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CHAFTILR 1
DESCRIPTION

1.1 INTRODUCTION _ o

This manual centains buth user and tield service information For.the LQPE Printer Syvslen. Each
syelem is comprised of: an LQPL serial printer {with forms traceor), an LOPE-E contraller, a pawer
slpply, an enclosed metal desk, signal cabling, and accessories (THiguee 1-17.

The LOPE I8 {1.e., LOPTEY prinler is inlerfaced 1o the ¥'TTH IXECstation processoc-lisplay unil via the
BCAOE-23 interluce cable. Unlike other versions of the |LOPR syslems, the LOQPESTE printer docs nat
cunlain o conbroller, Other than these differences, bulh printer avelems are i[dentical in operation and
pecformancs

The LOPR Printer Svstem is designed primarily far use wilh Lhe PDP-E tamity of positive bus com-
putgrs, The LOPA uses 1 lightweight, plustic pricl wheel as the basic printing mechanism o high-
quality alphanumeric »nd gruphic repeoduction. The princer is capable af obtuining a print speed of up
tey 45 churaciers per second.

There is ae kevboard on che LOFD printer. In o normal word processing application, messapges ure
teped an 3 scparate keyboard for display and subsequent editing on a videe terminal. The ediled
message is then fransmitted Mrom the word processor memoery to the LQPOL far hard copy printonts,

Tahle |-1 Tsls dhe nodel desigaations for the LGP Printer Systems. Models LOPE-EA and LOPE-CR
ave identical cxeept for the wiring of the input pawer lranstermer in the power supply, Model LTOPE-
Fa aperates on 115 ¥Yac, 50 or & Tle; Moadel LQPE-EB operates on 230 Vac, 50 or 60 [1a. The povwer
supply s prewired ul the Luctory (prior 1o shipment) for gither 115 or 230 Vac operation.

. Tuable 1-1  LODPE Printer Systems

Maodel Cuosists Of [uapnt Power

LOPE-EA IR -A Printer, Power Supply and Dresk 115 ¥Wue, 306160 Hz
L PA-C Controtler {MEISE plus BCOIR-15) :

LOJPR-EH LOPOL-B Prinler, Pover Supply and ek 230 Vae, S0 ar 60 He
LOPS-E Concroller (M 8366 lus BCOIR-15)

1.2 EQUIMMENT SLFPLIED
Tuble 1-2 lists the quansdty and DIGTTAL purl number for each item supplied with the LIPS
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Table 1-2  Equipment Supplied

DIGITAL

Quuolify MNamu Farc No.

| cach Printer A0-13086-00
1 euach Farmy Truclor 30-1308 700
leuch Power Supply 301 )40
| each Desk ' 341 4K 300
1 each Cantraller LLGQFPE-E

1 cach 1/ ahle BCOAR-0-0
1 sluck Paper, Funlold, 15-in Wide e

| eacl Print Wheel (Caurier T2) 35-13256-04
| cach Ribhan Careridge, Cloth, Black 36-13259-02
| gach Rinnhon Cartridie, bMylar, Black 36-13259401

1.3 PITYSICAL DESCRTPTION

1.3.1 Frinter Arscmbly :

The madel {LQPOL) printer is « madified Diablo Model 1345 HyType I1 Sorial Impact Printer®, It is a
rugped, compact unit featuring mullipie-forms capability, lelter quality printing, wnd minimum
muintenance, Unique machine design fearurcs climinate most of the moving parls thal are found in
vonventional stund-alone printers,

The printer uses 2 96-character set prinling element in cither 10 or 12 pitch, Horzanlal colurnn spasn g
is i inerements of 17 126eh ol an inch {120 positions per inch). and verticat line spacing is in merements
ol 1/481h of an inch (48 print positions per inch].

The typing ribhon is completely enclosed in a durable, nan-smudpe cartridge-type halder: it also snaps
easily in and vul wf place for easy replucement.

Single-vulor eloth rikhans {spproximately 1 million impressians) and mylar nbbons (spproximately
200,000 impressions) are slundard DIGITAL wecessories. Cloth ribbons are continuaus loop, mylar
cibbons have an end-ulribbon sensor to slop the printer when (he sensoc is activated.

The inner carriwee assembly tilts away from the platen for eusy secess and exchange of print wheels.
There are four peiat wheals that are standard 120GTTAL accessorics {Table 1-3), Tahle 1-4 livis the
print wheels thar are available on request, The T-bit moditied ASCIT code {in octal) for programming
lhe print wheel characters is detailed in Appeadix A

#Dduble Svslema, Tnz., Hayward, California 54545

Tuble 1-3  Stapdard Print Wheel Fonis Availuble rom HGITAL

Fomi Tibch THLGITAL Part Mo
Courice 10 L8] 361 3256-01
Pica 14 10 3613250402
Elite 12 T2 3G-1325643
Crourier 72 I 3h-13250-

1-1




T.Ehln 1-4  Spevial Ohrder Print YWheels®

Font Sivle Pitch Font Siyle Pitch
AFL 10 Lo Kanz Crothic Pica IO - 10
British Mica 10 11l MMumfold [0 [
Caurice Legal 10 1dl OCR-A 1L
Cawrier Legal 104 1 OCE-B 14
Furms Crothic 8-10 10 (JCE-B Kanu 16
French Prestipe Cubig 10 Fica Legal 10A 1i]
Geacral Scientiic 10 10 Prestige Flite Legal £2 12
Crerman Piea 10 In Scandia Clite 12 - 2
Kunu Ciothic Elite 12 L1 LK Coueier 10 10

YAvuilabis vpon request.

Coriagt pour [NGLTA L Diable Sales Represemlaiive [or sumples of these prin sivies, or information on
aaligted poeinl whesls,

Each priat wheel 15 T.62 om (3 in) in diameter and cesembles u duisy with Y6 perals, one fur gach
cheracrer, All of the slandacd print wheels are direetly interchongeable and casily snap in and oul of
rlace in A matter af scoonds. .

T'he letrer E s the home pusition Tor the prine wheel: thal is, T is the statting position of the wheel when
the prinfer is inflialized (restored). The print wheel control logic computes the shortest distance arwd
direclion of mavement to place the nest chureceer to be printed in front ol the print hammer. On
reveipl wi Lhe Nest charaster, the prinl wheel ratates up to 3,14 100 radians {1ED degrees) in cither
direction, depending on the sclected characler lovation, and then stops. The print hammer hits the
peral. with e cesull Lhat the character is printed on the paper. On receipt of the nexr charavter, Lhe
print wheel meves ap w 3. 14100 radians {180 degrees) in either direction from the first characler
pusilion and the printing process continues.

Print wheel velualy s o funcgion of the distunce {u be truveled, with the wheel stoppiog nrior to each
print hammer stroke. A d-puuition hammer-intensity swilch {under the access cover) permits muanue)
adjustment far variable fonl sice and multiple-forms requirements.

Carclape mavesnient permits prineing in either direclion (left-to-right or right-to-ledl) wlong the hor-
ronzal axis will eyual speed and case, By printiag in Lhe reverse direction, a carriage return is wvoided,
resulting in a 13 percent increwse in spesd, With power off, the currisge can be moved manually along
the platen. When power is applied and the pringer is initialized, the curmname gutomatically requrns to s
leltrnost Thomey masition,

Puper feed is conteolled by w riction-Ted platen chat can be vsed wilh or without the Torms tractar
wpLin. 1T the farms tracor oplion is nol used, w paper puide eradle is installed. In Lhis cunfiguration,
puper 15 louded (rom the top side of the printer, around the platen, Paper movement ¢an be forward
(upward) or backward (dowoward}), Wotc fhat if the forms trector opron is installed, downward
motion is not possible. A pleten poswition control lever provides the operutor with the ability to adjost
for paper thickuess and/or multiple Mrms,

|4




When Lk forms tractar eptien is used, the paper guide cradle st be remaoved Lo facilitate ingtallu-
Live, 1y this conBpuralion, faafold paper is |oaded from the bottam of the prinler, through a alatin the
deek, and unla the farms tractar. Tn this case, papsr movemnent cun only be in the forward (upward)
direction. The forms tractor ascammodates single-sheet or multiple-form paper (up to sis parts) with
slundurd 127 em (1% in) hole spacing, The forms traclor option is mounted on Lop of the printer and
is driven by the paper feed drive train, The tructer is adjustable to any form [rem 433 om {1-3/4 in} 1o
35 M em 415 in} wide.

The uperater contrel penel (Fizure 1-2) contains two stales indicators (PR INTER READY and END
OF RIBBON) and one pushbotton switch [PAUSE). When lit, PRINTER READY indicatey Lhe
printer is on-line und ready for printing. END OF RIBBON lights when Lhe wrylar ribbon iy exhansiad,
Pressing the PAUSE pushhotton lights the PAUSE lamp and causes the printer to complele all com-
munds currently in process and then stop, This feature permils the eperator to chunge pring wheels or
Lo service exhauwstible supplies such as ribban and paper without having to power down the system.
When service 3 completed, the PAUSE pushbutlon is pressed to extinguish the FALSE lamp and
permit normal print eperations to be resurced without losing uny ‘informaiion.

Additional aperatr conlrals shown in Figure 1-2 include: lell und right bail arms for moving the
paper bail forward oe hackward; 4 plulen pressure release lever for paper posilioning and line-up; wad
a platen posilion controt lever for multiple-copy control. The right-hund plalen knob can be pushed in
and mljusted for fing vertical papes movemenl.

Prinler clectramics und cable conmestions ure located at the rear of the printer, below the ventiluled
COVEL,

A puper euide rack assembly iz permanently attached w the printer vover assembly (Tgure 1-2), Twa
wiher rack assemblies (upper aod lower) ure added ro the prinler when the forme Lracter option 1=
insialled (not shown). The rack assermblies facilitate betler air cirgulation over he printer eleclranics
and also puide he paper properly Lo prevoit Naper jums.

1.3.2 DPrinoter Power Supply

The printer power supply s a 1Mahla Mode] 1320 Tegulated supply, which is a yelf~contained unit thal
measutes 45.72 con (18 ink long by 20073 cm (2146 0 wide by 831 em (3327 ) high [apprasximate
dimenaionsy. The power supply s mounted in a metal enclasure inside the desk. An ac power cable an
the Frunt af Lhe supply ennnecls the power supply w ihe main power solece, Al outpul posel cable om
lhe rear of the sunply sonnects the pawer supply to a 14-pin ceadector on the right rear side af Lthe
printer. There ure ny pawer an-afT indicalors or switches on the supply, However, an gxeaTnul circuit
breaker is provided an the pover conteol bax inside the desk, Guatput di voliages from the power
supply are; £15 ¥Wde and +5 ¥de.

1.3.3  LA}PSE-E Cooiculler

The incertave conteoller is a single M3366 quad madule with TTL logie. It is installed an the FDP-8
C3mnibus and conneeted to the LYPOL printer wia a 50-conductor BCOIR-13 fiat cable, There are two
jumper selectable aplions: &ix jumpers for deviee 10T selecticn, and onc jumper foe printer
imilializaticen {eestore). The normal 10T device code Is My

1,3.4 BCKAR Signal Cable
The BCOAMR cable furmished with the LOPS Printer Sysiem is o standard 7,62 m (25 [t) DIGITAL
cuble. A cable length of 15.24 m (30 ft) is wveilable on special order.

1.3.5 BOCHOF-25 Intetface {ahle

Thc BOAOF imtecface cable Momished with che LOPA /T8 {ie, LOPTR] Pnnler System b wosieadard 7.2
m {25 [t DIGITAl. eable. Tt connects to the VT7T8 DHECstation processa-display unil through the
narullel 10 pheg on the rear intereonnection pansl.
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1.4 APPLICAHLE DOCLMENTS

This manual anu Lhe fHalte Series 130 HeTppe f Prirter Mama! must be wsed 1ogether for 4 com-
plete underslanding of 1P Priater Systems. The prime subject of this manual is the LOPE-E con-
trefller. 1lowever, in addition 1o the LAPR-E controller, this manwul alio neludes sections covering
printer installation, operation, programming, and preventive muintenanee, The prime abjective of the
Driablo printer maoual is the printer iwself, That manual presents a detailed discussion of the print
mechanism and alse covers detailed theory and muintenanee,

Table 1-3 Lists nther DIGITAL documents thatl ars applicable we LOPS Printer Syslems.

Diotailed controiler logic diagrams, wiring diagrams, und board layout sre cuniained in the LOPE Field
Maintenance Print [et (b POOOSE]),

1. PERVORMANCE SFECIFICATIONS '

Complere performadee spesifications [or an LOFR Printer Sysiem are lisgted n Tuble 1-6, Mate thul the
LAyP in a high-guality printer desipned for light-medium duty applicativn. Service agresmenls for this
devies ure uvailanle to cover Nield maintenance o tepical applications. Time and muteriuls service is
avuiluble for printer upplicalions which exvesd medinm. duty vsage; that s, over 0 priating howrs per
mianth or 10 milliee charaeters per month.

Table 1-5  Applicable Documents

Title _ Muomher Chescriptinm

Series 1 30 M lype 1T 25T n w2d03T Provides a defailod descriprtian of the
Frinter. Maintenanee [dabalo Series 1300 Proners, Alsn oovers
Manuwal imalullation, operation, ey, and

hasic M Te ) .

Mole] 1329 Powor Supply, | Thabla B2KL3A [Crvenrs desoriprian, inslullatio:, opera-
Klaintenaace Manosk Liom, Lhecey, and maintenanse of Model
1229 Power Suooly. Alee centains
deladed parts [ist.

PIMP-H/ 4 Miniprocesar RRER-04555 TA0AHD-13 Introdnetion Lo e basic FIXP-8A
[lamdbuesl 423 gystom. Deseribes internal dissigo aod
mackarinz: POP8A opereling: ood Teal-
Hme avslean 3, instruclions Lag aperaling
il progranmming Lhe PO-57A S e
PDT-&! A (hmnibus: slaudand intorfao:
bardware; the POT-EA ssmiconducior
memary, with read ouly mamory (RO
programmi=g inslractions; FINP-a/A

cole memary sysleqs: aad neer inform-
lion o (lan dng prepare far inatallitian
ol the PIVE-HSA.




Table I-5  Applicahle Dacoments [ Coot

Title

»ombey

Dresaription

PIH-27°4 Minipracossar
Leer®s Manuwal

PIMP-E7E B anad
-#F Small Cuornputer
Iandhoalk

P.L'l'l"'-:“!."i'-:_ -H."]'r. .;'ujr_‘_
<83 Procossar
b tenance Manngl

PS8 Hand Lol

1353100 T Ladlatioan
Ml

Dpooralur's
Tutoral Manual

FEE-RANIZ-M 0]

Y0300 73-2340-5409-100

*Lk-nEQ0 ] -MM 004

YIFC53-0SITEA-A- D

FIl-D0S5 1 0-1 w000

CE-1Y S I'M-T 001

CUrmaning dataded descriplion of PI2P-5!A
mmiprasesear, Adso covers FIP-50A
imarallatian, Qmnibus nterfacing,
dotailed theary ol operulion of CPL

and maemogies, IO opliona, and prosar
supply, Coelodes wich detsiled majn-
tenanee ad trowbleshsating infarma-
tiom, atd comple (s print =l

Introductinn to e basic PDT-RT, -5/M,
und -5/T spstoms, with eniphosis oo L
PDP-8/L. Describes ivterna] desizn and
rackasing, operaling svstems and soft-
WA, [PORkne, Dmnibes inkrfac-
ing. periphera®s, nstulladivn planming,
diad 1000 desion.

A thirss velume serics contaising

Axtazl=d wstallalion procedures, Toaie
Lhanry, and mansemmee iuslouslions.
Weduma 1 deals wit™ the buswe computer;
Yalume 2 aorets jatecaal bus oplions:
and ¥olume 2 s an~carned witl sxlsr-
1l hus oations.

Diescrihes he CNE Dparating Sysram
Tac e TDFa L cnmpueer,

Conlame decsilad infarmartion an e
irtilallalinm and cheskont af the DEC
DATASYS 'R 310 Ward Mocessiyr
Swelam.

The Oparatars Tutocid Munooal 35 ased
logetter with a teaching Jdesielle
CFappy) 1 peoside orograsecned seli-
instrnation foe the WPS-E sullwars
swetern, This mclod2s; recording, edil-
me, printeut, Y2 manipalalion, and
eihizr werd processing Mnclione.




lablc 1-3  Applicabk: Docomentz (Cont)

Thtle Muosmiber Dhesariplion
Systom Heforncnoc EK-TYASR-RC-0] _ A pockelsized suzistun of 311 the
{iuiide fealunze of WPE-4E, 13 purpose is 1o

provide nuick, concisz remindery about
s¥sTem aneration allec cooopde ticn of

TrAiming.
Bvacem Hoteromos FR-TYa3R-KM-001 A feiclmically oriepted maual thao pru-
Manual vides rore detailed cuplanelions of

[eaiures and funstions 1zan liose
presented in tha Cperators Tuloril
Mizoohtal,

*Aapllcable manuvals ane Juzodshed with the syeslarn at line of lzrallation. The decumen nwnhe- Jepends upan the
specilic FRP-8 fainily processes. :

Table 1-6 LOPB Performmnce Specifications

Frinl Speed

L'p to 43 characters per atcond

Characler Sel
94 choracrers

Print Ling
33,27 em {13.1 1)
132 columns ca L0 pitch
tSE columuns on b2 pitch

Faper Widlh
321 cm {15 in} maximum

Carriage Retom
ACHF my oraLALoob i

Tubulation
Harizantal t3b in cither righl ar lefl direction

Column Spacing
& positions per inch
120 pasitions per inch seleciable

Paper Feed
lip or down (witheut forms tractor), up only {with forms tractor}




Table 1-6  LOFA Performance Specifications {C oot}

Ling Spacing
4B pusitions per inch nominal

Faper Feed Speed
10146 em (4 in) per segond plas 50 ms settling delay (typical)

Paper Skew
Moverment frow one line 1o any positica on oekl line

Puper Teed FForms Thickness
Menual selection, up w Q0686 cm (0027 in)

AT Prower H-:rql..lir:mcnts
P15 Vue or 230 ¥ue £ 10%, Sl or 60 Hr 4+ 1 Hz

0D Power Requirements®
+ SvdoiEd A rcpulared within 2%
+15 Vo @ f A peak  regulated within 3%
—153%de e 6 Apesk  rerulated within 3%
00w (lvpical dverape)

Hibbon Hlgment :
Interchungewhle curtridge with end-af-ribbon indicator for
mylar cibbons

Kihhon Type
Single-volor cloth or film-hase garhon {(mylar)

Faper Feed Capability
Friction Feed
Adjustable Tractor Foed

Physical Characteristics (Printer)
1¥imensions 3%.06 cm {23.25 ind long > 34.37 cm {13.53 in)
wide X 2223 cm (8.73 in) high (withaut tractor)
wo 26.90 om (1075 im) high [(with trector)

Weight [with tractar} 12.70 kg (23 ib)
Weight [without tractar) 12,23 kg (27 b}

Physical Characterislics (Desk}
1Yimensions 91,44 cn {36 n} long = 60.96 ¢m
(24 1) wide X 68.58 cm {27 in) high

Physical Characteristics (Power Supply)
Dimensions 43,72 ¢m (16 n) long = 20.73 cm
(8.16in) wide % ¥.31 ¢ {3.27 in) high

[=L0b




Table 1-6  LOTE Performance Specilicailons | Cong)

**Physical Churacteristics {Printer, Desk, and Power Supply)
Dimensions (overally 91.44 cm (36 in} long
% G096 om (24 in) wide ¥ 95,8% cm {37-3/4 in} high

Recommended Operating Condilions

Temperaturs 1IB* Cto2d* C{a5" F Lo 73" )
Humidity A% 1o 6l
NOTE

Keep the ayktem ool of direct sunlighi. Malutnin the
recommended humidity range [0 prevent siatic
cleeiricicy.

Sugpested Application
Iat more than T printing houra per month or 10 million
characters per month

*I'yroished hy princer power supply.
**Fygludes BCO3R. signul cable. With forme tracler,
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1.1 GENMERAL

CHAPTER 2
INSTALLATION AND CHECKOLT GUIDE

This chapler contains step-by-step inatructions (ot unpacking the LQPR Printer System #nd per-
forming ¢ahling and interconnections. The printer should be installed in an arcu thal is [reg of exces-
sive dust, ditt, corrosive Numes, and vapors. To epsure that the unit has proper ventilation and coaling,
the ventilaliten openings at the wop and bottom af the printer hausing should not be obstructed. Ade-
quate clearance must also be provided for servicing the wunil (reler 1o Fipura 2-1],
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2.2 UNIACKING AND INSPECTION

The LIPS Printer Svsiemt is normally shipped in two scparate conlainers: one cantaina the LOFOL
prinler, desk, and power supply and voines us an essembled anit; and oue carton conlains the LOPS-E
controller wid Lhe BCOSE sipnal gable. A shipping contasser inside the desk contains the fFapms tracror
aptian. T'he platen. paper guide cradle, ribhon cartridge, and print whee] are all installed in the pringer
price Lo shipment, Mo special instrictions wee needed and for required for unpacking the conlraller or
e BCOMR sipnul cable, To unpack the LOPOL fens, prucesd as follows;

I Lo the sieel celaining strapy securing the shipping carton and discard them (Figare 2-2),

2. Remave the top halt of the slocled carton by shiding ic upward and over the conteats of Lhe
shippine Sacton.

3. Remowe the paly hag.

4, Cut and remeve Lhe plustic strapping arovnd the ends of 1the desk and remave the carnee
aupports from the desk.

3. Remuwe the shippng retainer bar (held in place by screws) from the desk feet.
h. Remawe all shock-absorbine puckinge material from around the desk.

Remove (e printer/deak sssembly from the shipping skid and peasition it in the desired
lpcation. Adjust (he keveling leet on the desk, as neecssary. 1o level the entirs unit.

8. Reiove lhe Nlament tape that secures Lhe desk deors. Then remove the mvo tic wraps secur-
ing the prinl head and cerriage assembly (Figure 2-29.

9. Remove snd unpack the forms lractor.

U} Make o visual iespection of the printer, desk, power supply, and other pares for possible
shipping damage. Check the enclosed pasking list for 1ot or imissing iteme. Repott any
dumuged or missing items to your loeal DIGITAL Ficld Service or Sules Ofice und b the
Loeul carrier.

1T, IF ncecssary, wipe abl ouler surfuces with g cleam. soft, lint-free cloth to remave dust and
uLher lorcign parricles.

23 INSTALLING TITE CONTHROLLER MODNLE

Befare installing the controller module in the Omnibus, check the jumper wire connections on the
nnlule {Figure 2-3], Jumpers Wl theouph W6 delermine the device selection code, which pan runge
fram 4k 10 775 (escept Intercupt OOy and Extended Memory 20y through 27,0, In a standard con-
fizuration, M), js the nermal device selection cade, This is represented by jurtpers Wl and W3 being
sarldered in place. To change the selection code, it 19 only neesssary to change these jumper connections
1o 1he desirsd conliguration {(from 00y Lo T72).

When jumper W7 iz installed, u printer restors operation occurs whenever w systern TN Tialize pulse s
venerated. This feature may be bypassed, i desired, hy unsaldering and remaving jumper W7, {Kefer
la Chaplery 4 and 5 of this manuval for addilional details congerning the printer cestone apecation.)
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Figure 2-3  Jumper Wircs on LQTPE-E Controller Madule

24 INSTALLING TTTE BOG3IR SIGNAL CARLE
Tu install the gignal cable, proceed as follows:

. Lit and remove the printer access cover, as shown in Figure 2-4.
2. Remove the platen (see Paragraph 3,10 far details).

3. Movethe tap cover release levers (Tigure 2-3) fully forward {towurd Lhe contral panel), This
ctiables Lhe entire printer top cover te be remaved for aceess 1o the printed sreoit hoards
{Hignurg 2.6}, :

4, Routle the BCO3R signal cable through the printer cahinet as shown in Figure 2-7. Refer 1o
Appendix D for pin assignments for Lhe power supply and coanceror cable.

2.4
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Figure 24  Ruising Printer Acesss Cover

Flug ang end of the BCMIR ¢able inte 1he cennector on printer madule Logic | (Higure 2-6],
Plog the ather end of the cable into the connector v the LOQPA-C controller moduole. (Swh-
zequenlly. Lhe cantraller madule will be connected 1o the Omnibus i the user syutem )

NOTE
- Atter lnstalling e signal cable, cheek that the pos-
er cable connection 18 also secure (Figure 2-6). Theo,
choek that the prioted circuit hoards are seated prop-
erly. These boards are heyed for proper installation.

Make sure thul the paper guide cradle (Figure 2-8) iz installed.
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TOF COVER FAIL
RELEASE LEVER ARM - FLATEM LATCH®

TUIg-10

Figure 2-5  View Showing Top Cover Beleuse Lever

7. Reinslull the printer lop covee. (01 will be necessasy Lo move the top cover telease levers to
seil 1the cover properly. )

. 8. Keinstall the platen and skiety (see Parueraph 3,02 Tor deiails),

9, Reinstall the printer aooess aver.
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BCOAR - FRINTED ElEMNLL
SIGNAL CIHCLIT CAELE
CAOLE BAADE CoHMNFCTOM
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BWITCH . .

*Ods NEIT FULD CABLE

Figure 2-6  ¥icw Showing Power und Signal Cable Connections
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PoPER GULDE CRADLE ALIGNMENT HOLES

Higure 2-%  Paper Alignment Holes

L5 PAPER INSTALLATION ALIGNAMENT (Withowt Forms Traclor)
Progood aa follows, using single-sheet Tined paper (or substitute), (o align cthe paper:

l.

!._'l

If necessary, move the platen pressure relesse lever [(Figure [-2) wway [rom the plaen (Lo
IMCICASE [ressune).

[ull the paper bail away from the platen.

Huolding the peper uligned hoeciconally o provide the desired margins, mserl il inte the
prinler over the rack assembly, and behind the platen. Adjust the platen posicicn concrel
lever, as required (full forward for single-sheet naper).

[1se the platen knab to rall the paper into the printer until it s approximately 508 cm (2 o)
uhirve Lhe puper bail.




3. I neegszary, pull the platen pressurc release lever forward and manually position the paper
until it % struipht. Twa naper ubgrment holes (Figure 2-8) ure provided for this purpove. (A
slepight Line on ke paper should just touch the boclom edie of each alipnment hole, This is
where the bottom of cach printed character will touclsy When alignment is complenz, mave
the platen pressure release lever back, away from the platen,

. Puosh the paper Bzl back. The rollers should ride oo che papec.

L
:

Fosition the paper for the fitat line of printing. Push the right-hand platen knob in and
cplate (adjuslh il il fine posilioning is necessery .

24 PRINT DENSITY ADJUSTMLNT . .
The hamnesr intensity concrel swikch, shown in Figuee 2-0, has throe pogitions: high {H), mediom (M),
and low (1.). Ihe desred setting will depend primarily vn fonl size and Lhe auettber of copies being
printed. Axs u rule, the swilch s niliadly pluced in Lhe medium (centes) position and moved, if ncces-
sury, wller e esl praticul 8 made (Paragraph 2.7

LT PRE-OFERATIOMAL CITECKOUT

The purpose ol the pre-operulional checkoul s w ensure thal the peinter has boen installed and loaded
properly and is ready for operation, Instructions for renning the test program arg containgd in the
MAINIEC diagnastic listing {refer to Chapter &), [f the test must be stopped for uny reason, yuch ay
sdjusbine print intensity ar adding paper, stmply presy Lthe PATUSE svalch on the prinler coalrol panel.
The PAUSE swilch will lighl end couse the printer o Loish all commands in process and thean suop.,
When seevice 13 completed, press the FAUSE pushbutton 10 resume tosting,

NOTE
IT the PAUSE made Insts looger than 5 seconds, the
diagnastic will indicate a statws etror and will have ¢o
he Teinitiated.
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A, Clamp in Normally Closed Position

B. Opening Clamp by P‘I’I:.‘iﬁ-:iﬂg Clompg Butlon

Figure 3-1 Forms Tractor Clamp Assembly
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LECITEERA
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A, RKaise Forms Tractor Over Prinler B. Lower Ferms Tractar and epress Clamp
Buttons co Engage Clamps o Shaft Below

R =N

C. bormy Traclor Properly Seated

Figuee 3-2  Forms Tractor Insiallation
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FLATEM PR ESSURE RELEAEE LEYER
(1M FORWAHD POSITIONI

Figure 3-3  Positioning of Platen Pressure Helease Lever
When Farms Tractar Ty Tnstulled
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TAACSTOA TAACTOR . TRACTOR TAACTOR
CLamp UFFER RAGK LOMMER AALK CLAMP
HLAEYF ASSEMBLY

ABSCMBLY SLH EYY

; : . |
TRAACTOR TRACTORA r33q 2R

Figure 3-4  Muajor Elements of Forms Traclor

Figure -5 illustrates the proceduces for loading luntold paper throvgh the slet in the dcﬁkml'l: Figuﬂ; 3
& ilustrates e procedure for loading fantold paper trom the rear of the desk. The hasic lowding
proceduce is essentlally as follows:

I.

Len

*Muke sure the platen pressure release lever ia forward, az shown in Tizuare 3-3.
Pull the paper pail forward. away From the platen.

Imserl Lthe ficsl of the cimtinuous forme inte the printer. 1 [oading Mrom the reur, mave pupec
over the tractor o wer rack assecnbly und duwn behiod the platen, Roll the paper arcund the
paten uncil it is approximacely [524 to 20,32 cm (6 to # in) above the typing ling, If loading
fram the Mront, move the paper dirgetly through the slat in the desk top, mm mont of Lhe
pliten.

Cipen the lelt-hand tractar sssembly, Place the paper form aver the teeth and then close Lhe
Leaclar,

1
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Figure 3-5  Loading Paper Through Stor in Lesk Tup
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Fignre 3-6¢  Loading Paper in Fors Teactor from Rear

-

trucloz. Somes miner adjustment of the eractors may be necessary to cnsurs that the paper is
not 100 tght or 1oo luose. '

Align the farm, place it over the reeth an the right-hand teaclor assembly, und clese Lhat

Tighten the tractor clamp seheas,
Fush the paper bail back into position against the paper form,

_l &t the platen knab o position the foem for the ficsl ling of eping. (Normully, Lhe Grst Torm
it wied vnly Lo get the forma started chrovgh the forms tractar and is not vsed for printing,)

NAOTE
The paper Tarm should be alizoed wilk the paper
slignment holes [ Figure 2-K), T necessary, adjnst the
Tevl oo the [orms tractor unk] alignment i= correct.

CALTION
Tear paper only wlony perforations. Support paper
when fepring € avoid distortioe e (eactor-feed
holes in the paper in the machine.

nn




3.4 CIANGING RIBBONS
Remave the ald ribbon carteidge as lollowe:!

[

3
.

4.

InaLalf

1.

I:u

4,

Remowe the prinler wecess cover {Figure 2-4).

Using baoth forefingees, push down an the two plastic latehes (Figure 3-TA) thut securs Lhe
tihom carlridge 1o the platform.

Using hath thumbs, it the front of the ribbon careridge upward se that the ribbon i ceur
af the print wheel {Figure 3-TH).

Eemeve the ribhon cartrides and diseard.

the new ribbon carteidge as fallows;

‘I'umn the small cibbon advanee knoh {Figurs 3-TH) in the directien mdicaled by the arrow,
enuaeh Lo remeve all slagk from the ribbon.

Ylide tha exposed portion of Lthe ribbon behing the oo tikbon guide posts localed in front of
the print wheel (Fizure 3-7A% Then snap the cartridee inLa place oa the platform,

Crently ok the ribhon carinides up und down several times to make sure thal the ribbon is
ree ol the prinl whesl.

If neegseary, tighten the ribbon by means of the ribben advance knob.

When cowpleled, install the printer aoegss cnver.

35 CHAMGING PRINT WHLELELS
Tro rermorve Lhe exisling prinl wheel, procesd as follows;

L.

k

First. remove the printer socess cover and Lhe ribbon carteidge (Figures 24 and 37

Tite Lhe inner cacriage assembly away from the platen and hold staticoary with ene hand
{Figurs 3-1).

With the uihee haad, remove the print wheel by pulling straight up oa the knob at the print
whecl hub (Figure 3-9), Plage the print wheel in ils proleciive case.




A, Press Down an Platform Latches

B. Till Ribbuon Carteidas TUpward

[Mgure 3-7  Ribbon Bemuoval
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EHAFI
EXTFMDER
INMEA CARRILGE ASREMELY RIBDOM LATCH ARM

RIEEOM ALIGNMENT PRINT "HEEL
LATCH Tab A QTR BHAFT

Fizure 3-8 [nnzr Carriage Assembly Titled Away from Plaeen

To install another peint wheel, proceed as Tollows:

1, [ilt lheinner carcinge assembly wway from e platen to expase the print wheel matar shatt
(Taguee 3«83,

2. Remowve Lhe print wheel from its protective plastic case and position the whee] over the print
whieel molar shart { Figuee 3-9), raluting the wheel until its alignient ole linzs up with Lhe
alignment tab protruding Irom che shaft hub.

3. Press the hub of the wheel firmly antwe the end of the print wheel maolor shaft and lack the
whesl in plage,

|

NOTE |
Be sure the wheel is firmly scated or printing errors i
will nccur, |

4. Mowe the inngr carriage nssembly back to its normul opgruting position, |

W hen installation is cempleted, install the ribhan carieidge and then the printer necess cover.

ERE ' ‘



FRINT ALIGNMENT
WHEEL HOLE

FRINT WHEEL
MOTae SHAFT

Figure 39 Vigw Showing Print Wheel Mator Shaft
and Print Wheel Alignrnent Hole
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3.6 ENERCGIZIMG THE PRINTER ASSERMBLY .

The cirgnit breaker on the desk power gonirel box controls pawer to the prnler (Appendiz I, When
the sircuit hreaker is closed, ity gusaciated lamp wilt Bghl and ac power will be applisd o the printer
poveer supply. DO power will Lhen be applied to the printer icself, When the printer is ready for
operation, the PRINTER READY indicator an the operator contral panel (Trgure 1-2] showld light,
The primter iv fow teady b recerve und print data received [rem the wser sVSEm,

WARNING
‘I'he printer is electronically vontrolicd. Bt hos few
maving parts and, therefore, provides trouble-fres
uperalion for long perlods of time, ‘'The gperator can
help extend these (rouble-Free periods by exercising
reasonable care inthe hundliog of food aod beverages
aroiuid the princer. Shoubd an accldensad spill occor,
maintenance personnel ahould be called s soun s
pissible to clean and cheek the anil Goroeghly. For
operater safety, dangling jewelry shonld not be worn
singe it could get caught in the printer carriage. Alw,
never make or hreak cable connections to dhe printer
whilc power is on. Fioally, reteenoher iar applving
poer Lo (he prinfer ioltiafes n Eestore sequence,
which indudes movement of the camriaye, Make sure
the carriape is free o move before applying power.

3.7 MOHMAL OFFERATING PROCKDLRE

Marmelly, the operator performy no maintensnce on he printer except to load paper, chunge nrint
wheels, and inslall ribbons, When the printer is energized, and operating on-line proceed ws [ollows (o
stop the machine for scevicing exkanstible supplics;

I.  Press the PAUSE pushbutlon. The PAUSE pushbuteon should lighe, A shotl ime laler, the
printing epecatian shonld stop, :

2. Rarnove Lhe prnter aceess vover and peclocm the desived aperation,

e

Lnstall the prinfer 3coess cOver.

4. Press the FATSE pushbucton, The PAUSE pushbutton indicator should go wut, A shart
time later, the pringer operation should continue. .

17 s mylur rikbun curiridee is installed, u sensor-ac the end of the ribbon will activate un eleclrical sighal
Lo shup ihe prinler. When the peinter stops, the PRINTER REA XY indicator will exlinguish and the
EMD OF EIBBON jndicator wilt light. Proceed as fallows:

[. Dress the PALUSE pushbutoon,
1. Heplace the ribbon cartridge.
1. Press the PAUSE pushbultoo,

¥When the printing operaltion continues, the PRINTER READY lamp will agam lighl end the EMN1Y
OF RIBBOK indicatar will 2o out,

‘Ta prevent the printer from runming oul of peper ducing oormal operatien. add a sulficienl supply

before starting Lhe vperation. Allow approximately 2.54 cm (1 in) of fanfold paper for 2.5 hours of
prinling.
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ALE OPERATOR MAINTEMANCE

Tabic 3-2 summarizes maiotendnce progeduras that should be perforomed by the operatar al scheduled
mntervils. These procedures are primarily limited wo visyal inspection and minor ¢lcaniog duties, Yobri-
culion ard major maisdsnance shoold be performed by qoulified technigal peraonmel only.

Tahle 3-2  Operaror Mainlensnee Charl

Tlerval

Avtivn tw be Ferformed

Weekly or us
Tequired

Monthly or as
reguired

LIs¢ isopropyl alcohol saturated cleaning pads and wipers* ta remove finger-
prints and other smudges from the printer framg and cower,

With poweer removed, clean the inside of the carriage srew. 17 neceswury,
rertliove und cleun the forms tractor, paper puide cradle, and /o pluten ul thul
tine, {See Paroprophs 3.9, 310, and 311 Tor instruclions on remoying Lhe
farms tractor, the platen. and the paper puide cradle, respecrively.)

Clean 1he platen pressure rollers und puper bBail lbres wsing o placen cleanee
such as Fedrom Platen Cleaner, Do pot wee aloolol on these or other rubber
purls.

The print wheel doss nat require cleaning under narmal nperating condi-
tions. Slight ink build-up is normal, sypeciolly with o new clath rihban, Coly
wousvally scvere and prolonged operatng conditions will make priot wheel
cleuning necessary, in which gasc isopropy! aleohal can be used.

20 1% iacprapy] alenhnl.

3.9 FORMS TRACTORE REMOYVAL .
To remave the forms cractor, procesd as follows (Figure 3-2)

L. Make sure the paper bail is pulled forward.

* Presy the twe clamp buttony down as Tur as passible and K the forms tractar straight wp.
Exert sullicient steength Lo ifl the assembly clear of the printer in onc wpaard motinn,

Tnstructions [or re-installing the fnrma tractor ate contained in Puragraph 33,2

I U SKIRT AN PLATEN REMOV AL -
In peder Lo remove Lhe [nclion-feed plalen, 1l s hesl necessary Lo cemove each skirt {l'Lg'LlIc 1-11F) #n

Forl | s

L. Remave the aceess cover,

2 Swinp the buck end ol the skirl mard, 1owerd the cartape assembly,

3. Push the front end af the skirt into the skitt holding hracket.

4. Lift up the back cnd of the akirt and remowe the skirt completely from printer (rame.

A-14
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SHIRY

g

mifﬁ :
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l. g

SHIRT FEoct
HOLDING
BRACKET

Figure 3-10 Skirt Bemowval

With the ekirts removed, nrocesd ax (oilows L remove the plaren:

.~ Move (the paper bail fopaard.

2. Iress both placen latches as shawn in Tigare 3-11.

1. Haise the plulen upward, steaiphtl out of the printer.

3.11 FAPER GUINE CRADLE REMOVAL/INSTALLATION B .

With the skirts uid platen removed (Paragraph 3,100, the paper puide rradle can be litted directly oul

of the carriage area {Figure 3-12). To re-mutell the cradle, place it over the rollers so thal the rollers
pralrude chroueh Lhe slels in e ceadle,

=17
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Figurc 3=-11  Presming Platen Lutches
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Figure 312 ¥iew Showing Paper Crnde Cradle

312 PLATON AND SHIRT ISTALLATION
With U shirts removed {Figure 3-100, provesd us follows to ingtall the Frichon-fesd platon:

1. Muke sure the puper bail is pulled forward and the paper cenering scale is moved up and
odl ef the v,

| o]

Pick up he platen by hoth knobs, holding the end with the prooved collar in e right hand
[Hignre 3-135) '

1. Position the pluen over the printer so that the callar on the eight end iz aligned with the
rizhi-liand priier side frame, Press the pluten latches with both thumby (Figure 3-11% and
install the platen sn chut the gearcs mesh, Release the platon latches.

4. Ruotale the platen to be coreain it is veated properly (Figure 3-14),
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CAMIVED COLE AR Fl ATEN

M a

Ficure 3-13  Reedying Platen for Installation
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Fipure 3-14  Platen Imstalled

T install a skirt. proceed as follows:

L.

B aice sure the mecesy cover is remaoved.
Hold the skirt directly over the end of the cover frame near the plalen knob (Figurs 3-10).

Till the Tront end af the skirt elightly downwacd wod insert i folly inw e skirt helding
hracket,

Wove Lhe back end of the skirt downward and toward the cueside frame unlil the gkirt snaps
in place,

Inscall the aeeess cover.

313 EXERGENCY DPEHATION
Pressing the PALSE pushbution is considered the normal procedure [or stopping a printing aperaticn,
If thix wetiun Luils, reniose ac power to the printer by opening the associated sircuil breaker {Appendia

.

114 DE-ENERGIZING THE PEINIER ASSEMIBLY

Far nenai remaval of power from the prinler system. open the assaciuted cirenit breaker. Dha nol
opon the cirewil hreaker ar remove primary ac power while the muching is printing. Wait at least 3
seconds afler the last message s printed.







CHADPTER 4
PROGRAMMING

41 CGEMERAL

This chapter vontaing deralled informagion for programmine LOPR Priner Systems, [n addition ta a
tabulation of specific address assignments and bil definilons. 1wo sample pragrama are included.
These programs illustrate the different Tunclions thal can be programmed in 8 typical word-processing
application. The lopie wnd timing involved in the execution of the imstructions wre coversd in Chapter
b

4.7 CONTROLLEER INTERFACTE SIGYALS

Figure 4-1 identifies the various interface signals berween the Omnibus, the LOPR-E cealreller. and
the 1P printer. The munner and sequence in which these signuls are asserled detecmine the differ-
enl meodes ol orioder operaiion.

I o tvpical word processing applicetion, where venlinneus text is ta be printed, the programming
spquence is generally as fnllovs:

I, The systew is initialized, returning the printer carriuge la Lhe lefimast pasition.

2. The prinwer status lines are sampled.

3 I'he sinegle-colored ribbon s Liled,

4. The sl data chavacter is strobed int the prioter and printed.

3, Ihe carmiape is movesd L Lhe nesl posicion.

ti.  Towe secoend character is printed, and 50 lorth.

7. Althcend of the line, the paper is muved wpward (o backwardy asin o cegular line feed,

4, The carriuge sither remains ut 1he sight end o print the next line from right to [l o is
prazcamenel 1x relura 1o ihe lefimost pasition so that priating again ccours [rem lelt 1o

Tih.

Anw pmmber of variations to lhe ulurermentioned sequence are possible, depeading an the way inwhich
the Imput Autpus Traneler (IOT) mstructions are programmed.

Ommihues interfuos siasals are deseribed in che apprapriule PDP-3 mannal, Printer interfuce sipnals are
sovered in detail in Chaprer 5 of this manual. Bil confiporations at the qutput of the contraller stazuy
regisler [LOPSR) are iliustrated in Figure 4-2 und described in Table &1, Dula transfer from eontruller
La acenmulztor (AC oceurs during execution of an 1D 4505 instruction. The concroller dels butters
{LOP1IH) merely stores a 12-hit dara word snd eun be interregated by an KT 6501 instruction, iF

reguited.
4.
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Tuble 4-1  Bir Descriprion for LOISR

1)ata

Bit ame Description

1] FREINTCR When set, this bit indicales that the printer % prop-

EEADY erly supplied with power and no intermal malfiune-
lioos exist, During restore, this bil i clearcd, This
15 o read-only bit.
l CHARACTER When aet, this bit indicates that the princer 1s ready
READY to weeepl u peint command, This 14 o ceand-only hit.,
2 CARRIAGE When ser, this bit indicates that the printer iz ready
READY ta accenl a carriage motion command. This & a
read-only hil,

L PAFER When set. this hit indicates thal the printer is ready

RbeADY Lo accept & paper moticn command, This iy read-
only hit.

4 UNUSED

3 [FT When cleared, this Bil enables the RIGHT PAPER

FAPCE (]} STROBL.

i CHECK When set. this bit indicates thal an incernal mal-
tuncrion cxists within the peinter meshanism, wr
the power supply has gonc our of tolerance, and
will clenr wll the printer READY :lains lings
{LOPRSE bits 0, i, 2, and 2. 11 this condition wus
cauzed by improner programining or by a transierl
grrar gondition, this biw mmse be clewred by IOT ar
gystemn Teset before the printer will execule any fur-
ther comumands, This is w read-only bit, 1f 5 per-
munenl Sfnor exiaty, this bit copnot be cleared und
coereetive maintenunee must be performed.

7 PAPLER OUT Mot uued.

L) BAIL Pl wsed,

DISEMGALTE
0 LIET Mot used.
RCDH(LY
i L1KT When set, this hit indivatles that single-color nbbon
BIK (1} har heen ruised into position lor prinling, When
not sel, it indicates that lhe ribbon has been
lowered,
11 IMNTERELFT When =et, this bil enables an imterrunl reduest 1o
EMABLE the PDP-§ processer upen setlisng of the internal

conlroller DOMNE flag.

4-1




4.3 [OT INSTRUCTIONS
LT wperation 15 cuntrelled by eighl difleceat IOT mnstructions. The formal of o 1vpical I0T instre-
il B8 shown in Figore 4-3, Bits 02 contain the op code, which must he octal & to specify an 10T
instrugtion on the PIP-H, Hits 3-8 contain the devige selestion code that is transmaited tn every per-
ipheral device whenever Lhe TOT instruction 1= eaecuted. The LOFRE Prnter Swvslern can be conlpured
L recuarce codes in Chee rwespre af O0:=7T:. The slunderd configurabion hus a device code of 30;. The
laar 1rree Dus af the IOT instruction (bits 9—1 11 coacain the operation specibication code, Thes bitz are
nsed o gpecity the cighs ditfercnt printer operations:

Standard TOT
R

a3

a5k
Nk
6504

nsdls
el

fis(

A detuiled deseriptian of cagh WX instruction is presented m Table 3-2.

Function
Bkip on DONWE lag

R cad controller data huffer
(LAPDE inw AC

Blove puper and ciear DONE (Qap
Mave carriaze and clear DOMNE flag
Prnl charucler and ¢leur DONE Map

Read zontraller status (LOQPSE)
it AT and glear DONE fag

Wrile status (LOQPSR) ltom AC
and sel DONE fap

Restare printer and clear ILINE flag

) 2 ;) E 5 11
|_' I G | ESWCE ZELECTOM | J
. e 1 . - . 1 1 i
o —— — -
GPEHA | Uk

SPEZIF ORI UK

Fipure -1 10T Instruction Format

M nemnonic
LOSKE
1ORE

LQMP
LML
LQPC
LOIRS

LOLS

1ORE




Tulle 4«2 Foncticnal Deseripticn of LT Instroctions

1T
Instruelivmn Functional Thescriptlon

B3N] Ship on [MIMNE Flag

Fnables program Lo skip the next instroction il e internal santraller DONE
g i sel. This fag may be set in a number of ways as desceribed by the
follewing I0Ts,

a50] Bead nta Bofer [LOPDE| nte AC
First clears the POIP-3 AC, then translers the cutrent contents al the con-
traller dala buffer {LOIPIZR) to the AC,

6502 Mlove Papet and Clear DONE Tiap

Canges the platen tn move Lhe paper a selected dislance and direchion n
increments of 1.22 cm {148 in). o produce paper mation, the AC 1 Lust
Inaded with u binary word in bit positions 1-10, indigating a relalive dis-
placement of paper in mulciples of 1.22 cm (1745 iy (Figure 4-4). Bit LIFis the
Teus| sipnificant hit and bit 11 is unused, Bit 0 indicates the divection of mave-
rient, Setting hit 0 = 1 reverses paper motion; selling bit =0 advances Lhe

paper.

When Lhe IOT is isgned, the contents of the AC are translereed ta the data
bulfer {EQP1IYRY, the AT is cleared, the contreller DONE ilag is clested, and
the printer is given Lhe paper motion command. The peinter will immediately
negate its PAPTR READY line [bit } al stalus register | OPSRD] wnd izactc
any lurther puper motion command:. Tpon compictinn af the paper move-
ment, the PAPER REAIFY bit will be asserted and set the inwernal DONT
flag.

NOTE
I'e wser sysieoy st Keep track of puper
Pl tianning,

G301 Muore Corriage and Clear DONE Flog

Canses the surmiape e move 4 selected dislance and dircetion in meretent s
of 0.304% vm (17120 in), To produce carciage motion, the AC is first Joadcd
with u binury ward in hits 1-81, indicating the relative displacement of gur-
rizpe ctodicn in multiples of 03048 em (17120 in) (Tiguee +31, Bit 10 4y the
least gignificant hit. Bil 0 indicates the direction ol carriage matian. Selune
hitdl = 1 moves the cureiaee 10 the left; setling bil 0 = 0 mewves the carmiapee (0
Lhe right.




Tublc 4-2 Functional Degcrlpliva ol [OT Tnstructions (Ooanr)

I
Instruction

Tuikclivnad Description

BAH

65035

506

When this IOT is issued, the enntents of the AC are translerred b Lhe dats
buller (TAPDIBY, the AC js cleared, the DONE flag is cleared. and the print-
er 15 eiven the carriage mation command. The printer will immediacely
negale ils CARRTACGE REATYY line [bil 2 ol slulus recpster (1OPSR]] and
1gnars &y tuether curnigpe mation commands. Upen completien nf catrisge
mavement, the CARRTAGE EEA 13 bit will be asseried and selthe internal
IO K flag,

NOTE
The wser system most continiaily upduie
itself as to cacrigge position for proper
contral ot cortlepe motion, parcicularly
for carriage retnro. Glherwise, the car-
rigme may crash infg the lefl/riphl stups
and s TITLCK arrer will be granted.

Print Chswweder and Clear DONE Flag

Loauses A sclocded chaeseler 1o be printed. To print o character, che A0 45 first
laded with the binary code for e of 96 uvailable churectery in a modifizd
ARCT format in hit positions 4-10 (Fipure 4-8). BiL 10 i3 the lewsl sipnilicant
DIl Bits 0, 1L 2 3, und 11 wre unozed. YWhen the 10T js iszued, the contents of
the AC are Lranslecred Lo the daty bufTer (LOQPTIHY, the AC j= cleared, the
I3 E flag iz cleared, and the princer is piven the print churacter sommend,
Ihe printer will immediately negare its CHARACTER READY line Thit | of
slulus repiater (LQPSK]] and ignore any further priot ¢character commands

Lpan complelion of Lhe primting operation, the CHARACTER READY bir
will e Asseried and setl e intemuol DONE Flage.

Read Scams (LOPSR o AC and Clear DOMNE Flay
Tranulera the congents of the statvs register {LOPSR) into the AC and Lhen
clears the mlernal 120N b flag,

Wrire Starus {LOPSR from AC smd Set DONE Flag
Transfors current comranls of AC inlo the conlealler slalus remister {LOPSR)
and clears A OF 12 data bits, only 5 ace stored in the prinler bufler
(LQPFH) and alen transforred ta the siatms register (LQTPSR) these are dala
hits 5, 5,9, 10, wnd 11, At the same time, the IFINE tlap is set, Anv printer
aperacicns that take place depend un the status of the data lings, 17 data it
11 asscried, the LIFT BLE (1) slatus line (bit 10 ol LOPSE ) 35 saeproed and
the printer ribbop is litted 1o the up position. T dalu bic 41 05 asserted, then
the INT LNBI (1] flag (ot 1] of LQPSE) is assertad. When the INT ENBL
{1} and DWOINE Mags are both set at che same time, then the Qmnibus signal
fabeled INT BQST (Mnterrupt Reguest) is aasereed, The riblon will remain in
tha up pasition andfor the INT ENBL (1) Mag will he st until: (1% the can-
triller s initialized; or (2} another IGT 6508 inslruciion 3 prugramemed with
o different dula ward, In this gase, the Ompibns inerrupn reguest il no
change.

—t—
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Tahle 4-2  Tunctivnal Deserplion of [0 lestructions (Conti

TGT
Insfrucfion Fuenetional Deseription
Ba0T Restore Printer and Clear IHINE Flag

Cleats 3 tranaiznt error conditiom wathim Lhe prinles (e & of LOPSE) and
moves Lhe carmivge o the lelimes: position. Upcn receipt of the Restore
cettlznand, the DORE flag is clearcd aned the printer newates all of s
READY status lings (it 4, 1, 2, 3 af L.OPSE ) while the carnage 15 posilion-
ing to its home position, Hecaose of the slow speed ol Lhe carriage movement
during a restore, this TOT shoeuld nol be used as & carriage reour, The gon-
tents ol the AC are both wnaliersd and nnused by the restorg KT, Lpon
sozapletivn of e Restove opeeation, the printer asserts all itn REA Y liney
and the internal CHYME flag is 591,

I he Heatome apetatinn wlso aeeuts whenever s sy sten INITwalize pulse is sent
by the procsssur. This feature can be deleled. if desired, by remoeval of ;ump-
wr W7 oo Lhe M3306 contraller module,

NOTE

IT restore is wsied to clear 3 CTIECK cui-
ditivn it 6 of LOQMSE), e iinferinal
DONE flag will not be deared aod should
e cleared by a Read Stams ingtrction
(1T 6S0SE IFCHRCK is not present nr il
the testore b5 cased by g system INIT,
DONE will Bae clearea.




Fxample: Programmiop Paper dotion
An example for paper moticn is shoewn belew. To mave the platen upward 1,27 em (122 in), fiest find
the wnal number of ingrements required:

x

2Tem (.50} (48 increments, inch)
= 2increments (base 1)

Convere lhe number af ingremenes from decimal 1o sotal sods, thea code bit O far direstion, thusly:

JATA _IMEE 1D

waTa 5 _ . - . ~ . .
ISR TEH NN 2 i . o 5 r : n 0 r L.

- 1
2aTa ZuT |
1 :-._*.“__,' Wiea =13t | w2s 0w | oca 5: Ir n L u | : | 1z |

- 1
s T WITIOR HiOT
F13Wk GHE IZED
RE AlIWE SAPE S RO oR .
a.
an
= "
.'\.
LoSELT &9 G- (MGlEh WlEEH
[N LARN 0 P W b TR T TR
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TIEA ] sz b1 rza =1 2z 1€ ] L) I I e |
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3 HE 3 u [u] ] u 1 . ul il i

- " —_— - - - e e

IFWGRTY 24 1s

- n R

KovIHER" !

= DL

Figure 4-4  Programming FPaper Mntion




Fxample: Mrogrowming Carriage R otion
An cxample far cavelape muwion s shawn helaw,

Tomurve Lhe caerispe 15,24 cm (6 in} we b righl, frst find che total aumber of increments required:

= 720 increments (base 100
13 [rean decimal to oceal code, then code bit O for direction, thusly;

o= 24 em(Gin} (120 inerements; inen

Canver! Lhe number af ingeemcn

23TA LILES 00|
[ - - o . .- - .
TOCONTRT __ES ¢ ! z 1 4 u 0 v " 5 12 1
reTe cyv
™ ,;"P;:.""T'Eq 1524 | Ed Zue 1i'e L% xr G E - & 153
CORSIASE WOT 34
ou] FITE N
- " RE_aT vE CAIRALE mfn un
—— : —_—
= 1E
-l—|_.—h-

e 3ECTICY OF CAR3GLE Wir oIk
T FALZZ tHI- 5], CaR-aE WIS T RISET

IF TRLZ LS -CR D nn t de RO % TL TP T

o] 1 z E < ) i T E 2 o 1
T
1heqy 4w HECOjOIZE EE| a1z 1= El Q @ 1 172
1
| ] 1 a 1 1 ] 1 2 b 3 o
— e — —_ — g
FlG-T TRl g 12y,
WY TWENT
H e

Frgure 4.5 Programoung Camiage Mation
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Example: Programming Printer Commands
An gwample for printing o charucler [s shown below,

v print the uppercase lertee A, first find the mudified ASCIL code in Appendix 4. In Lhis case, the
code & 0202, and iz programmed ax [ollows:

LECR LIS (I

JaTs |m 0= —_— ¢ —_— " - —
Tt stuThIL_ZR ¢ 1 z T a n K S S o
L R 1 I IELC R i a2 |1 | oa g o 7 [ I EE
I -

ki
FRINTER S ORE 57 S5 CHAAC F s T
CIAWayC T I A CAZLIFIZE 85512 SORWa™
|

13 1 - 2 - ] G T i ] 3 It
T | .
ozd =2 | P25 aen HE BT B [ | - . B
o a o < 1 o u 3 I :

A=

Figure 4-6  Trogramming Printer Commands

4.4 PROCRAMMING CONBIDERATHIMS
The Tollawing sonditions should be eonsidered when programming che printer syslem:

Crerlap - Syscem throughput can be improved greatly by overlupping commands to the prinler,
The prnting, carriape molicn, and paper mation herdware ace each independently sebecied and
contralled Lo allow more than ous operation to be in process at any given time. Only the actual
firing of the print hammer is interlocked with carsiape and paper motion. This allows the user Lo
pive @ puper Motion eommmand, carrixee motion comumand. and print characles conlmand in rapid
slcoesaioa, This will start the curriape, platen, and print wheel nlo simullaneons mation. 1T the
pring wheel pusitions propeely pelar o campletian af carriape and platcn mation, che print ham-
mer will wal until all metion stops before Bring. Care shonld be taken when nlecpreling inter-
rupts. [t (his #asc, an ingerrupt cun only indicace that e printer status hos changed sinec the last
examination of the LOPSKR and any subsequent commanrds must be based on ¢he change in
status. Printer operations will wetsally oceur in the same order that they are given.

Kibhon Lift — The print hammer iz interiocked with ribbon motien to inhibit the secution of
either ul lhese Mactions while the ather i in progeess. This allows the seceplunce of a rikon lift
follewed immediately hy a print charucler or a print character followal immediately by a ribbon
deap witheuot fasr of mispnnung & character,
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DONE Flag - [naddition to these conditions already defined in Table 4-2. the fallpwing vondi-
ame will sel the inernal PINE fag:

PAPER QLT (hit T of LQPSR) being asserted.
PRIWMTLR RTALDRY (bil 0 of LOPSK) heing nepatesl.
CHECK (bil 6 of LOPSE) heing asserted.

Ribbon Chue - The printer is eguipped willy 4 ribbon out detectur Lo prevent the deterioration of
print quality on &n wnalendsd machine, If a mylar obbon (Wit an end-of-rikhon wensor) is
cxhausted, the CTTARACTER READRY bit (hit 1 of LOPSR) will e negated und Lhe printer will
nal secepl any peinl chavacter sommands antil the ribbon is replaced.

4.5 PROGBRAMMING FXAMPLES
Figures 4-7 and 4-% illustrate the peogramming involved when un LOPS Princer System 5 used i
conjunction with & DIGTTAL DS3LAW Word Processing Svslem.
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Tnpuls Lo ke peinter inchude: 4 Strobe lines, 12 Duta liney, o Printer Select line, 2 Top af Form line, a
Bail Disengage ling, and Kihhon Lilt and Reslore connmand lines, {The Tep of Form line, lhe Buil
Disengage ling, the Lift Red line, and he Left Paper Strobe ling are not used willy the DEC
ATASYSTEM M0W ) Ouipuls Teom the printer inghade; 3 Ready liney, u Check ling, and an wnnsed
Puaper Cdut line. All of Lhese lines are channcled from printer connector J7 (located oa tep edge of the
Lugiv | PCHI 1o connector J1 on the MRI66 cantraller bourd. Power is applied to the printer from the
printer pawer supply, Pawer is applied to the controllee from the PDP-8 power bus.

I'he function of ewch pridwer ineetace signal is described in Tahle 5-2.

Toble 52 Printer lmterface Signals

Sipndl

Hunction

FRIMNTEHR
RHIECT Line

DATA Line

CHARACTER
STROBE Linc

CAERIAGE
STROBE Linc

RIGHT PAPLE
STROBC Line

LEFT PAPFR
STREORE |ine

When TRUE (low), this signal allows the printer to respond Lo ather input
cammands and enables the putput status lines lo Lhe vodicaller.

Twelve data lines receive binary coded information which represents veneus
operstiony Jor each printer command, These lines must be wsserled ol least
00 ns prioe 1o any steobe command.

Printer Commanda: Data lines 04 throwgh L0 (Figure S=1) represent one of 96
characters in a modified ASCIT formar, Dara 04 is the most significunt bil.
Data 172 und 128 through 1024 arc unused.

Paper ¥otion Commands; Datu lines 41 through 10 repeesent a relative paper
positicn motion in inerements of 122 am (1748 in}, Data OF is the mast
significant bit. Data 0024 indicates the dircction of paper motion. ITFALSE
{(high}, the paper advances. [f TRUE {low), the paper reveres. Data 1/2 i3
unused. _

Carriage Motion Commands: Data lines 01 through 11 represent a relulive
carrupe motlion @ increments of 0.3048 cm (1,120 in). Dala Ol is the most
sighiticant bit. Data (24 indicates the directivn of carriage motion, 1f
FALSE {high}, the carrisge moves W the right, If TRUE {low), the carmiage

mowes bo the [elt.

This strobe pulse starts the print wheel in molion to position the selected
character in Front of the pring hammer, When all print whesl, puper, and
carrimie molion has stopped, the hammer fires o print the choracrar, Min-
i pulse widih is 500 ns,

This strobe pulse moves the carriypge sssembly 2 selected direction and dis-
tance. Minimum pulye width 15 300 ns,

Tn lhe LOPOL, 1his strobe pulse moves the entire pluten a selected distance
and direction, Minimum pulse width v 300 ns.

LAvailuble om special oeder odly.)




Table 5-1 Printer Interface Sipnals | o

Signal

Lunelion

RESTORE
Linc

LIFT BLACK
Linc

CITECH Line

CTIARACTER
READY Linc

CARRIAGE
READY Line

FAFER RIGHT
REAIFY Line

MFER LEFT
EEADY Linc

FRIMTIR
RLEADY Line

FaFEER 3.1
e

This strobe line cavses the printer 0 abort all operutions in process, clear any
errar conditions, and mave the curmape Lo the extreme leftmost position.
Minimum pulie width i 300 ns.

This signal contrals the print rinhon position. ¥hen LTTT BLACK 18 TRUE
(low], the ribhon is lilted to the up positien for prindog in the primary rib-
bon volor. When LTFT BLACK is FALSE (high), the ribhon is dropped to
ils dovwnl position for printing in the secondary color of s two-celor ribbon or
te provide princed characeer visibility for a single-color obhon, This sighal is
interlocked with the character printing lunetion. T sither ribbon motion or
character printing is in proocess, the ether will aol occur el the first ds
comylets,

This condition indicates that an grror has aceurred in the princer a8 a result
af 2 maifanetion ar an illegal enmmand. All machine aclivicy is stopped and
all input and qutput signels wre disubled, except RESTORE, Only a
RESTORE strabe vr Lhe removal and reapplication of printer power cun
clear u CIIECK condilion.

This line indicates that the printer is ready to begin v prinl evcle and will go
HALSE [(highy while the printer is in Lhe process of printing a character, This
line: is wuppressed when un END OF RIBBON condition oceurs.

This line indicates that the printer is ready o necepl u carriape motion com-
mand. This ling will go FALSC (high) while the caeriage is in motion,

This line indicutes thul the peinler i3 ready 1o acecpt & paper motian wom-
mand. This line will go FALSE (high) while the platen i in anolion.

This line is always FALSE (high).
This line indicites that the printer is selected, is praperly supplied Witk pow-
er, and oo internal malfunction exists. The line poes FALSE during a

Festore aperatian,

{In the LQPT, this line iy fuol uzed. )

524 (wnibns Interface Signals o ]
Standard PiXP-H signals interface berwesn Lthe Omnibus and the controller, Detuiled mtoraation on
the function and timing of these signals 3 condained in the assogiated PDP-8 muinlenance mannal.

525 TPDP-§ Werd Struclure

Tl PDE-3 uses 12-hit words for both datas and instruetions. The function of the eight [OT instructions
is discussed in Chapter 4 of this manual; cirewil operalion during the cxesution of sach instruction
discussed in the [ollowing perugrapls.




53 DETAILED THEORY

531 Basic Primter Crperation

When the cireuit breaker on the printer desk is closed, de power ia applied to the prinler via the printer
power suppy. Initiahzng vurieus ciecuits, cleazing the controller DONE (eg, resloring the carriage o
the leftmosl positien, wad returning the print wheel to home pesition is usually accomplished by either
powering up 1he compuer ar (with the computer powered up) pressing the 1N1T key on the program-
mers consale, Lnitialization can alvo be accomplished by executing a Clear AlF T lapes mstructuon (IOT
10Ty ar 3 Hestore instroetion (DOT 8507 Thereaftor, the sequence of operulion i a typeal word
nracessing applivalion is generally, but not necessarily, in the fllowang order: :

|.  Reading the conteolicr status register (TOT 6505) 1o sample the Ready lines,
2. Lifting the single-colored nbboen (I0T 63K},

1. Prinling the first charagter (10T &304).

4, Moving the curriazse Lo Lhe next position {MOT 653},

5. Priating the segond character (TOT 65047,

0. Moving the carriaee 1o Lhe negt position (10T 6503).

Repealing steps 2 theongh & until a complete line s printed,

¥, Perfarming g line feed or olher paper movement (MO 63K,

4. Printing in the reverse direction {right to left) or pecforming o carriage retuen (16T &503)
and thed princing in the forsard direction (lelt {o righl).

Cnher aperations inchide Skip vn Tone (IOT 65000 and Read Drata Hoffer (10T 6501}
The theory ol operation of sach of the eiglt LOT instructions is discussed in the following patagraphs.

MOTE
The timing relationships in Flgures 5-2 throogh 37
are approxiniole and nof necessarily drawn to scale.

53.2 Restore Prioter and Clear DOIVE Flag ( 1OT 6507 _
Observe e contraller Block diagram in Figure 5-1 end the coreesponding [T 6507 waveluvomns in
Fiplee 5-2,

When the printer wddress is deceded, there is o match, and INTERNAL 170 L is asserted, At the same
time, the lnes Jubeled TFLIOT TL and [3] LG 2.3, 4, T H are esseried. When timing palse P2 aceurs,
TP} H is usserled, so thar [31 TP 1. is asserted. The leiding edge of Tl TP triggers the 2 ps ome-
shol. The high ougpue of the 2 ps one-shot clicks T 10T 7 L into the sorrespandine T Mip-flop,
whese oo owgput s applied e o NANTDF pate, The low output of the 2 us one-shol 8 labeled D3
C1FAR [DONE L oandd 35 wlso usserted at chis time, causing 133 DONE {1} H (o be negared.
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Figure 5-2 Wuovelormy Jor [OT 8307 [Restore Funetion)

At the end nf 2 pa, the high owtput of the sctcling delay one-shot goes low, wiggering the sirobe one-
shol, The high wvutput af the 50K as one-shot gates D1 1Y 7 L into the printer ags RESTORE L, The
Festore steobe clears any printer error conditions end initistes mavement of the carriage toward the
extreme lefirmast position and movement of Lhe prinl wheel loward is home position. While Lthe car-
riage and print wheel are moving, the printer negates all of its Ready status lines, When the strobe one-
shil Lmes vul, RCSTORE L is negated. Lipon eompletion of the Restorc operacion, all of che princer
Beady salus lines ace asserled. The end resalt s that 134 DONE FLAG H is asserted, This, in turn.,
endldlcs the firse of 190 sequentially arranged Mip-fops in the vyne lagie {Mp-Nop EI1-5). Setting of the
first flip-flop accurs on the tailing edge of the nexl D1 TPA L clock pulse uad cullses the secend flip-
Nop {TE1-4) ta be enabled, {ieneration of the next D] TP3 L clock signal now elfects the lollowing:

. Asgerts signal D3 DONE (1) I which, in Llum, generules the TNT ROST L signal te the
PLIP-R.

2. Asserls signel D8 CLE DONE H e clear the K EA 1YY deveet flip-flops and negats signal 134
IMINE FI.ADT H.

Another way ol restoring the printer is to assert HUS IMIT H. [n this case, D1 INIT L is asserred. so
that RESTORE L is weserted (provided jumper W7 s installed), 125 IHONE (B H is negated, and all
registers and flip-flope are cleared. When D3 LEFT PAPER (1] H goes law, the PAPER RIGHT
REAIYY | line o the starus eepisler i enabled. When BUS INTT H goey lowe, 131 TNTT L goes high, =o
that RESTORE | is negated, Signal 133 DONE [1) IT is asserled to penerate TNT RQST L in the sume
way b deserihed in the preceding paragraph.

The CHECK L zignal cewtains neguled unbl un error ar malfunction occurs, at whigh time it 18
wsaerced, A Kestore sequence will clear & CHECK condition bul will not clear spmul DS DONE (T H
(DML Nag). In this case, the DONE flag should be clearsd by a Read Stains insteuction {TOT 63057,
Rermovul und respplication of princer power will also indtiate the Restore sequence to clear a Check
conditien. bul nol the DONE flag.
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£3.3 Rend Stanus Repister (10T 6505)
Ohecrve the controdler bluck dingram in Figure 3-1 and the gorcesponding 10T 6505 wavelorms in
Fiware 3-1
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Figure 5-3 Waveforms for 10T 6505 (Read Status)

Whea the printer address is decoded, there is o march, and INTERNAL 170 L is asserted. AL the same
timc, 131 10T 5 Loy wwserled, C0 L is asserted, and 1 L is asserted, Asserting C0 wnd C1 sets up the
condition Toc lranslercing the data, DATA (11 L, ta the aocumulator frem the controller trans-
ceivers. The aclual galing of the status lines takes nlaice when D1 I0T 3 L is asserwed, Asserting 1t
0T 5 L also canses [35 DONE (1} H to he negated at clock time TP3 (D1 TP 1. asserted)

534 Write States (TOT 6500}
Ohserve the eantraller block dizgram in Figure 5-1 and the eamresponding IOT 6506 mavetarms in
Fipure 54,

When the priater address is decoded, there i a maleh, und INTERKAL 170 is asserted. At the aurme
time, D1 1CFT 6 1. is asserted and CO L % usserled. The combinacion of CO [ asserted and C1 L nepaled
i3 the gonditinn Tor lrunsferring the cureend contents of the accumulatar inte the conlroller via the data
lines, [PATA {117 L. The data applied to the contraller transceivers becumes D2 DATA (0111}, OF
Lhese 12 signals, only five are applicd ta the inputs of the slulus register tlip-flops, These lines are
lubeled D2 DATA {5 8,49, 10, 117 H.

5-7
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Figore 5-4  Wavetorus far FOT 6506 {Lowd SLeiud)

A clock time TPD, the D2 DATA apnals are clocked inte their corresponding seatus register flip-flops,
and 123 SET DONE H is assertad, so that D5 DANE (1} H s ayserled. Pronler epecations Lhat nowe
tuke pluce depend on the stored content af the status register as described below:

I IID2DATA 10 TT i ayserted, then D3 LIKT BLEK (1) H is now asserted, so that LIFT BLK
L is asseried. When LITT BLK L is weserted, the printer ribhon is lifeed to the up position.

20 T2 12471A 11 H is asserted, then D3 INT ENBL (13 H i wsseried.

5. I D2 DATA 5§ H is wsserted, then 133 1LHET PAPER (1) H is asserted and 33 LEFT
FAPER ¢ IT is neputed. Similacly, iF D DATA § and % are agserted, 121 HalL 1315
ENGAGE (11 IT and D3 LIFT RED (|} H ure asserted.

When D3 INT ENBL (1 H and D5 12NE (1) H are both asserted, then INT RQST L is alse asserted.

45 Print Character (IOT 8504)
(thserve the cantroller block diageam in Figure 3-1 wnd the corresponding IOT 6504 wavelorms in
Fipure 5-5.

When Lhe prinler addresy 1w deended, there ia a matgh and INTERMNAL [0 L is asserted, At the same
timng, the tfollowing signals ure wlso asserled:

DIIOT 41,
DI IOT 2, 1,4 1.

DIIOT2 3,4, 7TH
oL

The comhinutinn of €0 L asserted and C1 L aepated is the condition for trunsferring the current
conlenls of lhe secumulator into the concroller via the dara lines, DATA (00111 L. This particular dara
represents a printer command {1 of % charagters),
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Figute 5-5 Waveforms for 10T 6304 (Print Character)

When tming pulse TP3 oceurs, TPO3 H ia asserled, so that 131 TP3 L is asserted. The vombination of
137 TEY L and 130 13T 2, 3, 4 L clocks the dula into the LQPDB daca buffer, with the resulc that the
eorresponding bits al D {1024:1/2) | are usserted, In this cose, D4 L s the MSB und D1 L isthe 15D
(Figure 3=00.

The leading edize vf D] TP triggers the seltling delay onc-shot The high autpul of the sertling delay
one-shol clocks D1 1O0° 4 L into the corresponding insleoction starage [ip-flop, whose ane uniput is
amplied Lo @ WANIY gate. The low output of the setding delay one-shol i& labeled D3 CLEAR DONE
L und is algo psserted at this Lime, causing DS DONE (17 H to be negated. '

When che settling delay one-shot times out, its high outpul poes low, triggering the strobe one-shot,
I he high outpuil of the strahe one-shot gates [31 KOT 4 L int the printer us CHARACTER STROBE
I.. The CHARACTER STROBE {ransfers the printet command inte Lhe pringer. The deceded com-
mand igitiates mavement of the print wheel to the programmed character, whereupon the pring ham-
nier is enerpized W actually print the churucter. While the print wheel is moving, Lhe printer negales the
{HARACTER BEAIDY fine und iprores any farther print character commands, Upon completion of
the printing operation, the CTIARACTER READY bil iz asserted, thereby causing [ DONE FLAG
IT Lo be asserted. Alter Lhis sienal, 125 130NE (1) H is generated 1 Lthe same manner as described far
the Restore function.

5.3.6 Maore Camriage (LOT 630 _
fihserve the controller blosk disgram in Figure 5-1 and the corresponding I0T 0412 wavetorms m
Figure 5-6. '
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Figure 3-0 Wavelorms for 10T 6503 (Carrigpe Mation)

Clrenit operation lor 1his mnstruction is che same a3 thal for I0OT 8304 (Print Character) except that
CARRIAGE STROBE L is asserled und the CARKRIAGE READY slatus line sels the DONE Nuog.
Interpretation of the data bits for carriege mavement 5 illustrared in Figure 4-5.

5.3.7 Muove Paper (IC¥] 6512
Obzcrve e conlroller hlock disgram in Figure 3-1 and the corresponding 10T 63502 wavefarms in
Figurg -7, '

Cireuit nperstion for this inscruction is the yame ay that for 1OT 6504 (Print Character) exeepl Lhal
RIGIIT PAPER STR{OMEH L js asserted when (he strobe one-shot is triggered and D2 DAR 111V H is
negated. excepl thel the PAFER RIGHT READY status line sels the DONE-Mag. Interprecation of
the dara hizs for paper movement is illustrated in Figuee 4-4,

5.3.8 Read Data Buffer into Acowmwlater (TOT 650017

Wlen Lhe printer address is decoded rhere is o muleh, and INTER NA L 1/0 js asserted {Figure 5-17. At
the same time, D1 TOT 1 L. is azserted. as are CO L and CI L. The combination of C0 1. and C1 L both
asacrred is the consdition for clewring the ascumulator and then reading dutu Mmom the cantroller data
buffer into the accumulator. To this cuse, D2 1I3HR Q01 H through D2 DBER {17 H are puled ontas the
Ommibus via the transceivers wher D TAOT 1 L gaes law,

549 Skip on Done (TGT G500 _

When the printer addvess is decoded, there is 2 mareh, and INTERNAL 170 L is ayserted (Figure 51},
Caongurrently, T TOT O L s wsserted, |F DONE salready set [D3 DOME (1) H wiserted], then SK1PL
i asserted and applied to the PDP-EB via the Omnihus,
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CHAPTER 6
SERVICK

6.1 INTRODUCTLION

6.1.1 Scope

This chapier deserihes preventive and corrective maintenunee procedures for the LOPE-L prointer.
Helpful hints ta Taeililale fawlt isolation are provided, wherever possible, and step-by-slep procedures
ta remedy Meld cepairable malfunetions are given. Load and ron procedures for the LTOPE-E diagnos-
ties are wlso deseribed, A trouhleshooling lowchart is provided in Appendis E as a quick reference for
isalating problem areas.

£.1.2 WYainteoance Flan .

Lxcepl fur Wechanical aligament, repuir of the LOPM iz carried aut an v module swap bagis, All PCBs,
us well a8 Lhe cartiage assembly, ure fisld replaceable, Printer requiring re-stringing of the curmiage
drive cable or replacement of the castiage drive motor are to be swapped out of scrvice and returned 1o
4 depat repair laeilily Noe repair, Preventive maintsnance (cleaning and luhrication) s 1 be carsied owt
an g namn-schednled basis, '

6.1.3 Resnoroes
Al maintenance is accomplished using the parts und materials provided in the spares kit contained al
each applicable feld service hranch. A Tiw of the marerials included in this ki is given in Table 6-1.

Tablc 6-1 Recommended LOPY Field Serrvice Brauch Spares

Purd/ M acerinl Pact Malerind

Fower Amplilier PCB Laver, Manifald

Carriapee Amplitier, PCB Hammer Lnerey Swilch

Serva MCEB Covwer Open Swicch

Logic 2 PCH Lopic | CB

1300 Alignment Toal MM other PUR

T15 Tors Diriver Transduger PCB

T9 Tozs Doriver Camure Assembly

135 Lamp {4} Shult, Carriage

Fuag IACGHSA (3 - Hammer Armature Aayermbly
Fuse JAGTA (3 Pickup, Maenetic

TFuse SGBBE (3) Reur Carriape Beating
sicrface Module Ribbon Lift Assembly
Rihhon Ll Coll Assembly | Ribbon Out Sensor

Crear, 83T Spur £arriare H nme Sensor

Plulen Knah Qut Sorew

Leswar, Prossures Heleane Bl Arim, Right

Bail Arra, left

£l




6.2 FRLEVENTIYE MAINTENAMNCE

2.1 Preventive Malutzuance Schedule

There is no rigid schedule for preventive maintenanes, It is to be completed during service calls and
then only when it 25 evident that ne lubrication has been carried out in the [ast six months, 1Fno servics
cills hate beets mude on u given prinler im u one yeur fime penod, then o specied toip shaold be made to
clean and mbricate the printer.

6.2.1  Moutberisls Hequired
Cleaners and lubricunts requited for the preventive maintenance procedures are listed below,

tappropyl Alcohol 1% Muliipurpose Lithinm Grease
Malyonte 557 Palvail Type 280 (BEC)
Lusclile Thickness Crauge

Claten Cleaner 3.79 (1 gal) Teiletype Greass

.23 Customer Performed Fquipment Maintenance

Custvmer mauinlenanes al the LOPE is limited to remaoval of fargign materials from print wheels.,
platen, ar cibbon i pletfero. This includes foreign materisly that might he introduced by spitlage or
diet and dust crearing [acrocs.

6.2.d  Field Service Freventive Maintenance

Frevendive muimlenunes exscuted by feld service peraonnel consista of three actiwities: inspection,
¢leaning, and lubwication,

6.2.4.1 Inspretion - To inspect the [LOQPS-F printer, proceed as follows;

1. Remove power from lhe LJPR- E by pressing the syslem OW/OTFE switch ar by dis-
connecting the ac power cotd going w the printer power supply (buse of cabinel).

2. Remowve lrant panel and top cover Lo gain acsess to printer mechanisms and PCBs.
3, Inspece all printer subassemblies for siphs of wear and lose, broked, or charced componenty.
4. Cheek the platen system far looseness or wobhble,

3, Check the vurriape syslem ot leoveness, wobble, and gecumuolation of foreign material on
the slide rails that could lead Lo erralic carfiage Movement.

fi. Check the carriage drive cable thoroughly for signs of fray or wear,

7. Remove the forms teactor. platen, fibbon coriridge, and peiol wheel. Thspecl each item far
signs of wear. This completes the inspection process.

6.2.4.2 Cleaning - Mozl greus of the DQPE-E are ta be cleaned using aleohal saturated wipers. Croep-
tions are the platen (which should be cleaned while temoved from Lhe printer), e plalen presyure
rallers, and paper bail tires - all of which are made of rubber. Use a platen cleaner such as Fedron o
cleun these parts,
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When cleaning all non-rubber components, proceed 2y follows:

1. Using uleohol suturaled wipers, thorowghly slean the printer to remove the seeamulalion of
puper residue, ink, and duost, .

I

Pay special attention to clesning Lhe slide rails and pulley to ensure frec or non-restrickive

movermenl of Lhe carriage assambly.

To clean the platen and other rubber parts, the platen cleaner must be used.

CALTION
Ensure thar the platen cleaner does nnt vome in con-
tact with sorfaces other thun theese rubsber parls men-
tioned shove. Flaten cleaocr may be harmhnl b
certain Gnishes.

Cleart the platen and ocher Tubber surfages with a wiper suluraled wirh platen cleansr,

CALTION
Do nol drop platen ®hen cleaming, Warpage muay
result and furrodnce erratic printout when
reinstalled.

6.2.4.3 Lubrication - Lubricale the inspected and cleancd printer in sccordunce with the following

canditiwng:

1. lubricate approximately every vix months for printers in normal daily use,

CALTIHON
Do nor Inbricate ton often. Ton much lubricant can
he worse than none at all,

2. Lubrivale u printer thal has been sitting idle for an extended pericd (vuch us o branch loaner)
betate purting in usE, Areas to be lubricated are: corriage syslem, careier system, and placen,

Lubricate the carriage system {Figure 6-17 vs folloaws:

A

b.

Carriage Rails (A) - Clean these items with aleohel wipers only.

Carriape Rail Bearings (B) - Spray with Molveote and manually oil on each side of
carriage rails.

Carriuge Pivors (O - Apply one drop of palyeil ta the pival on gach side of the carriage
frame.

Curriuge Pivot Spring Laops (D) - Lightly grease the end loops and posts an the pivol
sprine on euch side of the careiage frame with lithium presse.

Rilxon Base Flate Pivots {E) - Suturate the fell washer on each end of the base plate
pivot ghaft with palyoil
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Figure 6-1 Carreiage Svstam Lubrication Poinrs

h-0AES

f.  Ribhon 12rive Sestem (T - Apply one deop of polvail to fhe drive and idler gest shalts
und to the drve key sloL

=

Hammer Armatuce Fivots {(r) - Remove the rubber cup and il the grease chamber
witl lithivm grease, BEeplage rubber cup when [nished. :

h.  Print Hammer (HY - DO NOT lubricate this jtem, 1f customer uses cloth ribhen, ensice
thul hwamer s clean.

Lubricate the carrier system (Figure §-2) us lollows:

!:~_l

Paper Feed Roller Shaft Pins (A) - Lightly grease the eipht {8) pressure reller shall ping with
Lithinm preass,

Platea Position Lewver Detent Plute (By - Lightly geease the inside of this plate with lithium
gr:f-.u'-.l:.

Plaler Positicn Slide DPlates [Carrier Frame) () — Lightly presse eaposed slide surfaces

ilever maved Limin ta limithand all points of contuct with pivols, sccentrics, guides. cic,, with
lithinm grease,

6-d
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Figure 6-2  Carrier System Lubrication Pointy

4. Plauen Position Torgque Shuft Ends, Bearing Surlucey, ind Spring Loops ([0 - Lightly arease
s points with lithium prease,

5. Paper Releuse Lever Tab Ramp and Shafl Pivors (K - Lighlly grense these points with
lithiwem frease,

& Daper Release Torgue Shult Pivots and Arm Sluws (Fp - Lightly grease these paints with
fithium prease.

7. Puper Bail Pivors {£5) - Lightly grease these two points wilh lithinm greare.,
Lubricate the placen | Figure 6-3) a5 Tullows:

|, Paper Feed Tler Gear (A) - Lnspect the lurge [ell washer behind this gear. IF it is becoming
while in color. satueate with palyol.

3. Dlaren Belease Tab Arms {B) — Lightly grease the pontuct area borween these arms and the
currier ride (rames.

"A Platen Hubs (C1- Apply ong drap of polyodl to the bore of the hubal each end of the platen.
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Figure &-3  Platen 1.ubrigarion Paints

4.3 DIACMOSTIC TTINCTTONAL DESCHRIFION

631  Owveragll Performance Test

Dnaenastic tese 13HLOA iz used to check the averall performance of both the controller and printet.
Thiz diagnostic huy two main pargs;

1. Llmernal legic 1esis — These tesls vre run with the LQFE-C printer placed ofFline and serves
ta ewgrgise the controller (MB36E) circnils.

2. Dwnartiic prnler tests — Theae lests are executed with the LOPS-K printer on-ling and
dyaantcally check all prioter operulionat cupabilities.

6.3.1.1 Contraller IMagnostic Test - For this check, the printer must be placed offtline. Do (his by
remowving the printer top front cover, The controller diagnostic tesr is now activated by following the
slepe 0 Parurcuph 6.3.1.3.

Once iniiaeed, the interadl logic test loops 4096 times and, provided (hal there are nu errars, the
messupe FND OF LOGIC TEST is displayed on completion of the test,

If am @rror -::uc:n:ﬁrs. the internal logic proeram displays “DHLQA FAILED™ Alag, the following pro-
prum parameters are displayed: PC=XXXX, AC=XXXX, MQ=XXZX, FL=XXXX.

6.3.1.2 Priolcr Dynamivc Diagnastic Teste - For these checks, the printer must be placed on-line, Do

this by replacing rhe [ronl cewver on the printer. The printer dynamic diagnostic tcsts can now be
activated by fallowing the sieps piven in Puragraph 6.3.1.3.

(-0




#.3.1.3 Idiagnostic Load and Run Procedore — Ta lpad and run printer diagnostic DHLQ A, proceed as
Ferlleswyn:

I, With syatam power OM, place diagnostic diskette in Drive 0 {Jeft part),

1. Cloae drive door.

3. Press START switch then obseese that the VI52 displavs the following:
0133 |

4, Type any key an keyboard, then wait for the ¥T52 to display the following:

3, When runoing internal logic fest, procecd to step 6. When running dynamic printer tests,
procted to stop 8, .

. Using the kevboard, Ivpe any key and observe the following messnge:
K IDH1.0Q4 (or whatewer version softwans installed}

7. Press Lhe RETURN key ve lhe keyboard. The dispoosuc now beping aurematically at
address B2 (inmrnal Iogic rest).

B. Type the fallowing message an the VT332 display:
CGET SYS DHLOQA . 8V
9. Press the RETURN key.
MNOTE
At this poiot, service peraonne! may wish o alcer cer-
tain diagnoatic program constants in order to run the
tasts on 21.5% cmi (81,2 in) rather than 35,56 :m 14
inh paper. Albering of constuols is covered In Paras
praph 6.3.2.7.
11, Type the following message an the VI'52 display:
START D202
1. Preas the RETLIRN key: then, while holding the CTRL key down, type the letler G
12, Check lhol VT332 displuys Lthe following:
SE=
13, Type lhe number of the desired dynemic prinler test [0045-0057 (e.g., swirl pattern is 3 y}].

14, Press the RETURN key, The selected diagnostic test i now executed an the printer.



6.3.1.4 Mannal Entey of Characters for Frinting — Printing of operator-selecied characiers is accome-
plished wsing dynamic diagnostic test S6y. To prinl & line of desred characiers. proceed as follows:

1. Selecl diygrnoslic 1est 56; using the steps o Paragraph 6.3.2.3.

2. Enter a line of desired character vie the kevboard. Each character is displayed on the V' T52
chisplay us il iy byped.

., When the desired line of characters is enfered and displuyed, press the RETURN key, The
displaved character atring is now echoed on the prinlec.

6.3.1.5 TIlultiog a0 In-Prucess Dyoamic Dlagnostic Test - To scop an in-process printer disgnoslic 1est,
sinultuneously press the CTRL and T kevs on che kgyboard.

é.3.1.4 Restarting Iynamic Diagnostic After Halt - To initiate another diagnostic following a halt,
procesd ay falluws:

1. While helding the CTRL key down, t¥pe the letter (3.
2. Enter the npmber of the desired disgnostic test.
1, Pressthe RETU RN key: the newly sebected diapnostic test is now executed,

6.3.1.7 Procedure Tor Modifving the Conrents of a Eocation - To modify a locstion [ep, a8 for 21,39
coy [B=1/2 i) rather than 35,56 cm {14 in} wide paper] procesd as follows:

1. Simulluneously press the CTRL and C keys.

I~

Cheek that VT32 displays the following:
3. Type the following message on the YT 52
) )

4. Press the RETURN key: then check that the VTSI display emecutss two line leed
cortunands. :

5. Type the ogtal natation of the address to be altered; 1hen press the [ (slash) kev.

6. Check Lhat the location address and its contents are displayed on the ¥T52. Tor exumple, if
u line lengrh constang of D204, is stored in location [0 34y, then the message displayed on the
VT32 is;

(43470204

7. Enter the new parameters in the sclected location by typing the desired values on the key-
board. [For example, location 0134 iy chunged From 0204, 1o 31 10 to run the diagnostic an
21,59 (R-172 in) puper. Similarly, locaton 1334, is changed from 3044, to [N, B3 run test
47, on 21.59 (5-1/7 in) paper].

E. Press the RETURN key, The now parameters at¢ now gntered in the selecled location,

%, Seostep 100in Purapruph 6.3.1.3 Tor resturl procedurs, ' :
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b4 FUMNCTIGNAL SECTION FAULT ISOLATION

6.4.1 Specific Tests and [Descriptions

When reporled failares indicate erratic printer behavior or degraded print quality, a eotul performances
check can be achieved quickly theough wse of selective diwgroslic lekts for spec e operations or chur-
agters, These tests complorely exercise the princer, A breakdown of l.he diagwastics und Lhe sperational
currihilitiey T.|'H:].- teat wrc as follows;

I Test 45 - ITorizonlul spacing. Thiy test checky that the curmisge is heing positioned by the
prograsuyued umount before pramdiop euch dot.

o8]

Teout 461 - Yeroical spacing, This tests checks that the paper s advanced by the programmed
arLounl prior te prnting & 5.08 cm {2 in) lne of undetsenres.

Lad

Test 47 - Carriags ]Jnail]nhj.ug_ This test checks 1that the corrope is being pesitioned
garregtly,

4. Tesl 50 - One line/charagter. This test checks the pring velocity of the printer.

5. Test 31 - Swirl pattern. This 1esl checks the ponting of all cheraciers on the prine wheel,
Printing of a dozen lings is sufficicnt ¢o determine the quality of print, Line feed problems
can wlin he detected during this chock by ohserving the relationship between wcute ageent
unt underyeore charackers.

. Teat 52 - Ribban lift/ drop with overptinl. This tesl checks the ribbomn Ll capabidities of the
printar,

Tesl 34 — Nunprinting character codes, This test checks that none of the ASCTE control
characrars can couse an erconeaus chareeter printaot. Tor sll conrel chareceters, the lower
case w iz prinded.

d.  Test 36 — Operator generated print line, This test allows the aperater to enter a line of
churacters an the display for subsgguent printout on the DOQPR, To further evaluute print
qualily, use Lhis test us [ollows:

a4, Enrer and then print a line of capital Fs. The ohserved printoul can then be nsed to
check platen height acttings.

b, Enter @nd then prinl & line of capitul Hs. The observed printool can then be used 1o
check print wheel Lo hammer ulignmenl.

fd.l  Fault Isnlation

Tuble -2 surnmarizes catastrophic failure modes and remedial agtions far the L PS-F printer. Table
&3 sununarises degruded printout Teilore modes and related cotrective wetiony.

6.5 TROL RLESHOTING

&.5.1  Tnitial Apalysis
In peneral, peinter mellunctivny cun be considered as falling into one of two browd cateeonies:

I. Printer fails o print — Such calusicophic [auwls vsually stem [rom electrical or electronic
malfungtions such as no ac power, o bad power supply, or defective PCBs,

2. Prinled dita ts erromesuy or degruded — Fuailures Talling in this catepory generally ane cuiged
I misalignment of ooe or moere af the numerous TOPE-E mechanicd] adjnsiuments.
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Oveasional and inconsistent problems such as the princer going inte check or & broken mylar cibbon
are special cascs, that is, they do not full in cither of the above calegocies. In most instances, however,
the ficld service representative cun begin the anelysis by placing the observed fault in either of the
previously mentioned teee calepories.

Prinlers recelving normal pawer and yet falling in the faily-to-print valegory may have a favlty eon-
tealler PCB or the interface cahling may be disconnecled; defective, A swap owt of cantraller PCBy in
the PIXP-3, coupled with 4 check of interface wiring connections, may correct such malfunctions. The
internut logie test portion of the prinler diagnostic test should be tun to evaluate conlroller PCB
aneration prior Lo swap out, IF the printer atill fails to print following replucernent of the concroller
PCH, then the printer PCBs should be swapped out, beginnine with the lopic 2 PCB.

If the printer exhibits same movement (e.e., carriape and peint wheel motion) but still does not prinl,
the Muult mest likely les in the prinlee PCH {Figure 6.4}, 1f the printer still Faila Lo print. follewing o
swup wul of e print wheel amptificc PCR, it could mean that the hammer iemature <oil is
open/burned aut and must be replaced, [n such cuse, ithe enlire carriage assembly mist be replaced.

Figure fi<4 indicutes the muin talefs) pluved by each of the printer PCBs and a3 such is useful mn
determining which PCB should be swapped out for any given malfuncion. For example, il there iz
prind wheel and hammer movement, but 0o carriage motion, then the cardape amplifier and servo
PCHs showld be swapped out, (Refer to Figure 6-16 Tor further PCB relerenee locations.)

Troubleshooting information el the end of (this chaprer breaks down all failure types in greater detail.
Svmptoms and remedial actions are listed for all malfunctions in the faila-to-prinl calsgory, For mal-
funclions is the degraded print category, sample printaut errate (reluled e the dynamic diagnostic
tests] arc shown, The related adjustment procedure Jor cocrecting the degraded pring quality is slso
referenced,

6.3.2  Alignment aod Adjusimend

The subseguent paragraphs describe the alignment progedures to be curried oul on the LQTE-E print-
ar. The majority of these adjustments requite wse of the speoiu] alignment 1ool inclnded in the spares
kit, Figure 6% shows wn vulline of lhe wal and indicotes the intended wse of its various mechunical
fescures.

The fellewing conditions are set farth as prereguisites for carrying out alipnment procedures invalving
the special taal,

I.  Power — Power is 1o be applied when making these adjustments, Pawer i neceusary o
electrically detent the print wheel and carriage servo motars. 1t is alyo necessury for cyveling
the printer through a Restore sequence when required.

2. Platen - A defect (mes pluten iy to be installed for all platen adjusiments,

3. Ribbon - Ribbon adjustments arg to he made with 3 mylur ribhon installed.

4,  Plaen pasition {manifald) lever — This conlral is Lo be positioned fully forward for ull
adjustmenty.

CAUTIOMN
To prevent damage to the printer, always remuwve Ui
alignment tonl from the print wheel moter shofr
belure initatiog 21 Beslore sequence,
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Print Wheel Amplifier PCH (TT) Serve PCR {C) —
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Figure 64 Printed Circuit Board Layoul and
Function Desceiption
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Figure -3  Multipurpose Alignimen Tool

Print Wheel t0 Hamnter Adjustment - To align the peint wheel with the hammer, proceed us

Apply power ta the printer, wnd verify completion of Restore seguence,

Remove any paper [romn the carrier, remave the ribboen carcidge, and remove the print
w heel.

Testall the tool fiemly an the print wheel motor shaft, and ensure thal it is properly seated
with its alignment slot Bl centered over the print wheel alignment tab, Ratate she prml
whee! motar und Loel Lo bring the tool's hummer slol B2 o the top in front of 1he print
hemmer.

Block the carriage home sensor (insert a piece of dark puper in its slot) to detent the print
whesl motor.

\uanually push the hammer forward Lightly, uatl its face enters. hammer slol B2 on the too)
iTigure 66} If the hammer slides easily iuto the toof slot withaut contecting the sides of the
slol. pring wheel to hammer ulignment is correct. Therelore, no adjustment is necessary. 1T
the hammer [ace contects 1he tool surface, caontinue with this procedure,
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Figure -6 Print Wheel-co-Hammer Alignment Positions

& Plave w 174 inch apen wrench on the neg of the print whesl matoer shaft and hald to prevent
the shafl feomn tiening. Move the lool, us necessary, to uchieve proper slignment with the
hanmuner,

CAUTLON
[n thin mtep, the'toal is moving the print whesl locator
tab /serwor Napg on the motar shaft. This part has
heen honded io the shalt with Loctite. I B is ooces-
* sary to flex rhis pare o brenk the Loctite bond, exer-
cise care not tn deform the part. Hedond with
Loctite when alignment has been complated. Clare is
essvntial in this step since movement of the home sen-
gor flap (relative to the hume scosor transdocer) may
mecessitate carrying our the adjustment procedure o
Paragraph 6.5.2.4.

7. Repcat step 5 o verily proper print wheel to hammer wlignment; thén, remove carmiapre
home sensor block.

6.5.2.2 Fluten to Print ¥ heet Alignment Procedure = This adjustment affects both platen height posis
tin and card guide position. Therelore, hath of thesc adjustment procedures must be carried out after
rligning the platen 1o the prinl wheel. Procesd as follows; .

|, Apply pawer and looscn the card puide mounting screws and lower the guide as far as it will
g

WARNING
IF the alipnmient ool s instulled prior o applyior
power, the print ®heel motor shafl will atiempt (o
agin tn the HOME position with the tool attached,
The resultant action could cause boath personal injury
and niajor damaye to the carriaye ares of the printer.
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Tilt the prine wheel motor forsard and verity chat the alipnmend tool (mounied on the peint

wheel shuft) clears the card guide completely (Figure 8-T), Tilt it back again,

Figure &-7
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Platen-ta-FPrint Wheel Adjustment

Place the carriage servo switch {located ncar top edge of the carriage power amplifier, PCR,

slol D im the OFF position.

4, Using a l/4 inch npén entd wredch, loosen (he locknul an Lhe fromL eopenlric, positean Lhe
Fronc cocentric on cach eud of the carrier assembly, and set each to its midrange (lobe facing

Ln

fr.

-1

o
h

away from you,

Mowe the careiaps as Tar lell as it will pa. Till the print wheel motor Tocward and werily the
tollowing relationship between the platen and the tool:

.

The miniomum platen sctting 15 when the oal's platen adjustmene tabs () lightly

touch the pluten surface with g barely perceptible drag,

b,

The maxinum platen seiiing is when clearsnce ol no more than 00078 cm (0003 i)

gan he measured between 1he tabs (T} and the platen surface.

Tilt the print wheel maotor back and mowve the carriage ar far as it will go; then, tilt the print
wheel mulur forward again and check the pluten-to-taal relationshap. 1T the plalen adjusi-
ment is within the limils slated abave, and 13 equal Lor boh ends of the platen, then bo
adjustment is necessary. If the print wh&el to platen serting is out of tolerance, continue with

the following steps,

Liwsen the lwu reur soventoe slide elamp screwy snd the screw Toc (he cear eceentrio wselC

Adjust the eear cocentric, using a 7/16 inch open end wrench, 1o bring the platen clearance
to within the limits specified: then, tighten the slide clamp serows,
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2. Muove the vurmiape w the opposile end of the platen and check for proper slearange,

10, Repeat steps 8 and % until the clearange on cuch end of the plalen ure wilhin specified limics
and ace cqual,

11. Tiphten rear eveeniric cluing serews when adjusument has bean completed.

6.52.3 Card Gulde Helpht and Posidon Adjustment - When this propedure iy commed out immedialely
after the platen to print wheel adivstmcnt, it con be gasumed thet the two curd puide monnting serews
have siready hoen |oosened and the card guide Jowered. Tf the card puide has not been lowered, lnosen
the two mounting scresws and Tower the puide as far as it will go, Alzo, engure that the alipnment 1oo] 18
positioned fiemly on the iotar shaft, To adjust the eard guide pasition, proceed ws follows:

1. Push the print hammer into the hammer slat (B2} on Lhe Laal, and hold it there (Figure 6-8),

- PeI% IR
CARE SLIDE
II'_ LGEFF:I;IE"B'H - AEmMEH ., Heahd LR
- .,

N .t-?-':
£ — N

£ - -
S T T
ALATEN " i’
1
-
[
- ZEREW
da-'E

Figure -8 Card Guide Heipht Adjoustment

2. Raise the card puide gently, until its top edge contacts the undersides of card guide align-
mend 1abs, D1 and D2, with squal pressure,

3.  Helease the hammer and, while helding (he card guuﬂe in contast with the wal, tichlean the
card puide's lwo mounling scraws,

4 Tsing 2 BA127 2m (0,005 in} plastic shim, check Tor no-deag shim clearance betwesn the card
guide and ths ribbon guide posts on both sides of the carriape. Normally, this dimension is
et by the depth ol the ribbon guide posl tabs, Shim drag indicates the curd pujde has
become tilted, in which cuse s support arms should be gently reformed L achieve proper
clearunee around the ribbon puide posts,

5 Lising the 00127 em {0005 in} plastic shim, check for no-deag clearance between the card
guide and the platen aleg the fall leapth of the platen.
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§.52.4 Ribban Height Adjustment - T'o adjust the rihboen height (Figuee 8-9) proceed as follows:

1.

10

14,

L,

L.

Manually position the currape assembly to Lhe left of the carriage deive motar.

Using a Torx driver, loosen (do not cemowe) the front slide rail hold dawn serews; then,
mave the slide rail to the left ta disenguge it from Lhe carriape assembly,

Lising long nase plises, remove the two retainer clamps from beneath the fonl slide rail
bearing assembly (Figure 647,

Romove the slide rail bearing apsembly Lo gain access wr the ribbon lift coil mounting serews
(Figure &-100.

Place 2 5732 inch box and wrensh on ane of cthe two lock nols (Figure 6-10), then wse a 37146

inch mut driver to lgosen the screw o couple of (urts. Bepeat loosening procedure for the
socond hbaolt.

Using a 3/16 inch wrench, loosen ribbon lift secentric locking screw [Fipore 6-9).
Remove print wheel and install alignment too] femby on print wheel shaft,

Tnatell u mylar muolistrike ribbon: then, rotate tool so that wide gap (E) ol base of teol is
positioned apposite print wheel hammer,

Manually push up an ribhan Kt grammel (Figure 6-9) s that grommet eontacts ribbon Lefl
eccentric.

Uring o slolted head screwdriver, rotats eccentric o lhat w mylur ribbon appears in notch
{EYy an alignment tool; then tighten the ribbon Ll eccenttic locking serew,

MNOTE
Lebe of ecrentric must he Facing front of machine.

Inserr a (L1FHE2 cm (DAI0R in) plugtic shitn becwesn eibbon litt coil and pole plate,

With ribbon il gromemer clanped apgainst ceceniric, energize nibbon Ll coil (see
Diagnostics].

Blace s 002032 om {408 in) plustic shim belween ribbon Lift coils and pole plate {Tigures-
14Y.

Flace 5:32 inch wrench over ang of the two lock nuts.

While holding resr of ribhon 1Mt plate down [with 0.02032 em {0008 in} plastic shim in
nlace], use a 3716 inch nut driver 1o exert upward pressure on nbbon lift ool mewnbng bl
then Lightten Lhe boll. Repear steps 14 and 13 far remaining cibhen Bl mounting bolt. The
clearance berween top of ribbon lift coils and eibbon base plate should now he exactly
(EN32 om 08 in).

De-enerpize cibbon litt coil by pressing the RETLIRN key oo the kevboard,
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Figure 69  Ribbon Tleight Adjustment

0-14




I's.

L&

LIE ] R
_FT COiL

FEEN )
PR —

WOLTING

ECRENE

Figure 6-t0  Eaploded ¥iew of Ribbon Lift Assembly

While halding the ribhon lift prommet agnins, iibbon Lift eccentric, measue the gap hetween
eibbon |ift coils and pole plate. The pap should measure between 00076 and GO2032 cm
(0,103 and 0408 in}. Also, lap of mylar ribbon should be visile in noteh (B vn wlignment
taal. I not, repeal procedure in steps 10 through 14,

0n successtul compledon of procedure, remove alipnment tool and replace slide ruil bearing
assembly and slide ruil by reversing procedure in steps 1 through 4.

6.5.2.5 Carriage Home AdJustment — To adjust the pasition of the curriape home sensor flag ¢ Figure
f-117, proceed us follows:

L.
2.

LA

Wicth power applied to the prnter, iniliale a Restore sequenes,

Inzcrt alignment tool between printer mainframe casting and the carriage frame (Higure &
in.

Lling u Meeler pawge, measure the distance hetween tool taby F1/F2 und mainframe casting.
Check for o maximum cumulative distance between tool whbs uad mainframe casting of not
more than 0.02032 cm (0,008 in),

If gap exoesds 0.02032 cm {0.008 in), loogen ecoentric locking serevw, then adjust eccentric for
PIamerT fup.

Tightan cceentrie locking serew following adjusiment.
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Figurc o-11 Carriyge Home Adjustment

6.3.2.0 Hammer Armature Gap Adjustments — To adjust the hammer armamre gap (Figuee - 12),
progeed as follows: -

4

Remove ribbon cortridge and swing platen adjust lever Tully forward.

Install a print wheel and then align one of the print whes] character petals with the print
haramer.

ITold the hammer armature {Item A on Figure 6-12] aguinst the hammer ooils {F}

Push the print hammer {C)in ay far as il will go o lighdy cest the print wheel character pegal
(1] uguinst the pluten (P

Measure the gap berween the print hammer () and the hammer arimature (47, This gap
must be berwesn 018332 cm (073 in) and 021082 em (0083 in). IF nod loogen armateee
assembly maunting serews (G and position hummer armainre for the above gap, After
adjustrnent, tighten mounting screwy (0.

Mewsure pup belween hammer armamre (A) and che armature stop cecenine (B). This gup
must-be between 011935 cm (0.047 in] and 012192 cm (0048 in). Adjusl the eccentric to
achicws chis gap setting,

f.5.2.7 Platen [MTeight Adjustmenl - Flaten height adjustmene is achiswved hy rotabting the eccentrivs
(Teern A, Tipure 6-13) al each end of the princer, Prior to adjuating platen height, print e line of capital
£ by using digpnoscs test 56, Examing the printed £s {see samples shown in Table 6-3) to determing
whtich side of the platen is too low/high, Next, remave the platen and adjust the eccentrics for best
peint guality, Afier adjustment, the platen can be repluced and 2 new ling of Zs printed ta see if further
adjustment 5 requited.
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£.52.9  Print Wheel Home Sensor { Transdueer) Alignment — This alignment procedure is not roulinely
perfueinied in the feld, It is to be carried out only under sperial conditions such as the [ollowing:

1,  Randam prinl ecrors continue to accur [ollowing substtution of the castizge assembly.

2. The iransducer needs alipnment following the print wheel 10 hammer adjustmenl {Para-
eraph 6.5.2.1).

Alignment af the print wheel home sensor is u three siep procedurs - prinl wheel (0 hammer ulizn-
ment, trunsducer 8ap adjustment, and prinl wheel even timing signal alignmenc, The sccand ol these
aleps wdfusts the amplitude of the wansducer output spike, while the third adjusts the relationship af
lhe print wheel sven clack o the leading edge of the transducer square wave. An oscilloscops (
required for this procedure.

T alien the print wheel to the hammer, apply power and follow the procedure given in Paragraph
f.5.2.1. Rotlate the print wheel on the shafl, it necessary, to achieve ulignment, Replace the special tool
wn Lhe print wheel shalt with 4 print wheel then continue the procedure by performing Lhe following
gtepe.

1. Remowve printer oovers.

b

Remove posver lroim the printer by pressing the svstem POWER an/ofl switch or by dis-
connecting as power cord leading to printer power supply.

% Bemove transduecer POH and pluce on exiender board; then re-insert extender board in
teansdueer slot.

CAUTION
Mever remove PCBs when power is applied as dami-
age muy resull, Further, never apply power with a
PCB remofed since this eould also prove harmfol bo
the printer.

4. Pluce uscillascope prahes on resistor D230 on the transducer FCB.
5. Re-apply pawer to the printer.

. Initinte u Restore operation by pressing the cover interlock switch. (Il a diagoostic rautine
that leeps on the Reatore sequence is wvailable, vse it rather than manually pressing the
iuerloek switeh,)

7. Ohserve the vsrilluscope for 2 600 mY negative going spike each time the interlock switch is
pressesd.

8. II the ohscrved apike is Tess thut 600 mY, usc a 5/16 inch wrench to leosen the rear aut
{ Figure -151 on Lhe peint wheel transducer; then, muanually screw the transducer in or out to
achieve Lhe 600 10V condition,

2 Luock in position by tightening mear nut,

CALTION
Be caretnl uot to use (oo moch ferce siney daniage to
fransducer plastic hamsing may resull, Alse, ensure
that print wheel sensor arm does not hit fransducer
i Figure 6-15).
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11.

1t.

7.

i,

L%,

i,

2l

Eemove power rom the printer as in step 2,

Rermove extender board and disconneetl leansducer PCR; then, re-insert transducer PCE in
ulot €5,

Eemove logis board |, PCB and pluce on extender board; then, insere extender board in slot
A

Keunply power to the printer,

Connect one of 1 wicilloscups probes betwesn the channel 1 exeernal crigger inpus {e.g.,
CH | EXT TRIG INPUT i a Textronix model 453 pealliseope i being used) and pring
wheel home check point {chip E23, pin 14 of logic beard 1).

Place oscilloscope chennel 2 prn.l'.u: un print whesl even cheek point {chip EZ5, pin 6 of logic
haard I

Set the oscilloacope contrals for the following condilions:

a,  External source {e.p., SOURCL swateh to EXT on model 453),

k. Trygmer on negative (2., SLOPE o -~ on model 433}

& 50 ps per seeeen division (e, TIMBESDIY switch to 50 on moedel 453,

Observe the oscillospope sereen; then, initiate o Restore sequence by pressing Lthe cover
interlock swileh. Check Tor a negative going fransition in che displayed trace.

¥ary the channel 2 position control {g.g, POSITION on madel 453} until the negative
tranyition produced on gach Eestore sequences appedss in the center of the scresn.

Bel e ascilloseape cuntrely fir 2wy per screen division,

Place & 7/10 wrench on the transducer eccentric (Figure 6-15); then rotute eccentric sa that
nepEative cransicion ogeurs 160 ws afier the start of the Lrace {Negulive lransition coincides
with eighth division marker on the screcol.

NOTL
Yovement of the ransducer eccentric will probably
alfect the voltage level achieved in steps 2 throngh %
Therefore, the entire procedure muost be repenied
ikl flee spike vbserved in step § is 606 mY and the
frace ohserved In sicp 20 vquals 160 pws,

Tniliute u series of Restare sequences; ensure that the print wheel stops over letler E alier
each restare. :

6.33 Kemaral and Replacement

The subsequent puragruphs present o step by step procedure for remeving and replacing the curriage
asgaimbly. Figures & 16 Lhrough 639 are provided ag an aid in identifying parcs during the removal and
repHacement process,
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6531 Carriage Removal Provedure - To remove the carmiage asseinbly, progeed ay Tollows:

8]

1.

3.

14.

1.

CALTION

Caution must he excreised darlng the carriage re-

moval /replacement procedure to ensore that the car-

riage pulley is nol unsrvong and that the carriape

pulley is oot Allowed to spin (flip}. If the cable is

wiksirung, the printer will have o be retorned to the

manefacturer For service aud repaoir,
Remaove cover, POCE hold-lewn bracket, and signel vable from che printer.
Kemave the Lwo rear logic boards conluining heat sinks {Figures 6-16 and 6-17h
Remove signal cable from logic board 1 (Figure &-16).
Tilt assemhly = shown in Figure 6-17 and remove the four serews securing mbber feet,
Hemueve bettom pansl with eord {Tipure 6-18},
Remove threo eable connectore., as many Fastons aa necessary, and tie wraps (Digure 6-191,
Romove bottom plate by disconneeting four screws (Figure 6-200).
Rermove ground wire serew under paper chivee (Figure 6-217.
Cut tig wraps wtlaching wings to bottom plale [Theure 6-21),
Fon curriuge cable out of glips to fres i [rom botrom plate {Tigure 8-215.

NOTE
For reinstallation, tvisr the carriage cuble connecior

tun lurns cougtercloekwise before installation, This
presents the cable from dragglog aud possible dam-

nge.

Temove four sorews, Lea clamps with teo sorevws mach (Figuees 6-1Y and 6-217, 1o frec wires
feam hortom plate. Note and mark the position of e <lamps beflore they are removed.
[nstatlation ol these clenps is eritical for proper mechanical slearance.

Fush ull wires through top and out vl way s0 they do nat interlere with subsoquent sieps.

Move earriage assembly to ripht side of carriuge rive mrotor; chat i, L posilion shown in
Figure (-22. '

Plave Torz driver an carriape pulley hold-down serow (Figure 6-22 and =233

Loasgel but do not remave Lhe cable tension serews {Cigpare 6-21), Ivis recommertded that no
muorc than two or three lurs e made when lousening these serows.

Remave hold-down screw from cermiase pullzy, Catch the wusher belween sarmiape sssembiy
und the pulley (protruding side sels wnder pulleyh

T




17, Blide carmiage Lo the left gently so the pulley does nol disengugs from eable wire {Figure 8-
247 and that there = no evidence of drag.

KOTE
I pulley disenpgapges cable wire, it is difficelt tn reser-
ing and the unit may have fo be rerurned to the manu-
fwwrturer for service and repair,

& Loosen, but do not remave. eighu fail huld-down serews ta loosen fonr radl clamtps (Fipgurs 6-
25

1% Mave the reeo rubber bumpers toward the middle of e shide rail fuppraximately finghes 1o
the right as viewed in Figure 6-25).

2. Slide bottom tuil tn the Left to disengage it [rum curmiage sssemhbly (Fignres 526 and 6-27),
Eemuewve rubber bushing,.

1. Hald carriage steady (Fizure 6-28) and slide top rail to lefi.

22, Disengage top rail from cariage assemnbly, then remove carriage assembly ltam printer
(Fizure 5-29%,

NOTE
ARer nstalllsg ruils, retighter cable tension screws
Innsened in sfep 15,

S ahF A LT

Loalldrdz
X P

R
TR

Fryrure - 16 Printer Showing Cover wnd Signal Cable Remaved
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AEaK PRI HEm L ED

l:" B33-10
i

KULEIER FPFT

Fipure 6=17 Printer Tilted on Back
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EEe Rty

A 1T

L RFT=Z0rn

"o FAN

SHIN

qrure 6-1E  Drinter Showing Bottom Punel Removed
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BT LM LAl K SClaas LafLE LUNMES 1O AND FLITOME
=il

L[]
BOTTOR PLATE ATTACHING TIC 'AIMACE
Ha.RDWBRE

Figure fi-1%  Bottom Yiew Showing Connectors. Cables, Tie
Wrupy, und Atteching Hardware
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FITTGM PLATT

ectors Remaved

ing Conn

Shiow

21 Rottom View

TFigure &=
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uUTTORM PIATE
SaAHIALE SABLE ALY ED TIF WS

CARLF
1 EMSILIR
SORFV

MY LOM NS STHLYS SUIEN DISIVEM IESSISTED 10
RERYOVE ARHLAWD VIRF 509 F&!

EMAdAT

Figure §-21  Bottnm ¥iew Showing Hottom Plate Romoved
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13k DRIVEFR IMEEH 1 EL 1'J ALLL

LaAHIALE 1L L'.'I'II IDLD O0OKT STAEA
1

N4l

Figure 622 Boltom View Showing Carriage Assembly
Positioned for Carriage Asscmhly Pulley Acuess
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Figure §-23

ULITTUR LEHKIALE A28 PULLEY

HOLD O0OKN RURF&

View Showing Pulley Hold-Down Screw
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FILIFY WITnee
OrrA™N SO ARG RERNIYED
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"HIfE-

CARLE

LT

Assombly BuoLlom
Down Screw Removed

34 View Bhowing Curriage
ith Huold

Palley w
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Figure 625

SLILE HAIL
HOLL JU SEAFGE

View Showing Slide Rail TTeld-Dhown Screwy
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ToSLIVE HG L REWDYFD T AOK CLAMH

Figure 6-200  View Showing Top Slide Rail Disengaged from Clamp
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TP SLIGE SaAlL LISENRASE ]

Figure 6-27

FROKI CaHINARE &FRY

¥iew Showing l'op Slide Ruil Disengaged
from Carrisge Avsembly

fi-50




poas11

HUBEE=H EPJEHING AEMDZD
FE0w EOTTCRGL.GE AAIL

Figure 6-28  Yiew Showing Bottom Slide Rail Disengaged from
Clamp and Rubber Bushing Removed
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5wpT3sls
1

i

i

" L
Ebin: Sh=pe s AL

S fALNGAE AEJFRELY REMGYED

Figure £-29  View Showing Carrigpe Assembly
Eemoved rom Slide Rails

6.5.32 Currisaye Replacement Procedure - Esscntially, carriage assembly replicement is accom.
plished by reversine the cemoval proeedure, [t may be nocessary to install new rear bearing and card
carvinpe auide assemblise on the new varmage assembly priar to0 wodertakiong the replacement pro-
codurg. Alsa, the vacious alipnments such ws nbbon lilt, print shesl home, hammer angle, and the
carriage carrigr adjustments must be taken inle consideration in the ceplacement process. When
replucing Lhe washer between the puiley and carriage assembly, the addidon of prease to the protrud-

tilg side of e wwsher will wid in holding it in place, The pulley should be sceured befare pulling the
cables back Lo 1l cear of Lhe unil.

NOTL
1turing {nstallatdon. justall top rall fiest (o retove

mechanical stress for reinatallation of carriage as-
wierhly.
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APPENDIX A

MODIFIED ASCIH CODE FOR STANDARD PRINT WHEEL

BLag
107
0104
1104
a11n
al11z
a114
1114
Q120
al2z
a121
Q124
Q0139
0132
0131
138
144
ni142
oraa
BL16
LS50
FL52
B13<
[} 5E:
$1i0
BLé2
[F1 i
14
d1T0
a172
0174
0174

I S

4

+ A = e

r

CLNEN. B ST T A A

Azpe o
a0z A
0204 I
Q206 O
a2la D
aig L
L I S T
Orle O
D2Ed H
Qags 1
Qzet
Q28a K
230 L
n23L Al
023t M
D256 O
n24q
FERIR S
D214 H
(K TS
LZso T
b2z 1T
S S
HEETONN
HET ATV 4
B2z Y
12 7
Q2NN [
Q270N
azvz ]
0274 &
AT
NOTES;

0300
nIn2
(KA
03k
(REJRY
N*L?
DL
NILe
D3R
(W
3
LIPE
B350
D352
354
G356
(5t
oy
[ Ty P
(A
Q350
R LY
HEEES
TEAN
T
T e
0%
0306
Q470
0472
057
04 Fés

Memmitn R T E W ASTOH Y SRS TE S0 AR T

1. Oectal mumbero are actuzlly a mocifiec

ABCLIwhich ie ehifted left one position.
Socc exarmle on next page.

2. Ootaal positioning of chzractera on print

wheal iz shown in Anpendix I,
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a1 1 (o ia )

aon (HL] Qo AN (ainaxy)

Standard ASCII Exaniple

hT 1 | hi
Shaft Tl il o 0ad u1o [hiacey)
A = 0 2 9 2 [potat )

Modifled A% Example

Figure A-1  Modified ASCII Example




APENDIX B
POSITION OF CHARACTERS ON PRINT WHEEL

B e oo e SRR L
[ 2] 1371 [E2] |20} IE4) (1]
= G ) P ) P
(53] 133 [11] (271 [Ea] Tu3]
l 1 A a a q
= [70] (3] ral TR T 3]
E " 2 B A b r
148 (351 [14] [14] 78] qe3l
o 3 c s o g
Er N IFTS) [22] 18] |i758] [0l
L a D T d | t
1471 EER Hm [zal 1831 g3l
o E E U ] : o
53] ] TEE I [T res] 173
B 6 I F v f o v
154] [an] 124] [41 (78] 401
i 7@ w g | w
I [ail [i7] @zl |17 §75]
( 8 H ¥ R X
154] EEG] “[70] [z5] (46 2941
) 9 | I ¥ i ¥
6] Taz] = [71 [7a0 fas]
+ Z j z
S R |
“gaal 1341 [EE] i [5=] H Lk E43]
£ 00 K | 01 & {
121 s [ &) aEFT =
. < L oo ]
1431 L [T ¥ BT 71} [G2]
i5] ) RIH [cd: ClEE (53]
| ; :
ol o= N ADon ~
i6R] I R == (TED! (11
.I"' ? G ! - C A

[1 Prird whunl =pokn pesirion a wirwestl Toom jhe characT e el of Eiaa peoint whecl

Tigure B-1

B-1

Prime Wheel Characiers







APPEADIX C
INTERFACE WIRING DETATLS

Figure C-1 shuws the inlerconnections bepween the FDP-R Omnibuy. lhe LOPE-E corolier, the
[.OPOL orinter, and the ae/de power supply in a typicul LOPE prinler spsiem. Actual pin assignments
ure lisled in Tables C-1 and €2,




' SEE DETAIL "4~
L

RFETAIL " 5"

1.,
i |
N

T EOrTan TA”
.'\.

I'ipure £-1 Inrerconnestion Diagram far Tyrical 1P Printer Syslem
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Tuble C-1 Pin Assignments on LOPS-E Coantroller Module Connector J1%

Pin Hignal Mame Fin Mignal MName

| {ind 26 Top ol Fonn

Z Dolu LS2 27 {ind

3 Dalal 28 Litt Blk

4 Data 2 29 Cod

3 [Data 4 H Lift Red

& Datu & a1 Crmcd

T Duta 16 12 Printer Sclest

b Daia il RE| Gud

4 Drata od 34 Bail L¥isengupe
LG [rata 128 35 Gnd
Bl Ixatalsh 35 Cind

2 [Fatu 512 37 Check
11 Dula 1024 JE {ind
14 Llnnged kLY Character Heady
15 ad 4] G
16 K cstire 41 Carriape Resdy
L7 Crnd 42 Cnd
1 Charucter Strabs 43 Paner Rieht Ready
9 Cind 44 Cimdd
2 Carejage Strahe 435 Faper Laft Ready
21 Crind 46 Gnd
22 Right Paper Strabe 47 Printer Ready
2 Cind 4K Cind
24 Lefl Taper Strahe 49 Puper Ot
25 nd 30 Cind

*Sep L ke 5.2 T the function of these inlerface siznals.
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Takle - Fin Asslgnmedrs oo Power Supply Connector P4

Recommanded wire within power caoble is UL APPROVED, type 109%, 300 valt.

Glm*_ﬂ_' ["REGULATOR PCH
|
ie (15 AWG) BRAID L) 6np
B | (e AWG) BLUE Ir O —I5V PWR*
"’E'_R (16 ANGY VIOLET i O |5V CKT ®®
—E {6 AWG) RED L) +15v PwR*
K {16 AWG] ORANGE I O—l—lﬁ-‘u’ CKT *%
|
L. (16 AWG) BLACK f 5y RET
1 (16 AWG) YELLOW ray

* PWR - POWER FOR MOTOR 8 HAMMER
*% CKT — POWER FOR SERVO CONTROL

(e




APPENDIX DD
DETAILS OF INTEGRATED CIRCLUITS
ON LOPS-E CONTROLLER

This appendis cantainz logic disgrams and other lechnical data on the following integraled arenits:

7447
1474
74123
74174
74175
5Lan

13-1




THXY HRETRICCERABLE MONDSTADLE
MIUTTIVIFRRATOR

The 7423 Musiabie Mualinehrear provides d-¢
srigacring front gated Toow-lovel oot ve 1A oml bigh
level selive (BY inpuss. Orversiding diczr elean s
arnl sormplementarys oulputs @oe s provided.

By tigeeriogg the tnonl belue Ly welpu, pulss is ler-
mirarcd, e oo e iy i exlengdel]l The
caverriding cloar capelaliny poonies any oaipel palsc
Lo by lerminated al g preletesmuned s iadcpenid-
ety o] The exlemmal WMINZ COTIPoRSRos.

azx g S Hi | E:
sy T ) I,
B —— L

—f e g
N R

12 7diZe

M. 0L
INP.TE | JUTRITS
o B | ! ;:
H x| -
g I H
(TR I DT T
I = | ar

H= high lavel Is7eacy Slo=l L~ lew level [skads siotel,
B cronaitinon Beeme 1oa 10 begn laswel, 4z leens Lan Pz

righ 12 law lEeel,

LR Ha ] I:i|:||. InwHl pnles,

o ime

cwem®al Culse, Xo g evan® ooy impol, ieceding 3eailinnal
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Tdd2 4 LINE T4 1 LINE BECORER
These BCTM-rn-decimal decaders crnust of sighcinverters znd ten d-inpul NAND gates. The inverler
ute connected in pacrs s make BOD inpul dula available lor decoding by the MANID pates.

My p——
1
i —
13 7
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. L
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I & s p—
1= n
(W} 1 o—
S
Iy f—
1% 1
] |:_:|
Y s FIY CE
A= FIH £1s
1o 3eeq
' =
L “FLUTH TSELE
=D 1J4rmmal
Inp.n Cuy.ur
[vE3 | jaH |n]] | - 1] r 12 E: 11 1= 13 T -2 11
1} i n i n L 1 1 1 1 1
n C n 1 1 2] 1 1 1 1 1_1
| T [ 1 1 ] LI 1 1 |
1 G o1 1 1 1 1. 1 1 1 1
I 1 |_|_ n c 1 1 1 i ] 1 1 1
g1 o 1 i i 1 1 T 1 i
[ 1 i - 1 | 1 1 1 1 il 1 1
[ 1 K i | 1 1 1 1 1 C 1
1 H] q ] j 1 LR | 1 1 1 il 1
1 ] [ 1 i 1 1 1 i 1 T 1 i
] i 1 ! 1 1 1 - i 1
1 1] 1 1 | 1 1 1 ! 1 Y 1
1 1 _II_ L] 1 1 1 = 1 1 | 1 1
1 1 ) 1 ] 1 B 1 1 1 1 1 T
1 1 1 1] 1.1 | 1 i 1 1_ 1 LR
1 : 1 . 1 ’ 1 T 1 1 1 1 :
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R348 &-HOT, UNIFIED-BUS COMTARATOR

The 814 compares ewe blaary words {Jrom 2 1w 8 bits in length) snd indicates matching hit-for-his of
the e words, [Inpuzs for ang word are TTL, while those of the second wurd sre high impedanec
eV d doiven by o lerminaed duce hus, The rranster of informuion w e oulpul vecurs vs long as
the N'TH inpot s logis O Inpuls may be changsd while the TR jnpurt is at the logie 1 level without
alfecling the srare of the aupuol.
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Quud Storage Register
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THT4 HEX 1} FLIP-FLOF RECISTER

11

TIUTF “AEE

TH=UT fd =0
n 1---
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| 4 H
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APPENDIX L
TROUBLESHOOTING FLOWCHART

Table T-1 und Fignee E-1 arc designed to be quick refercnes guides tw ivolule problems within the
LOPY printer systom, Mare detuiled procedures and adjustmenty ure described in Chapters 5 und 6 of

this manual,

LOQTE Svstem Froahlems

Sy mpiom

Passihle Solution

Imeven densiLy
ol characlers

Frint whecl apins

gantinuouwsly un power U,

Frint wheel home
posilion s off by
chisracter,

Carriage dnes noL mave
On POWEr Wp.

Ma ribhon lift.

BIvlar ribbon hroke.

Prinls inearrect
{random character)

Fur Lop and bottom of characters adjust:

Flaten heighu
Ribbon lift
Maten te print whee] (PW) gap

Far sides ol characrers adjust:

PYW alignment
'V home

Adjust the distance between mapnelic pickup and PW
Mg e 0001, Anather techaique is 1o adjuse this dis-
tance until 550 MY uppears at D20 on servo board.
Replace camriupe assembly,

Adjusl magactic pickup eceenloic by rurning hrass nut.
Replace carringe amsembly.

Cheek Tuwes oa +§5 ¥ pawer supply.
Replace carriage amp PCH.

Adjust ribbem sail,
Audjusl ribban eceentrie,
Replace W amp PCH.

Check for rough edge on ribban guide.
Adjust card guide,
Replace ribbon cartridge.

Replace PW amp PCB.
Heplace curtinge assemhbly,

E-1




Tnble E=1  LOQPE System Problesis (Cont)

Symptom

Fossible Solution

Errulic paper leed

Ma ribhan drive

LErrutic stepping
el carriare

{arriage homes ta
the ripht.

Statas eerar no
“character ready

yignai''

Adjust coceniric v puper [eed
plaatic gear (83T,

Bud paper l=ed motor
Replace curmuge amp PCH.
Replace platen.

Replace ribbon cartridge
Prinl whes] power umn card
Logic #1 board

Kikhon motor

Trumsdurer board
Carriage power winip bBoacd
Scrro board

Lagic #2

Loweic #l
Replace carniage dssembly.

Currags home sensor is shoreed,

Character print whesl homg
pusition time fvaltage ofl

Adjusl curnape home posihion sensar.

K-2
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APPEMDIX T
1OPS-F SERTAL T'"RINTER

F.1 =SCOFE _
I'his appendia is wrilien we worelerence doaemmant toosappers DIGITAL Tield Seevice persnoeel m
maintaning the 1SJFP8-F seriul printer.

P2 INTHREIILOTION
The LAYPR-F seral printes s o modilied LQEPEL tRat processes de b frem an aeenclieeess seoal line,

Fhe DPS-17 comsisis ol o LOPOL priceer with the LOQPXX-C5 aplion fa soalo-parallel sigal
converter intesfaced inelalled. The DR M-CR, canusling ol o modules 8 ingerted mto 1o by
amply siols o the LOPOL preiawsr, This interfuce comvesis Electrenis [ndinsirics Asseciaon {LIAD
BS-222-0 level inpos sipnals Lo paralle’ dota, woe 1s wsed by e LOPOL peonter.
The LOPRX-C9 55 8085A mimeprocessar ased. The nierlace cicioproc: 5307 13 sclf-starting oL power
wp #ned Tune a Gaed proerass, The fised program s caoahle ol esercizing (e interface s-d printer i
sel lesl rmde,
Twa versions of the LEPE-F are availuble:

L [PR-FA leor 2200 %, &1 Tl

. LEHPR-F12 T E W, A0 1T

The LAENX-0% @5 an add-on option e either the LOPE-E o0 the I':I]"Fq ]'* lell'-.'!.l'. When the
L X-0% is added ta the LOPO printer. b rssuln is the POPRE-D semial priz

2.1 Equipment "1-L1|'l1‘.||IE|!'|
Fable F-1 lises the quarivy and DUGTITAL pact snmber “or cas b irzm supmhed wirh Lhe TOPR - C?

sorin | printer interlace nplom.

Tuble F-1  Cyuiptient Supplied with the 1 OFXX-05

{mantiry e DIGITAL I'siet ™.
1 L Sezlal Intorfaoe ddocher) W00
1 L Se-al Imterfaee (T aughler; FAEGAE-N
[ Calle, Morhar /I aughler Pawer TR0
I Calle, Morher /I auchie: Sienal T
I Cable, Cptian Ceneral T 5511
i Cale, Sesial Inal A1 R LR
I Cannaator Riackal TAZA -
Coaly e, Printer i al BLA2I-T 0

Tl




MNOFIE
KEefer fo the Field Yainfenance Print Ser Parks List

far BHGITAL part numbers nf mounting hardware.
hrackers, and connecinra

F.2.2  Thysival Beseription
The LAMXX-CE serial printer inlerfoce somsislys ol two pricoed cire ! oasds 1T B0 and cseccized

safles, 28 sl o Fiouee T-10 These vaea DTG~ tmother and duualkeer bBoardst are plecsically and

alzarrically eocnceied and o eeduoved and izslalled s o dual PCB packegs, Onle the merher Beoard
rlugs inta she TN prigeer matler boged?

MO THER PCH
BT U-00 e DA LiEHTER PR
PRNT=H ey ik, . L413I8BE-CO
SIGHAL CAELE e S
ROOPLIE - el
LOGIC #1 L e w
PCH .
REF v,
. N

& APV OM CADLE
By P 700 7235 IF
) h T “HERIAL INFLT
fn. il [T UABLE
S, : 1M T TFAA-IC
. wk = R
el _RRE ] i -
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TR | S 1 SO e e
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Figure 1=
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The mmather snd dawehler buirds are cenceosd logerher wirh snep- Tuslenwers Lhey wre inler-
cannacted by g poweer cable and o siao] cable v ercete s mather Sdanghier poor The maothes board s
[4.22 b a9 o (26 be 7750 tockesh, vl e danshter lhoare ig T4AG oy PLAT o 1500 by 275
inches). The snam-in Tasteners space e boaeds ]33 om (1056 inchas) apars and ol then eeether

Toree vubles ullucdn 1o e e fase, Twa of e cables exlene vuleids e LPE] priotor case at Lhe
reur one cenoecs e ietaee te the supparring Bs-242-00 device, aod e allier councels the e
Cawe Lo s oplion eouneecr Toe rthird cabie connects the interlace we Ve LQPOT authe Logic 71 PCH,
Tigure TF-2 illustzaws he calle gannegtinns.

LOPE-F SERIAL PRINTER

)
.l; A NN NN . \"
T -1
| LOPXX-TS SERIAL INTERFACE | LOPOY PRINTER |
. ) | |
SFTION }ﬁ . OFTIOY TABLE 125 FINSI I I
EORNECTOR 7617235 1F I |
RS-232-0 l :
=i . . I
T
FROM HES | 41 14 | |
WA OO0 . . - I
1ALIGHTHR LASIC #1
IIH I"AHLE I tSTHER -ﬁ.u? e : .,mn l
FRaw k122 | T 1541335700 (541303500 ;
i - | |
L= TEST |
TR | iz [[He— |2 =2 neicamor | I
IM=UT CABLE | o R | I
[ H P'hs: I e I I
TIT2IE-C Sl i _ |
U— ]Ja NE;

| PE 1 r |
| 1 | I
; : I |
i I [
I MUTHEH/'&UGHTCR KCTHERSDAL GHTER I PHIMTE= I
i PCYIER CABLE 14 FINSI SISk AL CABLE SIEMAL CASLE |
I 701 50RO 124 FINS) I {60 FINS| I
101724708 BCO2D-18 ]

L-—-———————————--—_--.—————— [E————— W]
rik 7334

Figupe [-2 LOQPXX-CS Cable Cannactian [raezann

F.2.3  Creneral Specilications

locut BecIter MK shurasler

Scrial 170y Medium [ N

Serial LAY Frrmac B bl o paciy, 2 oaap il
Serial By {adz ASCT




[Base] Kale LKL, X, I, ZA0H, ARG, e 20000 (3w thosalactahla)

Feralle?! Dulpul Campeiboe with [MO0TALD LOQPGI e e
Froviranment DEC S5TD 102 Clus B

Tompezatoee [590C Loy 320 (25T Lo 90T

R avive [Tomidiy 0% Lo BO% (o coendensalion)

Wavimum Wl Dulk SRR

Temperamyr:

Yinimur Pew Poing 200 MR E
Temporature

Altruds Sea level 1o 2.4 ko SED (L

L Hperating)
¥ —enzinns Compatible wils DIGETAL QTR prioia
Feewear Keguorad +5 % at Lo A nommal, 20 A maannum

+15 % 37 L0 A mexmmuoen, .00 A noonnal
=15 % at L0054 A nonsTal

F.24 Applicable [Macyments
Uha follmeing domamants are relevsnt to rha 1OQPS-F serial prisser:

u I'_-"..".'.';_-_'l Mg fapap I:_hfr.l.'ll.ill-' Pejviler, 3 a-JO0258-F
w o Seigd Prigtee Teefpee Sell Test Diggacsiies, ALQAAR
= Field AMaintenanse Frier Nei, BPIORCR]
F3 O FPREBIYFPRERATICH AL CHECROGLUT
Aol cmode= exhle (IHCUTAL Parr Mo, BOCOIMT s plugged inie the FLA cannestor curgide tic

primter. amil the rther end is plupped ing the apprapriate ceoncelian an the avslor,

Lhe priczer o tosteo by using the ALLOAAD diggnosic and 1 system soltware 1o cnstze 1hal 1he
prinler is operating serrcerly

Cilzer WS-8 o1 WHIIN aoftware suppor:s tha LOPR-F sooial pricoer,

Yoridy thul Lhe seitch selunpes deseussed inthe Toallnwing ['.-:ar:-:grnph ANC SR,

Muother Board Switch Sertings

Reler o Tixure T-3 azd voeriny thet Lhae W1 switciies are ser to the corrsst baod rate @ nd that cha sali-
Lesl avilcls (W 1-27 0 im0 Lhe correcl poeston. Fach haod sane s seleered with o single switck o o all

atleses 01 (that s, anly one Buod rule sealck shewd oe ond Pric ey are notms /e romowezh swelok:
LA BN |

T4
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Ficure -2 Mother Boegrd Switch Sctlings

FAa TUNCIIONAL DBESCRIFTIONN

The LOTXX-CS is designed to receive serial input dala oo the mether module. Toe input is r.‘r;f“r:ldl:c'.
anl senl to the danp=rer madale. The daugbler adule canverts the desndeid mpul Lo pelalel inkarma-
tiee 10 Jexd 1he privior

S1atng information fram Lhe prinler is seal ve the inter see, encoded. il puesed 1ot svster: herd-
WAIE

Fieure F 4 provides 2 fanational hleck diagram ol the LOTXX-CS intertice

.5 SERVICIMG

F.5.1  (eeneral

This secton deseribes the Field Service maintenance preceduccs Far the FRPXX-CS serwl printer
interfree.




The LOPXX-CH eerinl provier mierisee sequiras no prove:ive malzenaoce and <o 8 pnmenr s nsd
deliu-menL.

b1 Maimtenauwce Flan
he comrective myomtenanae philezophsy s FRD (el s=placestle unit) swap (chel s, mocs es 2=
vakbles).

The rether end dawghter madules con e e ekl separn sl Drem sacs odher beconze af Jhy gag of
srdp-mn castensrs A cables are srtachod to (e oerlaze will cormecters e ellaw casy madule oe-
ol Settang the sel=tess wwicsh (sce Figore F230ewitel W 1-27 e O N sllaws the prsce 2o Zetar-up
inLerial st and the sand-zlane printee e e oun, A posssd o Feiled cosdoaos s indiceted by s
sell-Lles CLLEINY imchicator kwearsd on rhe canantor bozid.

Sl

MU IHER | B&USHTER
PROCESSOR 085 4 S0ARD | BOARD
FJFPUHI M CROPADCESS0R I
|
|
] 2= —— — 1 TosFRCM
SELECTAHLE D - P']'Hl"?'éLEL = FHINER
Bl T ' " BELFTEST
GEMERATON NI CATOR
ILEZ
g 17 L|NES
~—— 13 {LINES
SERLAL IM
USRART
B OUTE ERIAL I:II N
(F o] F— i
i . PARALLELES [ DFTION
o =) conNEcToR

l

— 9 LINES

dK K & 1K X E =— 9 | |KES
RO A&k
(PROGRAN, ITeMFORAHY

STORALE

—— e el L —— — —

Lol SO

Figire B4 Funeticnal Block Diaera

.23 FRU Zpurcs and Touls
Table T-2 lisle the reconnnendesd spases Tor FRL 2ainlenazsee

NOTL
Mer sprrisl teals and fesl cquipment ame reguoived.

F&




Tahle 2 Repommended FRL Spares ol Tools for the TOFPYXA-0ON

St G ITAL Part .
Mather Wndule S ANE O
Paughter Mocile S AR
Wather ! Dangter Power {23k . T AR
M ather  Danpber Bipnal Cahle T TELTAE
Frinter Signul Cakle HOTATR-1 14
Serinl Frpotdable L] Rt N
Oiplios Comimal Cuble RN s N
Supposl/ESpacer Cirowl Board ) orgz] A2

F.54  lriagnostics )

Uag the AELO)AAD disgnousic sollvure Tor WSTE WERD, and WEZN sestes, which 1= wviilable am
dizcerte for sesting she LOFS-1 senie] pronler. Proceducss Cor sunning these dizgnostics 1o noo nro-
viled Tnorhis e,

ANAADN is the dispneatic name. Hatd cony Disling o AC-FT75A MAL Microfiche Tistise o
AH-FT75A-MA

F.55  Iroubleshooting

The LOPE-1 wili run e g seancd-alane umit e setang che sell-est searck (Fieoare -0 awirch S8 1-2] o
the OFM positien Delere power up; thi- sllhras the micreprocessar o be loadas] with amd slarlranzinge
e sell-lest prograrn ol oower-upn ime. The sell-test procram Aese tuns an cntersal Sosrlacs wesloand
et cope o coolinuess prinler exesciier issl AL power-up lone e GOS0 G LEDE (0 seli-lest
indiceior Jovawd e the daupliier boacd) w1 Tisl three Gioes over o poecod ol 2 seconds ansd will
curinguigh attor sueceseful complouicn of e inleral oeriace wal, Thee vhey pelsior eoelsizer pragram
will prin 3 9.0 el lozg dioe of chacacters Feonn Jefu e cighit and a9 inch Joag Line o eliarueis ez from
riaht v el 11 will cosdinuavsly vepcil e segoecoe Ssee Tlauee T-30 unul power s cemavad,

There aze vaa rocoleslhaoting aids:
s The bui's in sclt-lest
= The LOP Prinzar Diggnesic,
Fu hares can he derermized by vizual cspotoog of e GOSN OO LEFY and the prineer antpot,
Hepair cansiars af veplacing, le_l-'I-‘._Ll Lhan Tias Cailed.
I he syucem Rardwarz cennection cen he reared eparstely from the TOPR-F, Vhes i accomplivhed by

atluching un T1A loop-kaek connectar to tha eahle attached o the syazam anc ther runni=s o loop-
back tesl on the KL3-A.

Sell-Tesl Mrovebure

Voith (he printer Log covers comored and she self-test switch (38 1-1 wee Tigoae F-3) st o O,
perlar L Collowing 50 ps:

[: Load 14 Ssgh wide paper (ot 01572 inch wade paper inslallzd sidevavg) coin the pomter.




Analy power oothe printes and abscees Uhan g self tes dicaem (R B30 lighns three
fimas aver a perboed of 2 seronds and then gocs off This Hphlne sequence nedicales o soe-
seEsful imeonal tes of bath LQEPXX-CS itorfac: modoles, 15 sell=wes L insdicatar Tails o
light, e lights and fails wa poooc, reploce Qe failing inleelece medise,

Noxt, the nrinter functional Sosr stans and cantintes eontssg foll chacadtes sor s, s
wrown n Bipnme 1250 hoote thas therais g 1 aceend pause ot tha ene o7 each line re allow tar
Lhe rizhon Lo drop.,

X1 E
1o temporarily stop the princing, press the FALSE
push hutton. Press it again tn resume prinding.

Tos termminmle Che gelf-les . swicch ol ae paveeer Lo e poamles amd chan sot rhe self-test swiwh
eTigere | =50 10 QFF .

K56 Mewdule Rerwoval and Replacemeni
To romoews e mothersdaughier el e 2air, remave he poinler lop covers aod remose loe PO
clamp. Then poecfors the folowi sleos:

Remeve the sceial input cable P2 at che ourihor board canneeier I fsee Fiaurs 151
Remawve the optiom o alg P2 oas the daughter aad Jd
Raemueve the peinter signal cable 1°2 &1 the dengluer baazd 3.

Remwve the mother sdenghoer maduls aair fram the backalane.,

Replucement procedures are the reverse of remoeal procedinres.

FA IMTERFALE WIKING IDETALLS
Iha sarisl impor cabic (RYS-232-00 Commeezer THITHZYS Cennsclor consisls ol e lollowing pins:

Fin Fungrion i Fimgrion

i Frincar ehasss ctound 14 ISt uaed
2 1 rarsmil led dala 15 o used
1 Keceived dCula T I used
4 ot used 7 Bal used
i Mol el I3 Moat nzgd
G Mol el ] Mat nzcd
7 Sicenial crounnd 2 ) Py tesmingl rody
K Mool weel 2. Mt wsec
o Mol uaed 22 Mot usec
M| Ml taed 23 Mt uyec
It Mal usod 24 Mt used

2 Ml used 25 Mt wse
11 Bt used
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LOPa/ T3 PRINTER SYSTEMSE TECHRICAL MiARLAL Reader's Commants
EK- BLOFE-TM-003

Yopur comments and suggestions will haie us in our concdauous elfort to imperove the quality and uselul-
nass of our publications.

What is vour general 1gaction to the manual?  In your judagement s -0 complete, sccurate, well grganized,
well written, etcf % it #B5y 00 usa’? —_—

Yhat featwres ara mast waefol?

What faulls or arrars hava you found in the manual?

D bz rmanual satisfy the naad you baek 0 was tended to satisfe?

Doed it satisfy poor recdsd W hy?

Ll Pleaze send me the corant copy af the Teehnical Dacumentation Catasag, woich conlans rformatar
on tha rarmaineer of DIGITALs teckmzal dec.meantation.

Mame Stieet

Mk Ty

Cor pa State/Coantry - _
Depa<iment _ Jip

Achilhnoel comes of this cocurnent are svai ub's irgre

Digital Egquipmeant Corporation
443 Whitney Stract
Northboto, MA 01532

Attention: Corrmunicatinns Sarvices (MA2 W15
Customar Services Saction

Crder Mo EK-[ILOPE-THR-CO3
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