •.• + ••• + .•• + ... + ... + ... + •.. + .. TRK .. ... ... ... ... ... ... .. 0 

CCW TURN ADJUSTMENT SCREW 

PART 4 

ID 7001. PROG 70AO-02. SSWS 10,16 
UNIT 60 MODE NRZI MODEL 2 7TK 

FWD SKEW 

FRONT 
TRK 

8 
2 Reference to Deskew 

Pot Alignment 

CCW 

1 
1 

CARRlO-18 
B 1 
C 1 
A 1 

cw TURN ADJUSTMENT SCREW CW 

1 4 . . 1. ' + 
REAR' + + + + •. + •.. + •.. + ... + ... + ... .4 ••••••• + ... + ... + ..• + •. " + ... +." .. + ... + ... + . .. .. 
TRK .... ,. ... ... . 0 

CCW TURN ADJUSTMENT SCREW 

734852 I 
26 Fob 73 

CCW CW TURN ADJUSTMENT SCREW CW 

Mechanical and ~Iectrical Skew Adjustments CA R R L 0-57 A 
12 of 12 

PART 5 

ID 7001. PROG 70AO-02. SSWS 10,16,17 
UNIT 60 MODE NRZI MODEL 2 7TK 

BKD SKEW 

~~~NT~ 8 . 
2 . 

• Reference to Deskew 
• Pot Alignment 

1 
1 

A • • 1 • 
1 • • 1 • 

~ /CARRlO_18 . 1 . 

4 • • 1 • 
REAR . + + + + + + + •. + ••• + •.• + •...•.. + ... + ... + ... + ... +. • • + •.• + ••. + ••. + ... + •• TRK .......... ,. ... ... ... . 0 

CCW TURN ADJUSTMENT SCREW CCW 

PART 6 

ID 7001. PROG 70AO-C2. SSWS 10,15,16 
UNIT 60 MODE NRZI MODEL ~ 7TK 

WRT SKEW 

FRONT 
TRK 

8 
2 Reference to Deskew 

Pot Alignment 
B CARRlD-18 1 
C 1 1 

CW TURN ADJUSTMENT SCREW cw 

~ 1 
4 • • 1 . + + + . + + + + + ' .. + ... + ... + •.• + ••• + ... + .•••••• , ••• 
~~~ ••• + •.. + •.. + ... + ... + •.. +. .. .,. .., .... .,. 6 .. , . 

CCW TURN ADJUSTMENT SCREW CCW CW TURN ADJUSTMENT SCREW CW 

.,.}.'.I.).).>.>.)./.).)./.".).).). 
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Figure 0-58. Tape Controt Unit Board Pin layout and Card Numbering 

Pa~e 1 of :2 

A 
B 0 

B 
B 0 

C 
B 0 

o 
B 0 

E 
B 0 

F 
B 0 

G 
B 0 
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Figure 0·58. Tape Control Unit Board Pin Layout and Card Numbering 
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Senae Procedu .... - Syatem/3 

When an error occurs. obtain and analyze attachment sense bytes 0 and 1 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 4 5 6 7 

Hardware Detected Errors (Bit 7 OFF) 

Spare 
Instruction XFR Error ALU Error Spare ROS Parity Microprogram 
Counter Error Error 

Spare 
Detected Error 

Microprogram Detected Errors (Bit 7 ON) 

ALU FRU Instruction ABO Parity 
Attachment Instruction Microprogram 

Error Counter Error Error 
Control Tag Tag Error Spare Spare Detected Error 
Error 

Attachment Sense Byte . '0" 

ABI Panty ABO Parity Tape Control Subsystem 
Out of 

Spare Error Error Disabled 
Two Tag Error 

Busy 
Sequence Sense Valid 
Error 

Attachment Sense Byte .. , .. 

Addre •• Out Service Out Command Out 
Address In Service In Command In 

Re.ponse Re.ponse Re.ponse Error Error Error 
Status In Error Spare 

Error Error Error 

Flaure [.1. Hanlware!MkroprOiram Deleeted Errors and Attachment Sense (System!3) 

I~ 

• • • • • • 
Sense Bytes 

Bit 0 1 

Byte 
'---

0 

1 

2 

3 

4 

5 

6 

7 

NOise Wrong 'eng'h 
Block 

Data § t Command 
Converter Reject § 

Check (DeC) 

Backward Not File 
Status Protected 

Tape Mark End Velocity 
Check # Check t 

Seven-Track Shor Gap 
Mode 

Multi-Track 
Bus Out Error (MTEI or 
Check t LRC Error t 

Lamp Check • 
Left Column 
Check • 

t Sets Unit Exception 
t Sets Data Check 
§ Sets NOP 
# Sets Equipment Check 
• Sets Unit Check 

Figure E-2. System!3 Sense Bytes 
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2 13 
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4 5 6 7 

Unit Exception Data Check t . Diagnostic NOP \ EqUipment Sense V.,1d 
t ! Track Error Check II 

1 
. Backward At Start V"ioc ,\. I Illegal Tape Unit Word Count Not Capable 
Load POint § Check· .. Command § Status Zero § 

i Charged 

End of Tape t Beginning o' i WrIte Status Start Tape Unit Not Bu.y 
Tape I Pushbutton Check • § i 

-+-- -
Tape Unit Reject Tapt' Wnte No Reaaback Tach Check II Overrun t 
Positioning Unit II ; t'eedthru Data /I 
Check # : Check I t 
Dual DenSIty NRZI Mace I Tape Unit Model 
Feature 

I I 
-. 

I 
Data T!mtng End Enveiope/ False Fc!d I PE 10 Burst 
Error t Data/CRC t Phase Error t Marl(er t Check t VRC Error t 

Right Cobmn 
Reset Kev • 

Data Securi·y 
Check • Erase 

Spare Spare Spare 

CE Aids and Diagnostic Commands 

NOP: Present when a command is accepted ~ut cannot be executed 

Sense Valid: Always active for subsystem sans byte O. 
Used to differentiate between attachment sense 
bytes and subsystem sense bytes. 

Sense Procedures - System / 3 

Sense Bytes - System/3 REF 1 
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Status and Sense Bytes: System/360 and System/370 

Bit 0 1 2 3 4 5 

Byte 
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0 Command Intervention Bus Out Equipment Data Check • Overrun • 
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Figure E-3. Sense and Status Byte Summary-System j60 and System 370 
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Sen8e Data (DSTAT) SY8t8f!l/38 

When an error occ un , the 3411 Adapter will Immediately obtain and !:tore the ~T AT, When a Read Serue 
command II wucd. the ItOrcd OST AT II lent to the 10M and the ltor i&e arca cleared, 

o.Ia III 
DfIfU a... 

Iyte DMc. Lecadoe 0 I 1 3 .. 5 , 7 
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Procedures For Running EREP (Syatem/360 and Syatem/370) 

This section contains only the operational information required to print Environmental Recording, Editing and 
Printing (EREP), For additional information on this topic. read "Appendix C" of {he 3410/341! .\·tagnelic Tape 
Subsystems Theory Diagrams Manual, Order Numher SY32-502X. Use of the following procedure<; rec;ult in a 
detailed printout and a summary printout. 

DOS 

The following statements execute EREP through the system console (SYSLOG). The first statement c~l!s for the 
execution of EREP; the second statement. SEND, is the response to a mcc;sage that EREP issues to <;!<;tahlish where 
the instructions are coming from (w"';ch in this case is the console). 

All Volumes: 

//EXECf>EREP 
Sf>END 

OPTIONf>TES, NOTAPE, PRINT, S:W, VOL 

Specific Volumes: 

//EXECf>EREP 

Sf>END 

OPTIONf>TES,NOTAPE,PRINT,SUM,VOL 

SELECTf)VOLUME=nnnnnn 

All 3410 Tape Units: 

//EXECf)EREP 

Sf>END 

OPTIONf>TES,NOTAPE,PRINT,JUM 

SELECT~DEVICE=34'O· 

·This SELECT statement is only required if the system 
has a mixture of tape units. for example. 3420s and 34 lOs. 

Specific Drives: 

//EXEC~EREP 

S~end 

OPTIONS~TES,NOTAPE,PRINT,SUM 

SELECTf>CUA=nnnn 

• • • • • • • • • • • • • • • • 
OS 

In os. IFCEREPO must be executed through job control statements (JeL). The follow::lg JCL prints the necessary 
statistical information. The job card. / / JOB. is not complete as shown. it must be completed according to the 
customer's procedure. 

All Volumes: 

/;'JPR 

/ / EXEC PGM= I FCEI'EPC, PARM= I -: YPE=O, MES=Y I 

I/EREPPT DD SYSOUT=A 

/* 

Specific Volumes: 
//JOB 

/ / EXEC PGM=I FeEREPO, PARM= I TYPE-=O, ~4FS::;Y, VOLID=nnnnnn I 

/ /EREPPT DD SYSOUT=A 

/* 

All 3410 Tape Units: 

//JOR 

/ / EXEC PGM= I FCEREPO, PARM=' TYPE=O, :"C.:.::;·Y, DE'JIC~>34' 0 I 

/ /EREPPT DD SYSOUT=A 

/* 

How to Run EqEP - System/360 REF 3 
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Channel 

Block transferred between 
channel and tape control. 

"End of Record 
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Data Block Format 

Data 

PE block 
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CARD FUNCTION 

·Cards 02 and E2 are interchangeable, 

··Cards H2. J2. and K2 are interchangeable. 
See A6001 for jumpers. 

A B C 0 

System 360/370 Cable 

Interface System TUG 

I Interface Bus Out .= 
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e Copy""" 111M CorpotG'.cn 11173, 1914 
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~~-
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QI 

-6 
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I--
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I 

0 .-
« .., 
-
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E F G H J 

360/370 Sys/3 Read Read 

Interface 115/125 Detect Detect 

.= Driller/ 3750 Zone 3 Zone 2 
II> 

Receiver Sys/38 Tracks Traclr;s ::J 
CD Interface 1,3,4 2,6,7 'lit" 

::J Not for Driller/ 
I-

1151125 Receiver GB301 - GB201 -~ 

::0 It) 

GB319 GB219 
~ "0 

e 
HOOO! - HNOOl -~ - - ~-
HDOO6 HNOO5 

::J 
I-... u 
QI 

.= i 
III ..c. 
::J B 

CD 'i It) 

:::> "0 
l- e 

IV 
QI ... ::c QI 
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-'~-- -
~ 
CI.I 

-0 
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,.... 
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I .... 
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« ..., 
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Z2 Z3 
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j 
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CARD FUNCTION REF 5 

-
K L M N P a R s T U V 

Read RIC/ROl.: 360/370 Adapter ROS Master CE ROS ROS ROS ROS 

Detect Compare Not for Tag In Reg OSC Indicator Patch Patch Card Card 

Zone 1 115/125 Busln Card Card Card 

Tracks SOC Interface A-Reg Clock Pages Pages 

P,O,5 Registers TU Tags TAOO1 - Pages Pages 08-0F 00-07 

1 and 2 Address B·Reg OP TA014 lS-1F 10-17 

GB 101 - Select TU Decode F02D1 - FOlOl -

GB119 SOC Bus Out B-Bus F0401 - F03Dl - F0209 FUll1 

Register £eIOut Clock F0409 F0309 

JiDO) Bypass Transfer LSR Gating 

Decode 

Write HCOO1 - ALU ROS 

Clock HCOOS Power On Reg 

Reset Page 

16G- Bit Instruc-

BO~ System Reg tion 

Reset Counter 

PEID BOC 

Burst FBOO1 - Decode FCOOl -
FBOtO FC011 

Tape fAOO1 -

Mark FA013 

Detec," 

PE 
GA 101 -
GA107 

DO 
GAOOl -
GA014 

_it 

'Z4 Z5 Z6 
Tester Tester Not used 

TA018 TA017 
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ServIce Techniqu •• 

This section describes the following CE tools and 
service techniques: 

• ROS Address Tracer 

• CE Diagnostic Probe 

• Developing Tape 

• Master Skew Tape Handling and Use 

• Microprocessor Tester 

~'''' -~ .!, Patch Card 

1 

• • • • 
ROB Addre •• Tracer Card 
Part No_ 8218729 

• 

The ROS Address Tracer card stores 32 Instruction 
Counter (IC) addresses with 4 optional inputs for 
recording 32 microinstruction cycles. With pluggahle 
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. all 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 oplicnai 
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 po!arity 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 I and 
2 require a neqative input to the card to turn them 
00. When the input becomes positive, the indicator 
turns off. 

• • • • • 
Option 4 

2 Page 4\ 
1 IndIcator 
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2 Indicators 
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Optional Inputs 1 and 2 can be traced by jumpering 
the following card pins: 

Input 

Optional I B02 
Optional 2 M04 

Polarity 

Minus (See Note) 
Minus 

Note: Optional Input ! is used only if automatic 
tracing is not required. Refer to Step 5 of the 
plugging instructions for polarity requirements 
when Optional Input I is used for starting the 
trace. 

The tape control has four locations that are capable 
of handling the tracer card. These same locations are 
used for the 3411 ROS card. Plug the tracer card into 
one of the unused locations. 

CAUTION 
A fifth ROS card location. R2. is reserved for the 
Microprocessor Tester. It will not accommodate 
the tracer card because of wiring differenc~s. 

Five jumpers must be plugged for correct monitoring 
of the 3411 Ie by the ROS address tracer. This figure 
illustrates the ROS Tracer card. The circled numbers 
point to the card coordinates that are plugged to 
achieve particular functions which are discussed as 
follows: 

1. Jumper +6 vdc to pin Bll of the socket used. 
This applies voltage to the tracer card indicators. 

e. Jumper E30 to F30 

•. a) Jumper E20 to D20 for consecutive tracing of 
ROS addresses (32). 

b) Jumper E20 to F20 for alternate tracing of 
ROS addresses (64). 

O. a) If t~e tracer card is in locations U2 or S2. 
jumper K50 to L50. 

b) If the tracer card is in location T2. jumper 
K50 to K49. 

c) If the tracer card is in locations T2 or S2. 
jumper K3 1 to L3 I. 

d) If the tracer card is in location U2, jumper 
K31 to J31. 

•. a) To start address recording with Optional 
Input 1. jumper K39 to 139 (applies negative 
input to B02). or jumper K39 to L39 (applies 
positive input to B02). 

b) To manually ~tart address recording. jumper 
K39 to K3R. 
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Stop Record Inputs 

The Stop Record inputs and polarities are shown on 
the circuit diagram. The plus input at P12 (Enable 
Gate) alone will allow the circuit to function as a four 
legged AND. 

However. a narrow pulse width may fail because the 
circuit is designed to expect at least one negative 
input in conjunction with the Enable Gate. Therefore. 
use at least two inputs. If only one input is needed. 
use a plus input at M07. One other input to the Stop 
Record circuit is the Step switch. 

M07 

P12 

002 

POl 

GOB 

Plus Input 

Plus Enable 

Gate 

Minus Input 

Minus Input 

Minus Input 

N 

OR 

A 

Step 
Switch 

Stop Record 

Execute the following procedure to determine the 
trapped addresses when tracing ceased. 

1. Record the address in the five-position 
Reference Counter indicators. 

2. Record the address displayed in the Ie indicators 
(include Page bits). Also record the indicators 
of any optional inputs that are wired. 

Note: If this is the first address displayed after 
tracing stopped. this record is the address trapped 
32 or 64 microinstructions prior to the termination 
of the tracing. 

·3. Repeat <;teps 2 and 3 thirty one times. (Press 
the Step switch to advance the Reference 
counter.) 

Note: When 32 readouts have been completed. the 
Reference Counter will match the address recorded 
in Step I. 



CE DI.Uno.tic Probe 

This probe is a substitute for the oscilloscope in 
normal system diagnostic lechni4ues. 

The dIagnostic probe has two probe tips: one is for 
probing MI\T -1 signals; and the other is for probing 
SLD f SL 1 I t 00/ 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 - either 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 otLr 
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 
direc·tion. 

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. 

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 drill,;, fluorescent 
hgnts from electrostatic discharges. The probe p0wer 
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. YoST Specifications for MST Probe Tip 

lJp Level: -0.55 volts to -O.9X volts 
Down Level: -1.52 volts to -2.18 volts 
Protection: 
Response: 
Inhibit Range: 

+24 ,volts dc to -30 volts de 
30 nanosecond pulse width 
-0.5 volts de 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: +2.7 volts dc to 
+60 volts dc 

Down Level: -.01 volts dc to 
+0.45 volts dc 

Protection: 
Response: 

-12 \olts dc to +60 volts de 
200 nanoseconds (worse 
ease) pulse width 

Inhibit Range: -3.0 volts to -12.0 volts 
and on open pins 

c. Specirication~ tor MS r Gates 

t.(+) Gate: 
Active Range: -1.01 \.'Olts to 

-0.613 volts 
Inhibit Ran~e: -1.55 -olts to 

-4.48 volts 

2. (-) Gate: 
Active Range: -1.55 volts to 

-4 4R volts 
Inhibit Range. .....{).6! 3 vol~s to 

-1.01 volts 

3. Protection: -4 volts de to + f,. volts de 

4. Response: Same as MST 

D. Power Requirements: -4 volts de +/- 12% 
at 265 milliamps 
(maximum) 

E. Power Dissipatior:: 1.95 watts {wDr:ie \~: 

F. Lamps: 2 each - Part 454612 
(Field Replaceable) 

G. Tips: 2 each - Part 453163 
(Field Replaceable) 

~ I 
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Developing Tapa 

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 viewer (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 500, or Dynexccl ® 
tape. Itseffect on other manufacturer's tape is 
unpredictable. 

After examination, perform the following steps to 
place the suspected tape area near the read/write 
head: 

l. 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: 

I. 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 rencil 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. 

Oeveloping Tape S E R 4 
Skew Tape Handling and Use 

Master Skevv Tape Handling and U •• 

Master skew and master signal level tapes are used to 
check tape unit performance. Master skew tapes have 
a dpnsity of XOO flux changes per inch (fci), and they 
are written with bils extending across the entire tape 
width. Total skew is held to within 0.375 microsecond 
at 1 12.5 inches per second. 

When written to complete saturation. master signal 
level tapes produce read signal amplitude within 2(Ytl 
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'~ 

working area. 
6. Label reels "Make Full Passes Only IDo Not 

High-Speed Rewind." 



Mloropraoe •• or Teater Kit 

The Microprocessor Tester kit, BIM 2518291, is a 
branch office tool used to analyze microproceso;or 
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: 

• Indicator Card (part 2517730) 

• Tester Panel (part 2517725) 

• ROS Test Card (part 5851347) 

With the tester kit, you can: 

• Observe the selected subsystem microprogram 
c'ROS) address. 

• Read the contents of the LSR. 

• Branch to a selected starting .'lddress 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. 

• Generate a sync pulse. for triggering other 
instrumentation. whenever the selected 
mir.roprogram 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 tal>'= to move back and forth (shoeshine) in 
a manner suitable for offline tracking and skew 
adjustment or verification. 

Start Reset 

<Q) Q) 
Normal 

A Stop Address 

R2D13 

~ 
MST Plus 

~ 
1 0 Stop on A Addr~s 
OlE )(ecute MIcro InstructIon 
1 1 Both of the above. after Start (Loopl 
o 0 Both SWItch ad&esses are syncs 

A Address sync IS R2D09 
B Address sync IS R2G03 

~~I~ $ ~~I~<u> ~GJ>I~ <ij)~<o>: 
B MIcro I nstruCflon 

Microprocessor Tester 
(See Note) 

Note: Tester replacerr t switch part numbers are: 

Toggle switches, PIN 2513310 
Push button switches, PIN 365047 

~o 
B Bus 

;0 
30 

Page BIt 

;0 
InstructIon Col.!.t ... 

,:0 
11 

Insn etr BIt 

120 13 

14 

15 
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Herctwere Da. crlptlan 

Indicator Card 

Indicators are mounted on an MST card plugged into 
OlA-A1R2. The indicators display the contents of the 
8 Bus. Instruction Counter. and ~he Page Register. 
The 8 Bus displays the LSR contents at the end of the 
last completed instruction cycle. 

If the Address Display jumper is in positions 246-146 
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 
display as follows: 

1. 1be address previous to the one entered in the 
STOP ADDRESS switches. Use indicators 3-15. 

2. 1be 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. 1be address just completed when a hardware 
detected hardware erro- OCC'IrS. Use indicators 
4-1 s. 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. 

SNGCYC/NORMAL 

When turned to the SNGCYC position, it stops the 
tape control at the end of the current instruction 
cycle. In this pcrition. each time the START 

pushbutton is p~, the tape co.ltrol 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 
thr '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 tbe 
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 R2D 13 may be jumpered to other backpaneJ 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 foDows· 

~witch 

A B Result 

The subsystem operetes normally. 
A sync pulse is generated when the 
microprogram address compares to 

0 0 either the addr ... in the STOP 
ADDRE$S 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 
t 0 errtered in the STOP ADDRESS 

switches. 
~-

When the address entered in the 
STOP ADDRESS switches is 
selected. instead of stopping. the 

t t 
instruction in the MICRO 
I INSTRUCTION SWItches is 
I executed. 
If the instruction is a branch. a loop 

i may be created. 

Mictop~ T....,. H ...... SE R 6 

STOP ADDRESS 

With switch A on, the program stop! at the address 
entered. 

MICRO INSTRUCTION 

With switch B on. pressing the ST ART pushbutton 
executes the instruction entered. When used with 
SNGCYC and the START pushbutton. a single ROS 

instruction can be entered and executed. 

• • 
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Operating Instruction. 

Initial Set Up 

Power down the ... !)syst~m, then rlug the indicator card 
into 01 A-AI R2 and the tester panel cables Into the 

connectors at 0lA-All4and OIA-AllS on the card side. 
These connectors are Iceated at the bottom of the tape 

control logic gate. Numbering starts at the hinged 
side I)f the logic gate. The tester panel will not 
operate unless the indicator card is plugged. 
To start at a selected microprogram address: 

I. Set SNGCYC/NORMAL to SNGCYC to stop the 
tape control. 

2. In the MICRO INSTRUCTION switches, place a 
BU (branch um;onditlullal) to the desired starting 
addre;;s. 

3. Set Switch A to 0, Switch B to I. 
4. Press RESET. 

5. Press START. 

6. Set Sf,jGCYC/NORMAL switch back to NORMAL. 

7. Press s r ART. 

To stop at a selected microprogram address: 
1. In the STOP ADDRlSS switches, place the 

microprogram address at which you want to 
stop. 

2. Set Switch A to 1. Switch B to O. 
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 switc.~es_ place a 
BU instruction to tht starting address of the 
desired loop. 

3. In the STOP ADDRESS switches, place the last 
address of the desired loop. 

4. Set both Switch A ~n~ Switch B to 1. 
5. Press RESET. 

6. Press START. 

7. Set SNGCYC/NORMAL switch to NORMAL. 

S. Press START. 

• • • • • •• • • 
Single Cycle (From a Selectable Address) 

I S<..t SNGCYC/NORt..1AL switch to SNGCYC. 

2. In the MICRO INSTRUCTION switches, place a 
BU (branch um:onditional) to a ~tarting 
microprogram address. 

3 Set Switch A to 0, SwitLh B to 1. 
4. Pies,; RLSET. 

5. Press START. 

Note: If the address display Jumper is in location 
146-24/) when the RESE'I pU'ihbutton is pressed. 
the microprogram is rC'iet to location O. Press 
IU.Sf I again to execute t he Ill· instruction. 

6. Set SWitch B to O. 
7. Press START (one instruction will be executed). 

Each me SIARI is pressed, the nl'xt sequential 
microprog.r;!m in\lruction is exccutt:d. If a BU or 
BOC (with condition met) is encountered. the 
branch is executed and single-step continues 
from [he 'branched to' addres\. 

Generate Sync Pulses 

Sync Point 1 

A scope synl' pain t (minus Sync Address I) is available 
at OIA-AI R2D09. The sync address is set into the 
STOP ADDRESS switches. Tht> Sync I latch is set by 
'0-50 nsec' and 'Stop Addr Compare.' The sync pulse 
width is the length of the compared instru\.'tion cycle. 

Sync Point 2 

A second sync pomt (minus ~)lnc Address 2) is av~ilarle 
at OIA-AI R~C03 The sync adJress is set into the 
MICRO INSTKLJCTION switches. The Sync 1. latch is 
set hy '0-50 Ilst.:c' and 'Start Addr Compare.' The sync 
pulse width Ie; the length of the compared instruction cycle. 

To Display LSR Contents - Using Microprocessor Tester 
and Indicator card 

I. Set the SNGCYC/NORMAL switch to SNGCVC. 
2. Set switch A to 0, swih:h B to I. 
3. Press RLSl:T 
4. Select either the low or high LSRs by ente:-ing one 

of the following XFER imtructions into the MICRO 
INSTRUCTION switches: 

4005 -- (Low LSRs 0 t(l 15) 
5005 - (High LSRs 16 to 31) 

5. Press RESET, press START. 
6. In the MICRO INSTRUCTION switches, enter on 

ORM instruction. 9xOO where x = desired LSR 
number 0 - F. 

7. Press START The B-Bus indicators now display 
the contents of the selected LSR. 

• • • • • • • 
How to Use thE) ROS Test Card 

1. Plug the ROS Test Card in location 
OIA-AIS2. 

• 

2. Set the control word for the desired operation 
in the MICRO INST~UCTION switches. 

o 3 4 7 8 11 12 15 

[0 0 0 0)1 a 0 1Tx x x .JO a a .J 

9-Track PE - Alt. Oor 

9-Track NRZI - Alt. Ofr. 0010 

• • 

7·Track NRZI - Alt. Oor. 

Tap6 motion 
for tracktng 
adjustment 

PE -

0011 

1100 

Note: The System 360/370 inter­
face must be disabled to operate 
with ROS Test Card whe~ channel 
cables are not installed. 

NRZI- 1000 

Write all ones 
NRZI- 1010 
PE - 1110 

9-Track PE LWR - 0100 . 

7-Track NRZI LWR - 0001 

9-Track NRZI LWR - 0000 

3. Set Switch A to 0; Switch B to 1. 
4. Set th~ SNGCYC/NORr-AAL switch to SNGCYC. 

5. Press RESET and START (stores the control 
word in the MICRO INSTRUCTION switches in 
LSR-09), 

6. Pla.;e 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 180S in the STOP ADDRESS switches and 
turn switch "An to I. 

9. Press START. The selected operation will start 
and continue until RESET is pressed. 

To verify the contents of LSR-09: 
I. Set the SNGCYC/NORMAL switch to SNGCYC. 

2. In the MICRO INSTRUCTION switches, enter an 
ORM instruction using LSR-09. 

o 3 4 7 8 11 12 15 

I~. 0 0 111 0 0 110 0 0 0/ a a 0 0 I 
~ 

3. Set Swit('h A to 0; Switch B to 1. 
4. Press RE~ET/START. The B BUS indicators now 

display the contents of LSR-09. 

• 
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ROS Test Card Programs 

Certain operations contain macro-instructions and 
require usc 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, 

Reed Shoeshine 

One PE or NRZI written block on tape is read 
repetitiveiy in alternating directions. The block is first 
iead forward. then backward. then forward. etc., with 
a minimum go-down-time between reads. Read errors 
are stored as in normal ol"l-line operation and no data 
errors wiHil:terrupt tape motion. HOWeV(;L improper 
status conditions that occur before data is read can 
cause thf: instruction emmie, to hang :It ~ocmion 

I xOE, and the operation b~ aborted. 
T3pe marks a,r~ 5!dpped and have no effect durin,g the 
PE read operations. 

Errors can be monitored in the foliowing manner: 
I. Place address 180(1 in the STOP ADDRESS switches. 

Set switch B to 0 when program stops. Single cycle 
to 1806. Set Control switch A to I. 

a. The phase ~rrors by data track are stored in 
R 13 and are displayed by the 8 RUS 

indicators. 
h. Bit positions 0-7 correspond to data tracks 

0-7. Track P is not logged. 
2. When the program stops, single cycle to address 

1 H07. R 14 is displayed, but not used. 
3. Single cycle to address 1808. 

a. R 15 is displayed by the B BUS indicators. 
h. Bits 0-7 equal: 

o Abnormal ending 
I Phase error parity even 
2 Envelope loss 
3 Multi-track error 
4 Data timing error 
5 False end of data 
6 False beginning of block 
7 Not used 

Notes 
a. The direction of tape is not recorded. 
h. Tape might run away if the RESET or 

SNGCYC/NORMAL switches are used to stop 
the program. 

• • • • • • 

c. Use CPU to position the data block in front 
of the read head. 

d. Error conditions are cleared whenever the 
program is restarted. 

Nine-Track NRZI Shoeshine (b) 

Errors can be monitored in the foHowing manner: 
1. Place address! 806 in the STOP ADDRESS switches. 

Set Control switch A to I. 
2. When the program stops. single cycle to address 

1807. 
The contents of R 14 are displayed by ;~he IS sus 
indicators. Disregard for ih!s operation. 

3. Sing!e cycle to address H!O?'.. R I 5 is displayed 
by the B BUS indicators. 
a. Bit 0 on indicates a parity etTOr, 

b. Bit 2 on indicates a missing bit. 
4. The parity bit can be synced on by placing 

lXOA (odd parity) OJ 180C (even parity) in the 
STOP ADDRESS switches. 
Notes 
a. The eRe and LRC characters are not parity 

checked. 
b. The direction of tape motion is not recorded. 
c. 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 NAZI 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. 

• • • • • • • 

loop-Writa-To-Raad Phase Encoded (4x) 

Errors can be monitored as follows: 
t. Place address J 806 in the STOP ADDRESS switches. 

Set Control switch A to I . 
2. Single cycle to address 1807. 

a. The data track phase errors stored in R 14 are 
displayed by the B BUS indicators. 8 BUS 0-7 
corresponds to Data Track O~ 7. The P track 
is not logged. 

3. Single cycle to address I g08. 
a. The errors stored in R 15 arlo! displayed by the 

8 BUS indicators. 
Bit 0 Rtad Data Parity 
Bit I Phase Error 
Bit 2 Envelope Loss 
Bit 3 Muiti·,track Error 
Bits 4-7 Not Used 

Note: Refer to the foHowing MAPs for 
Loop-Wriie-w-Read card: 

System/J MAP AD073 
System/360 or System/370. MAP AA052 

loop-Write-To-Raad Seven-Track (1x) 

Errors can be monitored as follows: 
!. Place address i 806 in the STOP ADDRESS. 

Set Control switch A to ]. 
2. Single cycle to address 1807. The contents (if 

any) of R14 are displayed by the B BUS 

indicators. Disregard for this opelltion. 
3. Single cycle to address I R08. The contents of 

R 15 are displayed by the B BUS indicators. 
Bit 0 Read Data Parity 
Bits t -7 Not Used 

Note: Refer to the following MAPs for the 
Loop-Write-to-Read card: 

System/3 MAP AD073 
System/360 or System!370 MAP AA052 

Tape Motion (8x) 

The selected tape unit moves tape approximately eight 
feet back a~d 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 adjustrt!ents and 
verification. The program writes ones in all tracks 
continuously. 

• • • • • • • 
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Mechanical Skew 

I. Load (he Master Skew tape on t he tape unit. 
.:!. Remove DO jumper from TV logic hoard. 
3. Set switches A and B to I. 
4. Place SNGCYC/NORMAl swih;\i to SNGCY('. 
5. PIa{..'e control word O<)6x in MICRO 

iNSTRUCTION switches. 
6. Press RESET. 
7. Press START. 
8. Place 780:! in the MICRO INSTRUCTiON 

switches. 
9. Press RESET. then START. 

10. Turn B to O. 
! i. Place SNGCYC/NORMAt swilch 10 NORMAL 
! 2. P12ce Glddre~ 1005 in ~he STOP ADDRESS 

switches. Do not iUrn on Swikh A. 
13. Press START (tape moves forwzrd}, 

No~e: Each depreSSion of START wm ~evcn:e 
the ~a!J>e direction, 

14. Repla(..'e the DD jumper on the TV io.;;k boord. 

Read fOfWard Electrical Skew 

Refer to "CARRL" Figure D-57. page 9. 

Read Backward Electrical Skew 

Refer to "CARRL" Figure D-57. page 10. 

Write Skew 

I. Load a good scratch tape at load point. 
2. Place control word 09Ax in the MICRO 

INSTRUCTION switches. 
3. Ensure that the dual density jumper is installed 

on the tape unit logic· board. 
4. Place 7KOO in the MICRO INSTRUCTION 

switches. 

Operating Hints 

• 

1. Do not use the RESET pushbutton when exccutiOl 
a Tester proJl13Dl. Pressing RESET causes a trap to 
address 0000. The subsystem microprogram wiD 
then branch into the IDLE ..(System!3 and 
System!38) or IDLFSCAN (System!360/370) 
routines. 

2. The -ROS card in location OIA-AI V2 must 
always be plugged to ensure proper loading for 
all ROS cards and tbe 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. 01' invalid 
operation. 

• • • • 



SER 9 



• • 

AOS Patch Card 

The purpose of the ROS Patch C~rd, part 82154 t 4. is 
to: 
• Allow emergency repair of defective ROS words. 
... Allow application of an emergency REA to the 

microcode. until a new MST-A card can support a 
field bifl of material. 

The patch card can substitute new microprocessor 
words for existing ROS words. One patch card can 
produce one K-word patch (the contents of up to 8 
consecutive ROS locations may be replaced). or two 
4-word patches. 

The ROS Patch Card plugs into any unused location 
between 0 I A-A 1 R2 and 0 I A I-A I V2. Location T2 is 
preferred because it is not used for other special tools. 
Multiple patch cards may be used if several patches 
are required. The number of patch cards which may 
be installed is restricted only by the number of vacant 
card positions between 0 I A-A I R2 and 01 A I-A I V2. 
The trap address for a patch (address of the first ROS 

word to be replaced) is identified by plugging the 
actual ROS address on the patch card. Patch word(s) 
(the word. or words. you want to substitute for ROS) 

are also plugged on the patch card in the order they 
are to appear in the microprogram. Up to eight patch 
words may be plugg.!d on a patch card. They are 
divided into two groups called side A and side B. 
Separate trap addresses may be plugged for each sidc. 
allowing two independent patches from one patch 
card. If a patch longer than four words is needed. the 
side A and side B patch words can be coupled to 
form one 5-8 word patch. In this case. only the trap 
address for side A is used. 

1~21~~1=74 

• • • • • • •• • 

o • 
-0 

1-0 

o 

o 

• 

Side A Patch Words 

-0 -0 -0 

1-0 1-0 1-0 
Patch Wonk 

Tr. Add,.. Hubs 

Patch Control Hubs 

I·R.N·]-I·R.N~I-8-I·R.N·'-I·R.N·1 

'_ReN.I_I_ReN_I_A_leAeNe )-I-ReN-} 

. ~ 
~.l...- Not B 

Side B Patch Words 

00 01 10 

. . .' 

-0 -0 -0 

1-0 1-0 1-0 
Patch Words 

AB Coupling Hub 

~ 
E3 

3----------------~~~15 
PIS Hub 

• • • • • • • • • • • 

11 
111 

• 15 

-0 

1-0 

• 

o 

• 
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Once a patch has started (the ROS address requested 
by the microprocessor matches (he trap address 
plugged on the patch card). the first patch word 
executed is determined by tape contml instruction 
countcr (Ie) bits. Each subsequent step of the Ie 
causes another patch word to read out until ~he patch 
is ~nded. Patch Control huhs are plugged to identify 
the last word of a patch. When the Patch Control 
hub identifies the last word of a patch. the 
microprogram resumes processing. 

During a patch sequence. patch words are normally 
read out from left to right on the patch card. This is 
because the Ie is increased by one with each 
inslru<.,tion cycle. 

Sync Pulse Generation 

The patch card produces a positive (+) sync pulse at 
pin D09 whenever the ROS address from the 
microprocessor matches the A trap address. This 
condition will cause a patch to begin cven though you 
may only require the sync pulse. To use the sync 
pulse leature. you must patch at Il:ast one word. This 
can be done with a onc word patch that replaces thc 

ROS address ultCd for 'iyncing with its original 
contents. 

Parity Generation 

The patch card generatcs j!()(xl parity for all patch 
words berore they are sent to thc micropr()Ccssor. For 
this rc,!son. a parity error docs not result rrom a 
railurc to correctly read out a patch word. 

• • • • • • • • 
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Trap Address Hubs 

Two sets of hubs each contain 13 bits (3-1 5). which 
correspond to the combined bits of the tape control 
Page Register and Ie. B Trap 

B Trap ~~Il/Control Hub 

Address -0 I I 
~--.------------------~ 

ATrap _ • 
Address 0 

3 ... 15 

The A Trap Address hubs are always active and must 
be plugged with the ROS address where your. patch is 
to begin. 
In normal operation. the microprocessor selects a ROS 

word to be read out by placing an address in the Page 
Register and IC. The ROS word specified by this 
address is read into the microprocessor. With the 
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 8 Trap Address is used when two separate 
4-word patches are desired. These hubs are effective 
only if the 8 Trap Control hub is plugged B. When 
plugged B. the 8 Trap Control hub prevents a patch 
from starting on the 8 Trap Address. 
The B Trap Address operates the same as the A Trap 
Address. comparing the trap address and the ROS 
address on each instruction cycle. When the two are 
equal, a patch is started using the 8 side patch words. 
The patch then continues until a patch word is 
addressed for which the patch control hub is plugged 
R. 

34" "OS Add, .... ng 

Pep"" ItoS ,~ 

WII ( .... 
I ......... J • ~ • "1 I • 10 " n n 

AIVl II \I (I II II (I (I II II II \I 

II II I t I I I I I I I 

AIU2 II I II II (I (I .. .. \I " II 

II I I I I I I I I I I 

AITl I n n II n II n " II II " 
I n I I I I I I I I I 

,AIS2 I I n II II n \I " n 1\ II 

I I I I I I I I I I I 

,. I~ 

n n 

I I 

II n 

I I 

II II 

I I 

II II --r---
I I 

AIRl 
,~",,,I RU' •• .,..t 1 ...... lh.n UwJ h., 1,· .. 1," In..t, ... "., ~.H..t ,111.1 R( I .. 
P"h:h (.IId 

I 

!W«'~t' 

, .. II 

I17n RO'i Pillt.:S"I~! 

'""I' 
(lfn R O'i PilJlCS I'- I ~ 

"1111 

17 .. 
RO ... P.IJI.:5 Ifrll 

IIIC., 
ROS Pa~s 2~ll 

I'" 
.. -

Note: Any unused ROS location (S2, T2, U2. V2) 
may be used for: 

I. ROS Patch Card 
2. ROS Address Tracer Card 

The ROS Test Card is functional only in ~ard 
location S2. 

Page bit positions 3 and 4 will complement depending 
where the card is plugged: 

N=f'jvrmal 
C=Complement 

Location 

AIV2 

.. \Il.'2 

.\IT2 

:\IS2 

Patch Control Hubs 

3 4 

N(l Complement 

N C 

C N 

C C 

These hubs control the operation of the patch once it 
has begun. One of these hubs is associated with each 
patch word. The upper row of hubs applies to Side B 
Patch Words. and the lower row applies to the Side ,.. 
Patch Words. 

Each of the hubs is plugged either for N (normal) or 
R (return). When a patch word is executed. and the 
associated patch control hub is plugged N, the patch 
continues and another patch word is addressed at the 
end of the current instruction cycle. If the hub is 
plugged R. the patch ends on the current instruction 
cycle. and the next word read into the microprocessor 
is from normal ROS. 

When ending a patch. you must ensure that ROS is 
reentered at the correct address. Problems can arise 
if: 
1. The number of patch words used in your patch is 

differ.:nt than the number of ROS words replaced. 
2. Your patch contains a ROC instruction. 

In either case. the patch should end with a Bli 
in~truction to the correct ROS address and the 
associated Patch Control hub plu~ed R. A BU 

instruction loads IC with the desired addres.'i. and 
where it had stepped during the patch docs not 
matter. Examples 3 and 4 show each of these cases. 

PIS Hub 

Always plug P. which allows all card functions to 
operate. S is not used. 

Patch Words 

Eight patch words are divided into two groups of four 
words each. The four words on the left side of the 
card are Side A Patch V./ords. 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 (Ie) 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 R-word 
patch. The selected patch word is read out and 
executed. As the IC steps normally at the end of the 
instruction cycle. another patch word is selected. read 
out, and executed. This process continues until the 
patch is completed (see "Patch Control Hubs") and 
normal ROS addressing is resumed. 

AS 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. Ie bits 14 and 15 select the patch 
word to be executed. 
Plug AS when one patch of 5 to R words is desired. 
Side B is coupled to side A to form one patch. IC bits 
13. 14. and 15 select the patch word to he executed. 

4-word Patches: Side A Side B 

Word Read Out When r-:::=--:::--:-::--::--:--, 
Ie Bits 14 & 15-

8-word Patch: 
Word Read Out When 
IC Bits 13, 14, & 15-

ROS Patch Card 

AS Coupling 
Hub Plugged 

A+B 

AB 
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Exempt .. 

10 To replace a single ROS word: 

• 

Example: Replace ~he contents of ROS location 
3EB with 2BF3. 

• • • • • • 

15 

J~ 

I I 

, 

0 

• 

III e • • ~ • • • • "'" • 
• • • • • • • • • K'. • 
• • '" • • • • Q) 6 • r". 

• .. • • • • e .. • • "'" • ,. • • e • 0 8 .. r... ~ 

• • • • • • • JII • r". ., 

• • • • • • • /} Iii r'\. III 

\9 \\) • • • @ e Q • t""'. • e Patch Control Hub: Plugging this hub R causes 

iol\ • • • e (lI .. e e .f""'- It the patch to end on the associated patch word. 
Since the patch word to Wt-JCb this hub applies ig 

• • • E) .. \;;: • @ • Ir • °

1 

the first patch word to read out, a one word 

it S e • • e • (t G e r... patch is produced. 

• 'iii • • .. @ .. .. '" ~ . All other patch control hubs are plugged N. This 

I~ e • • • '" ~ @ r\. is not absolutely necessary in this exampie; 
/!I 8 

however, it is a good practice to plug aU hubs N 

• • e • .. 0> • • 18 ~ $ except those on which you actuaUy wan' '<) end 

• • • .. It G CD e :t • (""'\. the patch . 

• • • • • • • I» ~ • "- I·R~I-I·R~I-8-I·RWI-I·RWI 
-0 -0 -0 -0 e Patch Word: Plugged with lBF3 (the word you I.R~ I-I·R~I-A-I·R",I-I~N·I 

• 

want to substitute for the contents of ROS 

location 3EB). This patch word reads out first 
because bits 14 and 15 of the trap address arc 
J. J • When the trap occurs, bits 14 and 15 or J(" 

will also equal J. J selectint! this patch word for 
read out. 

• • • • • • • • • • • • • 
1 

• • • • • • • • • • • • • o 

o 

• • • • • • • • • • • • • 

· · ·cecce ·c ·C( 
CC •.•.• c .c .. 

3------------------~.~15 

• • • • • 

• 8 B Trap Control Hub: Plugged B to disable the B 
B T rap Address. The B Trap Address IS not used 
B when only one patch is plugged on the patch 

card. 

e ,A Trap Address: Plugged with the address of the 
ROS lucation you want to replace (3EB). 

• • • • • • • 
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• • • • • • • • • • • • 15 
• • e • • • • • • • • • Jl 
• • • 8 • • • • • • • • 
• • • • • • • • • • ~ • 
• • .. • • • • • • • • • 
• • • • • e • • • • • • 
• • • • • • • 0 

:1 
I) (i • 

• a • • .. f'I " IS it IS • 
t!!' II ~ I • • 6 $ • • CI • 

: I ,0 <l!> fa ! It 0 C • G Iil Q '" 
e I :1 I • • EP It " • • • E!I 

• 
, I 

I: 
.. e I!J e ·1 

I: 
• ~ '" e 

~ I ~ I I 
\It 0 e • Gil I> • tI 

'I: Ii;) ~ e $ • e CIt • Cil e .. 
• • • • • 0 e • • 0 • 

• • • • • • • • • • • 0 0 
-0 -0 -0 -0 

~ 
e AB Coupling Hub: Plugged A+B since the patch 

A is less than five words long and coupling of Side 
.B A to Side B is not required. 

• • • • • • • • • • 



2. To replace the contents of two 
consecutive ROS locations (2-~ord 
patch): 

Example: Replace the contents of ROS local ion 
15F with OIC5. and RO~~ location 160 
with 02F£: 

15 • ~ ~ • • • • • • • • • 
~~ A • • • • • • • • r'\. • • 

r"\. • • • • • • • r.... • • • 
r'-. • • • • • • • • r-.... • • 
~ • • • • • • • • ~ e Patch Control Hub: Plugging this hub R causes • • n • • • • • • • • r'. the patch to end on the associated patch word. 

Remember. this is a two word patch. The first • • 
r'. • • • • • • • r"\e • word read out was the rightmost of the side A • • 
6\ • • • • • • • r-- • patch words. The patch control hub for that word 

is plugged N causing the patch to continue. When • • 
• r\ • • • • • • r". • IC stepped from 15F to 160, bits 14 and 15 • • 
~ • • • • • • • • ~ selected the leftmost patch word to read out. The • • 
• ~ • • • • • • • ~ 

patch control hub for this word is plugged R so 
the patch ends on this patch word. • • 

• ~ • • • • • • • r'\, Tht!' IC has stepped to ) 61. and the microprogram • • 
• r... • • • • • • • ~ is reentered at that address. • • 
• r... • • • • • • • "- • • 
• r\, • • • • • • • ..... • • 

0 • ~ • • • • • • • r-.... I· R~ I-I·A tN/ 1- 8 -I· RtN.! 1-I·At.N,() • • 
-0 -0 -0 -0 -0 

1t!3t N-I-leA ~ I-A-I·Rs.NJ 1-I-RtN.t I 
0 Patch Word: Plugged with OlC5 <the word you 

want to substitute for the contents of ROS 

location 15F). This patch word is read out first 
because Ie bits 14 and 15 = 1,1 when the trap 
occurs. 

- • • • • • • • • • • • • • 8 1 8 B Trap Control Hllh: Plugged B to disable the B 
• • • • • • • • • • • • • a) Trap Addr.:ss. The B Trap Address is nOl used ~ 0 
• • • • • • • • • • • • • ~ when only one patch is plugged on the patch AB 

card. • 
1 ; · · ·c ·c ·cecce 
O~ ~CCC.c.C ..... ,Cis., 

3 ... 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). 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• .. 
• 
• 
• 
• 

e 

• • • • • • • • • 15 
• • • • • • • • • 
• • • • • 

~~ 
• • • • 

• • • • • • • • • 
• • • • • • • • • 
• • • • • • • • • 
• • • • • • • • • 
• • • • • • • • • 
• • • • • • • • • 
• • • • • • • • • 
• • • • • • • • • 
• • • • • • • • • 
• • • • • • • • • 
• • • • • • • • • 
• • • • • • • • • 
• • • • • • • • • 0 

-0 ·0 -0 

AB Coupling Hub: Plugged A+B since the 
is less than five words long and coupling of 
A to side B patch words is not required . 

patch 
side 
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3. To modify the nlicroprogram vvith a 
patch of greater than four vvords: 

Example: Replace the contents of ROS locations 
1 EC-l Fl (six locations) with a seven 
word patch. The patch will be: 

I EC J 508 STO 08,LSR 21 
I ED 4360 XFR LSR 03,ASI 
lEE D340 ANDM LSR 03,40 
I EF 2002 SOC ALUO,02(in patch,!!: 
! FO 840 j ORI LSR 04,0 I 
i FI 62DO DU 200 
lF2 61F2 DU IF2 

Since the patch control hub for this HOC is 
p!l.!gged N. the PQich wi!! not end on the 
ins~ruction (whe~her or not ine branch condition 
is met). Therefore. only bits 13. 14. and 15 of Ie 
are neces~a:i to select the ne;{l, patch word. In 
the cx.ampie, if the branch condition is met when 
the ROC is executed, a value of 02 is loaded into 
te Since the patch is to continue. Ie bits 13, 14. 
and 15 (0.1,0) select the last word in the parch 
Eo he read out next. 
If the branch condition is not met when the BOC 

is .cxC('uted. 1(' steps normally and the nexi 
sequential patch word (OR!) is selected to read 
out. 

• • • • • • 

1 ~ r---. • 

~~ . '"' · ~ 
• r-... 
• i-'. 

• 

8 r". 

• r"e 
o~· 

-0 

o 

• 
• 
• 

• r"t. 

e " 

• r"t. 

• r-...... 
~ . 
· ~ 
~ .. 
~ " 
$ n 
r-... IS 

en 
· (""'\ 
· '"'" C"\ e 

r. 0 

· (""\ 
-0 

• • • 
• • • 
• • • 

• 
• 
• 

· ,-.... 
r"'. • 

· """ 
• r), 

• 
• 
• 
• 

e 

• 

• 
e r"e 

-0 

• • 
• • 
• • 

• • • 
• • • 
& • e 

• • • · . .. 
• • • · ~ . 
81 .. 0 

• • • 

• • • 
• It • 

• 40 • 

-0 

• • • • 
• • • • 
• • • • 

• 
• 
• 

G Patch Word: This is the first patch word read out 
when the patch begins. It is plugged 1508 (the 
word you want to substitute for the contents of 
ROS location lEe). This patch word is read out 
first because Ie bits 13, 14. and IS = 1.0,0 
when the trap occurs. Since this is a patch of 
greater than four words. the side A and side 8 
patch words are coupled by plulZging the AB 
Coupling hub. When the patch words are 
coupled, bits 13. 14, and 15 of Ie select the patch 
word for readout. 

e Patch Control Hub: Plugging these hubs R causes 
the patch to end on either of the two associated 
patch words. Each of these patch words contain a 
BU instruction. When either word is read out and 
executed. Ie is loaded with a ROS address by the 
BU instruction. Because the patch control hub for 
each instruction is plugged R. the patch will end 
and the microprogram will resume from ROS at 
the address loaded into Ie (200 or IF2). 

-1·-R-~-N-I-I·R~)-B-I·Rs!jt·I--I·R@ I 
I-RCt I-I®N- J-A-It.FVN·I-I·R~1 

• • 
B · ... 
B ~ · -. 
e B Trap Control Hub: Plugged B to disable the B 

Trap Address. The 8 Trap Address is not used 
when only one patch is plugged on the patch 
card. · · · ·ecce ·CC · · 

o~~ C C C . . . • C . • C C 
A Trap Addr .. ·ss: Plugged with the starting 
address of the patch. This is the address of the 
first ROS location to be replaced (I EC). 

3------------------~~~15 

L-________________________ ... ___ .. ,,_. -- .-- -

• r.. 
· ""' · "­

-0 

• 
· n 
- '" · (""\ 
• t""'\ 
~ . 
" . 
• r'\ 
6l,. • 

C"\. • 

· ~ · ("") 
• .r'\ _ r". 

""" It 

• ~ 
-0 
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• 
• 
• 
• 

I" rl, 
Cl'~ 

" r.... 
<$ r\. 

~':I W~r:·l 
• e ~ 0 

-0 

~
e A8 Coupling hub: Plugged AB to couple the side 

S A and side B patch words for one patch. This 
AS must be done for any patch of more than four 

words. 

• • • • • • • • • • • • • • • • • • • • • • • • 



4. To modify the microcode vvith a 
patch· ending with a BOC instruction: 

Example: Replace the contents of ROS locations 
101 and 102 with OlC5 and :lE07 
(BOC). respectively. 

15 • 
J~ • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

0 • 

e 

• • r". • r'\ • • • • 
• • • r-.... ...... • • • • 
• • r--. • r\ • • • • 
• • • r"'. • "- • • • 
• • • r-- ~ • • • • 
• • • r...... • f"'\. • • • 
• • r". • • r.. • • • 
• • ...., • '" • • • • 
• • ~ • "- • • • • 
• • • ..... r... • • • • 
• • • ~ • r-"\ • • • 
• • • ~ r-"\ • • • • 
• • • ~ • ~ • • • 
• • • ~ r.... • • • • 
• • • ..... • r\ • • • 
• • • r-... • ~ • • • 
-0 -0 -0 -0 
Patch Word: This is the first patch word read out 
when the trap occurs (selected by Ie bils 14 and 
15 = O. J ). 

• • • 1 • • • • • • • • • • 
• • • • • • • • • • • • • 0 
• • • • • • • • • • • • • 
• • • · C·· · · · · · C 1 

o( :CC c .cccecce . 

• • • • • • • • • • • • 15 e Patch Control Hub: PlUgging this hub R causes • • • • • • • • • • • • the patch to end on the associated patch word Jl 
which is a soc instruction. When the patch • • • • • • • • • • • • 
control hub for a soc instruction is plugged R. • • • • • • • • • • • • the ROS microprogram is reentered whether or not 
the branch condition is met. • • • • • • • • • • • • 
If the branch condition is met, IC is loaded with a • • • • • • • • • • • • 
ROS address and the microprogram resumes from 
ROS at that address (in this example, address • • • • • • . 

• • • • • • 
197). • • • • • • • • • • • • 
If the condition is not met, IC steps normally and • • the microprogram resumes from whatever address 

• • • • • • • • • • 
IC contains (il9this example, address 103). To • • • • • • • • • • • • 
end a patch on a BOC, you must 1) plug the full • • • • • • • • • • • • address portion of the instruction, bits 8-15; and 
2) ensure that the page register contents have not • •. • • • • • • • • • • 
been altered by the patch. Patch instructions that • • • • • • • • • • • • 
may change the page register are Branch I 

• • • • • • • • • • Unconditional and Transfer to Ie. • • 
• • • • • • • • • • • • 

I· R~ I-I·R~ I-B-I·~t!;!rl--)·R@ I • • • • • • • • • • • 0 0 
-0 -0 . -0 -0 

I·R~ I-I.R!& I-A-I~N·I-I.R~I 

o 8 Trap Control Hub: Plugged 8 to disable the B • 
8 Trap Address. TIlL B Trap Address is not used 

B~ when only one patch is plugged on the patch - card. e A Trap Address: Plugged with the starting 

~. AB Coupling Hub: PI--, A+B since the pa 
8 is less than five words long and coupling of si 

A. Aand side B patch words is not required. 

tch 
de 

address of the patch (lOt). This is the address of I n I 
the first ROS location to be replaced. P s· 

3 ~ 15 

ROS Patch Card SE R 15 
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5. To execute two 1-word patches: 

Example: Replace the contents of ROS location 
1 A 1 with -0 I C5. and the contents of 
ROS location 283 with 8401. 

• • • • • • • 

15 • 

J~ • 
• 
• 

• 
• 
• 
• 

• • 
• • 
• • 
• • 
• • 
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• 
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• r-\ 
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• r"'\ 

· ~ · (""'\ 
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• • • • 
• • • • 
• • • • 
• • • • 
• · '. • 
• • • • 

• • • 
• • • • 
• • • • 
• • • • 

• • • • • 
• • • • • 
• • · '" . 
• • • • • 
• • • • • 
• • • • • 
• • • • • 
• • • .- . 
• • • • • 
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• • 
• • 
• • 
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• • 

• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

,...... • 15 
• r.. A~ 
• r.... 
• 
• 
• 
• 
• · ~ 
· " n . 

• • • • • • • • • Patch Control Hub: Plugging this hub R causes • • 
the side B patch to end on the associated patch • • 

• 
• 

• • • 
• • • 

• • • · '" • • • · "-• • • • • • • • • word. Since this hub applies to the first patch 

• • 
• • 

o • • 
-0 

• 
• 
• 

• A · ~ 
• r"\ 

-0 

• • • • 
• • • '. 

• • 
-0 

• 
• 
• 

-0 

• 
• 
• 

word of the side B patch. a one word patch 
results. 

o Patch Word:' This is the patch word read out 
when Ie matches the A trap address (IC bits i 4 

and 15 - 0.1). 

I·R~ 1-ltRl N·I-A-loR\!:2)-I·Rt,NJ I e Patch Control Hub: Plugging this hub R causes 
the "ide A patch to end on the associated patch 
word. Since the patch word to which this hub 
applies is the first side A patch word read out. a 
one word patch results. 

• 

e B Trap Control Hub: Plu~ed B which activates 
the B Trap Address. The 8 trap address is used 
to start the second. or side 8. patch. 

0
1 ,~ c· c· C. c· C. c· C.' C. C·-C· C. C. =.8 0 B Trap Address: Plugged with the starting 

~ r- 8 address .of the second patch (283). 

1 • • • ·ce ·c · · · ·C 
O(:((( ... c .ecce . 

3 .. 15 

• • • • • • 

e A Trap Address: Plugged with the starting 
address of the first of two patches (lAl). 

• • • • • • • • 

• • • • • • • • • • C't, 
• • • • • • • • • · " 
• • • • • • 

-0 -0 
• • • 

-0 
" . 

-0 
o 

CIt Patch Word: This is the patch word read out 
when IC matches 'the B trap address (Ie bits 14 
and 15 = 1.1). 

~
eA8 Coupling Hub: Plugged A+B because for tfNo 

independent patches. the side A and side B pateh 
A!1 words cannot be coupled. 

• • • • • • • I • 
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READER"SCOMMENTSFORM 
;) 

,"' 
3410/3411 Magnetic Ta~ Subsystem Mainten' nc,..... ." r 

Your comments help us produ(c hctrer pUhli..:ations tM your usc. If your answer to a question 
is "~o" or requires qualification. plcase explain in the sparc' provided below. Please give specifi( 
page and line references with your commcnts whcn appropriate. If you wish a reply. be sure to 
include your name and address. ('omment'> and ~uggestions become the property of IBM. 

Does this publil:atioll meet your needs'~ 
D() you find the material: 

Easy to read and understand? 
Organized for I:onvenient use? 
Complete? 
Well ill ust rat cd? 
Written for your tedmkal level? 

How do you lise this publication? 
As an int rodu~tion to the suhject? 
As an instructor in a dass? 
As a student in a class? 

Yes 

o 
o 
o 
o 
o o 
o 
o 
o 

As a reference manual? 0 
For advanced knowledge of the subject? 0 
For information about operating procedures? 0 

~o 

o 
o 
o 
o 
o o 

Other __________________________ --------------______________ __ 

What is your ()I,;cupation? ________________________ _ 

COMMENTS: 

Thank you for your cooperation. No postage necessary if mailed in the U. S. A. 
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is "No" or requires qualification. please explain in the spal:e provided helow. Please give !\JlC,ific 
page and line references with your comments when appropriatc. If yuu wish a reply. be .. ure to 
include your name and address. ('omments and suggestions bCl:0111C the property of 18M. 

Docs this publil.:ation meet your needs? 
Do you find the material: 

Easy to read and understand? 
Organized for convenient use? 
Complete? 
Well illustrated? 
Written for your technical level? 

How do you use this publication? 
As an introdul.:tion to the subject? 
As an instructor in a class? 
As a student in a dass? 

Ye~ 

o 
o 
o o 
o 
o 
o o o 

A.~ a reference manual? 0 
for advanced knowledge of the subject? 0 
For information about ope rat ing procedures? 0 

~o 

o 
o 
o 
o 
o 
o 

Other ____________________________ _ 

What is your occupation? ________________________ _ 

COMMENTS: 

Thank you for your c..'ooperation. No postage necessary if mailed in the lJ. S. A. 

• 



• 

~ ~ ---------------------------------

BUSINESS REPLY MAIL 

NO POSTAGE NECESSARY IF MAILED IN THE UNITED STATES 

POSTAGE WillSE PAID BY ... 

IBM Corporation 
Monterey and Cottle Rds. 
San Jose, California 95193 

ATTENTION: Product Publications Department G24 

FIRST CLASS 

PERMIT NO. 568 

BOULDER, COLO. 

i:id--------------------------------,;;id 

cuth .. 

=!==!P:=!l= = ==~~ 
=~=';'5 

International 8.'ne .. Meehines CorporatIon 
Dele Proc ...... DI¥I8Ion 
1133 W"eheater A.,...,., White PIIIIns. .... York 101M 
(U.S.A. on.,) 

--------------------.--.- ------------ - -- .. --- -- ~ 

734568 (443751 I 
1 Sopt 72 20_74 

• •• • •••••••• 

L 

• • 

~d ________________________________ f~ 

BUSINESS REPLY MAIL 

NO POSTAGE NECESSARY IF MAILED IN THE UNITED STATES 

POSTAGE WILL BE PAID BY ... 

IBM Corporation 
Monterey and Cottle Rds. 
San Jose, California 95193 

FIRST CLASS 

PE RMIT NO. 568 

BOULDER. COLO. 

f 
it" 
;;} 
i 
en c 

I 
f. 

I 
ATTENTION: Product Puhlication<. DelJ3rtment G24 J 

~--------------------------------~ 

• • 

::::::r:::.= = == =-~ ==::::::::5";' i 
......... .uon., ........ Mllchinel eo"..... 
0... PIocdlomg D~ 
1133 .... chest., Avenue. White PI8ins, New Yortc 10104 

m ~.A. on") 

rut h .... -------------------------.-----

• • • •• •• • • • • • 


