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FOR YOUR SAFETY | 

Before undertaking any maintenance procedure, whether it be a specific trouble- 

shooting or maintenance procedure described herein or an exploratory procedure 

aimed at determining whether there has been a malfunction, read the applicable 

WARNING § section of this manual and note carefully the 

CAUTION $3 contained therein. 

The equipment described in this manual contains voltages hazardous to human life 

and 

and safety and may contain mechanical components capable of inflicting personal 

injury. The cautionary and warning notes are included in this manual to alert oper- 

ator and maintenance personnel to the electrical and mechanical hazards and thus 

prevent personal injury and damage to equipment. 
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REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS 
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Blank Forms), or DA Form 2028-2 located in back of this manual direct to: Commander, US Army Com- 

munications and Electronics Materiel Readiness Command, ATTN: DRSEL-ME-MQ, Fort Monmouth, New 
Jersey 07703. 

In either case, a reply will be furnished direct to you. 

Section 

0-1 
0-2 

TABLE OF CONTENTS 

Title Page 

TNE ROD WG LION Hepa tele Se seats tccrs lores terse ae sere: ce Rp MRL Coscia ae wielele cs Salsle seme geal edie sees 0-1 

oYe'0) VRS CERIN So 0 cA COR Rae EMBs CREEL Orde eA he oi 2b, 0 oo RGSS UES ines nin aS 0-1 

ANGeERES OF PrblicatiGns Pree. wisliisissisivie cose sree ad cow's ve SEOMEN EG REE. taBes og SLO ney ec? -] 
Maintenance Forms Recoras sand Reports) ccc ais \s)siss eos does chee a eee ete che LUT s cue esis neu os os v0 1 Mace oleate o's « 0-1 

Reporting Equipmentimprovement Recommendations (EIR)... gaia fa ctiee oe okodoteis qos © epee ct ee sgliekic ede e ae 0-1 

EXGIMNMIS(FALIVE SLOlAl CumPmamEt nn tee It rnc ores ea cars oriluie ricvelate. SAMs nena rtl eM taxy ee USR G sie Cac UROBTY <kae  4 Sc cdee A MatyeytS alla or aicese Sea 0-1 

Destruction. of ArmyElectramics Watermelon. kite lh wats con cay Se wieelone Meat ah eet: ital NN MMM ss wake tlele cs caper ee 0-1 

SE NERAL: DESCRIP, BION Mitta tite ries cis tN Pie ales 2 oxen NG aNen na Ss Pe ate IMR AIO Rw NS dO papal 1-] 

EAMHMENL DESCHPtiOn eeMmeme erie c, WeA eure fetta) # oieieih dks lec cDNA dene cake Sete MN, a ce Mg BE ed Lea 1-1] 

EGUIP Ment SUDPlied cc. eet MEST ree a tesa acl hate one ar aR ear Dates Re ih PRE Sere ae a 1-1 

Equipment Warranty (Not applicable) 

Maintenance Equipment Required But Not Supplied... ..0.......2.5 0c cece cece e tees canes auubvele dees Mr POR ens siecs< atone 1-5 

Specifications ............... co Speer AERA Se SRA CTY Re RAE 0 SAC ae Sie Ie pe: Sn 1-5 
Beooevnnimver, Designgucn <7 ce mememre Wks hs oSeasines v2.3 Siapslein nas Reiser ne wa oho am aegencte ae (ARSE RAMBTIS tain: ietgcaco 1-10 
Physical Description. ...... a eee goats vee od “OR nies eae 1-10 
MB NANNEIINUMDELING : 15.1 PMN Siete ois fo hela are, eRe cT moe crsusent oe aya eisso Scat fal ailoigh siete Miabod Mckee tras aie ee atiataracecet «he 1-10 

PAD Preparation SPeCCiiCatiONs ss PemeeMMP NE IN oticsca >. clplsiaus,ki'cvaieieere Srstay ch SEAN Suelere otc a Gl seca Seta. «al eRatos Spo RUMOR UOIR aIS s Somlg eran ihe sana, 1-10 

BEATE A TION R:...\:(c)iec. eo IEE uae at, fhe we Sheth COT EMS MN a ACL ARE IRS Noe Cet ie ee co WAL 2-1 

REPSACKATID Pricer a Meme cis) ts o121 > oy eR RTS ea cigt al wedanrat cur A rates Re diane bua ioe grate RNR AMT ORME DARED aseyeIee ala aeivel, Auge ety ea 2-1 

SSP SEC ITIUVIOUITICIND Mee icc, a) Ace me ha vee CEM ns RUNS, Stance G Mg tans. atl. Se ESN aa BL Wea Lee Mh At & Style & the apnea eta: ¢ 2-1 

BENia OCI LIS UITICHIES Nase i Gc Ss PMR ID oalottscc those Coote tates Sieh al aol Saks eBeneh ah arcuts clatdtiad beta Non htis orca sie Aloe Bemawnels 2-1 

EGWer and SVSleTn CONNECLIONS. .:c Hee ROEE e105. ic ciel tienes oucile tm vale nerarieicybueteaghaed er duct Sys Satin Sees cla lcAtayaiaras wikis, slnhalta ge ek» es 2-3 

Transformer Wire Changes for Different AC Supply Voltages. .... 0.2... 0... c ccc ccccene veer eeeeenceeseeewsuenceseeeas 2-3 

IOUS EEA CE CINCUILEY ee neta fty cles. 0 5. seen ema ETE MTRETTSTR oredr, seule al enone tie: c eeodsa coe os ahs ay PRM es seb see oBiE ds a Sian Lik oe Wigs deeded 2-4 

PAX 0) PACA OT CAO emer ia ans, + 5 Sherer menes MBE ete ersten: CEs.) Ueda cece tesiacoce eiaUbde clo eee tay'd ol abone tr auet caved ove tubleueid Gane sade Sader 2-4 

LSet A CEES. CA ON, , See AER eR Ea SAD awh ccs Sec biG vam Coors s oye OL Vek s ablad deals Gabo g « POMCR OR 3-1 

ATIDU OULDU LSID TIALS saat eet. at ean CEN nT ony | SOR ee RE ya arch ater 4 itm ase ccs et Cattle eta halen 3-1 

CoOL E UNG uCre nee tet t. | armen E a AMI ONS RC Sh wc ALPS Rises te ds pcolrotgiod Bh Me inls ouslab oie» Wat dees pele 3-1 

(Operating Instructions’ Berforator <:.<.se eee a recon da ee essential ae oe BEY aR Ca oes Has ae een Re eR Pee eA 3-1 

Pape oadingrandu nreadings Perl orator eat tic. rye oe nah oie otc heat Shoe evans torres ees xt Shae eaMahc GK 4 Sarason sans Hie aslo, Souen as Mase dis, ¢ 3-1 

ADs rR N a Tad CACM ces oye or ARERR c- Gt than deere ae koa 4 ae bin ode Od TW Gab n'algld s WS GAMERS Fare ww deg ¥ ea cmos’ 3-7 

Asyrchronousmorward Modewi's,.... . tein nhhe annie ceniate to Sysliiars, hacia sleabebene « BOPRE Ss ON de SAS) AIA TY WR OAC be RNE esi 3-8 

ASVRUHTANOUSINGVCISONVIOGCra te. 2 aa enna tine cis (unwnn pHa trator fica e/a aohaNoveasha leeoseandi ae Lick betas bel cite isnscg aM gibt ovenn av 3-9 

OMT ANG CICERO Css 5. PE Lint Rel sae wad Ah OW pid ah WG dig eahe 8 Fo Gi CUO Meade ve bide § 36 Repl 3-9 

A Fie aT TERT ER ICT Pe ee ees Bile. iar Say heh bog ha, vere ula nee oth awe Ie GS bole DALAL TR ile won we ha Wl’ 3-9 

Tape Drive, Asynchronous Mode ..............2-ccecceecceecceuceeas BW Aoi eee ROLE ek IRA DS tear 2 ee 3-10 
LET a SE ROET  0 e Sy Pere ee ic War, © eRbrr Ry 2 ab is solatvelbcate je ur welt shea Bk CME eln.o-any oad a eee 3-12 



e 
TM 11-6660-263-24-3 

Section 

3.4.4 
3.5 
3.6 
KH 
3.8 
IV 
4.1 
4.1.1 
4.1.2 
4.1.3 
4.2 
4.2.1 
4.2.1.1 
4.2.1.2 
4.2.1.3 
4.2.1.4 
4.2.1.5 
4.2.1.6 
4.2.2 
4.2.3 
4.2.3.1 
4.2.3.2 
4.2.4 

iiAii blank 

. 

TABLE OF CONTENTS 
(CONTINUED) 

Title 

3 6 BP Whe Wi Alpha opie 'e = en oe 6 oo 8p © 0 6 © 6 CRS © 6 6 cS enkle © 0 64) Bae 6 6 o9.4.18 B08 W Ole 0 010 04 6 FET Be OR Oem wielens Ss <.¢ s19. 4 2 > & 6.0 External Inhibit 

Tape Recommendations 

()perational:- Maintenances: ain wettest cv <0 4 estes ee: 

Tape Preparation Requirements 

Duplicator Option 

THEORY OF OPERATIONS... 33. <3:8 P20. SES es Se oS hk tee Oe . 295. sss ee SR ee es ee 

Block Diagram Description 
System Overview 05 oa as Gs. SEE Gh de oh PO Blas ede «See caeale RI AE > oo 9 Mes HEM OR cee oats Fo Cees 2 

Tape Perforation Controle. 6 8% 3) Bk uk RA: + do SER OG SO I ek RR ee ed TR ee ay toe ee 

Reader Block Disgram Description: 0 csc + dsiare kiya So NSE BRE Gy a teats ous 6 as hewwe ss ss eee 6 Sees 

Circuit Descriptions ..\05.... 5 3.0 0534 Seta Mane eee ete call 2k RAMS NTE. Rei eee ME ch s/n oss «0-40 6 8/5 elniaters oh pumepat Laeeetalan 

Perforator Logic Card 111821 

Punch Command Control 

FEED/DELETE Switch Operation 

(System Ready)* Signal Description 

Tape Handling Error Description 

‘Fape Low Signal Description’. 2/9. ai. POM? PT MARE cot 2. 5 On etle SAMY CRORE ic DR cle UN Se eek es eae Os Senne a oa 

Data Eogic:Controlfin.Gatit.c... ctut. Forae em clans oh. Seek, hy eestor BP. ere EON NN RET on SEDI anoe 

Perforator Driver Card) )¢. 228 62.3 ue aA CA a oy ee i Or aie te. wedetinn ree oa: ae 

Reader Card 110801 
Drive Circuits si. wicsatesthe sith 0 oo RRsat chap ina. 2 ot ne REIL, «ges alec) <M os tee MM co, CB Takinls scale fe eden 

Tape Reading Circuits 
Power Supply Card 111841-1 

Coeeea dees ee evrerseeerenease 

eS he aie 0 0 6 & Set 6 ee Cale 6 Se eles ew Blee eo 6 0 Ue to ce b MePel ee 6 6 ose FM e tC SE Ee CR wile CREM aos & HSPs ee © 

p & Bug s.6 sislveele © ube Mle 6 6 6 se)0 6:6 © © 6\elule nie RES B06 © 6S) Glin) 60: 6 €. Viale 0.9 D8, 6 6 00 Vit 6 @ le Fo. 0 CeCe 0 6 0 6 Reb © 5) eae 8he © 0D © 

Oe © Bee ae 2 6 we 0 6 £0 0.9 Siig 0 5 5. + CIN Oe Che 6 0 we 6 BN we 60d 6 & Be wn 0 6 6 6b 06 6S + 018 9) 0 6 68 88 © C6 6a aS 8 SD ie © 

5 2 © 0 6. nfo ele 0s 8) Se alee dele else & 4) 4 «6.6 (a GMM IS SieLelia S188) 6) S06 el 6, 6 916'6 16, erendnele, «6.6 6 O.016 5 ON ee ek ue) © Sse oP ie ueee 

o Rha 0 le. 0 ei wiee Siew © 60 oe, ©. « o iele 0 « e:5 ho 6 Oe, © &) 016) © MUMNSNSIG 61 w. 4 GXC16\6 0 © 60° 0 68,6 © E19 Fis © © 0 We! 8 0 Viele oe Slere © © Om eee ee 

Ble eo he Se we we 6 0 06 we ose ale ae 0 8 © 8) Obie © 6 0. 4.0.@ 0 6 66 wile 6 6 ¢ 0's © we bh 0 6 6 416 6 Oe Be 0 6 ote 6 See 6 Vee 

© 4te® © 0 6 010 © 6 © 0.6 Oy 8 We 6 6 00 6 8 0 NeEee @ wie © is WS 0191s S 6 0 010 ene) © Gene @ © 0 © 0 0 6.6 9 Bus © Oe 68) 8 9.455 0 6 6 5 Sus 

C8 © 6. o HLS ay @ (eh e 8 0) 0 0 ve a 6 we!» © 618 010 6) 00 se emalel @ a€ 6.610 0 0.0) 6 910 © 6 Oe © 6 0 0 ace t 6 wl Clee ChEe so) mS me Rie) eae ee 

Cee we eee eee OH Fe Oe 6 ee he 8 ee a 5 6 5 6 8 0 8 0s ee ve ms s simula & ¢) 6 © 6 see 6 0.6.6 0 © 0 8 0 6 0 6 0 60 0 6 8 6 6 8.6 0m Ope Cee ees 

One © 66 0) 818 6 6b © we 4 6 ee 08 0a Se Wl © «8G 6 8 ae 8) 6 68) & bv ee 6.6 vies 6:0 « 6 UMD MEM SS 610 6 0 4s © Oe era 6) v0 Ue 6 We) 8) Sie © ROW es eee 

Po CM tat ek PD a ee Ce et ee a ay Te Yee Te 

_ 



eh tg : P ae 

a ih 

cn 
ike s a Lf 

P Ai exits 

ba BaMRE OA % 7 Nae ‘ me ° ° y 

ee eS 5a | rhe Online: : 
eeapeamhee: ‘na hand i) tio) fete ass? it i 2 ‘ oe Y , 4 ‘ 52.5 , . > 

Pape bite eas Mele diy nals 6 90 ere 
oN: eerily [tus es 2. ib, beds 

RR gS 8 A Pe iis «Mew ry » 

di fal EMRE 
Mf ad eb kbaiiab eas t« . . % 
ave Rival 
pe TT _ emnaat ys) ee 

: ire dual: Fao 98 
re . Sore e 

babar sc 

&.7 62 
tebe fo ae, 

Ea ie 
° ot a 

5 Y 
cv MC TAR OU SS Stes i ct : 4 idan = iF . 

: os * Pe 49 “ue Be ab | 
ie nm y 9 7° 

fiwia ¢'\8". » “a Se er Aes ee JARI 

, 

ae y 
ae eh we & # Pe 

ahem y MIT 2100, Porson RS 

MMR jc MUU EIWOR Ver ak 
b SMT2ULGA HDG Y19eu2 CO: 

bev eee MIMO STIMY eo: Sed ee ae ae de ee - & © * 

4 

4 es 

ie : \ ( 7o~% ae Yu 
Dea reas uh, Po Ya vi 
a. ye 

WINS 8 AEs | 0 ea 2} 4 



cs 

TM11-6660-263-24-3 

TABLE OF CONTENTS 
(CONTINUED) 

Section Title Page 

433 RPM 612% PUNCH) MECHANISM |... 22.05% 6 oe es ee 4-17 

4.4 LIGHT SOURCE hl oo Tene ce (0 ee caieee ohh ana 4-17 

V PAAIINTERIANCE: hood Slee aoe eta ey, SO 5-1 

Sui GENERAL se. ocala. ais Bes Rs ects eo ke a 5-] 

Be PREVENTIVE MAINTENANCE, PERFORATOR SECTION .. 5-1 

5.204 100; ROLL’SERVICE. 2’. 2 ee os ee 5-2 

5.2.1.1 Funetional Check 0.0) 0... Sus ces la 5=2 
Pe TOO ROLE SERVICER a. ae i RE re 5-4 

2.1 Bearing Cheeks (RAB, RAR Units Only) Yee ar, 5-4 
2.2 Contral'Eogie: Ff ue CA”. «ee 5~4 
202 Power supoly Voltages) .....5... . «= » » Saunas 5-4 
2.4 Supply Deck Cheeks (RAB and RAR Units Only) . 5-5 
oe et | tase lansion Ami... 2... 2. . . ee 5-5 
2:42 Tape ne Switeh Actuation ..... .. Jae 5-5 
2.4.3 SUODLY SWifGh SON). Bis. sis alate» 0 5-5 
2.4.4 Supply Grromawilen 9/7 3°... 4. >. - 576 

Tape Inspection 

Annan On Oo Ooaw@n Oo awMannanunWw ~M 

a | 

& Wh — 

Hannan k WwW WWWWHW WwW WwW NNNHNNNNDND bd 

General Cleaning 23.05... 1.) . . Sea eee 5-7 

CLJBR IGN Ato pee a eat te cs «sae Nays a <! age 5-8 

TROUBLE SHQOUNG. in Glo... ... Yael 5-8 

ADJUSTMENTS. PERPORATOR SECTION. . 700). .).2. a0 5-8 

l GENERAL..... She Ma oie. ow “5 2 See Cte ae 5-8 

2 PERFORATOR LOGIC TIMING ADJUSTMENTS ..... 5-16 

3 Pa POWER ISUPRLN eo cls 3. cae. ame ee 5-17 

4 SUPPLY DECK ADJUSTMENTS (RAR AND RAB 
INIT SLO IN LY) 9 tk Wen cays, + Cael em SU 5-18 

iv 



Section 

a4. | 

a FY. By 

5.6 

aa/ 

5.8 

VI 

6.1 

6.2 

6.3 

6.4 

6.5 

6.6 

6.7 

6.8 

6.9 

6.10 

6.11 

6.12 

6.13 

VII 

Vill 

8.1 

APPENDIX A 

TM11-6660-263-24-3 

TABLE OF CONTENTS 
(CONTINUED) 

Title Page 

Tape Low Switch Actuator (RAR and RAB Units 
“OE, SLT eee ae ae 5-18 
Supply Servo Switch $ Supply Error Swi 
S7_ Adjustment (RAR and RAB Units Only) ....... 5-18 

READER LAMP VOLTAGE ADJUSTMENT. .........-.. 5-20 

READER ALIGNMENT ..... ey G gtdaee elle. aaa 5-20 
peo SE pharm ah bap aie odd ha ll hla Re ane en 5-29 

Be Ress REPUACEMENT rida, (uci. lsc ties ecen ee tecoib ie eseses 6-1 
BSENERAGT bin abt ee UC lloe brut Ae To. . 6-1 
UPICERCRREOV Alar Gt age Mons ee ee 6-1 
FRONT PANEL-CHASSIS SEPARATION............. 6-2 
POWER SUPPLY ASSEMBLY: REMOVAL ............. 6-2 
EERO VNC ete at tt PNY kee 6-3 
READER UPPER COVER ASSEMBLY ................ 6-3 
READHEAD MECHANISM DISASSEMBLY ............ 6-3 
PAMPLRERLACEMENT are 1) ike tree etre ele iceseleecee © 6-4 
MOTOR AND/OR SPROCKET REPLACEMENT ......... 6-4 
TRANSFORMER REPLACEMENT ...........-. One ne 6-5 
FRONT PANEL SWITCH REPLACEMENT..........--- 6-5 
SWITCHES S9 AND S10 REPLACEMENT .............. 6-5 

READER PANEL ASSEMBLY REMOVAL ......2eeee eevee 6-6 

PARTS aaa thn ant ens  mciesid ie ug leone ae A eg a fa 

SCHEMA (ieee COM Sc Pte ate Li 8-1 
Bor NER ore Ye 8-1 

Rien: NCR mmm Wea an nlc cereus ES) kK a lig abe ocd, Wowie wie) ce A-1 



¥ 
TM11-6660-263-24-3 

LIST OF ILLUSTRATIONS 

Figure Title 

1-1 REMEX Punched Tape Reader/Perforator System, 
Model RAB6IZXBA SerieMiy piste cccsn ss 8 eis lb mn elemen « 

122% REMEX Punched Tape Reader/Perforator System, Model 
RAR612XBA Series (Not used) 

1-3 REMEX Punched Tape Reader/Perforator System, Model 
RAPS I Z2XBANE emrie, SeriiMuen diets s - <5 ce © + hse © one 

1=4 Installation Drawing, Models RAR&12X and RAB6I2X ...... 
1-5 Installation Drawing, Model RAF612X ...........2226- 
1-6 REMEX Model Number Code .......--20 002s cecsee 
1-7 Tape Channel Numbering and Dimensions, Perforator and 

Readet soo a a) oa, See ete Se ee Be 

2-1 Reader/Perforator System Connections to External Equipment . 
2-2 Recommended Interface Circuitry ........22--2 eee eeee 
2-3 Chassis Slide Installation ........-.+2 cece er cence 

3-1 Tape Loading, Roll Type Tape ........ te a ae a 
3-2 Tape Loading, Fanfolded Type Tape .........-2222204- 
3-3 Tape Threading Through the Punch Mechanism .........-.-.- 
3-4 Timing Diagram, Perforator Section .........2++2006.% 
3-5 Timing: Diagram, for Readers. oJaue wistaiale,-.cs:> --° limeiaiemas 
3-6 Tape loading; Keader Section=st. vi ete ss So oe 

4-] Bloek Diagram, Perforator Section ........6-2eeeeeee 
4-2 Block Diagram, Reader Section ......-.-0-- 00 eee eens 
4-3 Perforator Logic Timing Diagram ........20.----2200% 
4-4 Timing Diagram, Reader Card 110801 ...............- 

5] Location of Circuit Card Potentiometers and Test Points ..... | 
5-2 Supply Deck Adjustments... 0... ee eee ee ee eee 
5-3 Sorecke? Rulation to the Tape Riding Surface <8... 1. Shee 
5-4 Setting of the Sprocket in Relation to Tape Riding Surface ... 

5-5 Alignment of the Sprocket with the Light Columns. .... 

5-6 Adjustment of the Upper Ta SFU GO... + seaman 
5-7 Photocel! Output Test Circuit Seales + > o's +p ns 4 eeu 
5-8 Sprocket Cell Output Adjustment for Minimum gitter. . om. 
5-9 Tepe Ree Ber edure i425! oie. on ie 2s 



TM11-6660-263-24-3 

LIST OF ILLUSTRATIONS 
(CONTINUED) 

Title Page 

Reader Panel Assembly 111980-1 ...........-.+ee000- 7-3/7-4 
Mechanism Assembly 110740-1 ...........20- cee eeee 7-5 
Front Panel RAB612X, Front View. The RAR 6120 is 
Identical Except for the Deletion of Items Marked with an 
RPO TiS ee wee cts o-oo seuia wey exons: oat $s ARE 8 Re 1 Z 7-6 
Front Panel RAB612X, Rear. The RAR 6120 is Identical 
Except for the Deletion of Items Marked with an Asterisk (*).. 7-7 
Deck Assembly, Tape Supply 112274-1 ............46..- 7-8 
Chassis Assembly 112000-1, Inside View ........-2-000- 7-9 
POmer CUDDLE IOO? thas t rnal simeninti and shorrmshatertryhh = 6's 6 7-10 
Top View, RAB612X. The Top View of RAR612X is Identical . 7-11 
Front Panel, RAF612X, Front View .........0cccceceee 7-12 
Front Panel RAF612X, Rear View .....-.-ececccccvcee L-LS 
Chassis Assembly 111998-1, Inside View .............. a 
domme RAPO IZA oe as hae abel i Ueto Ua oe Af 7-15 

Dye SCnemaric, RAROI2N! . acsih: Met. SURAT EOCH Pues. GH, 8-3/8=4 
System schematic, RABOI2ZX . ATEN: DRLELMEIMA PL. Yoa, 8-5/8=6 
Syaen schematic, “RAROI 2X °Y 9D. Weeks Phe... 8-7/8-8 
Schematic, Master Interconnect Card 111901 ..........-. 8-9/8-10 
Schematic, Perforator Logic Card 111821 .............. 8=—11/8=12 
Schematic, Perforator Driver Card 111831 ............. 8-13/8=14 
Scnemericoeneccer Gard T1080). at ew th wo we 8=15/8=16 
Schematic, Power Supply Card111841................ 8-19/8=20 
[Co mogarageused. In, the SYSHemS jo cndrastiarnund Arey Biers 8-21/8=22 
REMEX Standard Schematic Symbols.......... ePuernes 8=23 

Vii 



TM11-6660-263-24-3_ 

Table 

LIST OF TABLES 

Equipment Supplied - - - Fh Reese. Same » ae 
Specifications for the Perforator/Reader Combinations .... 

RAX652XBA  Op£LI Ons. sky, Pal eee ORR PE og 

Interface Signal Descriptions .........-.0200+eee0- 
Front Panel Controls ......... Yb i ea 
Acceptable Tapes) sti.) Su ote. css a ego ee oe 

Maintenance Equipment Required ........-.2---0+2+0- 
Preventive Maintenance Schedule and Log, Perforator 
Section. ee ee ne ee. UM FC er ellen sg 
Power Supply Voltage Measurements on Power Supply 
OC SR rer, AME atta chetitats. 4 SeeneMer s Glne” same s 

Preventive Maintenance Behedule and Log, Reader Section . . 
Trouble Shoeting Charts s.r. Sis dae Seema 

Solenoid D.C. Voltage vs Single-Shot Pulse Width... . 



T™ 11-6660-263-24-3 

SECTION 0 
INTRODUCTION 

0-1. Scope 

a. This manual in conjunction with TM 

11-6660-263-24-1, TM 11-6660-263-24-2, and TM 
11-6660-263-24-4 comprise the organizational, direct 
support, and general support maintenance manuals for 

Meteorological Data Processing Groups OL-192/GMD-1 
and OL-192A/GMD-1. Refer to Appendix A for titles of 
manuals and equipments covered. Refer to Appendix B of 

T 11-6660-263-24-1 for the Maintenance Allocation 

Chart (MAC). ; 

b. Reader-Perforator RP-263/GMD-1 is the no- 

menclature assigned to REMEX Model RAB612XBA. 
Therefore, all the material in this manual that applies to 

REMEX Model RAB612XBA applies to Reader-Perfora- 

tor RP-263/GMD-1. 
c. The Repair Parts and Special Tools Lists (RPSTL) 

~ are included in TM 11-6660-263-20P and TM 
11-6660-263-34P. 

0-2. Indexes of Publications 

a. DA Pam 310-4. Refer to the latest issue of DA Pam 

310-4 to determine whether there are new editions, 

changes, or additional publications pertaining to the 

equipment. 

b. DA Pam 310-7. Refer to DA Pam 310-7 to deter- 

mine whether there are modification work orders 

(MWO’s) pertaining to the equipment. 

0-3. Maintenance Forms, Records, and Re- 
ports 

a. Reports of Maintenance and Unsatisfactory Equip- 

ment. Department of the Army forms and procedures 
used for equipment maintenance will be those prescribed 

by TM 38-750, The Army Maintenance Management 

System. 

b. Report of Packaging and Handling Deficiencies. Fill 

out and forward DD Form 6 (Packaging Improvement 
Report) as prescribed in AR 700-58/NAVSUPINST 
4030.29/AFR 71-13/MCO P4030.29A, and DLAR 

4145.8. 
c. Discrepancy in Shipment Report (DISREP) (SF 

361). Fill out and forward Discrepancy in Shipment Re- 

port (DISREP) (SF 361) as prescribed in AR 55-38/- 
NAVSUPINST 4610.33B/AFR 75-18/MCO P4610.19C 

and DLAR 4500.15. 

0-4. Reporting Equipment Improvement 
Recommendations (EIR) 

If your equipment needs improvement, let us know. Send 

us an EIR. You, the user, are the only one who can tell us 

what you don’t like about your equipment. Let us know 

why you don’t like the design. Tell us why a procedure is 

hard to perform. Put it on an SF 368 (Quality Deficiency 

Report). Mail it to Commander, US Army Communica- 
tions and Electronics Materiel Readiness Command, 

ATIN: DRSEL-ME-MQ, Fort Monmouth, New Jersey 

07703. We’ll send you a reply. 

0-5. Administrative Storage 

Refer to TM 11-6660-263-10, chapter 1, for administra- 

tive storage. 

0-6. Destruction of Army Electronics Mate- 
riel 

Destruction of Army electronics materiel to prevent 

enemy use shall be in accordance with TM 750-244-2. 

0-1 
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TM11-6660-263-24-3 

SECTION | 

GENERAL DESCRIPTION 

1.1 _ EQUIPMENT DESCRIPTION 

This manual has been prepared to assist the user in operating, installing and maintaining 
the following REMEX reader/perforators: RAB612X (Figure 1-1, RAR612X (Figure 1-2), 
and RAF6120(Figure 1-3). All units punch tape at 120 characters/second and read tape 
at up to 300 characters/second. A complete description of the model number is given in 
Section 1.6 and the spe cifications are listed in Table 1-2. Material covered in this 
manual is applicable to all models except as specifically noted. The operation and 
maintenance of the punch mechanism itself is described in a separate manual. 

Incorporating its highly successful tape punch, Model RPM612X, these reader/perforator 
combinations provide a selection for most applications where punched tape is used. Tape 
is supplied from a standard 1000 foot roll (RAB612X and RAR612X) or a box of 1000 feet 
of fanfolded tape (RAF612X) mounted on a deck assembly above the chassis and threaded 
through the perforator. Punching is controlled by means of input signals which are pro- 
cessed and used to operate the punch at speeds up to 120 characters/second. The roll 
type punched tape is fed through an opening in the front panel where it is available for 
customer take-up. Fanfolded tape, after it is punched, is folded into a bin on the 
front panel. 

The function of the reader is to convert the information stored in the form of punched holes 
into electronic signals. A plug-in circuit board provides the logic control for tape move- 
ment in either direction from external signals or the front panel switches. The outputs 
from the card control a step motor which drives the tape via a sprocket wheel. Data out- 
puts are generated from the readhead which contains the photocells. As tape passes over 
the photocells, changes in light intensity are sensed by the photocells, amplified, and 
brought out to an extemal connector. Spee of the reader is independent of the 
punch so that they can both be operated at the same time if required. 

Several options are available as listed in Table 1-2 including 6 or 8 track punch mecha- 
nism and selectable AC power input. 

EY. EQUIPMENT SUPPLIED 

Various items have been included with the tape reader/perforator system for spare parts, 
installation, and maintenance. These items are listed in Table 1-1. 

112670-052A ; 1-1] 



TM11-6660-263-24-3 

; 
< 

"S8148S 
V
E
X
Z
L
I
O
T
V
Y
 
|
P
P
O
W
 

‘Wa4shs 
104yDIOJJ98q 

/Japody 
adp| 

p
a
y
s
u
n
g
 
K
J
W
I
Y
 

“[-| 
e
n
b
r
4
 

:
 o e) N 

in 
A 

C 

N 

2 
ad 



This page intentionally left blank. 

Figure 1 -2 e Not Ug ed. 

112670-052A 

TM11-6660-263-24-3 



TM11-6660-263-24-3 

“W
EX
ZL
IA
VY
 

[P
PO
W 

“W
a4

sk
s 

JO
4D
I0
J1
94
/1
ap
oa
y 

ad
o}

 
pa

yo
un

g 
yI
WI
Y 

“€
- 

« 

ry . 

oy 

ee 

{ aanBiy 

112670-052A 



Table 1-1. Equipment Supplied 

™M11-6660-263-24-3 

REMEX RAR 

Item Part No. RAB RAF 

Brush, Right Angle 716003=104 l l 
Brush 716003-101 1 l 

Connector, P1, Cannon DP-25P 706500-231 l I 
Cover, Connector 706540-144 y 2 
Fuse, 4A, Slow Blow, F101 ' 7057 10-128. | 1 
(100,115 or 127 VAC Operation Only) 

Fuse, 2A, Slow Blow, F101 7057 10-139 1 1 
(220 to 240 VAC Operation Only) | 

Fuse. 2A Perforator briver Card, F1=-F9 705725-110 3 3 
Fuse, 1/4A, Fl, F3, Power Supply Card  705725-102 ] ] 
Fuse, 4A, F2, Power Supply Card 705725-112 I ] 
Fuse, IA, F4, Power Supply Card 705725 -108 I I 
Installation Drawing, Chassis Slide 112142 | I 1 
Instruction Drawing, Perforator Greasing 112210 I 1 
Manual 112670=052 ] I 
Screw Lock Assembly, Set of 2 (P1) 706540-124 2 2 
Tape, Roll 715200-002 I - 
Tube, Grease, | oz 716004-163 I I 
Tape, Fanfold 715200-001 - 1 
Connectog, P2, Cannon DB=25S 7065 10-211 1 ] 
Washer, 710 lock 713541-306 - 4 
Screw, 10-32 x 3/4 709931-812 - 4 
Striker Plate Assembly, Left 109925 -1 - ] 
Striker Plate Assembly, Right 109925 -2 - ] 
Syringe, 30 cc 7 16056-108 ] I 

1.3 EQUIPMENT WARRANTY 

Not applicable. 

1.4 MAINTENANCE EQUIPMENT REQUIRED BUT NOT SUPPLIED 

The maintenance procedures in Section 5 require equipment that is not supplied. This 
equipment is listed in Table 5-1. 

1.5 SPECIFICATIONS 

Listed in Table 1-2 are the characteristics and specifications of the REMEX tape reader/ 
perforator combinations. Also see Section 1.6 for complete model number description and 
Figure 1-6 which indicates how the options are incorporated into the model structure. An 
X in a particular digit designator denotes any of the combinations given in Figure 1-6 
(for that designator) can be used. Model designations using X's are frequently used 
throughout the manual, especially the parts list. Refer to Table 3-1 for signal descriptions. 

112670-052A | 1-5 
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Table 1-2. Specifications for the Perforator/Reader Combinations. 

Tape Material 
and Dimensions 

Reads tape of any material 
with thickness between 0.0026" 
and 0.0043" whose transmissi- 
vity does not exceed 57% 
(oiled buff paper tape). Tape 
must be prepared to ANSI 
X3.18 or ECMA 10 standards 
for base material and perfora- 
tions. Reads 1", 8-channel 
tapes. There is a 6 track type- 
setter dption available 

Perforates standard 6 track typesetter 
(except RPF) or 8 track unoiled (pre- 
ferred) or oiled paper tapes as well 
as most Mylar-paper~Mylar and 
Mylar~foil-Mylar laminate tapes 
with a thickness between 0.0026 
and 0.0043 inch. 

Loop, Strip, or Fanfolded | 
(RAF only). 

1,200 foot roll (2 inch core) 
(RAR, RAB) or fanfolded (RAF). 

Speed 

Bidirectional (left-to-right Bidirectional with backspacing 
or right-to-left) .limited to 10 rows (1" max.) 

Asynchronously, up to 300 char- 
acters per second. Greater than 
300 characters/sec. in contin- 
uous mode. 

Timing Timing Diagram shown in Timing Diagram shown in Figure 
Figure 3-1. 3-2. 

Life Minimum punch life expectancy is 8.4 | Reader lamp has been derated 
Expectancies x 107 characters when used with oiled | approximately 10% to provide 

or unoiled paper tape. Models using a life expectancy in excess 
carbide sone ee exhibit a punch of 13,000 hours. 
life approximately 3 times greater. 

Up to 120 characters per second 
asynchronously. 

Operational Tape Feed/Delete: Under Asynchronous Operation: Reader 
Modes control of front panel switch _ drives tape at up to 300 char- 

unit will feed tape forward acters/sec. min., with pulse 
at approximately 120 cps while drive signal. See Section 
punching sprocket holes only in 3.4.2. 
FEED or all holes in DELETE. 

Asynchronous Forward: Tape Continuous Mode Operation: 
moves forward one row and is Reader drives tape at greater 
punched at a rate up to 120 than 300 cps with continuous 
cps. See Section 3.3.3. drive signal. See Section 3.4.3. 

Asynchronous Reverse: Tape 
moves in reverse direction with- 
out punching data or sprocket 
holes. See Section 3.3.4. 

1-6 112670-052A 
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Table 1-2. Specifications for the Perforator/Reader Combinations - Continued. 

Input-Output See Table 3-1, Interface See Table 3-1, Interface 
Control Signals Signal Descriptions. Signal Descriptions 

The following specifications apply to the entire reader/perforator systems. 

Input Power 100, 115, or 127VAC + 10%, 47 to 64 Hz, single phase, 2 amps 
max; 220 or 240 VAC, + 10% 47 to 64 Hz, single phase, |. amps 
max. 

Environmental Temperature: Operating: +5°C to 55°C (free air). 

Humidity: Operating: 10% to 90% relative humidity 
without condensation. 

Non Operating: All conditions without condensation 
of either water or frost. 

See Installation Drawing, Figures 1-3 and 1-4. 

RAF 612X: 47.5 Ibs RAB612X and RAR612X: 46.5 lbs. 

Options . +5V Active (Mode 5) logic on Punch Command and Punch 
(Coded as part Data input lines. OV Active (Mode 6) logic selected by 
of model number | grounding J1-14. 
or as option. 
See Table 1-3). . +5V Active (Mode 5) logic on Punch Ready and Tape Handling | 

Error output lines. OV Active (Mode 6) logic selected by 
grounding J1-15. | 

Tape Handling Error being true will not inhibit Punch Ready 
Output or Punch Command input. 

100, 115, 127, 220 or 240 VAC, 47-64 Hz power input 

(customer wirable) 

OV Active (Mode 6) logic on Reader Output. +5 Active 
(Mode 5) logic selected by grounding J2-10. 

The following chassis slide assembly is available. 

110960-1: Two 22-inch long x 3/8" wide slides with 
14" travel, mounting brackets and hardware 

112670-052A 1-7 
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1.6 MODEL NUMBER DESIGNATION 

The REMEX model designation is used to code the basic functions, options, and configura- 
tions of a particular product line. Figure 1-6 illustrates the model code structure for the 
612X series and indicates the various options. An X ina particular digit designator (as 
used in many parts of this manual, especially the parts list) denotes any of the combin- 
ations given in Figure 1-6 can be used. 

Nonstandard (special) units use the last three numbers of the model number to denote a 
special unit. The difference between any special unit and the standard unit is described 
in an addendum at the end of the manual. Units with 000 and 901 and higher are stan- 
dards and are covered in this manual without addendums. 

Standard options not shown in Figure 1-6 are used in the 901 and higher numbers (standard 
units only) and are listed on the serial tag below the model number in the form of a series 
of three digit numbers depending uponthe number of options used. For example, a unit 
with 902 in the last three digits of the model number would list two three digit numbers. 
Because the list of possible options is constantly changing, it is not included in the 
manual. Generally, this list consists of special customer requirements that do not affect 
the operation of the unit and includes such things as special paint, no logo, mill edge 
panel, etc. Table 1-3 lists those option numbers which are applicable to all units. 

Always consult the serial number tag for proper voltage and frequency to be used and 
for model identification. Failure to do so could result in damage to the unit. The 
serial tag is located on one of the rear surfaces. In all correspondence, always refer 
to the complete model number including the mode, the last three numbers, and the 
unit's serial number. Refer to the CAUTION in Section 2.4. 

tae PHYSICAL DESCRIPTION 

The REMEX tape reader/perforator combinations are mounted on a 10-inch panel with a 
height of 10 1/2 inches. Detailed dimensions are shown in Figures 1-4 and 1-5. The 
electronic chassis and supply deck is mounted at the rear of the unit and contains the 
circuit cards. The front panel contains the tape reading and transport mechanism and 
fanfold tanks (RAF models) which extend 2.48 inches out from the front panel. Chassis 
slides are also provided to give easy access to the supply deck and punch mechanism. 

1.8 TAPE CHANNEL NUMBERING 

REMEX tape reader/perforator combinations are available to punch tape of the configura- 
tions shown in Figure 1-7. The type of tape guide used in any given unit is coded in the 
seventh digit as part of the model number. See Figure 1-6 Note that regardless of the 
width of the tape or the number of tracks, the numbering of the track holes is always the 
same. Also see Section 1.9. 

Lay TAPE PREPARATION SPECIFICATIONS 

Tape specifications as given in Figure 1-7, are based on the American National Standards 
Institute Standard X3. 18-1967 (ANSI; formerly United States of America Standards Insti- 
tute). A tape gauge is available from REMEX (part number 110597) so that longitudinal 
and perpendicular transverse spacings can be checked. To use the gauge, place the feed 
hole of one end of a 5-inch span in the are until one of the cross hairs is centered in the 
feed hole. Read the measurement adjacent to that cross hair (plus tolerances to the right 
and minus tolerances to the left). A second 5-inch gauge is printed at the bottom to check 
longitudinal and perpendicular transverse center line spacing. 

1-10 112670-052D 
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' 

REMEX TRACK cheer 87654S321 

cecesece 
8 CHANNEL NUMBERING 87654S321 

REMEX TRACK NUMBERING 

6 CHANNEL NUMBERING 

(TELETYPESETTER) 

MMC 371 

In all configurations: 

a =0.100 + 0.002 

b in any span of five inches is +0.025 

e = 0.100 + .003 

Data hole diameter is 0.072 + 0.001/-0.002 

Sprocket hole diameter is 0.046 + 0.002/-0.001 

NOTE: The 6 channel teletypesetter has the sprocket hole center line 
advanced by 0.013 inch with respect to the data track center line. 

Figure 1-7. Tape Channel Numbering and Dimensions, Perforator and Reader. 

112670-052A 
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Table 1-3. RAX612XBA Options. 

~ | Option | Model 
Number Description Affected Description of Change 

Desk Top Enclosure added RAR612XBA_| Add enclosure 111600-2 

Desk Top Enclosure added RAB612XBA_| Add enclosure 111600-2 

moos Desk Top Enclosure added RAF612XBA | Add enclosure 111600-2 

Tape Guide changed to 8=track | All models Change 1124111 tape : 
and 6=track typesetter — guide to 112411=2 

Tape Guide changed to 8=track | All models Change 112411-1 tape 
and 6-track, 0.875 wide guide to 112411-3 | 

Tape Guide changed to 8=track | All models Change 112411-1 tape 
and 5=track (two tracks between guide to 112411-4 
feedhole and panel) | , 

Tape Guide changed to B=track | All models | Change 112411=1 tape ; 
and 5=track (three tracks guide to 1124115. 
between feedhole and panel) | 

RARSTOXBA |, Logo removed. +d 
RABGIOXBA 

Tape Guide changed to 8=track | All models Change 1124111 tape 
and 6=track (6-track reversed) guide to 112411-6 

004 

007 

ont] Re togo Year 
013 Desk Top Assembly Kit "RAB6I2XBA | Add ~6 enclosure 
; (Grey) | per drawing 112175. 

014 Desk Top Assembly Kit RAF612XBA | Add 1121756 enclosure 
(Grey) | | per drawing 112175 

015 

) 1 

Desk Top Assembly Kit F612XBA | Add 112175-5 enclosure 
(Black) per drawing 1121 

Duplicator Option RAFSI2XBA | Delete part 112018=1 and 
Roi ay add 113518+1 | 

Duplicator Option RAB612XBA |. Delete part 112020-1 and 
add 113517-1. 

Desk Top Assembly Kit RAB6I2XBA | Add 112175-5 enclosure 
(Black . | per drawing 112175 : 

75 

112670-052D 1-13/1-14 



ioe 2: 1b Gi or bt ae } d. ne 7 aiid dbbceaee? | 74h anh, eae eh Ge, : ~ Mg] :" wayte ay fut ‘ wc 

| Z mh we thie mane 5 ah ire an 

¥ ” a ‘Owen ts ow ie m no Tn vadialinas - be ih 
as . ee ie 1 tos ¥ 

Ea, 
: | 

t: re Pian ee me } 
° +oR is ba eal arate 

< ‘aa LS eget ena ; 
. 

"tiger, 
5 

fet RES Se ok q - § tabe se Atony 

é 

‘ 
; 

’ eas oe eee 
; = agen Pet hee eS eee er AaB: ~~ 

bps 

: ee ‘' 

‘ 
: 

nay Sith M0 
’ 

o #0 ge Mae ViNOS eins . eM Set + 



TM11-6660-263-24-3 

SECTION II 

INSTALLATION 

2.1 UNPACKING 

Specially designed, reinforced packing cartons have been used in the shipment of the 
tape reader/perforator systems to provide the best possible protection during transit. 
Also packed with the unit in separate plastic bags and packages is the kit of parts listed 
in Table 1-1. A careful visual inspection of the unit should be made as soon as it is 
removed from the carton for any apparent damage ineurred during shipping. In the event 
the unit has been damaged as a result of shipping, the carrier and REMEX should be 
notified as soon as possible. When carrying or removing the unit from the carton, it is 
important that it be lifted by the handles, front panel, or chassis. Never attempt to 
lift it by the covers, tape tanks, chassis slides or other parts which may not support the 
weight of the unit. 

78 SE SYSTEM MOUNTING 

The unit contains chassis slides which mount to the cabinet wall. See Figure 1-4 or 
1-5. Figure 2-3 illustrates the installation of the slides. The mounting dimensions 
of all slide options are the same. RAR and RAB units are secured to the cabinet by the 
front pane! handles which are spring loaded. To release the unit, push the handles in- 
ward. RAF units use two mounting studs which snap into sockets of two release push 
buttons. The studs are part of two striker plates which are mounted on each side of the 
rack by two screws each. To release the sockets from the studs, depress the buttons. 

- Figure 1-5 illustrates the mounting of the striker plates and chassis slide mounting hole 
pattern. Mounting should be in such a manner that adequate cooling is provided. The 
ambient temperature should not exceed the value listed in Table 1-2. It is recommended 
that two people be used when installing or removing the unit from the chassis slides. 

When operating the unit, make sure it is elevated sufficiently 
such that the intake air flow through the fan at the bottom of 
the unit is not restricted. Damage to the punch will result if 
sufficient cooling by the fan is impeded. 

2.0 INITIAL ADJUSTMENTS 

Each unit has been accurately adjusted and aligned before leaving the factary. No 
adjustments or calibrations are required prior to installation or use. 

112670-052A 2-1 
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Data Track | Input. 

Data Track 2 Input. 

Data Track 3 Input. 

- Data Track 4 Input. 

a —_———— Data Track 6 Input. 

Data Track 7 Input. 

1 

I 

Z 

3 

4 

5 ————————————— Data Track 5 Input. 

6 

rf 

8 Data Track 8 Input. 

10 ———_——— Direction Input. 

1] ————————-. Punch Command Input. 

12 rete Punch Ready-Gutput Perforator 

13 —-——————. Punch System Ready (PS YSRDY*) at ners 
14 -——--—-— Input Mode Select Equipment 

15 ———--—_——- Output Mode Select 

16, 17 ——20AWG -—— Chassis Ground 

18, 23, 25 —————— Punch Logie (Signal Ground) Return- 
tie points for selecting Mode 6. 

20 —————. Tape Error Output 

21 ———___--—. Tape Low Output 

J2 

1 Data Track 1 Output 

2 Data Track 2 Output 

3 Data Track 3 Output 

4 Data Track 4 Output 

5 Data Track 5 Output 

6 Data Track 6 Output Reader 

Ps Data Track 7 Output — eae 

8 Data Track 8 Output Equipment 

9 Data Ready Output 

10 Output Mode Select 

11,12, 13,24 —-20AWG——— Reader Logic (Signal Ground) Return 
tie point for selecting output Mode 5. 

14 ———---—-- Reader System Ready (RSYSRDY*) Output. 

V5 ee —— Extemal Inhibit (EXTINH*) Input 

16 ——--———- Drive Right (DR*) Input 

17 enn Drive Left (DL*) Input 

25 —-20AWG Chassis Ground 

Figure 2-1. Reader/ Perforator System Connections to External 
Equipment. See Table 3-1 for signal descriptions. 
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2.4 POWER AND SYSTEM CONNECTIONS 

A.C. power is applied to the unit through a standard three-wire cord located at the rear 

All units come wired for 115 VAC, 47-64 Hz operation. If another 
voltage is to be used, a wire change on the transformer must be 
made as described in Section 2.4.1. In addition, before operating 
the system, the proper fuse value (as indicated in Table 1-1) must 
be inserted from the kit of parts. Discard the other fuse (unless, 
of course, a different voltage operation is anticipated). 

Refer to the serial tag for proper operating modes of the unit. See Section 1-6 and 
Figure 1-4 for an explanation of the model number and operating modes. 

All control signals and output signals are routed through J1 for the perforator and J2 for 
the reader which are also located at the rear of the unit. Figure 2-1 lists the signals 
associated with each pin and their description is given in Table 3-1. All wire sizes 
are 22 AWG unless noted in Figure 2-1. The proper mating connectors for J] and J2 
have been supplied with the unit. The location of JI and J2 are shown in Figure 5-1, 

e 5-17. 
on NOTE: It is recommended that the Punch Command Input line (J1-11) and 

Punch Logie Raturn (Signal Ground) line (J1-25) be a twisted pair 
to eliminate interference in high-noise environments. 

2.4.1 TRANSFORMER WIRE CHANGES FOR DIFFERENT AC SUPPLY VOLTAGES 

Units are supplied with a transformer which allows any of five input voltages to be used: 
100,115, 127, 220 or 240 VAC, 47-64 Hz. Unless otherwise diracted by the customer, 
all units are wired for 115 VAC. , 

Disconnect the power plug before changing the 
transformer wire. 

If it becomes necessary to use one of the other four voltages, a simple wire change is 
required. See schematic for power supply, Figure 8-8. To make this change it is 
necessary to separate the power supply assembly from the chassis. See Section 6.4. 
Power from the AC plug (hi-line) is routed through F101, to TBI=-1, to P15=-1 to SI to 
P15-2 and back to TBI-5. Change the wire (white) coming from J15, pin 2 at TBI-5 
(115 VAC) to TBI=4 for 100 VAC, to TB1-6 for 127 VAC, to TBI1=7 for 220 VAC or 
to TBI-8 for 240 VAC. The white wire is the only one that requires changing. The 
black wire from fan Ml must remain tied to TB1-5. See Figure 5-1 for TBI pin location. 

112670-0528B. 2-3 
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aro INTERFACE CIRCUITRY 

Figure 2-2 illustrates suggested drive and output circuitry with which to interface with 
the REMEX circuitry as referenced in Table 3-1. Note the termination network for the 
output signals. This should be incorporated in the external equipment for maximum noise 
immunity. See Figures 3-4 and 3-5 for proper timing. 

NOTES: All input and output logic signals are defined for positive 
logic (mode 5) i.e., inactive = OV and active =+5V. 
Therefore, signals that are OV active (mode 6) are 
written with a asterisk next to the designation, e.g., 
Punch System Ready (PSYSRDY*). 

2.6 RAX6120 ADAPTER CABLE 

Adapter cable 110364-1 is used when a RAX6120 has replaced a RDF/RDB/RAF/RAB 3075 
a RAX6120, or is used with equipment designed for these models. By typing pin 10 to 
pin 11 on P2 (25 pin connector) the track outputs and the Reader Ready Output will be 
mode 5. Allowing pin 10 to float puts these outputs in mode 6. 

RECOMMENOED CUSTOMER REMEX 
ORIVE CIRCUITRY INPUT CIRCUITRY 

INTERNAL 

SNT4OON or 
EQUIVALENT of SN7486N, 

‘ SN7400N or SN7408N 

9% 1Ofi. max. One gate lead recommended 

MMC 304A 

SN7400N or 
of SNT486N , SNT404N EQUIVALENT 
SN7400N or SN74352N 

3% 10 tt. max, One gate load recommended 

MMC 305A 

CIRCUIT B 

Figure 2-2. Recommended Interface Circuitry 
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SECTION III T™M11-6660-263-24-3 

OPERATION 

3.1 INPUT-OUTPUT SIGNALS 

Table 3-1 lists the input and output signals which are routed through J! and J2. The de- 
finition and/or usage of these signals are also included in the table. Figure 3-4 shows 
the timing diagram for the perforator and Figure 3-5 shows the reader timing. Also see 
Note, Section 2.5. | 

3.2 CONTROL FUNCTIONS 

Table 3-2 lists the operating controls located on the front panel along with their des- 
criptions and functions. . 

3.3 OPERATING INSTRUCTIONS, PERFORATOR 
The following procedures should be used when operating the perforator portion of the. 
system. Refer to Figures 1-1 through 1-3 for location of switches. The reader and per- 
forator portions operate independently, so either the reader or the perforator can be 
operated or both can be operated at the same time. 

When operating the unit, make sure it is elevated sufficiently 
such that the intake air flow through the fan at the bottom of 
the unit is not restricted. Damage to the unit will result if suf- 
ficient cooling by the fan is impeded. 

3.3.1 TAPE LOADING AND THREADING, PERFORATOR 

Tape is supplied from the tape deck located at the top of the unit and above the chassis 
and is threaded through the punch mechanism. The following procedure is recommended 
when loading tape: 

a. Place the POWER switch SI in its ON position. Power is on 
when the POWER switch is lit. 

b. RAR and RAB Units: Place a spool of tape on the supply reel and 
thread it through the punch and out the opening in the front panel. 
Thread the tape so that the supply arm is in the approximate center 
of its travel. On some units the actuation of either the tape 
uBR switch, S6, or the tape supply error switch, S7 will 
inhibit tape punching. The threading path.is shown in 
Figure 3-1 and on a decal mounted adjacent to the punch. 

RAF Units: Place a box of fanfolded tape on the supply deck 
and thread it through the punch and out the opening in the 
front panel. See Figure 3-2. 

112670-052A 3-1 
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3-2 

The threading of the tape through the punch is shown in Figure 3-3. 
To thread the punch, depress the punch LOAD button. This will 
rotate the pivot tape guide allowing access to the sprocket. Thread 
tape under the edge guide assembly through the punch block, over 
the sprocket and out through the opening in the panel. Close the 
pivot tape guide. 

CAUTION 

When operating the unit, make sure it is elevated sufficiently 
such that the intake air flow through the fan at the bottom of 
the unit is not restricted. Damage to the unit will result if 
sufficient cooling by the fan is impeded. 

Place the FEED/DELETE switch in to the FEED position and verify that 
tape is advancing properly. The Punch Command line must be held in 
the false state while feeding with the FEED switch. When starting a 
new roll of unpunched tape, allow a few feet of feed holes only to be 
punched so that the sprocket holes engage properly with the sprocket 
teeth. Under some conditions, especially with stiff tapés, it may be 
necessary to give a slight tug to start the tape and engage the feed holes. 
On RAF units, approximately three folds of tape must be placed in the 
take-up tray so the tape will fold properly. Depress the FEED switch 
again and verify that tape is folding properly in the take-up tray. 

Empty the chad bin each time a new box or roll of tape is installed. 
This is important to prevent chad from backing up into the punch. 

To empty the chad box on newer units using the metal ched tube assembly, 
raise the cover (part of chad tube assembly) to its maximum stop. Tilt 
plastic chad box away from perforator and remove. To replace, raise 
cover to maximum stop. Place chad box inside metal enclosure and push 
cover down through the opening in the plastic chad box. Cover will hold 
chad box firmly in place. 

The tape perforator portion may now be operated in one of the three modes 
described in Sections 3.3.2 through 3.3.4. It is recommended that the 
punching of fanfolded tapes be limited to 140 feet or less at one time since 
this is the maximum unattended storage capacity of the fanfold bin on the 
front panel, 

CAUTION 

Whenever the punch is operated in mode 5 (especially when the 
punch is not connected to the normal system, i.e., bench 
operation), all false level inputs must Mh tied fo OV (not open 
circuited). Since most inputs ore internally biased to +5V, not 
tying them to the false (OV) condition in mode 5 could cause 
erratic operation. Mode 5 systems will not advance tape via 
the FEED/DELETE switch unless the Punch Command (J1-11) is 
held low. If the FEED/DELETE switch is activated while the 
Punch Command is at the true level, the logic will lock up and 
inhibit all punching. To reset this condition, turn power off 
and then back on. 

If this unit is equipped with a duplicator option, refer to Section 3.8 
for operating instructions. 
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Figure 3-2. Tape Loading, Fanfolded Type Tape 
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Figure 3-3. Tape Threading Through the Punch Mechanism. 
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3.49 TAPE FEED/DELETE MODE 

This mode of operation allows either unit to feed tape through the punch mechanism at 
approximately 120 cps and punch feed holes only or an all hole delete code. 

a. Make sure tape has been threaded into the punch. See Section 3.3.1, 
steps a through c. 

b. Place the POWER switch in the on position. 

c. Make sure the Direction input at J1-10 is +5V or open circuit. 
A OV signal at this pin will cause tape to go in the reverse direction. 

d. Place the FEED/DELETE switch into its FEED position to punch tape 
with feed holes only or into its DELETE position to punch tape with 
the all hole delete code until the desired amount of tape has been 
punched. 

| able 3-2. Front Panel Controls 

Switch 
| POWER Applies AC power to unit. _ 

[OFF ——TRemoves AC power from unit. 

7a) 

SPOOL Operates manual spooler which winds tape counter- 
RAB Units ockwise 
Only) h WRABOER ahs apy Removes control of spooler. 

T 

N 

| FE 

Causes reader to drive tape to the right. 

Causes reader to drive tape to the left. 

Allows reader to be controlled by external signals. 

3 ON Inhibits Reader and applies false signal to RSYSRDY* 
door open) output at J2-14. 

OFF Allows Reader to operate and applies true signal 
(door elosed) to RSYSRDY* output at J2-14. . | 

FEED ae Causes punch to feed tape and punch feed holes 
(Momentary) only, at approximately 170 cps. Data input lines 

: will be inhibited. (Note: The punch command 
line JI-11 must be held false while operating 
this switch.) 

DELETE Same as FEED except enters an all-hole charac- 
| (Momentary) ter on each line of the tape. 

PERFORATOR | __ Illuminated Indicates tape supply is nearly exhausted but does 
STATUS LAMP | . ae is not affect punch system operation. 

READER 
LOAD 

. 

112670-052A s=7 
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3.3.3 ASYNCHRONOUS FORWARD MODE 

In this mode of operation, the unit will punch feed holes and data holes at up to 120 cps 
in the forward direction under control of input signal lines. See Figure 3-4 for proper 
timing. 

3-8 

Perform Section 3.3.1, steps a through e. 

Check to see that the Punch Ready Output at JI, pin 12, is in the Ready 
state, depending upon the mode. See Table 3-1. 

Check J1-14 to see that the proper signal is present for the desired input 
mode. Check JI-15 to see that the proper signal is present for the desired 
output mode. See Table 3-1. 

Check to see that the PSYSRDY* Output at JI, pin 13, is between OV and 
+0.4V. 

Make sure the perforator status lamp is not lighted. If it is lighted it 
indicates a low supply of tape. 

Check to see that the Tape Error Output at JI, pin 20, is in the false 
(No Malfunction) state, depending upon mode. See Table 3-1, J1-20. 

Apply a forward signal +2.4<V<t5.0 or open circuit to the Direction 
Input Line at JI, pin 10. Direction input must be stable for 500 nsec., 
min., before the punch command is given (step h). See Figure 3-4. 

Apply a true (hole) signal to each pin (J1, pin 1 through J1, pin 8) for 
the desired tracks to be punched depending upon the mode. See Table 
3-1 and and Figure 3-4. Data commands must be present at the time 
a punch command is initiated (step i) and must remain on the line for 
2 usec. (min.) after the punch command input reaches the true level. 

Apply the true (punch command) signal to JI, pin 11, depending upon 
the mode. See Table 3-1. Punching is initiated by the leading edge 
of the Punch Command signal which must be true for 2 usec., min., 
with a rise time of 1 used., max. The tape will advance one row and 
punch a feed hole plus those data tracks which are true (step h). The 
Punch Ready output will remain true for 1 usec max. after Punch Com- 
mand is given. 

Repeat steps b through i for each line to be punched. 

MOOE S$ 

PUNCH 
READY 6.33 msec: 

ey joi usec. max 

OIRECTION bum $00 WSEC, MON 
CONTROL, FORWARD DIRECTION 

PUNCH 2 USEC. min 
COMMANO 

OATA ; & 2 USEC. MIN | 
INPUT 

MODE 6 

PUNCH 
REACY 8.33 WSEC. 

| 
— (MSEC, Max 

OIRECTION jo S00 NSEC. min 
CONTROL | FORWARD DIRECTION 

| 
| 

PUNCH 2 LSEC. min 

COMMAND 

OATA + Ee | INPUT MSEC. MIN 

Figure 3-4. Timing Diagram, Perforator Section 
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ASYNCHRONOUS REVERSE MODE 

In this mode of operation, the unit will move tape in the reverse direction under control 
of input signals up to 120 cps for 10 rows (1 inch), without punching data or feed holes. 

3.4 

Perform Section 3.3.1, steps a through e. 

Check to see that the Punch Ready Output at JI, pin 12 is in the Ready state, 
depending upon the mode. See Table 3-1. 

Check J1-14 to see that the proper signal is present for the desired input 
mode. Check J1-15 to see that the proper signal is present for the desired 
output mode. See Table 3-1. 

Check ta see that the PSYSRDY* Output at JI, pin 13, is between OV and 
+0.4V. 

Make sure the perforator status lamp is not lighted. If it is lighted it 
indicates a low supply of tape. 

Check to see that the Tape Error Output at JI, Pin 20, is in the false (No 
Malfunction) state, depending upon mode. See Table 3-1, J1-20. 

Apply a reverse signal between OV and +0.4V to the Direction Input line 
at JI, pin 10. Direction input must be stable for 500 nsec., min., before 
the punch command is given (step h). See Figure 3-4. 

Apply the true apes command) signal to JI, pin 11, depending upon the 
mode. See Table 3-1. The tape will backspace one row without punching 
sprocket or data. 

Repeat steps b through h for each line to be backspaced up to 10 lines 
(1 inch) maximum. 

OPERATING INSTRUCTIONS, READER 

The following procedure should be followed when reading a tape. Refer to Figures 3-5 
and 3-6 during the following descriptions. 

3.4.1 TAPE LOADING AND THREADING, READER 

Use the following procedure when loading tape into the reader: 

a. 

b. 

Cc. 

Connect J2-P2 and plug the line cord into the proper AC ouflet. 
See Caution in Section 2.4 

Depress the power switch. Power is on when the switch is lit. 

Pull forward and down on the Door Assembly. This will raise the Upper 
Tape Guide allowing tape to be loaded. 

Check the number showing on the Tape Guide. If a two'sided Tape 
Guide is supplied and the other width of tape is required, depress and 
rotate the Tape Guide Latch 180°. The Tape Guide can now be removed 
and then reinserted with the other guiding edge up. One sided guides, 
of course, do not need to be removed. The Tape Guide supplied with 
the unit is coded as part of the model number as indicated in Figure 1-6. 
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e. Insert the tape as shown in Figure 3-6. 

f. Raise the Door Assembly up to its closed position. 

g. Make sure the RSYSRDY* output signal at J2-14 is in the true condition, 
ise. OTS, Vat SOnes 

h. The reader may now be operated in either of the two modes listed in 
Sections 3.4.2 and 3.4.3. 

i. To unload tape, stop tape movement, lower the Door Assembly and 
remove the tape. 

j- To remove power, depress the POWER switch. The reader lamp will 
turn off. 

3.4.2 TAPE DRIVE, ASYNCHRONOUS MODE 

In this mode of operation, the reader is controlled in a line-at-a-time step mode. Each 
pulse input steps the tape one line. This mode is performed as follows: 

a. Perform Section 3.4.1, steps a through g. 

b. Apply the step pulse to the drive left (DL*) line, pin 17 of J2, or the drive 
right (DR*) line, pin 16 of J2 as follows. Make sure the Data Ready signal 
at pin 9 of J2 is in the true condition depending upon mode and that the 
(EXTINH)* input signal at J2, pin 15, is false (+2.4< V < +5.0 or open 
circuited). See Table 3-1 and Figure 3-5. 

Stop: +2.4 << V < 0.4@5 ma. 
Run: 0< V< +0.4@5 ma. 

The minimum pulse width for the run signal is 1 usec. Pulse to be maintained 
until Data Ready signal goes false (up to 100 usec., if next pulse is given 
coincident with Data Ready signal going true). Pulse to be removed within 
50 usec. after leading edge of Data Ready signal to stop on that character. 

LPT Re a RUA SGA ote ata RT ana) | BONIS: 
pe | a -e—sousec. max (MSEC. TYP 100 USEC. max 

TQ STOP ON NGY REMOVE ORIVE SIGNAL 
_ THIS CHAR. [| BEFORE DATROY GOES FALSE 

| | 

coq Brag eo sina eM eaerm aR {MOO 6) i i 
SO USEC. Min 

wT ioouses. max 
200 USEC. TYP —w fee 

(MOOE 6) 

Figure 3-5. Timing Diagram for Reader 
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3.4.3 TAPE DRIVE, CONTINUOUS MODE 

In this mode of operation, the reader is controlled from an external signal as follows: 

a. Perform Section 3.4.1, steps a through g. 

b. Apply the drive left (DL*) signal to pin 17 of J2 or the drive right (DR*) 
signal to pin 16 of J2 as required. Make sure the Data Ready signal 
at pin 9 of JI is in the true condition depending upon mode and that 
the (EXT INH)* input signal at J2, pin 15, is false (+2.4< V < +5.0 
or open circuited). See Table 3-1 and Figure 3-5. 

Stop: +2.4<V<+5.0 (2.2K to +5V) or an open circuit 
Run: 0< V < +0.4 @5 ma. 

Tape will be driven in excess of 300 characters/second. To stop on 
character, the drive signal must be removed within 50 usec after the 
leading edge of the Data Ready signal. 

c¢. Only one run signal must be present at one time. If both run signals 
are present, the reader will drive in the last previously commanded 
direction. 

d. The reader may also be driven either right or left in the continuous 
mode by the front panel direction switch S10. Operation of this 
switch in conjunction with external drive signals is not an allowed 
operating condition and should be avoided. 

3.4.4 EXTERNAL INHIBIT 

In this mode of operation, the reader is inhibited and the Reader System Ready 
(RSYSRDY*) output (J2-14) and the Data Ready output (J2-9) are set to the false 
state. To place the reader in the inhibit mode apply the following signal to pin 15 
of JZ 

Reader Not Inhibited: +2.4<V<+5.0 (2K to 5V) or an open circuit 

Reader Inhibited: O< V <+0.4 @5 ma. 

3.5 TAPE RECOMMENDATIONS 

Table 3-3 lists the tapes REMEX recommends for use. Basic tape specifications are 
given in Table 1-2. 

3.6 OPERATIONAL MAINTENANCE 

After every 6 to 8 hours of reader use, the operator should check the tape transport area 
of the reader for cleanliness. Dirtier environments may require more frequent cleaning 
of the tape transport area. This is extremely important since any dirt or foreign 
material covering the readhead can cause readout errors. For general cleaning, use 
the bristle brush supplied. Cleaning of the photocell assembly is described in Section 
5.3.1.1. Make sure the tape remains clean at all times since any residue picked up - 
by the tape can be deposited on the readhead. It has been found in certain cases that 
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residue picked up by the tape comes from soiled hands. It is important that care be 
exercised when handling tape especially in machining areas or other areas where 
grease, oil and sprays are present. 

Table 3-3. Acceptable Tapes 

REMEX has found the following tapes acceptable for use on the system. 

Paper, Unoiled or oiled REMEX 1000 ft Roll, 715200-002 
(see note) except black 100 ft Fanfold, 715200- 

Inc. 

carbon filled tapes 

[Bemis | Paper Tape Series 
Crown Zellerbach Paper Tape Series 

Pr oat Gao 
| et Paper (roll Syntosil Machine Too! fase | 
onl 

a Mylar, Paper- 2000 

es or Fey ANGE, WETS (roll only) 

Sore: Oiled paper tapes may be used but with more frequent punch 
cleaning periods. ALSO ACCEPTABLE, BUT WITH REDUCED 
PUNCH LIFE: Black Carbon Filled Tapes. NOT ACCEPTABLE 
FOR THIS PUNCH ALT FICATION: Mylar-Foil, 2.6 mil, Arvey 
RVCP23, Numeridex #0500, all vulcanized fiber tapes, Chase 
Foster, MFM~1535 15 and MFM~1035 15, and 3M Brand N/C 
Tape #401 and #301. 

3.7 TAPE PREPARATION REQUIREMENTS 

Proper tape reader operation requires that the maximum accumulated longitudinal error 
between feed hole centers in the punched tape be + 0.025 inch within any span of 
5 inches, as specified in the American National Standards Institute Standard X3. 18- 
1967 (ANSI: formerly United States of America Standards Institute). In the event a 
user has, because of punching problems, a number of tapes which do not conform to 
this specification by an amount consistently out of tolerance, the reader may be set 
up as in Section 5.7 using one of these tapes rather than the type specified. 
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A tape gauge is available from REMEX (part number 110597) so that the +0.025 
tolerance specification can be checked. To use the gauge, place the feed hole of 
one end of a 5 inch span (50 characters) at the single cross hair and swing the other 
end of the 5 inch span in the are until one of the cross hairs is centered in the feed 

_ hole. Read the measurement adjacent to that cross hair (plus tolerances to the right 
and minus tolerances to the left). A second 5 inch gauge is printed at the bottom 
to check both longitudinal and perpendicular transverse center line spacing. A 
metal tape gauge (part number 103569-4) is also available which will verify the 
longitudinal tolerance. 

3.8 DUPLICATOR OPTION 

Units equipped with the -017 or -018 Duplicator Option (see Section 1.6 and Table 1-3) 
require the following special instructions: 

a. To operate the reader/perforator combination in the normal modes, 
connect the system as indicated in Section 2.4, and operate as 
described in Section 3.3 and 3.4. 

b. To operate the reader/perforator as a duplicator, connect Pl to JI 
and P2 to J2 which is part of the harness assembly attached to control 
switches on the front panel. Load the tape to be duplicated into the 
reader by performing Section 3.4.1. Depress the DUP switch until the 
required amount of tape has been duplicated. The punch will duplicate 
the tape being read in the reader a fine at a time. 
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SECTION IV 

THEORY OF OPERATION 

4.1] BLOCK DIAGRAM DESCRIPTION 

The REMEX tape reader/perforator system performs two basic functions: (1) controls the 
operation of the RPM 6120 punch mechanism in response to input control signals, and 
(2) reads small rolls (RAB and RAR units) or fanfolded (RAF units) tapes. Each function 
is described below in block diagram form and illustrated in Figures 4-1 and 4-2. See 
also the system schematics, Figures 8-1] through 8-3. Electronic descriptions are given 
in Section 4.2. 

4.1.1 SYSTEM OVERVIEW 

Figures 8-1 through 8-3 give the complete signal and card interconnection for the 
system. All cards and electronically active components are tied to the Master Interconnect 
Card, Figure 8-4, which routes the various signals. Perforator input signals are applied 
to J] on the Perforator Logic card where the timing and logic occurs. The output signals 
from this card are then routed through the Master Interconnect card to the Perforator 
Driver card where they are amplified and fused. The routing then returns to the Master 
Interconnect card and to the punch mechanism. 

Reader inputs are applied to J2 on the reader card where the control of the reader occurs. 
Reader motor drive signals are outputed to the Master Interconnect card which routes 
them to the reader. All switch operations occuring in the reader are also routed through 
the Master Interconnect card to the Reader Driver card. 

4.1.2 TAPE PERFORATION CONTROL 

P.C. Card 111821 (schematic 111822) and 111831 (schematic 111832) are used to operate 
the punch mechanism by controlling (1) the logic and timing of the perforator and the 
direction of tape movement and (2) the data logic and solenoid driver amplifiers. Refer 
to Block Diagram, Figure 4-1. 

Proper operation requires that the Direction (DIR) and Data (DATA) inputs be present 
when the Punch Command (PC) is given. Applying the PC signal triggers the clock 
pulse one-shot, SS1, which inturn triggers the punch delay one-shot, SS2 and the 
voltage doubler one-shot, SS7. In addition, SS1, also triggers the Damp Delay (DAMPD) 
one~shot SS5 and the motor control flip-flops FF9 and FF10. These flip-flops comprise a 
three stage counter which is advanced one count and causes the sprocket to move to its 
next position. SS1* output also serves as the.data strobe which latches the input data 
ainZs1S.andeZilss 
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When SS2 times, the Punch Delay (PD*) signal triggers the Punch Timer (PT) one-shot, $S3, 
and the Punch Return one-shot, SS4, the PT (SS3) output is used to operate the punch 
solenoids. At the end of the SS3 time, the solenoids will start their return stroke while 
SS4 continues to hold the system in the punch cycle (PRDY still in inactive state) until the 
return stroke is completed. At the end of the S54 time, the clear one-shot, SS8, is trig- 
gered which clears the Feed and Delete circuits in the event they have been set. At this 
time the Punch Ready (PRDY) output goes to the active level. 

Switch S3, FEED/DELETE, provides a second input to the perforator interface logic which 
also triggers SS1. An identical sequence is produced as previously described for the 
Punch Command except that in the FEED position, only the feed hole solenoid is energized. 
In the DELETE position all solenoids will be energized. 

‘Switch S7 (RAR and RAB units only) is provided as a Tape Error (TE) signal at 
J1-20. This signal is present when a supply error is present (supply tape too loose causing 
S7 to actuate). On RAR and RAB units, tape supply switch S6 is used as the servo control 
to unwind tape. S8, Tape Low switch provides an external indication that the amount 
of tape remaining is below a preset level. This is for informational purposes only and 
does not affect the operation of the system. 

Rel READER BLOCK DIAGRAM DESCRIPTION 

Reader Card 110801 performs two basic functions: (1) it drives tape in either direction 
over the read station and (2) converts the tape information into electrical signals. These 
two functions are shown in block diagram form in Figure 4-2. The electronic details 
are described in Section 4.2.3. 

The drive system consists of a four phase stepping motor which is directly coupled to the 
sprocket drive wheel. Two phases of the motor are energized at a time in a sequence 
which advances the sprocket and tape one line either to the left orright depending upon 
the sequence order of the phases. The tape then stops on character and waits for the 
energizing of the next two motor phases. 

The required motor phase signals are generated in response to the drive inputs. A OV 
active drive signal or step pulse applied to the Drive Left (DL*) or Drive Right (DR*) 
input line or a drive command from the SLEW switch, S10, will set the direction memory, 
Z8, to the desired state and will generate the first system clock pulse, CP. The input 
signal also establishes the direction of rotation for the motor through the motor phase 
control circuit. The CP is used to advance the motor control circuit which steps the 
motor. A 1.5 ms singleshot, SS2, is also triggered by the CP so that any initial jitter 
in the sprocket is locked out as the sprocket goes off character. 

When the next sprocket hole is read (approximately 3 ms. after the drive command), the 
Sprocket Sensing flip-flop FF2 is set which (1) latches up the data (through FF2* and the 
Data Ready line) and (2) triggers the 75 us single-shot, SS3. This allows the external 
equipment approximately 75 us (specified as 50 us max) to examine data and make the 
stop-go decision. 

An additional function performed by the CP signal is to trigger the 15 ms delay SS4. 
This is a retriggerable type single-shot which is recycled by each CP pulse. S54 is used 
to program the step motor supply voltage, VMOT, up and down in order to reduce the 
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motor power dissipation during inactive periods. In addition, if no new sprocket is 
sensed (i.e., FF2 isnot triggered) during the 15 ms, the Reader System Ready (RS YSRDY)* 
signal goes false indicating the reader is at the end of tape (EOT) or broken tape. 

The CP generator is inhibited by either the LOAD switch or atrue OV (External Inhibit)* 
signal. Either signal generates the (Step Inhibit)* signal which clears and locks up 
SS1 and FF2, inhibits the Data Ready signal and places the (System Ready)* in the 
inactive condition (system not ads). 

The readhead is located under the fiber optics and contains photovoltaic cells which are 
used to sense the tape perforations. As tape is advanced over the readhead by the 
sprocket drive, the photovoltaic cells are energized by the light source when the 
corresponding holes are present in the tape. The outputs from the readhead are then 
applied to the data track amplifiers and latch circuits on the card. Atrue, +5V, Data 
Ready signal locks up the two latch circuits, Z17 and Z20 storing that line of data and 
causing the Data Ready output signal to go true. The outputs of the latch circuits are 
applied to the Mode Select gates which produces either mode 5 or 6 outputs depending 
upon the mode selection made at the reader output select line. 

112670-052A 4-5/4=6 
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SIGNAL NAME LOCATION 

DIRECTION (DLR) J1-10 
= = >500ns 

PUNCH COMMAND (PC) J1-11 
—2us min. 

CLOCK PULSE (CP) TP3 ( Bus 

CLEAR (CLR*) Z2-4 a = 
Jus 

ed ( 
PUNCH DELAY (PD*) TPI N 

PUNCH TIME (PT) TP2 Paauicaad 

PUNCH RETURN DELAY (prD*) TPE) = i 

VOLTAGE DOUBLER (VD) TP7 Ns 2ms 

MOTOR DRIVE 1 J5-D OR: AG ! 

MOTOR DRIVE 2 J5-E Fi 

MOTOR DRIVE @3 J5-C e 

DAMP DELAY (DAMPD) TP4 oe Ims+20% 

oe ie Lae ee SYSTEM READY (SYSRDY*) J1-13 

PUNCH READY (PRDY) J1-12 eae 

(1) These test points show the inversion of the signal given in the waveform. 

MMC 57) 

Figure 4-3. Perforator Logic Timing Diagram 
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. 4.2 CIRCUIT DESCRIPTIONS 

This section describes the theory of operation and electronic details of the two circuit 
cards used in the tape perforator system. 

4.2.1 PERFORATOR LOGIC CARD 111821 

The logic card is used to contro! the punch timing and logic of the punch mechanism motor 
and solenoids. Punching is accomplished by using the following inputs: (1) the external 
Punch Command, Direction and Data Input signals, (2) the FEED switch to punch feed 
holes only, or (3) the Delete switch to punch the all hole delete code on the tape. In 
addition this card generates four output signals: (1) Tape Error, (2) Tape Low, (3) (Punch 
System Ready)*, and (4) Punch Ready. During the following discussion, refer to 
Figure 4-3 which shows the waveforms at selected points on the Perforation Logie Card. 
Figure 8-5 contains the schematic for this card. 

Mode selection is accomplished by applying OV or +5V to J1=-14 for the mode selection 
of the Punch Command and Data Inputs and to JI-15 for the mode selection of the Ready 
and Tape Error outputs. OV at these pins selects mode 5 (+5V active) while +5V selects 
mode 6 (OV active). A jumper is added between terminals G and H if it is required that 
the Tape Handling Error inhibit the punch ready signal (card assembly 111821-1). The 
jumper is removed if the inhibiting feature is not required (card assembly 111821=2). 

4.2501 Punch Command Control 

Before the Punch Command (PC) input signal can be applied, the following signals must 
be present as described in Sections 3.3.3 and 3.3.4: Ch} the Punch Ready (PRDY) and 
the Punch System Ready (SYSRDY*) signals at JI-12 and J1-13 must be active indicating 
the punch is cleared and ready to accept data, (2) a +§V Direction signal (for forward 
direction) at J1-10, (3) the desired Data input signals at J1-1 through J1-8 and (4) the 
FEED/DELETE switch must be off. See Table 3-1 for the voltage levels of the input 
signals corresponding to the particular mode being used. 

Applying the PC signal to JI-11 produces a +5V signal at Z9-3 since the active level 
of the PC signal is of the opposite polarity to that of the input mode select signal at 
Z9=-2. See Figure 8-5. As Z9-3 and 26-13 go to +5V, Z6=-11 (Punch Start, PSTRT) 
also goes to +8V which triggers the Clock Pulse (CP) one-shot, SS]. The CP* (SS1*) 
signal is inverted at Z15-12 and is used as the Data Store Pulse (DATST) to lock the 
input data latches at Z13 and Z18. The CP (SS1) output is used to per form the following 
functions: (1) at Z6=2 it is used to hold the clear input (Z2-11) at +5V until SS1 times 
out, (2) to trigger the Punch Delay (PD) one-shot, $S2, (3) to trigger the Voltage Doubler 
(VD) one-shot, SS7, (4) to trigger the Damp Delay (DAMPD) one-shot, SS5 and (5) to 
advance the motor phase counter, FF9 and FFIO, bye one. Each of these is discussed 
in detail in subsequent paragraphs. 

The Punch Delay time (4.1 ms) is required to step the punch motor to advance the motor 
to the next character in preparation for the punch cycle. Flip-flops FF9 and FFIO are 
connected through Z9 and Z10 to form a three state counter which determines the 
energizing sequence of the punch step motor windings @ 1, M2 and @3. The direction 
of counting is determined by the Direction (DIR) line which places Z9-5 and Z9=13 at 
+5V for the forward direction (1, 2 and then D3 energizing sequence) or OV for 
reverse direction (1, G3 and then @2 energizing sequence), The outputs of 
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FF9 and FFIO are gated at Z7 and Z10 with the Damp (DAMP*) signal to cause Q1,Q2 
or Q3 to turn on depending upon the state of the counter. The DAMP signal is generated 
approximately | ms after the step has started. When the DAMP D signal (SS5) has timed 
out, the DAMP* turns on all three motor phases, for 1 ms, which minimizes the oscillations 
in the motor. At the same time the motor counter is updated, SS7 is triggered causing 
the VD and VD* outputs to turn on the voltage doubler circuit contained on the Perforator 
Driver card. This circuit generates a 70V, 2 ms pulse which is applied as the motor 
supply voltage to increase the acceleration rate. 

When SS2 times out, the positive going edge of SS2* triggers SS3 and SS4. The Punch 
Time (PT) signal from SS3 is gated at Z10-4 with the DIR signal. If the direction 
signal is +5V (forward), Z10-6 is switched to OV which energizes the feed hole solenoid 
through Z15-8 and QI7 and Q8 on the Perforator Driver card. A OV DIR signal signal 
causes 210-6 to remain at +5V and no FH to be punched. The OV active signal at 
Z10-& is gated with an inverted OV signal from Z5~-11 (tape feed switch inactive), 
causing a OV active Punch Clock (PCHCLK*) output at Z6-8. This signal is used by 
the data gates Z20 and Z21 to activate those solenoids which have their data lines 
active during SS3. When the feed switch is activated, Z6-10 is +5V, causing 26-8 
to remain at t5V, thereby inhibiting data. The pulse width of SS3 is set to 1.9 ms when 
punching all holes and is adjusted by R17. SS3 time will vary between 1.6 ms when 
punching FH only and 1.9 ms when punching all holes. | 

SS4 time is set by R21 for a 4.1 ms time period which is approximately twice the time of 
SS3. This extra time is inserted to make sure the punch pins have returned and that the 
system is ready for the next punch command. When SS4 times out, the positive going 5S4* 
signal is gated at Z3-13 causing Z3-11 and Z3-1 to rise to +5V (SS2 at Z3-12 is already 
at +5V). This causes Z3-3 to go to +5V which triggers the Clear (CLR) one-shot, SS8. 
The CLR output is used to unlatch the feed and delete circuits as described later. The 
punch ready output at 29-8 then becomes active (OV or +5V depending upon the selected © 
output mode) and indicates to the external equipment that the Punch System is ready for 
the next PC input. The logic card allows the mode of the PRDY and TE outputs to be 
selected by applying +5V (or open circuit) to J1-15 for mode 5 or OV for mode 6 when 
B and C are jumpered (normal condition). Inverted output logic can be obtained by 
jumpering A to C. 

4.250 FEED/DELETE Switch Operation 

Placing the FEED/DELETE switch into the FEED position generates almost the same 
sequence as described for the PC input. Actuation of the FEED switch places OV at 
Z5-12 which sets the flip-flop composed of Z5 pins 11-13 and Z5 pins 1-3 and places 
OV at Z10-2. This, in turn, causes both Z10-3 and Z6-11 to rise to +5V which triggers 
SS1. The same sequence as described for the PC signal occurs except only the feed hole 
is punched since the +5V signal at Z6-10 inhibits the PCHCLK* signal. When SS4 has 
timed out and Z3-1 goes to t5V, Z3-3 also rises to +5V which triggers SS8. The resulting 
OV CLR* pulse at Z5-2 resets the feed flip-flop. The cycle is then repeated, providing 
the FEED switch is still actuated. It is necessary when using the FEED or DELETE switch 
that the Direction input at J1-10 be +5V or open circuit to be able to feed the tape in 
the forward direction. 

The DELETE switch is provided as a means of placing an all hole code on the tape 
manually. Actuating the DELETE places OV at Z5-9 which sets the flip-flop composed 
of Z5, pins 4-10 and places OV at Z5-6. This, in turn, causes both Z10-3 and Z6-11 
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to rise to +5V which triggers SSI. In addition, the +5V signal at Z5-8 is inverted at 
Z15-6 and applied to the data logic, Z14 and Z19, causing all holes to be punched. 
When SS4 has timed out causing Z3-1 to go positive, Z3<-3 goes to tSV which triggers 
SS8. This places a OV 1.5 us pulse at Z5-5 which resets the delete flip-flop. If the 
DELETE switch is still actuated, the cycle is repeated. It is necessary when using the 
DELETE switch that DIR at J1=10 be +5V or open circuit to place the FF9-FFIO counter 
in the forward sequence of operation. | 

al BR (System Ready)* Signal Description 

The System Ready (SYSRDY*) signal indicates that the systern's voltages have reached the 
proper operating levels. When power is first turned on, C10 begins charging and continues 
charging until it reaches the level sufficient to switch the SYSRDY* output at Z15=2 to 
OV. Before this level of voltage is reached,the SYSRDY signal at 215-10 begins at OV 
and is applied to the clear input of FF9 and FFIO to set the counter to zero. It also 
applied to Z5=-2 and Z5=5 through Z3, pins 5 and 6 to-place the feed and delete flip= 
flops in their reset states. S58 is also inhibited during this period of time. After C10 
charges to a sufficient level, SYSRDY switches to +5V which enables SS8, FF9, FF8 
and the feed and delete flip—flops. | 

4.2.1.4 Tape Handling Error Description 

The Tape Handling Error Signal (THES) at its input (216-10) is normally OV. Activation 
of S7 removes the OV signal which places the Tape Error (TE) output at J1-20 at +5V for 
mode 5 or OV for mode 6. Optional mode jumpers for inverted mode selection are provided 
as discussed previously in Section 4.2.1.1. On systems requiring that the Tape Handling 
Error inhibit the PRDY output, the OV signal at Z16-8 is applied to Z3-2 through jumpered 
terminals G and H. The resulting OV output at 23-3 places the PRDY signal at OV and 
resets and holds SS1 in the cleared state. Systems which do not require the THE signal 
inhibit operation have the jumper between g and H removed. 

4.2.1.5 Tape Low Signal Description 

The Tape Low Signal (TLS) is normally OV when tape supply is sufficient. When the tape 
roll drops below a preset level (approximately 100 ft. remaining), S8 on the tape deck 
opens and removes the OV signal from Z6-4 and 5, causing Z6~6 and J1=21 to go to +5V. 
In addition, the actuation of S8 applies OV to J8/P8-5 causing the Perforator Status Lamp 
(PERF STATUS) to lite. 

Leer ee ewe Data Logic Control 

Data to be punched is applied to JI, pins 1-8. The Input Mode Signal (IMS) at JI-14 
allows the mode of the Data and PC inputs to be selected by applying +5V (or open 
circuit) to J1-14 for mode 5 or OV for mode 6 during normal cperation (terminals E and F 
are jumpered). Inverted mode selection is accomplished by jumpering D to F. Because 
the operation of all eight tracks are identical, only Track 1 will be used in this discussion. 
Applying the active data 1 signal to Z12-5 switches Z12-6 to +5V since 212-4 is the 
opposite polarity to that of the required true data signal. The input to latch 213, then, 
is always +5V for an active data input, regardless of the mode. Latch Z13 stores the 
input information at input 1D and transfers it to the output 1Q* at DATST time (see 
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Section 4.2.1.1). The 1Q* output will follow the data input at 1D as long as DATST 

remains high (approximately 1.7 us). When DATST goes to OV, the information is 

retained at 1Q* until DATST again goes high. Thus with +5V at Z13~-2, the output at 

Z13-1 will be OV and remain OV until DATST drops to OV and clocks in the new input 

data. DATST occurs simultaneously with CP at Z2-5. It is therefore important that the _ 
Data input be stable at the time DATST falls (approximately 1.5 usec after the leading 

edge of CP). 

During the $S3 time period, the OV PCHCLK* is generated (See Section 4.2.1.1) and 
applied to Z20~3 for track 1. If data track | is active, 214-6 will be OV causing 220-1 
to go positive. This turns on data track | solenoid amplifier (on the Perforator Driver 
Card; See Section 4.2.2) and punches track 1, 

4.2.2 PERFORATOR DRIVER CARD 

The Perforator Driver Card, 111831 contains the driver solenoid amplifiers, the Voltage 
Doubler circuit for the perforator stepper motor, andthe supply voltages for the tape 
supply and take-up motor. Refer to Figure 8-6 for the schematic for this card. As des- 
cribed in Section 4.2.1.1, during the SS7 (VD) one-shot time a 70V, 2 ms pulse is 
applied to the perforator step motor to increase the acceleration rate. The VD and VD* 
signals are applied to the Perforator Driver card and cause Q5 to turn off and Qé fo turn 
on. This places C7 in series with the +35V supply and the step motor (VD OUT) for 
approximately 2 ms causing VD OUT to rise to 70V as shown on the waveform for TP2 in 
Figure 8-6. 

Amplifiers Q8-Q25 are used to operate the nine punch solenoids. As described in 
Section 4.2.1.6, a +5V signal represents the active state for a punch solenoid. Illustra- 
tine track 1, a +5V applied to P4-H turns both Q18 and Q9 on which energizes punch 
solenoid |. 

Q4 is used only on the RAR and RAB systems and is turned on by a +28V signal from S5 
when tape take-up is required (S5 deactuated.). The tape supply circuity is used only on 
the RAR and RAB systems and operated by switch $6. When S6 is actuated (N.O. 
closed), it indicates tape is too tight (arm rotated too far clockwise) and requires that 
the supply reel be unwound. This transfers OV from S6-N.C. to S6-N.O. which turns 
on Q] and supplies +12V through R3 to the Tape Supply Motor. Tape is unwound and 
the spring loaded arm follows the tape in a counter clockwise direction. When enough 
tape is supplied S6 deactuates and transfers OVto the N.C. contact. This triggers the 
Brake (BRK) single-shot SS9 which causes Z1-1 to goto OV. The 65 to 95 ms, OV signal 
is inverted by current amplifier Q26 which operates into level shifter Q7. The collector 
of Q7 switches to OV which turns on Q3. A-12Vis thereby supplied to the motor asa 
reverse voltage, causing the tape supply platter to decelerate. 
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Section 4.2.1.1). The 1Q* output will follow the data input at 1D as long as DATST 
remains high (approximately 1.7 us). When DATST goes to OV, the information is 
retained at 1Q* until DATST again goes high. Thus with +5V at 213-2, the output at 
Z13-1 will be OV and remain OV until DATST drops to OV and clocks in the new input 
data. DATST occurs simultaneously with CP at Z2-5. It is therefore important that the | 
Data input be stable at the time DATST falls (approximately 1.5 usec after the leading 
edge of CP). 

During the SS3 time period, the OV PCHCLK* is generated (See Section 4.2.1.1) and 
applied to Z20~3 for track 1. If data track 1 is active, Z14-6 will be OV causing 220-1 
to go positive. This turns on data track 1 solenoid amplifier (on the Perforator Driver 
Card; See Section 4.2.2) and punches track I. 

4.2.2 PERFORATOR DRIVER CARD 

The Perforator Driver Card, 111831 contains the driver solenoid amplifiers, the Voltage 
Doubler circuit for the perforator stepper motor, andthe supply voltages for the tape 
supply and take-up motor. Refer to Figure 8-6 for the schematic for this card. As des- 
cribed in Section 4.2.1.1, during the SS7 (VD) one-shot time a 70V, 2 ms pulse is 
applied to the perforator step motor to increase the acceleration rate. The VD and VD* 
signals are applied to the Perforator Driver card and cause Q5 fo turn off and Qé to turn 
on. This places C7 in series with the +35V supply and the step motor (VD OUT) for 
approximately 2 ms causing VD OUT to rise to 70V as shown on the waveform for TP2 in 
Figure 8-6. 

Amplifiers Q8-Q25 are used to operate the nine punch solenoids. As described in 
Section 4.2.1.6, a +5V signal represents the active state for a punch solenoid. Illustra- 
tine track 1, a +5V applied to P4-H turns both QI8 and Q9 on which energizes punch 
solenoid 1. 

Q4 is used only on the RAR and RAB systems and is turned on by a +28V signal from S5 
when tape take-up is required (S5 deactuated ). The tape supply circuity is used only on 
the RAR and RAB systems and operated by switch S6. When S64 is actuated (N.O. 
closed), it indicates tape is too tight (arm rotated too far clockwise) and requires that 
the supply reel be unwound. This transfers OV from S6-N.C. to S6-N.O. which turns 
on QI] and supplies +12V through R3 to the Tape Supply Motor. Tape is unwound and 
the spring loaded arm follows the tape in a counter clockwise direction. When enough 
tape is supplied S6 deactuates and transfers OVto the N.C. contact. This triggers the 
Brake (BRK) single-shot SS9 which causes Z1-1 to go to OV. The 65 to 95 ms, OV signal 
is inverted by current amplifier Q26 which operates into level shifter Q7. The collector 
of Q7 switches to OV which turns on Q3. A-12Vis thereby supplied to the motor as a 
reverse voltage, causing the tape supply platter to decelerate. 
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4.2.3 READER CARD 110801 

This card is used (1) to generate outputs to drive the four phases of the stepping motor 
in response to the drive inputs, (2) and to provide amplification and gating of the read- 
head outputs. Refer to the Schematic Figure 8-7, sheets 1 and 2 during this discussion. 

‘es i Drive Circuits 

Normal operations begin with the loading of the tape. Opening the Door Mechanism 
Assembly actuates S9. This applies OV to pin 10 of Z12 causing 212-8 (the Step 
Inhibit line, STPINH*) to drop to its OV active state. See Figure 8-7, sheet 1. The 
STPINH* line performs four functions: (1) it clears and inhibits single-shot SS1, thereby 
preventing any drive signal from being recognized, (2) it clears and inhibits flip-flop 
F2, thereby preventing any sprocket from being recognized, (3) it places the Data 

Ready (DATRDY) line at Z12-11 in the OV state and (4) it places the System Ready 
(SYSRDY*) output at J2-14 in the +5V inactive state (not ready). Note also that a OV 
External Inhibit (EXTINH*) signal applied to J2-15 will also generate these same four 
conditions. 

After tape has been loaded, the Door Mechanism Assembly is closed and the inhibit 
effects of S? are removed allowing the drive signals to be applied. During the following 
description, refer to Figure 4-4 which shows the waveforms and timing diagrams for the 
drive and step operations. This figure is intended as a guide to show the sequence of 
events and which signals initiate other signals. It must be cautioned that due to the 
wide range of pulse widths, no attempt has been made to draw the time axis to scale. 
Refer also the the schematic, Figure 8-7, sheet | during this description. 

With the reader stopped on character, the sprocket signal (TP1) is +5V placing the FF2* 
signal and, in tum, the Data Ready (DATRDY) signals at +5V. This indicates the reader 
is ready to accept the next command. Applying a OV Drive Left (DL*) signal at JI, pin 
17, sets the direction flip-flop composed of Z8, pins 8-13, which places the CCW line 
at +5V. The following sequence of events occurs: DCCW* at Z8=3 drops to OV, DRV at 
Z10-6 rises to +5V DRVG* at Z10-3 goes to OV and because pin. 2 of Z11 is tied to +5V. 
for the -1 and -3 assemblies, the RUN® signal at pin 3 of Z11 is OV. In addition, the 
Reader Ready Line (RRDY) at Z5-10 is +5V due to both SS3* and FF2* being at +5V. 
When Z11=3 drops to OV, single-shot SS1 is triggered producing the Reader Clock Pulse 
(RCP) and its inverted signal RCP* (TP2) (approximately | ys width). The RCP* signal 
is used two places: (1) to trigger the two motor phase control flip-flops FF3 and FF4 and 
(2) to trigger the programmed voltage single-shot SS4. RCP is used to trigger the 1.5 ms 
single-shot SS2. 

Single=shot output SS2 sets the FF2 flip-flop causing the Sprocket signal to be locked out 
for 1.5 ms. Since FF2* is held at OV, any noise or start-up jitter from the sprocket signal 
is prevented from generating a true Data Ready signal. At the end of the 1.5 ms period, 
FF2 is released. By this time, the tape is up to speed and the only signal available to 
reset FF2 is the positive=-going sprocket signal. 

Flip-flops FF3 and FF4 are gated with Z15 to energize the phase windings of the motors in 
the desired sequence. The order in which the windings are energized is determined by the 
direction line at Z9, pin 8 which places OV at pin 13 of Z15 for drive right or +5V for 
drive left. Outputs FF3, FF3*, fF4 and FF4* are connected through Z13 in such a manner 
that two phase (@)* lines are true (OV) ata time. The sequencing order for drive left is. 
@1* and D4*, D4* and D3*, D3* and D2*, and then @2* and D1*. Drive right is 
the reverse order. 
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$S4 is a retriggerable single-shot which is timed for 15 ms. The first CP signal to a 

trigger SS4 places $S4 at +5V and, in tum, Z13-8 at OV. This has the effect of raising 

voltage VMOT from +10 Vde to +34 Vde. See Section 4.2.4. If SS4 is not retriggered 

within 15 ms, VMOT shuts down to reduce power when tape movement is not required. 

Output $$4* is combined with FF2 to reproduce an end-of-tape sensor. After adrive — 

command, if SS4 is not retriggered within 15 ms ($S4* will go high) and if no sprocket is 

sensed (FF2 remains high) then the EOT* signal at Z4-6 drops to OV. The SYSRDY* 

signal at Z4=3 then rises to the +5V inactive state, indicating that the system is not 

ready. 

Then the tape comes back on character, the positive going sprocket signal resets FF2. 
The positive going output FF2* is, in turn, used three places: (1) to trigger single-shot 
$53, (2) to generate the positive going Data Ready (DATRDY) signal at pin 11 of Z\2, 
and (3) is gated at pin 1 of Z12 along with $S3* to hold the Reader Ready (RRDY) line 
in the +0V inactive state during the $S3 time period. The function of S33 is to provide 
a 75 us time delay so that the extemal equipment can examine the data and make the 
go/no=go decision. If the decision to stop is made, the DL* input line must be taken 
high within 50 ys (actually 75 us but conservatively specified at 50 us). Otherwise, 
when SS3 times out, the positive going $S3* will cause RRDY to go high, thereby 
generating the next CP and causing the tape to advance to the next character. 

On units using the teletypesetter advanced feed hole tapes (110801-3 cards) SS5 is 
added. The jumper between terminals D and C is removed and jumpers between D and 
E and A and B are added. $55 is a single-shot which provides a 150 us delay of the 
leading edge of the sprocket. This gives the electronic appearance of a non-advance 
sprocket which then resets FF2 in the manner previously described. 

4,2. 392 Tape Reading Circuits 

Nine photovoltaic cells in the readhead assembly sense the perforations in the tape. 
An illumination system consisting of a lamp and fiber optics provides a continuous beam 
which covers the area of the photocells. The tape is driven over the top of the photocell 
block and when a hole in any track appears between the photocell and the light source, 
the light energizes the photocell. 

Each cell output is applied to the amplifier-latch circuit QI1-Q8, Z20 and Z17. Track | 
is used in the following discussion since it is typical of tracks 1-8 (the Sprocket signal is 
developed differently as described in a subsequent paragraph). When track 1 becomes 
energized, the negative going signal at the cathode of the photocell tums QI off. See 
Figure 8-7, sheet 2. QI is interconnected with pins 6 and 11 of Z20 in a manner which 
allows Q1 and the first stage of Z20 to function as a Schmitt trigger. The latching circuit 
follows all changes in the photocell until the Data Ready (DATRDY) signal is +5V (see 
ale 4.2.3.1). The +5V DATRDY signal is inverted at Z13-12 and locks up Z17 and 

Track 1 output at Z20, pin 10 is +5V for a hole and is gated with the Mode Select signal 
at 221, pins 9 and 10. A OV input Mode Select input will provide mode 5 outputs at J2, 
pin 1, i.e., when Z21, pin 9 is OV for the no hole condition, J2-1 will be OV. When. 
Z21, pin 9 is +5V for the hole condition, J2=-1 will be +5V. Conversely, when the Mode 
Select signal is +5V (or open) and Z21, pin 9 is OV, J2=1 will be +5V. The Data Ready 
ra ers doesent OUT) is gated in the same manner as the track outputs at pins 12 and 

° : 

The sprocket track is somewhat different than the other eight tracks in that its Schmitt 
trigger uses an inverter Q9 (sheet 1) rather than a latch. It is used to start the DATRDY 
signal and is not gated with the Mode Select Signal. 
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4.2.4 POWER SUPPLY CARD 111841-1 

Power Supply card 111841-1 supplies the various voltages used throughout the 6120 systems 
+35 VDC, +24 VDC, +5 VDC, +12 VDC, and VMOT. AC voltages are applied from the 
Secondary windings of transformer Tl to the Power Supply card. See Figure 8-8. The 
+35 VDC is rectified from the 37.5 VRMS winding by CR5 and CR6, clamped by the 36V 
Zener CRI, filtered by C103 and passed through QI01 (located on the chassis). CR3 and — 
CR4 generate the +24 VDC by rectifying the 20.4 VRMS output. It is then filtered by. 
CR102 which is located on the chassis and applied to JI09, pins 1-3. RI and CR2 provide 
a discharge path for C102 when the POWER switch S1 is turned off and R4 and CRI provide 
the discharge path for C103. 

Diodes CR7 and CR8 rectify the 11 VRMS output which is filtered by R3 and C3 and applied 
to pin | of the five volt regulators Z1. and Z2 (an LM309K). R7 and R5 are in the ground 
pathes of Z1 and Z2 and provide the adjustment for the +5V logic level output. Four 
diodes CR1I2-CRI5 form a full bridge rectifier for the 12 VRM windings to generate the 
unregulated +12V and -12V. 7 

CRI and CRIO rectify the 75 VRMS from the transformer to produce approximately 52 VDC 
unregulated at the output of the filter network composed of C104 and R6. This voltage is 

_ applied to the collectors of the series pass darlington transistor Q102 (located on the heat 
sink assembly 111838-2) and to a constant current source comprised of Q] and its bias 
network (located on the Power Supply card). QI on the card supplies the base drive : 
(VMOT CONT) for Q102. Control of the pass transistor is achieved by shunting some of 
the current from Q1 through Q2 instead of allowing it to reach the base of the pass tran- 
sistor, QIO]. A resistive divider network composed of R14 = R16 applies a voltage 
proportional to VMOT to the base of Q2. Q2 compares this voltage to the 6.2 volts 
developed by Zener diode CR21 and shunts more or less of the pass transistor's base current 
as required to maintain VMOT constant. 

When the step motor is stepping, the junction of R16 and R18 is held at ground potential 
by the VPRGM line and VMOT is set by R15 for approximately +34 VDC. During periods 
when the motor is stopped for longer than 15 ms, VPRGM appears as an open circuit and 
allows current ta flow through R18 to OV. This change in the divider network forces 
VMOT to regulate at approximately 1/3 of the running potential, thereby reducing motor 
dissipation during periods of inactivity. 

4.3 RPM 612X PUNCH MECHANISM 

The operation and maintenance of the RPM612X Punch Mechanism is described in a sepa- 
rate manual. The RPM 612X consists of punch head, punch pin drive linkage, solenoids, 
stepper motor, tape guide and pathways. The three windings of the stepper motor control 
the movement of the tape and their energizing sequence determines the direction of move- 
ment. See the description of the punch control logic as described in Section 4.2.1.1 for 
the Perforator Logic Card. The solenoids are operated from Q8-Q25 along with suppres- 
sion diods CR5 and CRI3 all of which are mounted on the Perforator Driver Card. Zener 
diode CR14 is used to speed the suppression process. Each solenoid is fused with a 2A, 
250V fuse. These fuses are mounted on the Perforator Driver Card. 

4.4 LIGHT SOURCE 
A filament type lamp rated at 5.0 VDC is used as the light source. It is operated at 
approximately 15% below rated voltage to provide a long life expectancy. The lamp 
is mounted in a sleeve at the rear of the front panel. A lens contained in the lamp 
focuses the light to the fiber optics system which, in turn, conducts the light to the 
photocells. 
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SECTION. V- 

MAINTENANCE 

5.1 GENERAL 

The REMEX tape perforator/reader systems are designed to keep maintenance asa simple 
and infrequent as possible. Table 5-1 lists the maintenance equipment required for the 
various procedures. To prolong the life of the equipment and minimize downtime, certain 
checks and preventive procedures are set up in Section 5.2 and5.3 and Table 5-2 with 
suggested schedules. Section 5.4 outlines possible malfunctions along with probable 
cause and remedies. The remaining sections describe the required adjustment procedures. 
Replacement procedures are given in Section 6. 

Table 5-1. Maintenance Equipment Required 

Extended Board, REMEX Part Number 111041 I 
Extractor Tool ( for pin removal on Amp plastic ] 
connectors) Amp 45447-1, REMEX P/N 716056113 

* Flexible Feeler Gauge, 0.010 to 0.011 inch or ] 
three pieces of 3.7 mil mylar tape stapled together. 
Plastic shim stock is available from the Artus Corp. 
Englewood, N.J. 07631 

* Frequency Counter, 10 Hz to 10 MHz, SV input ] 
Miller-Stephenson MS~200 Magnetic Tape Head T 

_ Cleaner (REMEX Part Number 716004-150) 
* Pulse Generator, 10 Hz to }MHz, up to +5V amp- I 

litude, | ps to 100 ms width 
* Oil, non-detergent, SAE-10 
* Oscilloscope, DC to 10 MHz, single sweep 
Spring Seale, | lb. 

* Voltmeter, Digital, 0-0.1 ma, 0-100 m V de, 
0-100V de, I00K impedance or greater 

td od oes 

* Not available from REMEX 

AS ied BEd tan el E Tae a enna aN 
Jae PREVENTIVE MAINTENANCE, PERFORATOR SECTION 

Preventive maintenance, which includes inspection, cleaning and lubrication, should 
be done as described in Sections 5.2.1 through 5.2.3 in order to maintain peak per- 
formance. In addition, in order that the warranty remain in effect, the unit must be 
maintained in accordance with instructions outlined below (see Section 1.3 and page iii). 

112670-052A 5-1 
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A preventive maintenance schedule and log are presented in Table 5-2 which indicates 
the item, frequency of action, and references the maintenance paragraph. For customer 
convenience the table is arranged so that a log can be kept of when each maintenance 
procedure was performed. Periodic service is determined by the number of rolls of tape 
punched (1000 ft. rolls). See Section 5.3 for preventive maintenance of the reader 
section. 

NOTE 

The frequency of service as listed in Table 5-2 has been 
adopted for clean environmental conditions and usage. 
These intervals, however, may vary from one installation 
to another. The punching of oiled paper tapes may increase 
the frequency of service. See the note in Section 5.2.1. 

Table 5-2 gives the Preventive Maintenance Schedule for only the tape supply and 
take-up portion of the perforator system. Preventive maintenance and adjustment 
rocedures for the RPM 6120 Punch are given in REMEX lechnical ates for the 
RPM 6120 Punch and must also be followed. 

Ou 100 ROLL SERVICE 

Preventive maintenance after every one hundred (100) rolls of tape consists of dust 
removal from the punch, a functional check and lubrication when used with certain 
types of tape. See the REMEX RPM 6120 Technical Manual for the details of the 
100 roll service for the punch mechanism. 

NOTE 

When punching oiled paper tapes, more frequent dust 
removal is necessary since the dust and oil mixture will 
tend to adhere to the punch parts and may affect regis~ 
tration. 

BMOn FunchienahChes 

The following items should be checked for the proper operation after every 100 rolls. 
of tape: 

a. Check each of the front panel control switches to see that 
they perform the functions outlined in Table 3-2. 

b. Check each data line to verify that the appropriate track 
is punched when the data input line is in the true condition 
as described in Section 3.3.3. 

c. Verify the proper operation of Asynchronous Reverse Operation 
as described in Section 3.3.4. 

d. Verify the presence of the Punch Ready and (Punch Systems Ready)* 
outputs at JI, pins 12 and 13, as described in Table 3-1. 

e. Check for proper hole registration as shown in Figure 1-6. 

5-2 112670-052A 



Table 5-2. Preventive Maintenance Schedule and Log, Perforator Section 

eres: 

Teves 
Dees 

l 6 one 

De Biase’ 

Frequency, Rolls of 

Frequency, Rolls of 
Tape 
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Ms 700 ROLL SERVICE 

Preventive maintenance after every 700 rolls of tape consists of those items outlined in 
Section 5.2.1 and those items called out after 700 rolls in the REMEX Technical Manual 
for the RPM 6120 Punch Manual. In addition, a check of those items listed in Section 
5.2.2.1 through 5.2.2.5 is required. = 

Ss 2e2al Bearing Checks (RAB, RAR Units Only) 

The bearings in the following areas should be checked and replaced if required: 

Supply Platter a 

b. Tape Low Sensor Arm 

c. Tape Guide Rollers 

d Supply Tension Arm 

ep anf ays Control Logie 

Check the adjustments on the control logic circuitry as described in Section 5.5.2. 
Line voltage should be set a nominal value for the voltage being used, not the + 10% 
tolerance levels. 

5826265 Power Supply Voltages 

Measure and record all voltages listed in Table 5-3 with a voltmeter. All test points 
are located on the Power Supply Card. A change in voltage may be indicative of.a 
gradual component failure. Before taking any measurements, allow a short period of 
time for warm up after turning on power. The +28V measurement should be made while. 
punching all holes. The section describing each voltage adjustment is listed in the 
Table. All voltages given are with AC at nominal value for the voltage being used; 
not the + 10% tolerance levels. 

CAUTION 

Care should be taken not to short the probe to the 
chassis when measuring the test points on the power 
supply card. 

35107 

FP) pees 
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Table 5-3. Power Supply Voltage Measurements on Power Supply Card 

Pot Procedure 

BrP ee OS DORE T ey ee eae ee 
Reece i Re ME 
ek: AG. ORG ee OS RR [5.200.05 voe | tre tet 

4.3-4.7 VDC TP7. | TRI R5 BS a a eee 

oy ey ae) Supply Deck Checks (RAB and RAR Units Only) 

Sections 5.2.2.4.1 through 5.2.2.4.4 describe the areas of the supply deck which should 
be checked after every 700 rolls of tape. 

Dates | Tape Tension Arm 

Measure the force on the supply take-up arm at the center of its travel area. The force 
on the arm should be between {1/2 and 2-1/2 ounces when measured at the tape roller. 
Measure the force required to lift the arm off the bumper nearest the front panel. This 
force at the tape roller should be between 0.75 and 1.25 ounces when the arm is 1/8" 
away from the bumper. If either force is not as described, replace the arm spring. 

5.2.2.4.2 Tape Low Switch Actuation 

Measure the distance from inside edge of the tape low sensing arm to the hub at the point 
when the PERF STATUS lamp lights (S8 actuated). This distance should be 5/16" +1/32". 
If this is not the case, perform Section 5.5.5.1. 

Lee) ae | Supply Switch S6 

Rotate the tape arm clockwise toward the rear bumper. S6 should deactuate when rear 
edge of the arm is 0.20" +0.02" from the rear bumper (tight tape position). If the switch 
does not operate as described, perform Section 5.5.5.2. 
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5.2.2.4.4 Supply Error Switch, S7 

Rotate the tape arm clockwise toward the rear bumper. $7 should actuate when the arm 
is 0.40" +0.02" from the stop. If the switch does not operate asdescribed, perform 
Section as Jao: <- 

5.3 PREVENTIVE MAINTENANCE, READER SECTION 

Preventive maintenance, which includes cleaning, should be checked periodically in 
order to maintain peak performance. In addition, in order that the warranty remain in 
effect, the unit must be maintained in accordance with the instructions outlined below 
(see Section 1.3 and page iii). A preventive maintenance schedule and log are pre- 
sented in Table 5-4 which indicates the item, frequency of action and references the 
maintenance paragraph in this section. For customer convenience, the table is arranged 
so that a log can be kept of when each maintenance procedure was performed. Also 
refer to Section 3.6, Operational Maintenance. 

NOTE 

The frequency of cleaning as listed in Table 5-4 
has been adopted for clean environmental conditions 
and usage. These times, however, may vary greatly 
from one installation to another. For example, a 
reader used in a machine shop to program numerical 
controls may require maintenance procedures con- 
siderably more frequently. 

Dap: | CLEANING 

CAUTION 

In all cleaning procedures, avoid using cleaning methods 
and materials other than those recommended in this manual. 
Certain cleaning compounds will damage parts of the reader, 
especially in the readout assembly area. REMEX primarily 
recommends the use of Miller-Stephenson MS-200 Magnetic 
Tape Head Cleaner (REMEX Part No. 716004-150) for most 
areas requiring cleaning. However, due to the degreasing 
nature of the cleaner, it should not be used in areas where 
the spray may come in contact with bearings or other oiled 
parts. This cleaner may be obtained from REMEX or directly 
from Miller-Stephenson Chemical Company at one of the 
following locations. 

1001 East First Street 1350 West Fullerton Avenue 
Los Angeles, California Chicago, Illinois 60614 

90012 

Route 7 
Danbury, Connecticut 06810 
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To use the cleaner, hold the spray can 4 to 6 inches from the area to be cleaned and 
allow spray to flush the dirt off. If a heavy buildup is present, loosen with the spray 
mist and scrub with a cotton swab. A 6<inch pin<point, spray nozzle extension is 
available for hard-to-reach areas or for delicate applications. Avoid spraying on 
lubricated surfaces or parts. 

If the Miller-Stephenson cleaner is not available, a small amount of isopropyl! alcohol 
applied to a clean, lint-free cloth or cotton swab may also be used. However, it should 
be used carefully and sparingly since damage to the photocell and the finish on the plastic 
covers may result. Use only clear, unadulterated isopropy! alcohol. Do not use ethyl 
alcohol or denatured alcohol as the denaturing agents vary and may damage reader. 

CAUTION 

lt is important that, whether the MS-200 cleaner or the 
isopropy! alcohol is used, only the amouni required to 
clean the surfaces be applied. Never saturate or drench 

the greas to be cleaned, Never apply these materials to. 
the lamp assembly. 

Sadr bel. Readhead Assembly Cleaning 

The top surface of the readhead assembly should be cleaned every two weeks (for most 
installations having clean environments; dirtier environments which contain dust, oi! and 
sprays, such as machining areas, may require cleaning as much as every eight hours). 
Cleaning is extremely important because any dirt or foreign material in this area can 
create errors in readout. Use the bristle brush supplied or the cleaning materials and | 
methods described in Section 5.3.1 and clean the surfaces of the readhead assembly 
and the upper tape guide assembly. Care should be exercised so that no residue remains 
from the recommended cleaning materials when the cleaning operation is completed. 

5.3.1.2 Sprocket Cleaning 

The sprocket wheel should be checked for cleanliness every two weeks. Depending upon 
tape conditions, accumulations may build up on the sprocket and be transferred to the 
sprocket holes in the tape which may cause readout errors. Use the recommended cleaning 
materials described in the caution in Section 5.3.1. Care should be taken so that the 
alignment of the sprocket wheel is not disturbed. If the sprocket wheel requires adjust- 
ment, refer to Section 5.7. 

Sey Bal PRK Tape Inspection 

Repeated handling and usage of the tape leads to a build up of grease, oil and dirt on 
the tape. When the build up becomes excessive, this material will become lodged in the 
tape transport areas and could cause tape reading errors. To prevent this, the tape should 
be thoroughly inspected every two weeks and repunched if required. 

112670-052A 5-7 
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Baila 4 General Cleaning 

The entire reader should be cleaned every year. Use the following procedure: 

Using the bristle supplied with the unit and/or low pressure 
compressed air, remove all dust and dirt, paying particular 
attention to all moving parts. Use the recommended materials 
described in the caution in Section 5.3.1 to remove any grease 
or other accumulations. When cleaning, use care not to damage 
components on the circuit board. 

aR 2 LUBRICATION 

All points of rotation on the system have permanently lubricated bearings and should not 
require lubrication for the life of the part. The mechanism requires lubrication as des- 
cribed in the manual for that unit. 

5.4 TROUBLE-SHOOTING 

Trouble-shooting is presented in the form of a chart, Table 5-5, which should be consulted 
whenever the performance of the system is unsatisfactory. The chart is divided into three 
columns: Indication — the way in which the malfunction became evident, Probable Cause — 
the possible reason or reasons for the malfunction, and Remedy — the manner in which the 
malfunction may be corrected. 

When operating the unit either in the rack or on a test 
bench, make sure it is elevated sufficiently such that 
the intake air flow through the fan at the bottom of the 
unit is not restricted. Damage to the unit, especially 
the punch, will result if sufficient cooling by the fan 
‘is impeded. Note also that the fan is attached to the 
power supply assembly. Thus, when the power supply 
is removed the source of cooling for the punch mecha- 
nism is also removed. | 

a2 ADJUSTMENTS, PERFORATOR SECTION 

acon GENERAL 

Proper operation depends upon making and maintaining accurate adjustments. Although 
all adjustments are made at the factory, the following adjustments should be checked 
periodically (refer to Section 5.2 and Table 5-2) and should be performed when the 
perforator performance is unsatisfactory or when certain assemblies are replaced. Adjust- 
ments of the punch are covered in the REMEX Technical Manual for the RPM6120.: 
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‘Table 5-4. Preventive Maintenance Schedule and Log, Reader Section 

Adjustments 

Pd Pe SEs EIEN Es Ed EI CaEAES 
| | <| ><] >< [><] |<] x] | << [<< |X J 
as apes | eS PS) eS | en 

D> 
= 
ra 
5 
a 
UO 

Frequency* Of Action 
Weeks 

Frequency* Of Action 
Weeks 
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eos 2 PERFORATOR LOGIC TIMING ADJUSTMENTS 

The following single-shot adjustments on the Perforator Logic card control the punching 
cycle and are required any time the Perforator Logic card or punch is replaced. This 
procedure is to be performed with a nominal line voltage of 115 VAC or that voltage on 
which the transformer is set to run; not the 10% high or low tolerance. See Figure 5-1 
for location of potentiometers and test points. Figure 4-3 shows the timing relationship 
of these signals. 

a. 

25 
26 

3-16 

Install a roll of tape (RAR, RAB units) or a box of fan folded tape 
(RAF units) of the type to be used and thread it through the system. 
See Section 3.3.1. 

Perform Section 5.5.3. It is important that the +5V Power Supply: 
be adjusted before finishing this procedure. 

Place the FEED/DELETE switch in the DELETE position. The remaining 
steps are to be performed with a nominal line voltage of 115 VAC (or 
that voltage on which the transformer is set to run; not the 10% high 
or low tolerance). The remaining procedure is performed while punch- 
ing a delete (all hole pattern). 

Observe the positive pulse at TP] and adjust R18 for pulse width of 4.1] 
+Q -0.1 msec. Ground can be picked up at J], pins 18, 23 or 25. 

Place the scope probe at TP6 and adjust R21 for pulse width of 4.1 +0 
-0.1 msec. 

Measure the solenoid de voltage trom TP4 to TP1 on the Power Supply Card. 

Place the scope probe atTP2 on the Perforator Logic Card and adjust 
R17 for a positive pulse as given in Table 5-6 depending upon the 
solenoid de voltage measured in step f. 

Place the scope probe at TP4 and edjust R20 for a positive going pulse 
of 1.0 +0.2 ms. 

Place the scope probe at TP5 and adjust R19 for a positive going pulse 
otar-0: 20, 2ums. 

Continue punching approximately 50 feet with all holes after steps d 
through h have been performed. Check punching performance at line 
voltages of 105 VAC and 125 VAC. Be sure holes are cleanly punched 
without ragged edges or elongation and that complete penetration is 
occurring. Repeat for each data channel punching alone at 10 cps 
and 120 cps. 

Table 5-6. Solenoid D.C. Voltage vs Single-Shot Pulse Width 

Solenoid Voltage 

24 : 

One Shot Time, ms One Shot Time, ms 
+0.00 - 0.05 +0.00 - 0.05 

2.00 a7 lave 
1.90 28 1.67 
1.80 

Solenoid Voltage 

112670-052D 
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PERFORATOR DRIVER CARD 

bY PERFORATOR LOGIC CARD 

: READER CARD 

Figure 5-1. Location of Circuit Card Potentiometers and Test Points © 

515.3) am $5V"POWER SUPPLY 

The following procedure describes the adjustment of the +5V power supply: 

a. Place the POWER switch into the ON position. 

‘b. Place a digital voltmeter across TP6 and TP! on the Power 

Supply card. 

c. Adjust R7 until the-meter reads +5.2 + 0.05 VDC. Note: Circuit 
cards have noise filters that result in +5.0 VDC in circuits. 

d. Remove the meter leads. 

e. If the Power Supply card is ever replaced, the logic +5V must 
be adjusted prior to installing the other cards. 

112670-052A 5-17 
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5.5.4 SUPPLY DECK ADJUSTMENTS (RAR and RAB UNITS ONLY) 

The following adjustments are required to insure proper mechanical operation of the 
supply deck. 

Onell Tape Low Switch Actuator (RAR and RAB Units Only) 

The adjustment of the tape low switch S8 actuator is performed as follows: All items 
in parenthesis refer to the items in Figure 5-2. 

a. 

5.5.4.2 

Remove all power from the system by disconnecting P1, P2 and the 
power cord. 

Remove any tape from the deck assembly. 

Place an ohmmeter across the NO and C contacts of switch S8. 

Move the low tape arm in toward the hub and note the distance 
at which the switch actuates (meter read zero ohms). This distance 
should be 5/16" + 1/32" from the hub. 

If it is not, loosen nut (A) and rotate screw (B) until S8 actuates 
at the distance specified in step d. 

Remove the ohmmeter. 

Supply Servo Switch S6 and Supply Error Switch S7 Adjustment (RAR and 
RAB Units Only) 

The following procedure describes the adjustment of the servo supply switch, $6, and the 
supply error switch $7. | 

a. 

5-18 

Remove all power and control signals from the system by disconnecting 
Pl, P2 and the power cord. 

Remove any tape from the deck assembly. 

Remove the set screw which holds the supply platter to the shaft. Remove 
the supply platter. Be careful not to lose the ball bearing in the shaft 
hole in the platter. 

Attach an ohmmeter across the NO and C contacts of $6. 
The ohmmeter should read infinite ohms (switch deactuated) 
with the arm in its extreme counterclockwise position. 

Rotate the arm clockwise toward its extreme bumper stop. $6 should 
actuate (ohmmeter reads zero ohms) when the édge of the arm nearest 
the bumper is between 1.62 and 1.00 inch from the bumper. Continue 
rotating the arm clockwise toward the extreme bumper. $6 should de- 
actuate when the edge of the arm nearest the bumper is 0.30 +0.05 
inch from the bumper. If either or both of these conditions do not exist, 
loosen the screws which hold $6 and adjust $6 until these conditions are 
present. 

Attach the ohmmeter across the C and NO contacts of S7. The 
ohmmeter should read infinite ohms (switch deactuated) with the arm 
in its extreme counterclockwise position. 
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Figure 5-2. Supply Deck Adjustments 
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g. Rotate the arm clockwise toward its extreme bumper stop. S7 
should actuate (ohmmeter reads zero ohms) when the edge of the 
arm nearest the bumper is 0.40 +0.05 inch from the bumper. 
Rotate the arm coun terclockwise to its extreme bumper position. 
S7 should actuate when the edge of the arm nearest the bumper 
is 1/8 + 1/32 inch from the bumper. If either or both of these 
conditions do not exist, loosen the screws which hold S7 and 
adjust S7 until these conditions exist. 

h. Replace the supply platter. It may be necessary to slightly push 
the drive roller away from the platter area to reinstall the platter. 

i. Perform the reverse of step a. 

5.6 READER LAMP VOLTAGE ADJUSTMENT 

The voltage setting of the reader lamp is a function of the cell outputs and must be made 
as described in Section 5.7, steps w and x. 

Jas READER ALIGNMENT 

Proper operation depends upon making and maintaining accurate adjustments. Although 
all adjustments are made at the factory, the following adjustmerits should be checked 
periodically (refer to Table 5-4) and should be performed only when the tape reader 
performance is unsatisfactory or when any of the following items is replaced: distributor, 
readhead assembly, upper tape guide assembly, mechanism assembly, sprocket, step 
motor or gt card. Letter designations in parenthesis refer to items called out in 
Figure 7-1. 

Improper adjustment of this procedure will result in one or both of the following problems: 
(1) Reading errors, especially in computer applications and (2) Restriction of the tape 
tolerances capable of being read, i.e., either long or short tolerance tapes, not the 
+0.025 inch in either direction as specified in Section 3.7. 

This is a factory set adjustment and should not require 
readjustment unless one of the aforementioned components 
has been replaced or the reader performance is unsatisfactory. 

a. Remove all power and control signals by disconnecting PI, 
P2 and the power cord plug. 

b. Remove the Upper Cover Assembly (1) by loosening the two 
6-32 binder head screws (A), flat and lock washers at the 
rear of the reader panel. 
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Remove the Reader Panel Assembly from the Front Panel 

Assembly:.. Leave the cables attached tothe unit. See Section 

6.13. The Reader Panel Assembly should be moved out far 

enough to allow access the various items at the rear. 

The procedure outlined in steps d through k should 
not be performed unless the readhead assembly, 
mechanism assembly, sprocket or step motor has been 
replaced or the reader performance is unsatisfactory. 

Prior to adjustment, steps d, f, g and h should be 

checked and corrective steps e and/or i, j, k and | 
performed only if necessary. 

Remove the Upper Tape Guide. Check the clearance between 

the readhead housing tape riding surface and the sprocket 

perimeter high point by placing the end of a small steel rule on 
the surface and rock the sprocket in both directions. See 

Figures 5-3 and 5-4. Observe that the perimeter high point 
clears the steel rule by a few thousandths of an inch. The 

sprocket teeth must have maximum tape penetration with no 

interference when driving tape. If the sprocket is not 
positioned as described perform step e. 

If the conditions of step d do not exist, loosen two screws (D) 
which hold the motor*heat sink to the panel. Adjust the height 
of the motor so that the conditions in step d exist. Tighten 
screws (D). On some units it may also be necessary to loosen 
the four 8-32 socket head screws (B) at the rear of the panel 

which hold the Mechanism Assembly to the Front Panel and 
move the Mechanism Assembly to achieve the required setting. 

‘This should only be attempted if the eaten cannot be made 
with the motor only. Tighten screws (B) if required. Check 
the conditions in step d again and perform step e as required. 

If the motor has been running for a period of time, 
it or the heat sink may be too hot to touch comfortably. 
Allow sufficient time for the motor and heat sink to cool 
before any adjustment or use a cloth or pair of gloves. 
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RULE 
READHEAD HOUSING Me 
TAPE RIDING SURFACE — 

ADJUST FOR MAXIMUM 

TOOTH PENETRATION OF 

TAPE WITH NO INTERFERENCE 

SPROCKET PERIMETER 
HIGH POINT 

MMC 353B 

Figure 5-3. Sprocket Relation to the Tape Riding Surface. 

Figure 5-4. Setting of the Sprocket in Relation to Tape Ridina Surface. 
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Insert a loop of tape known to have been punched to within 
+0.0025 inch in a 5-inch span (0.05% error). 

NOTE 

Since repeatability of the feedhole placement 
in either direction is essential, a tape whose 
accumulated error in a 5-inch span is consider- 
ably better than +0.025 inches (as specified in 
Section 3.6) must be used in this procedure. 
Remex specifies a tape known to be punched to 
within 0.0025 inch in a 5-inch span (0.05% 
tolerance). Note that most Remex punches are 
specified at +0.025 and therefore these tapes 
should not be used for this adjustment unless the 
tape has been checked on a registration gauge 
and found to be within +0.0025 inch. 

Loosen nut (T) which holds the fiber optics light source to the 

reader panel and rotate the light source away from the light 

tunnels. 

With the rear edge of the tape parallel to the front panel, align the 

holes over the light columns in the readout assembly so that they are 

concentric. See Figure 5-5. The tape must remain parallel to the 
front panel so that no skew is present. With the tape in this position, 

the sprocket teeth should be centered in the sprocket holes in the 
tape. Skewing is indicated by tracks 1 and 8 not being concentric. 

If the conditions of step h do not exist, loosen the two set 

screws (J) which hold the sprocket to the motor shaft move 

the sprocket in or out on the shaft until the teeth are centered 

in the feed holes and the tape holes remain concentric with 
the light tunnels. Tighten screws (J). Recheck the adjustment 
and readjust as required. 

Connect the power plug and place the POWER switch into the 

ON position. The motor should be energized. 

Loosen the single screw (S) which holds the motor to the heat 
_ sink (some earlier models may have two sets screws). 

Rotate the motor so that the holes in the tape are concentric 
with the light columns in the read head and the sprocket teeth 

are centered in the feed holes. Tighten the set screws. Recheck 
the adjustment and readjust as required. 

Remove the 0.05% tape. 

Place the POWER switch in the OFF position. 

Make sure jack screw (E) is not protruding below the surface 
of the Upper Tape Guide. 

Insert three layers of 0.0037 mylar tape (approximately 0.011 

inch) stapled together at one end or a piece of 0.010 plastic 
shim stock (see Table 5-1) between the Upper Tape Guide and 
the Readhead Assembly. 

5-23 



TM11-6660-263-24-3 
SPROCKET TOOTH CENTERED ° 

IN FEED HOLE 

TAPE HOLES AND TAPE EDGE PARALLEL 

LIGHT COLUMNS TO FRONT OF PANEL 

CONCENTRIC PANEL 

LIGHT COLUMN 

(©) 

TAPE HOLE  ————. 

Ll 
NOTE: UPPER TAPE GUIDE ANC 

FIBER OPTIC LIGHT SO 

REMOVED FOR CLARIT' 
Ls TAPE GUIDE ALL HOLE TAPE 

chy (+ 0.05% REGISTRATION ) : 

Figure 5-5. Alignment of the Sprocket with the Light Columns. 
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Figure 5-6. Adjustment of the Upper Tape Guide. 
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q. Referring to Figure 5-6 use screws (H) and (N) to adjust the Upper 
Tape Guide so that there is maximum contact, firm pressure on the 

‘tape, and parallelism from A to B. Use screw (H) for lateral 

movement and screw (N) for rotational movement. From points 
B to C, the Upper Tape Guide will not show this parallelism. 

r. Remove the three layers of tape. 

s. Insert two layers of tape between points A and B only or a strip 
of 0.0075 shim stock. 

t. Screw down jack screw (E) which will raise the Upper Tape Guide 
slightly. Adjust screw (E) until there is free movement of two 
layers of tape or shim stock between points A and B. This should 
provide a gap of between 0.009 and 0.011 inch. 

u. Remove the two layers of tape or shim stock. 

v. Connect Pll coming from the Readhead Assembly to a test circuit 

as shown in Figure 5-7. Connect a digital voltmeter in parallel 

with a IK resistor. Place the POWER switch in its ON position. 

w. Place a digital voltmeter across TP7 and TP1 on the Power Supply 
card and adjust R5 until the meter reads +4.3 Vde. This is only 
a preliminary step. The final lamp voltage is set in step x. 

x. The nut (T) holding the fiber optic light source to the front panel 

should already be loose (step g). Rotate the fiber optic light source 

until the current through the IK resistor is between 100 and 110 

microamps for the sprocket cell. If the current is excessive reduce 

the lamp voltage. If the current is below the minimum requirements, 
loosen nut (U) which locks the lamp in the sleeve and screw the lamp 
in or out to obtain the required current. Tighten nut (U). If the 

current is still below the minimum requirement, increase the lamp 

voltage slightly to obtain the required current. Do not increase 

the lamp voltage above +4.7 Vdc. When the required current is 

obtained for the sprocket, the minimum current for each of the 

data cells should i 80 microamps. The maximum output from any 

data cell should be 160 microamps so that tapes with the highest 
permitted transmissivity can be.read without error. 

y. Place the POWER switch in the OFF position and reconnect P11. 

z. Place the POWER switch in the ON position and insert the 0.05% 
described in step f. 

aa. Drive tape in either direction using the direction switch or the 

external drive lines in continuous drive mode. Continuous drive 

is recommended rather than step mode operation since the tape 

speed must be above 60 cps. 

bb. Place a digital voltmeter across TP8 (VMOT) and TP! (OV) on the 

Power Supply Card and adjust R15 for +34 Vde at TP8. This is a 

preliminary step. The final voltage is set in step ff. 
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cc. 

dd. 

Connect a pulse counter to TP2 (Data Ready) and TP4 
(OV) on the Reader Card. 

Measure the drive left speed using a DL* signal tied 
to OV at J2=17. Repeat using a DR* signal tied to OV 
at J2-16. If the lowest speed is more than 5% slower 
than the highest speed, loosen screw (S) which holds the 
motor to the heat sink. Rotate the motor slightly so that 
the difference in drive left and drive right speeds is less 
than 5%. Tighten screw (S). Repeat step dd as required. 
When rotating the motor, make sure it is kept tight to the 
panel so that the adjustment in step i not disturbed. If 
steps i and | have been performed correctly only a slight 
adjustment of the motor should be necessary to obtain the 
5% difference in speeds. 

NOTE 

The importance of steps cc and dd is not a specific 
interest in matching speeds, but rather that balancing 
speeds insures proper placement of the feedhole (via 
the sprocket) in relation to its aperture in the readhead. 
The 0.05% tape used virtually assures that there are no 
feedhole placement errors which are attributable to tape 
registration errors, but only to the position of the sprocket 
in relation to the feedhole aperture in the readhead. Thus 
measuring and balancing the slew speed is only an accurate, 
electronic method of assuring that this relationship exists. 
When the speeds in the two directions are properly balanced, 
feedhole placement error will be minimal and independent 
of the direction of the tape, thereby increasing tape read 
ability to a maximum. 

Pll 

eee 
BINDING POST Mating connector for 

Pllis MOLEX 09-60- 

ODNAWAULH — 

20 

MMC 354 

Figure 5-7. Photocell Output Test Circuit. 
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Connect a pulse generator to the DR* input, J2-16. Set 
‘the pulse generator for 300 pps. 

Connect an oscilloscope to the sprocket cell output at TP3 
on the Reader Card and observe the jitter at the -0.3 Vdc 
level (do not be concerned about the jitter at the +0.6 Vde 
level nor the time jitter in the leading or trailing edges of 
‘the waveform). Minimize the jitter by loosening the two 
set screws (R) which hold the collar to the motor shaft and 
move the collar in or out as required to obtain the least 
amount of jitter. See Figure 5-8. Cycle the reader between 
20 and 330 characters/sec and adjust for minimum jitter. It 
“may also be necessary to reduce the VMOT voltage set in: 
step bb in addition to moving the collar. VMOT shou Id not, 
however, be adjusted lower than +30 Vde nor higher fhan 
+34 Vdc. Repeat steps ee and ff as required. 

Repeat steps ee and ff for the DL* input, J2-17. 

Remove the tape loop, pulse generator, oscilloscope and 
counter and perform the reverse of steps b and then a. 
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Two Examples of Misadjustment 
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| MAXIMUM HEIGHT 
OF INTERPULSE 
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LESS THAN 25% 
OF PULSE HEIGHT 

MMC 2044 

Upper Tape Guide and VMOT Properly Adjusted 

Figure 5-8. Sprocket Cell Output Adjustment for Minimum Jitter. 
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oS TAPE SPLICING 

If tape breakage occurs, this break may result in damage to one, two, or possibly three 
characters. When splicing tape for this reader, great care should be used to ensure that 
the proper sprocket hole spacing be preserved. A lap splice should not be used; use only 
a but type splice. To repair the tape without loss of characters, the process shown in 
Figure 5-9 is recommended and is accomplished as follows: 

a. Bring the tape ends together as shown in Figure 5-9A. 

b. Make a sketch of character(s) at the break (A-B-C) and five additional 
characters to the left (5-4-3-2-1) and five to the right (1-2-3-4-5) of 
the broken character(s) (A-B-C). 

c. Place the left end of the broken tape over a section of blank tape 
containing only feed holes so that at least eight or ten feed holes in 
each tape are aligned with one another as shown in Figure 5-98. Cut 
the tapes at the third undamaged character to the left of damaged 
characters(A-B-C). Use care to insure that feed holes are aligned and 
make cut through the center of the holes in the third undamaged 
character. Characters 5,.4, and half of 3 should remain on the 
broken tape. 

d.” Place the right end of the broken tape over the section of blank tape 
so that at least eight or ten feed holes are aligned with one another. 
Feed holes for one-half of 3, 2, and | on the blank tape cut in step c 
should be visible to the left of the broken tape end as shown in 
Figure 5-9C. Cut the tapes at the third undamaged character to the 
right of the damaged character. Be sure that feed holes are aligned 
and make the cut through the center of the holes in the third undamaged 
character. 

NOTE 

One half of character 3 and characters 4 and 
5 should remain in the broken tape. 

e. Place tape ends and new section on a flat surface with feed holes for- 
ward as shown in Figure Figure 5-9D (tape is bottom side up). Using 
Silver Scotch® tape, No. 852, splice the new section and the old tape 
ends as shown. That portion of tape that secures the old tape ends 
must cover the first two and a half characters (one-half of 3, 4, and 
5) on the old tape ends. The edges of the tape should be between 
characters as shown. Use of 1/2 inch wide splicing tape is recommended. 
as shown in Figure 5-9D. 

f. Repunch the characters recorded in step d. 

Ea istered Trademark of 3M Company. 
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Figure 5-9. Tape Splicing Procedure 
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SECTION VI 

PARTS REPLACEMENT 

6.1 GENERAL 

REMEX maintains service facilities at its manufacturing location and at service centers in 
_ major population areas for repair or replacement of components for their products. It is re 
commended that one of these centers be contacted for assistance in case of equipment 
malfunction. For the locations of service facilities in any area, contact REMEX at the 
address or telephone listed on the title page of the manual. Please direct inquiries to the 
attention of the Service Department. 

When any part of the system requires replacement or disassembly, the procedures outlined 
below should be follawed aieelet The warnings and cautions are included to protect 
personnel and equipment. Notes are included to assist pérsons unfamiliar with the equip= 
ment. Before attempting any procedure, all instructions for that disassembly should be 
read and understood. 

Quantities of replaceable items suggested as spares are listed in Section 7. All system 
components are identified in Section VII of this manual, along with illustrations showing 
part location. This information may be used to locate parts below unit level if replace 
ment is required. Always reference the complete model number and serial number when 
making inquiries. 

WARNING 

Potentially dangerous line voltage is applied to components 
within this equipment. If adjustments must be performed with 
power applied, these points must be located and avoided. 
High valtage can be accidentally contacted at TBI and 182, 
at the OFF-ON switeh/wiring connections, and on the circuit 
cards (rear of the unit). 

6.2 PUNCH REMOVAL 

The following procedure should be used when removing the punch. 

a. Remove all power and control signals from the unit by disconnecting 
PI/J1, P2/J2 (on RAB, RAR and RAF units only) and the power cord. 

b. Disconnect P14/J14. Remove the chad box: 

¢. Loosen the two screws (items A, Figure 7-8) which holds the punch to 
its support bracket. 

d. Loosen and remove the two screws (items B, Figure 7-8) which hold 
the punch mounting bracket to the punch shock mounts. 
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6.3 

The punch is now free and can be removed from the system. 

Replacement is the reverse of steps e, d, ¢, and then b. 

Perform Section 5.5.2. 

FRONT PANEL-CHASSIS SEPARATION 

The following procedure should be used when separating the front panel from the chassis. 

a. 

b. 

6.4 

Remove all power and control signals from the unit by disconnecting 

P1/J1, P2/J2 (RAR, RAB and RAF units only) and the power cord. 

Remove the two screws which hold each handle to the chassis. Use 

care not to lose the attached spacers. 

From the rear of the front panel remove the four nuts which hold the 
front panel to the chassis. 

Carefully lower the front panel down and away from the chassis and 
allow room to perform step e. 

Disconnect P8/J8 (green). On RAR, RAB and RAF units, also disconnect 
P7/J7 (yellow), P10/J10 (orange) and P11/J11 (red). 

Slide the quick disconnect wires off 51 at terminals 2 (white wire), 
3 (black) and 4 (red). Note terminals for proper replacement. 

The front panel is now free from the chassis. 

Reassembly is the reverse of steps g, f, e, d, ¢, b, and thena. 

POWER SUPPLY ASSEMBLY REMOVAL 

The following procedure should be used when separating the power supply assembly from 
the chassis. 

Remove all power and control signals from the unit by disconnecting 
PI/J1, P2/J2 and the power cord. 

Remove the four screws at the rear which hold the power supply 
to the chassis. 

Slide the power supply out sufficiently far to be able to disconnect 
P15/J15 (red, white and black wires coming from $1). 

Disconnect P16/J16 (white) and P109/J109 (red) on the power 
supply card. . 

The chassis and power supply with the fan attached are now free. 
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Never operate the punch without the fan in place to 
provide airflow. Permanent damage to the punch could 
result. 

f. Replacement is the reverse of steps e, d, c, b and then a. 

6.5 CARD REMOVAL 

The following precautions should be used when replacing or removing the printed circuit 
cards. 

a. Remove all power and control signals by disconnecting P1, P2 (on RAB, 
RAR and RAF units only), and the power cord. 

b. Never force a card into its connector. The cards pull out and push in 
firmly, but excessive force should never be required. 

If the Perforator Logic Card is replaced, perform Section 5.5.2. 

d. If the Power Supply card is replaced, perform Sections 5.5.3, 5.6, 
and steps t and u of.Section 5.7. 

e. If the Reader card is replaced, perform Section 5.7. 

6.6 READER UPPER COVER ASSEMBLY 

The Upper Cover Assembly is held to the front panel by two 6-32 round head screws 
(Item A, Figure 7-1). It should be replaced as a complete assembly. 

= Pay READHEAD MECHANISM DISASSEMBLY 

This. procedure is required when replacing the Upper Tape Guide Assembly, the Readhead 
Assembly (consisting of the Readhead Housing, Photocell Assembly and Light Columns), 
or the Mechanism Assembly (consisting of the Door Mechanism Assembly, Tape Guide Cam, . 
Tape Guide Actuator, Slide and pring). For ease of assembly, it is recommended that the 
Readhead Assembly (part number 113168=1) and Mechanism Assembly (part number 1131701) 
be replaced as a complete assembly. However, Figure 7-2 is provided for those desiring 
to order the subassemblies that comprise the Mechanism Assembly. Figure 7-1 should be 
folded out from Section 7 to follow during this procedure. The following procedure is 
recommended when replacing any of the above mentioned items: 

a. Remove all power and control signals by disconnecting P1/J1, P2/J2, 
and the power cord. 

b. Remove the Upper Cover Assembly by performing Section 6.6. 

Disconnect P10/J10 and PII/J11. 

d. Loosen the four 8-32 socket head screws (Item B, Figure 7-1) which 
holds the Mechanism Assembly to the Front Panel at the rear of the 
front panel. The entire Readhead Mechanism Assembly consisting of 
the Tape Guide Assembly, the Readhead Assembly, and the Mechanism 
Assembly is now free to be removed from the panel. 
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e. Remove the two 4-40 binder head screws (Item H, Figure 7-1) which 
hold the Tape Guide Assembly to the Mechanism Assembly. If no 
further disassembly is required, install the new Upper Tape Guide 
Assembly and perform the reverse of steps f through c. Perform Section 
8.7 

f. From the underside of the Mechanism Assembly remove the two 4-40 
round head screws (Item |, Figure 7-1) which hold the Readhead 
Assembly to the Mechanism Assembly. The Readhead Assembly and the 
Mechanism Assembly are now separated and can be replaced as individual 
assemblies. It is not recommended that Mechanism Assembly be disassem- 
bled beyond this level. 

g. Reassembly is the reverse of steps f, e, d, and thenc. 

h. Perform Section 5.7. 

S83 LAMP REPLACEMENT 

The following procedure should be followed when replacing the Lamp: 

-a. Remove all power and control signals by disconnecting P1/J1, P2/J2, 
. and the power cord. 

Remove the two quick connect terminals at the rear of the lamp. 

Unserew the lamp from the sleeve. 

Replacement is the reverse of steps ¢, b and then a. 

oon wT Perform Section 5.7, steps v, w and x. 

6.9 MOTOR AND/OR SPROCKET REPLACEMENT 

The following procedure should be followed when replacing the motor and/or sprocket: 

a. Separate the Reader Pane! Assembly from the unit. See Section 6.13. 

b. Remove the Readhead Mechanism Assembly by performing Section 6.7, 
steps a through e. 

c. loosen the two set screws (Item J, Figure 7-1) which hold the sprocket 
to the motor shaft. If only the sprocket needs replacing proceed to 
step g. 

d. Loosen the two set serews (Item G, Figure 7-1) which hold the motor’to 
. the heat sink and back the motor out. On some models the two set 
screws have been replaced with single screw S. 

e. Install the new motor by performing the reverse of step d. The motor 
3 should be up flush against the panel. Tighten set screws G of screw S. 

f. Install the sprocket wheel sc that: (1) the distance of the back side of 
the sprocket to the front panel is 0.862 + .003 inch (see Figure 7-1) 
and (2) the 1/8 inch long set screw tightens on the flat of the motor 
shaft. Tighten set screws J. 
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g. Install the Mechanism Assembly by performing the reverse of step b. 

h. Perform the reverse of step a. 

i. Perform Section 5.7. 

6.10 TRANSFORMER REPLACEMENT 

The following procedure is recommended when replacing the transformer: 

a. Remove the Power Supply from the chassis by performing Section 6.4. 

b. Disconnect P103/J103 (black) connector. 

c. Remove the six quick disconnect wires as follows: . white/green at TBI-8, 
white/yellow at TBl-7, white/orange at TB1-6, white/red at TBI-5, 
white brown at TB1~4, white at TB1-3. 

d. “alll the four screws which hold the transformer to the power supply 
chassis. 

e. Replacement is the reverse of steps d, c, b, and then a. 

6.11 FRONT PANEL SWITCH REPLACEMENT 

When replacing any switch located on the front panel, it is recommended that the following ~ 
procedure be used. 

a. Remove all power and control signals by disconnecting P1/J1, P2/J2, 
and the power cord. 

b. Remove the two screws which hold the switch plate cover to the front 
panel, 

c. Slide off the terminals of the switch to be replaced. Note each wire 
for correct replacement. 

d. Snap the switch out the front of the panel by pressing from the rear. 

Remove the switch. Lamps located inside certain switches are access~ 
ible after removing the rocker cap. 

f. Install the new switch by performing the reverse of steps e, d, ¢ and 
b and then a. 

6,12 SWITCHES S9 AND S10 REPLACEMENT 

The following procedure is recommended when replacing either $9 or $10. 

a. Remove all power and control signals by disconnecting P1/J1, P2/J2 
and the power cord. 

b. Remove the two 4-40 round head screws (Item L, Figure 7-1) which 
' holds Lower Cover Frame to the Mounting Block Assembly and drop 

the Lower Cover Frame. 

112670-052A 6=5 
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c. If the Slew Switch, S10, is to be replaced, unsolder the following 
wires: Orange at S$10-1, Yellow at $10-2 and Green at S10-3. If the 
LOAD switch, S9, is to be replaced proceed to step f. 

d. Snap out the out switch S10. | 

e. Replacement is the reverse of steps d, ¢, b and then a. 

f. If the LOAD switch, S9, is to be replaced, loosen the two 2-56 screws, 
(Item M, Figure 7-1) washers, and hex nuts which hold S9 to the 
Mounting Block Assembly. 

g. Unsolder the following wires: Blue at S9-C, and Violet at S9-NC. 

h. Replacement of S9 is the reverse of steps g, f, b, and thena. 

6.13 READER PANEL ASSEMBLY REMOVAL 

The following procedure is recommended when removing the Reader Pane! Assembly. 

a. Remove all power and control signals by disconnecting PI/J1, - 
P2/J2 and the power cord. © 

b. Remove the two 632 socket screws which hold the lower cover . 
frame to the panel assembly .: | | 

c. The three 6-32 binder head screws should now be accessible 
which hold the reader panel assembly to the front panel. Remove 
these screws. 

d. On the RAF 612X, the tape tray may have to be removed to allow 
the reader panel assembly to be separated from the unit. 
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SECTION VII 
PARTS LIST 

7-1. General ; 7-2. Illustrations 

Refer to TM 11-6660-263-20P and TM Parts location illustrations are included in this section for 

11-6660-263-34P for Repair Parts and Special Tools List use in the repair and replacement of parts. These illustra- 
(RPSTL). tions are also included in the RPSTL manuals. 
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Figure 7-5. Deck Assembly, Tape Supply 112274-1, 
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SECTION VIII 

SCHEMATICS 

8.1 GENERAL 

Figures 8-1 through 8-10 contain the schematics of the RAX612X systems and their cards. 

All 1.C. Module outlines and truth tables are reproduced courtesy of Texax Instruments 

except for the 9602 which is reproduced courtesy of Fairchild Semiconductor. 
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TM11-6660-263-24-3 

PIN NUMBERS 

INPUT OUTPUT 

114, 9,12 
3,6,8,11 

2,5,10,13 ~ Y 
8 . * 

vz 

Hi Sie Sati Semen ae 14,1048 1 . 9 ——2:5.80!! ‘ 
E oe * 

DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS Y2A+6 

sh 
(g 

: A 1,4,9,12 
i 36,811 

aes ‘Tse | eee 
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 4 YA 
WITH CLEAR : 

A. H © high tevel (steady stste), L = low level (steady state), t = transition from low to high lavel,| 1,4,9 12 
level, JL. = one high-tevel pulse, LU = one low-level putse, X = irrelevant (any input, including tra A 3,6 i 

&. NC = No ineornal connection. 2,5,10,13 Ms 
© Te wes the interne) timing resistor of SNS4122/SN74122 (10 k2 nominal), connect Ring to Vec-| 8 oh 

©. An external timing capecitor mey be Connected between Cox: 8nd Rext/Cext (positive). Y2A+8 
8 

TTL/ MONOSTABLE 9602 RETRIGGERABLE RESETTABLE MONOSTABLE M 

GENERAL DESGRIPTION — The TTL/Monostable 9602 is a dual retriggerable, re 
multivibrator which provides an output pulse whose duration and accuracy is a | 

timing components, The 9602 has excellent immunity. to noise on the Vcc an 

9602 uses TTL inputs and outputs for high speed and high fanout capability and iQ GATE 
members of the Fairchild TTL family. | 

TRIGGERING TRUTH TABLE 

PIN NO‘S. ; 
5(11) 4(12)_-3(13) H = HIGH Voltage Level 

L = LOW Voltage Level 

Sie a |. X= Don't Care 
H LH H-+L = HIGH to LOW Voltage | 

x x L--H = LOW to HIGH Voltage | 

| 

5(Open Collector ) . 1,3,5 2,4,6 - 

R 911,13 8,10, 12 

- 
| Yea 

. listed in the order in which they are related, % Pin 7 is Gnd , Pin 14 is Vee 
lon SNT4I0 , pins 1,2, 13 and I2 function 
> gate. 

MMC 381 | 

| 

|.C. Modules Used in the Systems 8-21/8-22 
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S FLAT PACKAGE 
TrOP VIEW) 

ROROMOMOMOKO! 
TRUTH TABLE (Bach Fllp-Ficp) 

NOTES: 1. t, = bit time before clock guise. 

2 they * Dit time efter clock pulses. 

, posrtive logic: Low Input to preset sets Q to logical 1 

DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
Low Input to clear sets Q to logical 0 
Preset and cieer ere independent of clock 

TRUTH TABLE 

$N74123 

RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 
WITH CLEAR 

NOTES: 

Aa Ht = high level (steady ststa), L = low level (steedy state), t = transition from low to high level, | = transition from high to low 

level, SL = one high-tevei putse, LU = ons low-level putse, X = irretevant (any input, including transitions). 

& NC © No interns! commection. 
©} Te use the interne! timing resistor of SN54122/SN741 22 (10 KM nominal), connect Rint tO VCC- 

©. An external timing capecitor mey Be Connected between Cox: 890 Rexr/Cexr (positive). 

TTL/ MONOSTABLE 9602 RETRIGGERABLE RESETTABLE MONOSTABLE MULTIVIBRATOR 

GENERAL DESGRIPTION — The TTL/Monostable 9602 is a dual retriggerable, resettable monostable 
multivibrator which provides an output pulse whose duration and accuracy is a function of external 

timing components. The 9602 has excellent immunity to noise on the Vcc and ground lines. The 

9602 uses TTL inputs and outputs for high speed and high fanout capability and is compatible with all 
members of the Fairchild TTL family. : 

TRIGGERING TRUTH TABLE 

PIN NO‘S. 
5111) 412) 3(13) | Operation | ap eiars vokage Lees 

; F L = LOW Voltage Level 
Het L H Trigger X = Don’t Care 
H LH H Trigger H-L = HIGH to LOW Voltage Level transition 

x x t Reset L-H = LOW to HIGH Voltage Level transition 

MMC 381 

JOR N DUAL4AN-LINE PACKAGE 

2 2 
Voc CLEAR 20 CLOCK préser20 TRUTH TABLE 

(Each Flip-Flop) 

SN7473, SN74107 

NOTES: 1. tp, = Bit time before clock pulse. 

2. the4 = Bit time after clock pulse. 

DUAL J-K MASTER-SLAVE FLIP-FLOPS 

JOR N DUAL-IN-LINE OR 
W FLAT PACKAGE (TOP view)t 

TRUTH TABLE 

(Each Latch) 

ta+t 

SN7475, SN7477 

+ t= bit time before 

clock pulse transition, 

. thy = bit time efter 

clock pulse transition. 

NC—No Internal Connection 

Low input to clear resets Q to low 

level and inhibits data inputs 

CONNECTION DIAGRAM 
DIP (TOP VIEW) TRUTH TABLE (See Notes 1 thru 3) 

Inhibit 

Inhibit 

Inhibit 

One Shot 

One Shot 

One Shot 

One Shot 

Inhibit 

Inhibit 

Inhibit 

Inhibit 

Inhibit 

Inhibit 

SN74121 

a eee ioe —--xoxo-+-OxXxOx eoow-roo-7-0o0o0~--90 eoxr---xKxOxxOoxKxo- xOo-=-x-xCoOoxox oo--00--+--=+-00 
*Pins for external timing. 

1* Vine) 22V 

0= Viv) <08V 

NOTES: 1.t, = time before input 

transition. 

COL Pa fiw time after Input 

transition. 

3. X Indicates that elther a 

logicel O or 1, may be 

present. 

4. NC = No Internal Connection. 

MONOSTABLE MULTIVIBRATORS 

$N5473, 8N7473 SN54107, SN74107 
J OR N DUAL-IN-LINE PACKAGE 4 OR N DUAL-IN-LINE PACKAGE 

(TOP VIEW) (TOP VIEW) 

C) 3 a. ad Voc CLEAR CLOCK K CLEAR CLOCK J a GNO 

Wesarcasd | eteaeics 
i al daha 

CLOCK CLEAR K Vee CLOCK CLEAR 4 

Low input to clear sets Q to logical 0. 
Clear is independent of clock. 

$N5477/SN7477 SNG475/SN7475 
S FLAT PACKAGE JOR N DUAL-IN-LINE PACKAGE 

(TOP VIEW) (TOP VIEW) 

3Q 

(OKO) 

S FLAT PACKAGE J OR N DUAL-IN-LINE PACKAGE 

(TOP VIEW) (TOP VIEW) 

(SEE NOTES 6 THRU 9) (SEE NOTES 6 THRU 9) 

TIMING PINS 

positive logic: see truth table and notes 5 and 6 

5. Al and A2 are negative edge-triggered- 

logic inputs, and will trigger the one 

shot when either or both go to logicat 0 

with B at logical 1. 

6. B is a positive Schmitt-trigger Input for 

slow edges or level detection, and will 

trigger the one shot when B goes to 

logical 1 with either Al or A2 at 

logical 0. (See Truth Table) 

112670-052A 

TM11-6660-263-24-3 

PIN NUMBERS 

SN7400 INPUT OUTPUT 

SN7403 (Open Collector) 1,4,9,12 
A 3,6,8,11 

2,5,10,13 ¥, 
Tes00| 5 * 

Positive Logic 

y=K8 

NAND GATE 

3,6,9,12 

2,5,8,!! Y 
8 * 

Y:A+8 

1,4,9,12 
A 3,6,8,11 

2,5,10,13 hf 
8 

Y=A8 

a — 149,12 
3,68, 11 

2,5,10,13 Y 
8 * 

Y2A+B 

1,4,9,12 
A 3,6,8,11 

2,5,10,13 Y 
8 * 

Y=a@s 

SN7402 
Positive Logic 

NOR GATE 

SN7408 
Positive Logic 
AND GATE 

SN7432 
Positive Logic 
OR GATE 

SN7486 
Positive Logic 
EXCLUSIVE—OR GATE 

SN7410 
Positive Logic 

NANO GATE 

SN7404 
SN7406,SN7416 (Open Collector ) 
Positive Logic 2.1113 
HEX INVERTER oat 

NOTE: Pin numbers are listed in the order in which they ore related, 
for EXAMPLE , on SN7410, pins 1,2, 13 and I2 function 
together on one gete. 

% Pin 7 is Gnd , Pin 14 is Vee 

Figure 8-9. 1|.C. Modules Used in the Systems 8-21/8-22 
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TM11-6660-263-24-3 

> we a i - J 

ol 

o2 

@! o3 

ce 

LOCATION ON PC CARO. 
(EFT To RIGHT TOR 

o4 
TO BOTTOM SEQUENCE) 

HY 

0s 
Ae as 

Oo 

mice 
*zxy ~ 

LLuiworcares Lc. PKG 

er 
LOCATION ON RC, CARD 

os “Wer 
IM XY COOROINATE 

in Dn 
o tno low INVERTER 

spor 3 POSITION 
: CENTER OFF 

10 DELAY. OCCURS WHEN COIL IS 

TIMER ENERGIZED —_—OE-ENERGIZED CONTACTS 

eo " 

AMPLIFIER 
on 

12 

3 

ARROW POINTS 
TOWARD DIFOR'W’ . NEGATIVE 

=a 
TYPE 2 Away FROM TRUE 

bi ron P TYPE Logic FUNCTION 
OESIGNATORS PER 
MANUFACTURER'S 

L) 's cs an 
SPECIFICATIONS 

Be 

INTYRE TYPE 
6 

2 _ 
‘cr’ e USE ‘D’ ON NIC 

7 or 'D 

xxv 

ZENER DIODE pe er 
6 S 

a! 9 Fe err haps | 
a 

& INDICATE TERMIMUALS 

20 ; 1 ANO 2 

2! 

22 BRIDGE 
RECTIFIER Fuse 0’ ON NIC 

‘pr’ APPLICATIONS 

| 23 ‘or? 

wo 

CABLE RUN 

(OPTIONAL) 

wo IF SHIELDED CONDUCTOR 

4 SHOW TERMBIATION OF 
> 

we 

z 
iw] 
> 
D 
i=) 

TwigTEo 

eB WIRES 
= 
m 

= 
> 
=| 

or) COAXIAL 
CAGLE 

NOTE: 

W 
ALL SEMICOMOUCTORS AND INTEGRATED CRCUIT DEVICES - 

xs 
ARE TO BE IDENTIFIED BY REMEX PART NUMBER ACUACENT 

= 
TO DEVICE OR IN GENERAL NOTES. COMMERCIAL PART 

io] 
NUMBERS MAY ALSO @€ SHOWN AT OPTION OF SROJECT 

(oe) 
ENGINEER. 

— 
wo 

» #107700 je Ln Cr) = 

Figure 8-10. REMEX Standard Schematic Symbols, Sheet | of 2 

112670-052A 
8-23 



S3OEWAS DILVWSHOS GYVONVIS 

TM11-6660-263-24-3 

GIVE VOLTAGE OM ELECTRO 
LYTICS, MOTOR anO AC 

CAPACITORS im AC CIR~ 
CUITS, VOLTASE OPTIONAL 
9 9 

OEFINI TION; 
PLUG: USUALLY NOWABLE 
JACK: VRUALLY STATIONAAY 

PLUG HAS 3 MALE AND 
2 FEMALE CONTACTS 

MALE FEMALE 

bette Ca i a 

ain CORE GIVE INDUCTANCE OR 

COVER IN NOTES 
IRON CORE 

POLARITY DOTS TO BE 
SHOWN if NECESSARY 
TO CIRCUIT FUNCTION 

LAMP, - 
INDICATING 9S 'covor) 
os’ Grvcros 

BoaRo. 
TERMINAL —t— 

Te 

OR FANMING 
STRIP ‘FS 

TPT 
TEST POINT. Pes 9 

‘Tp 

OPTIONAL ADJUSTMENT 
SYMBOL: @ screw omve 

O xnoe 
WATTAGE ARD TOLERANCE TO! 
OE SHOWN OR PUT Im NOTES 

JUMPER . OLAS Frais wwe) 

eee ee ties er 

RESISTOR . 

Ne A 

~INE CONNECT 

Figure 8-10. REMEX Standard Schematic Symbols, Sheet 2 of 2 

DESCRIPTION OR 

112670-052A 



DA Pam 310-4 

DA Pam 310-7 

T™ 11-6660-263-10 

TM 11-6660-263-20P 

TM 11-6660-263-24-1 

T™ 11-6660-263-24-2 

T™ 11-6660-263-24-4 

TM 11-6660-263-34P 

T 38-750 
T  750-244-2 

TM 11-6660-263-24-3 

APPENDIX A 
REFERENCES 

Index of Technical Publications: Technical Manuals, Technical Bulletins, Supply 

Manuals (Types 7, 8, and 9), Supply Bulletins, and Lubrication Orders. 

US Army Index of Modification Work Orders. 

_ Operator’s Manual for Meteorological Data Processing Groups OL-192/GMD-1 (NSN 

6660-01-065-4467) and OL-192A/GMD-1 (NSN 6660-01 -065-4466). 

Organizational Repair Parts and Special Tools List for Meteorological Data Processing 

Groups OL-192/GMD-1 (NSN 6660-01-065-4467) and OL-192A/GMD-1 (NSN 

6660-01-065-4466). 

Organizational, Direct Support, and General Support Maintenance Manual for 

Meteorological Data Processing Groups OL-192/GMD-1 (NSN 6660-01- 

065-4467) and OL-192A/GMD-1 (NSN 6660-01-065-4466). 

Organizational, Direct Support, and General Support Maintenance Manual for 

Meteorological Data Processing Groups OL-192/GMD-1 (NSN 6660-01- 

065-4467) and OL-192A/GMD-1 (NSN 6600-01-065-4466), Calculator, Pro- 

grammable CP-1387/U (NSN 7420-01-026-2686) (HP 9825A Desktop Com- 

puter). 

Organizational, Direct Support, and General Support Maintenance Manual for 

Meteorological Data Processing Groups OL-192/GMD-1 (NSN 6660-01- 

065-4467) and OL-192A/GMD-1 (NSN 6660-01-065-4466), Cable Assembly 

Special Purpose CX-13096/U. 

Direct Support and General Support Repair Parts and Special Tools List for 

Meteorological Data Processing Groups OL-192/GMD-1 (NSN 6660-01- 

065-4467) and OL-192A/GMD-1 (NSN 6660-01-065-4466). 

The Army Maintenance Management System (T AMMS). 

Procedures for Destruction of Electronics Materiel to Prevent Enemy Use (Electronics 

Command). 

ty U.S. GOVERNMENT PRINTING OFFICE: 1980-603-128/124 

A-1 
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RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL MANUALS 

SOMETHING WRONG rm nus munca: 
FROM: (YOUR UNIT’S COMPLETE ADDRESS) 

THEN. . .JOT DOWN THE Commander 
DOPE ABOUT IT ON THIS Stateside A Depot 
FORM, TEARIT OUT, FOLD|| Aprn: AMSTA-US > 
‘IT AND DROP IT IN THE 
MAIL! 

Stateside, N.J. O7705 

OTE... 1.0 - FUL YAOTS 
PUBLICATION NUMBER DATE TITLE 

TM 11580 -340-12 | 23 Jan 74  |Radar get AN/gme-7 
BE EXACT. ..PIN-POINT WHERE IT IS | IN THIS SPACE TELL WHAT IS WRONG * 

AND WHAT SHOULD BE DOME ABOUT IT: 
FIGURE} TABLE 

Recommend that the installatjon antenna alignment 

procedure be changed tnroaaty specify a 2° IFF 
antenna lag rather than 1°. 

REASON: Experience has shown that with only a 1° lag, 
the antenna servo sy, is too sefsitive to wind 

gusting in excess o knots, and has a tendency to 

rapidly accelerate elerate as it hunts, causing 

Strain to the drive train. Hunting is minimized by 

adjusting the lag to 2° without degradation of operatio 

Item 5, Func column. Change "2 db"to "3qp." 

ustment procedure for the TRANS POWER 

calls for a 3 db (500 watts) adjust- 
ment to light the TRANS POWER FAULT indicator. 

TEAR ALONG DOTTED LINE 

Ad step f.1 to read, "Replace cover plate removed 
a -1, above." : 

REASON: To replace the cover plate. 

Zone C 3. On J1-2, change "+24 vpC to "+5 voc." 

REASON: This is the output line of the 5 VDC power 

supply. + 24 VDC is the input voltage. 

"Sak. 
(DA .2%.2028-20 “SSUES ESET BPMSR 

TYPED NAME, GRADE OR TITLE, AND TELEPHONE NUMBER 

sag I. M. DeSpiritof 999-1776 
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RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL MANUALS 

7 SOMETHING WRONG WITH THIS MANUAL? 

FROM: (YOUR UNIT'S COMPLETE ADDRESS) 

THEN. . .JOT DOWN THE 
DOPE ABOUT IT ON THIS 
FORM, TEAR IT OUT, FOLD 
IT AND DROP IT IN THE 
MAIL! 

DATE 

DATE mTr* OL-192/GMD-1, OL-192A/GMD-1, 
RP-263/GMD-1 

IN THIS SPACE TELL WHAT !S WRONG 
AND WHAT SHOULD BE DONE ABOUT IT: 

PUBLICATION NUMBER 

TM 11-6660-263-24-3 
BE EXACT. ..PIN=POINT WHERE IT IS 

PAGE PARA- | FIGURE] TABLE 
NO. GRAPH NO. 



FILL IN YOUR 
UNIT’S ADDRESS 

FOLD BACK 

— ee ee ee ee mmm me a i a ann = ss 

DEPARTMENT OF THE ARMY 

POSTAGE AND FEES PAID 

DEPARTMENT OF THE ARMY 

OFFICIAL BUSINESS 
DOD-—314 

PENALTY FOR PRIVATE USE, $300 

~% 

Commander 

US Army Communications and 

Electronics Materiel Readiness Command 

ATTN: DRSEL-ME-MQ 

Fort Monmouth, New Jersey 07703 

ANIT GZ2LLOd ONOTV YVAL © 

FOLD BACK 

REVERSE OF DA FORM 2028-2 
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RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL MANUALS 

SOMETHING WRONG wr ms wanuac: 
FROM: (YOUR UNIT'S COMPLETE ADDRESS) 

THEN. . .JOT DOWN THE 
DOPE ABOUT IT ON THIS 
FORM, TEAR IT OUT, FOLD 
IT AND DROP IT IN THE 
MAIL! 

PUBLICATION NUMBER DATE : PEE eS - 

| | OL-192/GMD-1, OL-192A/GMD-1, 
TM 11-6660-263-24-3 RP-263/GMD-1 

BE EXACT. ..PIN-POINT WHERE IT IS | IN THIS SPACE TELL WHAT IS WRONG 
AND WHAT SHOULD BE DOME ABOUT IT: 

PAGE PARA- | FIGURE] TABLE 
NO. GRAPH NO. NO. 

| FORM 
ee oe 

.S.-~-IF YOUR OUTFIT WANTS TO KNOW ABOUT YOUR MANUAL ‘FIND MAKE 

| D A 1 AUG 74 2028 -2 ae A CARBON COPY OF THIS AND GIVE IT TO YOUR HEADQUARTERS. 



FILL IN YOUR 
UNIT’S ADDRESS 

FOLD BACK 

DEPARTMENT OF THE ARMY 
POSTAGE AND FEES PAID 

DEPARTMENT OF THE ARMY 

OFFICIAL BUSINESS 
DOD—314 

PENALTY FOR PRIVATE USE, $300 

Commander 

US Army Communications and 
Electronics Materiel Readiness Command 

ATTN: DRSEL-ME-MQ 

Fort Monmouth, New Jersey 07703 

JANIT GHLLOG ONOTV YUVAL. 

FOLD BACK ; | 

REVERSE OF DA FORM 2028-2 



RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL MANUALS 

SOMETHING WRONG wr rts wanvat: 
FROM: (YOUR UNIT’S COMPLETE ADDRESS) 

THEN. . .JOT DOWN THE 
DOPE ABOUT IT ON THIS 
FORM, TEAR IT OUT, FOLD 
IT AND DROP IT IN THE 
MAIL! 

DATE 

PUBLICATION NUMBER DATE Ste 
OL-192/GMD-1, OL-192A/GMD-1, 

TM 11-6660-263-24-3 RP-263/GMD-1 

BE EXACT. ..PIN-POINT WHERE IT IS | IN THIS SPACE TELL WHAT IS WRONG 

AND WHAT SHOULD BE DOWE ABOUT IT: 
PAGE PARA- | FIGURE| TABLE 
NO. GRAPH NO. NO. 

| A FORM 28 NOW ABOUT YOUR MANUAL ‘'FIND,’’ MAKE; 
P.S.--IF YOUR OUTFIT WANTS TO K 

| D A 1 AUG 74 20 -2 A CARBON Y OF S AND GIVE IT R ‘ 



FILL IN YOUR 
UNIT’S ADDRESS 

FOLD BACK 
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By Order of the Secretaries of the Army, and the Air Force: 

EDWARD C. MEYER 

: General, United States Army 

Official: 
Chief of Staff 

J.C. PENNINGTON 
Major General, United States Army 

The Adjutant General 

LEW ALLEN, JR. General USAF 

Offi 
Chief of Staff 

cial: ' 
BRYCE POE II, General, USAF 

Commander, Air Force Logistics Command 
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