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PREFACE 

THIS PUBLICATION IS INTENDED TO SERVE AS A GUIDE fOR INSTALLING 
THE IBM 1094 MODEL 2 DATA PROCESSING SYSTEM. THE MANUAL PRESENTS 
MECHANICAL DATA AND PR8LIMINARY TEST PROCEDURES FOR MAKI~G THE 
EQUIPMENT OPERATIONAL IN THE CUSTOMERS OFFICE. 

INFORMATION IS INCLUDED IN THIS MANUAL ON THE FOlLO~ING UNITS-

IBM 111 CARD READ5R IBM 1302-3 CORE STORAGE 
IBM 116 PRINTER IBM 1606-2 MULTIPLEXOR 
IBM 121 CARD PUNCH IBM 1607 DATA CHANNEL 
IBM 729 MAGNETIC TAPE UNIT IBM 1608 POWER CONVERTER 
IBM 7109 ASU IBM 7617 OAT A CHANNEL CONSOL E 
IBM 7111 IPU IBM 7618 POWER CONTROL UNIT 
IBM 1151-2 CONSOLE CONTROL 
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SAFETY 

ALL CUSTOMER ENGINEERS ARE THOROUGHLY INDOCTRINATED IN IBM SAFETY 
PRACTICES DURING THE EARLY PHASES OF THEIR TRAINING. IT IS EXPECTED 
THAT THIS TRAINING HAS BECOME A PART OF ROUTINE PRACTICE. HOWEVER, 
PERSONAL SAFETY CANNOT BE OVER-EMPHASIZED. NO MAN SHOULD WORK ALONE O~ 
THE MACHINE WHENEVER POWER IS ON. AT LEAST TWO MEN SHOULD BE PRESE~T 
IN THE ROOM WHENEVER WORK IS PERFORMED ON THE MACHINE. EVERY MA~ 
SHOULD WEAR SAFETY GLASSES. DISCHARGE CAPACITORS BEFORE WORKING ON DC 
POWER SUPPLIES. ALWAYS TURN POWER OFF BEFORE REPLACING ANY FUSE. 
FOLLOW THE SAFETY PRACTICES OUTLINED IN THE CE SAFETY PRACTICES CARD, 
IBM FORM 124-0002-1, ISSUED TO ALL CUSTOMER ENGINEERS. 

SPECIFIC SAFETY ITEMS FOR THIS SYSTEM ARE-

A. MAKE SURE THAT C02 FIRE EXTINGUISHERS ARE AVAILABLE IN EACH 
ROOM WHERE FRAMES OF THE SYSTEM ARE SET UP. 

B. IN ORDER TO PREVENT PINCHING OF FINGERS BETWEEN THE GATE A~D 
SLIDE FRAME MEMBERS, KEEP FINGERS CLEAR OF GATE SLIDES WHE~ 
SLIDING A GATE INTO THE MODULE. 

C. USE CAUTION WHEN LOWERING A TAILGATE. WHEN UNLATCHED" THE 
TAILGATE WILL FREE-FALL TO THE STOP LIMIT. 

D. WHEN SLIDING A GATE IN OR OUT, ALTERNATELY OBSERVE EACH SIDE 
TO AVOID HITTING THE LAMINAR BUS CONNECTIONS. 

E. TURN DC POWER OFF WHEN REMOVING OR INSERTING AN SMS CARD. IT 
IS POSSIBLE TO CAUSE COMPONENT DAMAGE BY SHORTI~G TO AN 
ADJACENT CARD DURING THIS PROCESS. 

F. MAKE SURE THAT CAPACITORS ARE COMPLETELY DISCHARGED BEFORE 
WORKING ON DC POWER SUPPLIES. 

G. ALWAYS TURN OFF POWER BEFORE REPLACING ANY FUSE. 

H. DO NOT TURN POWER ON THE SYSTEM IF THE IBM 1601 IS UNGROUNDED. 
SEE CHAPTER 4, SECTION 5., 5.2. 
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1 I NTRODUC T I O~ 

1. GENERAL 

THIS MANUAL HAS BEEN PREPARED TO PROVIDE INSTRUCTIO~S FOR 
INSTALLING A TYPICAL IBM 1094 MODE( 2 SYSTEM CONFIGURATIJN, FIGURE 1-1, 
RATHER THAN A SPECIAL S8T OF INSTRUCTIONS FOR EACH SYSTEM CONFIGURATIO~ 
WHICH MAY BE INSTALLED. IT IS THE CES RESPONSIBILITY TO BECOME 
FAMILIAR WITH THE MACHINE TYPES AND QUANTITIES WHICH WILL BE PROVIDED 
FDR A PARTICULAR INSTALLATION. BY BECOMING FAMILIAR WITH THE SYSTE~ 
CBN~IGURATION THE CE CAN TAKE EXCEPTION TO INFORMATION I~ THIS MANUAL 
WHICH IS NOT APPLICABLE TO HIS INSTALLATION. 

THE CE SHOULD ALSO BE AWARE OF SPECIAL FEATURES ORDERED FOR THE 
SYSTEM, AS INFORMATION ON SUCH ITEMS MAY REQUIRE SPECIAL ATTENTION THAT 
HAS NOT BEEN SPECIFICALLY COVERED IN THIS MANUAL. 

THE OBJECTIVE OF THIS MANUAL IS TO PROVIDE INSTRUCTIONS FOR 
EFF1CIENT AND SAFE INSTALLATION OF THE EQUIPMENT. TO ACCOMPLISH THIS 
OBJECTIVE, IT IS NECESSARY FOR THE CE TO READ THE MANUAL CAREFULLY 
BEFORE SUPPLIES OR EQUI·PMENT IS RECEIVED, SO THAT FULL U~DERSTA~DING OF 
THE INFORMATION AND THE SEQUENCE OF THE INSTALLATION PROCESS IS 
ACHIEVED. 

THE OVERALL CONTENT AND ORGANIZATION OF THE MANUAL ~ITH RESPECT TJ 
THE INSTALLATION PROCESS IS SUMMARIZED IN TABLE 1-1, RELATIVE SEQUE~CE 
OF INSTALLATION PROCESS - IBM 1094-2. THIS TABLE IS NOT INTENDED TJ 
SHOW THE LBNGTH OF TIME REQUIRED TO PERFORM A PARTICULAR OPERATION 
SINCE THE TIME REQUIREM6NT IS DEPENDENT UPON THE NUMBER JF MEN ASSIG~ED 
T~ A PARTICULAR TASK. THE TABLE IS INTENDED TO ASSIST THE CES IN 
ASSIGNING MANPOWER to THE VARIOUS OPERATIONS BY SHOWING PERMISSIVE 
STARTING TIMES FOR VARIOUS OPERATIONS WITH RESPECT TO OTHER OPERATIONS 
AND THE POSSIBLE OVERLAP WHICH CAN EXIST. AS MAY BE SEE~ FROM THE 
TABLE,.MANY OPERATIONS CAN BE PERFORMED SIMULTANEOUSLY. IT SHOULD ALSO 
BE POINTED OUT THAT A PARTICULAR OPERATION IN SOME CASES NEED NOT BE 
PERFORMED ON ALL UNITS BEFORE PROCEEDING TO ANOTHER OPERATION IF A ~ORE 
EFFICIENT INSTALLATION CAN BE ACCOMPLISHED IN THIS WAY. FOR EXAMPLE, 
CORNER BRACKETS AND TRIM MUST BE INSTALLED ON THE FRONT BOTTOM CORNERS 
OF UNITS THAT ARE BUTTED TOGETHER BEFORE FINAL PLACEMENT OF THE U~IrS. 
THIS OPERATION COULD B& DEFERRED ON UNITS THAT ARE NOT BJTTED TOGETHER 
UNTIL FINAL TESTING IS IN PROCESS. THIS HAS NOT BEEN RECOMMENDED I~ 
THE TABLE BUT DOES ILLUSTRATE THAT ALL POSSIBLE OVERLAP IS NOT 
INDICATED IN THE TABLE. IT MAY BE NOTED FROM THE TABLE THAT CABLING OF 
THE TAPE AREA IS RECOMMENDED BEFORE MANY OF THE ASSEMBLV OPERATIONS 
HAVE BEeN COMPLETED. 

IN THE FINAL ANALYSIS, AN EFFICIENT INSTALLATION IS DEPENDENT ON 
SaUND JUDGEMENT OF THE CE IN USING THE INSTRUCTIONS PROVIDED. 
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*-----* 1 721 IF 1 1 .-..... --~. 
1 129 IF 1 1 1 1 Fl 129 1 
I N2,4 1 *-----* .-... .-~--. 1 M2,4 1 
*-----* .-............... 

FIGURE 1~1 TYPICAL IBM 7094-2 SYSTEM LAYOUT 
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TABLE 1-1 RELATIVE SEQUENCE OF INSTALLATION PROCESS 
.--~----... ---~ ....... -.... -... ~~ ... -----.. ---... ----... -... --...... -... -----.-.... .------.-.-.-...... --.... -............... _ ...... .. 
IMANUAL SECTION 1 OPERATION 1 

1 CHAPTER 3 1 ...... _--.-, 1 
1 1 CHECK FACILITIES 1 
IPREPARATION OF 1 .... -----'- 1 
1 MACHINE AREA 1 2 SET UP CE ROOM 1 
1 1 ........... .- 1 
1 1 3 INVENTORY AND STORE SPARE PARTS 1 
1 1 1 
1 1 4 INVENTORY AND STORE TEST EQUIP. AND TOOLS 1 
1 1 1 
1 1 5 CHECK AND CALIBRATE TEST EQU IP'MENT 1 
1 1 ----- 1 
1 1 6 SET UP RECORD SYSTEM 1 
1 1 ------- 1 
1 1 7 MARK FLOORS 1 
1 1 1 

1 CHAPT8R 4 1 1 
1 1 1 EXTERNAL POWER CABLES 1 
1 CABLE 1 ----- 1 
1 INSTALLATION 1 2 EXTERNAL SIGNAL CABLES 1 
1 AND 1 ----- 1 
1 CONNECTION 1 3 EXTERNAL TAPE POWER CABLES 1 
1 1 ----- 1 
1 1 4 EXTERNAL TAPE SIGNAL CABLES 1 
1 1 -------- 1 
1 1 5 CONNECT TAPE CABLES 1 
1 1 ----- 1 
1 1 6 CONNECT SIGNAL AND PtlW ER 1 
1 1 1 
1 1 CABLE CONNECTION STARTED 1 
1 1 1 
1 1 7 1 
1 1 1 
*~~-~---~------ ..... ----~--~---------------~-~~~~-~~~~~~~~-~~---~~-------. 

TABLE 1-1 CONTINUED 
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TABLE 1-1 CONTINUED .... -.., ........ .- ..... --~-...... ~ .... -.. --~-...... ~------- ..... --~.-. .... --~ ......... ---.. ----... -.... -.... -... _ ... --...... ----........ 
1 CHAPTER 5 1 1 
1 1 1 RECEIVING AND PLACEMENT 1 
1 SYSTEM 1 ---_ ... 1 
1 PLACEMENT 1 2 REMOVAL OF PACKING MATERIALS 1 
1 AND 1 ----- 1 
1 ASSEMBLY 1 3 LOOSEN TOWER LOCKING SCREWS 1 
1 1 --.. -- 1 
1 1 4 INSTALL CASTERS AND LEVEL ING PADS 1 
1 1 ---~- ... - 1 
I' 1 5 INSTALL CORNER BRACKETS A~D TRI~ 1 
1 1 1 
1 1 6 LEVEL UNITS 1 
1 1 -..... -_ .... 1 
1 1 7 BOLT MAIN FRAME 1 
1 1 ----- 1 
1 1 8 KICK PLATE ASSEMBL1 1 
1 1 1 
1 1 9 LAMINAR BUS SHORT CHECK 1 
1 1 1 
.-~~-~---~------.~---------~---~-------------~---~----~-~--------------. 
1 CHAPTE,R 21 
1 
1 SYSTEM 
1 TESTING 
1 

1 
1 
1 TESTING 
1 STARTED 
1 

1 
1 
1 
1 
1 

SYSTEM TESTING 

1 
1 
1 
1 
1 

.~~~------------.---~----~-~------~-~----~--~-~~-~------~------------~~. 
1 
1 
1 
1 
1 
1 
1 
1 

NOTE 

CHART SHOWS RELATIVE PERMISSIVE STARTING POINT 
AND POSSIBLE OVERLAP FOR VARIOUS OPERATIO~S, 
BUT DOES NOT REFLECT LENGTH OF TIME FJR VARIOUS 
OPERATIONS SINCE TIME IS DEPENDENT UPJN NUMBER 
OF MEN ASSIGNED TO A PARTICULAR OPERATION. 

1 
1 
1 
1 
1 
1 
1 
1 

.~~---------------------------------------------------~-----------~---. 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

NOTE 

1. INTER-MACHINE CABLES ARE DIVIDED INTO TWO GRJUPS, 
INTER-FRAME (R), AND EXTERNAL (K). 

2. AN 'R' CABLE CONNECTS TAILGATE E (OR F) OF O~E 
MODULE TO TAILGATE E (OR F) OF AN ADJACENT MJDULE 
AND IS ROUTED THRU THE FRAME STRUCTURE. AN 'R' 
CABLE MAY ALSO CONNECT TAILGATE E TO TAILGATE F 

3. A 'K' CABLEr I S ROUTED EXTERNALLY TO THE MACHINES 
EITHER IN THE SUB-FLOOR OR AT FLOOR LEVEL. 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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2. EMERGENCY OPERATION 

THE CONT1NUEO OPERATION OF A CUSTOMERS COMPUTER IS DEPENDENT O~ 
IMFORMATION STORED ON CARDS. TAPE, DISKS, DRUMS, ETC. ALSO EQUIPME~T 
MUST BE AVAILABLE TO PROCESS THE INFORMATION. DUPLICATE OR MASTER 
RECORDS SHOULD BE MAINTAINED AND STORED IN A REMOTE AREA. MAKE 
ARRANGEMENTS FOR EMERGENCY USE OF OTHER EQUIPMENT, TRANSPORTATION OF 
PERSONNEL DATA, AND SUPPLIES TO TEMPORARY LOCATIONS. WHERE THE 
CONTINUITY OF OPERATION IS ESSENTIAL, A STAND-BY POWER S]URCE MUST BE 
AVAILABLE. 

3. GENERAL PRECAUTIONS AND PERSONNEL TRAINING 

ARRANGE FOR MONITORING OF THE COMPUTER ROOM, AIR ca~DITIONING 
EQUIPMENT ROOM, AND DATA STORAGE ROOM DURING NON-OPERATI~G HOURS. 

INSPECT STEAM PIPES AND WATER PIPES RUNNING ABOVE THE FALSE 
CEILINGS TO GUARD AGAINST POSSIBLE DAMAGE DUE TO ACCIDE~TAL BREAKAGE, 
LEAKAGE, OR CONDENSATION. 

CHECK LOCATION OF 6MERGENCY EXIT ODORS IN THE COMPUTER AREA. THE 
NUMBER OF DOORS IS DEPENDENT UPON THE SIZE AND LOCATION JF THE AREA. 

TRAIN PERSONNEL IN SUCH EMERGENCY MEASURES AS-

A. PROPER METHOD AND SEQUENCE OF SHUTTING OFF ALL ELECTRICAL 
POWER. 

B. SHUTTING OFF AIR CONDITIONING SYSTEM. 

C. HANDLING FIRE EXTINGUISHERS IN THE APPROVED MAN~ER. 

D. PROPERLY OPERATING A SMALL-DIAMETER FIRE HOSE. 

E. EVACUATING RECORDS. 

F. EVACUATING PERSONNEL. 

G. CALLING FIRE COMPANY. 

H. FIRST AID PROCEDURES. 
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4. RESPONSIBILITY ASSI~NMENTS 

IT IS RECOMMENDED THAT CERTAIN ORGANIZATIONAL ASSIG~MENTS BE MADE 
AND ROTATED ON A REGULAR BASI S. THIS SHOULD RESULT IN I~CREAS'ED 
INDIVIDUAL RESPONSL8ILI~Y AND ACQUAINT EACH CUSTOMER ENGINEER WITH ALL 
PHASES OF OPE~ATION. 

SOME SUGGESTED ASSIGNMENTS ARE PREVENTIVE MAINTENANCE SCHEDUll~G, 
ENGINEERING CHANGE RECORDS, STOCK MAINTENANCE, DIAGNOSTICS, TEST TAPES, 
AND TEST EQUIPMENT. 

5. A SSI STANCE 

IBM 1000 SERIES TECHNICAL SPECIALISTS EXIST IN lOCAL, DISTRICT, O~ 
REG10NAl AREAS. THESE SOURCES SHOULD BE INVESTIGATED FOR ASSISTANCE 
WHEN AN EMERG~NCY SITUATION EXISTS. 

POUGHKEEPSIE CUSTOMER ENGINEERING SHOULD NOT BE CONTACTED FOR 
ASSISTANCE WITHOUT THE PRIOR APPROVAL OF DISTRICT AND REGIONAL CUST~MER 
ENGINEERING. 
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2 CE INSTALLATION ORGANIZATlONAL DATA 

1. GENERAL 

seE LETTER FROM CE' DEPARTMENT, POUGHKEEPSIE. TO LOCAL CUSTaMER 
ENGINEERING MANAGERS REGARDING THE ORDERING OF PARTS, TOOLS. TEST 
EClUIPMENT AND FURNITURE. FURNITURE IS ORDERED THROUGH YJUR REGIONAL 
OfFICE. ALrL SPARE PARTS, TOOLS AND TEST EQUIPMENT ARE TJ BE ORDERED 
THR,OUGH MEOHANIC S8URG NO LATER THAN 60 DAYS BEFORE SCHEDJLEO ARRIVAL OF 
THE MACHINS UNITS. FOR NEW SYSTEMS, SPARE PARTS ARE ORDERED BY 
DESCRIPTION, E.G., SPARE PARTS FOR 7091t-2 SYSTEM. 

ORDER SPARE PARTS FOR EACH NEW UNIT IN THE SYSTEM USING A SEPARATE 
CODE 1 P AN'D S REQUI SIll ON CARD FOR EACH TYPE IF PARTS ARE TO BE 
SHIPPED TO THE BRANCH OFFICE - OR - LIST ALL MACHINE TYPES ON AMES 
FBRM CODE 50 IF PARTS ARE TO BE SHIPPED DIRECTLY TO THE INSTALLATIO~. 
UNDER DeSCRIPTION DESIGNATE INITIAL SPARE PARTS, TVPE----------. 

FOR REPLACEMENT OF SYSTEMS ANDIOR ADDITIONAL NEW TVPE UNITS THE 
BRANCH OFFI.CE SHOULD REQUEST A DECK OF PRE-PUNCHED PARTS REQUISITIO\4 
CARDS FROM MECHANICSBURG PARTS DISTRIBUTION CENTER. REVIEW THESE PARTS 
AGAINST YOUR PRESENT INVENTORY AND THEN USE THE PRE-PUNCHED CARDS ,AS 
yaUR NEW SPARE PARTS ORDER FOR THE ITEMS YOU WANT. 

CUSTOMER ENGINEERS MUST MAKE AN EFFORT TO KEEP THE AREA CLEAN AND 
IN GOOD APPEARANCE. CUSTOMERS CANNOT BE EXPECTED TO MAI~TAIN A POLICY 
OF CONTINUAL CLEANINESS ON TAPE OPERATION OR WITHIN THE COMPUTING RGOM 
IF WE DO NOT SET AN EXAMPLE. 

ANY SHORTAGES REGARDING FURNITURE SHOULD BE REPORTED TO THE LOCAL 
O~FICE MANAGER. CHECK ALL PARTS IMMEDIATELY AS THEY ARRIVE AT THE 
INSTALLATION AND LOCATE THEM IN THE PARTS CABINET. 

2. POST INSTALLATION SUPPLIES 

3. PARTS STOCKING 

SET UP THE SPARE PARTS TUB FILE AND ESTABLISH PROPER ORDERING 
POINTS FOR ALL PARTS. IF REQUIRED, OBTAIN ASSISTANCE IN THIS ACTIVITY 
FROM THE BRANCH OFFICE STOCK PERSONNEL. NOTIFY THE PARTS ORDER 
DEPARTM6NT~ MECHANICSBURG PARTS DEPOT. IMMEDIATELY WHENEVER ANY PARTS 
SHORTAGE OR DISCREPANCIBS ARE NOTED. A COMPLETE STOCK CJNTROL 
PROCEDURE AND PARTS SECTION IS INCLUDED UNDER SEPARATE COVER - CE BASIC 
INSTRUCTION MATERIAL. 

STOCK SHOULD BE MAINTAINED AS DESCRIBED IN THE BASIC INSTRUCTI9N 
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MATERIAL. INSTRUCTIONS FOR ORDERING PARTS ON AN EMERGE~CY BASIS ARE 
INCLUDED IN THE INTRODUC'TION TO THE EMERGENCY PARTS CENTER MANUAL. 
PARTS ARE TO BE ORDERED THROUGH NORMAL BRANCH OFFICE PROCEDURES. 

4. RECORD KEEPING 

MANY ReCORDS MUST BE PREPARED AND MAINTAINED ON THE IBM 7094-2. 
READ AND THROUGHLY UNDE~STAND INSTRUCTIONS THAT ACCOMPANt THE RECORD 
FORMS.' THESE RECORD FORMS AND INSTRUCTIONS SHOULD ARRIVE APPROXIMATELY 
TWO WEEKS BEFORE MACHINE DELIVERY. 

THE CE IS REQUIRED TO SET UP OR PREPARE ANDIOR MAI~TAIN THE 
F(3LLOWING-

A. SET UP SPARE PARTS TUB FILE AND RE-ORDER POINTS. 

B. FILL OUT MACHINE SERIAL NUMBER RECORD AND FORWARD IT TO 
POUGHKEEPSIE. 

C. PREPARE AND MAlNTAIN AN ENGINEERING CHANGE HISTJRYCARD FOR 
EACH MACHINE. 

D. MAINTAIN THE C£ SYSTEMS PERFORMANCE LOG WHICH PROVIDES A 
PBRMANENT RECORD OF ON-THE-SITE HISTORY OF THE IBM 1094-2. I~ 
ADDITION TO RECORDING DAY-TO-DAY EVENTS, A PROPERLY PREPARE<O 
LOG PROVIDES IBM WITH ESSENTIAL INFORMATION FOR IMPROVING THE 
RELIABILITY AND OPERATIONAL LIFE OF FUTURE SYSTEMS. THE 
POUGHKEEPSIE CE DEPARTMENT ALSO CONTAINS DUPLICATES OF THESE 
LOGS FROM SELE'CTED INSTALLATIONS TO IMPROVE SERVICE 
INFORMATION WHICH IS SENT TO THE FIELD. 

E. FILE DIAGNOSTIC PROGRAM WRITEUPS. 

5. SHIPPING PROCEDURES 
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3 PREPARATION OF MACHINE AREA 

1. GENERAL 

TH8 MINIMUM PHYSICAL REQUIREMENTS OF AN AREA FOR INSTALLATION )F 
AN IBM 1094-2 ARE SPECIFIED IN THE IBM 7090-7094 DATA PRJCESSING 
SYSTEMS PHYSICAL PLANNING MANUAL, FORM NO. C22-6706. THE CE IN CHARGE 
SHOULD OBTAIN AT LBAST A WeEK BEFORE CABLE DELIVERY A COpy OF THE 
PHYSICAL PLANNING MANUAL, AND A COpy OF THE SCALED fLOOR PLA~S fROM THE 
BRANCH OFFICE OR SALES REPRESENTATIVE. A CHECK OF THE FACILITY WILL 88 
MADE BY BRANCH OFFICE PERSONNEL OR THE SALES ENGINEERING REPRESENTATIVE 
BEFORE MACHINE DELIVERY. THE CE IS REMINDED HOWEVER OF THE SAFETY 
REQUIREMENTS SPECIFIED I.N THE PREFACE OF THIS MANUAL AND OF THE 
fOLLOWING-

A. ONE WEEK BEFORE MACHINE DELIVERY, ALL AIR CONDITIONING 
EQUIPMENT SHALL HAVE BEEN INSTALLED, TESTED, AND READY FOR 
OPERATION ELECTRICAL FACILITIES, LIGHTING, FLOOR RAMPS, 
PAINTING, PLASTERING, AND DECORATING SHOULD ALSJ BE COMPLETED 
AT THIS TI.ME. 

B. CL~ANLINESS OF THE AREA MUST BE MAINTAINED ONCE THE AIR 
CONDITIONING EQUIPMENT IS READY FOR OPERATION. 

C. THE SUPPLY AIR DUCTS AND FILTERS SHOULD BE CHEC(ED FOR 
CLEANLINESS BEFORE THE MACHINE IS INSTALLED. IF THE AREA 
UNDER THE RAISED FLOOR IS USED AS AN AIR PLENU~, IT SHOULD BE 
FREE FROM DUST AND DIRT. 

D. THE POWER RECEPTACLES SHOULD BE CHECKED TO DETERMINE THAT 
PROPER RECEPTACLES HAVE BEEN INSTALLED AT THE CJSTOMER:S SOCKET 
IN ACCORDANCE WITH THE PHYSICAL PLANNING MANUAL. 

E. THREE-PHASE POWER RECEPTACLE SHOULD BE' CHECKED FOR PROPER 
PHASING IN ACCORDANCE WITH THE PHYSICAL PLANNING MANUAL. 

IT SHOULD BE REALIZED THAT THE CUSTOMER IS RESPONSIBLE FOR THE 
ABOVE ITEMS AND THE CE SHOULD ADVISE CE MANAGEMENT IF DISCREPANCIES ARE, 
OBSERVED. 

2. ENVIRONMENT REQUIREMENTS 

3. MACHINE ENTRY REQUIREMENTS 
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4. RECEIVLNG SPECIAL MATERIALS 

IF PROPER ORDERING REQUIREMENTS HAVE BEEN OBSERVED, ORDERING 
INSTRUCTIONS FOR IBM 700-7000 SERIES CUSTOMER ENGINEERING MATERIALS, 
O~FICE EQUIPMENT, TEST 8QUIPMENT, AND OTHER ORDERED ITEMS, SHOULD 
ARRIVE APPROXIMATELY TWO WEEKS BEFORE MACHINE DELIVERY. EXTERNAL 
CABLES SHOULD ALSO BE RECEIVED AT THIS TIME. ALL CAPITOL ITEMS SHOULD 
BE CHECKED AT THE TIME OF DELIVERY AND ANY DAMAGE REPORTED, ON THE 
SPOT, TO THE CARRIERS REPRESENTATIVE AND THE BRANCH OFFICE. 

5. PREPARATION OF THE CE ROOM 

THE FURNITURE AND FIXTURES SHOULD BE PLACED IN THE CE ROOM IN 
ACCORDANCE WITH THE LAYOUT OBTAINED FROM THE LOCAL SALES ENGINEERING 
REPRESENTATIVE. ASSEMBLE AND POSITION THE SPARE PARTS CABINET. 
INVENTORY AND STORE SPARE PARTS IN THE CABINETS:, NOTIFY "1ECHANICSBURGH 
IMMEDIATELY ON SHORTAGES. LABEL CABINETS SO THAT PARTS ~AY BE READILY 
LOCATED WHEN NEEDED. 

KEEP THE CE ROOM CLEAN AND ORDERLY AT ALL TIMES. 

6. TOOLS AND TEST EQUIPMENT 

INVENTORY AND STORE ALL TOOLS AND TEST EQUIPMENT. TEST EQUIPME~T 

SHOULD BE CHECKED OVER CAREFULLY, INCLUDING A CALIBRATION CHECK, 
AS SOON AS POSSIBLE. 

NOTE 

1. INITIAL CALIBRATION OF SCOPES WILL BE CHECKED AGAINST 
THE OSCILLATOR OF THE IBM 7094-2 BEFORE ASSUMI~G THE 
SCOPES TO BE CORRECT. THIS IS TO AVOID POSSIBLE 
ADJUSTMENT TO THE 1094-2 WHICH MIGHT LATER BE TRACED 
TO A POORLY CALIBRATED SCOPE. 

2. REFER TO MANUFACTURERS INSTRUCTIONS AND/OR 
LATEST CE PROC8DURE FOR REPAIR AND CALIBRATION 
OF TEST EQUIPM8NT. 

7. PR8PARATION OF FLOOR FOR CABLE INSTALLATION 

HOLES SHOULD HAVE BEEN CUT IN THE FLOOR IN ACCORDANCE WITH THE 
SCALED LAYOUT OF THE SYSTEM AT LEAST TWO WEEKS BEFORE SYSTEM ARRIVAL. 
THE HOLE LOCATIONS WITH RESPECT TO THE UNIT PLACEMENT ARE SPECIFIED I~ 
THE PHYSICAL PLANNING MANUAL. 



PAGE 

18N 1094-2 CE INSTALLATION INSTRUCTIONS HAY 13, 1964 

20 3 PREPARATION OF MACHINE AREA 

THE FLOOR SHOULD B8 CLEARLY MARKED IN ACCORDANCE WITH THE FLOO~ 
PLAN AND FIGURES 3-1 AND 3-2. MARKING WHICH WILL NOT BE CONCEALED BY 
THE UNIT WHEN FINALLY POSITIONED SHOULD BE PLACED ON REMJVABLE TAPE OR 
OTHER SUITABLE MEANS WHICH WILL NOT DEFACE THE FLOOR. IF THE FLOOR 
HaLES ARE NOT CUT AS INDICATED IN FIGURES 3-1 AND 3-2, THE PHYSICAL 
PLANNING MANUAL AND AND THE FLOOR LAYOUT SHOULD BE CHECKED, THE REASO~ 
FOR THE DISCREPANCY DETBRMINED, AND ADJUSTMENTS MADE AS REQUIRED BY THE 
SITUATION, SUCH AS REPLACING FLOOR PANELS OR SLIGHT ADJUSTMENT IN THE 
LOCATION OF THE UNIT. THESE CHANGES ARE THE RESPONSIBILITY OF THE 
CUSTOMER. 

MARKING SHOULD INCLUDE CORNER LOCATION MARKS, MACHI~E TYPE NUMBER, 
AND FRAME NUMBER. 

8. WALL BOXES 

WALL BOXES SHOULD &E OF A TYPE THAT CAN BE LOCKED OR HELD IN A~ 
OPEN POSITLON AND CAN SERVE AS A DISCONNECT. CRIPPLE ANf DEVICE WHICH 
CAN LOCK THE DISCONNECT IN THE ON POSITION. COMMERCIALLY AVAILABLE 
C~LORED METAL CLIPS CAN BE USED TO HOLD A CB SWITCH OPE~. ALL CUSTJMER 
ENGINEERS SHOULD BE FAMILIAR WITH THE LOCATION OF THE MAIN LINE AND 
WALL BOX SWITCHES AND THE MACHINES THEY SERVICE. 

CAUTION 

WHILE CABLING THE IBM 1094-2, MAKE SURE THAT THE 
WALL BOX IS LOCKED OR HELD IN THE OPEN POSITIO~. 

9. PREPARING CABLE DUCTS 

INSPECT ALL CABLE DUCTS. CORRECT ANY CONDITION SUCH AS SHARP 
EDGES IN CABLE DUCTS, WHICH MIGHT INJURE THE CABLES OR PERSON~EL. ALL 
DUCTS SHOULD BE COMPLETELY VACUUM CLEANED AT THE TIME THE CABLES ARE 
PUT IN PLACE. 

CAUTION 

WEAR HEAVY WORK GLOVES WHILE WORKING IN DUCTS THAT 
ARE METAL LINED. THESE GLOVES MAY BE OBTAINED LOCALLY. 
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716 

F 

'1 ~'2"-t8f1 '1 r,2"+f--j T_ T" 
7109 7110 

F F 

711 

F 

FIGURE 3-1 FLOOR MARKING 

721 

F 

7606/ 
7607 

F 

729 

F 
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1618 

F 

I 
I 
I • 
I 

I 

11SI-11 7302-" 

F 

F f 

FIGURE 3-2 FLOOR MARKING 



IBM 7094-2 CE INSTALLATION INSTRUCTIONS MAt 13, 1964 

PAGE 23 

4 EXTERNAL CABLE INSTALLATIO~ 

1. GENERAL 

THIS CHAPTER CONTAINS GENERAL CABLING INFORMATION I~CLUDING 
PACKAGING, IDENTIFICATION, TAILGATE CONFIGURATIONS, AND CABLE PLUGGING. 
INFORMATION ON THE LOCATION OF THE CABLE STRAIN-RELIEF BAR AND ITS 
INSTALLATION HAS ALSO BEEN INCLUDED. 

THE CABLE INSTALLATION PROCESS CONSISTS OF THE FOLLOWING BASIC 
OPERA T I.ONS-

A. PLACING EXTERNAL CABLES IN THE RAISED fLOOR, BEfORE THE SYSTE~ 
ARR I VE S. 

B. CONNECTING EXTERNAL CABLES AFTER MACHINE PLACEMENT. 

C. INSTALLING INT8R-FRAME CABLES. 

THE CABLES SHOULD ARRIVE AT THE INSTALLATION SITE APPROXIMATELY 
TWO WEEKS BEFORE THE SYSTEM ARRIVES. THIS PERMITS ALL CABLES TO BE 
PLACED IN THE FLOOR BEFORE ARRIVAL OF THE SYSTEM. THE REMAINING 
OPERATIONS ARE DONe DURING THE VARIOUS STAGES OF MECHANICAL ASSEMBLY, 
ALLOWING FOR ELECTRO-MECHANICAL CHECKS AND 1/0 OFF-LINE CHECKS TO BE 
DONE BEFORE ALL ASSEMBLY OPERATIONS AND CABLING HAVE BEE~ COMPLETED. 

IF EXTERNAL CABLES ARE TO BE INSTALLED AT FLOOR LEVEL, THEY SHJULD 
BE UNPACKED AND SORTED, READY FOR QUICK INSTALLATION WHE~ THE SYSTE~ 
ARRIVES. CABLES PLACED AT FLOOR LEVEL REQUIRE PROTECTIVE RAMPS TO 
PREVENT THEIR BEING DAMAGED. CONTACT THE PHYSICAL PLANNING ENGINEER IF 
MORE CABLES ARE REQUIREID, OR IF THEY ARE THE WRONG LENGTH. 

NOTE 

CABLING FOR THE 7909 DATA CHANNEL WHEN SPECIAL 
1/0 EQUIPMENT OR SUPPLEMENTAL RECORD SYSTE~S 
ARE CONNECTED TO THE 7094-2 IS SHOWN IN THE 
IBM 7909 CE INSTALLATION MANUAL. 

2. CABLE PACKAGING 

EXCEPT FOR MINOR VARIATIONS NECESSITATED BY INDIVIDUAL SYSTEM 
CBNf'IGURATIONS, MACHINE' CABLES ARE PACKAGED ON THE BASIS OF THEIR 
ROUTING. IN THIS MANUAL WE HAVE IDENTIFIED VARIABLE-LENGTH 
CUSTOMER-ORDERED CABLES BY 'KEY' NUMBERS. THESE ARE GE~ERALLY ROUTED 
OUTSIDE THe FRAME, SUB-FLOOR. CABLES IDENTIFIED BY 'REF' NUMBERS ARE 
FIXED-LENGTH INTER-FRAME CABLES, SUPPLIED BY IBM. THEY ARE GENERALLY 
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R~UTED THRU THE FRAMES. 

THE INTER-MACHINE CABLES ARE PACKED IN EIGHT-SIDED, WIRE 
REINFORCED BARRELS WHOSE CONTENTS ARE NOTED ON THE OUTSIDE. 

NOTE 

1. BARRELS CONTAINING EXTERNAL-SIGNAL CABLES WILL BE IDENTIFIED 
EXT 1 OF N, EXT 2 OF N. ETC. 

2. BARRELS CONTAINING POWER CABLES WILL BE IDENTIFIED. 
POWER 1 OF N, POWER Z OF N, ETC. 

3. INTERFRAME CABLES WILL BE PACKAGED AS A GROUP ~V BIM A~D 
IDENTIFIED, INTERFRAME 1 OF Nt INTERFRAME I OF ~,ETC. THESE 
C~BLES MAY ARRIVE SEPARATELY FROM THE FIRST TWO PREVIOUS 
GROUP S. 

4. LINE CORDS FOR PRINTERS, CARD READERS, AND PUNCHES 
ARE SHIPPEO Wl.TH THOSE UNITS. 

5. CABLE PACKAGE MARKED EXT WILL CONTAIN CABLE ROUTING 
AND IDENTIFICATION DIAGRAMS 5345590 SHEETS 1 A~D 2. 

3. CABLE IDENTIFICATION 

TO FACILITATE CABLING THE SYSTEM, A RED OR WHITE LABEL IS ATTACHED 
TO 8ACH END OF EACH CABLE. SEE FIGURE 4-1. 

RED ID~NTIFIES THE FROM END OF THE CABLE, WHITE, THE fO E~D. 

EACH LABEL CARRIES A KEY NUMBER. THOSE NUMBERS FRO~ 50 THRU 60 
ARE IDENTIFIED IN THIS MANUAL AS REF NUMBERS, TO DIFFERE~TIATE THEM 
FROM SUB-FLOOR CABLES • 

. --~--------~--~~----~-~-----~-~-. 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

PART NO. 

EC LEVEL 

KEY 

FROM 

CUSTOMER 

NO. 

CODE 

1 
LENGTH 1 

1 
1 
1 
1 
1 

TO 1 
1 
1 
1 

FIGURE 4-1 CABLE LABEL 
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BOTH THE fROM AND TO LABELS ARE COOED TO SHOW THE CABLE 
DESIGNATION, fRAME NUMBER, TAILGATE IDENTIfICATION AND QJICK DISCON~ECT 
-QD- BLOCK LOCATION. THUS CODE OlE01C ON A fROM LABEL WJULD INDICATE 
THAT THIS LS A CABLE fROM FRAME 01, TAILGATE E, QD LOCATION OIC. 

4. CABLE PLACEMENT 

CABLES AND GROUND AND BOND JUMPERS THAT ARE ROUTED SUB-FLOOR, 
SHOULD BE INSTALLED BEFORE THE SYSTEM ARRIVES. 

OTHER BONDING JUMPERS, PRIMARY POWER CABLES AND INTERfRAME CABLES 
SHOULD BE SORTED BY FRAME AND SET ASIDE UNTIL THE MACHI~ES ARRIVE. 

Y AND I DIMENSIONS, CALLED OUT ON CABLE CHARTS, REFER TO THE 
LENGTH OF CABLES NEEDED TO REACH FROM THE FLOOR CUT-OUT TO THE CABLE 
PLUGGING LOCATION ON THE MACHINE. Y AND Z DIMENSIONS ARE INDICATED BY 
A ONE-INCH TAPE BAND, PLACED THE PROPER DISTANCE FROM THE -FROM- AND 
-TO- ENDS OF THE CABLE, RESPECTIVELY. 

LINE UP THE Y AND Z BANDS WITH THE EDGE OF THE fLOOR CUT-OUTS AS 
YOU PLACE THE CABLES. IT IS DIFFICULT TO SHIFT A CABLE ~HEN IT IS 
PACKED IN WITH MANY OTHERS AND YOU WILL SAVE TIME BY FOLLOWING THIS 
PROCEDURE. 

FIGURES 4-2 AND 4-3 DIAGRAM A TYPICAL SUB-FLOOR INSTALLATION OF 
POWER AND SIGNAL CABLES. 

FIGURES 4-4 AND 4-5 ILLUSTRATE LOCATIONS AND GENERAL CABLING RULES 
AS THEY APPLY TO THE 1094-2. DO NOT BUTT fRAMES OR PLUG CABLES UNTIL 
CORNER TRIM-EXTENSION B,RACKETS ARE INSTALLED. SEe FIGURE 5-3. 
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SEE NOTE PCU 

7618 
POWER CONVERTER 

1608 (MG) 

q?9 

\V K32,33,34 'llj! '/ 

K31 
(q! 

K37i,46 1.1 
I 

I K60,A,B,C (4) 
K6I,A,B,C(4) 

K31B,38B 

K31A,38A 

K37M,38M 

I 

(EMERGENCY-OFF INTERLOCKS) 

K404 

K469 

K522 

I 

7909 7909 
PATA CH. DATA CH. 

FRAME 05A FRAME 05A 

Isol I 

K35 

I K37 J,38J _____ 
K37K,38K ! I L -

rj,1 
~ I ,/-1 (3 

I 
I 
I 1302-3 
I MEM 

MPXR. IPU ASU DATA CH. DATA CH. 

[2J 
1606-2 7111 7109 7607 MI 7601 M2 

(N') (N'+I) 

FRAME 03 FRAME 01 t:RAME 02 FRAME 06 FRAME 06 

I I I 
I 1 I 

K44 
t./-pf I GK44A 

K37,42,43 4'5' I 

L~ ~ 
DATA CH. !/ DATA CH./ - "- CONS. CONS. 

01 CONSOLE CTRL. 
7617 FR 09 7617 FR09 N UNIT .... 

1151 
FRAME 08 

~ 

- "-
01 K45 
N -.... 

r---f PJ~ ~ ;:::fi 

[J~ 
- "-01 ~ N .... 

~ ~ 
.: .I 0 0 ~ "-g: z 
.... (\ji 

""0 a: 
c( 

~ 
0 -

- "- K40 
01 
N .... 

K41 

1631 FCU 
7640 HYPER CTRL. 

'I 414 M6 

K48 

K44A~ 

...., 
N 
IS> 

'<: 

...., 
N 
IS> 

<: 

...., 
N 
IS> 

<: 

...., 
N 
IS> 

-<: 

...., 
N 
IS> 

<: 

I--

I--I-

I--
~\ 

~ 

-f---J 

V/ ~ 
1--1-/ 

I-- !I 

I--

/ 
/ 

/ 

NOTE: SEE FIGURES 18-1,18-2 FOR DETAILS OF PCU TO MG CABLING. 

FIGURE 4-2 IBM 1094-2 EXTERNAL POWER CABLES 
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27 4 EXTERNAL CABLE INSTALLATION 

1<409 A (2) 

K468, Aft (2) 
~ 7631 

"-

I 
K478AiB (2) 1 7640 

"- 17640 

"- I 
K516A a B 

I 
11414 M6 

BANK 2 7909 7909 

DATA CH, DATA CH, DATA CH, 

7607 M2 FRAME 05 FRAME 05 
(N) f--NOTE I 

" J I 

"'" 
K66 THRU 66G ti·t} 

~r;j 
/ 

KI6, A,B (3) K3 

K17, A, B,C,(4) K2 
11<1I,A,B(3) 

I 

KI2,A,B,C(4) 1<13,A,B (3) KI8,A,B (3) 25 KI4,A-F(7) , 
1<23 B-G (6) I~I III KIO,A-G (8) I IKI5,A,B(3) I 

J 

I 

L? q Q U L I 
I 

7302!..3 
I I I 

MPXR IPU ASU DATA CH, DATA CH, 

NOTE 2 

MEM I 
7606-2 7111 7109 7607 MI 7607 M2 

I I I I 
(N') (N'+I) I I I I 

I I I I 
FRAME 03 FRAME 01 FRAME 02 FRAME 06 FRAME 06 

I I I I I I I 
I I -

1<24,24A 1 
1<21rJ L...,1<20 

". 

J' ! .. J ~ 2s . 
t..!- rr' '" \ ~8'A-D(5) 

t1:tO 1<6,A-J (10) 
K9,A-E (6) 

1<21 tfp I 1<5, A,B (3) NOTE 3 

1J 
T 

> c::::::J ~ 'TI 

0 I" 
T II. CONSOLE CTRL. 

DATA CH, DATA CH, 
CONS. CONS. 

01 UNIT 7617 FR09 7617, FR09 ('II ,.. 
7151 

I 
/' 

> FRAME 08 

T 'TI 

0 I II. 

01 
('II ,.. 

--E 

~Jd ~ 'TI 

0 
I -0 r--

- II. "'0: 
"lJ '" I (,) 

[ 
::u 

01 - ...., 
('II z -,.. -101 

,." 
::u 

> r iT-
O 

I" ~~-J w 'TI 

- II. 0 ~ I Z 01 
Nir j 

('II ,.. 
"'0 

~ r 
~ (,) 

3'J 'TI 

0 
I -
I" II. 1<1 
01 
('II ,.. 

1<4 f 6" 
NOTE 4 

K22 

NOTES' I. REFER TO SEQUENCE PLUGGING LISTS AND TAILGATE DIAGRAMS FOR DETAILED CABLING INFORMATION. 

2. TO N'+2. TAILGATE DIAGRAM N' SHOWS' TERMINATORS WHERE NO BOXES ARE ADDED. 

3. ONE 7617 REQUIRED FOR EACH DATA CHANNEL. 

4 200 POS. CABL~ TO CONNECT OTHER CONTROLS OR SYSTEMS, OR TERMINATED BY PN 529285. 

FIGURE 4-3" IBM 7094-2 EXTER~Al SIGNAL CABLES 
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TAPE CH. 

4 EXTERNAL CABLE INSTALLATION 

ABC 0 E FG H J 

BEGIN PLUGGING HERE\ 

CE PLUGGING SEQUE N 
IS LEFT TO - RIGHT, 
BOTTOM - TO TOP 

START WITH GATE F 

0 

I 

i\ 

BEGI~ PLUGGING HERE" 

1 r:I: l' 
F 

I 

-. 

56 

.. I 41 
37 
33 
29 
25 
21 
17 
13 
09 
05 
01 

o 

53 
49 
45 
41 
37 
33 
29 
25 
21 
17 

TAILGATE 

E 
PLUG SIDE 

/HINGE POINT 

TAILGATE 
F 

PLUG SIDE 

16 

LE CUST. RECEPTAC 
TAPE CH. 2 

~ ~ M 

7= 1 LE 7 
T 

CUST. RECEPTAC 

7607 ONLY / 
ABC 0 E F G H J 
"""-.--' '--v--' "--v--' "--y--J 
GATE 0 GATE C GATE B GATE A 

01 

'-HINGE 

WITH THE EXCEPTION OF SOME POWER CABLES, ALL INTER-:- MODULE 
CABLES ARE PLUGGED INTO TAILGATES AT THE REAR OF 
EACH MODULE. 

FIGURE 4-4 GENERAL TAILGATE CONFIGURATION - IBM 1094-2 
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NOTE 

4 EXTERNAL CABLE INSTALLATION 

FRAME CABLES (R) 
(E TO E) 

FRAME CABLES (R) 
(E TO F) 

-- FRAME CABLES (R) 
(F TO F) 

EXTERNAL CABLES (K) 

I. INTER - MACHINE CABLES ARE DIVIDED INTO TWO GROUPS, INTERFRAME (R) 
AND EXTERNAL (K). 

2. AN "R" CABLE CONNECTS TAILGATE E (OR F) OF ONE MODULE TO TAILGATE E 
(OR F) OF AN ADJACENT MODULE AND IS ROUTED THROUGH THE FRAME 
STRUCTURE. AN "R" CABLE MAY ALSO CONNECT TAILGATE E TO 
TAILGATE F IN THE SAME MODULE. 

3. A "K" CABLE IS ROUTED EXTERNALLY TO THE MACHINES EITHER IN THE 
SUB- FLOOR OR AT FLOOR LEVEL. 

FIGURE 4-5 TAILGATE CABLING 
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30 4 EXTERNAL CABLE INSTALLATION 

5. CABLE PLUGGING 

BEFORE PLUGGING CASLES, INSTALL A CABLE STRAIN RELIEF ON THE REAR 
OF THE MODULE. SEe FIGURE 4-6. 

NOTE 
CABLE STRAIN RELIEFS AND CORNER TRIM-EXTENSIO~ BRACKETS 
WITH ASSOCIATED HARDWARE, DEPENDING ON THE NUMBER 
NEEDED, ARE PACKED SEPARATELY. 

ON INDIVIDUAL FRAMES, ALL GROUND AND BONO CONNECTIO~S AND POWER 
CABLING SHOULD BE COMPLETED BEFORE INSTALLING THE SIGNAL CABLES. 

ALL SUB-FLOOR CABLes SHOULD HAVE BEEN PLACED PRIOR TO SYSTEM 
ARRLVAL. IF THE KEY CASLES ARE TO RUN ABOVE-fLOOR, THEY SHOULD HAVE 
BEEN UNPACKED AND SORTED PRIOR TO SYSTEM ARRIVAL. 

TABLE 4-1 IS A NUMERICAL LISTING OF CABLES AND THEIR PLUGGI~G 
LOCATIONS. 

CABLES FOR DIRECT-COUPLING THE 1094-2 TO A 1040/44 SYSTEM ARE 
LISTED IN CHAPTERS 10 (7109),14 (1606-2), 15 (1601), AND 18 (1618). 

THE FOLLOWING INFORMATION WILL HELP YOU CABLE A MA~IMUM IBM 7094-2 
IN MINIMUM TIME. 
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STRAIN RELIEF 

BRACKET 598275 
SCREWS 32042 

REAR OF MODU LE 

CABLE DIAMETER ADAPTER 589601 (AS REQ D) 

I/O CABLE CLAMP (AS REQI D) 
598636 FOR MAGNETIC TAPES 
598637 FOR PRINTER 
'* -TAPE CLAMP RADIUS. 734 

PRINTER CLAMP RADIUS .578 

ISMS FRAME 

STRAIN RELIEF ASSM. 
587315 
SCREWS 55918 

FIGURE 4-6 STRAIN RELIEf HARDWARE 
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TABLE 4-1 EXT8RNAL CABLE ROUTING - IBM 1094-2 SYSTE~ 

.~~~~.--~~~---.---~-~~~--~----~~.----~--~--~-~--~-*--~~~--~----~~~~~~-. 
1 1 1 RED TAG - FROM 1 WHITE TAG - TO 1 1 
1 1 .---~-~~-~.-~~-~--.----~~--~.---~~--. 1 
1 K8Y 1 PART 1 FRAME 1 CA8LE 1 FRAME 1 CABLE 1 NAME 1 
1 NO. 1 NUMBER 1 AND 1 CONN. 1 AND 1 CONN. 1 1 
1 1 1 GATE 1 1 GATE 1 1 1 ._ ....... __ ... ____ ~ __ .... ---... --~4IIt-.-.. --... --.~---------.-... -----.---____ ~ ...... ._. ... __ .... __ ... ___ .~ 
1 1 1 533124 1 1 1 1 1 PRI~TER Ta CARD 1 
1 1 1 1 1 1 1 PUNCH 1 
1 2 1 532120 1 PRINTER 1 PR-1 1 ObE 1 25G 1 PRI~TER ~O.l Tel 1 
1 1 1 1 1 1 21G 1 OAT A CHANNEL 1 
1 1 1 1 1 1 17G 1 1 
1 3 1 532120 1 PRINTE~ 1 PR-2 1 06E 1 13G 1 PRI~TER NO.2 Tel 1 
1 1 1 1 1 1 09G 1 DATA CHANNEL 1 
1 1 I 1 1 1 05G 1 1 
I 4 1 533717 1 1 1 1 1 PRI~TER TO CARD 1 
1 1 1 1 1 1 1 READER 1 
1 5 1 581323 1 08H 1 010 1 02E 1 25C 1 1151 CONSOLE TJ I 
1 1 1 1 1 1 1 1109 ASU 1 
I SA 1 581323 I 08H 1 050 1 02E 1 250 1 1151 CONSOLE TO 1 
1 1 I 1 1 1 1 110~ A9U I 
1 58 1 581323 1 OSH I 090 I 02F 1 33G 1 1151 CONSOLE TO 1 
1 1 1 1 1 1 1 7109 ASU 1 
1 6 1 581323 1 08H 1 09A 1 OIF 1 41G I 1151 CONSOLE ,fO 1 
1 I I 1 1 I I 1111 IPU 1 
1 6A 1 587323 I 08H 1 01B 1 OlE 1 210 I 1151 CONSOLE T:J 1 
1 1 1 1 I 1 1 1111 IPU I 
I 68 1 581323 I 08H 1 05C 1 01F 1 37E 1 7151 CONSOLE TO 1 
1 1 1 1 I 1 1 1111 IPU 1 
1 6C 1 587323 1 08H I OIA I 01F 1 33E 1 1151 CONSOLE TO 1 
1 1 1 1 1 1 1 1111 IPU 1 
1 60 I 581323 1 08H 1 01C 1 01F 1 33E 1 1151 CONSOLE TCl 1 
1 1 1 1 I 1 1 1111 IPU 1 
1 6E 1 581323 1 08H 1 058 I OlF 1 45C 1 1151 CONSOLE TO 1 
1 1 1 1 1 I I 1111 IPU 1 
1 6F 1 587323 1 08H 1 05A 1 01F 1 31F 1 1151 CONSOLE TD 1 
1 1 I 1 1 1 1 1111 IPU 1 
1 6G 1 587323 1 08H 1 098 1 01F 1 31E 1 1151 CONSOLE TO 1 
1 1 1 1 1 1 1 1111 IPU 1 
1 6H 1 587323 1 08H 1 138 1 OlE 1 17C I 1151 CONSOLE TO 1 
1 1 1 1 1 1 1 7111 IPU 1 
1 6J 1 587323 1 08H 1 13C 1 OlE 1 170 1 1151 CONSOLE TO 1 
1 1 1 I 1 1 1 1111 IPU I 
1 1 1 587323 1 08H 1 09C I 03F 1 31E 1 1151 CONSOLE TO 1 
1 1 1 1 1 1 1 HUl T IPL EXOR' 1 
I 8 1 587323 1 CONSOLE; 1 31C 1 ObE 1 31C 1 CE CONSOLE TO 1 
1 1 1 PANEL 1 I I 1 DATA CHANNEL 1 
.~---.~--~~~--.~-~~- ... ~-~-~~-----.~-~~-~-~~----~---.-~~~~----~~--~~-~-. 

TABLE 4-1 CONTINUED 
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TABLE 4-1 CONTINUED 

.~~~~~*~~-~~--~.*-~-~~~-~~~~~~~~~.~~--~~-~--~~~~~--.~~~--~~~~~-~~-~~~-~. 

1 8A 1 581323 1 CONSOLE 1 33C 1 ObE 1 33C 1 CE CONSOLE TO 1 
1 1 1 PANEL 1 1 1 1 DATA CHA~EL 1 
1 88 1 581323 1 CONSOLE 1 370 1 ObE 1 370 1 CE CONSOLE TO 1 
1 1 1 PANEL 1 1 1 1 OAT A CHANNE'L 1 
1 8e 1 587323 1 CONSOLE 1 330 1 ObE 1 330 1 CE CONSOLE'TO 1 
1 1 1 PANEL 1 1 1 1 DATA CHANNEL 1 
1 80 1 587323 1 CONSOLE 1 290 1 ObE 1 290 1 CE CONSOLE TO 1 
1 1 1 PANEL 1 1 1 I DATA CHANNEL 1 
1 9 1 587323 1 CONSOLE 1 53C 1 ObF 1 53C I CE CONSOLE TO 1 
1 1 1 PANEL 1 1 1 1 DATA CHA~eL 1 
1 9A 1 587323 1 CONSOLE 1 530 1 06F 1 530 1 CE CO~SOlE'TO 1 
1 1 I PANEL 1 1 1 1 OAT A CHANNEL 1 
1 98 1 581323 1 CONSOLE 1 49C 1 ObF 1 49C 1 CE CONSOLE TO 1 
1 1 1 PANEL 1 1 I 1 OAT A CHA~NEL 1 
1 9C 1 581323 1 CONSOLE 1 490 1 ObF I 490 I CE CONSOLE TO 1 
I 1 1 PANEL 1 1 1 1 OAT A CHANNEL 1 
1 90 1 581323 1 CONSOLE 1 45C 1 06F 1 45C 1 CE CONSOLE TO 1 
1 1 1 PANEL 1 1 1 I DATA CHANNEL 1 
1 9E 1 587323 1 CONSOLE 1 450 1 06F 1 450 1 CE CONSOLE TO 1 
1 1 1 PANEL 1 1 1 1 DATA CHANNEL 1 
1 10 1 587323 1 03F 1 530 1 06F 1 25C 1 MULTIPLEXOR TO 1 
1 1 1 1 1 1 I DATA CHANNEL 1 
1 lOA 1 587314 1 03F 1 53E 1 06F 1 25C 1 MULTIPLEXOR Ta 1 
1 1 1 1 1 1 1 DATA CHANNEL 1 
1 lOB I 587314 1 03F 1 53F I 06F 1 25C I MULTIPLEXOR TO I 
1 I 1 1 1 I I OAT A CHANNEL 1 
I IOC I 587314 1 03F 1 53G 1 06F 1 25C 1 MULTIPLEXOR TO 1 
1 1 1 1 1 1 1 OAT A CHANNEL 1 
1 100 1 587314 1 03F 1 490 I 06F 1 25C 1 MULTIPLEXOR TO 1 
1 1 1 1 1 1 1 OAT A CHANNEL 1 
1 10E 1 587314 1 03F 1 49E 1 06F 1 25C 1 MULTIPLEXOR TO 1 
1 1 1 1 1 1 I DATA CHANNEL 1 
1 10F 1 581314 1 03F 1 49F 1 06F 1 25C 1 MULTIPLEXOR TO 1 
1 1 1 1 1 1 I DATA CHA~NEL I 
1 lOG 1 587314 "l 03F 1 49G 1 06F 1 25C I MULTIPLEXOR TO 1 
1 1 1 1 1 1 1 OAT A CHANN EL 1 
1 11 1 587314 1 03E 1 31G 1 ObE 1 210 1 MPL)(R TO DATA 1 
1 1 1 1 1 1 1 CHA~NEL N BANK 2 1 
1 IIA 1 587314 1 03E 1 33G 1 06E 1 170 I MPLItR TO DATA 1 
1 1 I 1 1 I I CHA~NEL N BANK 2 1 
1 lIB 1 587314 I 03E 1 29G 1 06E I 050 1 MPL)(R TO DATA 1 
1 1 1 1 I 1 1 CHA"4NEL N BANK 2 1 
1 12 1 581314 1 03F I 2lE 1 06E 1 13F 1 MPL)(R TO DATA 1 
1 1 I 1 I 1 1 CHA~NEL N: BANK 2 1 
.~~~-.-~~-~-~-.--~~--~--~-~-~---.--~-~~~-~--~~~~--*~---~~~~-~~~-~--~-~. 

TABLE 4-1 CONTINUED 
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TABLE 4-1 CONTINUED 

.~~~~.~~~~~~~~.-~~~-~.~~~~.~~~~.~~~~~~~~~~-~~~~.~-~~~~~--~~~~-~~~~~. 

1 12A 1 587314 1 03F 1 25E 1 06E 1 17F 1 fiiiPLXR TO DATA 1 
1 1 1 1 1 1 1 CHA~NEL N BANK 2 1 
1 128 1 581314 1 03F 1 21F 1 06E 1 21C 1 MPLKR TO DATA 1 
1 1 'I " 1 1 1 CHA~NEL N BANK 2 1 ~ 

1 12C 1 581314 1 03F 1 33E 1 06E 1 11C 1 MPKR TO DATA 1 
1 t 1 1 1 1 1 CHAt-4NEL ~ BANK 2 1 
1 13 i. 581314 1 03F 1 37F 1 06F 1 41F 1 MPXR TO DATA 1 
1 1 1 1 1 1 1 CHA-"NEL N BANK 2 1 
1 13A 1 531641 1 03F 1 41E 1 06F 1 33F 1 MPKR TO DATA 1 
1 1 1 1 1 1 1 CHA~NEL N BANK 2 1 
1 138 1 581314 1 OlF 1 41F 1 06F 1 31F 1 MPKR TO DATA 1 
1 1 1 1 1 1 1 CHA~NEL N BANK 2 1 
1 14 1 587314 1 06E 1 17E 1 06E 1 17F 1 DATA CHANNEL N TO 1 
1 1 1 1 1 1 1 DATA CHANNEL N+l 1 
1 14A 1 581314 1 06E 1 13E 1 06E 1 13F 1 DATA CHANNEL NITO 1 
1 1 1 1 1 1 1 DATA CHANNEL NI+1 1 
1 148 1 587314 1 06E 1 13C 1 06E 1 17C 1 DATA CHA~EL N'TO 1 
1 1 1 1 1 1 1 DATA CHANNEL N'+l 1 
1 14C 1 587314 1 06E 1 130 1 06E 1 170 1 DATA CHANNEL N'TO 1 
1 1 1 1 1 1 1 DATA CHANNEL N'+1 1 
1 140 1 581314 1 06E 1 09C 1 06E 1 21C 1 DATA CHA~NEL NITO 1 
1 1 1 1 1 1 1 DATA CHANNEL N'+l 1 
1 litE 1 587314 1 ObE 1 090 ' 1 06E 1 210 1 OAT A CHA~ EL N'TO 1 
1 1 1 1 1 1 1 OAT A CHA~EL NI+1 1 
1 14F 1 587314 1 06E 1 05C 1 06E 1 050 1 DATA CHANNEL N'TO 1 
1 1 1 1 1 1 1 OAT A CHANNEL N'+l 1 
1 15 1 581314 1 06F 1 4tC 1 06F 1 41F 1 OAT A CHANNEL N TO 1 
1 1 1 1 1 1 1 OAT A CHANN'Et. N+l 1 
1 15A 1 581314 1 0'6F 1 37C 1 06F 1 37F 1 OAT A CHANNEL NITO 1 
1 1 1 1 1 1 1 DATA CHANNEL N'+1 1 
1 158 1 531641 1 06F 1 33C 1 06F 1 33E 1 DATA CHANNEL N'TO 1 
1 1 1 1 1 1 1 DATA CHANNEL NI+l 1 
1 16 1 581314 1 03E 1 29F 1 06E 1 050 1 MPKR TO DATA CHAN 1 
1 1 1 1 1 1 1 NI ( 8ANK II 1 
1 16A 1 587314 1 03E 1 33F 1 06E 1 170 1 MPKR TO DATA CHAN 1 
1 1 1 1 1 1 1 Nt ( 8ANK 1) 1 
1 168 1 587314 1 03E 1 37F 1 06E 1 210 1 MPKR TO DATA CHAN 1 
1 1 1 1 , 1 1 N' ( BANK IJ 1 A. 

1 17 1 587314 1 03F 1 2'10 1 06E 1 13F 1 MPKR TO DATA CHA~ 1 
1 1 1 1 1 1 1 N' ( BANK 1) 1 
1 17A 1 581314 1 03F 1 290 1 06E 1 21C 1 MPXR TO DATA CHAN 1 
1 1 1 1 1 1 1 N' ( BANK 1) 1 
1 178 1 587314 1 03F 1 250 1 06E 1 17F 1 MPKR TO DATA CHAN 1 
1 1 1 1 1 1 1 N' ( BANK 1) 1 
1 17C 1 581314 1 03F 1 330 1 06E 1 17C 1 MPKR TO DATA CHAN 1 
1 1 1 1 1 1 1 N' (BANK 1) 1 
.~~-~.~-~~~---.~-----~~-~~~-~~~-.-~-~-~~~~~~-.----~.--~~-~~~~~~~~~~~-~. 

TABLE 4-1 CONTINUED 
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TABLE 4-1 CONTINUED 

.-----.--------.-----_ .. ---------.-----------------.-------------------. 1 18 1 581314 1 03F 1 370 1 06F 1 41F 1 MPXR TO DATA CHAN 1 
1 r 1 1 1 1 1 Nt (BANK 1~ 1 
1 18A 1 531641 1 03F 1 410 1 06F 1 33C 1 MPXR TO DATA CHAN 1 
1 1 1 1 1 1 1 Ne '( BANK II' 1 
1 18B 1 587314 1 03F 1 450 1 06F 1 37F 1 MPXR TO DATA CHAN 1 
1 1 1 1 1 1 1 Nt I BANK 1~ 1 
1 19 1 535099 1 1 1 1 1 TAPE UNIT TO 1 
1 1 1 1 1 1 1 TAPE UNIT 1 
1 20 1 532121 1 06F 1 21F IFIRST TU lAMP CON1 DATA CHANNEL T() 1 
1 1 1 1 25F l' BANK 1 1 1 729 TAPE UNIT 1 

'1 1 1 1 29F 1 1 1 1 
1 21 1 532121 1 06F 1 21E IFlRST TU lAMP CONI DATA CHANNEL TG 1 
1 1 1 1 25E 1 BANK 2 1 1 729 TAPE UNIT 1 
1 1 . 1 1 29E 1 1 1 1 
1 22 1 35·2464 1 1200 POSI 1200 POSI 729 TU TO OTHER 1 
1 1 1 1 CONN 1 1 CONN lCONTROLS ()R SYSTEMS1 
1 23B 1 587314 1 03E 1 17G 1 MEM H 1 1bA 1 MPXR fa ME~ORY 1 
1 1 1 1 1 1 1 1 
1 23C 1 587314 1 03E 1 21G 1 MEM H 1 12A 1 MPXR TO MEMORY 1 
1 1 1 1 1 1 1 1 
1 230 1 587314 1 03E 1 25G 1 MEM H 1 06A 1 MPXR TO MEMORY 1 
1 1 1 1 1 1 1 1 
1 23E 1 587314 1 03E 1 25F 1 MEM H 1 02A 1 MPXR TO MEMORY 1 
1 1 1 1 1 1 1 1 
1 23F 1 587314 1 03F 1 29G 1 MEM H 1 07A 1 MPXR TO MEMORY 1 
1 1 1 1 1 1 1 1 
1 23G 1 587314 1 03F 1 33G 1 MEM H 1 03A 1 MPXR TO MEMORY 1 
1 1 1 1 1 1 1 1 
1 24 1 587314 1 01F 1 17G 1 MEM J 1 01A 1 7111 TO MEJ40RY 1 
1 1 1 1 1 1 1 1 
1 24A 1 587314 1 OlF 1 21G 1 MEM G 1 01A 1 7111 TO MEMORY 1 
1 1 1 1 1 1 1 1 
.~.~~*--~-----*~------~~.----~~-.--~----~-.--~~---.~-~~~-~~-~~-~--~~-~. 
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5.1 PROCEDURE 

A. PLAN THE JOB. REVIEW CHAPTER 5 AND OBSERVE THE RECOMMENDED 
PLACEMENT PROC&DURE FOR THE MAIN-FRAME. 

B. YOUR EXTERNAL CABLES ARE ALREADY IN POS IT ION A~D SHOULD BE THE 
FIRST ONES CONNECTED. 

C. CONTINGENT ON MANPOWER AVAILABILITV, YOU MAY BEGIN TO CABLE 
EACH FRAME AS SOON AS IT HAS BEEN LEVELLED OR ~AIT U~TIL ALL 
MAJOR UNITS HAVE BEEN PLACED. 

D. IF YOU HAVE A LARGE SYSTEM WITH DIFFERENT TYPES OF 110 
EQUIPMENT, YOU SHOULD PLAN TO HAVE ONE TWO-MAN TEAM CABLING THE 
MAIN-FRAME, ANOTHER CABLING TAPE AND DISK STORAGE, A~D A THIRD 
TEAM FOR STANDBY OR CABLING ADDITIONAL EQUIPMENT. 

E. CONNECT ALL EXTERNAL CABLES TO PCU-7618 BEFORE ~ROCEEDING WITH 
INSTALLATION OF MODULES IN THE BASIC GROUP. MA(E SURE THAT 
CORNER BRACKETS AND TRIM ARE IN PLACE BEFORE BUTTING EACH 
MODULE. 

F. AS EACH CABLE IS PLUGGED, PLACE A GROMMET, PIN 598601, O~ THE 
CABLE BEFORE INSERTING IT IN THE STRAIN RELIEF BAR. FIGURE 4-6 
ILLUSTRATES THE USE OF THIS GROMMET AND ALSO THE ATT~HMENT OF 
SPECIAL CABLE ~LAMPS FOR HEAVY 1/0 CABLES. 

NOTE 

WHEN A FRAME USUALLY CONSIDERED PART OF THE BASIC GROUP 
(JOINED BY 'KEY' CABLES). IS LOCATED AWAY FROM THE BASIC 
GROUP, SPECIALLY ORDERED CABLES THAT CONNECT IT TO THE 
MAIN-FRAME ARE RUN SUB-FLOOR. WHEN A FRAME NOR~ALLY SEPARATED 
FROM THE MAINFRAME IS BUTTED TO THE BASIC GROUP, THE CABLES 
THAT CONNECT IT TO ITS ADJACENT FRAMES ARE ROUTED THROUGH THE 
FRAME. THESE CABLES WILL RETAIN THE SAME KEY NJMBERS AND 
DESIGNATION. 

5.2 GROUNDING CHECK 

THE GROUND SYSTEM IN THE 7094 PROVIDES FOR TIEING TJGETHER 
ELECTRONIC GROUND AND FRAME GROUND AT ONLY ONE POINT IN THE SYSTEM. 
THIS TIE POINT IS IN THE 7607 UNIT AT CH-A. 

THE UNITS ARE CHECKED DURING MECHANICAL ASSEMBLY OPERATIONS TO 
DETERMINE THAT NO SHORT CIRCUITS EXIST BETWEEN ELECTRONIC AND FRAME 
GROUND PRIOR TO ANY CABLE CONNECTING. 

IT IS POSSIBLE THAT A DEFECTIVE CABLE COULD CAUSE A~ ELECTRONIC 
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GROUNO-TO-FRAME LOOP WHICH WOULD BE DIFFICULT TO ISOLATE IF NOT 
DETECTED IMMEDIATELY UPON PLUGGING THE CABLE. LEAVE TAPE UNITS 
DISCONNECTED AND CONNECT AN OHMMETER BETWEEN ELECTRONIC GROUND AND THE 
FRAME. IF A SHORT OCCURS WHILE PLUGGING CABLES, LOCATE THE CAUSE OF 
TROUBLE BEFORE PROCEEDING. 

CAUTION 

CABLES BETWEEN THE 1607 AND 1606 SHOUL:D BE THE LAST ONES 
CONNECTED, TO PREVENT READING A SHORT CONDITION. DO NOT TURN 
POWER ON THE SYSTEM IF THE 7601 IS UNGROUNDED, A WARNING SIG~ 
SHOULD BE TIED TO THE 1618, INDICATING THAT THE JUMPER IS 
DISCONNECTED. 

WHEN ALL UNITS HAVE BEEN CABLED TOGETHER AND THE GRJUND CIRCUIT 
HAS BEEN COMPLETED, THE FOLLOWING CIRCUITS SHALL BE COMMON-

A. 400 CYCLE AC NEUTRAL 
B. 60 CYCLE CONVE~IENCE OUTLET NEUTRAL 
C. FRAME BOND 
D. ELECTRONIC GROUND 

CHECK THESE POINTS AT EACH UNIT BY CONNECTING BETWEEN EACH ~EUTRAL 
AND THE FRAME WITH A TEST LIGHT. ITEMS A, B, AND C ARE PHYSICALLY TIED 
TOG8THER IN THE 7618. WITHIN THE 1618, THE COMMON POINT ON THE TWO 
RELAYS IN THE 48 VOLT GROUND SENSING CIRCUIT AND BUILDI~G GROUND, SHALL 
BE COMMON WITH THESE CIACUITS. 

5.3 TABLES AND ILLUSTRATIONS 

TABLES AND/OR DIAGRAMS OF CABLING INFORMATION ARE I~ EACH UNIT 
CHAPTER, WHERE THEY ARE LISTED IN THE RECOMMENDED SEQUENCE FOR CABLI~G 
THE SYSTEM. THEY ARE ALSO LISTED BY INDIVIDUAL FRAMES, PROVIDING A 
CROSS REFERENCE, OR A GUIDE, IN THE EVENT CABLING BETWEE~ SEVERAL 
MODULES MUST BE DONE INDEPENDENTLY. THE KEY COLUMN LISTS EXT~NAL 
CABLES, SHOWN ON ENGIN~ERING DRAWINGS 5345590, SHEETS 1 AND 2, WHICH 
ARE ALREADY IN POSITION AND SHOULD BE THE FIRST ONES CO~~ECTED. 
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5.4 SPECIAL CABLES 
TABL5 4-2 SPECIAL EXTERNAL CABLES 

1 KE'Y. 1 
1 NO. 1 

RED TAG 
FROM 

1 WHITE TAG 1 PART 1 
1 TO 1 NUMBER 1 RE~ARKS 

1 
1 

.~---*-------~---~-.--~--~--~-~--*~-------.-~~-~--~--~~~-~~-~~-~--~~--. 
1 1 
1 4 
1 15 
1 
1 
1 
1 
1 
1 15A 
1 15B 

1 14 
1 14A 
1 148 
1 14C 
1 140 
1 14E 
1 14F 
1 19 
1 22 
1 
1 

1 PRINTER 116 1 
1 PRINTER 116 1 
1 06F 41C 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 06R 31C 1 
1 06F 33E 1 
1 1 
1 06E l1E 1 
1 06E 13E 1 
1 06E 13C 1 
1 06E 130 1 
1 06E 09C 1 
1 06E 090 1 
1 06E 05C 1 
1 729 1 
1 729 1 
1 1 
1 1 

PUNCH 721 
READER 111 
06F 41F 

06F 31F 
06F 33C 

06E 17F 
06E 13F 
06E 17C 
abE 170 
06E ZIC 
ObE 210 
06E 050 
72q 

1 533724 1 
1 533717 1 
1 587314 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 581314 1 
1 531641 1 
1 1 
1 587314 1 
1. 587314 1 
1 587314 1 
1 587314 1 
1 581314 1 
1 587314 1 
1 581314 1 
1 535099 1 
1 352464 1 TO OTHER 

CONTROLS 
SYSTEMS. 

OR 1 1 
1 1 

SIGNAL 1 
1 

EXCEPT WHERE NOTED. THESE 1 
CABLES ARE JSED IN BANKs 1 
1 AND 2 fN AND N'~ TO 1 
INTERCONNECT ADJACENT· 1 
DATA CHANNELS, SEe FIGURE 1 
4-3. 1 

1 
IN BANK 2. FROM 06tN1F33C 1 
TO 06(N+l)F33E 1 

1 
1 
1 
1 
1 
1 
1 

AS REQUIRED. SEE FIG. 4-3 1 
SEE FIGURE 4-3. 1 

1 
1 
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5 S'YSTEM PLACEMENT A~D ASSEMBLY 

1. GENERAL 

THIS SECTION CONTAINS COMPLETE INSTRUCTIONS FOR RECEIVIN~ 
PHVSICAL PLACEMENT, UNPACKING. AND MECHANICALLY ASSEMBLI'4G THE SYSTEM. 
THE INFORMATION IS ARRANGED IN THE BASIC ORDER FOR THE VARIOUS 
OPERATIONS FROM AN OVERALL SYSTEMS STANDPOINT. WITH SPECIAL 
INSTRUCTIONS PROVIDED FOR SPECIFIC UNITS AS REQUIRED. TABLE ~1 LISTS 
AliL QPER:ATtONS CONTAINED IN THIS SECTION WITH A COLUMN FOR EACH MACHINE 
TYPE· NUMBER. THE CHECK MARKS IN THE COLUMN INDICATE WH·ICH OPERAT IO~S 
MUST BE PERFORMED ON EACH OF THE UNITS. THE INSTALLER SHOULD BE 
CAUTIONED HOWEVER THAT IT I S NOT NECESSARY TO PERFORM EACH OPetAT IO~ O~ 
ALL UNLTS BEFORE PROCEEDING TO THE NEXT OPERATION. ONE JF THE MAIN 
CaNSIDe~ATIONS IS THEE~~ICIENT USE OF MANPOWER. 

IT IS RECOMMENDED THAT CABLING OF THE 'APE SYSTEM BE STARTED AS 
SOON AS THE OPERATIONS INDICATED FOR THE 1601 AND 129S HAVE BEEN 
COMPLETED. THIS WILL P~RMIT POWER TESTING OF THE TAPE AREA AND TAPE 
SUB SYSTEMS TESTING TO COMMENCE WHILE CABLING OF OTHER U~ITS IS I~ 
PROCIESS. 

2. UNLOADING AND MOV~MENT OF UNITS 

THE CARRIER WILL NORMALLY PROVIDE MOVERS TO UNLOAD THE UNITS F~OM 
THE VAN A.ND MOVE THEM INTO THE MACHINE AREA. THE CE SHOJLD MAKE SUR.E 
THAT THE CARRIER IS INFORMED OF THE FOLLOWING REQUIREMENTS FOR. HANDLING 
TH~ EQUIPMENT, TO PREV~NT INJURY TO PERSONNEL, DAMAGE TO EQUIPME~Tt A~O 
DAMAGE TO THE INSTALLATION. 

CAUTION 

A. ALL MACHINS MOV~MENTS ARE TO BE MADE ON 
TEMPERED MASONITE OR PLY WOOD TO PREVENT 
DAMAGE TO CUSTOMER FLOORS. THESE UNITS MAY 
EACH WE IGH IN E'XCESS OF ONE TON AND CONS IDER­
ABLE DAMAGE TO FLOORING COULD OCCUR. 

B. SUFFICIENT MANPOWER MUST BE USED IN HANDLING 
AND MOVING THE UNITS TO PREVENT INJURY TO 
PERSONNEL AND DAMAGE TO EQUIPMENT. IT IS 
PARTICULARLY IMPORTANT TO BE EXTRA CAREFUL 
WHEN MOVING THE UNITS ON RAMPS OR WHERE 
OBSTRUCTIONS SUCH AS CABLES AND CABLE FLOOR 
HOLES EXIST. IF A CASTER SHOULD DROP INTO A FLOOR 
OPBNING OR OFF THE SIDE OF A RAMP IT WOULD BE 
VERY DIFFICULT BECAUSE OF THE HEIGHT AND WEIGHT 
OF THE UNIT TO PREV&NT IT FROM TIPPING OVER, 
CAUSING SERIOUS INJURY TO PERSONNEL AND DAMAGE 
TO THE UNIT. 
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TABLE 5-1 OPERATIONS TO BE PERFORMED ON EACH MACHINE 

.~--~~~---~---------~--~~--~-----~--.~-~~-----~~~--~~~~~~~-----~--~---. 
1 1 MACHINE UNITS 1 
1 .~~~~~-~~~---~~~-~~~~~~--~~---~-~~. 

1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 3 1 6 6 6 6 1 6 2 1 1 
1 1 0 1 0 0 1 0 5 1 9 0 1 
1 1 2 1 6 1 8 8 1 7 9 1 ......... -.... -.... -... ..,--..... ---...... -........... -..----............ --.-..... ,.----.... -.. --........ --..... ~ .. -.-.~--... ~-. .-.. ~-..., ... -... 
1 ReCE'1 V ING AND PL.CEMENT 1 )( )( X X X X )( )( X X 1 
1 REMOVAL OF PACKING MATERIAL 1 )( X X X X X X )( X X 1 
1 LOOSEN TOWER LOCKING SCREWS 1 X X X X X 1 
1 INSTALL CA STER S AND LEVELING PADS 1 X X X )( X )( 1 
1 INSTALL CORNER BRACKETS AND TRIM 1 X X X X X X 1 
1 LEVEL UNITS 1 X X X X X 1 
1 BOLT MAIN FRAME 1 X X X )( )( X 1 
1 INSTALL KICK PLATE S 1 X X X X X X 1 
1 LAMINAR BUS SHORT CHEiCK 1 X X X X X X 1 
1 ASSEMBLE CONSOLE 1 X X 1 
1 1 1 
.~~--~~~--~-------~--~~--~~--~~--~-~.------~~~---~-----~-------~~~~--~. 

C. AVOID TWISTING OF UNITS DURING MOVING ON THEIR 
CASTERS. WHEN APPROACHING OR LEAVING A RAMP 
THE UNIT MUST BE ALIGNED SQUARELY WITH THE ,RAMP 
TO PR~VENT A TWISTLNG FORCE ON THE TOWER CASTERS, 
WHICH DO NOT SWIVEL. THE WEIGHT OF THE MACHINE 
MAY ALSO BE ABSORBED ON ONLY THREE CASTERS IF 
THE UNIT IS NOT ALIGNED WITH THE RAMP, CAUSING 
CASTER DAMAGE. 

D. CHECK EACH UNIT AS IT IS BEING UNLOADED FOR A 
SIGN OF PHYSICAL DAMAGE. A THOROUGH CHECK CANNOT 
BE MADE UNTIL PACKING MATERIALS HAVE BEEN REMOVED. 
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3. PL~CEMENT OF UNITS 

All UNITS MAY BE MOVED INTO THEIR FINAL LOCATION, EKCEPT THOSE 
WHICH ARE TO BE BUTTED TOGETHER IN THEIR FINAL POSITION. SMS U~ITS 
WHICH ARE BUTTED TOGETHE'R MUST BE TEMPORARILY POSITIONED TO ALLOW 
ADEQUATE SPACE TO LNSTALL TRIM EXTENSIONS. 

THE FINAL PLAOEMENT OF UNITS SHOULD BE IN ACCORDANCE WITH THE 
CUSTOMER FLOOR PLAN AND THE INSTRUCTIO~S CONTAINED IN CHAPTER 3 
PREPARATION OF MACHINE AREA. IF THESE INSTRUCTIONS HAVE BEEN FOLLOWED, 
INMEDIATE POSITIONING AND lOR ALIGNMENT OF UNITS CAN BE ACCOMPLISHED,. BY 
ALIGNING THEM WITH THE MARKING ON FLOORS. 

4. REMOVAL OF PACKAGING MATERIAL 

MOST OF THE PROTECTIVE COVERINGS AND PACKING MATERIALS ARE EASILY 
SEEN AND R8QUI RE NO SPEC I AL I NSTRUCT IONS FOR REMOVAL. 

WHEN PACKAGING MAT8RIALS HAVE BEEN REMOVED, CAREFULLY INSPECT ALL 
UNITS FOR POSSIBLE DAMAGE AND CHECK THE FOLLOWING SPECIFIC ITEMS. 

NOTE 

GATES ON SMS UNITS CANNOT BE OPENED UNTIL GATE 
CASTERS HAVE BEEN INSTALLED, lOWER CASTERS 
ADJUSTED, AND THE TOWER LOCKING SCREW LOOSENED. 

A. CHeCK POWER AND SIGNAL CONNECTORS FOR BENT OR 
BROKEN PINS, LOOSE WIRES AND MECHANICAL TIGHTNESS. 

B. CHBCK GATES FOR BENT PINS, BROKEN WIRING, LOOSENED 
CARDS AND CONNECTORS. 

5. TOWER LOCKING SCRE'WS 

LOOSEN THE LOCK NUT ON THE TOWER LOCKING SCREW AND LOWER· THE 
LOCKING SCREW. SEE FIGURE 5-1 FOR LOCATION OF TOWER LOC!(ING Si:REWS ON 
29-1/2 INCH FRAMES. 

NOTE 

TOWER CASTERS SHOULD BE LOWERED SUFFICIENTLY 
TO P~EVENT THE TOWER FROM BOTTOMING ON THE FRAME 
CROSS MEMBER WHEN LOOSENING THE LOCKING SCREW. 
USE TOOL NO. 461136 WHEN UNLOCKING THE TOWER SCREW. 
F1NAL ADJUSTMEINT OF THE TOWER CASTER WILL BE MADE 
WHEN UNITS HAVE BEEN LEVELED. 
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• 

5 SYSTEM PLACEMENT AND ASSEMBLY 

• 

* TOWER LOCKING 
SCREW. 

FIGURE 5-1 TOWER LOCKING SCREWS FOR 2Q 1/2 INCH FRAMES 
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6. INSTALLING GATE CASTERS AND LEVELING PADS 

THE CASTER WHEELS SHOULD FACE THE CENTER OF THE UNIT AS SiHOWN IN 
FIGURE 5-2. THE CASTERS SHOULD CLEAR THE FLOOR WHEN THE GATES ARE 
LaCKED TO THE TOWER. 

THE LEVELING PADS SHOULD NOT BE ADJUSTED TO CARRY THE WEIGHT OF 
THE UNIT UNTIL THE UNIT IS IN ITS PROPER POSITION. 

7. INSTALLING CORNER BRACKETS AND TRIM 

THE INSTALLATI.ON REtQUIREMENTS FOR CORNER BRACKETS A'40 TRIM ARE 
SHOWN IN FIGURE 5-3. THESE PARTS SHOULD BE CAREfULLV INSTALLED TO 
PRESENT A NEAT TRIM LItfEi ON THE UNITS. FINAL ADJUSTMENTS MUST BE MADE 
BE~ORE BUTTING UNITS TOGETHER. 

8. LEVEL LNG UNITS 

LEVELING OF UNITS IS REQUIRED TO IMPROVE THEIR APPEARANCE AND TO 
PERMIT PROPER TRACKING OF THE SLIDING GATES wHEN THEV ARE MOVED IN AND 
OUT. 

HOLD A CARPENTERS LEVEL ON THE TOP OF THE FRAMEIDONOT REST LEVEL 
ON COVERS AS IMPROPER LEVEL MAY BE OBTAINED} CHECKING LEVEL IN BOTH 
DIRSCTIONS. RAISE THE LEVELING PAD AT THE LOWEST CORNER SUFFICIENTLY 
TD PERMIT ADJUSTMENT OF REMAINING PADS. ALL CASTERS EXCEPT THE TOWER 
CASTER SHOULD BE OFF THE FLOOR WHEN LEVELING IS COMPLETE. 

WHEN THE UNIT HAS BEEN LEVELED, THE TOWER SHOULD BE MOVED IN A~D 
OUT TO CHECK TOWER AND CASTER ADJUSTMENT AS FOLLOWS-

A. OBSERVE WlRING SIDES OF GATES CLOSELY,. CHECKING FOR POSSIBLE 
CONTACT WITH THE VERTICAL FRAME MEMBERS ON FRONT OF THE UNIT. 

B. TOWER CASTER SHOULD BE ADJUSTED SO THAT THE TOWER WILL NOT BI~D 
WITH TOP fRAME MEMBERS. 

C. GATE CASTERS SHOULD BE ADJUSTED TO CLEAR THE FLJOR BY 
APPROXIMATELY 1/4 INCH WHILE SLIDING THE TOWER IN AND OUT. 

D. THE GATE CAST&RS ARE LIFTED OFF THE FLOOR WHEN THEY ARE LOCKED 
TO THE TOWER SY AN ADJUSTABLE ECCENTRIC ROLLER AS IT RIDES 
ON A CAM, SEE FIGURES 5-4, 5-5, AND 5-6. IT MAV BE NECESSARY 
TO ADJUST THE ROLLER TO OBTAIN SUFFICIENT LIFT IN THE·GATES, 
AND ALSO TO OBTAIN A STRAIGHT TOP COVER LINE WITH RESPECT 
TO ADJOINING GATES. 
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A. LEVEL I NG FOOT 
C. TOW ER CA ST ER 

B. GATE CASTE R 
D. FR AME CA ST ER 

FIGURE 5-2 CASTER ORIENTATION 
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Frame 
Trim (Left Rear Corner) 

338238 
4 - 4 ON C - 5/1 6 
1 Required 
(Each Corner) 

Bracket 

598797 
-..-----

332620 (10-32NF2A-l/2) 
2 Required (Each Corner 

Trim . 

-- -7 /59862.3 (Right Front, Left Rear) 
'/ 598798 (Left Front, Right Rear) 

~--~257186 (4-40) 

- 1 Required (Each Corner) --... 
'438548 (4-40NC-3/16) 

2 Required (Each Corner) 

FIGURE 5-3 CORNER BRACKET AND TRIM 
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CAUTION 

DO NOT OPEti GATES 
BEFORE INSTALLING 
GATE CASTER6. 

~ 

CD LEVEL 
FRAME 

-

5 SYSTEM PLACEMENT AND ASSEMBLY 

LEVEL TOWER IN OPEN POSITION, 
BY ADJUSTING CASTER 

I 

L 
~ 

~KV 
LEV EL GATE WITH 

PECT TO TOWER BY 
USTING ECCENTRIC 

RES 
ADJ 

~ 

FIGURE 5-4 TOWER AND GATE LEVELING 
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ADJUSTABLE 
ECCENTRIC 

ADJUST GATES 
TO SAME LEVEL 
AS TOWER 

WHEN MOVING TOWER ~
. CHECK FOR CLEARANCE 

____ ~_-___ ........ "'_ __ ,.;;:.;;.;;;;;._____ IN AND OUT 

FIGURE 5-5 GATE LOCKING ADJUSTMENTS - SMS FRAMES 
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11/64" MAX CLEARANCE BETWEEN TOWER AND FRAME WHEN TOWER 
IS TRACKED IN AND OUT. ADJUST TOWER GUIDES (TWO PLACES) FOR 

31411 FREE TRAVEL AND EQUAL SPACE BETWEEN SIDES OF FRAMES 

~-=====~~~~===A=ND~S~ID=E=S=O=F=G=A=T=E=S=. ======~========================~ 
Ir ~ """ \ f ""-----\'J li~-'" 

3/4" 

L ........ __ ____' ~------'I1'-----'-----'III ......... ---' ......... -----' ""'-------...., 
f 

GATE---"" 
COVER 
LINE 

V 

t 
~ '" '" '" '" '" '" ~ '" ~ '" '" '-COVERS PARALLEL WITH FLOOR '" ""-'" ""-""-""-,,< 0-. "<" ""-'" '" '" '" '" '" "J' '" ""-KICK PLATES 

SIDES OF FRAME 

GATE CASTERS ADJUSTED TO CLEAR FLOOR 

BY 1116" AT HIGHEST POINT OF FLOOR WHEN 

SLIDING TOWER IN AND OUT 

NOTE: C.E. PANEL ADJUSTABLE IN THREE DIRECTIONS FOR PROPER ALIGNMENT 

IIS" VERTICAL SPACING BETWEEN COVERS AND BETWEEN COVERS AND FRAME 

C.E. PANEL COVER LINE SHALL BE EVEN THROUGHOUT LENGTH OF BUTTED FRAMES 

FIGURE 5-6 TOWER ADJUSTMENT AND COVER ALIGNMENT 
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9. BOLTlNG MAIN FRAME 

BOLTING MAIN FRAME UNLTS TOGETHER IS ACCOMPLISHED WITH TWO SETS OF 
CLAMPS AT THE REAR OF A BUTTED ASSEMBLY. seE FIGURE 5-7 FOR PART 
NUMBER SELECTION AND PROPER PLACEMENT OF CLAMPS. 

10. KICK PLATE ASSEMBLY 

KICKPLATES MAOE OF EXPANDED METAL EXTEND THE COVER LINE AT THE 
BAS8 OF SMS UNITS AND P8RMIT AIR FLOW TO THE BLOWERS. KICKPLATES MUST 
BE INSTALLED ON ALL EXPOSED SIDES AND THE FRONT AND BACK OF SMS UNITS. 

THE METHOD OF ATTACHING KICKPLATES IS DEPENDENT UPO~ THE TYPE OF 
CHANNEL USED IN THE SMS FRAME. TYPE OF BRACKETS SUPPLIED, AND LOCATIO~ 
OF THE KICKPLATE TO BE INSTALLED. 

THE ASSEMBLY REQUIREM8NTS FOR THE VARIOUS KICKPlATE ASSEMBLIES ARE 
SHOWN IN FIGURES 5-8 AND 5-9. 
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587381 

5 SYSTEM PLACEMENT AND ASSEMBLY 

4 EACH 
38688 SCREW 
3550 WASHER 
6935 LOGIC WASHER 

3960 NUT 

FIGURE 5-1 TIE BRACKETS - MAIN FRAME 
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587498 

587910 

587479 587949 

5 SYSTEM PLACEMENT AND ASSEMBLY 

587565 
2031 SCR. 

29-1/2" FRAME 

FIGURE 5-8 KICKPLATE MOUNTING - FRONT AND REAR SMS FRAMES 

32042 

NEW 

587867 

587524 

597545 BRKT. 
3261 7 SCR. 
47242 WSHR. 
9092 L'W3HR. 

FIGURE 5-9 KICKPLATE MOUNTING - SIDES OF SMS FRAMES 
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11. LAMINAR aus - SHORT CHECK 

THLS TEST IS PERFORMED TO CHECK FOR POSSIBLE SHORTS WHICH MAY HAVE 
OCCURRED AS A RESULT OF SHIPMENT. ON EACH GATE, USE AN JHMMETER TO 
CHECK FOR POSSIBLE SHORTS BETWEEN EACH SEGMENT OF THE LA~INAR BUS A~D 
ALL OTHER SEGMENTS. ALSO, CHECK BETWEEN EACH BUS SEGMENT AND FRAME. 
IF ANY SHORTS ARE LOCATED, TAKE CORRECTIVE ACTION AND RECORD THE 
LOCATION OF TROUBLE. 
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6 IBM 711 CARD READER 

1. UNPACKING AND MECHANICAL ASSEMBLY 

A. PADDED VAN 

1. REMOVE POLYETHYLENE BAG, SHIPPING TAPE, AND RUST 
PREVENTATIVE PAPER FROM OUTSIDE OF UNIT. 

2. REMOVE TAPE FROM CABLE CONNECTOR. 

3. REMOVE RUST PREVENTATIVE PAPER FROM INSIDE THE UNIT, A'ID 
POLYSTYRENE TAPE FROM ALONG TOPS OF S I DE CD V ER S • 

4. REMOVE TAPE· FROM CARD WEIGHT. 

B. A1R FREIGHT 

1. REMOVE POLYETHYLENE BAG AND PROTECTIVE PACKING. 

2. RAISE UNIT OFF FLOOR AND REMOVE LAG SCREW OR BOLT HOLDl~G 
PALLET TO MACHINE. 

3. REMOVE CASTER AXLE NUT AND REMOVE SHIPPING BRACKET THAT 
HOLDS THE AXLE, REPLACE NUT AND TIGHTEN. 

4. LOWER UNIT TO FLOOR. 

2. CABLING 

REFER TO FIGURES 4-2, 4-3, 15-1 AND TABLES 7-1, 15-2. 

3. UNIT CHECKOUT PROCEDURES 

REFER TO CHAPTER 19, SYSTEM TESTING, SECTION 10.5 (9C8l) 

4. PREPARATIONS FOR R.ESHIPMENT 
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1 IBM 716 PRINTER 

1. UNPACKING AND MECHANICAL ASSEMBLY 

A. PADDED VAN 

1. REMOVE POLYETHYLENE BAG 

2. REMOVE TAPE FROM OUTSIDE OF UNIT, FROM ACROSS FIMGERS JF 
PAPER LEVEL ASSEMBLY, CONfROL KEYS, AND FRO~ TOP EDGE JF 
LOWER FRONT COVER. 

3. OPEN LOWER FRaN COVER AND REMOVE TAPE FROM ~OTATIO~ CRANK 
INSIDE BAS6 OF UNIT. 

4. REMOVE TAP6 FROM PLATEN CLUTCH COVER, CABLE SHOES, AND TOP 
BDGE OF LOWER REAR COVER. 

CAUTION 

DO NOT RUN MACHINE WITHOUT OIL IN ANALYZER. 

B. AIR FREIGHT 

1. REMOVE POLYETHYLENE BAG AND ADDITIONAL PACKING FROM UNIT. 

2. RAISE UNIT FROM FLOOR AND REMOVE WOODEN PALLET BY LOOSENI~G 
BOLT OR LAG SCREW. 

3. REMOVE MACHINE BOLTS FROM CASTERS AND REPLACE CASTER AXLES. 

4. LOWER UNIT TO FLOOR. 
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2. CABlLING 
TABLE 7-1 IBM 716 PRINTER CABLING 

.~~-~.~~~--~-~~~---.~~-~-~~-~~---.---~~--~.--~~-~----~~~~---~~~~-~~~~~* 
I K6Y I RED TAG I WHITE TAG I PART 1 I 
1 NO. I FROM I TO I NUMBER I RE'4ARKS I 
.~~-~.~-~~~--~--~--.-~~----~~-~~-*~~~~----.-~--------~-~-~--~-------~~. 
I 1 I 716 PRINTER 1 721 PUNCH I 533724 I SIGNAL I 
I 2 I 716 PR-1 I 06E 25G I 532120 I SIGNAL I 
I I I 06E Z1G I 532120 I SIGNAL I 
I I I ObE 17G I 532120 I SIGNAL I 
I 3 I 116 PR-2 I 06E 13G I 532120 I SIGNAL I 
I I I 06E 09G I 532120 I SIGNAL I 
I I I 06E 05G I 532120 I SIGNAL I 
I 4 I 116 PRINTER I 711 CD. ROR.I 533711 I SIGNAL I 
I 40 I 116 PRINTER I 121 PUNCH I 320187 I PWR. I 
I 41 I 116 PRINTER I 111 CO. ROR.I 513320 I PWR. I 
I 45 1 116 PRINTER I 06(N') TBl I 532535 I PWR. I 
I 48 I 1618 PCU I 716 PRINTER I 535515 I PWR. I 
.~---~*~-----------~.-~~~-~~~---~-*~---~---.----~-~--~-~~~-----~---~--~. 

3. UNIT CHECKOUT PROCEDURES 

REFER TO CHAPTER 19, SYSTEM TESTING, SECTION 10.5 (9P51) 

4. PREPARATIONS FOR RESHIPMENT 
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8 IB~ 721 CARD PU~CH 

1. UNPACKING AND MECHANICAL ASSEMBLY 

A. PADDED VAN 

1. REMOVE POLYETHYLENE BAG COVER. 

2. REMOVE TAPE FROM AROUND UNIT, AND POLYSTYRE~E TAPE FRO~ 

TOP EDGE OF LOWER COVER. 

3. REMOVE TAPE FROM CABLE SHOES AND CONTROL BUTTONS. 

4. REMOVE TAPE HOLDING CHIP PAN IN POSITION. 

B. AIR FREIGHT 

1. REMOVE POLYETHYLENE BAG COVERING. 

2. REMOVE TAPE AND KIMPAC* WRAPPING FROM UNIT. 

3. REMOVE BOLT OR SCREW HOLDING UNIT TO WOODE~ PALLET. 

4. REMOVE MACHINE BOLT AND NUT FROM SINGLE HOLE IN BRACKET, 
REPLACE CASTER AXLE AND CASTER. 

2. CABLING 

REFER TO FIGURES 4-2, 4-3, 15-1 AND TABLES 1-1, 15-2. 

3. UNIT CHECKOUT PROCEDURES 

REFER TO CHAPTER 19, SYSTEM TESTING, SECTIONS 7,10.5 {9R51) 

4. PREPARATIONS FOR RESHIPMENT 

* TRADE MARK - KIMBERLY-CLARK CORP. 
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9 IBM 129 TAPE U~IT 

1. UNPACKING AND MECHANICAL ASSEMBLY 

A. PADDED VAN 

1. REMOVE POLYETHYLENE COVERt REMOVE TAPE AROU~D REAR DOOR 
LATCH, DOOR FRAME, AND SLIDING WINDOW OF FRJNT DOOR. 

2. REMOVE TAPE FROM VACUUM COLUMN DOOR LATCH. SWITCH COVE~, 
HEAD COVER, LOWER CENTER GATE, AND FLIP PA~ELS. 

3. IF MACHINE HAS GATE SWITCHING FEATURE, REMD~E WEDGES 
BETWEEN CONNECTOR GATE LATCH AND UNOERSIOE JF CLUTCH A~D 
MOTOR CONTROL BOX. 

4. REMOVE WEDGES AND TAPE FROM UNDER GATE, AND WAD OF PAPER 
FROM BETWEEN CLUTCH ASSEMBLIES. 

5. REMOVE RUST PREVENTATIVE PAPER FROM INSIDE COVERS. 

6. REMOVE SHIM FROM CAPSTAN MOTOR FLYWHEEL. 

NOTE 

THE TAPE UNITS ARE SHIPPED WITH RUBBER OR 
PLASTIC SHIMS ON THE CAPSTANS AS SHOWN IN 
FIGURE 9-1. TO REMOVE THESE SHIMS, MANUALLY 
OPERATE THE HEAD TAKE-UP MOTOR TO RAISE THE 
READ-WRITE HEAD. 

B. AIR FREIGHT 

1. REMOVE LAG SCREWS HOLDING MACHINE ON SHIPPI~G PALLET. 

2. REMOVE SHIPPING BRACKETS AND PAPER BAG CONTAINING AXLE 
BOL IS. 

3. USING HYDRAULLC LIFT, RAISE MACHINE OFF FLOJR AND REPLACE 
FOUR CASTER AXLE BOLTS. 

WHEN PACKAGING MATERIALS HAVE BEEN REMOVED, CAREFULLY INSPECT ALL 
UNITS FOR DAMAGE. 
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NOTE: 

9 IBM 129 TAPE UNIT 

T APE UNITS MAY B E ~ HI P P E D WI T H CAPS TA N S R ET RACTE D 

SHIMS IN BACK. 

FIGURE 9-1 CAPSTAN SHIMS - IBM 729 TAPE UNITS 
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2. CABL I NG 
TABLE 9-1 IBM 729 TAPE UNIT CABLING 

.~~-~.~~--~~--.-~~~~-~------~~--.----~~---~-------.--~~-~----~~-~---~~. 
1 1 1 RED TAG - FROM 1 WHITE TAG - TO 1 1 
1 1 *---------*-------*---------*-------* 1 
1 KEY 1 PART 1 FRAME 1 CABLE 1 FRAME 1 CABLE 1 NAME 1 
1 NO. I NUMBER 1 AND 1 CONN. 1 AND 1 CONN. 1 1 
1 1 1 GATE 1 1 GATE 1 1 1 
*-----*--------*---------*-------*---------*-------*-------------------* 
1 19 1 535099 1 1 1 1 1 TAPE UNIT TO 1 
1 1 1 I 1 1 1 TAPE UNIT 1 
1 20 1 532121 1 06F 1 21F 1FIRST TU lAMP CONI DATA CHANNEL TO 1 
1 1 I 1 25F 1 BANK 1 1 1 729 TAPE UNIT 1 
1 1 1 1 29F 1 1 1 1 
1 21 1 532121 1 06F 1 21E IFIRST TU lAMP CONI DATA CHANNEL TJ 1 
1 1 1 1 25E 1 BANK 2 1 1 729 TAPE UtiIT 1 
1 1 1 1 29E 1 1 1 1 
1 22 1 352464 1 1200 POSl 1200 POSl 729 TU TO OTHER 1 
1 1 1 1 CONN 1 1 CONN lCONTROLS OR. SYSTEMSl 
*-----.--------*---------*-------*---------*-------*-------------------* 

REFER ALSO TO FIGURES 4-2, 4-3. 

3. UNIT CHECKOUT PROCEDURES 

REFER TO CHAPTER 19, SYSTEM TESTING, SECTION 10.5 (TAPE DIAG.) 

4. PREPARATIONS FOR RE'SHIPMENT 
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v' 
J; 

10 I BM 1109 A SlU 

1. UNPACKING AND MECHANICAL ASSEMBLY 

2. CABLING 

TABLE 10-1 EXTERNAL CABLES FRAME 02-1109 
SEQUENTIAL PLUGGING LIST 

1 KEY. 1 
1 NO. 1 

1 37M 1 
1 38M 1 
1 5B 1 
1 5 1 
1 5A 1 
1 A14 1 
1 1 

REO TAG 
FROM 

02 PWR 
02 PWR 
02F 33G 
02E 25C 
02E 250 
02E 290 

1 WHITE TAG 1 PART 1 
1 TO 1 NUMBER 1 

1 PCU - 1618 1 532542 1 
1 PCU - 1618 1 532913 1 
1 08H 090 1 587323 1 
1 08H 010 1 581323 1 
1 08H 050 1 587323 1 
1-01C L25 1 581314 1 
1 1 1 

RE\4ARKS 

400 CYCLE PJWER 
60 CYCLE PONER 

-CONTROL, DIRECT COUPLItiG 

1 
1 

1 
1 
1 
1 
1 
1 

TO 7106 OF 1040/44 SYSTEMS1 
.~~--.------~---~--.-~~--~-------.~-----~-.---~------~~--~-~--------~-* 

REFER ALSO TO FIGURE 10-1, THIS CHAPTER. 



" ." , 

IBM 1094-2 CE INSTALLATION INSTRUCTIONS MAY' 13, 1964 

PAGE 61 10 IBM 1109 ASU 

TABLe 10-l INTERFRAME CABLES FRAME 02-1109 
SEQUENTIAL PLUGGING LIST 

.~~~~.---~~--~~---~.-~-~~--~~---~*~-~~-~-~.~~------------~~~~~~---~~-~. 
1 REF.1 REO TAG 1 WHITE TAG 1 PART 1 1 
1 NO. 1 FROM 1 TO 1 NUMBER 1 RE~ARKS 1 
.-----.-------------.-------------.--------.---------------------------. 
1 56 1 02F 21C 1 OlF 45G 1 587346 1 I 
1 55 I 02F 210 I OlE 29C I 587347 1 I 
1 56B 1 02F 2IE 1 03F 29F I 587345 1 1 
I 55A 1 02F 2IF 1 DIE 290 1 581341 1 1 
1 5SB 1 02F 21G 1 OlE 29F 1 581347 I 1 
1 57 I 02F 25C 1 01F 19C 1 587345 1 1 
1 56A 1 02F 250 1 03F 41G 1 581346 1 I 
1 51A 1 02F 2~E I 01F 29E 1 587345 1 1 
1 51C 1 02F 25F 1 OIF 290 1 587344 1 1 
1 570 I 02F 25G 1 01F 33C 1 587343 1 1 
1 548 1 02F 29(:' 1 02E 25F 1 587335 1 JUMPER 1 
1 54A I 02F 290 I 02E 29E 1 587334 1 JUMPER 1 
1 518 I OlF 29E I 01F 33E I 581145 I 1 
I 54C 1 02F 29F I 02E 25,G I 587,334 I JUMPER I 
1 54, 1 02F 29G 1 02·E 33C I 587336 I JUMPER I 
I 50B 1 02E 21F I OLE 250 I 581337 1 1 
1 51A I 02E 2IG I 03E 2lF I 5871,42 I I 
I 53A I 02E 29F I OIF 29G I 587349 I 1 
1 53C 1 ,02E 29G I OIF 250 I 587341 I 1 
1 52 I 02E 330 I 03F 33F I 581351 I I 
1 53 I 02E 33E I 01F 2'IC 1 587347 1 1 
1 538 1 02E 33F I 01F 210 1 587348 1 1 
I 500 1 02E 33G I OlE 31F 1 581339 1 1 
I 50 1 02E 31C 1 OlE 37E I 587341 1 1 
1 51 1 02E 310 1 03E 2lE 1 587345 1 I 
I 50A 1 02E 37E 1 OlE 37C 1 587341 1 1 
1 SOC 1 02E 37F I OlE 370 I 581339 I 1 
1 50E 1 02E 31G 1 OlE 31G 1 587340 1 1 
.-,.. ..... --.--.... --~-------.- ....... -------.... --.--------*--------------.... ------'----.--- ... ~. 
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C o E F G 
R-50 R-51 R-50a R-50c R-50e 

OlE 37E 03E 21E OlE 37C OlE 370 OlE 37G 
37 

R-54 R-52 R-53 R-53b R-50d 
02F 29G 03F 33F OIF 21C OIF 210 OlE 37F 33 

* K-74 R-54a R-53a R-53c 
OIC L25 02F 290 OIF 29G OIF 250 29 

K-5 K-5a R-54b R-54c 
OSH 010 OSH 050 02F 29C 02F 29F 25 

R-50b R-51a 
OlE 250 03E 21F 21 

17 

13 

09 

05 

01 

j,K37M./ IK38MI PCU pcu 
C 0 400 ..... 60"" F G 

53 

49 

45 

41 

37 

K-5b 
OSH 090 33 

R-54b R-54a R-57b R-54c R-54 
02E 25F 02E 29E OIF 33E 02E 25G 02E 33C 29 

R-57 R-56a R-570 R-57c R-57d 
OIF 29C 03F 41G OIF 29E OIF 290 OIF 33C 25 

R-56 R-55 R-56b R-550 R-55b 
03F 45G OlE 29C 03F 29F OlE 290 OlE 29F 21 

17 

* CONNECTS TO 7106 OF 7040/44 SYSTEM 

FRAME 02 BOX 7109 

ARITHMETIC SEQUENCE UNIT (ASU) (oCS) 

FIGURE 10-1 IBM 1109 TAILGATE PLUGGING DIAGRAM 
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3. UNIT CHECKOUT PROCEDURES 

ReFER TO CHAPT~R 19, SYSTEM TESTING, SECTION 4. 

4. PREPARATIONS FOR RESHIPMENT 
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11 IBM 1111 IPU 

1. UNPACKING AND MECHANICAL ASSEMBLY 

A. R8MOVE ALL PACKAGING TAPE, TEMPORARY COVERS, ETC. 

B. CHECK THAT REAR CONVENIENCE OUTLET IS UPSIDE DO~N. LEVELI~G 
PADS ARE MORE EASILY INSTALLED WHEN THE OUTLET IS I~VERTED. 

C. INSTALL VERTICAL FRAME MEMBERS WITH TRIM, ON ALL FOUR BOTT~M 
CORNERS OF THE FRAME. ALSO INSTALL KICK PLATE BRACKETS. 

D. POSITION THE 1111 BETWEEN THE 1109 AND 1606. I~STALL LEVELI~G 
PADS AND LEVEL THE FRAME WITH THE ADJACENT FRA~ES. 

E. INSTALL THE INTER-FRAME CLAMPS AND CONVENIENCE JUTLET. 

F. LOWER THE SHIPPING BOLTS SO THAT THE SLIDES MOVE FREELY. 
LEVEL THE SLID8S FOR SMOOTH OPERATION. BE CAREFUL NOT TO 
DAMAGE THE GAT~ BLOWERS. 

G. INSTALL AND ADJUST THE THREE GATE CASTERS. 

H. USE AN OHMMET~R TO CHECK FOR SHORTS BETWEEN ALL VOLTAGE 
TERMINALS, DC GROUND, AND FRAME GROUND ON ALL GATES. 

J. INSTALL THE TWO POWER CABLES FROM THE 1618 TO C~-5 AND C~-6. 

K. INSTALL ALL SIGNAL CABLES TO THE 1111. SEE TABLE 11-1 
AND FIGURE 11-1. 

L. INSTALL THE KICK PLATES ON THE FRONT AND BACK OF THE 1111. 
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2. CABLING 
TABLE 11-1 I NTERFRAME CABLES - FRAME Ol-7111 

SEQUENTIAL PLUGGING LIST 
.~--~-*-~-~~~~----~-.----~~----~--.--------.--~--~----~~~----~--~--~-~-. 
1 REF. 1 REO TAG 1 WHI TE TAG I PART 1 I 
1 NO. 1 FROM 1 TO 1 NUMBER 1 REt.1ARKS 1 

.-----.-------------.-------------.--------.------~--------------------. 
1 53 1 OIF 2lC 1 02E 33E 1 581341 1 1 
1 538 I 01F 210 I 02E 33F 1 581348 1 . 1 
1 62A 1 01F 21E I 03F 45E . 1 581~40 I I 
1 60 1 OIP 21F 1 03E 29E I 5813:41 1 1 
1 62 1 01F 25C 1 03F 3.1E 1 581341 1 1 
1 53C 1 01F 250 1 02E 29G 1 581347 I 1 
1 628 1 01F 25E 1 03F 45F 1 581341 1 1 
I 591> I 01F 25F 1 OLE 33C I 581336 I JUMPER 1 
I 57 1 01F 29C I 02F 25C I 581345 I I 
1 57C I OIF 290 I 02F 25F I 581344 I 1 
I 57A 1 OIF 29E 1 02'F 25E I 581345 I I 
1 59E 1 OIF 29F 1 OLE 33E 1 581336 I JUMPER 1 
1 53A I 01F 29G 1 02E 29F 1 581349 1 I 
1 570 1 01F 33C 1 02F 25G 1 581343 1 I 
1 598 1 OIF 330 1 OLE 33G I 383405 1 JUMPER 1 
1 578 1 01F 33E I 02F 29E 1 581345 I 1 
I 59 1 OIF 37C 1 OLE 33F I 587335 I JUMPER I 
I 59C I OIF 310 1 OLE 29G I 581335 I JUMPER I 
1 59A I OIF 4lC 1 OLE 330 1 581334 1 JUMPER 1 
1 59F I 01F 410 1 OLE 13C 1 581333 1 JUMPER 1 
1 60A 1 01F 41E 1 03E 17C 1 581341 1 t 1 600 1 OIF 41F 1 03E 33E 1 587348 1 
1 59G I 01F 45G 1 OLE 25G 1 581333 1 JUMPER 1 
1 60C 1 01F 45E 1 03E 31E I 581333 1 I" 
1 60S 1 OIF 45F I 03E 21e 1 581341 I 1 
I 61A I OLE 25C 1 03F 29E 1 581339 I 1 
1 50B I OLE 250 1 OZE 2lF 1 581337 1 I 
1 61 I OLE 25F 1 03F 25G I 581346 I I 

·1 59G 1 OLE 25G 1 OIF 45G 1 581333 I JUMPER I 
1 55 I OLE 29C I 02F 210 1 581341 1 I 
1 55A 1 OlE 290 .1 02F 2lF 1 581341 1 I 
I 618 1 OLE 29E I 03F 2lG I 581339 I I 
1 558 1 OLE 29F 1 02F ZIG 1 581341 1 1 
1 5.0A 1 OLE 31C 1 02E 31E 1 58134i I 1 
1 50C 1 018 310 1 OcE 31F I 581339 I I 
1 50 I OlE 37E 1 02E 31C 1 581341 I 1 
I 500 1 DIE 37F I 02E 33G I 581339 I 1 
I 50E I DIE 31G 1 02,E 31G I 581340 1 I 
.~~~-.~-~-~--~~--~-.--~-~~---~~--.~~~~-~-~.--~--~-~--~-~~---~--~-~--~. 
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TABLE 11-2' EXTERNAL CABLES '- FRAME 01-1111 
SEQUENTIAL PLUGGING LIST 

•. ...-,~--.- .... --... ---... --~--.-- ........ ---~ ... - ............ ~.---.... ...,~-*--.... - ... --.. --........... - .......... -.-.------ ... ~~ ... 
1 KEY. 1 RED TAG 1 WHITE TAG 1 PART 1 
1 NO. 1 FROM 1 TO 1 NUMBER 1 RE'4ARKS 

1 
1 .. -. ... -,..,.-----_ ..... _--.... ---- .... .-. .. ---...... -----.~.----~--. -........... --------.. -... --------...... ---_ ... _ .. -., 

1 31K 1 01 PWR 1 PCU - 1618 1 532542.1 400 CYCL E PJWER 1 
1 38K 1 01 PWR 1 PCU - 7618 1 532913 1 60 CYCLE PO-'ER 1 
1 6F 1 OIF 31F 1 08H 05A 1 5813,23 I 1 
1 6G 1 .OIF 31G 1 OSH 098 I 581323 1 1 
1 6E I OIF 45C 1 O'SH 05B I 5S1323 1 1 
1 6H 1 OLE I1G- 1 OSH 138 1 587323 1 1 
1 6J 1 OLE 110 1 OSH L3C 1 581323 1 1 
1 6 1 01F 41G 1 OSH 09A 1 587323 1 1 
1 6A 1 OlE 210 1 OSH 01B 1 5S1323 1 I 
1 68 1 OIF 31E I OSH 05C 1 587323 1 1 
1 6C I OIF 33F 1 OSH 01A 1 5S1323 1 I 
1 60 1 01F 33G 1 OSH OIC 1 587323 I 1 
.~-~-.~-~~~-~~-----.-~~---~---~--.----~~--.~---------~--~-~-------~---. 
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C D E F G 
R-50a R-50c R-50 R-50d R-50e 

02E 37E 02E 37F 02E 37C 02E 33G 02E 37G 37 

R-59d R-59a R-5ge R-59 R-59b 
OlF 25F OlF 41C OlF 29F OlF 37C OlF 330 33 

R-55 R-55a R-61b R-55b R-59c 
OlF 210 02F 21F 03F 21G 02F 21G OIF 370 29 

R-61a R-50b R-61 R-59g 
03F 29E 02E 21F 03F 25G OIF 45G 25 

K-60 
OSH OIB 

21 

K-6h K-6J 
OSH 138 OSH 13C 

17 

R-59f 
OIF 410 13 

09 

05 

01 

I.K!I~ IK38~1 PCU PCU 
C 0 400 60- F G 

I 

53 

49 

K-6e R-60c R-60b R-59g 
OSH 058 03E 37E 03E 21e OlE 25G 45 

R-59a R-59f R-60o R-60d K-6 
'OlE 330 OlE 13C 03E 17C 03E 33E OSH 09A 41 

R-59 R-59c K-6b K-6f K-6g 
OlE 33F OlE 29G OSH 05C OSH OSA OSH 098 37 

R-57d R-59b R-57b K-6c K-6d 
02F 25G OlE 33G 02F29£ OSH OlA OSH OIC 33 

R-57 R- 57c R-57a R-5ge R-53a 
02F 25C 02F 25F 02F 25E OlE 33£ 02E 29F 29 

R-62 R-53c R-62b R-59d 
03F 37E 02E 29'G 03F 45F OlE 33C 25 

R-53 R-53b R-620 R-60 K-24a 
02E 33£ 02E 33F 03F 45E 03E 29E MEM-G- OIA 21 

K-24 
MEM-J -01 A 17 

FRAME 01 80X 7111 

INSTRUCTION PROCESSING UNIT (I PU) 

FIGURE 11-1 IBM 1111 TAILGATE PLUGGING DIAGRAM 
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3. UNIT CHECKOUT PROCEDURES 

REFER TO CHAPTER 19, SYSTEM TESTING, SECTION 4. 

4. PREPARATIONS FOR RESHIPMENT 
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12 IBM 7151 CONSOLE CO~TROL 

1. UNPACKING AND MECHANICAL ASSEMBLY 

2. CABLING 

TABLE 12-1 IBM 7151 CONSOLE CONTROL CABLING 

.~~~-~.~---~---.-----------~----~.~-------------~--.---~-----~--~~--~--. 
1 1 1 REO TAG - FROM 1 WHITE TAG - TO 1 1 
1 1 .---------.-------.---------.-------. 1 
1 KEY 1 PART 1 FRAME 1 CABLE 1 FRAME 1 CABLE 1 NAME 1 
1 NO. 1 NUMBER 1 AND 1 CONN. 1 AND 1 CONN. 1 1 
1 1 1 GATE 1 1 GATE 1 1 1 
.~----.~-------.---------.~------.~----~---.--~----.--~~--~---~-~----~~* 
1 5 1 587323 1 08H 1 010 1 02E 1 25C 1 7151 CONSOLE T::1 1 
1 1 . 1 1 1 1 1 7109 ASU 1 
1 SA 1 581323 1. 08H 1 050 1 02E 1 250 1 1151 CONSOLE TJ 1 
1 1 1 1 1 1 1 7109 ASU 1 
1 58 1 587323 1 08H 1 090 1 02F 1 33G 1 1151 CONSOLE TO 1 
1 1 1 1 1 1 1 7109 ASU 1 
1 6 1 581323 1 08H 1 09A 1 01F 1 41G 1 7151 CONS'OLE TO 1 
1 1 1 1 1 1 1 7111 IPU 1 
1 6A 1 581323 1 08H 1 01B 1 OlE 1 210 1 1151 CO~SOLE TO 1 
1 1 1 1 1 1 1 7111 IPU 1 
1 6B 1 581323 1 08H 1 05C 1 01F 1 31E 1 1151 CONSOLE TJ 1 
1 1 1 1 1 1 1 1111 IPU 1 
1 6C 1 581323 1 08H 1 01A 1 01F 1 33E 1 1151 CONSOLE TJ 1 
1 1 1 1 1 1 1 7111 IPU 1 
1 60 1 587323 1 08H 1 01C 1 01F 1 33E 1 7151 CONSOLE TJ 1 
1 1 1 1 1 1 1 7111 IPU 1 
1 6E 1 587323 1 08H 1 05B 1 01F 1 45C 1 7151 CONSOLE TJ 1 
1 1 1 1 1 1 1 7111 IPU 1 
1 6F 1 581323 1 08H 1 05A 1 01F 1 31F 1 1151 CO~SOLE TO 1 
1 1 1 1 1 1 1 7111 IPU 1 
1 6G 1 587323 1 08H 1 09B 1 01F 1 31E 1 7151 CONSOLE TJ 1 
1 1 1 1 1 1 1 1111 IPU 1 
1 6H 1 581323 1 08H 1 138 1 OlE 1 17C 1 1151 CONSOLE Ta 1 
1 1 1 1 1 1 1 7111 IPU 1 
1 6J 1 587323 1 OSH 1 13C 1 OlE 1 110 1 7151 CONSUL E TJ 1 
1 1 1 1 1 1 1 1111 IPU 1 
1 1 1 581323 1 OSH 1 09C. 1 03F 1 31E 1 1151 CONSOLE TO 1 
1 1 1 1 1 1 1 MULrIPLEXOR 1 
.-----.--------.---------.-------.---------.-------.-------------------. 
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3. UNIT CHECKOUT PROCEDURES 

ReFER TO CHAPTER 19, SYSTEM TESTING, SECTION 3. 

4. PREPARATIONS FOR RESHIPMENT 
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13 IBM 7302-3 CORE STJRAGE 

1. UNPACKING AND MECHANICAL ASSEMBLY 

A. THE 7302-3 IS PACKAGED IN THREE SECTIONS. REMO~E ALL 
PACKAGING MATERIAL AND TEMPORARY COVERS FROM THE SECTIONS. 

B. POSITION AND L8VEL THE A-FRAME - ARRAY SECTION - OVER ITS HOl~ 
IN THE FLOOR. 

C. POSITION THE B POWER SUPPLY FRAME NEXT TO THE B-LOGIC FRAME 
AND LEVEL IT. SEE FIGURE 13-1. 

D. BOLT THE FRAMES TOGETHER WITH FOUR 3/8 INCH ALLEN HEAD BOLTS, 
PIN 353119. THESE BOLTS GO THRU THE LOGIC FRAME AND THREAD TO 
THE POWER FRAME. THE TWO HOLES ARE LOCATED ON THE CAR.D SIDE 
NeAR THE UPPER RIGHT-HAND CORNER OF PANEL B-1 A~O BETWEEN 
PANELS 8-1 AND B-3 ON THE RIGHT HAND SIDE. USE CAP PIN 184380 
TO COVER THE TWO BOLTS LOCATED NEAR THE PANELS. THE REMAI~ING 
TWO HOLES ARE LOCATED ON THE UPPER CORNERS OF THE FRONT AND 
REAR STEP FRAMe. SEE FIGURE 13-1. 

2. CABLI.NG 

REFER TO TABLE 13-1 AND FIGURE 13-2. 

A. CONNECT THE TWO CABLE SHIPPING PLUGS FROM THE POWER FRAME 
TO THE TWO CABLE SHIPPING PLUGS ON THE LOGIC FRAME LOCATED 
BEHIND THE TAILGATE G. SEE FIGURE 13-2. PIN 5344773 CONNECTS 
TO PIN 5344771 AND PIN 353922 CONNECTS TO PIN 353919. 

B. CONNECT THE CA~LE, PIN 353428, FROM THE VOLTAGE OISTRIBUTIJN 
BUS ON THE PoweR FRAME TO THE LAMINAR BUS TERMI~AL STRIP 
LOCATED NEAR THE TOP WIRING SIDE OF PANEL B-1. SEE FIGURE 
13-2 NO.1. 

C. CONN£CT THE CABLE t PIN 353427, FROM THE VOLTAGE OISTRIBUTIJN 
BUS ON THE POWBR FRAME TO THE LAMINAR BUS TERMI~AL STRIP 
LOCATED NEAR THE BOTTOM WIRING SIDE OF PANEL A-6. SEe FIGURE 
13-2 NO.2. 

D. INSTALL THE VOLTAGE CONTROL PANEL ON THE WIRING SIDE OF PA~EL 
B-3. COMPARE HOW THE CONTROL PANEL IS INSTALLED ON PANEL C-3. 
SSE FIGURE 13-2 NO.7. USE FOUR MOUNTING SCREWS, PIN 81693. 
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E. POSITION THE C-FRAME NEXT TO THE A-FRAME. THE CABLES ATTACHED 
TO THE CORE ARRAY MUST BE FED THROUGH THE HOLES IN THE SIDE 
OF THE C-FRAME BEFORE THE C-FRAME CAN BE COMPLETELY 
POSITIONED AND LEVELED. SEE FIGURE 13-2 NO.5. 

F. PLUG THE ARRAY CABLES ACCORDING TO THEIR LABELS INTO PANEL C-1 
POSITIONS A-25 TO A-28, 8-25 TO B-28, F-25 TO F-28, AND G-25 
TO G-28. 

-G. BOLT THE C AND A-FRAMES TOGETHER, SIMILAR TO STEP D IN SECTIO~ 
1 ABOVE. 

H. CONNECT THE THERMISTOR CABLE, PIN 5344737, WITH NYLON PLUGS, 
BETWEEN THE ARRAY HOUSING AND THE C-FRAME. SEE FIGURE 
13-2 NO.4. 

I. INSTALL THE JUMPER CABLES, PIN 539494 BETWEEN THE FOLLOW ING 
LOCATIONS. SE6 FIGURE 13-2 NO.6. 

A4-C1 TO C3-G28 
A4-C2 TO C3-G27 
A4-El C3-J28 
A4-E2 C3-J27 

J. CONNECT GROUND JUMPERS, PIN 5344766 - QUANTITY 6, FROM TWO 
J-PINS TO TWO J-PINS FOR EACH ROW ON PANEL A-4 TO THE ADJACENT 
ROWS ON PANEL C-3. 

K. CONNECT THE CASLE, PIN 5344712, FROM THE LAMINAR BUS TERMI~AL 
STRIP UNDER PANEL C-3 TO THE LAMINAR BUS TERMINAL STRIP UNDER 
PANEL A-4. seE FIGURE 13-2 NO.3. 

L. CONNECT THE TWO CABLES, PIN 5344764 AND 5344765, BETWEEN THE 
POWER FRAMES SAND C. SEE FIGURE 13-3. 

H. INSTALL THE TWO POWER CABLES, E-IGHT SIGNAL CABLES, TWO SIG~AL 
JUMPER CABLES AND TWO TERMINATORS AS SHOWN IN FIGURE 1~-3. 

N. REMOVE ALL SHIPPING CASTERS AND INSURE THE FRAMES ARE LEVELED. 
INSTALL THE BLOWER ASSEMBLIES TO THE FRAMES, THEN CON~ECT THE 
POWER PLUGS FROM THE FRAMES TO EACH BLOWER MOTOR. INSTALL THE 
PLATES OVER THE FRAME OPENINGS LAST. SEE FIGURE 13-4. 

O. INSTALL THE REMAINING COVERS ON THE 7302-3 BEFORE THE 
COMPLETION OF THE INSTALLATION. REFER TO THE SHIPPING GROUP 
NO. 5352891 FOR REFERENCE. 
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GATE 8 

I 
128 4 -----1 

CE 

1 

t 
1 

I 
I 
t 

PANEL 

PANEL 8 2 81 

PANEL 8 3 

~ WIRING 

A3 
K 

A6 

13 IBM 7302-3 CORE STORAGE 

GATE C 

SIDE FRAME 01 I 

GATE A 1 

I 
I 

264 I 

I CE 
PANEL 

I 
I 
I 
L 

A2 AI 
CI PANEL C 2 

PANEL C 3 
A5 A4 

1 
I 

I ~ 7 I. .. 18 II ~ 7 

I I 11111111111111111111 II 111111 i 11I1II11 
I..- PS. B ~ ~GATE G ~I. GATE H ~ I ~GATE J .. j. PS. C~ 

* 

* SEPARATED AT THESE POIN'TS, FOR SHIPMENT. 

FIGURE 13-1 IBM 1302-3 COMPONENT LOCATION - WIRING SIDE 
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CHART 

POWER SUPPLY 
FRAME 

A. 
AiAOIJ A \ A02.J 10 C IJ 2BJ \- CIJ2.7J 
AIBOIJ AIB02J TO CIK28J CIK.27J 
~l(OIJ AICQ2J TO C3A2.~ I C3f\2.7J 
AIOOIJ AID02J TO C3B'2.8J C3B27J 
AIEOIJ AIE02J TO C3C.2BJ C3C27J 
"lfOiJ AIF02J TO (3D J C. 3D27J 
1\4 AO'J e M~2J TO C3E ~ C3E27J 
MBOIJE MB02J TO C3F 7' ~J (3F27J 
I\4CO\J E A4(02J TO C3C:.2SJ C ?>b27J 
A4D01J ~ A4002J TO (?JHlSJ C ~H27 J 
A4E.OIJ l A4E02J TO (~'2.SJ C3J2.7J 
A~FOtJ~ AAF02.J TO C~2.SJ C 3K21J 

13 IBM 7302-3 CORE STORAGE 

/- NOTE X 
~/ 38235(2) 5CR 

5344773 RE.j: 
353c)2'2 REF 

CHART B 
A4COI TO C3G 2B __ 
A4C02 TO GG27 

tf4EOI TO C3J2B---
A4E02. TO C3J27 

3539)<) REF 

'534-4771 REF 

534-47~4 RE.F 
53447bS REF 

5~44131 REF 

~)~4c)4l4) REj: 
CH"RT B 
NOTE XIIl. 

X INDICATES 
SHIPPING 

.xI INDICATE:S 
POSITION. 

2II ~ELOCATE 
POSlTION 

6 

VOLTAGE CONTROL PANEL IN 
POSITION 

VOLTAGE CONTROL PANEL I N ASSEMBLED 
USE "Til BAR SCREWS 

"TWO RIGriT SIDE CASTERS TO 
SHOWN FOR SHIPPING 

FIGURE 1~2 IB~ 7302-3 INTERNAL CABLING 
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1 KEY. 1 
1 NO. 1 

13 IBM 7302-3 CORE STORAGE 

TABLE 13-1 EXTERNAL CABLES - FRAME - MEM - 7302-3 
SEQUENTIAL PLUGGING LIST 

RED TAG 1 WHITE TAG 1 PART 1 
FROM 1 TO 1 NUMBER 1 REMARKS 

1 
1 

.-... ~--...... --.... -------... ,--*--.. --...: ... --------.... ------... -.--.-------~--...... - ... --..... - ... ----~-... 
1 371 1 MEM - PWR 1 PCU - 7618 1 532542 1 400 CYCLE P)WER 1 
1 46 1 MEM - PWR 1 p:CU - 7618 ~32554 1 60 CYCLE 1 

~-" 1..uA 1 MEM G 01A 1 03F Z~Eo~ZI 87314 I 1 
1)1.. 1 23 1 MEM 9'~tJ{/t'l Olf:>l3-& IFJ7G 1 587314 1 1 
.' 1 23E 1 MEM H 02A ~ 1 03E 25F 1 587314 1 1 

1 2lG 1 MEM H 03A 1 OlF 33G 1 581314 1 1 
1 230 I MEM H 06A 1 Ol.E 25G $ 1 587314 1 1 
1 23F 1 MEM H 01A 1 03F 29G 1 587314 1 REFER TO CABLE CONNECTIO~ 1 
1 I 1 1 1 TAILGATE DIAGRAM, FIGURE 1 
1 1 1 1 1 13-3 1 

;.i 1 ~1 MEM H 16A 1 03E 17G 1 587314 1 1 
1 2lC .---- 1 MEM H I2A 1 03E 2lG 1 581314 1 1 
----............ ------..... -... --.. -.-...... --,-.... ------.---~ .. ---*--.. ---'7--... --~ ... ----.-....----~- ... .-.. 
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16 13 IBM 1302-3 CORE STORAGE 

[ G I H I, J 1 
FRAME LOCATION 

01 02 03 04 05 06 07 

A #2 CJ#3 
KZ4 A 

#1 OIF 

m@) ZIG 

D#4 

MEMG 

JUMPER 5344776 

JUMPER 5344777 / 7 
01 02 03 of 05 06 07 01 09 10 11 12 13/14 15 16 

K23 A K23 G OF KZ3D K23 F '" KZ3 C * K23 B 
03E 03F 03E 03F 03E T 03E 
25F 33G 25G - 29G ZIG 17G 

MEMH 

01 02 03 04 05 06 07 
K24 

A 01 F 
#1 ~ 17G 

rn B 

MEM J 

NOTES: 
#1 Interframe Cable 5344765 (26 pos.), from MEM Gto MEM J. 
# 2 Interframe Cable 5344764 (37 pos.), fro'm MEM G to MEM J • 
#3 Power Cable K37i (.400rv) to PCU. 
#4 Power Cable K46 (60N) to PCU. 
T Ter minator 532137. 

FIGURE 13-3 IBM 1302-3 TAILGATE DIAGRAM 

A 

B 

17/ 18 
* 

T A 

B 



" -en 
c 
~ 
m 

-z 
VI 
-t 
~ ,... ,... 
~ 
-t -o z 

34512 (28) SCR 

186933 (3) SCR 
THRU BOTTOM 
MEMBER INTO 

MUFFLER 

186933 (3) SCR 

THRU BOTTOM MEMBER INTO MUFFLER\ 

5-32 LOCKING SCR (8) 
FOR LOGIC FRAMES ONLY 

353259 \ 
186933 (3) SCRJ 

353977 (2) 

353018 BLOWER ASM 

353057 PLATE 

353058 PLATE 

~ __ --353019 (2) BLOWER ASM 

~ ~75449 (12) SCR 

~~._ ** "---·353013 (6) FILTER 

\ 186933 (3) SCR 

353259 BLOWER ASM 

-CD 
~ 

.... 
o 
~ 
". 

• N 

n 
m -z 
VI 
~ ,.. ,... ,... 
l> 
-t -o 
z 

-z 
VI 
..... 

" c 
n 
-4 -o 
z 
VI 
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3. UNIT CHECKOUT PROCEDUR5S 

REFER TO CHAPT8R 19, SYSTEM TESTING, SECTION 5. 

4. PREPARATIONS FOR RESHIPMENT 
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61'$ 

r /4 ~"(> .I 

-~ 

14 IBM 1606-2 MULTIPLEXOR 

1. UNPACKING AND MECHANICAL ASSEMBLY 

2. CABLING 

REFER TO TABLES 14-1, 14-2 AND FIGURE 14-1 FOR GENERAL CABLING 
INFORMATION~ TABLE 14-1 AND FIGURE 14-2 CONCERN DIRECT-COUPLING BETWEE~ 
THE 1094-2 AND 1040/44 SYSTEMS. 

NOTE 

CABLES B~TWEEN THE 7607 AND 7606 SHOULD BE 
THE LAST ONES CONNECTED, TO PREVENT READING 
A SHORT CONDITION WHEN MAKING A GROUNDING 
CHECK. 

TABLE 14,..1 INTER-FRAME CABLES - FRAME 03-7606 
SEQUE'NTI AL PLUGGING LIST 

.~-~--.--~~~---~----.--~---~--~---.~~--~~--.-~~-~~-~--~~-~--~-~--~-~-~~. 
1 REF.l RED TAG 1 WHITE TAG 1 PART 1 1 
1 NO. 1 FROM 1 TO 1 NUMBER 1 RE"ARKS 1 
.~~~~~.~-----~----~-.~~----~---~--.-~~-~---.-----~-~--~-~----~~----~---* 
1,,~ 1 03F 21G 1 01F 21G 1 587339 1 1 
1 61 1 03F 25G 1 OlE 25F 1 587346 1 1 
1 56B 1 03F 29F 1 02F 21E 1 587345 1 1 
1 52 1 03F 33F 1 02E 330 1 587351 1 1 
1 62 1 03F 31E 1 01F 25C 1 587341 1 1 
1 56A 1 03F 41G. I 02·F 25D 1 587346 1 1 
I 62A 1 03F 45E 1 OIF 21E 1 581340 1 1 
1 6lB 1 03F 45F 1 01F 25E 1 587341 1 1 
1 56 1 03F 45G 1 02F 21C 1 587346 1 1 
1 65 1 03F 53C 1 03E 370 1 587333 1 JUMPER 1 
1 51 1 03E 21E 1 02'E 310 1 587345 1 1 
1 514 1 03E 21F 1 02E 21G 1 581342 1 1 
1~ 1 03E 25E 1 OlE 25C 1 587339 1 1 
1 60 1 03E' 29E 1 01F 21F 1 581341 1 1 
1 60A 1 03E 33E 1 01F 25G 1 581348 1 1 

~..- 1 ~1 03E37E 1 OlE 25G 1 587338 1 1 C~~. _____ • _____________ • _____________ • ________ • ________________________ ---* 

f,f)? o ~v ~G 
CJ 

GoD a,~ ;'7C:' 0' ( 
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TABLE 14-2 EXTERNAL CABLES - FRAME 03-1606 
SEQUENTIAL PLUGGING LIST 

.~~~-~.--~-~--~~~-~-.--~~--~~~-~--*-------~.~-~-~-~----~~~------~--~---* 
1 KE Y. 1 
1 N~. 1 

RE,o TAG 
FROM 

1 WHITE TAG 1 PART 1 
1 TO 1 NUMBER 1 RE'4ARKS 

1 
1 

.~~~--.------~------.--~~--~~~~~--.~--~---~.~---~--~---~------~-~--~---. 
1 31J 1 03 PWR 
1 38J 1 03 PWR 
1 11 1 03F 210 
1 12 1 03F 21 E 
1 12B 1 03F 21F 
1 I1B 1 03F 250 
1 12A 1 03F 25E 
1 l1A 1 03F 290 
1 23A 1 03F 29E 
1 23F 1 03F. 29G 
1 l1C 1 03F 330 
1 12C 1 03F 33E 
1 23G 1 03F 33G 
1 18 1 03F 310 
1 13 1 03F 31F 
1 1 1 03F 31G 
1 18A 1 03F 410 
1 13A 1 03F 41E 
1 138 1 03F 41F 
1 1 8 B 1 03F 450 
1*100 1 03F 490 
1 10E I 03F 49E 
1 10F 1 03F 49F 
1 lOG 1 03F 49G 
1 10 1 03F 530 
1 lOA 1 03F 53E 
1 lOB 1 03F 53F 
1 10C 1 03F 53G 
1 238 1 038 11G 
1 23C 1 03E 2IG 
1 23E 1 03E 25F 
1 230 1 03E 25G 
1 16 1 03E 29F 
1 liB 1 03E 29G 
1 23 1 03E 330 
1 16A 1 03E 33F 
lilA 1 03E 33G 
1 16B 1 03E 31F 
1 11 1 03E 31G 

1 PCU - 1618 1 532542 1 400 CYCLE 1 
1 PCU - 7618 1 532973 1 60 CYCLE 1 
1 06{N')E 13F 1 581314 1 1 
1 06(N)E 13F 1 587314 1 1 
1 06tN)E 21C 1 587314 1 1 
106 (N'lE I1Fl 587314 1 1 
1 06(N1E 17F 1 581314 1 1 
1 06(N°)E 21C 1 581314 1 1 
1 MEM G 01A 1 581314 1 1 
1 MEM H 07A 1 587314 1 1 
1 06tN')E 17C 1 587314 1 1 
1 06tN~E 17C 1 587314 1 1 
1 HEM H 03A 1 581314 1 1 
1 06tN')F 41F 1 581314 1 1 
1 06'(N)F 41F 1 581314 1 1 
1 08H 09C 1 581323 1 1 
1 06(N')F 33C 1 531641 1 1 
1 06tN1F 33E 1 531641 1 1 
1 06(N)F 37F 1 581314 1 1 
1 06(N')F 31F 1 581314 1 1 
1 06F 25C 1 587314 I*ONLV ONE CABLE FROM 1 
1 06F 25C 1 581314 1 GROUP 10 IS REQUIRED F3R 1 
1 06F 25C 1 587314 1 EACH DATA CHANNEL. 1 
1 06F 25C 1 587314 1 ANY 1607 CA~ BE ASSIGNED 1 
1 06F 25C 1 587314 1 ANY CHANNEL lA-H) BY 1 
1 06F 25C 1 587314 1 PLUGGING ITS CABLE INTD 1 
1 06F 25C 1 587314 1 THE APPROPRIATE CONNECTOR 1 
1 06F 25C 1 587314 1 ON THE MULTIPLEXOR. 1 
1 MEM H 16A 1 587314 1 TERMINATE U~USEo 1 
1 MEM HilA 1 581314 1 CONNECTORS ~ITH IBM PART 1 
1 MEM H OlA 1 587314 1 NO. 532136. 1 
1 MEM H 06A 1 587314 1 1 
1 06eN'lE05o 1 587314 1 1 
1 06(N)E 050 1 587314 1 1 
1 MEM G 03A 1 581314 1 1 
1 06(N')E110 1 587314 1 1 
1 06(N1E 170 1 581314 1 1 
1 06(N')E210 1 587314 1 1 
1 .06(N)E 210 1 587314 1 1 
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C o E F 
R-65 R-60c K-16b 

03F 53C OIF 45E 06(N') E21D 

R-60d K-16a 
OIF 41F 06(N') EI7D 

R-60 K-16 
OIF 21F 06(N') E05D 

K-23e 
MEM -H-02A 

R-60b R-51 R-51a 
OIF 45F 02E 370 02E 21G 

R-60a 
OIF 41E 

J~37J.1 IK38J.1 pcu pcu 
C 0 400"" 60- F 

R-65 * K-IO * K-IOa * K-IOb 
03E 370 06F 25C 06F 25C 06F 25C 

CHANNEL A CHANNEL B CHANNEL C 

* K-IOd * K-IOe * K-IOf 

&~~Nfl5~ ~~IJfNir~ 9~~3~~ 
K-18b R-62a R-62b 

06(N') F37F OIF 21E OIF 25E 

K-180 K-130 K-13b 
06(N ' l F33C 06(N) F33E 06(N) F37F 

K-18 R-62 K-13 
06(N') F41F OIF 25C 06(Nl F41F 

K-17c K-12c R-52 
06 (N') EI7C 06(N) EI7C 02E 330 

K-170 R-610 R-56b 
06{N') E21C OlE 2.5C 02F 21E 

K-17b K-120 
06{ Nil EI7F 06(N) EI7F 

K-17 K-12 K-12b 
06{N') EI3F 06(N) EI3F 06(N) E21C 

-

* ONLY ONE CABLE FROM GROUP 10 IS REQUIRED FOR EACH 7607 DATA CHANNEL. 
A 7909 CAN ALSO BE ASSIGNED ANY CHANNEL (A THRU H) BY SUBSTITUTING 
CABLES K66, A-G I FOR GROUP 10 AND PLUGGING THEM INTO THE APPROPRIATE 
CONNECTORS ON THE MULTIPLEXOR. TERMINATE UNUSED CONNECTORS WITH 

PART NO 532136 

FRAME 03 

G 
K-II 

06(N) E21D 

K-Ila 
06(N) EI7D 

K-Ilb 
06(N) E05D 

K-23d 
MEM-H-06A 

K-23c 
MEM -H-12A 

K-23b 
MEM -H-16A 

G 
*' K-IOg 

06F 2 C 
CHANNEL 0 

* K-IO~ 
~~~N~L S 

R-56 
OIF 21C 

R-560 
02F 250 

K-7 
08H 09C 

K-23g 
MEM-H-03A 

K-23f 
MEM-H-07A 

R-61 
OlE 25F 

R-61b 
OlE 29E 

BOX 7606 

MULTI PLEXOR 

FIGURE l~-l 1606-2 r.llGATE PLUGGING DIAGRAM 

37 

33 

29 

25 

21 

17 

13 

09 

05 

01 

53 

49 

45 

41 

37 

33 

29 

25 

21 

17 
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TABLE 14-3 DIRECT COUPLING CABLES 1606 TO 1040/44 SYSTEMS 

1 KE:Y 1 FROM 
1 NO. 1 1606 

1 
1 

TO 
7106 

1 PART 1 
1 NUMBER 1 REMARKS 

1 
1 

.-~~--.----~~---.-----~~------.~---~--~.~----~---------~---~-------~-~~. 
1 62 1 03E 29F 1 0IClN') U09 1 587314 1 1 
1 03E 29G 01CtN) U09 1 587314 1 1 
1-----1---------1-------------1--------1-------------------------------1 
1 62A 1 03E 33F 1 01C(N') U13 1 587314 1 1 
1 1 03E 33G 1 01C(N) U13 1 587314 1 1 
1-----1---------1-------------1--------1-------------------------------1 
1 628 1 03E 37F 1 01ClN') U17 1 581314 1 1 
1 1 03E 37G 1 01CIN) U17 1 587314 1 1 
1-----1---------1-------------1--------1-------------------------------1 
1 62C 1 03F 210 1 01CIN') U21 1 581314 1 1 
1 1 03F 21E 1 01CIN) U21 1 587314 1 1 
1-----1---------1-------------1--------1-------------------------------1 
1 620 1 03F 250 1 01CIN') U25 1 587314 1 1 
1 1 03F 25E 1 01C(N) U25 1 587314 1 1 
1-----1---------1-------------1--------1-------------------------------1 
1 62E 1 03F 290 1 01CeN') U29 1 587314 1 1 
1 1 03F 21F 1 01C(N) U29 1 587314 1 1 
1-----1---------1-------------1--------1-------------------------------1 
1 62F 1 03F 330 1 OlC(N') L21 1 587314 1 1 
1 1 03F 33E 1 01ClN) L21 1 587314 1 1 
1-----1---------1-------------1--------1-------------------------------1 
1 6aG 1 03F 370 1 01ClN') U33 1 587314 1 1 
1 1 03F 31F 1 01CIN} U33 1 587314 1 1 
1-.---1---------1-------------1~-------1-------------------------------1 
1 62H 1 03F 450 1 01CeN') U41 1 587314 1 1 
1 1 03F 41F 1 01CeN) U41 1 587314 1 1 
1-----1---------1-------------1~-------1-------------------------------1 
1 63 1 03F 410 1 01C(N') U37 1 531641 1 1 
1 1 03F 41E 1 OlClN) U37 1 531641 1 1 .------....... ---... --.. -.--... ------------.----... ---......... ---....... ~------~----~------,.-. ... -.. ------. 
1*66 1 03F 530 1 01C L17 1 587314 1 CHAN. A -ONLY ONE CABLE FROM 1 
1 66A 1 03F 53E 1 01C L17 1 587314 1 CHAN. B GROUP 66 IS REQUIRED FOR 1 
1 668 1 03F 53F 1 01C Ll7 1 587314 1 CHAN. C EACH CHANNEL , A-H). TERM-l 
1 66C 1 03F 53G 1 01C L17 1 587314 1 CHAN. D J.NAT E UNUSED CONNECTORS 1 
1 660 1 03F 490 1 01C L17 1 587314 1 CHAN. E WITH PART "0. 532136. 1 
1 66E 1 03F 49E 1 01C L17 1 587314 1 CHAN. F 1 
1 66F 1 03F 49F 1 01C 'L17 1 587314 1 CHAN. G 1 
1 66G 1 03F 49G 1 01C L17 1 587314 1 CHAN. H 1 ....... ~--.- .. -.... -... --.-.-------------........ ------.-----------------~------ .... - ....... ---.. -,. 
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C o 
R-65 

03F 53C 

R-60b 
OIF 45F 

R-60a 
OIF 41E 

C 0 
R-65 * K-66 

03E 370 OIC Ll7 
CHANNEL A 

* K-66d 
OIC Ll7 

CHANNEL E 

K-62h 
OIC (N') U41 

K-63 
OIC (N') U37 

K-62g 
OIC (N') U33 

K-62f 
OIC(N') L21 

K-62e 
OIC (N') U29 

K-62d 
OIC (N') U25 

K-62c 
OIC (N') U21 

'14 (3M 7606-2 MULTIPLEXOR 

E F 

R-60c K~62b 
OIF 45E OIC (N I

) UI7 

R-60d K-6?a 
OIF 41F OIC (N ) UI3 

R-60 K-62 
OIF 21F OIC (N I

) U09 

K-23e 
MEM-H-02A 

R-51 R-51a 
02E 370 02E 21G 

1~37J.1 IK38~r PCU PCU 
400'" 60'" F .. K-66a .. K:"66b 

OIC Ll7 OIC Ll7 
CHANNEL B CHANNEL C 

* K-66e * K-66f 
OIC Ll7 OIC Ll7 

CHANNEL F CHANNEL G 

R-62a R-62b 
OIF 21E OIF 25E 

K-63 K-62h 
OIC (N) U37 OIC (N) U41 

R-62 K-62g 
OIF 25C OIC (N) U33 

K-62f R-52 
0IC(N)L21 02E 330 

R-61a R-56b 
OlE 25C 02F 21E 

K-62 d 
OIC(N) U25 

K-62c K-62e 
OIC (N) U21 OIC'(N) U29 

G 
K-62 b 

OIC ( N ) UI7 
K-62a 

OIC (N) UI3 

K- 62 
OIC (N) U09 

K- 23d 
MEM-H-06A 

K-23c 
MEM - H -12A 

K-23b 
MEM - H -16A 

G 

* K-66c 
OIC Ll7 

CHANNEL 0 

* K-660 
OIC Ll7 
CHANNEL H 

R-56 
OIF 21C 

R-56a 
02F 250 

K-7 
08H 09C 

K-23g 
MEM-H - 3A 

K-23f 
MEM- H -07A 

R-61 
OlE 25F 

R-61b 
OlE 29E 

37 

33 

29 

25 

21 

17 

13 

09 

05 

01 

53 

49 

45 

41 

37 

33 

29 

25 

21 

17 

* ONLY ONE CABLE FROM GROUP 66 IS REQUI RED FOR EACH CHAN NEL (A THRU H L 
TERMINATE UNUSED CONNECTORS WITH PART NO. 532136. 

FRAME 03 BOX 7606 

MULTIPLEXOR (OCS) 

FIGURE 14-2 7606-2 TAILGATE PLUGGING DIAGRAM (DCS) 
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3. UNtT CHECKOUT PROCEDURES 

REFER TO CHAPTBR 19, SYSTEM TeSTING, ~ECTION 4. 

4. PREPARATIONS FOR RESHIPMENT 
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15 IBM 7b07 DATA CHANNEL 

1. UNPACKING AND MECHANICAL ASSEMBLY 

LEVELING OF UNITS lS REQUIRED TO IMPROVE THEIR APPEARANCE AND TO 
PERMIT PROPER TRACKING OF THE SLIDING GATES WHEN THEY ARE MOVED IN AND 
OUT .. 

TO LEVEL THE 7607, HOLD A CARPENTERS LEVEL ON THE TJP OF THE FRAME 
(DO NOT REST LEVEL ON COVERS AS IMPROPER LEVEL MAY BE OBTAINED) 
CHECKING LEVEL IN BOTH DIRECTIONS. RAISE THE LEVELING PAD AT THE 
LOWEST CORNER SUFFICIENTLY TO PERMIT ADJUSTMENT OF REMAI~ING PADS. ALL 
CASTERS EXCEPT THE TOW8R CASTER SHOULD BE OFF THE FLOOR ~HEN LEVELI~G 
IS COMPLETS. 

WHEN THE 7607 HAS BEEN LEVELED, THE TOWER SHOULD BE MOVED IN A~D 
OUT TO CHECK TOWER AND CASTER ADJUSTMENT AS FOLLOWS-

A. OBSERVE WIRING SIDES OF GATES CLOSELY. THEY MUST NOT STRIKE 
VERTICAL FRAME MEMBERS ON THE FRONT OF THE UNIT. 

B. TOWER CASTER SHOULD BE ADJUSTED SO THAT THE TOWER WILL ~OT BI~D 
WITH TOP FRAME MEMBERS. 

C. GATE CASTERS SHOULD BE ADJUSTED TO CLEAR THE FLOOR BY 
APPROXIMATELY 1/4 INCH WHILE SLIDING THE TOWER IN AND OUT. 

D. THE GATE CAST~RS ARE LIFTED OFF THE FLOOR WHEN THEY ARE LOCKED 
TO THE TOWER BY AN ADJUSTABLE ECCENTRIC ROLLER AS IT RIDES ON 
A CAM, SEE FIGURES 5-4, 5-5, AND 5-6, CHAPTER 5. YOU MAY HAVE 
TO ADJUST THE ROLLER TO OBTAIN SUFFICIENT LIFT IN THE GATES, 
AND ALSO TO OBTAIN A STRAIGHT TOP COVER LINE WITH RESPECT TO 
ADJOINING GATES. 
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2. CASLING 

CABLES BETWEEN THE 7601 AND 7606 SHOULD BE THE LAST ONES 
C6NNECTED, TO PREVENT READING A SHORT CONDITION WHEN MAKING A GROUNDING 
CHECK. 

REfER fa TABLES 15-1, 15-2, AND FIGURE 15-1 FOR INFJRMATION ON 
1601 N'. REFER TO FIGURa 15·2 FOR Nt+l CABLING INFORMATION. TABLES 
15-1, 15-3, AND FIGURE' 15-3 GIVE CABLING INFORMATION ON 1601-2 (Nl. 

WHEN D'IRECT-COUPLING BETWEEN THE 7094-2 AND A 1040/44 SYSiTEM t 

REFER TO TABLE 15-4 AND FIGURE 15-4. 

TABLE 15-1 INTER-FRAME CABLES - FRAME 06-7601 
SEQUENTIAL PLUGGING LIST 

... ----~---- ... -... .-... ---.-,--~.-.--~----~-------.... ---.............. ..-.;---~-------.... - ..... -- ....... -~--.--.... -... 
1 REF. 1 
1 NO. 1 

RED TAG 
FROM 

1 66 1 06F 45E 
166A 1 06F; 49E 
1 668 1 06F 49F 
1 66C 1 06F 53F 

1 WHITE TAG 1 PART 1 
1 TO 1 NUMBER 1 

1 06E 09E 
lObE 05E 
lObE 05F 
lObE 01F 

1 581332 1 JUMPER 
1 581332 1 JUMPER 
1 587332 1 JUMPER 
1 587331 1 JUMPER 

RE'4ARK.S 
1 
1 

1 
1 
1 
1 

• ........,.--- .......... -~ ..... -..---.... --..... - .. .,. ... --.. ---............ -.----...... --*-...... ---.... -----'-"'---.... -.-. ... --- ... - .. -~ ..... 
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1 KEY.:1 
1 Nfl. 1 

1 35 1 
1 35A 1 
1 31A 1 
1 1 
1 38A 1 
1 1 
1 44 1 
1 44A 1 
1 45 1 
1 21 1 
1 20 1 
1 10 1 
1 1 
1 18A 1 
1 15A 1 
1188 1 
1 18 1 
1 90 1 
1 9E 1 
1 98 1 
1 9C 1 
1 9 1 
1 9A 1 
1 16 1 
1 3 1 
1 14A 1 
1 11 1 
1 17C 1 
1 16A 1 
1 I1B 1 
1 2 1 
1 17A 1 
1 16B 1 
1 80 1 
1 8A 1 
1 8t 1 
1 8 1 
1 8B 1 

15 IBM 7601 DATA CHA~NEL 

TAB LE 1,5-2 EfXTERNAL CABLES - FRAME 06-7607-1 (N') 
SEQUENTIAL PLUGGINGllSf" 

RED TAG 
FROM 

1 WHITE TAG 1 PART 1 
1 TO 1 NUMBER 1 RE\1ARKS 

06 PWR 
06 PWR 
06 PWR 

06 PWR 

1 CUST. REC. 1 
1 CUST. REC. 1 
1 7618 PCU 1 
1 1 
1 7618 PCU 1 
1 1 

06 PWR 1 129 BANK 1 1 
06 PWR 1 729 BANK 2 1 
06 PWR 1 716 PRINTER 1 
06F21,25,29El 729 BANK 2 1 
06F21,25,29Fl 729 BANK 1 1 
06F 25C 1 OlF 530 1 

1 1 
06(N'JF 33C 1 03F 410 1 
06F 37C * 1 06tN'+I)Fl7Fl 
06CN')F 31F 1 03F 450 1 
06tN')F 41F 1 OlF 310 1 
06(N')F 45C 1*09.- 45C 1 
06(N')F 450 1 09 - 450 1 
06CN')F 49C 1 09 - 49C 1 
06tN')F 490 1 09 - 490 1 
06tN')F 53C 1 09 - 53C 1 
06(N')F 530 1 09 - 530 1 
06(N')E 050 1 OlE 29F 1 
06CN')E 05,01 PRINTER #2 1 
06(N')E 13E 1 06(N'+1)E13Fl 
06fN')E 13F 1 OlF 210 1 
06{N')E l1C 1 03F 330 1 
06(N')E 110 1 OlE 33F 1 
06(N')E I1F 1 OlF 250 1 
06CN')E 11,21 PRINTER 11 1 
06(N')E 2lC 1 03F 290 1 
06IN')E 210 1 03E 37F 1 
06(N')E 290 1 09 - 290 1 
06(N')E 33C 1 09 - 33C 1 
06CNt)E 330 1 09 - 330 1 
06(Nt)E 31C 1 09 ~ 31C 1 
06(Nt)E 310 1 09 - 370 1 

532953 
532953 
532542 

532973 

532536 
532536 
532535 
532121 
532121 
581314 

531641 
581314 
587314 
581314 
581323 
581323 
581323 
587323 
587323 
587323 
581314 
532120 
581314 
581314 
581314 
581314 
581314 
532120 
581314 
581314 
581323 
581323 
581323 
581323 
587323 

1 208 3-PHASE TAPE PWR. 
1 2~8 3-PHASE TAPE PWR. 
1 400 CYCLE POWER, 
1 37A THROUGH H. 
1 6~ CYCLE pa~ER, 

1 38A THROUGH H. 
1 TAPE PWR 
1 TAPE P~R 

1 TBl 
1 
1 
1 ONLY ONE CABLE ~EEoEo IN 
1 10 - A THRJ H GROUP. 
1 
1 • OR TERMINATOR 532135 
1 
1 
1 * 1617 DATA CH. CO~SOLE 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 .. .,.-... -- .... -------~ ... - ...... --.~ .......... .-.-----.... -.... ---..---.... -.----... --------~----.---- .............. ~ ....... 
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* INSTALL T-532136 
IN UNUSED BLOCKS 

NOTE 
USE T - 533700 ON 
LAST CHANNELS OF 
EACH BAN K OF 7607S 
(06F33E - BK I. 
06F33C-BK 2) 

ALSO 

C 

K-8 
7617-37C 

K-8a 
7617-33C 

K-17a 
03F 290 

K-17c 
03F 330 

(N+I) EI7C 
(OR T-532132) 

(N+I) E21C 
(OR T-532133) 

'} 

C 

K-9 
7617-53C 

K-9b 
7617-49C 

K-9c 
7617-45C 

~-g~a 
06 2)F 33E 

(OR T-532135) 
K-18a 

03F 410 
(OR T-533700) 

K-IO (0- h) 
03F 530-H 

K- 35 K-35A - FROM CUST REC 
K-44 TO 729( I) 
K~44A TO 729(2) 

o 
K-8b 

7617-370 

K-8c 
7617-330 

K-8d 
7617-290 

K-16b 
03E 37F 

K-160 
03F 33F 

(N+ I) EI70 
(OR T-53213I') 

(N+1l E210 
(OR T-532131) 

K-16 
03E 29F 

.0 

K-90 
7617-530 

K-9c 
7617-490 

K-ge 
7617-450 

15 IBM 1601 DATA CHANNEL 

E F G 

37 

33 

29 

K-2 
PRINTER- I 25 

(N+I) EI7F K-2 21 

! K-17b K-2 
03F 250 17 

K-140 K-17 K-3 
06(2)E 13F 03F 210 PRINTER-2 13 

* R-66 K-3 
06F 45E 09 

* R-660 * R-66b K-3 
06F 49E 06F 49F 05 

* R-66c 
06F53F 01 

IK3;~ K451KlUJ PCU 716 IICU 
400 PR 60"'" F G 

R-66c 53 

* R-660 R-66b 49 

* R-66 45 

J 
K-18 

03F 370 41 

K-18b 
03F 450 

37 

NOTE 
(N+I) F33C 
(OR T-533700) 

33 

K-21 K-20 
729 729 29 

K-21 K-20 
729 729 25 

K-21 K-20 
729 729 

21 

17 

FRAME 06 BOX 76071 ----- -:-----
DATA CHANNEL - N'-

FIGURE 15-1 IBM 7601-1 eN') TAILGATE PLUGGING DIAGRAM. 
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*INSTALL T-532136 IN 
ALL UNUSED BLOCKS 

NOTE 

C 
K-8 

09 37C 
K-8a 

09 33C 

K-69b 
05A 25U 

K-69g 
05A 45U 

K-67~ 
05A 4 L 
K-67b 

05A 25L 
K-67h 

05A 49L 

C 
K-9 

09 53C 

K-9b 
09 49C 

K-9d 
09 45C 
K-67 

05A 09L 
K-67a 

05A 21L 
K-70 

05A 13U #' 

K-tOa 
c~A1.~Er3l 

o 
K-8b 

09 370 
K-8c 

09 330 
K-8d 

09 290 

K-6ge 
05A 37U 

K-69f 
05A 41U 

K-67f 
05A 41L 

K-67e 
05A 37L 

K-69h 
05A 49U 

0 
K-9a 

09 530 

K-9c 
09 490 

K-ge 
09 450 

\ 

E F 

K-67d K-69d 
05A 33L 05A 33U 
K-67c K-69c 

05A 29L 05A 29U 
* R-66 

06F 45E 
* R-66a * R-66b 

06F 49E 06F 49F 
* R-66c 

06F 53F 

1~37B .1 IK388 I pcu pcu 
400- 60"" F 

* R-66c 

* R-66a * R-66b 

* R-66 

K-69 
05A 09U 
K-69a 

05A 21U 
K-68 K-15a 

05A 13L-# 06F 37C 

THIS DIAGRAM SHOWS CONNECTIONS TO DATA CHANNEL 7909 (FRAME 05A) 
# U AND L DESIGNATIONS REFER TO CABLES COMING FROM !:!PPER AND TO 
hOWER 7909 CABLE CONNECTORS 

FRAME 06 

G 

G 

BOX 7607 II 

DATA CHANNEL N' + I 

FIGURE 15-2 IBM 7607-2 {N'+lJ TAILGATE PLUGGING DIAGRAM 

37 

33 

29 

25 

21 

17 

09 

05 

01 

53 

49 

45 

41 

37 

33 

29 

25 

21 

17 
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1 KEY. 1 
1 NO. 1 

15 IBM 7607 DATA CHA~NEL 

TABLE 15-3 EXTERNAL CABLES - FRAME 06-7607-2 (N1 
SEQU8NTIAL PLUGGING LIST 

RED TAG 
FROM 

1 WHITE TAG 1 PART 1 
1 TO 1 NUMBER 1 RE'4ARKS 

1 
1 

.~~~~.---~~--------.-------~-~~--.~-------.---~--~-~~--~-~--------~---. 
1 37E*1 
1 1 
1 1 
1 38E-l 
1 1 
1 1 
1 158 1 
1 13A 1 
1 15A 1 
1 138 1 
1 15 1 
1 13 1 
1 14F 1 
1 118 1 
1 140 1 
1 14E 1 
1 148 1 
1 14C 1 
1 14A 1 
1 12 1 
1 12C 1 
lilA 1 
1 14 1 
1 128 1 
1 11 1 

06 PWR 

06 PWR 

06(N1F 33C 
06(N)F 33E 
06(N)F 37C 
06C N) F 37F 
06(N)F 41C 
06(N1F 41F 
061N1E 05C 
061N)E 050 
06(N)E 09C 
06(N)E 090 
06·:( N ) E 13C 
061N)E 130 
06(N1E 13E 
06(NIE 13F 
061 N) E 11C 
061NlE 170 
06tN1E 17E 
06tNlE 21C 
06(N)E 210 

1 PCU - 7618 
1 
1 
1 PCU - 7618 
1 
1 
1 (N+l)F 33E 
1 03'F 41E 
1CN+l) F 37F 
1 03F 41F 
1( N+ 1) F 41F 
1 O'3F 37F 
1 (N+IJE 050 
1 03E 29G 
1 CN+l1E 21C 
1 1 N+ 1) E 210 
1 (N+l)E 17C 
1 (N+1)E 170 
1 (N+ 1) E 13F 
1 03F 21E 
1 OlF 33E 
1 03E 33G 
1 (N+1)E I1F 
1 03F 21F 
1 03E 31G 

1 532542 
1 
1 
1 532973 
1 
1 
1 531641 
1 531641 
1 587314 
1 587314 
1 581314 
1 581314 
1 587314 
1 587314 
1 581314-
1 587314-
1 581314 
1 581314 
1 587314 
1 581314 
1 587314 
1 587314 
1 587314 
1 587314 
1 581314 

1 400 CYCLE. • CABLES E 
1 THROUGH H PROVIDE POWE~ 
1 FOR IN) THRJUGH (N+). 
1 60 CYCLE. • CABLES E 
1 THROUGH H PROVIDE POWE~ 
1 FOR (N) THRDUGH (N+). 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

.~---*--~~--~----~-*--~-------~--.----~---.------~-~---~~-~--~---~~~-~. 
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C D 

K-12b K-II 
03F 21F 03E 37G 

K-12c K-Ila 
03F 33E 03E 33G 

K-14b K-14c 
(N+ I) EI7C (N+I) EI7D 

K-14d K-14e 
(N+I) E21C (N+I) E21D 

K-14f K-Ilb 
(N+I) E05D 03E 29G 

C D 

K-15 
(N+I) F41F 

K-15a 
(N+I) F37F 

K-15b 
(N+ 1 ) F33E 

K-37E TO 761S 400 CY (06 #5) 
K-37F THRU H TO 761S - 400 CY (06#6-8) 
K-3SE THRU H TO 761S - 60 CY (06#5-S) 

15 IBM 7607 DATA CHANNEL 

E F G 

37 

33 

29 

25 

21 

K-14 
06E 17F (N+I) 17 

K-14a K-12 
(N+I) EI3F 03F 25E 13 

09 

05 

01 

I,K37E,1 I K38E ~ pcu pcu 
400"" 60 .... F G 

53 

49 

45 

K-13 
03F 37F 41 

K-13b 
03F 41F 37 

K-13a 
03F 41E 33 

29 

25 

21 

17 

FRAME __ ~0~6 __ BOX __ 7_60_7_1I __ 

DATA CHANNEL -N-

FIGURE 15-3 IBM 7607-2 (N) TAILGATE PLUGGING DIAGRAM 
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TABLS 15-4 DIRECT COUPLING CABLES 1601-2 TO 7040/44 SYSTEMS 
SEQUENTIAL PLUGGING LIST ..... _----- .... ----------- .. ---_ .......... ----.-_ ................. - ....... _-------_ ..... _ ... _---_ .... - ---_ ... .-...... : ..... -- ...... -... 

1 KEY 1 1607-2 1 7106/ 1 PART 1 1 
1 NO. 1 r N '+ 1) 1 704X 1 NUMBER 1 REMARKS 1 
.~~-~.~-~~~----.~--~~~~-- ....... -~~~--.--~-----~~~~--~ ... -----~-....... -----~~---. 
1 lOA 1 06R 25C 1 03F 53E 1 587314 1 7606 CHAN. B 1 
1 70 1 06F 33C 1 010 L41 1 531f)41 1 OR TERMINATOR 533700 1 
1 68 1 06F 33E 1 01C U37 1 531641 1 1 
1 15A 1 06F 33F 1 06F 37C 1 587314 1 7607 ( N' ) 1 
1 67G 1 06F 37C 1 01C U41 1 587314 1 1 
1 69G 1 06F 31F 1 010 L45 1 587314 1 OR TERMINATOR 532135 1 
1 61H 1 06F 41C 1 01C U33 1 581314 1 1 
1 69H 1 06F 41F 1 010 L37 1 587314 1 OR TERMINATOR 532134 1 
1 90 1 06F 45C 1 09 45C l' 581323 1 1611 1 
1 9E 1 06F 450 1 09 450 1 587323 1 1611 1 
1 98 1 06F 49C 1 09 49C 1 587323 1 7611 1 
1 9C 1 06F 490 1 09 490 1 581323 1 7611 1 
1 9 1 06F 53C l 09 53C 1 581323 1 1611 1 
1 9A 1 06F 530 1 09 530 1 581323 1 1611 1 
1 37B 1 06 TBZ 1 PCU 1 532542 1 1618-400 CYCLE POWER 1 
1 38B 1 06 TBI 1 PCU 1 532913 1 1618-60 CYCLE POWER 1 
1 67 1 06E 05C 1 01C U09 1 581314 1 1 
1 69 1 06E 050 1 010 U33 1 587314 1 1 
1 61A 1 06E 09C 1 01C U29 1 581314 1 1 
1 618 1 06E 090 1 01C Ul1 1 581314 1 1 
1 67C 1 06EI 13C 1 01C L21 1 587314 1 1 
1 670 1 06E 130 1 01C U13 1 587314 1 1 
1 61E 1 06E 13E 1 01C U21 1 587314 1 1 
1 69E 1 06E 13F 1 010 U45 1 587314 1 1 
1 69C 1 06E 17E 1 010 L49 1 587314 1 OR TERMINATOR 532132 1 
1 690 1 06e 170 1 010 U31 1 581314 1 OR TERMINATOR 532131 1 
1 67F 1 06E 17E 1 01C U25 1 587314 1 1 
1 69F 1 06E 17F 1 010 U49 1 581314 1 1 
1 69A 1 06E 21C 1 010 L33 1 587314 1 OR TERMINATOR 532133 1 
1 698 1 06E 210 1 010 U41 1. 587314 1 OR TERMINATOR 532131 1 
1 80 1 06E 290 1 09 290 1 581323 1 7617 1 
1 8A 1 06E 33C 1 09 33C 1 581323 1 1611 1 
1 8e 1 06E 330 1 09 330 l. 581323 1 1617 1 
1 8 1 06E 37C 1 09 31C 1 581323 1 1617 1 
1 88 1 06E- 370 1 09 370 1 587323 1 7611 1 
.~~--.~---------.------~--.~------~.~---------~ ... ~--~--~~~----------~---. 
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C o E 
K-8 K-8b 

09 37C 09 370 
K-80 K-8c 

09 33C 09 330 

K-8d 
09 290 

K-690 K-69b 
010 L33 010 U41 

K-69c K-69d K-67f 
010 L49 010 U37 OIC U25 

K-67c K-67d K-67e 
OIC L21 OIC UI3 OIC U21 

K- 670 K-67b * R-66 
OIC' U29 OIC UI7 06F 45E 
K-67 K-69 * R-66a 

OIC U09 010 U33 06F 49E 

t37B

J IK:C8~1 pcu 
C 0 400- 60'" 

K-9 K-90 
0953C 09 530 
K-9b K-9c * R-660 

09 49C 09 490 

K-9d K-ge * R-66 
09 45C 09 450 

K-67 h 
OIC U33 
K-67g 

OIC U41 
K-70 K-68 

010 ~41 OIC U37 

K-IOo , 
03F 53E 

CHANNEL B 

* INSTALL T- 532136 IN ALL UNUSED BLOCKS 

NOTE 

F G 

K-69f 
010 U49 

K-6ge 
010 U45 

* R-66b 
06F 49F 

* R-66c 
06F 53F 

F G 

* R-66c 

* R-66b 

K-69h 
010 L37 
K-69g 

010 L45 
K-150 

06F 37C 

THIS DIAGRAM SHOWS DIRECT COUPLING CONNECTIONS TO 7040/44 SYSTEM, 
7106 PROCESSOR (FRAME 01) U AND L DESIGNATIONS REFER TO ~PPER 
AND LOWER CABLE CONNECTORS ON THE 7106. 

FRAME 06 BOX 7607 n 

DATA CHANNEL N' +1 (DCS) 

37 

33 

29 

25 

21 

17 

13 

09 

05 

01 

53 

49 

45 

41 

37 

33 

29 

25 

21 

17 

FIGURE 15-4 IBM 7607-2 (N'+ I) TAILGATE PLUGGING DIAGRAM (DeS) 
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3. UNIT CHECKOUT PROC8DUR8S 

RBFER TO CHAPTER 19, SYSTEM TESTING, SECTION 6, 8.9 (TAU). 

CAUTION 

DO NOT TURN POWER ON THE SYSTEM IF THE 1601 IS 
UNGROUNDED. A WARNING SIGN SHOULD BE TIED TO THE 
1618, INDICATING THAT THE JUMPER IS DISCONNECTED. 

3.1 TAPE ADAPTER UNIT 

REFER TO CHAPTER 19, SECTIONS 8 AND 9. 

4. PREPARATIONS FOR RESHIPMENT 
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16 IBM 1608 PJWER CONVERTER 

1. UNPACKING AND MECHANICAL ASSEMBLY 

2. CABLING 

REFER TO FIGURE 18-1 FOR MG TO PCU CABLING. 

3. UNIT CHECKOUT PROCEDURES 

CHECK LUSRICATION OF THE 1608. SEe tE REFERENCE MA~UAL FOR 
L US R. I CAT I ON INS T R UC T I ON S. SEE A L SOC H A PT E R 1 9" SECT I ON S 1 AN D 2. 

4. PREPARATIONS FOR RESHIPMENT 
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17 IBM 7617 DATA CHANNEL CONSOLE 

1. UNPACKING AND MECHANICAL ASSEMBLY 

2. CABLING 

TABLE 1 7 .... 1 IBM 7617 DATA CHANNEL CONSOLE CABLING 

............. 
------~~~--~----~ -----------------1-------------------RED TAG - FROM WHITE TAG - TO 
------------- ------- ~-~---~-- --~--~-

KEY PAR T FRAME CABLE FRAME CABLE NAME 
NO. NUMBER AND CONN. AND CONN. 

GATE GATE 
.... ~ ... -... ---------_ ... --.-.... --- ...... -----.-,- ------------ -------- -... -~--~----~---~--~ 

8 587323 CONSOLE 37C 06E 37C CE CONSOLE TO 
PANEL DATA CHANNEL 

8A 587323 CONSOLE' 33C 06E 33C CE CONsaLE TO 
PANEL DATA CHANNEL 

8B 581323 CONSOLE 370 06E 370 CE CONSOLE TO 
PANEL OAT A CHANNEL 

8C 581323 CONSOLE 330 06E 330 CE CONSOLE TO 
PANEL DATA CHA~EL 

80 581323 CONSOLE 290 06E 290 CE CONSOLE TO 
PANEL DATA CHANNEL 

9 587323 CONSOLE 53C 06F 53C CE CONSOLE TO 
PANEL OAT A CHANNEL 

! 9A 587323 CONSOLE 530 06F 530 CE CONSOLE TO 
PANEL DATA CHANNEL 

9B 581323 CONSOLE' 49C 06F 49C CE CONSOLE TO 
PANEL DATA CHANNEL 1 

9C 587323 CONSOLE 490 06F 490 CE CONSOLE TO 

t PANEL OAT A CHANNEL 
90 587323 CON SOLE 45C 06F 45C CE CONSOLE TO 

PANEL DATA CHANNEL l 
9E 587323 CONSOLE 450 06F 450 CE CONSOLE TO t PANEL DATA CHANNEL 

~ ..... -- ... .... --....... --- ------~ .... - -------- ---------- ---~--- -------------------. 
3. UNIT CHECKOUT PROCBDURES 

RBFER TO CHAPTER 19, SYSTEM TESTING, SECTION 7. 

4. PREPARATIONS FOR RESHIPMENT 
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18 IBM 7618 PCU 

1. UNPACKING AND MECHANICAL ASSEMBLY 

2. CABLING 

TABLE 18-1 AND FIGURE 18-1 HAVE BEEN REVISED TO INCLUDE CABLE A76, 
USED WHEN THE 7094-2 IS DIRECT-COUPLED TO A 7040/44 SYSTEM. FIGURE 18-2 
SHOWS THE VOLTAGE PANEL CONNECTORS ON THE REAR OF THE UNIT. 

WHEN THE PCU IS INTENDED FOR DIRECT-COUPLING, A SMALL BRACKET 
CONTAINING THREE EMERGENCY POWER-OFF (EPO) CONNECTORS (2 FEMALE, 1 ~ALE) 
IS AFFIXED TO THE LOWER RIGHT-HAND FRAME MEMBER THAT EXTENDS BELOW THE 
VOLTAGE CONNECTOR PANEL (VIEWING UNIT FROM THE REARl. CABLE A16 MAY BE 
PLUGGED INTO EITHER CONNECTOR 8 OR C tFEMALEl. 

THREE EPO TERMINATORS 12-5342330, 1-5342331) ARE I~CLUDED IN THE 
SHIPPING GROUP. THEY MUST BE PLUGGED INTO THE UNUSED CO~NECTORS, OR 
INTO ALL THREE CONNECTORS WHEN THE SYSTEM IS NOT DIRECT-COUPLED. 
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TABLE 18-1 EXTERNAL CABLES - PCU TO 7618 
SEQUENTIAL PLUGGING LIST 

.~~--.~-~-~-----~~~.-~---~-------.~-~~~---.~-~---~~~-~-------~~~~-~---. 
1 KEY. 1 REO TAG 1 .WHI TE TAG 1 PART 1 1 
1 NO. I FROM 1 TO 1 NUMBER 1 REMARKS 1 
.~-~-~.---~~----~--~.--------~----*-------~*--~~--------~-~--~-~-~-~--~* 
1 31 1 PCU 7618 I CUST. REC. 1 532969 1 NOTE- REFER TO FIGURES 1 
1 48 1 PCU 1618 1 PRINTER 116 1 535515 1 18-1, 18-2. AND 4-2. 1 
1 32 1 PCU 7618 1 M.G. 7608 1 532967 1 60 CYCLE 1 
1 33 1 PCU 7618 1 M.G. 1608 1 532970 1 400 CYel E 1 
1 31t 1 PCU 1618 1 M.G. 1608 1 532542 1 CONTROL 1 
1 42 I PCU 1618 1 CONSOLE 11511 532553 1 1 
1 37 1 PCU 1618 1 CONSOLE 71511 532542 1 400 CYCLE 1 
1 43 1 PCU 1618 1 CONSOLE 11511 532554 1 1 
1 46 1 PCU 1618 1 MEM 1 532554 1 1 
1 371 1 PCU 1618 1 MEM 1 532542 1 400 CYCLE 1 
1 31K 1 PCU 1618 1 I.PU - 1111 1 532542 1 400 CYCl E 1 
1 38K 1 PCU 1618 1 IPU - 1111 1 532913 1 60 CYCLE 1 
1 38M 1 PCU 1618 1 ASU - 1109 1 532973 1 60' CYCLE 1 
1 31M 1 PCU 7618 1 ASU - 1109 1 532542 1 400 CYCl E 1 
1 37J 1 PCU 1618 1 MPXR "'" 1606 1 532542 1 400 CYCLE 1 
1 38J 1 PCU 1618 1 MPXR - 1606 1 532973 1 60 CYCLE 1 
1 38H 1 PCU 1618 1 7601 f8 1 532913 1 60 CYCLE 1 
1 31H 1 PCU 1618 1 7607 ,.8 1 532542 1 1 
1 37G 1 PCU 1618 1 7607 *1 1 532542 1 1 
1 38G 1 PCU 1618 1 1601 *1 1 532973 1 60' CYCLE 1 
1 38F 1 PCU 7618 1 7607 i6 1 532973 1 60 CYCLE 1 
1 37F 1 PCU 1618 1 7607 *6 1 532542 1 400 CYCLE 1 
1 37E 1 PCU 7618 1 7601 l5 1 532542 1 400 CYCLE 1 
1 38E 1 PCU 1618 1 1601 ~5 1 532913 1 1 
1 380 1 PCU 1618 1 7601 "4 1 532913 1 1 
1 310 1 PCU 7618 1 1607 ~4 1 532542 1 1 
1 37C 1 PCU 7618 1 7607 .3 1 532542 1 1 
1 38C 1 PCU 7618 1 7601 ~3 1 532913 1 1 
1 38B 1 PCU 7618 1 1601 ~2 1 532913 1 1 
1 378 1 PCU 7618 1 1607 \\2 1 532542 1 1 
1 31A 1 PCU 7618 1 1607 MOD I 1 532542 1 1 
1 38A i PCU 7618 1 7601 MOD I 1 532913 1 1 
1 36 1 729 1 129 1 535098 1 AS REQUIRED 1 
1 40 1 PRINTER 716 1 PUNCH 721 1 320181 1 1 
1 41 1 PRINTER 716 1 READER 711 1 513320 1 1 
1 A76 1 PCU 1618 1 1106-704X 1 381492 1 EPa DIRECT COUPLED SYSTEM 1 
.~~--.~---~--~---~-.-~~~-~----~--.~---~-~-.---~---------------~---~--~. 
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REAR 

SEE 
NOTE 

7618 

1---------

AC CONVENIENCE 

~ 
OUTLETS 

(!;) .4------
~ 

PN 532967 

PN 535515 

[]MJ 
T 

PN 532542 

NOTE: SEE FIGURE 18-2 FOR DETAIL. 

POWER CONVERTER 7608 

PN 532537 

--, 
I 

FIGURE 18-1 PCU TO MG CABLING 
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I/O CHANNEL 2 I/O CHANNEL 1 

{B} 
I/O CHANNEL 4 I/O CHANNEL :3 

I/O CHANNEL 6 I/O CHANNEL 5 

<{§3} <{8} 
I/O CHANNEL 8 I/O CHANNEL 7 

<{I~>, 
7109 

ASU MPLXR 

___ ",,7110 {8} 
MEMORY IPU 

CONSOLE CONSOLE 
SPARE CONSOLE 

o o 

FIGURE 18-2 PCU CONNECTOR DETAIL 
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3. UNIT CHECKOUT PROCBDUR8S 

REFER TO CHAPTeR 19, SYSTEM TESTING, SECTIONS 1 AND 2. 

4. PREPARATIONS FOR RBSHIPMENT 
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19 SYSTEM TESTI~G 

1. GENERAL 

THIS SECTION CONTAINS INSTRUCTIONS FOR CHECKING AND DETERMINING 
PROPER OPERATION OF THE IBM 7094-2 SYSTEM. THE INFORMATION IS ARRA~GED 
IN THE BASIC ORDER FOR THE VARIOUS OPERATIONS FROM AN OVERALL SYSTE~S 
STANDPOINT, WITH SPECIAL INSTRUCTIONS PROVIDED FOR SPECIFIC UNITS AS 
REQUIRED. 

2. POWER TESTING 

2.1 PHASING CHECK 

THE INPUT VOLTAGES ON THE 1618 MAY BE INCORRECTLY PHASED WHICH 
WILL CAUSE BLOWERS ON THE SYSTEM TO RUN IN REVERSE. THE BLOWERS SHJULD 
BE CHECKED AS SOON AS POWER IS RECEIVED ON THE SYSTEM. CHECK THE 
BLOWER ROTATION AS FOLLOWS-

A. THE BLOWERS ON ALL GATES MUST ROTATE IN A CLOCK~ISE DIRECTION 
WHEN VIEWED FROM THE HINGED END OF THE GATE. 

B. CHECK BLOWER ROTATION BY HOLDING A STRIP Of HEAVY PAPER OR IBM 
CARD STOCK LIGHTLY AGAINST THE ROTATING SHAFT A~D OBSERVE 
DI.RECTION IN WHICH THE PAPER IS MOVED. 

NOTE 

TO CHANGE: PHASING THAT IS INCORRECT, 
CHANGE ANY TWO INPUT CONNECTIONS IN 
THE 7618. 

2.2 POWER-ON CHECK 

THE POWER DISTRIBUTION SYSTEM SHOULD BE CHECKED THOROUGHLY IN 
AOCBRDANCE WITH THE FOLLOWING PROCEDURE-

A. SET ALL POWER SWITCHES TO THE -OFF- POSITION. 

B. SET ALL CLRCUIT BREAKERS TO THE -ON- POSITION. 

t. SST ALL EMERGENCY OFf SWITCHES TO THE -ON- POSITION. 

D. S8T TEST AREA MAtN POWER CIRCUIT BREAKER TO THE -ON- POSITION. 

E. oePRESS THE 7618 UNIT POWER ON RESET SWITCH. 
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NOTE 
THE 60 CYCLE POWER IS AVAILABLE IN THE 
1618 AND THE 48V SUPPLY IS ENERGIZED 
WHEN THE POWER ON RESET SWITCH IS 
ENERGIZED IN THE 7618 UNIT. 

F. SET THE 7608 UNIT CIRCUIT BREAKER TO THE -OFF- POSITIO~t A~D 
THEN TO THE -ON- POSITION. 

G. DEPRESS THE 1618 UNIT POWER ON SWITCH TO START THE 7608 UNIT 
AND/OR INITIATE D-C POWER-ON SEQUENCE. 

H. CHECK THAT THE VOLT METER ON THE 1618 UNIT INDICATES A VOLTAGE 
WHEN THE METER SELECTOR SWITCH IS SET TO POSITIONS PHASE 1 AND 
2, PHASE 2 AND 3, AND PHASE 3 AND 1. 

I. SET THE POWER SWITCHES ON THE 7606-2, 1111, 1109, 1601, 
1302, 7151, 111, 116, AND 121 TO THE -ON- POSITION A~D CHECK 
THAT THE POWER INDICATOR LIGHTS ARE LIT. 

2.3 EMERGENCY OFF SWITCH CHECK 

A. WI TH POWER UP ON THE SYSTEM, PULL THE EMERGENCY OFF SW ITCH O~ 
THE 1151 CONSOLE TO THE -OFF- POSITION. 

8. CHECK THAT ALL POWER IS REMOVED FROM THE SYSTEM AND ALL 
INDICATOR LIGHTS TURN OFF AND ALL BLOWERS STOP. 

NOTE 
POWE'R WI LL STI LL BE PRESENT IN THE 
7618 UNIT. 

c. DEPRESS EMERGENCY-OFF SWITCH ON THE 7151 CONSOLE. 

D. DBPRESS THE POWER-ON RESET SWITCH ON THE 7618 U~IT. 

E. SET THE CIRCUIT BREAKER ON THE 1608 UNIT TO THE -OFF- POSITION 
AND THEN TO TH~ -ON- POSITION. 

F. DEPRESS THE POWER~ON SWITCH ON THE 7618 UNIT A~D CHECK THAT 
POWER COMBS UP ON THE SYSTEM. 

G. PULL THE EMERGENCY-OFF SWITCH ON THE 1618 UNIT AND CHECK THAT 
ALL POWER IS REMOVED FROM THE SYSTEM. 

NOTE 
ALL POWER WILL BE PRESENT IN THE 
1618 HOT BOX. 

H. DBPRESS THE EMERGENCY-OFF SWITCH AND THE POWER~ON RESET SWITCH 
ON THE 1618 UNIT. 



PAGE 

IBM 1094-2 CE INSTALLATION INSTRUCTIONS MAt 13. 1964 

104 19 S'Y S T EM T E sri N G 

I. S6T THE Cl RCUI,T BREAKER ON THE 1608 TO THE -OFF- POS IT ION THE~ 
TO THE -ON- POSITION. 

J. DEPRE,SS THE POWER-ON SWITCH ON THE 1618 UNIT A~D OBSBRVE THAT 
POWER COMES UP ON THE SYSTEM. 

2.4 CONVENIENCE OUTLET CHECKS 

THE FOLLOWING PROCeDURE WILL BE USED TO CHECK ALL CONVE~IENCE 
OUTLETS IN THE SYSTEM. 

PLUG A TEST LAMP INTO ANY CONVENIENCE OUTLET ON THE 1607, 1606, 
7109, 111, 716, 121, 1151, 1618~ OR 1302-3. UNIT AND DO THE FOLLOWI~G-

1. SET THE TEST LAMP SWITCH TO THE -ON- POSITIO~ AND 
CHECK THAT THE TEST LAMP LIGHTS. 

2. UNPLUG THE TEST LAMP FROM THE CONVENIENCE OUTLET, PLUG 
A POLARITY TESTER INTO THE CONVENIENCE OJTLET AND 
CHECK THAT THE POLARITY TESTER LIGHTS. 

3. UNPLUG THE POLARITY TESTER FROM CONVENIENCE JUTLET~ 

2.5 REFERBNCE VOLTAGE CHECK - IBM 1618 

ADJUST THE OUTPUT OF THE 1618 TO 142V DC +OR- 2 V. WITH THE MG 
U~D5R FULL LOAD, USE A 1/4 PERCENT DEVIATION METER TO MEASURE ACROSS 
C-l ON THE MG CONTROL P~NEL. ADJUST THE OUTPUT BY ROTATING THE CONTROL 
KNOB. THE FINAL VOLTAGE SETTING SHOULD BE MADE AFTER MEASURING, 
RECORDING AND ANALYSING THE LOGIC VOLTAGES ON THE VARIOUS UNITS IN THE 
SYSTEM AND DETERMINING THAT FURTHER ADJUSTMENT OF OUTPUT VOLTAGE WILL 
REDUCE THE NUMBER OF INDIVIDUAL POWER SUPPLY ADJUSTMENTS NEEDED TO 
BRING ALL LOGIC VOLTAGES WITHIN TOLERANCE. 

2.6 BIAS CHECK 

THE MBTERS ON THE OPERATORS CONSOLE ARE ACROSS THE INPUT OF THE 
MARGINAL SUPPLIES. IT IS POSSIBLE TO HAVE AN INDICATION THAT VOLTAGES 
ARE BEING VARIED ON A PARTICULAR UNIT WITHOUT ACTUALLY VARYING THE 
VOLTAGE ON THE GATES. IT IS, THEREFORE, NECESSARY TO CHECK THE BIAS 
VOLTAGES AT THE GATES DURING THE FIRST OCCASION OF DIAGNOSTIC BIAS 
RUNS. 

2.1 THERMAL AND FUSE CHECK 

THESE CHBCKS MAY BE MADE AT THE CONVENIENCE OF THE INSTALLER. WITH 
SYSTEM POWER UP, CHECK THE ITEMS LISTED IN SECTIONS 2.1.1 AND 2.1.2. 
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2.7~1 THERMAL SWITCH CHECK 

CHECK THE OPERATION OF EACH THERMAL SWITCH LISTED BY HOLDING A HOT 
SOLDERING IRON NEAR TH8 SWITCH. POWER SHOULD DROP IF SWITCHES AND 
C~NTROLt CIRCUITS ARE OPERATING PROPERLY. 

1 1 1 
1 UNIT 1 THERMAL SWITCH LOCATION 1 
1 1 1 

*--------*--------------------------* 
1 1 1 
1 7111 1 TOP OF GATES - ROW A 1 
1 7109 1 TOP OF GATES - ROW A 1 
1 7606-2 1 TOP OF GATES - ROW A 1 
1 7607 1 TOP OF GATES - ROW A 1 
I 7302-3 I TOP OF GATES - ROW A I 
1 1 1 
*---~-~--.~~~-~--~~~~---~~~-~~-~-~~~* 

CAUTION 

INSERT A PIECE OF ASBESTOS BETWEEN SOLDERl~G 
IRON AND ADJOINING CARD TO PREVENT DAMAGE 
TO COMPONENTS. 

2.7.2 FUSE AND CB CHECK 

tH5CK THE FUSB PROTECTION CIRCUITRY IN EACH SMS MODJLE BY REMOVING 
A FUSE. POWER SHOULD DROP ON ALL UNITS IN THE POWER GROJP. CHECK 7111 
AlB GATES AND 1302-3 BY OPENING DC CB'S. 
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2.8 SERVICE VOLTAGE CHECK 

MEASURE AND RECORD THE FOLLOWING VOLTAGES, USING A 1/4 PERCENT 
DEVIATION METER ON THE LOAD SIDE OF THE FUSES. (7111 AlB GATES AND 
THE 1302-3 POWER OUTPUTS ARE PROTECTED BY CB'S1 IN THE 7302-3, ALL 
SERVICE VOLTAGES EXCEPT THE ~6 ARE ADJUSTED AT THE TEST JACKS ON THE 
VOLTAGE CONTROL PANELS. 

~MACHI.NE 

~ 
r UNIT ~ 

7109 

1111 

1151-M2 

7302-M3 

7606-M2 . 

1601 

1608 

1618 

V 0 L T A G E S 
. ----. ----.~---- .. - ........ .. - ......... ~ ......... - ,. ...... - ...... iI" ....... _- ---~ ---_ .. _----

+3 -3 +6 +-6M -6 -12 -12M +20 -20 

I , 

• t 
! 

I 

, 

• 

r 

NOTE 

ALLOWABLE VOLTAGE DEVLATION +QR- 2 PERCENT • 

• ALLOWABLE DEVIATION ON 1151-H2 -6.2V TO 
-6.5V. 

NOTE 

LOOSE CONTACT PRESSURE BETWEEN FUSE AND 
FUSE CLIPS OR A lOOSE CONNECTION AT THE 

+30 

WIRE LUG ON FUSE CLIP MAY CAUSE LOW VOLTAGE. 
IF ANY LOW VOLTAGES ARE OBSERVED, TIGHTEN 
THESE CONTACTS AND RECHECK VOLTAGE. 

-36 
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A LOW VOLTAGE COULD ALSO BE CAUSED BY 
OXIDATION BETWEEN FUSE AND FUSE CLIP. 
BURNISHING WITH CROCUS CLOTH WILL CORRECT 
THI S CONDI fION. 

ANALYZE RECORDED VOLTAGES AND DETERMINE WHETHER OR ~OT A~ 
ADJUSTM6NT OF THE OUTPUT VOLTAGE FROM THE 1618 WILL BRI~G HIGH OR LJW 
VBLTAGES WITHIN THE ALLOWABLE TWO PERCENT DEVIATION OR REDUCE THE 
NUMB ER OF SUPPL IE S WHI CH WOULD RE QUI RE ADJUST MENT • 1FT HE 1618 IS 
READJUSTED, ReCHECK VOLTAGES WHICH WERE OUT OF ADJUSTMENTS AND ANY 
OTHERS WHIOH MAY HAVE BBEN DRIVEN OUT OF TOLERANCE. 
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IF VOLTAGES ARE STLLl OUT OF TOLERANCE, ADJUST THE SUPPLIES IN 
AQCORDANCE WITH PROCEDURES IN THE REFERENCE MANUAL. 

NOTE 

IF ALL VOLTAGES ON A PARTICULAR SUPPLY ARE 
EITH6R HIGH OR LOW, ADJUSTMENT OF THE BASIC 
VOLTAGE 19 VOLTS) SHOULD BE MADE BEFORE 
ADJUSTING INDIVIDUAL VOLTAGES. 

3. IBM 7151-2 CONSOLE CONTROL UNIT 

3.1 OPERATORS PANEL 

3.1. 1 ENTER MQ 

WITH THE MACHINE IN MANUAL STATUS AND BY USE OF THE ENTER MQ A~D 
OPERATOR'S PANEL ENTRY KEYS, IT SHOULD RE POSSIBLE TO ENTER ANY 36 BIT 
BINARY NUMBER INTO THE MQ REGISTER. THE MQ REGISTER INDICATORS SHOULD 
ALWAYS SHOW THE INFORMATION CONTAINED IN THE MQ. THE ENTER MQ KEY 
SHOULD BE INOPERATIVE WHEN THE MACHINE IS IN AUTOMATIC STATUS. 

3.1.2 ENTER INSTRUCTION 

WITH THE MACHINE IN MANUAL STATUS AND THE AUTOMATIC LIGHT OFF, 
DEPRESSING THE ENTER INSTRUCTION KEY SHOULD PERFORM COMPLETELY AND 
CORRECTLY ANV LEGITIMATE INSTRUCTION ENTERED ON THE OPERATOR'S PANEL 36 
ENTRY KEYS. THE CONTENTS OF THE INSTRUCTION COUNTER SHOULD REMAIN 
UNCHANGED WHEN ANY INSTRUCTION IS EXECUTED OTHER THAN ONE RESULTING IN 
A TRANSFER OR TRAP. THE KEY SHOULD NOT BE EFFECTIVE WITH THE MACHI~E 
IN AUTOMATIC STATUS. 

3.1.3 DISPLAY STORAGE 

THE DISPLAV STORAGE KEV SHOULD BE CAPABLE OF DISPLAYING IN THE 
STORAGe REGlSTER, THE CONTENTS OF ANY ADDRESS IN CORE STJRAGE 
REGARDLESS OF WHAT THE CONTENTS MAY BE. THE DISPLAY STORAGE KEY MUST 
NDT MODIFY THE CONTENTS OF ANY STORAGE LOCATION. THIS KEY SHOULD BE 
EFFECTIVE ONLY WHEN THE MACHINE IS IN MANUAL STATUS AND THE AUTOMATIC 

"LIGHT IS OFF. IF INDEXING AND/OR INDIRECT ADDRESSING IS SPECLFIED, THE 
CBNTENTS OF THE EFFECTIVE ADDRESS WILL BE DISPLAYED. THE CONTENTS JF 
THE IBR CANNOT BE GUARANTEED AFTER A DISPLAY STORAGE OPERATIO~. 

PUSHING THIS KEY SHOULD, WHEN THE 7094-2 IS IN MANUAL STATUS AND 
THE AUTOMATIC LIGHT IS OFF, DISPLAY THE CONTENTS OF THE SENSE INDICATOR: 
REGISTER (0-35) IN THE STORAGE REGISTER INDICATORS (S-35)_ THE 
INFeRMATION SHOULD REMAIN DISPLAYED UNTIL ANOTHER OPERATION INVOLVI~G 
THE STORAGE REGI STER I S PERFORMED, OR THE RESET KEY IS DEPRESS;ED. THE 
CONTENTS OF THE SENSE INDICATOR REGISTER SHOULD IN NO WAf INFLUE~CE THE 
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A~CURACY OF THE DISPLAY NOR SHOULD DEPRESSING THE DISPLAV INDICATORS 
KEY IN ANY WAY CHANGE THE CONTENTS OF THE SENSE INDICATOR REGISTER. 

3.1.5 DISPLAY EFFECTIVE ADDRESS 

DEPRESSING THIS KEY WILL MODIFY THE ADDREStS PORTION OF THE STORAGE; 
REGISTER BY THE CONTENTS OF THE INDEX REGISTER TAGGED IN THE STORAGE 
REGISTER AND REPLACE THB CONTENTS OF THE STORAGE REGISTER WITH THIS 
-EFfECTIVE ADDRESS. STORAGE REGISTER POSITIONS S, 1-20 ARE CLEARED. 
THIS KEY OPERATES ONLY IN MANUAL STATUS WITH THE AUTOMATIC LIGHT OFF. 

3.1.6 SINGLE STEP 

A. WHEN THE MACHI~E IS NOT IN OVERLAP MODE, DEPRESSING THE SI~GLE 
SlEP KEY RESULTS IN EXECUTING THE INSTRUCTION WHOSE ADDRESS 
APPEARS IN THE INSTRUCTION COUNTER PREVIOUS TO DEPRE9SI~G THE 
KEY. THE INSTRUCTION COUNTER WILL BE ADVANCED OR ALTERED 
UNDER CONTROL OF THE INSTRUCTION EXECUTED. IF AN 110 
OPERATION IS EXECUTED THE MACHINE WILL CONTINUE TO EXECUTE 
INSTRUCTIONS AT HIGH SPEED UNTIL THE END Of THE 110 OPERATIO~ 
(ALTHOUGH THIS FEATURE MAY BE SUPPRESSED BY THE 110 INTERLOCK 
SWITCH, SECTION 3.2.1~. THIS KEY WILL NOT OPERATE IF EITHE~ 
THE AUTOMATIC OR PROGRAM STOP LIGHTS ARE ON. 

B. WHEN THE MACHINE IS IN OVERLAP MODE, DEPRESSING THE SI~GLE­
STEP KEY IS THE SAME AS ABOVE EXCEPT THAT THE MACHINE WILL 
CONTINUE TO EXECUTE INSTRUCTIONS AT HIGH SPEED JNTIL A ~ON­
OVERLAPPED INSTRUCTION IS EXECUTED. 

3.1.7 MULTIPLE STEP 

HOLDING THE MULTIPLE STEP KEY DOWN SHOULD RESULT IN A SERIES OF 
SINGLE STEP INSTRUCTION EXECUTIONS. ALL SPECIFICATIONS FOR SINGLE STE~ 
OPERATION SHOULD APPLY EXCEPT THAT THE MACHINE SHOULD Nor STOP, UNTIL 
EITHER THE MULTIPLE STEP KEY IS RELEASED OR A PROGRAM OR CHECK STOP 
OCCURS. THE FREQUENCY OF INSTRUCTION EXECUTION IS SPECIFIED IN SECrIO~ 
3.2~3. 
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3.1.8 NORMAL OFF 

DEPRESSING THE NORMAL OFF KEY SHOULD START THE FOLLJWING SEQUE~CE 
OF EVENTS-

A. IHMEDIATE REMOVAL OF 60 CYCLE POWER FROM THE HG SET, MG 
BLOWER, AND ALL FRAME BLOWERS. 

B. IMMEDIATE REMOVAL OF 400 CYCLE POWER FROM THE SPECIAL STORAGE 
POWER SUPPLIES AND FROM ALL THE STANDARD POWER SUPPLIES IN ALL 
FRAMES EXCEPT CORE STORAGE. 

C. AFTER 5 +OR- 1 SECONDS, 400 CYCLE POWER REMOVAL FROM THE 
STANDARD STORAGE SUPPLY AND, AFTER 3 +OR-0.5 MI~UTES, POWE~ 
SHOULD BE OFF THE STORAGE BLOWERS. THE MACHINE IS THEN IN 
NORMAL-OFF STATUS WITH 60 CYCLE POWER STILL PRESENT IN THE PDF 
AND AT ALL CONVENIENCE OUTLETS. 

3.1.19 POWER ON 

IF THE SYSTEM IS IN THE NORMAL-OFF STATUS, PUSHING THE POWER-O~ 
KEY WILL RBSTORE POWER. THE READY STATUS SHOULD BE REACHED IN 20 +OR-6 
SECONDS. 

3.1.10 EMERGENCY OFF 

WHEN THIS SWITCH IS PULLED, IT SHOULD IMMEDIATELY REMOVE ALL P~WE~ 
FROM THE 1094-2 WITH THB EXCEPTION OF LINES INSIDE THE HOTBOX IN THE 
PCU~ 

3.1.11 RESET 

THE RESET KEY SHOULD TURN OfF ANY REGISTER OR TRIGGER TRIGGER 
WHOSE LNDICATOR APPEARS ON THE OPERATOR'S CONSOLE. THE AUTOMATIC LIGHT 
SHOULD BE OFF AS A RESULT OF THE RESET. THIS RESET SHOULD AFFECT 
NEITHER THE CONTENTS OF THE SENSE INDICATOR REGISTER NOR THE STATUS OF 
THE MULTIPLE TAG MODE I·NDICATOR. RESET WILL ALSO RESET ALL CHAN"'4ELS 
THAT ARE NOT IN MANUAL STATUS. (SEE 1607 RESET). 

3.1.12 CLEAR 

WITH THE MACHINE IN AUTOMATIC STATUS, THE CLEAR KEY SHOULD PERFORM 
ALL THE FUNCTlONS OF THE RESET BUTTON AND SHOULD, IN ADDITION, RESET 
THE MACHINE CLOCK AND RESET ALL CORE STORAGE LOCATIONS TJ'ZEROS. THIS 
KEY SHOULD NOT BE EFFECTIVE WHEN THE MACHINE IS IN MANUAL STATUS. THE 
CLEAR KEY SHOULD ALSO RESET THE SENSE INDICATOR REGISTER. THE CLEAR 
KEY MUST TURN ON THE MULTIPLE TAG MODE INDICATOR. THE CLEAR KEY WILL 
ALSO RESET ALL CHANNELS THAT ARE NOT IN MANUAL STATUS. (SEe 1601 
RESET). 
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3.1~13 LOAD CARDS AND LOAD TAPE 

DEPRESSION OF ONE OF THESE KEYS RESULTS IN STORING THE FIRST THREE' 
WDRDS F~OM EITHER THE CARD READER OR TAPE UNIT 1 ON CHAN~EL A. INTO 
MEMORY ADDRESSES 0, 1, AND 2 PROVIDING DATA CHANNEL A WITH THE FIRST 
WORD AS AN 1/0 COMMAND, AND STARTING THE CPU WITH THE SECOND WORD 
STORED AS ITS FIRST INSTRUCTION. THE MACHINE MUST SE IN AUTOMATIC 
STATUS AND THE READY LIGHT SHOULD BE ON FOR PROPER PERFORMANCE. 
DEPRESSION OF A LOAD KEY WILL THEN-

A. RESET THE INSTRUCTION COUNTER, ADDRESS REGISTER, PROGRAM STOP 
LIGHT, SIMULATE LIGHT AND ALL INDICATORS AND REGISTERS IN ALL 
CHANNELS LN AUTOMATIC STATUS. 

B. SET CARD READER SELECT {OR TAPE READ SELECT AND UNIT 
SELECT 11, CONTROL INDICATOR S AND WORD COUNTER INDICATORS 16 
AND 11, IN CHANNEL A 1IF CHANNEL A IS ATTACHED AND I~ 
AUTOMATIC STATUS). 

C. CHANNEL A WILL NORMALLY STORE THREE WORDS AND THEN READ A 
COMMAND FROM STORAGE ADDRESS 00000. 

D. AS CHANNEL A READS OUT ITS COMMAND, THE MASTER STOP TRIGGER I~ 
THE CPU SHOULD GO OFF AND ADDRESS REGISTER POSIfION 17 SHOULD 
BE SET ON,THUS STARTING THE CPU WITH THE INSTRUCTION AT 
ADDRESS 00001. 

3.1.14 START 

THE START KEY SHOULD RESET THE PROGRAM STOP TRIGGER. AT ANY TIME 
REGARDLESS OF THE STATUS OF THE AUTOMATIC MANUAL SWITCH. WHEN THE 
AUTOIMANUAL SWITCH IS IN AUTOMATIC, THE START KEY SHOULD ALSO RESET THE 
MASTER STOP TRIGGER. 

3.1.15 AUTOMATIC/MANUAL SWITCH 

THE SWITCH MUST OPERATE IN A MANNER DESCRIBED IN SECTIONS 3.1.1 TJ 
3.1.7 AND 3.1.12 TO 3.1.:14, IN ADD·ITION, SWITCHING FROM AUTOMATIC 
STATUS TO MANUAL STATUS WHILE RUNNING A PROGRAM SHOULD CAUSE THE 
MACHINE TO STOP. IF AN 1/0 PROGRAM IS RUNNING, THIS STOP WILL NOT 
OCCUR UNTIL WHATEVER UNITS WERE SELECTED HAVE DISCONNECTED. THE 
PROGRAM STOP LIGHT IS NOT AFFECTED BY THIS SWITCH. 

3.1.16 SENSE SWITCHES 

TH8 SENSE SWITCHES OPERATE WHEN CONSULTED BY THE APPROPRIATE SENSE 
INSrRUCTION, SK'IPPING WHEN THE SWITCH 19 DOWN, NOT SKIPPING WHEN THE 
SWITCH IS UP. 
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3.1.17 OPERATORS PANEL ENTRY KEYS 

THE CONTENTS OF THESE KEYS MAY BE ENTERED INTO THE STORAGE 
REG-[STER AND MUL TIPLIER-QUOTIENT REGISTER USING THE ENTER MQ KiEY OR THE 
ENK INSTRUCTION. THE CONT8NTS OF THESE KEYS WILL BE SET INTO THE 
STORAGE ReGISTER, INSTRUCTION REGISTER AND THE TAG REGISTER WHE~ USING 
THE ENTER INSTRUCTLON KEY, OR WHEN USING THE CONTINUOUS ENTER 
INSTRUCTION SWITCH AND START, SINGLE-STEP, MACHINE CYCLE OR MULTIPLE 
STEP KEYS. AN ENTRY K8Y BEING DOWN REPRESENTS A ONE OR A MINUS. 

3.1.18 OPBRATORS PANEL ENTRY KEYS RESET 

PRESSING THIS KEY SHALL RESTORE ALL 36 ENTRY KEYS TJ THE ZERO 
POSITION. THIS OPERATION SHALL TAKE A MAXIMUM OF TWO SECONDS A~D MUST 
NOT AFFECT THE MACHINE IN ANY WAY OTHER THAN RESETTING THE KEYS. 

3.2 CE TEST PANEL 

3.2.1 1/0 INTERLOCK SWITCH 

THIS SWITCH IS EFFECTIVE WHEN THE AUTOMATIC/MANUAL SWITCH IS SET 
TO MANUAL. WITH BOTH SWITCHES SET TO MANUAL POSITIONS. THE MACHI~E 
WilL STOP AFTER EXECUTING EACH INSTRUCTION. WITH THE I/J INTERLOCK 
SWITCH SET ON AUTOMATIC, THE MACHINE WILL NOT STOP IF AN 110 DEVICE IS 
IN OPERATION. THIS NORMAL SETTING {AUTOMATIC) ALLOWS THE COMPUTER T3 
C~NTINUE AT HIGH SPEED AFTER 110 SELECTION TO PROVIDE I~STRUCTIONS TO 
SERVE THE 110 DEVICE. THE MACHINE WILL STOP AFTER EACH INSTRUCTION 
PROVIDING THAT NO 110 DEVICE OR DATA CHANNEL IS IN USE. 

3.2.2 CONTINUOUS ENTER INSTRUCTION 

THIS SWITCH IS EFFECTIVE IN AUTOMATIC OR MANUAL STATUS. WITH THIS 
SWITCH ON, ALL INSTRUCTIONS ARE OBTAINED FROM THE OPERATJR'S PA~EL 
ENTRY KEYS RATHER THAN FROM STORAGE. THE INSTRUCTIO~ COJNTER DOES ~OT 
ADVANCE FOR EACH INSTRUCTION, AND THE INSTRUCTION COUNTER'S CONTENTS 
WILL NOT BE ALTERED UNLESS A TRAP OR TRANSFER RESULTS FRJM THE 
INSTRUCTION IN THE ENTRY KEYS. 

3.2.3 MULTIPLE STEP 

IF THIS SWITCH IS IN THE HIGH SPEED POSITION, THE 1094 SHOULD, 
WHEN THE MULTIPLE STEP KEY IS DEPRESSED, EXECUTE 50 +OR-IO INSTRUCTIONS 
PER SECOND. THE RATE WHEN THE SWITCH IS IN THE lOW SPEED POSITION 
SHOULD BE 10 +OR-2 INSTRUCTIONS PER SECOND. 

3.2.4 NO OVERLAP 

THE NORMAL POSITION OF THIS SWITCH IS DOWN. WHEN PLACED IN THE UP 
POSITION THIS SWITCH RESETS THE OVERLAP MODE TRIGGER, TURNS OFF THE 
READY LIGHT AND ALLOWS THE INSTRUCTIONS ELAP AND LlAP TO BE EXECUTED. 
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3.2~5 DISPLAY IBR 

DEPRESSING THIS KEY REPLACES THE CONTENTS OF THE STJRAGE REiGISTER 
WITH THE CONTENTS OF THE INSTRUCTION BACK-UP REGISTER. THIS KEY IS 
EFFECTIVE WHEN THE MACHINE IS IN MANUAL STATUS. 

3.2.6 MEMORY DIAGNOSTIC 

THE NORMAL POSITION OF THIS SWITCH IS OFF OR DOWN. WHEN O~, THIS 
SWITCH TURNS OFF THE READY LIGHT AND ALLOWS THE INSTRUCTIONS EOAT A~D 
LDAT TO BE EX~CUTED. 

3.2.7 DC ON 

THIS SWITCH CONTROLS THE 400 CYCLE POWER SUPPLIED TJ THE 1151-2. 
PUTTING IT IN THE OFF POSITION WILL IMMEDIATELY REMOVE ALL POWER EXCEPT 
THAT TO THE CONVENIENCE OUTLETS AND RESET MOTOR. ALL VOLTAGES SHOULD 
BE NORMAL IN THE CONSOLE WITHIN 10 +OR- 6 SECONDS OF PUTTING THIS 
SWITCH ON. 

3.2.8 MACHINE CYCLE JACK 

WHEN THE MACHINE CYCLE KEY IS INSERTED IN THIS PLUG, DEPRESSING 
THE KEY ONCE SHOULD CAUSE THE MACHINE TO EXECUTE ONE AND ONLY O~E 
CYCLE.IN ALL FLOATING POINT OPERATIONS 1EXCEPT DIVIDE) A~D FIXED POI~T 
MULTIPLY THERE SHALL BE ONE ITERATION FOR EACH DEPRESSIO~ OF THE 
MACHINE CYCLE HAND KEY. SHIFTING INSTRUCTIONS SHALL SHIFT THREE PLACES 
FaR EACH DEPRESSION OF THE MACHINE CYCLE HAND KEY. ~HE~ THE MACHINE 
CYCLE KEY IS NOT PLUGGED IN, A PLUG SHORTING PINS 1 AND 3 OF THE JACK 
MUST BE INSERTED. 

3.2.9 

NOTE 

DO NOT USE THIS KEY-

1. TO PERFORM 1/0 INSTRUCTIONS. 

2. WHEN CYCLING FLOATING POINT INSTRUCTIO~S IN 
OVERLAP MODE. 

AUXILIARY START AND RESET JACK 

WHEN THE AUXILIARY START AND RESET BUTTONS ARE PLUGGED I~TO THIS 
JACK, THEY SHOULD OPERATE IN THE SAME WAY THAT THE OPERATOR'S PANEL 
START AND RESET BUTTONS WORK. 

3.2.10 MEMORY BIAS SWITCH - ODD, EVEN' 

THIS SWITCH SELECTS EITHER THE ODD OR EVEN SECTION DF THE 7302-3 
F~R REMOTE BIASING FROM THE CONSOLE. 
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4. IBM 7111, 7109, 7606 UNITS 

4.1 WAVEFORMS AND VARIABLE DELAvs 
-

ALL VARIABLE DELAYS SHALL BE INITIALLY SET TO THE NOMINAL VALUES 
SPECIFIED ON SYSTEMS PAGE 00.92.01.1 BEFORE PROCEEDING WITH THE 
fOLLOWING. TIMINGS fOR 'F' LINES SHOULD BE MEASURED AT 1.5 V LEVEL 

A. ODD AND EVEN CLOCK DRIVE LINE PULSES, SYSTEMS DIAGRAM 
08.00.44.1 SHOULD CONfORM TO THE CONFIGURATION SHOWN ON 
19-1 WHEN OBSERVED AT 03A4C15F. 

l~ 350 + 7 ns 

I 
I f :/ O. 3V. Min. 

l/ \ 

t- REF. 

\ r 
I 

~ 
; 

! 

-I- i 
t 1 t z ... ~ t 1 = t) wlthin 7 ns 

I ... 

FIGURE 19-1 EVEN CLOCK DRIVE LINE PULSES 

8. THE CP SET PULSES SHOULD MEET ALL REQUIREMENTS OF FIGURE 19-2 
WHEN OBSERVED AT 01AIC12C ON SYSTEMS PAGE 02.61.1 AND AT 
0181C208 ON SYSTEMS PAGE 02.15.61.2. 
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..... -- 1 75 + 4ns ---.. ... 

f 
o. 3V min. 

_
__ t-______ -t ________ ~~------~----~----~------~----~1~.~5!v- R.f.rence 

t 1 = t l. within 4 n a. c 

FIGURE 19-2 CP SET PULSES 

C. TO INSURE PROPER MACHINE FUNCTIONING ON ALL INSTRUCTIONS, 
THE CP SET MUST BE ALIGNED AS FOLLOW$-

1. PERFORM THE FOLLOWING INSTRUCTION IN CONT. ENTER INSTR. 
MODE-

INSTR. OPERATION TAG ADDRESS 
-------- ---~ .. ---- ... -~ ..... -,...-

LOO 560 0 00000 

2. SYNC. SCOPE ON +F E TIME LATE LNIB AT 01B2E09H, SYSTEMS 
PAGE 02.13.41.1. 

3. CONNECT ONE SCOPE PR08E TO 'HE -F A701GS lNB CLOCK PULSE 
AT 01B1C05E, SYSTEMS PAGE 02.15.10.8. 

~. CONNECT A SECOND PROBE TO THE SET PULSE AT OlBIE24C, 
·SYSTEMS PAGE 02.15.61.2. 

5 • ROT ATE Hi E V A R I A 8 lEO E LAY CON T R a l A T 0 3 B 300"l UN TIL THE 
rAll OF THE SET PULSE OCCURS 10 NSEC BEFORE THf FALL 
(lEADING EDGE) OF THE -F A101 PULSE. SEE FIGURE 19-3. 
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r- 10 n8 

- F A \"Ow'O ......... "'-AI ........ '--__ -~ 

____________ ~----__ ~~------------------~--~~~~~~t.s 

FIGU~E 19-3 CP SET ALIGNMENT AND WIDTH ADJUSTMENT 

6. CONNECT A SCOPE PROBE TO THE TEST POINTS SHOWN IN THE 
TABLE BELOW AND ASSURE THAT THE SET PULSE WIDTH (MEASURED 
AT 1.5 YOLT LEVEll IS CORRECT. 

TEST POINT PULSE WIDTH + OR -

01'1E13E 
0111E248 
0181F21C 

-F 
-F 
+F 

50 NS 
bO NS 
40 NS 

3 
3 
3 

ADJUSTMENT 

01A1E14 (A-HI 
0181E25 (B-Gt 
01B1E12 (D-E) 

SYSTE~S 

02.15.b1.1 
02.15.61.2 
02.15.61.2 

1. THE OPTIMUM MULTIPLEXOR DELAY LINE OPERATION POINT IS 
DETERMINED BY RUNNING 9M81. IT IS MIDPOINT Of THE ERROR 
FREE OPERATING RANGE OF 9M81 RUNNING AT NORMAL VOLTAGE 
AS THE DELAY LINE AT 0383003 IS YARIED. AFTER 
DETERMINING THE OPTIMUM OPERATING POINT AND WITHOUT 
DISTURBING THE DELAY LINE ADJUSTMENT, REMOVE AND RE­
INSTALL THE DELAY LINE KNOB AT 0383003 TO READ lERO. 
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4.2 MEMORY SELECT 

SYNC SCOPE + ON A601 AT 01AIC090 SYSTEMS PAGE 02.15.70.7 

PROB~ A ON A70f5 AT 01A4J~4G SYSTEMS PAGE 03.06.29.4 

PROBE· B ON CHANNEL A2Dl DLYO AT 01A4J24E SYSTEMS PAGE 
03.06.29.4 

ADJUST DELAY LINE AT 03A4J17 SYSTEMS PAGE 08.00.40.1 UNTIL 
THE RISE OF THE CHANNEL A2Dl OLYO CROSSES REFERENCE AT THE 
SAME TIME AS THE A7D15 PULSE + OR - 3 NS. 

4.3 TI.MING ON MANUAL CONTROLS SINGLE-SHOTS 

..... - .. ----... ~------- .... ------... --.... ----~~------- .... --... --~------~ .... --......... -.---- ... -- .. 
I 
I 
I 

I 
I 
I 

I 
I 
I 

I TIMING I 
SYSTEMS 

PAGE 
I + OR - I 

SINGLE-SHOT LOCAT ION 110 PERCENT I 
I~---~--~--------~~-~~------~~--~~---~--~------~----~-------~~-~-~--
I 
I 
I 

MINUS ON ANY SWITCH I 04.20.04.1 I 02C1C04 VRPF(EJV(l I 
I I 02C1003 HL-- I 
I I 02C1006 AX-- I 

1 US 
30 '4S 

350 US 
I~---~--~------------------------~---~--~~~----~-----~---~-~-----~--
I CLEAR I 02.20.12.1 I 02C2G02 VRPFCEJV() I 1 LJS 

I~-~-----------------~-~-----~--------------~-------~---------------
I 
I 
I 
I 

MUL TI-STEP I 04.20.17.1 I 02C2G13 Hl--
I I 02C2G10 Hl--
I I 02C2G15 Hl--
I I 02C2G18 Hl--

I 
I 
I 

'1 

12 '4S 
12 ~S 
40 ~S 
40 MS 

I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

*------------------------------------------------------------------- • 

5. CORE STORAGE 

THE FOLLOWING RELIABILITY AND PERFORMANCE CHECKS MUST BE MADE 
BEFORE THE MACHINE IS TURNED OVER TO THE CUSTOMER. 

5.1 GENERAL PERFORMANCE 

A. CHECK THAT THE MAXIMUM CAPACITY OF THE MEMORY IS 32,768 WO~DS 
AT 36 BITS/WORD. 

B. CHECK THAT MEMORY CAN COMPLETE A CYCLE ONCE EVERY 1.4 USEC. 

C. CHECK THAT ACCESS TIMEt THE TIME BETWEEN THE ME~ORY SELECT 
PULSE REACHING THE TAILGATE AND THE BIT 35 READ-OUT 
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INFORMATION LE·AVING THE TAILGATE DOES NOT ExceED 0.15 USEC. 

5.2 STANDARD VOLTAGE SUPPLY 

WHEN ALL SUPPLIES ARE TURNED ON, THE LOGIC VOLTAGES (-6, +6, -12, 
-12M, +20, -20 VDC) MUST BE AT THEIR NOMINAL VALUES. THE REGULATIO~ OF 
THESE SUPPLIES MUST BE AT ~ OR - 2 PERCENT. 

5.3 SPECIAL MEMORY VOLTAGE SUPPLY 

A. THE +60 X AND Y DRIVER VOLTAGE MUST BE CONTINUOJSLY VARIABLE 
FROM +45V DC TO AT LEAST 62V DC, BUT NOT MORE THAN 64V DC. 
THE REGULATION AT THE SUPPLY MUST BE +OR- 2 PERCENT. 

B. THE +60 l DRIVER VOLTAGE MUST BE CONTINUOUSLY VARIABLE FRO~ 
+45V DC TO AT LEAST 62V DC, BUT NOT MORE THAN 64V DC. THE 
REGULATION AT THE SUPPLY MUST BE +OR- 2 PERCENT. 

C. CHECK THE +60 XY TEMPERATURE COMPENSATION RATE. 

D. MAKE SURE THAT THE +60 SPECIAL MEMORY SUPPLIES CANNOT BE 
CYCLED UP UNTIL THE LOGIC SUPPLIES ARE OPERATING PROPERLY. 

E. ON NORMAL 'POWER OFF', MAKE SURE THE PCU TURNS JFF THE +60 
SPECIAL POWER SUPPLIES BEFORE THE LOGIC SUPPLIES. 

5.4 DRIVER VOLTAGE BIAS AND MARGINAL CHECKING 

A. ALL DIAGNOSTIC TESTS MUST RUN ERROR-FREE WHILE THE XY AND Z 
DRIVER VOLTAGES ARE VARIED (ONF AT A TIME) + OR - 3 PE~CENT 
ABOUT THEIR RESPECTIVE OPTIMUM POINTS. 

B. VARY THE -12M + OR - 3.0 VOLTS, WHILE RUNNING ALL DIAGNOSTICS. 

5.5 ENVIRONMENTAL CONOI.TIONS 

CHECK THAT AMBIENT TEMPERATURE IS BETWEEN 50 AND 80 DEGREES F, A~D 
BETWEEN 20 AND 80 PERCENT RELATIVE HUMIDITY, FOR BEST MACHINE 
PERFORMANCE. 

5.6 CUSTOMER ENGINEER'S PANEL 

A. B PANEL ONLY 

1. DEPRESSING THE POWER OFF SWITCH MUST TURN OF ALL 400 CYCLE 
POWER INTO MEMORY. 
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2. THE POWER ON LIGHT MUST TURN OFF WHENEVER A CIRCUIT 
BREAKER IN THE STANDARD OR SPECIAL POWER SUPPLY OPENS. 

3. THE TEST STATUS CONTROL MUST ALLOW THE COMPUTER TO CYCLE 
THROUGH TH~ ADDRESSES, UNTIL THERE IS AN ERROR STOP. 

B. BAND C PANELS 

1. 'WRITE ONES' CONTROL MUST RESET ALL MEMORY LOCATIONS T3 
ONE S. 

2. 'WRITE ZEROS' CONTROL MUST RESET ALL MEMORY LOCATIONS TQ 
lEROSe 

3. 'CHECK ONES' CONTROL MUST, IF A ONE IS DROPPED,STOP THE 
ADDRESS CYCLING, AND LIGHT THE' ERROR' INDICATOR SHJWI~G 
THE ADDRESS IN ERROR AS WELL AS THE DROPPED BIT. 

4. 'CHECK ZEROS' CONTROL MUST, IF A ONE IS PIC(ED UP,. STOP 
THE ADDRESS CYCLING, AND LIGHT THE 'ERROR' INDICATOR 
SHOWING THE ADORESS IN ERROR AS WELL AS THE PICKED UP BIT. 

5. 'CHECK RES8TO CONTROL MUST TURN OFF ALL ERRJR INDICATORS 
AND START THE MEMORY CYCLING FROM THE ADDRESS WHERE THE 
ERROR OCCURRED. 

5.7 CHECK BLOWERS 

A. BLOWERS MUST CONTINUE TO RUN FOR A MINIMUM OF THREE MINUTES 
AFTER THE DC SUPPLIES ARE TURNED OFF. 

B. MAKE SURE THAT BLOWERS ROTATE COUNTER CLOCKWISE WHEN VIEWEO 
FROM THE RIGHT HAND END OF THE 1302-3, FORCING AIR UPWARD 
THROUGH THE CARD S. 

5.8 SYSTEM COMPATIBILITY 

THE 7302-3 MUST, IN ADDITION TO MEETING ITS OWN UNIT REQUIREME~TSt 
CJMPLY WITH THE REQUIREMENTS OF THE SYSTEM TO WHICH IT IS ATTACHED. 

5.9 MEMORY SELECT AND MAR 

A. CHECK THE TIME RELATIONSHIP BETWEEN THE MAR SETS AND MAR 
ADDRESS. BOTH SECTIONS OF MEMORY ARE CHECKED USING AN STQ 
INSTRUCTION IN CONT. ENTER MODE. 

B. SYNC +f E TIME AT 01AZE12P, SYSTEMS PAGE 08.00.19.3. 

C. CONNECT SCOPE PROBES TO THE TEST POINTS LISTED BELOW AND 
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CHECK THAT THE MAR ADDRESS PRECEDES THE MAR SETS BY A MINI~UM 
OF 20 NS. 

-_._------------------------------------------------
EVEN MEMORY ODD MEMORY 

-----~----------------~-----------------------------
INSTRUCTION 
MAR SE TS 
MAR 4 
MAR 16 

ST Q 71716 
01B3C160 
01B3C16E 
01B3C22V 

ST Q 11111 
01C3C16D 
01C3C16E 
01C3C22V 

A PROBE 
B PROBE 
B PROBE 

-~---~~~--~~~--~----~~--~----~-~-----~-~--~----~~~ 

6. IBM 7601 DATA CHANNEL 

6.1 SINGLE -SHOT MULTI VIBRATOR TIMINGS 

EACH OF THE SlNGLE-SHOT MULTIVIBRATOR OR VARIABLE-DELAY CIRCUITS 
LISTED BELO~ MUST MEET THE SPECIFIED TIMING DURATION-

TABLE 19-1 SINGLE-SHOT MULTIVIBRATOR TIMINGS 

---~--~--~--~-----~~---~---------~---~----~-------~~-------~~--~--
NOMI NAL 

SYSTEMS NAME DURATION ACCEPTABLE DURATIClN 
~~----~~-~----~----~---~---~--~~----------~~-~---~--~~~----.~-~-~--

60.36.02.2 BACKSPACE INTERLOCK 10.0 LJSC It. >P5». 0 - 11.0 US 
60.36.02.2 EOR PULSE 10.0 US 9.0 - 11.0 US 
60.40'-12.1 MANUAL SWITCH 3.0 MS 2.1 - 3.3 MS 
60.40.12.1 MANUAL SWITCH 118.0 US 105.0 .... 130.0 US 
60.50.10.1 TAPE SE'LECTED 3.0 US 2.8 - 3.2 US 
80.40.01.1 MANUAL PULSE 215.0 US 212.0 - 218.0 US 
80.50.04.1 SELECT PULSE 4.0 US 3.5 - 4.5 US 
80.60.01.1 DISCONNECT PULSE 4.0 US 3.5 - 4.5" US 
80.80.01.2 CARD SAMPLE PULSE 4.0 US 3.5 - 4.5 US 
60.36.05.1 SELEC T AND READY 3.0 US 2.8 - 3.2 US 
80.50.03. 1 CARD EOR PULSE 4.0 lJS 3.5 - 4.5 US 
61.60.50.1 SELECT AND REWIND DLYD 3.5 US 3.2 - 4.0 US 

~-~~-----------~---~-~-----~---------~-----------~-~-~-~---~~--~-~ 
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6.2 CHANNEL ERROR CIRCUITS 

A. CHECK WRITE COMPARE CIRCUITS BY-

1. REMOVING ONE AT A TIME THE CARDS IN THE FOLLOWI~G 
POSITIONS, AND WRITING TAPE ALL ONES, WITH DATA CHANNEL I~ 
MANUAL OFF-LINE STATUS. THE CARDS LISTED ARE LOCATED ~N 
PAGE 61.40.10.1 OF TAU SYSTEMS MANUAL. 

6B4G15 
6B4G16 
6B4G17 
6B4G18 
6B4G19 
6B4G20 
6B4G21 

684G22 
6B4G23 
6B4G24 
6B4G25 
6B4G26 
684G27 
684G28 

NOTE 

THE CHANNEL SHOULD BE RESET AFTER EACH CARD 
IS PULLED AND REINSERTED. 

2. ERROR TRIGGER SHOULD COME ON FOR EACH CARD PULLED. 

B. TeST R/W VRC TRIGGER 

C. 

1. FROM THE DATA CHANNEL CONSOLE MANUALLY ~RITE A RECORD 
CONTAINING ALL ONES. 

2. WITH EACH OF THE FOLLOWING PAIRS OF CARDS REMOVED, THE 
ERROR TRIGGER AND RW/VRC TRIGGERS SHOULD BE TURNED O~ WHEN 
THE ABOVE MENTIONED RECORD IS READ. 

684G15 AND 16 

6B4G17 AND 18 

6B4G19 AND 20 

684G21 AND 22 

684G23 AND 24 

6B4G25 AND 26 

6B4G27 AND 28 

TEST GATING OF SKEW REG B TO R/W REGISTER WHEN REGISTER A 
IS REDUNDAN T. 

1. FILL MEMORY WI.TH ALL ONES. 
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2. MANUALLY REWIND DRIVE AND LOAD A CONTROL WORD OF 77771 
ADDRESS 00'000 

3~ WRITE TAPE AND REWIND. 

4. REMOVE CARD 0684G2B. 

5. CLEAR MEMORY. 

6. LOAD SAME CONTROL WORD MENTIONED ABOVE AND READ TAPE. 

7. GIVE A MEMORY TEST (ONESi. ONLY ONE POSITION IN MEMORY 

SHOULD BE ZERO. ADDRESS 77717. 

8. RE-INSERT CARD 0684G28. 

D. TEST LRCR ERROR GATING ERROR TRIGGER. 

1. MANUALLY WRITE RECORD CONTAINING ALL ONES. AND REWIND. 

2. REMOVE CARD 0682K1B. 

3. REMOVE THE FOLLOWING CARDS, ONE AT A TIME A~D READ THE 
RECORD MENTIONED ABOVE. 

684C09 
6B4C11 
6B4C13 
6B4C15 

684C17 
6;84C19 
684C21 

4. THE ERROR TRIGGER SHOULD COME ON FOR EACH CARD REMOVED. 
THE ABOVE MENTIONED CARDS ARE LOCATED ON PAGE 61.50.40.1 
OF THE TAU SYSTEMS MANUAL. 

E. TEST ECHO CHECK CIRCUIT 

1. JUMPER 6B2KIOE AND 682KI0F. 

2. WR I TE A REleORD ON TAPE. 

3. THE NO ECHO, ElCHO ERROR, AND ERROR TRIGGERS SHOULD 
COME ON. 

F. TEST TWI ERROR CIRCUIT 

1. WRITE CYCLE ONE WORD RECORDS IN BINARY (BtT 2 IN FIRST 
FIVE CHARACTERS AND BIT 1 IN 6TH CHARACTER) FROM 
DATA CHANNeL CONSOLE. 

2. REWIND AND REMOVE FINAL AMP CARD FOR TRACK ONE (06B4J21). 
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3. READ FROM DATA CHANNEL CONSOLE IN BINARY MODE, NOT CYCLE, 
AND TWI SWITCH ON tDOWN). 

4. THE TWI INDICATOR AND REGISTER A ERR TGR SHJULD TUR~ O~. 

5. TURN TWI SWITCH TO OFF POSITION (UP). 

6. READ LN BINARY MODE, NOT CYCLE. 

1. TWI INDICATOR SHOULD NOT TURN ON, THERE WILL BE REGISTER 
A ERR. 

8. READ LN BCD MODE, NOT CYCLE, AND TWI SWITCH ON. 

9. TWI INDICATOR SHOULD NOT TURN ON, REG. A ER~ AND R/W 
VRC WI LL BE ON. 

10. REPLACE CARD 06B4J27. 

G. TEST WD NOISE ERROR CIRCUITS 

1. WRITE A LONG RECORD OF ALL BITS (FROM DATA CHAN~EL 
CONSOLE). 

2. BACKSPACE AND RESET CHANNEL WHEN BACKSPACE IS 
APPROXIMATE IN THE MIDDLE OF THE RECORD. 

3. WR I TE AN E NO OF F I L E • 

4. WD NOISE INDICATOR SHOULD TURN ON, WR COMP AND REGISTER 
A ERROR MAY ALSO TURN ON. 

H. TEST WR SKEW--rRROR CIRCUITS 

1~ REMOVE ABIW LOCATION 06B4012, AND PLACE ANll IN THE 
SAME LOCA TI ON. 

2. WRITE TAPE CONTINUOUSLY ALL BITS FROM DATA CHANNEL 
CONSOLE. 

3. WRITE SKEW ERROR INDICATOR SHOULD TURN ON. 

4. REMOVE ANIL 106B4D12) AND INSERT ORIGINAL ABZW. 

I. TEST ERROR RETENTION lOGIC (BABY SITTERS) 

1. FROM CPU WRITE APPROXIMATELY 1/4 REEL OF 1 ~ORo RECORDS 
OF ALL BITS IN BINARY. 

2. REWIND TAPE AND PUT CHANNEL IN AUTOMATIC A~D OFF-LINE 
OPERATION. 



PAGE 

IBM 7094-2 CE· INSTALLATION INSTRUCTIONS MAY 13~ 1964 

124 19 SYSTEM TESTING 

3. FROM CPU READ ONE WORD RECORD IN BCD. LOOP PROGRAM TO 
CONTINUE READING. 

4. CHANNEL TAPE E'RROR TR,IGGERS REG. A AND RW/\fRC SHOULD 
TURN ON AND REMAIN ON. 

5. PERFORM FOLLOWING STEPS WHILE READING TAPE FROM CPU. 

6. DEPRESS CHANNEL RESET BUTTON. ERROR TRIGGERS SHOULD BE 
RESET AND REMAIN RESET WHILE BUTTON IS HELD DePR~SSED. 

1. LIFT CHANNEll "ON/OFF LINE' SWITCH TO PLACE CHANNEL IN 
'ON-LLNE OPERATION'.· 

8. ERROR TRIGGERS SHOULD NOT REMAIN ON. RESET BEING 
ACCOMPLISHED BY LOGICAL RESET AT BEGINNING JF EACH 
READ OPERATION. 

J. TO INSURE GATING OF SKEW REGISTER B WITH READ CLOCK GATE 
DURING REG. A ERROR. 

1. WRITE CYCLS SEVERAL ONE WORD RECORDS (1,2, AND B BIT 
IN 1ST, 2ND, AND 3RD CHARACTERS) FROM CHANNEL CONSOLE 
IN BINARY MODE. 

2. REMOVE HI CLIP C SKEW REGISTER. A AMP CARD (06B4H161. 

3. READ IN NOT CYCLE AND IN BINARY MODE, THE ABOVE RECORDS, 
WITH TWI SWITCH TURNED ON. RECORDS SHOULD BE READ 
WITHOUT TWI ERROR, REGISTER A ERROR WILL TURN ON. 

4. EXECUTE STEPS 1,2, AND 3 FOR MODEL 2, 4, 5 AND 6 (HI A~D 
LO DENSITY). 

K. 7601 MODELS 3 AND 4, DATA CHANNELS (800 BPI) WILL HAVE A 
BINARY TRIGGER USED FOR SWITCHING THE READ CLIPPING LEVELS 
WHEN RE-READING A REDUNDANCY. THE TRIGGER SHOULD BE TESTED 
AS FOlLOWS-

1. WITH THE DATA C~ANNEL RESET, MEASURE THE VOLTAGE (20,00 
OHMS/VOLT METER AS A MINIMUM) AT 0684J21A WITH 
RESPECT TO -12 VOLTS. ADJUST THE POTENTIOMETER ON THE ARf 
CARD AT 06B4Ft3 TO READ -O.6Y. 

2. MANUALLY WRITE SEVERAL ONE WORD RECORDS IN THE BINARY 
MODE. REWIND THE TAPE UNIT AND READ TWO RECORDS, THEN 
READ THE NeXT RECORD IN BCD MODE. THE TAU ERROR TRIGGER 
SHOULD SIGNAL A REDUNDANCY. BACKSPACE RECORD AND READ 
FORWARD (SeD) AND THE CLIPPING VOLTAGE AT 0684J27A SHOULD 
DROP TO 0.0 YOLTS. THE VOLTAGE AT 0684J21D SHOULD REMAIN 
AT +1.8 YOLTS. ANOTHER BACKSPACE AND READ FORWARD 
SHOULD CHANGE THE LOW CLIP lEVEL AT 06B4J21A TO -0.6V. 
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THE CLIPPING LEVEL SHOULD CHANGE ALTERNATELY WHE~ A 
REDUNDANCY IS RE-READ. AT THE ZERO CLIPPING LEVSL, FIRST 
BIT OFF REGISTER 8 IS INOPERATI~E. 

3. &ACKSPACE RECORD AND READ FORWARD (BCD) THE LOW CLIP 
LEVEL SHOULD CHANGE TO 0.0 VOLTS. WITH THE TAU ERROR 
TRIGG6R STILL ON READ FORWARD, THE NEXT RECORD A~D THE 
LOW CLIP LEVEL SHOULD GO TO -D.b VOLTS WITH THE RISE 
OF READ DELAY. 

4. MEASURE 06B4J21A AS BEFORE AND BACKSPACE SE~ERAL RECORDS 
TO BE SURE' THAT THE LOW Cli P lEVEL REMAINS AT -0.6 VOL TS 
WH1LE BACKSPACING. 

6.3 1607 UNIT AND SYSTEM TEST PROCEDURES 

A. SYSTEM INTERLOCK REQUIREMENTS 

IF THE AUTOMATIC/MANUAL SWITCH FOR A DATA CHANNEL IS 
PLACED IN THE MANUAL STATUS POSITION, THE EFFECT ON A 1094 
PROGRAM WILL BE THE SAME AS IF THAT CHANNEL WERE NOT 
CONNECTED TO THE SYSTEM. 

THE FOLLOWING INSTRUCTIONS ARE AFFECTED AS INDICATED 
WHEN A CHANNEL ( N) IS IN MANUAL STATUS-

1. TRANSFE R ON CHANNEL .( Nl IN USE--WILL NOT TRANSFER 

2. TRANSFER ON CHANNEL ( N) NOT IN USE--WILL TRANSFER 

3. TRANSFER ON CHANNEL !( N:) EOF--WILL NOT TRANSFER 

4. TRANSFER ON CHANNEL (N) REDUNDANCY CHECK--WILL Nor 
TRANSFER 

5. STORE CHANNEL (N) SAME AS IN AUTOMATIC STATUS 

6. RESET AND LOAD CHANNELtN)--WILL HANG UP THE MAI~ FRAME. 
THlS LNSTRUCTION, HOWEVER, SHOULD BE PRECEDED BY A READ 
OR WRITE INSTRUCTION, WHICH WOULD ALSO HANG UP THE 
MAIN FRAME. 

1. LOAD CHANNEL tNl--SAME AS .6) RESET AND LOAD OPERATION 

NOTE 
ANY OF THE FOLLOWING INSTRUCTIONS (8-13) WILL 

TIE UP THE MAIN ~RAME IN L TIME. 

8. READ CHANNBl ~NJ 

9. WRITE CHANNEL tN) 
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10. BACKSPACE TAPE CHANNEL (N) 

11~ BACKSPACE FILe CHANNEL {N~ 

12. REWIND CHANNEL tN) 

13.. WRITE END OF FILE CHANNEL (Nl 

14. SENSE PRINTER CHANNEL (N)--ACTS AS NO OPERATION 

15. SENSE PUNCH CHANNEL (N~--ACTS AS NO OPERATIJN 

16. B8GINNING OF TAPE TEST CHANNEL (N)--WILL SKIP 
NEXT INSTRUCTION AND PROCEED. 

17. END OF TAPE TEST CHANNEL (N)--WILL SKIP NEXT 
INSTRUCTION AND PROCEED. 

18. LOAD CARDS BUTTON--MAIN FRAME--OPERATES NOR~ALLY AS LO~G 
CHANNEL A IS NOT IN MANUAL STATUS. IF CHA~~EL A IS IN 
MANUAL STATUS, ONLY THE INTERLOCK RESET IN ~AIN FRAME 
WILL BE EXECUTED. 

19. LOAD TAPE KEY--MAIN FRAME--SAME AS LOAD CARDS KEY. 

B. READ/WRITE SELECT LIGHT WILL ONLY BE ON WHEN A CHAN~EL IS IN 
AUTOMATIC OPERATION OF A READ OR WRITE OPERATIO~. A MANUALLY 
INITIATED READ OR WRITE FROM THE DATA CHANNEL WILL NOT TUR~ 
ON THE READ/WRITE LIGHT. 

C. THE 'AUTOMATIC OPERATION' LIGHT WILL NOT BE HELD ON BY A 
CHANNEL WHICH IS IN MANUAL STATUS~ EVEN THOUGH THIS CHANNEL 
MAY BE DOLNG AN 1/0 OPERATION. 

D. NEITHER THE 'CHANNEL SELECT' NOR THE 'TAPE CHECK' LIGHTS, ~OR 
THE 1/0 CHECK ON THE MAIN CONSOLE WILL BE TURNED ON BY 
OPERATIONS OF A CHANNEL IN MANUAL STATUS OR TEST STATUS. 

7. IBM 7617 DATA CHANNEL CONSOLE 

THE 7617 DATA CHANNEL CONSOLE IS A COMBINED OPERATOR'S CO*SOLE AND 
CE TEST PANEL. THE OP8RATOR'S PANEL ON THE 7617 DATA CHANNEL CONSOLE 
IS CHECKED AS LISTED IN SECTIONS 1-1 THROUGH 7-14 AND THE CE TEST PA~EL 
ON THE 7611 DATA CHANNE'L CONSOLE IS CHECKED AS LISTED IN SECTIONS 7-15 
THROUGH 7-21. 
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7.1 AUTO/MANUAL SWITCH 

IN THE AUTOMATIC POSITION, THIS SWITCH PERMITS NORMAL OPERATIO~ OF 
THE MACHINE WHLLE ALSO ISOLATING THE ENTRY KEYS AND MANUAL CONTROL 
SWITCHES IN THE CHANNEL. IT ALSO PERMITS ALL RESETS INITIATED BY THE 
1094 TO RESET THE CHANN8lS. 

1.2 RESET SWITCH 

THIS KEY IS OPERATIVE ONLY IF THE AUTOMATIC/MANUAL SWITCH IS I~ 
THE MANUAL STATUS. IF I.N MANUAL STATUS, DEPRESSION OF THE RESET KEY 
WILL RESET ALL INDI.CATORS, REGISTERS, AND COUNTERS IN THE CHANNEl 
EXCEPT THE WC-ZERO INDI~ATOR. WHEN THE CHANNEL IS I~ AUTOMATIC STATUS, 
All RESETS ARE UNDER CONTROL OF THE 1094-2. (REFER TO SECTION 1.8). 

1.3 LOAD DATA REGISTER 

DEPRESSION OF THIS KEY GATES THE ENTRY KEYS TO THE DATA REGISTER 
IF THE CHANNEL IS IN MANUAL STATUS. THIS KEY HAS NO EFFECT IF THE 
CHANNEL IS IN AUTOMATIC STATUS. 

1.4 STORE DATA REGISTER 

IF THE CHANNEL IS IN MANUAL STATUS, DEPRESSION OF THIS KEY WILL 
CAUSE THE CONTENTS OF THE DATA REGISTER TO BE STORED IN ~AGNETIC CORE 
STORAGE AT THE ADDRESS seT UP IN THE ADDRESS COUNTER. THIS KEY HAS NO 
EFFECT IF THE CHANNEL IS IN AUTOMATIC STATUS. 

1.5 DISPL~Y STORAGE 

DEPRESSION OF THIS KEY WILL CAUSE THE CONTENTS OF THE STORAGE 
LOCATION WHOSE ADDRESS IS SET UP IN THE ADDRESS COUNTER TO BE DISPLAYED 
IN THE DATA REGISTER IF TH8 CHANNEL IS IN MANUAL STATUS. THIS KEY HAS 
NO EFFECT IF THE CHANNEL IS IN AUTOMATIC STATUS. EACH TIME THE KEY IS 
DEPRESSED, THE ADDRESS COUNT~R IS STEPPED ONCE, DISPLAYI~G THE ~EXT 
SUCCESSIVE STORAGE lOCATION. 

1.6 LOAD COMMAND 

DEPRESSION OF THIS KEY CAUSES INFORMATION SET UP ON THE ENTRY KEYS 
TO BE ENTERED INTO THE INDLCATORS, WORD COUNTER, AND ADDRESS COU~TER. 
ENTRY KEYS S, 1, 2, AND 19 ARE GATED TO THE CORRESPONDI~G INDICATORS 
ENTRY KEYS 3 THROUGH 11 ARE GATED TO THE WORD COUNTER A~D ENTRY KEYS 21 
THROUGH 35 ARE GATED TO THE ADDRESS COUNTER. THE DATA REGISTER IS 
CLEARED BY THIS OPERATIDN. THIS SWITCH SHOULD BE USED O~LY I~ ~ANUAL 
STATUS. 
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1.1 LOAD LOCATION COUNTER 

DEPRESSION OF THIS KEY CAUSES THE INFORMATION SET UP IN ENTRY KEYS 
21 THR U 35 TO BE ENTERED I NTO THE LOCAT I ON COUNT ER 1FT HE CHANNEL IS IN 
MANUAL STATUS. 

1.8 ON/OFF LINE 

IN MANUAL STATUS AND WITH THE ON/OFF SWITCH IN THE IN LI~E 
POSITION, DATA MAY BE TRANSMITTED TO OR FROM CORE STORAGE. IN ~ANUAL 
STATUS AND THE SWITCH IN THE OFF LINE POSITION, NO INFOR~ATI0~ WILL BE 
TRANSMITTED TO OR FROM CORE STORAGE EXCEPT BY USING CSRI OR CSRO 
SWITCHES OR DISPLAY STORAGE OR STORE DATA REGISTER KEYS. WHE~ WRITI~G 
MANUALLY IN THE OFF LINE POSITION, THE CONTENTS OF THE DATA REGISTER 
WILL BE WRITTEN REPEATEDLY. WITH THE CHANNEL IN AUrOMATIC OPERATIO" 
A~D THE SWITCH IN THE ON LINE POSITION, TAPE ERROR TRIGGERS WILL BE­
RESET LOGICALLY AT THE BEGINNING OF EACH OPERATIONo IN AUTOMATIC 
STATUS AND THE SWI TCH I N THE OFF II NE pas I TI ON,. THE T APE ERROR TR IGGERS 
WILL REMAIN ON UNTIL TH8 CHANNEL RESET KEY IS DEPRESSED. THE TAPE 
MASTER ERROR TRIGGER WHICH TURNS ON CHANNEL TAPE CHECK IS NOT AFFECTED. 

1.9 BCD SELECT 

THIS IS A LATCHING TYPE OF SWITCH. WHEN IN THE LATCHED POSITION 
AND IN MANUAL STATUS, TAPES WILL BE READ AND WRITTEN IN THE BCD MODE. 

1. lOS TO P WR I TE 

THIS SWITCH IS EFFECTIVE ONLY IF THE CHANNEL IS IN ~ANUAL STATUS. 
THE STOP WRITE SWITCH IS PRIMARILY A SERVICE TOOL BUT IS LOCATED WITH 
THE MANUAL SELECT SWITCHES BECAUSE IT IS USED IN CONJUNCTION WITH THE 
WRITE TAPE SWITCH. THE STOP WRITE SWITCH IS USED TO STOP WRITE TAPE 
TEST OPERATIONS. 

7.11 READ TAPE, WRITE TAPE. READ CARD READER, 
WRITE PRINTER~ WRITE PUNCH 

THE OPERATIONS OF EACH OF THESE KEYS IS SIMILAR IN THAT EACH O~E 
MAY BE USED TO INITIATE SOME TYPE OF DATA TRANSMISSION OPERATIO~ 
SUBJECT TO THE EFFECT OF THE ON/OFF SWITCH AND THE REQUIREMENTS THAT 
THE CHANNEL BE IN MANUAL STATUS. IF A COMMAND IS LOADED PRIOR TO THE 
SELECTION OF THE I/O OPBRATION. WHI LE ON LINE, THE OPERAT ION IS 
BASICALLY THE SAME AS IF A SELECT INSTRUCTION AND THE RCH INSTR:UCTID~ 
WERE EXECUTED BY THE CENTRAL PROCESSING UNIT. 
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7.12 WEOF SELECT, REWIND SELECT, BACKSPACE RECORD, 
AND BACKSP~CE FILE 

EACH OF THESE SWITCHES MAY BE USED TO INITIATE THE APPROPRIATE 
NON-DATA SELECT OPERATION WHEN THE CHANNEL IS IN MANUAL STATUS. 

7.13 UNIT SELECT (ROTARY SWITCH) 

THE ROTARY UNIT SELECT SWITCH IS EFFECTIVE ONLY IF fHE CHA~NEL IS 
IN MANUAL STATUS. FOR TAPE OPERATIONS, THE UNIT SELECT SWITCH 
DETERMINES WHICH TAPE DRIVE IS TO BE SELECTED. FOR MANUAL PRINTER AND 
PUNCH OPERATIONS, THE SWITCH SETTING MAY BE USED TO SELECT SENSE EXITS. 

7.14 TAPE DENSITY SELECTION SWITCH (ROTARY S~tTCH) 

THIS THREE POSITION SWITCH DETERMINES WHICH PAIR OF DENSITIES ~AY 
BE SELECTED IN THE 7607 MODEL III AND IV DATA CHANNEL. 

*-------------------*------------~----* 
1 SWI TCH SE TTl NG 1 DENSITY (BPI) 1 
*~-----~~~----------*---~~--~---~---~-* 
1 A 1 800-556 1 
1 B 1 800-200 1 
1 C 1 556-200 1 

1.15 PRINT BINARY/TWI 

FOR PRINTER TEST - IN THE ON POSITION {UP) - IF THE CHANNEL IS I~ 
MANUAL STATUS AND THE WRITE PRINTER SWITCH IS DEPRESSED, THE P!R.I~TER 

WILL BE SELECTED AND PRINT OUT THE CONTENTS OF STORAGE LJCATIONS AS 
SELECTED BY THE ADDRESS COUNTER. ONES WILL BE PRINTED FJR EACH BINARY 
BIT IN A STORAGE LOCATION. TWO BINARY WORDS WILL BE PRI~TED P~R LI~E. 
THE PRINT BINARY TEST FEATURE IS INOPERATIVE WITH CHANNEL IN AUTOMATIC 
STATUS. 

THE TWl FUNCTION OF THIS SWITCH IS AS FOLLOWS- EITHER IN AUTOMATIC 
STATUS OR MANUAL STAfUS READ TAPE OPERATION, WITH THE SWITCH IN THE 
DOWN POSITION (TWIl AND BINARY MODE SELECTED, TAPE CIRCUITRY WILL TEST 
AT THE END OF RECORD TO SEE THAT A MULTIPLE OF SIX CHARACTERS HAVE BEE~ 
READ. IF THE TAPE GROUP COUNTER IS AT A POSITION OTHER THAN GRJUP SIX, 
A TAPE-WaRD-INCOMPLETE EiRROR WILL SE SELECTED. WITH THIS SWITCH IN THE 
UP POSITION (NOT TWI), THE TAPE WORD INCOMPLETE CIRCUITS ARE 
DECONOITIONED TO PERMIT READING SPECIAL TAPES WHICH DO NOT HAVE 
MULTIPLES OF SIX CHARACTERS PER WORD. 
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7.16 TAPE CYCLE SWITCH 

THIS SWITCH, WHEN USED IN CONJUNCTION WITH THE READ TAPE SWITCH 
WILL PERMIT READING UNTIL A TAPE MARK RECORD IS SENSED A~D THEIN FORCE A 
REWIND AND RE-READ OPERATION. WHEN USED IN CONJUNCTION ~ITH THE WRITE 
TAPE SWITCH, THIS SWITCH WILL CAUSE A SERIES OF ONE WORD RECORDS FRDM 
THE DATA R8GISTER TO BE WRITTEN UNTIL THE STOP WRITE SWITCH IS 
DEPRESSED. CYCLE BACKSPACE RECORD AND BACKSPACE FILE IS ALSO POSSIBLE. 
THE RESE'T KEY SHOULD BE, USED BETWEEN DIFFERENT SELECT OPERATIONS. THE 
TAPE CYCLE SWITCH IS USED ONLY WITH THE ON/OFF LINE SWITCH IN THE OFF 
LINE STATUS. 

1.11 CARD CYCLE SWLTCH 

THIS SWITCH PROVIDES A GATE FOR THE HAND KEY FOR THE SIMULATIO~ OF 
CARD MACHINE CB OPERATIONS. (REFER TO SECTION 1.18). 

7.18 CARD HAND KEY PLUG 

THIS PLUG IS USED TO CONNECT A PORTABLE HAND KEY. ~HEN THE CARD 
CYCLE SWITCH IS IN THE OFF POSITION. HOLDING THE HAND KEf DEPRESSED 
WIll CAUSE CONTINUOUS STEPPING OF THE CARD RING AND CB CJUNTER. 

WHE'N THE CARD CYCLEt SWITCH IS IN THE ON POSITION, EACH DEPRESSION 
GENERATES ONLY ONE WRITE OR READ PULSE AND THE CB COUNTER IS STEPPED 
AFTER EACH GROUP OF FOUR DEPRESSIONS. THE ACTUAL READ OR WRITE PULSES 
WILL NOT BE G8NERATED UNLESS A CARD MACHINE HAS BEEN SELECTED, BUT THE 
CARD RLNG AND CB COUNTER WILL ADVANCE WITH OR WITHOUT A CARD MACHINE 
SELECTED. THE SELECTED CARD MACHINE MUST NOT BE IN READf STATUS. 

1.19 CONTINUOUS STORAGE READ-IN SWITCH 

IN MANUAL STATUS, THE CONTENTS OF THE DATA REGISTER OF THE CHA~NEL 
IS CONTINUOUSLY STORED AT THE ADDRESS IN THE CHANNEL'S ADDRESS COUNfER. 
IN AUTOMATIC STATUS, THE ADDRESS COUNTER AND WORD COUNTER ARE STEPPED 
UNTIL THE WORD COUNT EQUALS ZERO. THE DATA IS STORED IN SEQUENTIAL 
ADDRESSES IN STORAGE. A CORE STORAGE CYCLE SHOULD BE REQUESTED ONCE 
EVERY FOURTH CYCLE. 

1.20 CONTINUOUS STORAGE READ-OUT SWITCH 

THE CONTENTS OF TH8 STORAGE LOCATION SPECIFIED IN THE ADDRESS 
caUNTER IS CONTINUOUSLY SET INTO THE DATA REGISTER, ~ITH THE ADDRESS 
CDUNTER BEING STEPPED IN AUTOMATIC STATUS AND PREVENTED FROM BEING 
STEPPED IF THE CHANNEL IS IN MANUAL STATUS. IN AUTOMATIC STATUS, THE 
WORD COUNTER IS STepPED DOWN UNTIL IT REACHES ZERO AND STOPS OPERATION. 
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1.21 STOP ON ERROR 

THI S SWI TCH IS EFFECTI VE ONLY I N MANUAL AND OFF-L INE STAT-US. WHE" 
IT IS ON, TAPE WRITING WILL STOP WHENEVER THE TAPE ERROR TRIGGER GOES 
ON. WHEN READING TAPE, THE TAPE WILL STOP AT THE END OF THE RECORD 
IN WHICH A TAPE ERROR OCCURS. 

8. TAPE ADAPTER UNIT 162.5 KC) FOR THE IBM 1601 MODEL 
1 AND 2 DATA CHANNEL 

8.1 TAPE ADAPTER OSCILLATORS 

THERE ARE TEN DIFFERENT OSCILLATOR CARDS NECESSARY TO SUPiPLY 
TIMING REF8RENCE PULSES FOR SIX DIFFERENT CHARACTER RATES. THREE 
OSCILLATORS ARE GATED FOR USE WITH A GIVEN TAPE UNIT AND DENSITY. 

TABLE 19-2 TAPE ADAPTER OSCILLATORS - MODEL 1 AND 2 DATA CHA~"ELS 

-~~~---~~~~~---~---~~--~---~~-~~-----~~~-----~----------~~~~--~~~.--~--~~ 
TAPEI FREQUENCY 

OSC I LLATOR TYPE MACH I.NE ACCURAC Y FUNCTION 
~~~------~~-~-----~--~~-~---~~~--~----~-~-----~~~-~~~-~~-~~-~~-~----~-
6.67 KC CRYSTAL 729-2 +OR-lPERC DC MS CONTROL 
10.0 KC CRYSTAL 729-4 +OR-l PERC DC MS CONTROL 
240 KC CRYSTAL 129--2 +OR-1 PERC DC US CONTROL AND IIC DRIVE 200 BPI 
240 KC CRYSTAL 729-2 +OR-1 PERC DC US CONTROL AND IIC DRIVE 200 BPI 
240 KC CLAMPED 129-2 +OR-5PERC RC DRIVE 200 BP I 
360 KC CRYSTAL 129-4 +OR-l PERC DC US CONTROL AND ~C DRIVE 200 BPI 
360 KC CLAMPED 729-4 +OR-5PERC RC DRIVE 200 BPI 
667 KC CRYSTAL 729-2 +OR-IPERC DC UC CNTL AND WC DRIVE 555.5 BPI 
667 KC CLAMPED 729-2 +OR-5 PERC RC DRIVE 555.5 BPI 
1 MC CRYSTAL 729-4 +OR-IPERC DC US CNfl AND WC DRIVE 555.5 BPI 
1 Me CLAMPED 129-4 +OR-5PERC RC DRIVE 555.5 BPI 
~~~~--~-~-~~--~-----~~~~~--~~-~~---~~-~~------~~-~~-~-~~--~~-~--~--~~~~~ 
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8.2 TAPE ADAPTER CLOCKS 

BOTH A READ AND A WRITE CLOCK ARE USED. THEIR LIMITATIONS ARE AS 
FtlLLOWS-

8.2.1 READ CLOCK (RC) 

THE READ CLOCK CONSISTS OF FOUR BINARY TRIGGERS SEPARATED BY A 400 
NANOSECOND TIMING PULSE, DERIVED FROM A CLAMPED OSCILLATOR AND 
SINGLE-SHOT. THE TRIGGER OUTPUTS ARE USED AS READ TIMING CONTROL A~D 
THEIR LIMITATIONS ARE AS FOLLOWS-

TABLE 19-3 TAPE ADAPTER READ CLOCK TIMINGS 

.~.---~-~~~-~~~~----~~~~-~---~--~~---~~~--~-~~-~--~-~---~~--~-~---~~~-. 

1 READ 1 
1 CLOCK 1 
1 OUTPUT 729-2 LO 729-2 HI 729-4 LO 729-4 HI 1 
.~~-~-----~-~~~~--~--~~-------~~~~-----------~~-~-----~-------~-~-~---* 
1 RC-3 13.0 USEC 5.0 USEC 8.8 USEe ~.5 USEC 1 
1 RC-4 17.2 USEC 6.5 USEC 11.6 USEe 4.5 USEC 1 
1 RC-7 'WR) 21.4 USEC 8.0 USEC 14.4 USEe 5.5 USEC 1 
1 RC-6 25.6 USEC 9.5 USEC 17.2 USEC 6.5 USEC 1 
1 RC-7 (RD) 29.8 USEC 11.0 USEC 19.9 USEC 7.5 USEC 1 
1 RC-7 RESET (RO) 30.6 USEC 11.8 USEC 20.7 USEe 8.3 USEC 1 
1 RC-7 RESET t WRl 22.2 USEe 8.8 USEC 15.2 USEC 6.3 USEe 1 
.~~~-------~--~--~---~----~--~--------~~---~--~----~---~-----~~--------. 
1 
1 
1 
1 
1 

NOTE 

ALL READ CLOCK TIMINGS ARE +OR-5 PERCENT AND ARE 
MEASURED WITH RESPECT TO THE RISE OF THE FIRST BIT LINE. . 

1 
1 
1 
1 
1 . ~~~----~--~--~-----~---~------~-----~--~---~~~----~--~-~~-~--.~--~~--~. 
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8.a~2 WRLTE CLOCK {WC~ 

THE WRITE CLOCK CONSISTS OF FOUR BINARY TRIGGERS SEPARATED BY 400 
NANOSECOND DELAY LINES. THESE TRIGGERS ARE DRIVEN IN PARALLEL BY A 400 
NAN~SECOND TIMING PULSE DERIVED FROM A CRYSTAL OSCILLATOR. THE TRIGGER 
OUTPUTS ARE useD AS WRlTE TIMING CONTROL AND THE LIMITATIONS ARE AS 
FOLLOWS-

TABLE 19~4 TAPE ADAPTER WRITE CLOCK TIMINGS 

.~~~--~----------------~------------------------------~---~---~-~~~----. 
1 WR:I TE 1 
1 CLOCK 1 
1 OUTPUT 729-2 La 729-2 HI 729-4 LO 729-4 HI 1 
.~ .... -....... -~ .... --... ~--~ ... -~ .. -.................... -....... --..-.... --..... --....... -..... .., .. --............................. _ .. _ .......... : ... ---- .............. 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

WC-l 
WC-3 
WC-5 
WC-9 
WC-14 
WC-l 

REFERENCE REFERENCE REFERENCE REFERENCE 
8.32 USEC 3.00 USEe 5.56 USEC 2.00 

16.60 USEC 6.00 USEC 11.10 USEe 4.00 
31.50 USEC 11.50 USEe 21.10 USEC 7.75 
54.10 USEe 19.50 USEC 36.10 USEC 1.3.0'0 
66.60 USEe 24.00 USEe 44.50 USEC 16.00 

NOTE 

ALL WRITE CLOCK PULSES ARE +OR-l PERCE<NT WITH RESPECT 
TO THE TURN-ON OF THE WC 1 TIMING PULSE. 

USEC 
USEe 
USEe 
USEC 
USEe 

8.3 DELAY COUNTER (DC~ 

THE DaLAY COUNTER CONSISTS OF TEN BINARY TRIGGERS. THE DC 1 
TRIGGER IS DRIVEN DIRECTLY FROM THE OSCILLATOR FORMING THE DRIVE TI~I~G 
PULSE AND THE SAMPLE PULSE. THE NEXT FOUR ARE DRIVEN IN PARALLEL BY A 
400 NANOSECOND TIMLNG PULse WHILE THE NEXT FIVE ARE DRIVEN IN SERIES BY 
THE OUTPUT OF THE PREVIOUS TRIGGER. THE PURPOSE OF THIS CIRCUIT IS TO 
CONTROL TAPE MOTION AND DATA'FLOW TIMINGS. DELAY COUNTER TIMINGS ARE 
NAMeD ACCORDING TO THE GATE LINES AND THE COUNT THAT THE AND CIRCUIT 
TOTALS. 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 



PAGE 

IBM 7094-2 CE; lNSTALLATION INSTRUCTIONS MAY 13, 1964 

134 19 SYSTEM TESTING 

8.3.1 MICROSECOND CONTROL 

READ 01 SCONNECT DE~LAY (RDD~. AND WRITE DISCONNECT DELAY ,t WOO). 

TABLE 19-5 TAPE ADAPTER DELAY COUNTER - MICROSECOND CONTROL 

.------------------------------~---------------------------------------. 
1 MICRO 
1 SECOND 
1 CONTROL ,729-2 LO 129-2 HI 729-4 LO 729-4 HI 

1 
1 
1 ..... --~-.. ---.. --~~- .... -........ -.,------...... -... ---.. -----------....... -------... ,...-- ... --.-~-... 

1 RDD-36 150 usee 54.0 usec 100 USEC 36.0 USEC 1 
1 RDD-128 532 USBC 192.0 USEC 355 USEC 128.0 USEC 1 
1 RDD-136 566 USEC 204.0 USEC 377 USEe 136.0 USEC 1 
1 RDD-144 600 USEC 216.0 USEe 400 USEC 144.0 USEC 1 
1 ftDD-144 600 US8C 216.0 USEe 400 USEC 144.0 USEC 1 
1 WDD-60 250 USEC 90.0 USE;C 166 USEC 60.0 USEC 1 
1 READ 33.3 TO 12.0 TO 22.2 TO 8.0 USEC 1 
1 CLOCK 41.6 USEC 15.0 USEC 27.8 USEe 10.0 USEC 1 
1 GATE 1 
.--~ ... ~----... -~ ....... ..-.. --.---..,-........ .-----.---....... --... -... --..... ---.--... ----.. ---~ ........ ~ .... -....... -.......... ---.... 
1 *TO MEASURE READ CLOCK GATE CYCLE WRITE ONE WORD RECORDS WITH 1 
1 WITH BITS 1 AND 2 IN FIRST CHARACTER AND BIT 1 IN FOLLOWING 1 
1 CHARAC TERS, REMOVE HI CLI P CARD t06B4G28) AND CYCLE READ- '1 
1 REWIND AND CYCLE READ, MEASURE TIMINGS DURING READ. 1 
........ -.... --... --...... --.. --------.-. ...... ---~ ... - ............ --... ---.... -.... -.... --~-~---.. ~ ... -~ ........ -- .... -. .--........ -~-. 
1 
1 
1 
1 
1 
1 
1 

NOTE 

ALL DELAY COUNTER MICROSECOND TIMINGS ARE +OR-l PERCENT 
EXCEPT RDD-36 WHICH IS +OR-2 PERCENT AND READ CLOCK GATE 
WHICH IS +OR-6 PERCENT. ALL TIMINGS ARE MEASURED IN 
RESP~CT TO THE TURN-ON OF ROD OR WOO TRIGGER CO~TROL. 

1 
1 
1 
1 
1 
1 
1 
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8.3.2 MILt.,I SE'COND CON'TROL - READ DELAY (RD)t W'RITE 
DELAV(WD) (ROD), (WOO), AND BACKSPACE TIMINGS 

TABLE 19-6 TAPE ADAPTER DELAY COUNTER - MILLISECOND CONTROL 

1 MI LLI" 
1 SECOND 
1 CeNTROL 729-2 729-4 TOLERANCE 

1 
1 
1 

*~----~--~------~------~---------~----~~-~---~-~~-----~~-------~~~~---. 
1 RDD-16 2.4 MS 1.6 MS +QR-12 PERCE~T 1 
1 RDD~22 ROD 38 5.7 MS +OR-1 PC 2.2 MS +QR-2 PERCE ... T 1 
1 RDD-64 9.6 MS 6.4 MS +JR-1 PE'RCE~T 1 
1 ROD-152 22.8 MS 15.2' MS +JR-l PERCE'4T 1 
1 WOO-20 3.0 MS 2.0 MS +OR-3 PERCE~T 1 
1 RD-30 4.5 MS 3.0 MS +DR-2 PERCE~T 1 
1 RD-160 24.0 MS 16.0 MS; +JR-l PERCE'4T 1 
1 WD-320 48.0 MS 32.0 MS +OR-1 PERCE~T 1 
1 0-50 7.5 MS 5.0 MS +OR"'!" 1 PERCE~T 1 
1 0-96 14.4 MS 9.6 MS +OR-1 P ERCE~T 1 
1 0-160 24.0 MS 16.0 MS +JR-1 PERCE~T 1 
1 BACK SPACfI-180 27.0 MS 18.0 MS +OR-~ PERCE~T 1 
.~.~~~~~-~~-~~--~-~~~~--~~~-~-----~-~---~-~~-~~~~~~~~-~~~~~~~~~-~~~-~-. 

1 
1 NOTE 
1 
1 ALL DELAY COUNTER MILLISECOND TIMINGS ARE MEASURED 
1 IN RE'SPEC T TO THE RISE OF THE MILLISECOND CONTRJL 
1 GATE, EXCEPT BACKSPACE. TIMINGS ARE REFERENCED TO THE 
1 RI SE OF ROD. 

8.4 FINAL AMPLIFIER 

THE BASIC TAU FINAL AMPLIFIER CONSISTS OF THREE SMS CARDS. EACH 
CARD SERVES A SPECLFIC FUNCTION IN THE CHAIN OF EVENTS BETWEEN THE READ 
BUS SIGNAL AND THE ULTIMATE -N CURRENT MODE PULSE WHICH SETS THE READ 
REG IS TER. TO THE SA SI C FINAL AMPLI.FI ER t TWO MORE CARDS FOR EACH TRACK 
ARE ADDED TO FORM THE B CHANNEL OF THE DUAL CHANNEL SYSTEM. THE 
TOLERANCE OF THESE ACCE:PTANCE LEVELS AND THE RESPECTIVE CARD OUTPUTS 
FCJLLOWS-

A. USING A HLGH-IMPEOANCE MET6R (20,OeO OHMS PER VJLT) ADJUST 
THE DC VOLTAG~~ PIN At FOR READ. 

B. ADJUST POTENTIOMETER ON CARD 06B4F13 TO SET VOLTAGE ON PIN A 
OF AFC (AMP CARD) TO -0.6 V. WITH RESPECT TO -12V. CHA~NEL 
MUST BE IN RES8T CONDITION. 

1 
1 
1 
1 
1 
1 
1 
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8.4.1 DC MEASUREMENTS 

AFC - Input Pin A (common -llv DC Ref.) 
Write -1. 74v DC"::::Va~-2. 17v DC 
Read -0. 40v DC£Va~-O. 77v DC 

AFC - Output Pin D (-12v DC Ref.) 
Write + O. 65,V d6:.+ O. 89v DC 
Read + 1. 57£Vd Lt 1. 87v DC 

MARCH 24, 1964 

19 SYSTEM TESTING 

THESE MEASUREMENTS MUST B~ MADE WITHOUT AC SIGNAL ON THE AMPLIFIE~ 
SYSTEM USING A 20,000 OHM/VOLT METER. 

8.4.2 AC MEASUREMENTS 

AFC - Input Pin B 
Write 8. 35v PP'::'YbL 9.l5v PP. 

AFC - Output Pin F (-llv DC Ref. ) 
Write 7. 05v. p.:: V f~8. 81 v P (Average base to peak) 
AFC - Output Pin D (-llv DC Ref. ) 
Write S.74vPLVd'7.7OvP (Average base to peak) 
FC -- Output Pin G (-12v DC Ref.) 

THE FOLLOWING MUST HOLO wiTH THE ~AME INPUT AS P~FVIOUSLV APPLIED. 

t 
!V 

~ "'--________ ~ 1 Z V DC 

'.9 u. ~ Tr ~ 8.6 u. 
+ 1 • ZO V DC ~ Von !!: + 1. 80 V DC 

" +0.4 V DC ~ Volf ~+O.9 
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THE FOLLOWING MUST HOLD WITH THE SAME INPUT AS PREVIOUSLY APPLIED. 

1 volt 

Sen.ina Delay 0.3 us ~ Tp ~ 0.8 U8~C. 

THE TIME FROM THE MOST NEGATIVE PORTION OF THE INPUT PEAK AT PIN B 
ON THE AFC - TO THE OUTPUT SLOPf OF PIN 0 OF THE FD-- FOLlOWS-

3.15 US - SO -4.25 US 

8.5 INTEGRATOR LEVEL ~fASUQEMENTS 

A. WITH REFERENCE TO GROUND, MEASURE -12V +O.SV AT PIN 06B4H28D 
WITH CHANNEL IN RESET STATUS. 

B. MfASURE -6V+OR-O.3V AT 06B4H28D WHilE READING A 129-4 TAPE 
UNIT. 

c. MEASURE -SV+OR-O.3V AT ObB4H280 WHILE READING A 129-2 TAPE 
UNIT. 
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9. TAPE ADAPTER UNIT (90KC) FOR THE IBM 1601 MODELS 3 A'ID 4 
DATA CHANNELS 

9.1 TAPE ADAPTER OSCILLATORS 

THE OSCILLATORS LISTED PROVIDE THE DRIVE PULSES TO OPERATE THE TAU 
CLOCKS THROUGH A RANGE OF CHARACTER RATES FROM 15 KC TO 90 KC AND 
PROVIDE MOTION CONTROL FOR 15 IPS AND 112. 5 IPS TAPE U'IITS - ALL 
CRYSTAL TYPE ARE +OR- 1 PERCENT, GATED TYPE ARE +OR- 5 PERCENT. 

TABLE 19-1 TAPE ADAPTER OSCILLATORS - MODEL 3 AND 4 DATA CHANNELS 

~~--~-~---~~-------~----~----------~---~-----~~--~~-~~~--~~-~~~~-~--~~ 
OSC LLLATOR TYPE TAPE UNIT DENSITY CONTROL 
-~~~---~-------~--~-~--~-~----~~--~--~---~-~--~-~~~~-~--~--~-~~----~---~ 

6.7 KC XTAL 129-2, 5 DC MS CONTRJL 
10.00 KC XTAL 129-4, 6 DC MS CONTRJL 

240.00 KC XTAL 129-2, 5 B LO, C LO WC + DC US CONTROL 200 BPI 
240.00 KC GATED 129-2, 5 B LO, C LO RC 200 BPI 
160.00 KC XTAl 729-4 B LO, C LO WC + DC US CONTROL 200 BPI 
360.00 KC GATED 129-4 B lO, C lO RC 200 BPI 
661.00 KC XTAL 129-2, 5 A lO, C HI WC + DC US CONTROL 556 BP I. 
661.00 KC GATED 129-2, 5 A LO, C HI RC 556 BP I. 
960.00 KC XTAL 129-5 A HI, S HI we + DC us CONTROL 800 BPI 

1000.00 KC GATED 129-5 A HI, B HI RC 800 BPI 
729-4, 6 A LO, C HI RC 556 BPI 

1000.00 KC XTAL 129-4, 6 A LO, C HI WC + DC US CONTROL 556 BPI 
1440.00 Ke XTAL 129-6 A HI, B HI we + DC US CONTROL 800 BPI 
1600.00 KC GATED 129-6 A HI, S HI RC 800 BP I 
360.00 KC GATED A, S, C RD CHECK CHARACTER 

.... .........., ........... ~----.... --.... --... ----~-----.-- .... -...... ----------.... ---------------_.--...... ------_.-
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9.2 TAPE ADAPTER CLOCKS 

9.2.1 READ CLOCK (RD) 

THE READ CLOCK CONSISTS OF 4 BINARY TRIGGERS. THE RC 1 TRIGGER IS 
A HIGH SPEED DRIFT CIRCUIT CAPABLE OF OPERATING WITH A 2 MC DRIVE 
PULSE. A 400 MUS RULSE IS GENERATED ON THE FALL OF RC 1 AND THIS 
DRIVES THE REMAINING TRIGGERS IN BINARY FASHION. THE OUTPUT DF RC 1 IS 
USED AS A SAMPLE PULSE FOR THE READ CLOCK GATING. THE LIMITATIONS FDR 
THESE GATES FOLLOWS-

TABLE 19-8 TAPE ADAPTER READ CLOCK TIMINGS 

1 1 200 BPI 1 556 BPI 1 800 BPI 1 
1 *------------------*-------------------*-----~-------* 

1 1729-2,5 129-4,6 1 129-2,5 129-4,6 1129-5 129-6 1 
*~~~-~----~~---~--.~-~----~~--~~---~-.-------~-~-----~~~-*-~--~----~~-~. 
1 RC2 8.4 5.8 US 3.2 
1 RC4* 16.9 11.3 US 6.2 
1 RC5** 
1 RC6*** 25.2 16.9 US 9.2 
1 RC1 29.4 19.1 US 10.8 
1 RC1 D8LAY 29.9 20.3 US 11.3 
1 RC7 RESET 30.3 20.7 US' 11.6 
1 RC RESET ,( RO') 30.3 20.1 US 11.7 
1 RC RESET 41.8 28.2 US 15.5 1 
1 tWR)**** 

1 • SKEW GATE SET PULSE FOR 200 BPI + 556 BPI 
1 ** SKEW GATE SET PULSE FOR 800 BPI FOR 129-5 
1 *** SKEW GATE SET PULSE FOR 800 BPI FOR 129-6 
1 **** SKEW GATE RESET PULSE 

2.2 US 2.2 
4.2 US 4.2 

.5.2 
6.3 US 6.3 
1.3 US 1.3 
8.0 US 8.0 
8.3 US 8.3 
8.3 US 8.3 

10.5 US 10.5 

1.6 US 
2.7 US 

4.0 US 
4.1 US 
5.2 US 
5.6 US 
5.6 US 
5.6 US 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 

*----------------------------------------------------------------------* 
1 
1 
1 
1 
1 

NOTE 

ALL TIMINGS ARE +OR~5 PERCENT WITH REFERENCE TD +N 
START READ CLOCK. 

1 
1 
1 
1 
1 

*~~~---~--~-~--------~~~-~----~--~~~-----~---~~~-----~~---~------~~--~. 
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THE WRITE CLOCK IS A 16 STEP BINARY COUNTER CONSISTING OF 4 BI~ARY 
TRIGGERS. THE WC 1 TRI~GER IS A HIGH SPEED DRIFT CIRCUIT CAPABLE OF 
DRIVE FREQUENCIES TO 2 MC. THE TURN OFF OF ~C 1 GENERATES A 400 ~S 
PULSE WHICH DRIVES THE REMAINING TRIGGERS. THE WRITE CLOCK GATES A~E 
SAMPLED WITH THE OUTPUT OF WC 1. THE LIMITATIONS FOR THESE GATES 
FOLLOWS-

TABLE 19-9 TAPE ADAPTER WRITE CLOCK TIMINGS 

.~~~.~--~-~-~---------~---.--~--~~-~------------~.-----------~--------~. 
1 1 200 BPI 1 556 BPI 1 800 BP 1 1 
1 *~ .............. -,..~* ... - ........ --- ......................... .-----.............. - .......... ----...... * ... ~-- ..... - ........ ----........... -_ ...... _ ........... 
1 129-2,5 129-4,6 129-2,5 129-4,6 129-5 129-6 1 
.~-- ......... ---.. -... -.---_ .......... ---* .. - ......... -.." ..... _ ....... ..-....... _-_ ................ -~ .... - ........ - ......... - .' ....... -- .......... -......... 
WC2 REFERENCE REFERENCE REFERENCE REFERENCE REFERENCE REFERENCE· 
WC4 8.32 5.56 US 3.00 2.00 US 2.08 1.39 US 
WC6 16.60 11.10 US 6.00 4.00 US 4.11 2.18 US 
we10 33.40 22.20 US 12.00 8.00 US 8.32 5.55 US 
WC14 50.00 33.30 US 18.00 12.00 US 12.50 8.33 US 
WC2 66.60 44.40 US 24.00 16.00 US 16.10 11.11 US * .... ..,..,*_ ........ __ ~ ____ • ______ ...... .-. __ * ...... __ ... __ ..-___ ................. __ ... 411'_ .... _.., __ ............ __ ~_ ...... __ ... ___ .-.... _ ... * 
1 
1 
1 
1 
1 

NOTE 

ALL WRITE CLOCK TIMINGS ARE +OR-2.0 PERCENT TO 
REFERENCE WHEN MEASURED AT SIMILAR LOGIC POINTS. 

1 
1 
1 
1 
1 
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9.3 DELAY COUNTER 'DC} 

TH6 DELAY COUNTER CONSI STS OF 9 BINARY OPERATED TRIGGERS. THE DC 
1 TRIGGER IS A HIGH SPEED DRIFT CIRCUIT CAPABLE OF OPERATING WITH DRIVE 
FREQUENCIES TO 2 MC. THE FALL OF THIS TRIGGER GENERATES A 400 NS PULSE 
WHICH DRIVeS THE NEXT FOUR TRIGGERS IN BINARY FASHION. THE OUTPUT JF 
DC 16 DRIves THE NEXT BINARY STAGE DIRECT WITHOUT DC 1 D~IVE PULSE 
REFERENCE. THIS MODE OF OPERATION CONTINUES TO THE DC 256 TRIGGER. 
THE DC 1 OUTPUT SERVES AS THE SAMPLE PULSE FOR DElAV COU~TER GATING. 
THE lIMITATIONS OF THESE GATES FOlLOW-

9.3 .. 1 MICROSECOND CONTROL 

TAiBLE 19-10 TAPE ADAPTER DELAY COUNTER-MICROSECOND CONTR:OL 

.~~~-~-*-~~----~-.-~---~---.-~-.---~~.--~~~---~.-~----~~~.--------~~-~~. 
1 1 729-2,5 1 729-4,6 1 129-2,5 1 729-4,6 1 129-5 1 129-6 1 
*~~~~--*---------*~----~---.---~~-~~~.----~~---.~-----~~.~---~---~~~-~* 
RD036 1 150.4 1 100 us 1 54.6 1 36.6 USl 31.5 1 25.6 US 1 
RODS8 1 3'66.0 1 244 us 1 132.0 1 88.6 US1 91.5 1 61.2 US 1 
ROO128 1 532.0 1 355 US 1 192.6 1 128.6 US1 133.0 1 89.6 US 1 
RDD136 1 566.0 1 317 US 1 204.0 1 136.6 US1 142.0 1 95.1 US 1 
ROD144 1 600.0 1 400 us 1 216.0 1 144.6 US1 150.0 1 100.1 us 1 
WDD60 1 250.0 1 166 US 1 90.6 1 60.6 US'1 63.0 1 42.3 US 1 
* ....... .----•. ---.. ---... -.-~-- .... ---.... ---... ---..--.--....... ------.-----... .-.. .-.----... ..-. .... - ... --.- ... ~. 
1 
1 
1 
1 
1 
1 

NOTE 

DBlAV COUNTER TIMINGS ARE IN REFERENCE TO TURN-ON 
OR US CONTROL. ALL DELAY COUNTER MICROSECOND TI~INGS 
ARE +OR-l PERCBNT EXCEPT RDD36 WHICH IS +OR-2 PERCENT. 

1 
1 
1 
1 
1 
1 

.~~~-----~~~---... -------~--~---~----~~----------~-~-~---~ ... ~------~--~-~~. 
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9.3.2 READ CLOCK GATES 

TABLE 19-11 READ CLOCK GATE TIMING 

* ....... --... -- ............ --..... - ... ~-.... --......... --------~ ....... -.-, ........ - ... ~.~--.. -.-,---------... ~-- ... - .......... --- .. ---. 
1 BPI 1 UNIT 1 TIMING 1 
.~.~~----~~----~~~-~.--~~~~~~~~~-~-~--~-.~----~---~-~-~---~-~~----~--. 
1 200 1 729-2, 5 1 33.3 TO 41.6 US 1 
1 1 729-4, 6 1 22.2 TJ 27.8 US 1 
1 556 1 129-2, 5 1 12.0 TJ 15.0 US 1 
1 1 729-4, 6 1 8.0 Ta 10.0 US 1 
1 800 1 729-5 1 8.12 TJ 10.4 US 1 
1 1 729-6 1 5.6 T::1 7.0 US 1 
.~~~-----~-~--~-~---*-~-~-~----~---~--~--.-----~----------~---~-~-~---~. 
1 
1 
1 
1 
1 
1 
1 
1 

NOTE 

TO MEASURE READ CLOCK GATE CYCLE WRITE ONE ~ORD RECORDS 
WITH BITS 1 AND 2 IN FIRST CHARACTER AND BIT 1 IN 
FOLLOWING CHARACTERS. REWIND AND REMOVE HI CLIP 
CARD (06B4G28) AND CYCLE READ. MEASURE TIMINGS DURJNG 
R6AD. READ CLOCK GATE TOLERANCE IS +OR-6 PERCENT. 

1 
1 
1 
1 
1 
1 
1 
1 
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9.3~3 MILlIS8COND CONTROL 

TABLE 19-12 TAPE ADAPTER DELAY COUNTER-MILLISECOND CONTROL 

.~~~~~~-~~~~~-~---~--~~~~~--~~~~~~~~~~~~~~~~~~~~~~--~.-~~~~~~~~-~~~~. 

1 729-2. 5 729-4" 6 TOLERANCE 1 ............. ,.. ....... -.......... ~---,. ... .-.-~ .. ~ ........... --...... -....... -.. -.......... -.. --~ ....... -~ ............ -... ~ ... --.................... -..... 
1 RBD-16 2.4 MS 1.6 MS +OR-3 PERCENT 1 
1 ROD-22, 38 5.7 MS 2.2 MS +OR-2 PERCENT 1 
1 +OR-l PC 1 
1 RDD-64 9.6 MS 6.4 MS +OR-l PERCENT 1 
1 RDD-152 22.5 MS 15.2 MS +OR-l PERCENT 1 
1 WDD-20 3.0 MS 2-.0 MS +OR-3 PERCENT I 
I RD-30 4.5 MS 3.0 MS +OR-l PERCENT 1 
1 RD-160 24.0 MS 16.0 MS +OR-l PERCENT I 
1 WO-52 7.8 MS 5.2 MS +OR-I PERCENf 1 
1 WD-80 12.0 MS 8.0 MS +OR-l PERCENT 1 
1 WD-320 48.0 MS 32.0 MS +OR-l PERCENT 1 
1 0-50 7.5 MS 5.0 MS + OR .... 1 PERCENT 1 
1 0-96 14.4 MS 9.6 MS +OR-l PERCENT 1 
I 0-160 24.0 MS 16.0 MS +OR-l PERCENf 1 
I BACK SPACE-leo 27.0 MS 18.0 MS +OR-l PERCE~T I 
1 START RO COND-32 4.8 MS 3.2 MS +OR-2 PERCENT 1 
........ -----... --....... .-.~-~ .. -----............ ---.... ---... -.. --.-~--..... -------.-----.... ----... -..... ----.... --- ......... ~ ..... 
I 
1 
1 
I 
1 
I 
1 

NOTE 

AUL DELAY COUNTER MILLISECOND TIMINGS ARE MEASURED 
IN RE,SPECT TO THE RISE OF MILLISECOND CONTROL GATE, 
EXCEPT BACKSPACE TIMINGS WHICH ARE REFERENCED TO THE 
RISE OF ROD. 

1 
1 
1 
1 
I 
1 
I 
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9.~ FINAL AMPLIFIER 

ALL MEASUREMENTS ARE TO 8E MADE AT 800 BPI. TH~ BASIC TAU FINAL 
AMPLIFIER CONSISTS OF THREE SMS CARDS. EACH CARD SERVES A SPECIFIC 
FUNCTION IN THE CHAIN OF EVENTS BETWEEN THE READ BUS SIG~AL AND THE 
ULTIMATE-N CURRENT MODE PULSE WHICH SETS THE READ REGISTER. TO THE 
BASIC FINAL AMPLIFIER, TWO MORE CARDS FOR EACH TRACK ARE ADDED TO FORM 
THE B CHANNEL OF THE QUAL CHANNEL SYSTEM. THE SENSITIVITY OF THE A AND 
8 CHANNELS IS INDEPENDENTLV CONTROLLED BY FOUR COMMON CLIPPING LEVEL 
CARDS. THE TOLERANCE OF THESE ACCEPTANCE LEVELS AND THE RESPECTIVE 
CARD OUTPUTS FOLLOW5-

9.4.1 DC MEASUREMENTS 

ARA - Input Pin A (7 common -12.v DC Ref.) 
Write -1. 74~ Va~-l. 17v DC 
Read -0. 40£Va~-O. 77'; DC 

ARA - Output Pin D (-l2.v DC Ref.) 
Write +0.6~Vd~+0.89v DC 
Read +1.5~V~+1.87v DC 

THESE MEASUREMENTS MUST BE MADE WITHOUT AC SIGNAL ON THE AMPLIFIER 
SYSTEM USING A 20, 000 OHM/VOLT METER AS A MINIMUM. 

q.4.2 ACCEPTANCE LEVELS 

THE MINIMUM PEAK TO PEAK READ BUS SIGNAL TO INSURE AN OUTPUT FROM 
THE FINAL AMPLIFIER FOR EACH CHANNEL WITH THE ABOVE DC VOLTAGE IS AS 
FOLLOWS-

CHANNEL B 
WRITE 1.31 V 
READ 0.595 V 

CHANNEL A 
WRITE 1.86 V 
READ 1.63 V 
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9.4.3 At MEASUREMENTS 

ARA - Input Pin B 
Write 9. 5v PP,-Vb,,-l o. 5v PP 

ARA - Output Pin F (-llv DC Ref.) 
Write 7. 33v P L-Vf L·S. 76v P (Average base to peak) 

Output Pin D (-12v DC Ref.) 
Write 6.44v P-,VdLS.llvP ·(Average Base to peak) 

Fe - Output Pin G (llv DC Ref.) 

THE FOLLOWING MUST HOLD WITH THE SAME IN~UT AS PREVIOUSLY APPlI(O. 

Von 

+ 1. ZOv DC~ Von ~ + 1. SOv DC 
+0.4 v DC LVoffL+O. 9v DC 

FD - Output Pin D (Ground Reference) 

THE FOLLOWING MUST HOLD ~ITH THE SAME INPUT AS PREVIOUSLY APPLIED. 

O.3us~Tp~O.6u, 
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9.4.4 TIME ASYMMETRY 

TAU FINAL AMPLIFIER SYMMETRY ALIGNMENT FOR 90KC-

A. MBA SURE THE ASYMMETRY IN TRACK 1 IN THE USUAL MANNER AS 
FOLLOWS-

1. WRITE ALL ONE'S AT 800 BPI 

2. CONNECT SCOPE TO TAU READ REGISTER A TRIGGER OUTPUT, PIN G. 

3. SET SWEEP FOR FIVE MICROSECONDS PER CENTIMETER. 

4. SYNC NEGATI·VE INTERNAL. 

5. WITH PROPER SYNC, ASYMMETRY RESULTS IN THE SECOND 
NEGATIVE SlaPE APPEARING DOUBLE. 

6. TURN ON 5X MULTIPLIER. 

7. MOVE HORIZONTAL POSITION TO VIEW THE DOUBLE SECOND 
SLOPE. 

8. MEASURE THE TLME DIFFERENCE BETWEEN THE DOUBLE PULSES. 

B. INVERT THE TRACK 1 READ SIGNAL BY ADDING THE LAST TWO 
PRE-AMP STAGES OF TRACK 2 AS FOLLOWS-

1. CONNECT TRACK 2 READ DELAY LINE JUMPER TO TRACK 1 
OUTPUT (LOIH). 

2. INTERCHANGE TRACK 1 AND TRACK 2 READ BUS COAX tEC 55A 
AND EC 55B). 

c. MEASURE THE TRACK 1 INVERTED SIGNAL ASYMMETRY AS IN STEP 1. 

1. IF BOTH R~ADINGS ARE ZERO, BOTH TAPE AND FI~AL AMPLIFIER 
ARE PROPERLY SET, GO TO (LETTER) STEP I •. 

2. IF THE TWO READINGS ARE DIFFERENT, (80TH TAPE AND FINAL 
AMPLIFIER HAVE ASYMMETRY) GO TO STEP D. 

3. IF THE TWO READINGS ARE THE SAME (EITHER TAPE OR FINAL 
ASYMMBTRY IS ZERO). 

A. ADJUST THE TAPE UNIT TRACK 1 ASYMMETRY POT FOR ZERO 
ASYMMETRY. 

&. RESTORE THE NORMAL SIGNAL BY RESTORING TRACK 1 AND 2 
RBAD-BUS COAXES TO THEIR RESPECTIVE PLACES (EC 
55A AND EC 55B) AND MEASURE ASYMMETRY. 
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c. IF ZERO, GO TO (LEtTER) STEP I. 

D. IF THE' TWO READINGS ARE DIFFERENT. GO TO STEP D. 

D. USING THE CONDIT'ION 'NORMAL. OR INVERTED SIGNAL' THAT 
PRODuceD THE LARGEST ASYMMETRY. DECREASE THE A~lUNT BV 
ONE-HALF THE DIFFERENCE 1BBTWEEN NORMAL AND INVERTEDl BV 
ADJUSTING THE POTENTIOMETERlN THE TRACK 1 FINAL AMPLIFIER ARA 
CAiRO. 

E. S8T UP THE OTHeR CONDITION AND MEAStURE ASVMMETRY. 

F. RBPEAT UNTIL THE lNVERTED SIGNAL ASYMMETRY EQUALS THE 
NORMAL SIGNAL ASVMMETR¥, THIS ASYMMETRV SHOULD THEN BE DUE 
ENTIRELY TO THE TAPE UNIT. 

G. RESTORE THE R~AD BUS COAXES TO NORMAL. 

H. ADJUST THE TAPB UNIT TRACK 1 ASYMMETRV TO ZERO. 

I. USE THE CORRECTED TAPE UNIT TRACK 1 SIGNAL TO ADJUST THE 
FINAL AMPLIFIERS AS FOlLOWS-

1. WITH TRACK 2 R&AD DELAY LINE JUMPER STILL CJNNECTED TO 
TRACK 1 OUTPUT, ADJUST TRACK 2 FINAL AMPLIFIER 
POTENTIOMETER FbR ZERO ASVMMETRV, AS OBSERVED AT THE 
TRACK 2 TAU READ REGISTER A OUTPUT. 

2. SUCCESSIVE~V CONNECT THE REMAINING READ DELAY LINE JUM~ERS 
TO TRACK 1 OUTPUT CL01H) AND ADJU~T THE RESPECTIVE FINAL 
AMPLIFIER POTENTIOMETER. 
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9.4.5 SENSING ASYMMETRY 

THE TIME DIFFERENCE BETWEEN SUCCESSIVE NEGATIVE SLOPES ON PIN G OF 
THE READ REGISTER A TRIGGER MUST NOT EXCEED 0.25 USEC WITH A 
SYMMETRICAL INPUT WAVE. 

, I 
~TAl-1~TAZ~ 

Tal - Tal :S. 0.1.5 u •• c. 

9.4.6 SENSING SKEW 

THE TIME DIFFERENCE BETWEEN THE SETTING OF ALL READ REGISTER 
A TRIGGERS WITH COMMON INPUT TO THE READ BUS MUST NOT EXCEED 0.25 USEe. 

9.5 INTEGRATOR LEVEL MEASUREMENTS 

A. WITH REFERENCE TO GROUND, MEASURE -12V+OR-5V AT PIN 684H28D WITH 
CHANNEL IN RESET STATUS. 

8. MEASURE -6.0V+OR-.3V AT 06B4H28D WHILE READING A 129 MODEL 2 OR 
5 TAPE UNIT. 

C. MEASURE NOMINAL -2.4V (-2.38 TO -2.6V) AT 0684H28D WHILE 
READING A 129-4 OR 6 TAPE UNIT. 



PAGE 

laM 1094-2 Cf INSTALLATION INSTRUCTIONS MAY 13. 1964 

149 19 SYSTEM TESTING 

10~ DIAGNOSTIC TESTING 

lO~1 LIST OF DIAGNOSTIC PROGRAMS 

TABLE 19-11 GENERAL DIAGNOSTIC PROGRAMS 

.---.....,.,.. ... --.-.-.... --.- ..... ---- .... ---.. -... -~ ... ---.... -----... ----.... -.... --... ---........ ---~--_ ..... _----.- ... --.' 
PROGRAM 

xeOM 

9B51 

9853 

9C81 

9M81 

9M86 

9M82 

9P51 

9R51 

9S53 

9S82 

9581 

9583 

9584 

9T81 

9T53 

9T54 

9T85 

9T86 

9T58 

DeSCRIPTION 

704-7094-~ COMPATIBILITY 

COMBINED CHANNEL COMMANDS AND CARD MACHINE TESTS 

WORST CASE TIMING TEST fOR 110 REFERENCE TO MEMORY 
WITH MULTI-CHANNEL TAPE SYSTEM. 

CARD READER RELIA8ILITY AND TIMING TESTS 

CPU lNSTRUCTIONS CHECK-OUT AND RELIABILITY TESTS 

SIMPLIFIeD LOAD--CPU DIAGNOSTIC tSECTION 1 OF 9M81) 

ARITHMETLC SIMULATOR 

PRINTER RELIABILITY AND TIMING TESTS 

CARD RECORDER--RANDOM NUMBER AND RIPPLE PATTERN TEST 

MEMORY RELIABLLITY TEST {SIMULATED SORT) 

7302-3 COMPREHENSIVE TEST FOR EVEN MEMORY 

7302-3 COMPREHENSIVE TEST FOR ODD MEMORY 

MEMORY CONTROL 

MEMORY DRIVER TEST 

TAPE FRAME AND CHANNEL RELIABILITY TEST 

MULTI-CHANNEL TAPE DATA TeST 

TAPE INTERCHANGEA8ILITY TEST 

TAPE RECORD-GAP AND CREEP TEST 

DATA CHANNEL TRAP TEST 

DATA CHANNEL REGISTER AND MULTIPLE TAPE UNIT TEST 
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9180 MULTIPLE DENSITY TEST 

9Y51 GENERAL SYSTEMS OPERATION TEST 

9Y52 TESTS CONCURRENT 110 AND ARITHMETIC 

010 SOR T CE SORT TEST. USES 9SUG TO GENERATE INPUT TAPES 

oSPRX SENSE~ SWI TCH I NTERROGAT ION AND ERROR PR INT 9UBROUT I'IE 

1/0 INSTRUCTION MODIFICATION SUBROUTINE 910C 

9LOOl 01 AGNOSTI.C LOW-END LOADER 

9Lo02 DIAGNOSTIC HIGH-END LOADER 

9SUG 

9T61 

RANDOM TAPE RECORD GENERATOR FOR 010 SORT 

UTILI,TY PROGRAM (GENERATES AND MAINTAI'4S A DIAGNOSTIC 
PROGRAM TAPE' 

99CSA DIAGNOSTIC CONTROL SYSTEM 

SPLAT UTILITY PRINT PROGRAM 
--- ............ --~--- ..... ----.-.... --.... --..... ~---~---.... - ............ --~ .... --.-.. .... -----------..... --......-...---........ - - ....... --~~ 

10~2 VIBRATION TESTING 

A. TeST PROCEDURE FOR NEW SYSTEMS 

PROGRAM AREA TO BE VIBRATED 

9M81 1109 9 7111, 7606 

9S81 7302-3 

9S82 1302-3 

9T81 DATA CHANNEL 'IEXCEPT AI, A2,· A4) 

9851 DATA CHANNEL, MOD. 1 OR 3 (PANELS Al t A2, A4-PRI'4TER 
SECTION) 

1. WITH POWER DOWN, RIPPLE ALL VOLTAGE JUMPERS AND REPAIR 
ANY LOOSE CONNBCTIONS. 

2. WITH POWER ON AND THE ABOVE PROGRAMS OPERATING, VIBRATE 
ALL SMS CARDS LIGHTLY USING A SOFT MALLET. 
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3. USING A SOF'T-FACED PLASTIC HAMMER, VIBRATE ALL TAILGATES. 

4. PUSH lOWER IN AND OUT (TAILGATE). 

5. OPEN AND CLOSE EACH GATE SEVERAL TIMES. 

THE SPECIFLED DIAGNOSTICS MUST RUN ERROR-FREE WHILE EACH 
OF THE ABGVE-MENTIONED STEPS (EXCEPT NO.1) IS PERFORMED. 

B. TeST PROCEDURE FOR CONVERSION UNITS 

PROGRAM AREA TO BE VIBRATED 

9·M81 

9S82-9S81 

7111 

7302-3 

1. WITH POWER DOWN, RIPPLE ALL VOLTAGE JUMPERS AND REPAIR 
ANY LOOSE CONNECTIONS. 

2. WITH POWER ON AND THE ABOVE PROGRAMS OPERATING. VIBRATE 
ALL SMS CARDS LIGHTLY USING A SOFT MALLET. 

3. USING A SOFT-FACED PLASTIC HAMMER~ VIBRATE ALL TAILGATES. 

4.. PUSH 'OWER IN AND OUT (TAILGATE). 

5. OPEN AND CLOSS EACH GATE SEVERAL TIMES. 

THE SPECIFI.ED DIAGNOSTICS MUST RUN ERROR-FREE WHIl.E EACH 
OF THE ABOVE-MEtNTlONED STEPS I EXCEPT NO.1) IS PERFORMED. 
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10.3 MARGINAL VOLTAGE REQUIREMSNTS 

SECTION 10.1 LISTS THOSE PROGRAMS TO BE MARGINAL-TESTED. THE 
LATEST LEVEL OF THESE PlROGRAMS SHOULD BE RUN ERROR-FREE, AS INSTRUCTED 
IN THE PROGRAM OPER-ATING PROCE'DURES IN SECTION 10.5. ANV ADJUSTMENTS 
MADE DURING OR AFTER THESE TESTS WILL INVALIDATE PREVIOUS RESUlTS FOR 
AREAS OF THE MACHINE AFFECTBD BY THE ADJUSTMENTS. 

A. VARY THE 1109, 7111, 7606-2, 1607 MARGINAL VOLTAGES {MEASURED 
AT THE CONSOL~ METER) AS FOLLOWS, WHEN PERFORMI~G 8IAS TESfS-

SUPPLY LOW HIGH 

+6M 5.0V 7.0V 

-12M -11.0V -13.0V 

8. 7302-3 CORE STORAGE 

1. THE +6M BIAS LIMITS DO NOT APPLV TO THE 7302 BECAUSE THE 
~OLTAGE IS NOT PRESENT. 

2. -12M -10.0V(LOW~ 

"10.4 RELIABILITY REQUIREMBNTS 

SECTION 10.1 LISTS THOSE PROGRAMS TO BE R~N. THE LATEST LEVEL 
OF EACH OF TH~SE PROGRAMS MUST OPERATE ERROR-FREE FOR THE SPECIFIED 
TINE WITH ALL POWER SUPPLY VOLTAGES AT NORMAL. MACHINE ADJUSTMENTS 
INVALIDATE TH8SE TESTS IN THE MANNER SPECIFIED IN SECTIO~ 10.3~ 

NOTE 

WHEN VARYING THE +6M VOLTAGES SIMULTA~EOUSLY 
ON S6VERAL UNITS, A 1--VOLT EXCURSION ON THE CONSOLE 
METER IS EiQUIVALENT TO A I-VOLT EXCURSION IN ALL 
UNI TS EXC'9PT THE 1111 AlB GATE, WHERE IT WILL BE 
APPROXIMATELY 0.5 VOLT. 
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10.5 ~~GRAM OPERATING PROCEDURES 

PROGftAM 

XCOM 

9851 

TABLE 19-14 DIAGNOSTIC TEST PROCEDURES 

DESCRIPTION 

TESTS COMPATIBILITY WITH 104 TYPE PROGRAMMING. 
MEMORY DIAGNOSTIC MODE AND OVLP MODE SWITCHES DOWN. 

TEST PROCEDURES FOR 80TH NEW AND CONVERSIO~ UNITS 

A. 81AS TeST - VARY VOLTAGES ON 7109, 7111, 7606 
SIMULTANEOUSLY. NO 8IAS REQUIRED ON 7302. 

16K MODE 2 MINUTES (SET TO 16K WITH KEY 35 UP) 

24K MODE, IF INSTALLED, 2 MINUTES tSET TO 24K 
WITH KEY 35 DOWN) 

NOTE, - SETTING SENSE SWITCH 5 DOWN STOPS THE PROGRAM 
FOR SETTING MODE. ALSO, SECTION OF TEST IN 
WHICH KEY 34 IS DOWN, DOES NOT APPLY TO 7094-2. 

8. RELlA8ILITY RUN - NONE REQUIRED 

TESTS THE OPERATION OF ALL THE CONTROL WORD 
INDICATORS ON ALL TYPES OF 1/0 OPERATION AND INDIRECT 
ADDRESSI NG OF CONTROL WORDS, MEMORY 01 AGNOS'TIC MODE 
AND OVLP MODe SWITCHES DOWN. 

TEST PROCEDURES FOR 80TH NEW AND CONVERSION UNITS 

A. 8IAS TEST - VARY VOLTAGES ON 7109, 7111, 1606, 
1302 AND 7607 SIMULTANEOUSLY - AT EACH VOLTAGE 
lIMLT.USE THE READER, PRINTER AND PUNCH. 

1. AT EACH VOLTAGE LIMIT, LOAD 9851 WITH SE~SE 
SWITCH 6 ONLY DOWN. 

2. AT HALT AT END OF PUNCH AND PRINTER 
OPERATIONS, READY CARD READER WITH PRE-PUNCHED 
DECK, SET SENSE SWITCH 5 DOWN AND PRESS START 
TO COMPLETE ONE PASS AT EACH VOLTAGE LIMIT. 

3. AT THE SUCCESSFUL COMPLETION JF THE BIAS 
RUNS, READ THE DECKS PUNCHED WITH BIAS AT NORMAL 
VOLTAGE. NOTE THAT 3 CARDS MUST BE REMOVED 
FROM EACH DECK TO RUN SUCCESSFULLY. seE PROGRAM 
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WRITE-UP FOR DETAILS. 

B. RELLA8ILITY RUN - NONE REQUIRED -.... ~ .......... -........... -- ....... ---.---..... ------.............. -..... '---............ -------... ~---.-.-....--------.~ ............ ..- ... -- .. 
9853 TESTS MULTI-CHANNEL OPERATION, CHECKI~G FOR WORST 

CASE; 8 TIME AND PRIORITY - MEMORY DIAGNOST IC MODE A~D 
OVLP MODE SWITCHES DOWN. 

TEST PROCEDURES FOR 80TH NEW AND CONVERSIO~ UNITS 

A •. BIAS TEST - VARY VOLTAGES ON 1109, 1111. 7606 
AND 1606 SIMULTANEOUSLY. NO 8IAS IS REQUIRED 
FOR A 7302 FOR EACH VOLTAGE LIMIT, RUN 2 PASSES 
ON EACH CHANNEL OF THE SYSTEM, USING 729-4'S A~D 
556 BPI OR 129-6'S AT 800 BPI, IF AVAILABLE. 

B. RELIABILITY RUN - USE ONE TAPE UNIT ON EACH 
CHANNEL FOR A PERIOD OF TIME EQUAL TO THE NU~BER 
OF CHANNELS ON THE SYSTEM, TIMES 10 MINUTES • 

... 4tIe ___ ... ___ -. ... _____ ... ___ .... _ ... .-._ ... __ .......... __ ...... __ ..... __ ... ___ ...,_ .... _ .. ..-._~ .... ._ ____________ ;.-.... __ .......... _ .... 

9C81 TESTS THE OPERATION OF THE CARD READER. MEMORY 
DIAGNOSTIC MODE AND OVLP MODE SWITCHES UP. 

TEST PROCEDURES FOR BOTH NEW AND CONVERSION UNITS 

A. 81AS TEST - NONE REQUIRED. 

B. RELIABIL;ITY RUN - ONE PASS WITH SENSE SWITCH 5 
UP, USING ENTRY KEYS 1 THROUGH 6 TO CHECK 
TI MI,NGS. 

1. CARD CYCLE 235 - 245 MS 

2. SELECT TO RCH 10 - 80 MS 

3. BETWEEN WORDS 360 - 440 MS 

4. BETWEEN ROWS 10.6 - 11.6 MS 

5·. BETWEEN EOR AND 9L 95 - 102 MS 

6. BETWEEN 12R AND EOR 9.3 - 10.1 MS 

7. BETWEEN 12R AND SELECT 38 - 45 MS 

c. RUN ONE PASS WITH SENSE SWITCH 5 DOWN. 
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TESTS ALL MAIN FRAME INSTRUCTIONS AND ESTABLISHES 
LONG-TIME RELIABILITY REQUIREMENTS. ~EMORY 
DIAGNOSTIC MODE AND OVLP MODE SWITCH UP. 

TEST PROCEDURES FOR BOTH NEW AND CONVERSION U~ITS 

A. BIAS TEST - VARY VOLTAGES ON 7109, 7111, 7606 
SIMULTANEOUSLY AND FOR BACH VOLTAGE lIMIT. 

1. LOAD WITH SENSE SWITCH 6 DOW~ AND RUN 
FOR 100 PASSES. 

2. WITH SENSE SWITCHES 5 AND 6 DJWN. CHECK 
ALL THE HALT TESTS AND MANUAL OPERATIO~S AS 
OUTLINED IN THE PROGRAM lISTI~G. 

3. WITH SENSE SWITCH 5 UP AND SWITCH 6 DOWN, 
RUN FOR 5 MINUTES. 

4. WITH SENSE SWITCHES 4 AND 6 DlWN {EXTENDED 
RELIABILITY TEST', RUN FOR ONE PASS (APPROX. 
19 MINUTES~. 

NOTE, - THE 7302,-12M SHOULD BE BIASED WITH f'HE -12M 
ON THE 1109, 7111 AND 7606. 

B. WITH SENSE SWITCH 4 UP AND SWITCH 6 DOWN, RU~ 
PROGRAM WITH CP SET ROTATED + OR -4 DIVISIO"S 
FROM MID-POINT FOR ONE MINUTE IN EACH DIRECTION. 

C. RELIABILITY RUN 

1. RUN 9M81 FOR 10 CONSECUTIVE HJURS. DURI~G 
THIS TIME SENSE SWITCH 4 SHOULD BE DOW~ FOR 
A MINIMUM OF 2 HOURS AND A MAXIMUM OF 5. 

2. WITH SENSE SWITCH 4 UP AND SWITCH 6 DOWN,. 
RUN FOUR PASSES OF 9M81 WITH 2 DAT~ CHAN~ElS 
ttF AVAILABLE) IN MANUAL STATJS AND WITH THE 
CONTINUOUS STORAGE READ-OUT S~ITCH ON. 
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ARI THMET'lC SI MUlATOR. MEMORY 01 AGNOST Ie .MODE AND 
OVlP MODE SWiTCHES UP. 

TEST PROCEDURES FOR 80TH NEW AND CONVERSIO~ UNITS 

A. 81AS TEST- VARY THE VOLTAGES ON THE 7109, 7111. 
1302 AND 1606 SIMULTANEOUSLY FOR ONE MINUTE AT 
BACH CONSOLE ENTRY KEY SETTING (1 - 8'~ AT EACH 
VOLTAGE (TOTAL 32 MINUTES). 

B. RELIABILITY TEST - NONE REQUIRED. 

TEST PRlNTER - DIAGNOSTIC MODE AND OVLP MODE SWITCHES 
DOWN. 

TEST PROCEDURE FOR NEW SYSTEMS 

A. BIAS TEST - SUCCESSFUL COMPLETION OF THIS TEST 
REQUIRES FOUR SUCCESSIVE, SUCCESSFUL PASSES AT 
THE FOUR MARGINAL LIMITS. LOCATIJN 4141 ~AY BE 
CHANGED TO HTR 31 IN ORDER TO CHA~GE THE BIAS 
VOLTAGE BETWEEN PASSES. FOR EACH VOLTAGE LI~IT. 
AND EACH 1~6 PRINTER, RUN ONE PASS, VARYING 
THE MARGINAL VOLTAGES ON THE 1109, 7111, 7601-1 
OR -2 SIMULTANEOUSLY. 

NOTE - THE 1302, -12M SHOULD BE BIASED WITH THE -12M 
IN THE 1109, 1111 AND 1606. 

B. RELIABILITY RUN - NONE REQUIRED. 

TEST PROCEDURES FOR CONVERSlON UNITS 

A. BIAS TEST - NONE REQUIRED. 

8. RELJ.A~ILITY RUN - ONE PASS. 

TESTS CARD RECORDER - SUPPRESS TLA. ~EMORY 
DIAGNOSTIC MODE AND OVLP MODE SWITCHES DOWN. 

TEST PROCEDURE FOR NEW SYSTEMS 

A. BIAS TEST - NONE REQUIRED. 

B. RELIABILITY RUN - RUN WITH SENSE SWITCH 5 UP. 

1. TWO PASSES WITH RIGHT CORNER CUT CARDS. 
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2. TWO PASSES WITH LEFT CORNER CJT CA~DS. 

THERE ARE NO TEST REQUIREMENTS FOR CO~VERSION UNITS. 

MEMORY RELIABILITY TEST SIMULATING A SORT. USES THEi 
BAStC SYSTEM WITH A MINIMUM OF SIX TAPE UNITS. RUN 
WITH MEMORY DIAGNOSTIC SWITCH AND OVLP SWITCH DOWN. 

TEST PROCEDURE FOR BOTH NEW AND CONVERSION UNITS. 

A. BIAS TEST - NONE REQUIRED. 

B. RELlABILITY RUN - RUN 9553 WITH SENSE SWITCHES 4 
AND 6 DOWN, ALL OTHER SENSE SWITCHES A~D OP KEY 
17 UP TO THE COMPLETION HALT AT LOCATION 77716. 
TAPE UNITS SHOULD BE SET TO 556 BPI. RUNNING 
TIME APPROXIMATELY 30 MINUTES. 

MEMORY CONTROLS. MEMORY DIAGNOSTIC MODE A~D OVLP 
MODE' SWI.TCHES UP.' 

TEST PROCEDURES FOR BOTH NEW AND CONVERSIONS U~IfS 

A. BIAS TEST - VARY VOLTAGES ON 7109, 7111 AND 7606 
SIMULTANEOUSLY. 

B. RELIABILITY RUN - NONE REQUIRED. 

NOT6 - THE 7302, -12M SHOULD BE BIASED WITH THE -12M 
ON THE 7109, 7111 AND 1606. 

TESTS OPERATION OF 7302 MEMORY 

TEST PROCEDURES FOR BOTH NEW AND CONVERSION UNITS 

A. BtAS tEST - MEMORY DIAGNOSTIC MODE AND DVLP MODE 
SWI TCHES UP. 

1. RUN ONE PASS AT EACH VOLTAGE LIMIT" VARYING 
THE 1109, 1111, 7302 AND 7606 SIMULTANEOUSLY. 

B. RELIABILITY RUN 

1. RUN FOR ONE HOUR (112 HOUR FOR 9582). 

2. RUN TWO PASSES (ALL TESTS) WITH ONS CHAN~EL 
IN MANUAL AND THE 1~11 CSRO S~ITCH ON. 
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TESTS OPERATION Of THE 7302 MEMORY TO ESTABLISH 
SCHMOO DIAGRAMS AND OPERATING POINTS FOR THE XY AND Z 
VOLTAGES. 

A. BIAS TEST - MEMORY DIAGNOSTIC MODE AND OVLP .. OOEI 
SWITCHES UP. 

1. RUN ONE PASS AT EACH VOLTAGE LIMIT, VARYING 
THE 7109. 7111, 7302 AND 7606 SIMULTA~EOUSLY. 

2. DETERMINE THE OPERATING POINT OF THE XY AND Z 
VOLTAGES FOR THE 13a2 AS FOLLJWS-

A) SET ALL lOGIC VOLTAGES TO NORMAL. 

S) FOR THE 000 MEMORY, OETER'4'INE THE XY 
UPPER AND LOWER OPERATING VOLTAGES FOR 
Z VOLTAGE SETTINGS OF 52, 54, 56, 58, 60 
AND 62 VOLTS. THIS RESULTS IN 12 POI~TS 
THAT CAN BE USED TO PLOT A SCHMOO 
DIAGRAM. REPEAT THE SAME PROCEDURE FOR 
THE eVEN MEMORY. 

C'l ON A GRAPH WHICH PLOTS XY VS l VOLTAGE 
ON AN EQUAL SCALE, PLOT A SCHMOO DIAGRAM 
FOR EACH MEMORY (ODD, EVE~).: 

OJ ON EACH GRAPH, INSCRIBE A CIRCLE AS LARGE 
AS POSSIBLE, BUT WHOLLY CONTAI~eD 
WITHtN THE OPERATING POINTS. THE CE~TER 
OF EACH CIRCLE DETERMINES THE 'OPTIMUM 
OPERATING POINT' FOR EACH OF THE 
MEMORIES. THE RADIUS OF EACH CIRCLE 
MUST 8E EQUAL TO OR GREATER THAN 
3 PERCENT OF THE XY OR Z ~OLTAGE 
(WHICHEVER IS GREATER) AT THE 'OPTIMUM 
OPERATING POINT'. 

B. REL1ABILITY RUN - NONE REQUIRED. 
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A REiLI ABlll TY TEST OF THE CHANNEL TAPE C IRCU I TS A~D 
EACH OF THE TAPe UNITS ON THE SYSTEM. MEMORY 
D(lAGNOSTIC MODE AND OVlP MODE SWITCHES UP. 

TEST PROCEDURE FOR NEW SYSTEMS 

A. 8IAS TEST - TWO PASSES FOR EACH VJlTAGE LIMIT O~ 
EIACH CHANNEL. RUN MODEL 4 T APE U~ ITS A;T 556 BP I 
OR MODEL 6'S (IF AVAILABLE) AT aDo BPI. VARY 
VOLTAGES ON 7109, 7111, 7606. 

B. RELI.ABILITY RUN 

1. RUN EACH TAPE UNIT FOR 15 MI~LJTES AT 200 BPI,. 

2. MANUALLY SET AT HIGH DENSITY. 

3. RUN EACH TAPE UNIT 45 MINUTES, MODElS 2 AND 4 
AT 556 BPI, MODELS 5 AND 6 AT aOOBPl. 

4. EXECUTE UNIT SELECTS 0 THROUGH 9 ON EACH 
CHANNEL AND CHANNEL BANK. ONE PASS IS 
SUFFICIENT FOR ANY ONE UNIT SELECTION. 
CHANNELS AND CHANNEL BANKS MAt BE CHECKED 
C ONCU RRENT L Y • 

5. RELIABILITY RUNS SHALL BE SPREAD EQUALLY 
ACROSS ALL THE CHANNELS OF THE SYSTEM AND 
BETWEEN TAPE UNIT BANKS ON EACH CHAN~EL. 
ONE RELIABILITY RUN MUST BE MADE ON EACH 
CHANNEL AND TAPE UNIT BANK. 

TEST PROCEDURES FOR CONVERStON UNITS 

A. BIAS TEST - TWO PASSES FOR EACH VJLTAGE LIMIT 
ON EACH CHANNEL. RUN MODEL 4'S AT 556 BPI AND 
MODEL 6'S (IF AVAILABLEt AT 800 BPI. VARY 
VOLTAGES ON 1109" 7111, 7606 AND 7607 
SIMULTANeOUSLY. 

B. RELIABILITY RUN 

E·XECUTE UNIT SELECT9 1 THROUGH 9 IN EACH CHA~NEL 
AND CHANNEL BANK. ONE PASS IS SUFFICIENT FOR 
ANY ONE UNIT SELECTION. CHANNEL AND CHA~NEL 
BANKS MAY BE CHECKED CONCURRENTLY. 



PAGE 

II .. 7094"2 CE' 1 NSTAllATI ON INSTRUCf IONS HAY 13, 1964 

160 

9T53 

9154 

TESTS MULTI-CHANNEL DATA FLOW WITH TAPE OPERATIO~. 
MEMORY DIAGNOSTIC MODE AND OVLP MODE SWITCHES OO~N. 

TEST PROCEDURES FOR BOTH NEW AND CONVERSION U~ITS 

A. BIAS TEST - 5 MINUTES FOR EACH VOLTAGE LIMIT. 
USE ONE TAPE UNIT ON EACH CHANNEL, OPERATING AT 
THE HIGHEST AVAILABLE DATA RATE. 

1. USE MODELS 6 AND 5 AT 800 BPI. 

2. USE MODELS 4 AND 2 AT 556 BPI. 
3. VARY VOLTAGES ON THE 7109, 7111, 7606 AND 

7607 S I MU L T ANEOUS;L Y • NO B I AS REQU IRED O~ 
7302. 

B. RELIABILITY RUN - NONE REQUIRED. 

TESTS TAPE INTERCHANGEABILITY WITHIN THE SYSTEM. 
MEMORY DIAGNOSTIC MODE AND OVLP SWITCHES DOW~. 

TEST PROCEDURE FOR NEW SYSTEMS 

A. BIAS TES' - NONE REQUIREO. 

B. RELLABILITY RUN - PERFORM ALL OPERATIO~S ON 
MOD~LS 2 AND 4 AT 556 BPI, MODELS 5 AND 6 AT 
800 BPI. WRITE ONCE WITH EACH TAPE UNIT IN 
THE SYSTEM, READ EACH OF THE WRITTEN TAPES O~ 
THRee OTHER TAPE DRIVES. THE INTERCHANGE SHOULD 
BE AS FOllOWS-

1. BETWEEN ALL CHANNELS. 

2. BETWEEN 80TH BANKS ON EACH CHANNEL. 

3. A~ONG ALL TAPE UNITS IN THE SYSTEM. 

TEST PROCEDURES FOR CONVERSION UNITS 

A. BIAS TEST - NONE REQUIRED. 

B. RELIABILITY RUN - WRITE AND READ ONE PASS WIT'H 
ONE TAPE UNIT ON EACH CHANNEL AT THE Hl&HEST 
DENSITY AVAILABLE. NO TAPE INTERCHANGE IS 
REQUI REO. 
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TESTS TAPE UNIT MOTION CONTROLS. MEf40RY,DIAGNOSTIC 
MODE AND OVLP MODE SWITCHES UP. 

TEST PROCEDURE FOR.NEW SYSTEMS 

A. BIAS TEST - NONE REQUIRED. 

B. RELIABILITY RUN - ONE PASS ON EACH UNIT WITH ~O 
SINGLE LI NE ERROR PRINT-OUTS. TEST MODELS 2" 4 
AND 6 TAPE UNITS AT 556 AND 200 BPI. 

TEST PROCEDURES FOR CONVERSION UNITS 

SAME AS FOR NEW SYSTEMS. 

CHECKS DATA CHANNEL TRAP OPERATION. ~EMORY 
DIAGNOSTIC MODE AND OVLP MODE SWITCHES UP. 

TEST PROCEDURE FOR NEW SYSTEMS 

A. BIAS TEST - VARY VOLTAGES ON 7109, 7111. 7606, 
AND ALL 7607'S SIMULTANEOUSLY AND RUN TWO PASSES 
AT EACH MARGINAL VOLTAGE LIMIT. RUN MODEL 729-4 
AT 556 BPI OR MODEL 6 AT 800 BPI. NO BIAS IS 
REQUiRED IN 7302. 

MANUALLY TRA TO SYMBOLIC LOCATION MANUL TO 
REPEAT HALT TESTS AFTER FIRST PASS. 

B. RELIABILITY RUN 

1. RUN FOR ONE HOUR US ING ALL CHANNEL S ON 
SYSTE M. 
RUN MODELS 2 AND 4 (TAPE UNITS' AT 556 BPI 
OR MODELS 5 AND 6 AT 800 BPI. 

2. RUN ONE PASS ON ONE CHANNEL WHilE ~ERFOR~I~G 
CONTINUOUS STORAGE READ--OUT I~ MANUAL ON 
THE OTHER CHANNEL. 

3. ERROR POINTS WHICH CAN BE EXPECTED WHEN 
RUNNING 9T86 WITH OTHER CHANNELS TAKING £SRO 
CYCLES ARE LISTED AS FOLLOWS- 0 
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TCOA INSTRUCTIONS ARE AT THE FOLLOWING SYMBOLIC 
'LOCAl I ONS-

TROlA-l 
TROLC~l 

TROLJ-l 
CVLOP-l 

TEST PROCEDURES FOR CONVERSlnN UNITS 

A. BIAS TEST - VARY VOLTAGES ON 1109t711l~ 7606, 
AND ALL 1607-S SIMULTANEOUSLY AND RUN TWO PASSES 
AT rACH MARGINAL VOLTAGE LIMIT. RUN 129-4'S AT 
556 BPI OR MODEL 6'S AT 800 BPI. NO BIAS IS 
REQUIRED IN 1302. 

MANUALLY TRA TO SYMBOLIC LOGIC MANUl TO 
REPEAT HALT TESTS AFTER FIRST PASS. 

B. RELLABILITY RUN 

1. RUN ONE PASS ON ONE CHANNEL WHILE PERFOR~ING 
CONTI NUOUS STORAGE READ-OUT I~ MANUAL ON THE 
OTHER CHANNEL. 

2. ERROR POINTS WHICH CAN BE EXPECTED WHEN 
RUNN·ING 9T86 WITH OTHER CHANNELS TAKING CSRJ 
CYCLES ARE THE SAME AS FOR A ~EW SYSTEM, 
PAR. B., 3., ABOVE. 

DATA CHANNEL REGISTER AND MULTIPLE TAPE UNIT TESf­
MEMORY DIAGNOSTIC MODE AND OVLP MODE SWITCHES DOWN. 

TEST PROCEDURE fOR NEW SYSTEMS 

A. BIAS TEST - RUN TWO MINUTES AT EACH MAR:GINAL 
VOLTAGE LIMIT ON EACH CHANNEL AT 556/200 BPI 
SWI TCH SE TT I NG. VARY VOLT AGES ON 7109. 7111,· 
160~. AND ALL 1601'S SIMULTANEOUSLY. NO BIAS 
IS REQUIRED ON 7302. 

B. RELLABILITY RUN - DETERMINE RUNNI~G TIME FOR 
EACH CHANNEL BY MULTIPLYING THE NUMBER Of UNITS 
BY 3 MINUTES. OPERATE 729 MODELS 2, 4.5,· A~D 6 
AT 556/200 BPI. 
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TEST PROCEDURES FOR CONVERSION UNITS 

A. BIAS TEST - NONE REQUIRED. 

B. RELIABILITY RUN - OPERATE fOR TIME EQUAL TO 5 
MINUTES PER CHANNEL. RUN 729 MJOELS 2, 4 t 5, 
AND 6 AT 556/200 BPI. 

MULTIPLE DENSITY FEATURE TEST .... MEMORY DIAGNOSTIC 
MODE AND OVLP MODE SWITCHES UP. 

TEST PROCEDURE FOR NEW SYSTEMS 

A. 8IAS TEST - VARY VOLTAGES ON THE 1109, 7111, 
7606, AND 7607'S SIMULTANEOUSLY. 

1. RUN TWO PASSES AT EACH MARGINAL VOLTAGE 
LIMIT ON EACH 7607 MODEL 1 OR 2. 

2. RUN ONE PASS FOR EACH DENSITY SWITCH SETTING 
(A, Bt AND C~ AT EACH MARGINAL VOLTAGE lIMIT, 
ON EACH 1607 MOD. 3 OR 4. USE 729 MODELS 
5 OR 6. 

B. RELIABILITY RUN 

1. RUN ERROR-FREE ON EACH 729 MOO. 2 A~D 4 FOR 
5 MINUTES AT 556/200 BPI. 

2. RUN ERROR-FREE ON EACH 729 MOD. 5 AND 6 FOR 
5 MINUTes PER DENSITY SWITCH SETTING fOR 
THE 7607 MODELS 3 AND 4. 

800-556 BPI 
800-200 BPI 
556-200 BPI 

TeST PROC~DURES fOR CONVERS10N UNITS 

A. 81AS TEST - VARY VOLTAGES ON THE 7109, 7111, 
7606, AND 7607'S SIMULTANEOUSLY. RUN TWO PASSES 
AT 8ACH MARGINAL VOLTAGE LIM~T ON EACH 7607 
MODel 1 OR 2. 

B. RELIABILITY RUN - NONE REQUIRED. 



PAGE 

18'M 7091t-2 CE I NSTALLATI ON 1 NSTRUCT I DNS MAt 13, 1964 

164 

9Y51 

19 SYSTEM TESTING 

GENERAL SYSTEMS OPERATION TeST - MEMORY DIAGNOSTIC 
MODE AND OVLP MODE SWITCHES DOWN. 

TEST PROCEDURES FOR BOTH NEW AND CONVERSION UNITS. 

A. BIAS TEST - NONE REQUIRED. 

B. RELIABILITY RUN - RUN FOR A PERIOD Of TIME 
EQUAL TO THE PRODUCT OF THE NUMBER OF CHANNELS 
INSTALLED, TIMES TEN MINUTES. SET SENSE SWIrCH 
5 DOWN • 

... ,..-,-.... -.. -....... --.... ---.---............ -----..... -.... ~---~.-.-... -... -.----........ --... ~-......... ------,-_ ... -..... -... .-
9Y52 

9FT9 

TESTS THE CONCURRENT OPERATIONS OF III AND ARITHMETIC 
SECTlONS. DIAGNOSTIC MODE AND OVLP ~JDE SWITCHES 
DOWN. 

TEST PROCEDURES FOR BOTH NEW AND CONVERSION UNITS. 

A. BIAS TEST - VARY VOLTAGES ON ALL FRAMES IN THE 
SYSTEM.(7109. 1111, 7607~. BIAS 7302 -12M 
VOLTAGE WITH THE SYSTEM -12M. 

1. RUN ONE PASS AT eACH VOLTAGE LIMIT ON ALL 
CHANNELS AT THE HIGHEST DENSITY, USING 729 
MODELS 4 OR 6. 

2. RUN ONE PASS AT EACH VOLTAGE LIMIT USING ALL 
PRINTERS AND LOWEST DENSITY 129 MODEL 2 OR 
5 AVAILABLE. 

B. RELIABILITY RUN 

1. RUN ONE PASS ON ALL CHANNELS AT THE HIGHEST 
DENSITY, USING 729 MODELS 4/6 IF AVAILABLE. 

2. RUN ONE PASS USING ALL PRINTERS AND THE 
LPWEST DENSITY 129 MODELS 2/5, If AVAILABLE. 

CE FORTRAN TEST - MEMORY DIAGNOSTIC ~ODE A~D OVLP 
MODE, SWI TCHES DOWN. 

TeST PROCEDURES FOR 80TH NEW AND CONVERSION UNITS 

A) SI AS TEST - NONE REQl1I RED 

B. RELIABILITY RUN - RUN TO SUCCESSFaL COMPLETION 
AT THE HIGHEST DENSITY AVAILABLE. 
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CE SORT rEsr. RUN WITH OVLP MODE AND MEMORY 
DIAGNOSTIC SWITCHES DOWN. CHANNELS M~ST BE RUN AT 
THE HIGHEST D~NSITY AVAILABLE. 

TEST PROCEDURES FOR BOTH NEW AND CONVERSION UNITS. 

A. BIAS TEST - NONE REQUIRED. 

8. RELlABJLITY RUN" RUN 0'10 SORT TO SUCCESSFUL 
COMPLETION, USING TWO FULL REELS OF INPUT DATA 
GENERATED BY 9SUG. REF9R TO THE 010 SORT 
WRITE-UP FOR OPERATING INSTRUCTIO~S. 

ALL TAPe UNITS ON CHANNELS A AND 8 MUST, 
PARTICIPATE IN MERGE PA~SES. ON CONVE~SION 
UNITS, PROGRAM CONTROL MUST BE ARRANGED FOR A 
MINtMUM OF A 3-WAY MERGE. 

THE FOLLOWING REQUIREMENTS MUST BE MET FOR 
SUCCESSFUL COMPLET!ON. 

1. 'A MAXIMUM OF 4 ~RITE CHECKS PER UNIT PER. 
PASS. 

2. A· MAXI MUM OF ONE TEMPORARY READ ERROR, PER. 
UNlT PER PASS. 

3. NO PERMANENT READ ERRORS. 

4. NO TAPE DUMPED INTO VACUUM COLUMNSi 

5. NO TAPE BREAKAGE. 

6. NO WRITE DELAY NOISE 'INOICAT'ION ON'THE 
DATA'CHANNEL CONSOLES. 

? NO 80T OR EDT PRINT·OUTS. 

8. NO ON-LINE ERROR MESSAGES-SUCH AS-
i. '",i' 

A~ HASH TOTALS DO NOT AGREE 

B1 RECORD COUNTS DO NOT AGREE 

C) OUT OF se~UENCE 

D) OUT OF SORT 
~--...... ----------... --.. ---... ~ ........ -.. -....... --... -...... --................. -...... --........... -.... --..... -.-.......... -.-~ .. 
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11. USE-METeR CHECK 

THE INFORMATION IN THLS SECTION IS FOR THE CE WHO RECEIVES A 
MACHINE OR SYSTEM THAT HAS FACTORY-lNSTALLEO USE METERS. IT 8XPLAI~S 
THE METER'S FUNCTION, AiND PROV'IDES ENOUGH ELECTRO-MECHANICAL DETAIL 
TO HELP HIM CHECK THEIR OPE~RATION AND TROUBLE-SHOOT CIRCJITRY IF 
NEtESSARY WHILE INSTALLJ.NG A METERED MACHINE. IN THE 1094-2. f'HE 
F~LLOWING UNITS ARE AFFBCTE·D - 7109 ASU. 7151-2 CONSOLE CONTROL. 7b06-2 
MULTI'LEXOR, 7607 DATA CHANNELS (MODELS 1 AND 3). 

RECORDlNG METERS ARE USED ON RENTED SYSTEMS AND MACHINES TO 
DETERMINE THE USE-TIME CHARGEABLE TO THE CUSTOMER. ALL METER. BfllES 
AND THeIR ASSOCIATBD ClRCUI.TS ARE SEALED AT THE FACTORY BY THE use OF 
DETERRENT DEVICES, SUCH AS PADDLE CARD LOCKS, COVER RETAINERS" AND 
THERMO-PLASTIC CAPS. THE!SE DEVICES ARE ILLUSTRATED AND THEIR USE 
EKPLAINED lN A LAT6R PART OF THIS SECTION. 

11~1 RECORD KEEPING 

METERS CANNOT BE R8SET OR ADJUSTED. WHEN YOU HAVE COMPLETED 
THE INSlALLATION, READ THE METERS AND RECORD THE READINGS IN THE 
MAINTENANCE LOG. THIS BECOMES THE STARTING POINT FOR CUSTOMER BILLING. 

MAINTENANCE TIME, KOWEVER, IS NOT BILLED TO THE CUSTOMER, AND l 
CE KEY-SWI,TCH ON THE 7151 CONSO'lE tIS USED TO DISCONNECT ALL CUSTOMER 
METERS EXCBPT THE ONE ON THE CE CONSOLE, DURING THE TIMES WHEN 
PERFORMlNG MAINTENANCE ON THE SYSTEM. 

CUSTOMERS ARE ASKED TO READ THE METERS ON ALL UNITS AT THE CLOSE OF 
THE LAST WORK-DAY IN EACH MONTH AND REPORT THE READINGS TO IBM ON THE 
'BILLABLE TIME AUTHORIZATION' FORM. THIS FORM, ALONG WITH THE 
'MAINTENANCE LOG' LS MAILED TO THE IBM BRANCH OFFICE. 

11.2 PROCEDURE 

THE FOLLOWING ITEMS MUST BE OBSERVED BEFORE THE METERING FEATURE IS 
CBNSIDERED OP~RATIONAL -

A. SOME MACHINES USED WITH THE SYSTEM MAY HAVE METER WIRING OR 
ASSOCIATED CABLES DETACHED, TO FACIL,ITATE SHIPMENT OF THE UNIT. 
MAKE SURE THAT ANV DETACHED WIRES OR CABLES ARE RECONNECTED. 

B. MAKE SURE THAT THE METERS RECORD PROPERLY BEFORE TAMPER­
~RDOFING THE CIRCUITS. METERS MAY 8E UNIT OR SYSTEM-TESTED 
BY FIELD INSTRUCTIONS, SPECIAL CE TESTS, DIAGNOSTIC PROGRA-'S, 
OR COMBINATIONS OF THESE PROCEDURES. REFER TO TEST Pl\OCEDURE 
GIVEN LATBR IN THIS SECTION. 

t. MOST TAMPER-PROOFl,NG IS COMPLETED AT THE FACTORY. HOWEVER •. 
SOME CONNBCTIONS MAY REQUI.RE TAMPER-PROOFING TO BE INSTALLED 
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IN THE FIELD AS PART OF THE INSTALLATIONPROCEOJRE. REFER TO 
THE PARAGRAPH ON TAMPER-PROOFING FOR INSTRUCTIO~S AND FOR THE 
M.CHINE LOCATIONS TO WHICH THESE INSTRUCTIONS APPLY. 

1143 WIRING DETAILS 

UNITS ARE MONITORED THROUGH THE METER-BOX,- MOUNTED ON THE RIGHT­
HAND SU~FACE OF THE 17151-2~ CONSOLE TABLE TOP. SEVEN WIRES (3 POWER, 
4 S,IGNAL) ARE THREADED FROM THE METER-BOX THROUGH THE TABLE TOPt INfO 
THE UPPER FRONT COVER OF T~~ CONSOLE. THEY ARE ATTACHED AS FOLLOWS -

A. POWER WI RES 

WHLTE -

BLACK -

GREEN -

FROM METER T8 POSITION 1 TO THE LEAD IN THE OPERATORS 
PANEL WHICH IS BETWEEN CONNECTOR CNX70 AND THE FUSE 
Of THE EXISTING CABLE. REFER TO LOGIC 09.02.08.1 A~O 
09.02.06.1. 

FROM METER TB POSITION 3 TO 'RESET MOTOR' LEAD I~ 
EXISTING CABLE I N OPERATORS PANEL. 

fROM METER T8 GROUND SCREW TO THE HINGE-MOUNTING 
SCRE·W ON THE OPERATORS PANEL. 

B. SI.GNAL WI RE S 

YELLOW - TWO WIRES, NUMBeRED 1 AND 2, ARE ATTACHED TO THE 
CE/CUSTOMER METER KEY-SWITCH, AND PER~lT CURRENT TO 
FLOW ONLY THROUGH THE CE METER WHEN THE KEY IS I~ 
THAT POSITION, AND THROUGH BOTH METERS AND TO OTHER 
ME TE.RI NG DEVI CES THROUGH TAl LGAT E PBS IT ION 08H 050, 
WHEN TH~ KEY IS IN 'CUSTOMER' POSITIO~. REFER TO 
LOGIC PAGE Oq.Ol~08.1. 

BLACK - NUMBER 3, SUPPLIES -36 VOLTS THROUGH fB POSITION 2 
Of METER CARD PH 372688. 

BROWN - NUMBER 4, IS A DC RETURN fOR -36 VOLTS THROUGH 
POSITION ~ OF THE METER CARD TB. REFER TO LOGIC PAGE 
09.02.08.1. 
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11.4 TESTING 

AFTER PREVIOUSLY MeNTIONED ITSMS HAve SEEN CHECKED, TEST THE USE­
MET&R AS FOLLOWS -

A. WITH CPU MASTE~ STOP TRIGGER 'OFF', RUN A MAIN-FRAME DIAGNOSTIC 
(9M51 OR 9M71). 

1. PLACE THE CE SWITCH IN CE MODE AND CHECK THAT ONLY THE CE 
CLOCK RECORDS. 

2. SCOPE PIN 03A4D14A, BLOCK ltG, LOGIC 08.00.49.1. WITH THE 
CE SWITCH tN CE MODE, THE OUTPUT SHOULD BE AT A +N LEVEL. 
PLACE THE CE SWITCH IN CUSTOMER MODE, THE OUTPUT SHOULD BE 
AT A -N LEVEL. 

3. PLACE THE CE SWITCH IN CUSTOMER MODE AND CHECK THAT ONLY 
THE CUSTOM&R CLOCK RECORDS. 

B. CHECK THAT THE, CLOCKS 00 NOT RECORD WHILE MEMORY POWER. IS 
CYCLING UP. scope PIN 02C2F18H, BLOCK 3G, LOGIC 04.20.13.1 
WITH MEMORY POWER TURNED OFF--SHOULO BE -S LEVEL (-12V). 
(MEMORY POWER ON 'CLEAR' WILL CAUSE 400 MS PROCESS TI"E.) 

C. CHECK THAT THE CLOCK RECORDS MANUAL CPU OPERATIONS, (40'0 MS 
+ OR - 30 PERCSNTJ SCOPE PIN 02CIF19E, BLOCK 2H, LOGIC PAGE 
04.20.13.1. PRESS' 01 SPLAY STORAGE' KEY AND OUTPUT S,HOULD BE 
AT A .."p LEVEL ROR APPROXIMATELY 400 MS + OR - 30 PEROENT. THE 
FOLLOWING MANUAL OPERATIONS DO NOT STEP THE CLOCK - ENTER ~Q, 
RESET, DISPLAY INDICATORS, DISPLAY EFFECTIVE ADDRESS. 

D. CHECK THAT THE CLOCK RECORDS DURING 'CHANNEL IN use'. KEV IN 
THE FOLLOWING LOOP -

LOCATION 

000 
001 
002 
100 
101 

WRS 
RCH 
HTR 
IOCP 
TCH 

A1 
100 

77771,0 
100 

TRANSFER TO LOCATION 000 AND START. CLOCK SHOULD RECOR'D. 

E. CHECK THAT THE CLOCK RECORDS WHEN A CHANNEL IS IN MANUAL, 
ON-LtNE, ~ND BUSY STATUS. 

1. PLACE CHANNEL 'A' IN MANUAL AND ON-LINE STATUS. 

2. LOAD A CONTROL WORD WITH WC EQUALS 77777, AOR EQUALS 000. 



PAGE 

IBN 7094-2 CE INSTAllAflON INSTRUCTIONS MAt 13, 1964 

169 19 SYSTEM TESTING 

3. DEPRESS WR PRINTER. 

4. CHECK THAT TH8 CLOCK RECORDS. 

5. PLACE CHANNEL 'A' IN OFF-LINE STATUS. PRESS WRITE PRI~TER 
AND CHECK THAT THE CLOCKS 00 NOT RECORD. 

F. PULL RESET MOTOR FUSE. METER SHOULD RUN WHILE PROCESSI~G. IF 
METER DOES NOT RUN AFTER PULLING FUSE, WRONG WIRE IS SPLICED 
TO FUSE. REFER TO PARAGRAPH 11.3 AND MAKE CORRECTIONS. 

G. CHECK THAT LINB DRIVERS ARE PROPERLY TERMINATED. REFER TO 
BLOCKS 2G AND 2H, PAGE 08.00.49.1, AND LOGIC PAGES 00.00.06.0 
AND 60.40.11.1.: 

11.5 TAMPER-PROOFING 

THE FOLLOWING REFERENCE MATERIAL IS INCLUDED TO ASSIST IN TROUBLE­
SHOOTING METER CIRCUITS IF THAT SHOULD BECOME NECESSARY. THIS PARAGRAPH 
TELLS WHICH CIR:CUI TS AND MECHANICAL FEATURES MUST 8E SECURED. PARAGRAPH 
11.5.1 DESCRt BE SHOW. 

A. THE FOLLOWING C,ARDS MUST BE TAMPER-PROOFED. 

7109 02C 1015 02C 2F16 02e 2F18 
02C IF19 02C 2F17 02C 2F19 

7606 OlA 4C19 
03A "'014 

B. THE FOLLOWING PIN LOCATIONS MUST BE TAMPER-PROOFED. 

7109 LOCATION PINS 
- ...... _---
02e tA17 H,K 
02C l.DU5 D,C,A 
02C 1 J28 M 
02C IF19 E,H 
02C 2A13 F 
O~C 2Fl~ A,BtO 
02C 2F11 G,F 
02C 2F18 H,C 
02C 2F19 A, H, 8, p, G,.e 
02C 2AO'1 B 
02C 2015 A,etO 
02C 1822 C 
02C IGII A.FtO,E 
02C 2'JOl M 
02C 2KOl C 
02C lK28 C 
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1607 LOCATION PINS 
.... --_ ...... --.. 
06A 3G10 G 
ObC 3G01 P 
06C 3H08 F,E,G 
06C 3G07 E,H 
060 3F19 G 
06A 3K28 R 
06C 3K13 P,R 
060 3!G01 P 

7606 LOCATION PINS 
--~-... ..,--... 

03A 3028 R 
03A 4001 R 
03A 4014 AtD,B 
03A 4C13 EtG 
03A 4C14 OtB 
03A 4C19 A,H,O,E 
03A 3:K21 P 
03A 4K25 H 
03A 4K28 0 

11.5.1 TAMPER-PROOFING METHODS 

A. GROUND RULE S 

IBM'S RENTAL CONTRACT SPECIFIES THAT THE METER READINGS WILL SE 
THE BASI S FOR DETERMINING EXTRA SHIFT USAGE AND IT WILL BE FRAUDULE...,T TO 
TAMPER WITH MEITER CIRCUITRY. THE FOLLOWING RULES HAVE BEEN ESTABLISHED 
TD DETER SMS CARD REMOVAL AND PIN~JUMPERING. 

1. ALL PIN CONNECTIONS wtTHIN A LOGIC NET PERTAINING 
EXCLUSIVELY TO METERING SHOULD BE SEALED. 

2. NO OTHER PINS OR CONNECTIONS WILL BE SEALED. 

3. ALL CARDS OR PADDLE CARDS WHICH ARE EXCLUSIVELY METERING 
CARDS, WILL BE SEALED. 

4. IF A BASIC CARD IN A MACHINE IS BEING USED IN METERING, IT 
WlLL NOT Be LOCKED~ 

5. THE CARD ADJAC6NT TO THE COMPONENT SIDE OF THE 400 MS 
TIMING CARD, WILL BE LOCKED. 

6. WHEN A METERING CARD IS THE ONLY CARD LOCATED WITHIN A 
CHASSIS ROW, BOTH ENDS OF THE JUMPER PINS "UST BE SEALED. 
VOLTAGE PINS NEED NOT BE SEALED UNLESS THE JUMPER REMOVAL 
OISABlES THE METER. 
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7. IN 700 SERI~S SYSTEMS, TAMPER-PROOF ONLY THOSE PLUGGABLE 
UNITS WHICH CONTAIN EXCLUSIVELY METER CIRCUITS. NO SLGNAL 
CASLE OR 8AtCK PANEL PIN INSULATORS NEED SE SEALED. 

8. ON-LINE I/O UNITS 00 NOT REQUIRE TAMPER-PROOFING. 

9. NO INTERLOCK OR FEED-SACK CIRCUITS WILL BE REQUIRED. 

10. CABLE BISCUIT CONNECTIONS NEED NOT SE SEALED UNLESS THE 
BISCUIT CONTAtNS ONLY METER SIGNALS. 

11. ALL POWER CONNECTIONS '0 THE METER CIRCUIT ~UST BE SPLICED 
INTO LINES THAT COME DLRECTLY FROM THE POWER SOURCE, A~D 
MUST BE PROPERLY SEALED. 

B. SMS SINGLE CARD 

USE PIN 362609 FOR SINGLE SMS CARDS HAVING A CARD-PULLER HOLE IN 
THE TOP AREA. CARDS THAT HAVE A REED SWITCH, IF LOCKED, MUST HAVE THE 
RIGHT ADJAOENT CARD OR DUMMY ALSO LOCKED. 

TO LOCK A SINGLE SMS CARD OR PADDLE CARD, REFER TO FIGURE 19-4 AND 
PROCEED AS fOLLOWS -

1. IF SPACE IS POPULATED, REMOVE THE CARD AND INSERT CARD 
LOCK INTO THE TWO CENTER POSITIONS OF THE CARD SOCKET. USE 
PIN 362610 FOR PADDLE CARD AND PIN 362609 FOR SMS SINGLE 
CARD. 

NOTE 

WHEN LOCKING PADDLE CARDS. WORK FROM RIGHT TO 
LEFT. REMOVE CARD ON LEFT TO AID IN ASSEMBLY. 

2. INSERT CARD. SOME PADDLE CARDS WHICH ARE SHORTER THAN 
STANDARD SHOULD NOT BE INSERTED COMPLETELY TO BOTTOM OF 
SOCKE T UNTlL STEP 4. 

3. PULL STRAP TO T~ST LOCKING OF STRAP. 

4. PLACE THE PIN PORTION OF THE LOCKING STRAP INTO THE CARD 
HOLE AND UPSET THAT PORTION WHICH EXTENDS THROUGH THE CARD 
TO FORM A HEAD, AS SHOWN ON FIGURE 19-4. 

USE PLI ERS TO FORM THE LOCKING HEAD ON WHITE LOC~S. FOR: SMS 
SINGLE CARDS. 

USE SOLDERI,NG I RON TO FORM LOCKING HEAD ON GRAY LOCK S, FOR. 
SMS SINGLE CARDS. 

USE SOlDER.~l NG IRON TO FORM LOCKING HEAD ON GRAY LOCKS, FOR. 
PADDLE CARDS. 
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TO R5MOVE A CARD~ CUT THE HEAD OFF THE PIN PORTION JF THE LOCKING 
STRAP WITH CUTTING PLIE~S. REMOVE THE CARD AND REMOVE THE STRAP. 
REPEAT STEPS 1 THROUGH 4 TO LOCK CARD AGAIN. ALWAYS USE A NEW STRAP. 

WITH PADDLE CARDS, IF THE LEFT CARD ADJACENT TO THE ONE BEING 
REMOVED IS LOCKED, CARDS WILL HAVE TO BE SPREAD TO ALLOW ASSEMBLY OF PIN 
INTO THE CARD HOLE. 
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Center 

Po s i ti on s'--....:::~--ti::::l:~ 

Front View 
Card Socket 

Card 
Socket 

Card 
Lock 
(PN 362609 or 
362610) 

19 SYSTEM TESTING 

Card 
Component Side 

'Locking 
Bead 

FIGURE 19-4 TA~PER-PROCFING PACClE CARCS 
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C. PINS AND SLIP-ON TERMINALS 

USE THERMAL-SETTING PLASTIC CAP PIN 362522, REFER TJ FIGURE 19-5 
AND FOLLOW THBSE INSTRUCTIONS. 

1. PREPARE THE AREA AROUND THE PIN BY PUSHING OTHER WIRES AWAY 
FROM THE PI.N TO BE CAPPED. 

2. IF THE PIN CONTAINS A WIRE-WRAP CONNECTION, PUSH THE WIRE 
DOWN TOWARD THE PIN BASE. IF THERE IS INSUFFICIENT SLACK 
IN THE WIRE, RE-WRAP IT SO THAT THE WIRE CA~ BE PUSHED 
DOWN. THIS WILL INSURE COMPLETE PIN COVERAGE. 

3. IF THE PIN CONTAINS SLIP-ON TERMINAL PIN 596255, SeE THAT 
THE WI.RE FROM THE SLIP-ON TERMINAL EXITS FRJM THE E'ND 
CLOSE ST TO THE PANEL. I F A SLlP-ON TERM INAL IS ON A PIN 
WITHOUT ANY WIRE-WRAPS~ ADD WIRE-WRAP TO THE PIN ABOVE THE 
SLIP-ON TERMINAL AND CUT OFF 8KCESS WIRE. 

4. SLIP PLASTIC CAP OVER PIN, COMPLETELY COVERING THE PIN AND 
ALL CONNECTIONS TO IT. 

5. PREPARE AN UNGER- SOLDBRING IRON BY INSTALLING A 23-1/2 
WATT HEATI·NG ELEMENT PIN 461393 AND SPECIAL SOLDERl~G 
IRON TIP, PIN 461394. DO NOT USE PLIERS OR EQUIVALENT ON 
THE HOLLOW PORTION OF THE SPECIAL TIP WHEN TIGHTENING IT 
ON THE HEATING ELEMENT. 

NOTE 

COMPLETE EACH SEALING OPERATION 
BEFORE PROCEEDING TO THE NEXT PIN. 

6. WHEN THE TIP HAS ReACHED FULL HEAT, S~IP THE TIP OVER THE CAP 
AS FAR AS POSSIBLE, BUT DO NOT FORCE AGAINST WIRES U~DER 
THE END OF THE, TI P. KEEP THE TIP OVER THE CAP APPtROX­
IMATELY 15 TO 20 SECONDS. REMOVE THE TIP A~D LET THE CAP 
COOL. WHEN THE CAP IS COOL, PULL WITH THE FINGERS TO SEE 
IF IT IS seCURELY IN PLACE. IF CAP IS NOT SECURE AND YOU 
CAN PUSH IT BACK INTO POSITION, DO SO AND REAPPLY HEAT 
UNTIL IT IS seCURE. 

TO REMOVE PLASTIC CAPt REHBAT IT WITH THE TOOLS MENTIONED ABOVE A~O 
USE PLIERS TO PULL IT FROM THE PIN WHILE IT IS STILL SOFT. ALWAYS 
REPLACE CAP. 
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Pin 

TerlTIi,nal 
(PN 596255) 

Wire Wrap 

Card Block in Panel 

FIGURE 19-5 TAMPER-PROOFING PANEL WIRING PINS 

Stamp * (PN 362915) 

* Do not cover probe access holes on 
TB cover. For small terlTIinal blocks t 
cut stamp to fit. 

FIGURE 19-6 TAMPER-PROOFING TERMINAL BLOCKS 
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D. PAPER STAMPS 

PAPER STAMPS OF VARIED LENGTHS ARE USED TO SEAL SOME AREAS OR 
teNNEt TORS. YOU WI LL BE MORE CONCERNED WITH THEIR APPLICATION AS 
SHOWN IN FIGURE! 19-6 t WHEREt A TERMINAL BOARD SAFETY SHIELD IS useoro 
CaVER T8 MOUNTING SCREWS OR CLIPS. IN ADDITION, STAMPS ARE usee TO 
SECURE A 32 POSITION DOUBLe GOLD LEAF CONNECTOR HOOD OVER A LATCHIN' 
SCRew. STAMPS ARE ALSO USED TO SECURE THE LATCHING SCRE~S ON 20 
POS,lllON COAX CONNECTORS OR 40 POSITION DOUBLE GOLD LEAF CONNECTORS. 
STAMPS MAY BE REMOVED WITH A SHARP I.NSTRUMENT. REMove COMPLETELY. 
REPLACE WITH NEW STAMP. 

E. COVER RETAINER 

1. INSTALLATION· AFTER THE METERING FEATURE HAS BEEN 
COMPLETELY CHEtCKED OUl, SEAL THE METER BOX IN THE CE 
CONSOLE. SLIDE THE TOP tOVER PIN 740482 OVER THE METER 80~ 
AND INSERT RETAINER PIN 740489 INTO THE HOLE IN lHE REAR 
OF THB MET8R ASSEMBlY·IIOR POWER PACK). PRESS ON THE 
RETAINER UNTIL IT IS seATED, LJS:ING CARE TO PREVENT BREAKING 
IT. IF THE RETAINER DOES BREAK, REPLACE IT WITH A NEW ONE~ 

2. REMOVAL - WHEN YOU HAVE TO SERVICE THE METER OR PlOWER PACK., 
BREAK THE RETAINER WEB BY INSERTING A SCRE~DRIVER IN THE 
SLOT OF THE' RETAINER AND ROTATING IT. AFTER BREAKING THE 
WEB, PUSH THE PLUG INTO THE BOX UNTIL THE COVER CAN 86 
REMOVED. REMOVE AND DISCARD THE PLUG. REPLACE WITH A 
NEW PLUG AfTER SERVICE IS COMPLETED. 
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20 PREPARATIONS fOR RESHIPMENT 

1. TOOLS AND TEST EQUIPMeNT REQU1RED 

2. DISASSEMBLY 

3. PACKING 

4. ITEMS TO BE SHIPPED 



·18M 709,..2 CEI I,NSTALLArTION INSTRUCTIONS MAY 13, 1964 

PAGE 178 

INDE'X 

A PAGE 
AC MEASURE~ENTSt FINAL AMPlI.FIER (62.5 KC) 136 
AC MEASUREMENTS, FLNAl AMPLIFIER (90 KC) 145 
ASSISTANCE FROM AREA TECHNICAL SPECIALISTS 15 
A~TO/MANUAL SWITCH FUNCTIONS ON 7611 PANEL 127 
AUTOMATIC/MANUAL SWITCH FUNCTIONS 111 
AUXILIARY START AND RESBT JACK 113 

B 
BCD SELECT 128 
BIAS CHECK 104 
BLOWER CHECK 119 
BelTING MAIN FRAME 49 

C 
CABLE I.DENTIFIC'ATION 24 
CABLE I.NSTALlATION, GENfiRAl INFORMATION, CHAPTER 4 23 
CABLE PACKAGING 23 
CAlLE PLACEMENT 25 
CABLE PLUGGING 30 
CABLING 711 CARD ReADER 53 
CABLING 716 PRINTER 55 
CABLING 721 CARD PUNCH 56 
CAatING 729 TAPE UNIT 59 
CAlLING 1109 ASU 60 
CABLING 7111 IPU 65 
CABLING 7151 CONSOLE CONTROL 69 
CABLING 7302-3 CORE STORAGE 71 
CABLING 1606-2 MULTIPLEXOR 19 
CABLING 1607 DATA CHANNEL 86 
CABLING 7608 POWER CONVERTBR 95 
CABLING 7617 DATA CHANN~L CONSOLE 96 
CABLING 1618 POWER CONTROL UNIT 97 
CABLING DIRECT-COUPLED SYSTEMS 10CS). REFER TO SPECIFIC UNIT. 
CARD CYCLE SWITCH 130 
CARD HAND KEY PLUG 130 
CE INSTALLATION ORGANIZATIONAL DATA 16 
CE YES? PANEL 112 
CHANNEL ERROR CIRCUITS 121 
CLEAR OPERATORS PANEL 110 
C~NTINUOUS ENTER INSTRUCTION 112 
CONTINUOUS STORAGE REAO-IN SWITCH 130 
C~NrINUOUS STORAGE READ-OUT SWITCH 130 
CBNVEN16Nce OUTLET CHECKS 104 
CORE STORAGE 117 
CUSTOMER ENGINEER'S PANel 118 



IBM 7094-2 eft INSTALLATION I NSTRueT IONS MAY 13, 1961t 

PAGE 179 I~DEX 

o PAGE 
DATA CHANNEL (7909) 23 
DATA CHANNBL (7607) 85 
D~ ON 113 
DC MEASUREMENTS, FINAL AMPLIFIER (62.5 KC) 136 
DC MEASUREMENTS, FINAL AMPLIFIER (90 Ke~ 144 
DELAY COUNTER (DC) 62.5 KC 133 
DELAY COUNTER (DC) 90 KC 141 
DIAGNOSTIC TESTING 149 
DIRECT COUPLING OF SYSTEMS (DeS' (SEE 7109. 7606, 7607, 7618) 
DiSASSEMBLY 166 
DISPLAY EFFECTIVE ADDRESS 109 
DISPLAY STORAGE KEY FUNCTION 108 
DISPLAY STORAGE TEST 127 
DRIVER VOLTAGE BIAS AND MARGINAL CHECKING 118 

E 
EMERGENCY OFF 110 
EMERGENCY OFF SWITCH CHE'CK 103 
EMERGENCY OPERATION 14 
ENTER lNSTRUCTION 108 
ENTER MQ 108 
ENVIRO~MENT R~QUIREMENTS 18 
ENVIRONMENTAL CONDITIONS 118 
EXTERNAL CABLE INSTALLATION 23 

F 
FINAL AMPLIFIER (62.5 KC) 135 
FINAL AMPLIFIER (90 KC) 144 
FUSE AND eB CHECK 105 

G 
GENERAL PERFORMANCE OF CORE STORAGS 111 
GENERAL PRBCAUTIONS AND PERSONNEL TRAINING--SAFETY 14 
GROUNDING CHECK 36 

H 

I 
IBM 711 CARD READER 53 
IBM 716 PR'INTElR; 54 
IBM 721 CARD PUNCH 56 
IBM 729 TAPE UNIT 57 
IBM 7109 ASU 60 
IBH 7111, 7109, 7606 UNITS 114 
IBM 7111 IPU 64 
IBM 7151 CONSOLE CONTROL 69 
IBH 7151-2 CONSOLE CONTROL UNIT 108 
IBM 7302-3 CORE STORAGE' 11 
IBM 7606-2 MULTIPLEXOR 79 
IBM 7607 DATA CHANNEL 85 



PAGE 

11M 7094-2 CEi INSTALLATION INSTRUCTIONS 

180 

IBM 7607 DATA CHANNEL 
IBM 7607 UNIT AND SYSTEM T~ST PROCEDURES 
IBN 7608 POWER CONVERTER 
IBM 7617 DATA CHA"NEL CONSOLE 
IBM 7617 DATA CHANNEL CONSOLE 
IBM 7618 PCU 
IBM 7909 DATA CHANNEL 
IBR. DI.SPLAY 
INSTALLING CORNER BRACKETS A 
INSTALLING GATE CASTERS AND LEVELING PADS 
INTEGRATOR lEVEL MBASUReMENTS 
INTEGRATOR lEVEL MEASURBMENTS 
110 INTERLOCK SWITCH 
INTRODUC TLON 
ITEMS TO BE SHIPPED WITH ReLOCATED SYSTEMS 

J 

K 
KICK PLATE ASSEMBLY 

L 
LAMINAR BUS - SHORT CHECK 
LEVELING UNITS 
LIST OF DIAGNOSTIC PROGRAMS 
LaAD CARDS AND LOAD TAP~ 
LI3AO COMMAND 
LOAD DATA RE:GI STER 
LOAD LOCATION COUNTER 

M 

MAY 13, 1964 

I~DEX 

PAGE 
120 
125 

95 
96 

126 
97 
23 

11.3 
43 
43 

131 
148 
112 

10 
16& 

49 

52 
43 

149 
111 
127 
127 
128 

MACHINE CYCLE JACK 113 
MACHINE ENTRY REQULREMENTS 18 
MARGINAL VOLTAGE REQUIREMENTS 152 
MENORY BIAS SWITCH - 000, EVEN 113 
MEMORY DIAGNOSTIC 113 
MEMORY SELBC T 111 
MEMORY SELECT AND MAR 119 
METERING OF R5NTAl SYSTEMS 166 
MICROSECOND CONTROL (62."5 K 134 
MICROSECOND CONTROL (90 KC) 141 
MILLISECOND CONTROL (62.5). READ DELAY (RO), WRITE DELAY {WD) 

CRDO~, (WDD), AND BACKSPAce TtMINGS 135 
MILLISECOND CONTROL (90 KC) 143 
MULTIPLE SifEP KEY FUNCTION 109 
MtJl;TIPLE STEP HIGH SPEED/LOW speED OPERATION 112 

N 
NO OVERlAP 
NORMAL OFF 

112 
110 



PAGE 

IBM 7094--2 CE; INSTALLATION INSTRUCTIONS 

181 

o 
ON/6FF LINE SWITCH 
OPERATORS PANEil 
OPERATORS PANel ENTRY K6YS RES 
OPERATORS PAN6l ENTRY KEYS 
OROeRING PARTS 

P 
PA'KING RELOCATED SYSTEMS 
PARTS STOCKING 
PHASING CHECK 
PLACEMENT OF UNITS 
pas, INSTALLATION SUPPLIES 
PllWER ON 
PBWER-ON CHECK 
poweR TE STING 
PREf;AtE 
PREPARING CABLE DUCTS 
PREPARATION OF THE CE ROOM 
PREPARATION OF FLOOR FOR CABLE INSTALLATION 
PREPARATION OF MACHINE AREA 
PREPARATIONS FOR RESHIPMENT. REFER TO SPECIFIC UNIT. 
PRINT BlNARY/TWI 
PRO&RAM OPERATING PROCEDURES 

Q 

R 

MAY 13, 1964 

I~OEX 

128 
108 
112 
112 

16 

166 
16 

102 
41 
16 

110 
102 
102 

1 
20 
19 
19 
18 

129 
153 

READ CLOCK CRe) (62.5 KC. 132 
READ CLOCK ~RD) 190 KC) 139 
READ CLOCK GATES 142 
READ TAPE, WRITE TAPE, READ CARD REAOER~ WRITE PRINTER, ~RITE PUNCH 12= 
RECORD KEEPING 17 
RECEIVING SPECIAL MATERtALS 19 
RE~ERENCE VOLTAGE CHECK - IBM 7618 104 
RELIABILITY R60UIREMENTS 152 
REMOVAL OF PACKAGING MATERIAL 41 
RESPONSIBILITY ASSIGNM8NTS 15 
RESET KEY FUNCTION 110 . 
RESET SWITCH, IN MANUAL STATUS 127 

S 
SAF8TY 9 
SENSE SWI TCHES 111 
SENSING ASYMMElTR Y 148 
SENSING SKew 148 
SERVICE VOLTAGE CHECK 106 
SHIPPING PROCEDURES 17 
SINGLE STEP 109 
SINGLE-SHOT MUlTIVlBRATOR TIMINGS 120 
SPECIAL CABLES 38 
SPECIAL MEMORY VOLTAGE SUPPLY 118 



PAGE 

MAY 13, 1964 

r1.,82 

STANDAR~ VOLTAGE ~UPPlY 
STAR. T 
STOP ON ERROR 

., STOP WRl'TE. 
STORE DATA REGI STER 
SYSTEM COMPATIBJ.lITY 
SYSTEM PL~CeM6NT AND ASSEMBLY 
SVSfEMTESTING 

T 
TABLE OF CONTENTS 
TABLES AND ILLUSTRATIONS CCABLESI 
TAMPER~~ROOFING USB-METERS 
TAPE ADAPteR CLOCKS C62~3 KC) 
TAPE ADAPTER CLOCKS (90 KC~ 
TAPE ADAPTER UNIT 
TAPE ADAPTeR OSCILLATORS (62.5 KCt 
TAPE, ADAPTER OSC lLLA TORS. C90 KCJ. 

I~DEX 

TAPE ADAPTER UNtt (62.5 KC' FOR THE/18M 7&07 MODELS 1 AND 2 
TAPE AUA~TER UNIT C90KC. FOR THE IBM 1607 MODELS 3 AND 4 
TAPE. CYCLE S'W! TCH '.~ 
TAPE, DENS.lTV: SELECTION ,SWITCH IROTARY SWITCHI 

. THERM·'ALAND .Fuse CHECK 
THERMAL SWtTCH CHECK 
T·IMe A SYMMETRY 
TIMI,NG ON MANUAL CONTROLS SINGLE-SHOTS 
T~O~S AND TEST EQUIPMENT, tNVENTORY AND STORAGE 
TOOtS AND TeSfEQUIPMENT REQUIReO POR RELOQATED SYSTEMS 
TeWER LOC~ING SCREWS 41 

U 
UN~TCHeCKOUT ·PROCEDURE:S. REFER TO SPECIFIC UNIT. 
UNlT SELEC r . ·ROTAR·Y· .. SWIKCHt 
UNLOADING ANO- MOVEMENT OF UNITS 
UNPACKIN~ ANO 'MECHANlt~L A9SEMB~Y. REFER TO SPECIFIC UNIT 
USE-HE fER CHECK 

·,V 

PAGE' 
118 
111 
13.1 
128 
127 
119 

39 
102 

2 
37 

169 
132 
139 
90 

131 
138 
131 
138 
130 
129 
104 
105 
146 
117 

19 
166 

129 
39 

166 

VIBRATLON fESTtNG . 1S0 

W 
WALL BOXES 20 
WAVEFORMS AlND VARIABLE DELAYS I 114 
WEO~ SELECT. REWIND SELeCT, BACKSPACE RECORD, AND BACKSPACE FILE 129 
WRITE .ClOCKC we ~ (82.5 t(C t 113 
WRITe CLOCK, cwc~ (90'KC,~' 140 

X 
y' 
l 


	000
	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	086
	087
	088
	089
	090
	091
	092
	093
	094
	095
	096
	097
	098
	099
	100
	101
	102
	103
	104
	105
	106
	107
	108
	109
	110
	111
	112
	113
	114
	115
	116
	117
	118
	119
	120
	121
	122
	123
	124
	125
	126
	127
	128
	129
	130
	131
	132
	133
	134
	135
	136
	137
	138
	139
	140
	141
	142
	143
	144
	145
	146
	147
	148
	149
	150
	151
	152
	153
	154
	155
	156
	157
	158
	159
	160
	161
	162
	163
	164
	165
	166
	167
	168
	169
	170
	171
	172
	173
	174
	175
	176
	177
	178
	179
	180
	181
	182

