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· PREFACE 

This publication i8 intended to serve aa a gUide for installing' the 

IBM 7090 Data Processing System. It presents me chanical data and 

preliminary test procedures relevant to makt~g the equipment operational 

in the cU8tomer'. office. 

For detailed maintenance and test prGce'dur •• , refer to 7090 

Reference Manual. 
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SAFETY 

All Custome r Engineers are thoroug~y indoctrinated in IBM Safety 

practices during the early phases of their training. It is expected that 

this training has becorne a part of routine practice. However, personnel 

safety cannot be over-em.phasized.-Follctw the safety practices outlined 

in the C. E. Safety ~ra~tices card, IBM Form 124-0002-1, issued to all 

Custorne r 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 and 

slide frame meITlbers, keep finge rs clear qf gate slides when 

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 conne ctions. 

E. Turn DC power off when removing or inserting an SMS card. 

It is possible to cause component damage by shorting to an 

adjacent card during this process_ 

F. Make sure that capacitor s are completely discharged before 

working on DC power supplies. 

G. Always turn off power before replacing any fuse. 

vii 



1 INTRODUCTION 

1. GENERAL 

This manual has been prepared to provide the neces sary instructions 

for installing a typical IBM 7090 system configuration, Figure 1-1, rather 

than a special set of instructions for each systern configuration which may 

be installed. It. will therefore be the installer's responsibility to become 

familiar with the machine types and quantities which will be provided for a 

particular installation. By becoming faITliliar with the system configuration 

the CE can take exception to information provided in this manual which is 

not applicable to his installation. 

The GE should also be aware of special features ordered for the system 

to be installed as information on items such as this may required special 

attention that has not been specifically covered in this manual. 

The main objective of the manual is toprovide the necessary instructions 

to enable efficient and safe installation of the equipment. To accomplish 

this objective, however, it is necessary for the ,CE to read the manual very 

carefully before any supplies or equipment is received, so that full under­

standing of the information and the sequence of the installation process is 

achieved. 

The overall content and organization of the manual with respect to the 

installation proce ss is sumITlarized in Table I-I, Relative Sequence of 

Installation Process - IBM 7090. This table is not intended to show the 

length of time required to perforITl a particular operation since the time 

requirement is dependent upon the number of In3 n assigned to a particular 

1-1 
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MANUAL SECTION 

SECTION 2 

Preparation of 
Machine Area 

SECTION 3 

Cable Installation 
And Connection 

SECTION 4 

System. Placerr:ent 
And As sem.bly 

SECTION 5 

Testing 

-
OPER. I 

TABLE 1 1 RELATIVE SEQUENCE OF INSTALLATION PROCESS - IBM 7090 

OPERATION REMARKS COMPLETE 

1 Check Facilities 1 

l2 Set Up CE Room 2 
3 Inventory and Store Spare Parts 3 
4 Inventory and Store Test Equip. & Tools 4 
5 Check and Calibrate Test Equip. S 
6 Set Up Record System 6 
I 7 J Mark Floors 7 

~External Power Cables 1 
2 External Signal Cables 2 

3 External Tape Power Cables 3 
4 External Tape Signal Cables 4 

~onnect Tape Cables 5 
Cable Connection 6· Connect Signal & Power 6 

Started :> 7 Final Ground Che ck 7 

l~ Receiving and Placerne nt 1 1 
2 Removal of Packing 1vlaterials 2 

3 Loosen Tower Locking Screws 3 
lv1achine Arrival-f> 4 Install Casters & Leveling Pads 4 t 

5 InstallCorner Brackets & Trim. 5 
6 Level Units 6 f 

L71Boit 1vlain Fr arre 7 f 
I 

l8 JKick Plate Assem.bly 8 
19 jLam.inar Bus Short Check 9 i I t 

Testing Started 

System. Testing 1 

NOTE: 
Chart shows relative permissive starting point and possible 
over lap for various ope rations, but does not reflect lenght 
of tim.e for various operations since tim.e is dependent upon 
num.ber of men ass:.igned to a particular operation. 



1 INTRODUCTION 

task. The table is intended to assist the CEs in assigning manpower to the 

various operations by showing pe rmissive starting time s for various opera- . 

tions with respect to other operations and the possible over-lap which can 

exist. As may be seen 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 more 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 unit's •. 

This operation could be deferred on units that are not butted together until 

final testing is in process. This has not been recommended in 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 assembly operations have been completed. 

In the final analysis,. an efficient installation is dependent on sound 

judgeme nt of the C E in using the instructions provided. 

2. EMERGENCY OPERATION 

The continued operation of a customer's computer is dependent on infor­

mation stored on cards, tape, disks, drums, etc~ Also, equipment· must be 

available to process the information. (Duplicate or master records', should 

be maintained and stored in a remote area.) Make arrangements for. 

erne rgency use of other equipme nt, transportation of personnel data, 'and 

supplies to temporary locations. 

1-4 



1 INTRODUCTION 

Where the continuity of operation is essential, a stand-by power source 

mus t be a.vailable. 

3. GENERAL PRECAUTIONS AND PERSONNEL TRAINING 

Arrange for monitoring of the computer room, air conditioning equipment 

room, and data storage rOOIn during non-operating hour s. 

Inspect steampipes a.nd waterpipes running above the false ceilings to 

guard against possible damage due to accidental breakage, leakage, or 

condensation. 

Check location of emergency exit doors in the computer area. The 

number of doors is dependent upon the size and location of the area. 

Train personnel in such eInergency measures as: 

A. Proper method and sequence of shutting off all electrical 

power. 

B. Shutting off air conditioning system. 

C. Handling fire extinguishe r a in the approved manner. 

D. Properly operating a arnall-diameter fire hose. 

E. Evacuating records. 

F. Evacuating personnel. 

G. Calling fire company. 

H. Flrst Aid procedures. 

4. RESPONSIBILITY ASSIGNMENTS 

It is recoInmended that certain organizational assignments be made and 

rotated on a regular basis. This should result in increased individual respon­

sibility and acquaint each Custome r Engineer with all phases of operation. 

1-5 



1 INTRODUCTION 

Some suggested assignments are Preventive Maintenance Scheduling. 

Engineering Change RecQrds, Stock Maintenance, and Diagnostics. 'Fest 

Tapes and Test Equipment. 

S. CUSTOMER ENGINEERING PARTS, TOOLS, TEST EQUIPMENT, AND 

FURNITURE 

See letter from'C.E. Department, Poughkeepsie, to local Customer 

Engineering Managers regarding the ordering of subject material. Furniture 

is ordered through your Regional office. All spare parts, tools and test 

equipment are to be ordered through Mechanicsburg no later than 60 days 

before scheduled arrival of the machine units. For new systems, spare parts' 

are ordered by description, e. g., "Spare Parts for 7090 System" .. 

Order spare parts for each new unit in the system using a separate 

Code 01 P & S Requisition ;.Card for each type if parts are to be shipped to the 

Branch Office - or .. list all machine ttypes on a MES form Code 50 if parts 

are to be shipped directly to the installation. Under description designate 

"Initial Spare Parts, type It. 

For replaceIM nt of systems andlor additional new type units the Branch 

Office should request a deck of pre-punched Parts Requisition Cards from 

Mechanicsburg PDC. Review these parts against your present inventory and 

then use the pre-punched caris as your new spare parts order for the items 

you want. 

Customer Engineers muat make an effort to keep the area <;lean and of 

good appearance. Customers cannot be expected to ma.i'ntain a policy of 

1-6 



I INTRODUCTION 

continual cleanliness on tape operation or within the computing r?om if we do 

not set an example. 

Any shortages regarding furniture should be reported to the Lec.al Office 

Manager. Check all. parts immediately as they arrive at the installation and 

locate them in the parts cabinet. 

Set up the spare parts tub file and establish prope r ordering points for 

all parts. If required, Qbtain assistance in this activity from the Branch 

Office stock personnel. Notify the Parts Order Department, Mechanicsburg -

Parts Depot, irrunediately whenever any parts shortage or discrepancies 

are noted. A complete stock control procedure and parts section is included 

under separate cover (C. E. Basic Instruction Material). 

6. STOCK 

Stock should be maintained as described in the Basic Instructi~n Material. 

Instructions for ordering parts on an eIre rgency basis are included '·in the 

introduction \ to the Erne rgency Parts Center Manual. Parts are to ,be ordered 

through normal Branch Office procedures. 

7. ASSISTANCE 

7000 Series Technical Specialists exist in Local, District or 'Regional 

areas. These sources should be investigated for assistance when an erner­

gency situation exists. 

Poughkeepsie Customer Engineering should not be contacted for assistance 

without the prior approval of District and Regional Custorne r Engineering. 

1-7 



1. GENERAL 

Z PREPARATION OF 
MACHINE AREA 

The minitnum physical requireInents of an area for installation of an 

IBM 7090 are specified in 7090 Physical Planni~gi'Manual. Form No. Xll-

1209-1. The C. E. tn charge should obtain (at least a week before cable 

delivery) a copy of the Physical Planning Manual and a copy of the scaled 

f'loor plan from the branch office or local sales representative. A check 

of the facility will be made by branch office personnel or the sales engineer ... 

ing representative before machine delivery. The C.E. is reminded, how-

ever, of the safety requirements specified in the Preface of this manual and 

of the following: 

A. One week before rna. chine delivery, all air conditioning equip. 

ment shall have been installed, tested, and ready for operation. 

Electrical facilities, lighting, floor ramps, painting, plaslering. 

and decorating should also be completed at this time. 

B. Cleanlines of the area must be maintained once the air condi-

tioning equipment is ready for operation. 

c. The supply air ducts and filters should be checked for cleanliness 

before the rna chine is installed. If the area under the raised 

floor is used as an air plenum it should be free from dust and 

dirt. 

D. The power receptacle,S should be checked to determine that 

proper receptacles have been installed at the customers socket 

in accordance with the Physical Planning Manual. 

2-1 



2 PREPARATION OF 
MACHINE AREA 

E. Three-phase power receptacle should be checked for proper 

phasing in accordance with the Physical Planning Manual. 

It should be realized that the custo~ r is responsible for the above 

items and the C. E. should advise C. E. Management if discrepancies are 

observed. 

2. RECEIVING SPECIAL MATERIALS 

If proper ordering requirements have been observed (Ordering Instruc-

tions for 700-7000 Series Customer Engineering Materials), office equipment, 

test equipment, and other ordered items should arrive approximately two 

weeks before machine delivery. External cables should also be received at 

this time. All capital items should be checked at the time of delivery and 

any damage reported, on the spot, to the carrier's representative and the 

branch office. 

3. PREPARATION OF C.E. ROOM 

The furniture and fixtures should be placed in the C. E. rOGlm in aCQQr ... 

dance with the layout obtained from the local sales engineering representa-

tive. Assemble and position the spare parts cabinet. Inventory and stare 

spare parts in the cabinets; notify Mechanicsburgh imIDe diately on shortages. 

Label cabinets so that parts may be readily located when needed. 

Keep the C. E. room clean and orderly at all time s. 

4. TOOLS AND TEST EQUIPMENT 

Inventory and store all tOQls and test equipment. Test equipment should 

,be checked over carefully, including a calibration check, as soon a·s possible. 

2 .. 2 



NOTE 

2 PREPARATION OF 
MACHINE AREA 

Initial calibration of scopes will be 

checked against the oscillator of 

the 7090 before assuming the sc_~pes 

to be correct. This is to avoid 

possible adjustment to the 7090 

which might later be traced to a 

poorly calibrated scope. 

Refer to manufa~turer 's instruction 

and/or late at C. E. procedur e for 

repair and calibratiQn of test equip-

mente 

5. RECORD KEEPING 

Many records must be prepared and maintained on the 7090. Read, and 

thoroughly understand, instructions that accompany the record farlTls. These 

record forms and instructions should arrive approximately two weeks before 

machine delivery. 

The C. E. is required to set up Glr prepare and/Qr maintain the {QlIGwing: 

A. Set up spa.re parts tub file an~ re-Qrder points. 

B. Fill out Machine Serial Number Record and forward it to 

Poughke ep s ie • 

C. Prepare and maintain an Engineering Change History Card for 

each machine. 

2-3 



2 PREPARATION OF 
MACHINE AREA 

D. Maintain the C. E. Systems Performance Log which provides a 

permanent record of on-the-site history of the 7090. In addi-

tion to recording day-to-day events, a properly prepared log 

provides IBM with essential information for improving the 

reliability and operational life of future systems. The 

Poughkeepsie C. E. Department also contains duplicates of 

the se logs from selected installations to improve service 

information which is sent to the field. 

E. File diagnostic program writeups. 

6. PREPARATION OF FLOOR FOR CABLE INSTALLATION AND 

MACHINE PLACEMENT 

Holes should have been cut in the floor in accordance with the scaled 

lay-out of the system at least two weeks before system arrival. The hole 

locations with respect to the unit placement are specified in the Physical 

Planning Manual. 

The floor should be clearly marked in accordance with the floor plan 

and Figure 2-1. Marking which will not be concealed by the unit when 

finally positioned should be placed on removable tape or other suitable 

me ans which will not deface the floor. If the floor holes are not cut as 

indicated in Figure 2-1, the Physical Planning Manual and floor lay-out' 

should be checked, the reason for the discrepancy determined, and 

adjustments made as required by the situation, such as replacing floor 
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2 PREPARATION OF 
MACHINE AREA 

panels or slight adjustment in the location Qf the unit. The se changes are the 

responsibility of the customer. 

Marking should include corner location marks, machine type number, 

and frame number. 

7. WALL BOXES 

Wall boxes should be of a type that can be locked or held in an open 

position and can serve as a disconnect. Cripple any device which can lock 

the disconnect in the on position. Comme rcially available colored metal 

clips can be used to hold a CB switch open. All Custome r Engineers should 

be familiar with the location of the main line and wall box switches and the 

machines they s.ex:v:ice. WHILE CABLING THE 7090, MAKE SURE THAT 

THE WALL BOX IS LOCKED OR HELD IN THE OPEN POSITION. 

8. PREPARING CABLE DUCTS 

Inspect all cable ducts. Correct any condition such as sharp edges 

in cable ducts, which might injure the cables or personnel. All ducts should 

be completely vacuum cleaned at the time the cables are put in place. WEAR 

HEAVY WORK GLOVES WHILE WORKING IN DUCTS THAT ARE METAL 

LINED. These gloves may be obtained locally. 

2-7.; 



3 CABLE INSTALLATION 

1. GENERAL 

The cable insta.llatiQn process consists of the following basic opera­

tiGlns: 

A. Placement of external cables in the raised floor. 

B. Connecting external cables after rna chine placerrent. 

The cables should arrive at the installation site approximately two 

weeks before the system. arrives, permitting all cables to be placed in 

the floor before arrival of the system. The remaining operations are 

accomplished during various stages of the ~chanical assembly process 

to permit testing of parts of the system to proceed before all assembly 

operations and cabli.ng have been completed. 

The detailed requirements and infctrm.ation for accomplishing these 

operatigns are provided in this part. 

In addition, this part contains] information of a general nature to 

assist the installer in identification of cables and. locating cable connectors 

on the machine s • 
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3 CABLE INSTALLATION 

z. CABLE IDENTIFICATION 

Cables are classified intCi the fQUgwing groups: 

External Cables - Power and signal cables which are usually 

installed below a raised flQ)or. 

Interframe Cables - Cables whic:h are routed within a frame. A 

few of the se cables are disconnected for shipment; te permit a 

unit to be shipped in more than one sectiEan. 

External ~ables are labeled as shown in the f~llowing illustration: 

Part NQ. 

EC Level 

Length --------- -----------1 
------
Key No. 

From To ------------ ---------------1 
Custamer Code 

Cable Labels 

The tag with "Key No. ", at the left, is used on external cables and the 

key number is the same number used in the 7090 Physical Planning Manual 

to identify cables. The Key No. also appears in the customer cable order. 

A typical "from" or "to" designation might read 02E02D, which would 

mean: frame 02 tailgate E, connector location 02D. 
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3 CABLE INSTALLATION 

3. CABLES, TERMINATORS AND JUMPERS 

All signal and power cables should arrive approximately two weeks 

before the machines and must be laid in the ducts in their proper lQcation 

(as pe r "7090 Physical Planning Installation Manual"), before machines 

arrive. 

NOTE 

The above paragraph does not apply 

to the central com.puter cables listed 

in paragraph 3-2 . 

The heads of the cables m.ust be below the floor level temporarily, to 

prevent the possibility of damage to the cables as the rna chines are being 

loc ated. Refer to the 7090 Physical Planning Installation Manual for a 

description of cables. 

Contact the Physical Planning Engineer if more cables are required 

in the installation or if any of the cable s are the wrong length. 

All power outlets should conform to thos e as stated in the "7090 Physical 

Planning Installation Manual". Check the se outlets to insure that when 

connected, the power cable s will lie beneath the floor without interference 

with duct cover s, hoods etc. 

Power cables ha.ve a male connector on one end and a female connector 

on the other. These cables are not interchangeable end for end. 

The power cable s are listed in paragraph 3-1 indicating the male and 

female ends. SeeIrigure3~.-15-.:for addtional references. 

3-3 



3 CABLE INSTALLATION 

3. 1 Power Cable 6 

MALE CONNECTUR F}':MALI:.: CUNNECTOR 

Key Nurnue r From 

3'1 ./ CU9ton~ r 

Receptacle 
t------.... --.. -~--.--.~-.-...... ~ ....... " ................... .. 

3l v ' 7018 

34 7618 

35 .. Custorne r 

Receptacle 

Connector 
Nurnber 

Q 

R 

s 

To 

761 B 
.-. "" •.... "",,, ......... ,, ............ _.- ............. _---

7608 

7608 

7607 
~. __ - ... _.-...... ~ ........ " .......... ~._. ., ............ _ ......... ~. _ .... _.... " .......... ~ ........... ~. ___ " ...... ' ., .. " _. __ ... _ ........... _ .. ",_ ... _~ ..... _ .. ~.~." _._u·_ 

35a 'v' Cllstome r 

Receptacle 7607 

36 72.9 (N ear est to Chan n e 1 ) 72.9 

37/ 7618 13 7151 

37aj 7618 7607 

37b j 7618 7607 

37c 7618 3 7607 

37d 7618 4 7607 

37e 7618 5 7607 

37f 7618 6 7607 

37g 761b 7 7607 

37h 7618 8 7607 
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3 CABLE INSTALLATION 

MALE CONNECTOR FEMALE CONNECTOR 

Connector 
Key Number From Number To 

371/ 37;" 7618 12 7302 

37j / 7618 9 7606 

37k J' 7618 1 1 7100 CPU ... 1 

37m/" 7618 10 7100 CPU-2 

38a 
,,/ 

7618 A 7607 

38b /' 7618 B 7607 

38c 7618 C 7607 

38d 7618 D 7607 

38e 7618 E 7607 

38£ 7618 F 7607 

38g 7618 G 7607 

38h 7618 H 7607 

38j ,~/ 7618 J 7606 

38k/' 7618 L 7100 CPU-1 

38m / 7618 K 7100 CPU-2 

40 716 (Terminal Board) 
. I 

721 (Terminal Board) 

41 716 (Terrr!inal Board) 711 (Terminal Board) 

42 V'j 7618 N 7151 

43.j 7618 P 7151 

44 vi 7607 729 
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3 CABLE INSTALLATION 

MALE CONNECTOR FEMALECONNEC TOR 

Connector 
Kev N~J.'"'TlbE"r From Number To 

;' 

44a J 7607 729 

45 j 716 (Terminal Board) 7607 

46 ,/" 7618 M 7302 

*47 7618 U 7302 
r"'\ I .-,+y }fo/ll ~ -7/'0 C/,';::::lO r 

* Not required with 7302A. 

3.2 Central Computer Cables 

The signal line for the last tape unit in each bank is terminated 

with terminator block 529285. 

Connect cables to the tailgate locations shown below. These 

cables connect tailgates "E" in frames 01, 02, 03 and MEM. These 

cables do not drop into the duct below the floor, but go directly from 

tailgate to tailgate through the sides of the frames. 

NOTE 

Cables are rna rked with "from" and 

"to" destinations. 

FRAME FROM TO 

Frame 01 OlE - 25G 03E ",. 37E 

OlE - 25C 03E - 25E 

Frame 02 02E - 33G OlE - 37F 
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3 CABLE INSTALLATION 

FRAME FROM TO 

Frame 02 02E - 37G OlE - 37G 

( Continued) 
02E - 21F OlE - 25D 

02E - 37F OlE - 37D 

02E - 37E OlE - 37C 

02E - 37C OlE - 37E 

02E - 2lG 03E - 2IF 

02E - 370 03E - 2IE 
...... 

Frame 03 03E - I7G MEM-E-29F 

03E - 2IG· MEM-E-25F 
~ 

03E - 25G MEM-E-21F 7302 Oil Memory 

03E - 25F MEM-E-17E 

03E - 330 MEM-E-21E 
..J 

3. 3 Other Cable s 

The remainder of the cables will go from the tailgate to the 

floor and up to the tailgate in another frarre. These cables will feed 

through the comb at the bottom of the fr am.e • 

NOTE 

No specific comb assignme nts 

will be made; however, the 

cables should be given cQmb 

assignm.e nts in a position 

relative to the tailgate connector 

location. Lower tailgate cables 

3-7 



3 CABLE INSTALLATION 

NOTE (cont) 

should feed thr o~gh outer comb 

sections. Upper tail-gate cables 

should drop through center comb 

. sections. The cables are listed 

bel(i)w in order from bottom to top 

in each frame. The destination of 

each cable will be listed for 

reference. 

FRAME FROM TO 

FRA1v1E 0 1 (C PU l) OIF - llG OlE - 33E 

OlF - lID 02E - 33F 

OlF - lIE 03F - 45E 

OlF - 2lF 03E - 19E 

OIF - liG 03F - lIG 

OlF - l5C 03F - 37E 

OIF-25D 02E - 19G 

OlF - 25E 03F - 45F 

OlF - 25G 03E - 33E . 
OlF - 29C 02F - l5C 

OlF - 29D OlF - 25F 

OlF -l9E OlF - l5E 

OlF- 19.G OlE - 19F 
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3 CABLE INSTALLATION 

FR_~ME FROM TO 

FRAME OI.;(CPPl). OIF-33C 02F - 2SG 
(Cpntinued).. , 

OIF-33E 02F - 29E 

OIF - 37F 08H - OSA 

OIF - 37G 08H - 09B 

OlF - 4SC 08H - OSB 

OlE - 21<:: 08H - 09A 

OlE - 210 08H - OIB 

OlE - 2lE 08H ... OSC 

OlE - 21F 08H - OIA 

OlE - 2lG 08H ... 6lC 

OlE ... 2SF 03F - 2SG 

OlE - 29C 02F ... 2lD 

OlE - 290 02F - 2lF 

OlE - 29F 02F - 2lG 

FRAME 02 (CPU 2) 02F - 21C 03F - 4SG 

02F - 210 OlE - 29C 

02F - 2lE 03F - 29F 

02E ... 2lF OlE ... 29D 

02F - 2lG OlE - 29F 

02F - 2SC OIF - 29C 

02F - 2SD 03F - 4lG 

02E' - 2SE OlF - 29E 
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FRAME 

FRAME Ol~(G1?U l) 

( Continued) 

FRAME 03 
(Multiplexor) 

3 GABLE INSTALLATION 

FROM TO 

OlF - lSF OIF-l9D 

OlF - lSG OIF-33C 

OlF - 19E OIF - 33E 

OlF - 33G OSH - 09D 

OlE - lSG 08H - DID 

OlE - lSD 08H - OSD 

OlE - 19F OlF - 19G 

OlE - 19G OIF - lSD 

OlE - 33D 03F - 33F 

OlE - 33E OlF - liG 

OlE - 33F OIF - lID 

NOTE: Connectors to channel N are not 
shown in this list. If your installation 
u8es~-thischanne'1, see drawing of tailgate 
to add these. 

03F - lIE 06E - 13F 

03F - liF 06E - liC 

03F - liG OIF - liG 

03F - lSE 06E - 17F 

03F - lSG OlE - lSF 

03F - 19E MEM-E-37F 

03F - 19D OlF - lIE 

03F - 19G MEM-E-OSF 

03F - 33E 06E - 17C 

: '" 
~i; 

, \' 
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3 CABLE INSTALLATION 

FRAME FROM TO 

FRAME 03 03F - 33F 02E - 33D 

(Multiplexor) 
(Continued) 03F - 33G MEM-E-OlF 

03F - 37E OIF - 25C 

03F - 37F 06F - 4IF 

03F - 37G 08H - 09C 

03F - 4IE 06F - 33E 

03F - 4lF 06F - 37F 

03F - 4lG 02F - 25D 

03F - 45E OIF - 2lE 

03F - 45F OIF ... 25E 

03F - 45G 02F - 2IC 

03F - 49D to 49G 06F - 25C 
03F - 53D to 53G For channel assignment, 

see tailgate drawing. 

03E - 29E OIF - 2lF 

03E - 29G 06E - 05D 

03E - 33E OIF - 25G 

03E - 33G 06E - 1 7D 

~ 03E - 37G 06E - ZID 

FRAME MEM MEM-E-17F 03E - 25F 
(Memory) Oil 

MEM-E-2IF 03E - 25G 

MEM-E-29F 03E - 1 7G 

MEM-E-OIF 03F - 33G 
f.-'-
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3 CABLE INSTALLATION 

FRAME. FROM TO 

7302 (Oil) Cont. MEM-E-OSF 03F - 29G 

MEM-E-21E 03F - 33D 

MEM-E-37F 03F - 29E 

The list below includes connectors from channel N to N + 1. Check 

tailgate drawings if your configuration is different. This list does not 

include tape or card machine connectors. 

FRAME FROM TO 

FRA:ME 06 06F - 25C 03F 
(Channel N) 

06F - 33E 06*F - 33E 
\ 

06F - 33E 03F - 41E 

06F - 37C 06*F - 37F 

06F - 37F 03F - 41F 

06F - 41C 06*F - 41F 

06F-41F 03F ;.3.7F 

06F - 45C 09 - 45C 

06F - 45D 09 - 4SD 

06F - 49C 09 - 49C 

06F - 49D 09 - 49D 

06F - 53G 09 - 53C 

06F - 53D 09 - 53D 

06E - OSC 06*E - 05D 

06E - OSD 03E - 29G 
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3 CABLE INSTALLATION 

FRAME FROM TO 

FRAME 06 06E - 09C Q6*E - ZIC 
(Channel N) 
(Continued) 06E - 09D 06*E - ZID 

06E - I3C 06*E - 17C 

o6E - I3D 06*E - I7D 

06E - I3E 06*E - 13F 

06E - 13F 03F - 2IE 

06E - 17C 03F - 33E 

06E - I7D 03E - 33G 

06E - I7E 06*E - 1 7F 

obE - 17F 03F - 25E 

06E - 2Ie 03F - 21F 

06E - 2ID 03E - 37G 

06E ... 29D 09 - 29D 

06E ... 33C 09 - 33C 

06E .. 33D 09 - 33D 

06E - 37C 09 - 37C 

06E - 37D 09 - 37D 

The 729 II &: IV DO NOT use a power cable terminator in the last 

tape unit. 

3.4 Tailgate E to F Jumpers And Terminators 

Install the following tailgate E to tailgate F jumpers and terminating 

blocks. 
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3 CABLE INSTALLATION 

FRAME FROM TO 

FRAME 01 (CPU I) OlE - 29G OIF - 37D 

OlE - 33C OlF - 25F 

OlE - 33D OlF - 41C 

OlE ... 33E OIF - 29F 

OlE - 33F OIF - 37G 

OlE - 33G OlF - 33D 

FRAME 02 (CPU 2) 02E - 25F 02F - 29F 

02E - 25G OZF - 29F 

02E - 29E 02F - 29D 

02E - 33C 02F - 29G 

FRAME 03 (7607) 03E - 37D 03F - 53C 

NOTE 

There should be terminating resistor blocks 

in all of the following positions which are not 

used: 

03F - 53D 

03F - 53E 

03F - 53F 

03F - 53G All of thes e are 

03F - 49D PiN 532136 

03F - 49E 

03F - 49F 

03F - 49G 



3 CABLE INSTALLATION 

FRAME FROM TO 

FRAME 06 (7607) 06E - 01F 06F - 53F 
(ALL CHANNELS) 

06E - 05E 06F - 49E 

06E - OSF 06F - 49F 

ObE - 09E 06F - 45E 

Terminating blocks should be in the following positions of the 

last channels in each bank: 

PART ,NUMBER 

06E - 13C 532132 

06E - 13D 532131 
I 

06E - 09C 5:32133 

06E - 09D 532131 

06F - 41C 532134 

06F - 37C 532135 

06F - 33C(Bank 2) 533700 

or 06F - 33E(Bank 1) 533700 

MEMORY (7302) 
(Oil) 

FROM 

MEM-E-OIE 

MEM-E-05E 

TO 

MEM-E-13F 

MEM-E-09F 

Terminators should be in the following positions: 

MEM-E-37E 

MEM-E-13E 

MEM-E-09E 

PART NUMBER 

~ 

532138 

532137) Oil Memory 

532137 
..-J 
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3 CABLE INSTALLATION 

4. COMPONENT LOCATION DRAWINGS 

, 
Figures 3-1 through3~ 13 show the unit connector layout and location 

nUlllbers, to which external cables will be connected. 
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w. 
I 

N 
l.V 

GATE D 
A B 

37 

33 

29 

25 

21 

17 

13 

9 

5 

1 

GATE C 
C D 

I 

i 

j 
I 

! 
I 

I 

i 
I 

09' 09' 
37C 370 

09 1 09' 
33C 330 

09 1 

290 

03F 03£ 

29D 37F 

03F 03E 
330;< 33F .-

Note3 Note3 
06 16E 06~E 
17C 17D 
Note3 ~()tE23 
06 '.6.E 6'L\E 
2IC 2lD 
~ote3 
6r~£ 03E 

95D 29F 

E 

I 

Note3 
06'.6E 
17F 
Note 3 
06'~E 

13F 

GATE B 

F G 

I 

PR1 

PR1 

03F PRl 
25D 

~ •. PR2 

«Jb(/,. PR2 

45E 

g6 1F 46 1F PR2 
49E- 49F 

061 53 

GATE E (TOP) 

I 

GATE A 

H J 

I ! 
I 

NOTE 2: 0 6'F-Z5C Con­
F-530, E, F~ G 
orG. See 03 

• 

nects to 03 
49D, E, F, 
Tailgate. 

NOTE 3: T he se conne ctors 
el Nl + 1 or if 
channel, terrn-

go to chann 
this is la st 
ina tor plug 
06E -13C, 1 

09D, 06F-4 

s will be in: 

3006E-09C, 
Ie, 37C, 33E. 

Connectors 'lNith the 
~ symbol in dicate channel 

ns. N '+1 locatio 

53 

49 

45 

C 

GATE 

D 

09',../ 09~ 
53C 53D 

~ / 
09'y 091',/ 
49C 490 

09~ 09'/ 
45C- 450 

/: iN?t~ 31 
t: 41 100 '20Ft 

\ ---- 141Ft/' 

f\/~ 
Note 3 
b6-'6F 
37F· 

03F 
33 

41D 

29 

25 
03F 

N0.TE 
2 

21 

17 

-

GATE D GATE C 

___ F_tGUli~_1-7 ~ FRAlviE 06 1 CH_A.NNEL N' \VLIZING ------------------------------ ------,------------ ----- --

F (BOTTOM) 

E F G 
--

06:/ 
011' FRAM E-

06' 
o!t"E 06'E v CHANN 
05E I 05Fv" 

EL N' 

061~ 
09£ I 

I ~~~v I 
; 

03F 
450 

Note3 
P6'L:, F 
~3b 
TAPE TAPE 
BKl BK 2 

TAPE TAPE 
BKI BK2 

TAPE TAPE 
BKl BK2 

" 

GATE B GATE A 
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FRAME 

08 

CONSOLE 

7151 

09 I DIE OIF 03F 02F 
121G 37G 37G 33G 

IOIF OIF OlE 02E 
137F 45C 21E 250 05 

OlE OlE OlE 02E 
2tF 210 ZIG 25C 

01 

290 33C 330 37C 37D 45C 450 49C 490 53C 530 
FRAME 

06F 06F 
49C 490 09 

CHANNEL 
CONSOLE 

7617 
290 33C 330 37C 370 45C 450 49C 490 53C 530 V.l 

(') 
FRAME ~ 

t::1 
09* ~ 

ttl 
CHANNEL ..... 

CONSOLE Z 
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...,;j 

> 
t" 
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l> 

v_, ~ 
j IP-4 
r" 0 

Z· 
FIGURE 3-8. FRAME 08 CONSOLE, 09 CHANNEL CONSOLE 

AND 09~:~ CHANNEL N + 1 CONSOLE 
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NOT'E 

Terminal Plugs 

*p IN 532138 connects at GOlA for N lines 
PIN 532137 at H14A and H18A for P lines 

**H17A to 'H08A 
H13A to H04A JUnlper s (32K) 

I 

1 2 3 4 5 6! 

---,------:-""-------..-.,..-------.----
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CABLE CABLE ~~9NN1STOR REF LOC TfDN 
A.SSY 

FROM ~; TO NO PART NO. 

CABLE-
ASSY 

PART NO 

587334 OIE-33D OIF-41C 59a 587343 
587335 OIE-33F .OIF-37C 59 587344 
587335 OIE-336 OIF-33D 5.9b 587345 
587335 QlE·~ OlF37D '59c 587345 
-587335 OiE-33E DIF- 29, 5ge 587345 
58733~ OIE-33C DIF-25F 59d 587347 
587337 OIE-25D 02E-21F 50b 587347 
587339 OiE-37D OZE-37F SOC 587347 
557339 OIE-37F U2.E-33G SOd 587347 
587340 OlE- 37G 02E-37G 50e. 587347 
587341 OIE·37E 02E-37C 50 587348 
587::'41 OIE-37C D2E-37E so 0. 5;87349 

CABLE CONNECTOR 
LCCATIO~S 

FROM TO 

OIF'-33C 02F- 256-
OIF-2QD 02F-25F 
OIF-33E 02F-29E 

OlF-2QE OLF- 25E 
OIF-29C 02F-Z5C 

OIF- Lie 02S-33E 
OIF-25D 02E-29G 

OIE-29C 02F-2IO 

CIE-29D C2F-21F 
OIE-29F 02F-21G 
OIF·2ID 02E-33F 

OIF-29G 02E-29F 

Q£F 
NO 

57d 

57c 
57b -

57a 

57 

53 
53c 
55 
55a 
55b 

.53b 

53~ 

49 

CABLE ROUTlNG /41H-1!-H 

NOTE-CABLES BENiEEN THE TV..o UPPER ~H=:H=H""'" 
TAILGATES FOLLON iHE DIRECT ~fEE 
ROUTING I ~DICATED_ ALL OTHER ~;:;r-:I--r-t-t--+4 

FRAMETOFRAMECABLES ENTER 8~~lIm 
AND EXITATTHE BASECfTHEFRAME 3 

-~ - I 

PART NO 587334- NOTE -
RE~ NO 59a.. ::ir 7~02 A MAVBE USED 

\N PLACE. ot: 7~02 
FROM 01 E - 330 

-NOTEY- EACI4'E~ OF A CABLE ASSEMBLY MUST BE TO OIF-4IC 

TAGGED .WI~ THE PART NO REF NO. AND FROM ~ TO 
tNF"ORMATION LISTED ABOVE: . __ 

TYPICAL TAG 

FIGURE 3 ... 10. CABLE ROUTING AND IDENTIFICATION 
7't08 INSTRUCTION PROCESSmG UNIT 
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CA.BLE CABLE CONNEC:'lt:R 
LOCATIONS 

ASSEM6LY 
PAATNO F=ROM iO 

587535 03E-37D OSF-sse 
587338 OS!::-S7E OIE-2SG 

587358 03S-IIG ME~-'Z.9F 
567358 03::-216 MEM-2SF 

587338 03E.-Z55 V1EM-2IF 

:5875~8 03S;"ZSF= V!EM-\1F 

.5873~9 03;:-25£ QIE-2.5C 

5873~9 03F-ZiG OIF-Z.\G 

587540 O'3F-45E OIF-2IE 

587541 03F-37E OIF-'Z5C 

567341 03F:-45F OIF-2.5E 

l5S,342. 03E-ZIF OZE-ZIG 

S875'S9 O!>E.-33D NiEM-'Z.IE 

REf 
l-N~ 

~5 

580.. 
-b~_ 

t;3a.. 
103h 
~c. 
:-58.' 

G:>2c 
02a. 
bL 

(,Zb 
51a. . 
Co3d 

CAeLE CABLE CONNECTOR 
LOCP-.T:ONS 

ASSEM~l 
PART NO FRavt '"TO 

' .. 
.581345 03F-2.9F 02F-2JE 

587~4-5 03E-2.1E O'Z.E-37D 

587546> 03F-455 O~-2.IC 

58734G: 03F-41G (j(j=-Z5D 

58754G. C5F-&:'JG. OIE-Z5F 

~ 587341 03F-Z9G MEM-05F 
~ 587~47I03F'33S 

58734, 05£·Z9E 

5573480'5E-3SE 

l-"587350 
5673Sf 

J;;t 
ul 
)- -

·0 
:2 -

05F-29E 

05F-33F 

f'.IlEM-OI~ 

OIF-ZIF 

OIF-z'5G 

ViCl-<1-31F 
0'2£-33D 
. 

r NOiEX rNOTE.X 
~~!("---,,"'p~"-----r):'-} ~ . 

NOTE.X- EA.CH END OF P\CABLE: ASSEMBLY 
MUST BE. TAGGED-:-WITH 'THE PART NO., 
REF: NO-~ AND FROM ~ TO. __ ... _ 

_ JNFORMATION _L1STED ABOVE .. _ 

~ 
~ 
sbb 
-51" 
-~-. 

5Ga. 
f>\ 

b4-a.. 
b4b 

~O. 

~OCl 

"4 
52. 

PART NO 5873331 
REF NO bS­

FROM 03E - 370 __ 
- TO 0"3F-5~C·--. 

-TYPiCA.L TAG~ 

NOTE - CP-BLES SEi"WE.EN (>..Ny 
TWO UPPER iA.\LGAiES 
FOLLOVI THE. DIRECT 
ROUTING INDICP-.TED. ~LL 
OTHER FRA.ME'TO FRP-.ME 
CABLES ENTER AND E'KIT 
_f:...T THE. SASE OFTHE 

S 
..:1'3 

FRAME a 4I.S 
41 
=:r 

NOTE "XI THESE CABLES ARE NOT > 
~ REQUIRED WITH 7302. A (ftJRl. . ,t:P 

:53 
29 
25 -

USED ONLY WITH 7302.. ~ 
.IIl 7302A MAY BE USED IN . 09 txl 

;2.1 

H- r-H I-I- I-~ 

PLAtE OF 7302 MEMORY. 01 A.BC OEFGHJ 2 
.' 

T~LG~1"E. ROW cCCUJMN fA 
tD='NT\FIC~i10N ~_ 

t"" 
t-t 
> .., 
o z 

~Fl.GtJ.RE 3-12~ C_,ABLE~ RUUTINCIAND, IDENTIFEATIDN 
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C,A..BLE. CA,B\..:: C0 "l~pO~ 
REF. A5SY LOC.A.i lO\JS 

P~lUNO FROM \0 NO. 

CABLE 
~~~""( 

PA.~ t..lO 

587351 ~G>E.-O'F jOGJF-S3F b~c.. 
587332 O~t: -0&.1 OG>t:"-49E ~~CL 
587332 O~E-05F i OG:,F-49F ~~h 
587332 bOE·09E~F-45E b~~ 

C~BU:: COtJt.1t.OOl< 
lOCA"\ON~ .REF 

F'ROt.A ,0 NO. 

PART}..IQ 58133' 
__ REF' NO--~foC_-

CABLE ROUTl~G 
~9 

041 
l I I I 
l ! I I 

s-
Z9 

1, 
17 
r~ 

9 
oS 
t 

:3 
49 
"5 - FROM O~E -O\F NOTE 

... TO O~F-53F ._- E7302AMAY-BEUSED. 
"', 
37 
:3 
29 

U) 

(1 

> 
t:Jj 

_~ 1M PL~CE OF 7.002 
NOTEX EACH END a= A CABLE ASSEMBLY MUST 

.~--
I 

N 

"" 

BE TAGGED WITH-THE ?ART· -NO~. -_ . .=­
REF.. NO.,.AND FROM ~ TO INFORMAT\ON_ 

. U 5TED-AW~-==::' .. 

FJG~!lIU!. 3~J .. 3. C: G~~:I.;,F; .. Ro.tJA ~G _~NJ2m·ENJ'_IrJC~:rJON· 
-P~:I.!A:~JJ.ANNEL 7607 

[""f z: 
:Z' 

09 tzl 
I 

Ll I I 
01 tj L I 1 I 
ABCDEFG~'" 2; 

TAILGATE row·e, COLUMN-~ 
IDENTIF/CATIO~ > 

~ 
~ 

~ 
(5 

·z 



3 CABLE INSTALLATION 

5. CABLE PLACEMENT - EXTERNAL CABLES 

Generally these cables will be routed under a raised floor. The cable. 

are labeled with a tag as previously indicated; at one end of the cable the tag 

is red and at the other end the tag is white. There is also a one-inch band of 

tape near each end of the cable, this band, when placed at floor level,will 

provide sufficient cable to reach the connector. 

IMPORTANT 

Check each cable with the ins tallation sequence 

charts to determine which unit the RED label 

is associated with. The information in the 

installation sequence tables has been arranged 

for an efficient installation sequence and the red 

. label does not necessarily indicate the "From" 

. end of the cable. 

Figures 3-14 and 3-15 summarize the cable installation sequence for 

the external power and signal cables. 

The cabling information in this manual refers to a standard 7090 system. 

Certain cabling or terminator assignments may be different for a 7090 system 

on which special features are installed. Therefore, in cases where a system. 

has special features on it, the B/M instructions for these special features 

should be reviewed by the local C.E. IS before installation to determine if 

any changes are necessary in the cabling or terrninator block assignIne nts. 
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3 C.ABLE INSTALLATION 

If these B/M instructions are not received they can be procured by 

contacting: 

Plant Custome r Engineering 
Department 910 
IBM C orpor ation 
Poughkeepsie. New York 
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MULTIPL[ CONNE.CTORS 
IIoOTE.:xI. 

TERM RE~ISTOR. 
t.~S[M~U£.S nl~~t.LL 
PER £.NG SP[C 695794 

i£.RM RtSISTQR 
A55t.MBLY INSTALL 
PtR H-IG SPEt ag5794 

HOTE'S 
x. 
.xI: 

::xrr 
.xm 

n02A CABLt CONNLCTOR AS'SIGNMHrTS 

'3 CABLE INSTALLATION 

CAB~ A5::>E_MBLY 
NOTES :xISl £ .JQl: 

EACH tND Or: A CABI.£ A5StMBl'f MUST Bt TAGGED WITH T..iE IN!='ORMATION LISTED 11'04 THt. f'ROM 
t ,0 COLUMNS _ 
MULTIPLE DIME.NSIONS, GIVEN IN Y OR 'l. COLUMNS, ARt FOR MULTIPLECONN£CTOR.50F A. 5INGU . 
CABLE . 
THt DESIGNATION DATA CI-IANN£..L (N) NlTH R[F'[R[NCE .0 ANY ADJACENT DATA. CHANNE.LS 
INDICATES THt. F"AME. CLOSEST TO THE I/.lJLTIPLE XOR 
TAPt UNITS, CARD MACHINE~ 10 1cll :~TA CHANNEL. CONSOLE ARt. 51-l0WN FOR. ONLY ONE. OA.TJ\ 
CHANNEL. EACH DATA CHANNEL MuST HAvE A Ibn :>r:..TA CHANNt:.L CON50~[ AND .is CO'~PlIMENT 
OF' TAPE. UNITS AND. OR CARD MACHINES 
X DII.~LNSION 15 M!:.A5URED BETwtE.N THE CENTE.RS OF THE CABLE. CUiOUTS IN THE FLOOR 
&NtATH 'r..;E TV,fO ~NI,5 WHICH t-Rt. 70 BE-CABLED TOGt.Tt-\E.R. C1M~N510N 15 DtPt:.NDtr-.i"':" UPON 
lMCrllNE :~,;S7AU .. AT'ON 
'( € e ~R[ DIMEN:;:'IONS SET 0'1' HtlG4T ()F THE ,CABLt c.O'~~E.CIOR. AW\fE. THE FLOOR UNE. 
Y DIME.NSl')t~5 rOR CABLE Elm L15TtD U~~DER "FROM- COLUMN '1. DIM[NSION5 LISTED UND£R 
"TO" COLUMN Itl CHART. (ALL. OlMEN510N5 iN INCHES); I 

THE. uS£ OF \.i.E'! N05. :').T>-IRU 109 ItJD'Ct.'ESTHAT ONL:"'O~-IE CABL£. ~N CODE G~OUP 10 15 Pto'" 
FOR EACH Dt.TA CHANNEL IT v0ES NOT RE.STRICT Cr1AN~L "'~5IGNMt: .. n. e.9 .. C~ANNEL N-., (AN 
BE. ASSIGNE.D ANY Ct-IANNEL lETTtR (I>. T~RU H) BY PLUGGING ThE C~bLE. INTO Ti-IE. IJ>PROPRLATE. 
CCNNE.CTOR ON T~r. 7WE:> 
WHE.N Ct.BL[ 151:1 IS USED IN BANK 't IT IS CONNECTED FROM ObF33t: QN CHAN N' TO 06F33C ot4 
OiAN N'.1. W~EN uS(D ON &AUK LIT '5 (ONN~CTr.D f:ROM ~1=':'3C ON CH..\N N TO ObF33E ON 
CHAN N·I 
TH[!.E u..sLtS TO SE USED WITH ,30'2.#1< lAIR COLLtD) MEMORY 

FIGURE 3-14. EXTERNAL SIGNAL.CABLES 
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SEE FIGURE 3-14 
FROM TO 

CABLE KEY FRAME CABLE FRAME CABLE PART 
" 

GR NOo NAME &GATE CONN &GATE CONN Y Z NUMBER 

1 1 PRINTER TO CARD PUNCH 533724 

2 2 PRINTER 1I1~DATA CHAN~ PRINTER PR-l 06E i 25G,2IG, 12 58,55,52 532120-NOT E 
NEL 17G XI J 

I 
3 3 PRINTER #2~DATA PRINTER PR-2 06E 13G,09G, 12 52,49:0 4 6 532120-NOT E 

CHANNEL 05G XI 

4 4 PRINTER~CARD READER 533717 

5 5' 7151 CONSOLE~CPU- #2 08H OlD 02E 25C 16 58 / 587323 

Sa 08H 05D 02E 25D 18 58/ 

5b 08H 09D 02F 33G 20 28/ 

6 ~~ 7151 CONSOLE~CPU #1 08H 09A OlE 2lG 20 56 587323 

6a 08H OIB OlE 2ID 16 56 

6b, 08H OSC OlE 2IE 18 56 

6e -, OSH alA OlE 21F 16 56 

6d 08H OIC OlE ZIG 16 56 

6e 08H 05B OlF 45C 18 34 

6£ 08H OSA OlF 37F 18 30 

6g OSH 09B OlF 37G 20 30 

7 7 7151 CONSOLE~MULTI ... OSH 09C 03F 37G 20 30 587323 
PLEXOR i 



SEE FIGURE 3-14 FROM TO 
!CABLE KEY FRAME CABLE FRAME CABLE PART 

GR NO. NAME &GATE CONN &GATE CONN Y Z NUMBER 

8 8 CE CONSOLE~DATA CONSOLE 37C 06E 37C 18 64 587323 
CHANNEL PNL 

8a 33C 33C 62 

8b 37D 37D 64 

8e 33D 33D 62 

8d 29D 29D 60 

9 9 CE CONSOLE~DATA CONSOLE 53C 06F 53C 38 587323 
CHANNEL PNL 

9a 53D 53D 38 

9b 49C 49C 36 

ge 49D 49D 36 

9d 45C 45C 34 

ge 45D 45D 34 

10) ~. ~ v-
MULTIPLEXOR~DATA A 03F 53D 06F 25C 38 24 587314 

CHANNEL 

lOa v' B 53E 25C 38 24 

lOb I-f C 53F 25C 38 24 > 
X 

10c ~ D 53G 25C 38 24 
~ 

0 

10d 
Z 

E 49D 25C 36 24 



SEE FIGURE 3-14 FROM TO 
CABLE KEY FRANIE CABLE FRAME CABLE PART 

SiR NO. :NAME &:GATE CONN &GATE CONN y Z NUMBER 

10 "IOe MULTIPLEXOR-7DATA F 03F 49E 06F 25C 36 24 587314 
CHANNEL I-t 

> 
~ 

10£ ~G 49F 25C 36 24 
0 
Z 

36 109 H 49G 25C 24 
: 

QY 11 J MULTIPLEXOR~DATA : 

CHANNEL N (BANK 2) 03E 37G 06E 2ID 64 56· 587314 

I1a .j 33G 17D 62 54 

lIbv" 29G 05D 60 48" 

I2 V 
., 

@ MULTIPLEXOR~DAT A, 03F 21E 06E 13F 22 52 587314 
CHANNEL (BANK 2) 

V 
12a/ 25E 17F 24 54 

12b \... 
V/ 

56 2IF. 2IC . 22 /,. 
12c ~ 33E 17C 28 54 i , 

@) " 13 (/ MULTIPLEXOR":;'DAT A 03F 37F 06F 41F 30 32 587314 
CHANNEL (BANK 2) i 

/ 
13a v 41E 33E 32 28 531641 

13b ( / 41F 37F 34 30 587314 

14 14/ DATA CHANNEL N-;.DATA 06E 17E 06E I7F 54 54 587314 NOT E 
CHANNEL N + 1 \ 

XII 
14a t/ DAT A CHANNEL Nt~DATA 13E 13F 52 52 

CHANNEL N' + 1 



SEE FIGURE 3-14 

FROM TO 
CABLE KEY FRAME CABLE FRAME CABLE PART 

GR No. NAME &GATE CONN &GATE CONN -Y Z NUMBER 

9 14b V 06E 13C 06E 17C 52 54 587314 NOT E 

./ XII 
I4c 13D 17D 52 54 

/" 
14d 09G 2IG 50 56 

./,-, 

14e f 09D 21D 50 56 

14f / 05C 05D 48 48 --
i~ '15\ DATA CHANNEL N-..DATA 06F 4IC 06F 41F 32 32 587314 NOT E 

15a ~ 
CHANNEL N + 1 XII 

DATA CHANNEL N' ... DATA 37C 37F 3.0 30 

\ CHANNEL Nt + 1 
15b ,~ 33C 33E 28 28 531641 NOTE 

\ XVII 

16 \, ,~.,~, .. ~., .. MULTIPLEXOR ---....DATA 03E 29F 06E 05D 60 48 587314 
~-~- CHANNEL N' (BANK 1) ,/ \ 

\ I6a 33F 17D 62 54 
" 

I6b 37F 2ID 64 56 

17 17 MULTIPLEXOR_DATA 03F 2ID 06E 13F 22 52 587314 
CHANNEL Nt (BANK 1) 

17a 29D 2IC 26 56 

17b 25D 17F 24 54 

17c 33D 17C 28 54 

18 18 MULTIPLEXOR--...DATA 03F 37D 06F 41F 30 32 587314 
CHANNEL N' (BANK 1) 

18a 4ID 33C 32 28 531641 

18b 45D 35~' 3:2 3~ ,~ 587314 
_. "_.> 

-



SEE FIC ,URE 3-14 
FROM TO 

CABLE KEY FRAME CABLE FRAME CABLE PART 
GR NO. NAME &GATE CONN &GATE CONN Y Z NUMBER 

19 19~ TAPE DRIVE+TAPE DRIVE 12 12 535099 

20 20J vPATA CHANNEL+729 TAPE 06F 21F,25F, lstT .DR AMP 12 26,23,20 532121 NOTE 
UNIT ~ j... 29F BNK 1 CONN XI 

21 2lJ, )nATA CHANNEL .. 729 TAPE 06F 2lE,25E, lstT. DR AMP 12 26,23,20 532121 NOTE 

l UNIT ~ 29E BNK 2 CONN XI 
J 

221 -
22 TAPE UNIT 729 ...... 0THER 06F 200 POS 200 POS 12 12 352464 

CONTROLS OR SYSTEMS CONN CONN -
r{ tv 23\/ MULTIPLEXOR TO ~EMORY 03E 33D MEMG 03A 62 12 587314 

II' 
(7302A) 

23a '" 03F 29E MEMG OIA 26 12 

~ 

23bv 03E 17G MEMH 12A 54 12 
-~ 

23c t- V 03E 21G MEMH 16A 56 12 

23dz-, 03E 25G MEMH 06A 58 12 
l 

23e V 03E 25F MEMH 02A 58 12 

I 
23£ V 03F 29G MEMH 07A 26 12 

23g{' 
4f11iif- ... 

03F 33G MEMH 03A 28 12 



NOTI: X. ~-

FIGURE 3-15. 

~ 
~ 

3 CABLE INSTALLATION 

EXTERNAL POWER GABLES 
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3. CABLE INSTALLATION 
SEE FIGURE 3-15 

CABLE KEY 
GROUP NO. NAME 

" - -. ~-

y z 
PART 

NUMBER 
~ ____ -+ ____ ~ __ ,-__________ ~. ____ a --------------~----f------~-----------~ 

31 \/ 31 CUSTOlvlER RECEPTACLE .......... PCU 24 532969 

~-----+-----+-------------------------------~-----+----~~--------~ 
32 v 

33 ,/ 

34 / 

35 

35 

32 

33 

34 

35 

PCU-....POWER CONVERTER 

FCU -..... POWER CONYER TER 

FCU ---ll-POWER CONVERTER 

CUSTOMER RECEPTACLE --tr-DATA 
CHANNEL 

35a 'CUSTOMER REC'EPTA.CL.E ............... DATA 
CI-!ANNEL 

20 *19 332967 

20 *34 532970 

27 23 532542 

13 53''2953 

21 532953 

I----......f---~-----.-. -.-.-.---.. -.~--------+---.ti--.-......w-------I 
36 

37 

38 

36 TAP.E DRIVE ~TAPE DRIVE 

37 

,DA.TA CHANNEL 
37ai CYCLE 1 

37b 2 

37c 3 

37d 4 

37e 5 

37£ 6 

37g 7 

37h CYCLE 8 

37i MEMORY 

37j ; MULTIPLEXOR 
CYCLE 

37k ~ CPU 1 

37m CPU 2 -~ peu 400 CYCLE 

38a DATA CHANN.EL 1 
CYCLE 

PCU 60 

7 7 535098 

6 33 532542 

44 62 

44 62 

44 56 

44 56 

44 50 

44 50 

44 44 

44 44 

70 34 

44 34 

39 

39 532542 

42 61 '532973 
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3 CABLE INSTALLATION 

SEE FIGURE 3-15 

CABLE KEY PART 
GROUP NO. NAME Y Z NUMBER 

38b DATA CHANNEL 2 >PCU 60 42 61 532973 
CYCLE 

38c 3 >' 42 55 

~ 

38d 4 , > 42 55 

38e 5 > 42 49 

38£ 6 ) 42 49 

38g 7 ~ 42 43 
,II 'V' 'fJ ~" 

38h DAT,A CHANNEL 8 >PCU 60 42 43 
CYCLE 

38j MULTIPLEXER >PCU 60 CYCLE 42 33 

38k CPU 1 ~PCU 60 CYCLE 42 38 

421 
"'I 

38m CPU 2 '" PCU 60 CYCLE 38 532973 

40 40 P.RINTER ,... PUNCH 51 39 320187 

41 41 PRINTER ~READER 55 29 513320 

42 42 CONSOLE ~PCU 5 33 532553 ' 

43 43 CONSOLE ~PCU 7 31 532554 

44 44 DAT A CHANNEL ;... TAPE DRIVE 11 10 532536 

44 44a DA TA CHANNEL ~ TAPE DRI1VE 17 10 53,2536 

45 45 PRINTER ~ DATA CHANNEL "3 40 532535 

46 46 MEMORY ~PCU 67 33 532554 
" 

47 47 MEMORY HEATER INPUT ~PCU 162 20 532537 

48 48 PCU ~'PRINTER 23 40 535575 

~OTES 
X CUSTOMER RECEPTACLE 

* APPLIES ONLY TO THE FIRST'7 SYSTEMS 
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3 CABLE INSTALLATION 

SEE FIGURE 3-15 

DIMENSION Z WILL BE AS FOLLOWS AFTER FIRST 1 MACHINES 
-KEY NO. 25 ... 000 INCHES 
KEY NOS. 33, 2,7 - 000 INCHES 
INDICATES DIMENSION FROM BASE LINE TO FIRST FORK IN CABLE 
EACH CABLE SHOULD BE TAGGED WITH KEY NUMBERS ON BOTH ENDS 
ALL DIMENSI0NS IN INCHES 

Xl 7302 A MAY BE USED IN PLACE OF 730Z CABLE KEY NO. 47 IS REQUIRED 
WITH 7302, ONLY. 
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3 CABLE INSTALLATION 

6. GROUNDING CHECK 

The ground system in the 7090 provides for tieing together electronic 

ground and frame ground at only one point im. the system. This tie point is 

in the 76Q7 unit at CH-A •. 

The units are checked during mechanical assembly operations to 

determine that no shor.t circuits exist between electronic and frame ground 

prior to any cable connecting. (Does not apply to 729 Tapes.) 

It is possible that a'defective cable could cau.se an electronic ground 

to frame ground loop which would be difficult to isolate if not detected 

immediately upon plugging the cable. Connect an ohmmeter between elec ... 

tronic: ground and the frame while plugging cables. if a short occurs, locate 

the cause of trouble before continuing cabling. 

NOTE 

Cables between the 7607 and 7606 should be ' 

the last ones connected, to prevent reading 

. a short condition. If power is on the system 

and· the 7607 is not gr aunded, a warning sign 

should be tied to the 7618, indicating the 

jumper is disconnected. The 729 Tape D~ives 

should also be left disconnected during cabling. 

3-41 



3 CAI3LE INSTALLATION 

7. CABLE CONNECTION SEQUENCE 

The ta.pe system should be connected as soon as possible to prevent 

delays in testing of the rest af the system. The tape system must be 

operating tCil load d.iagnostic programs in memory. 

Connect all cahles in the tape system except these from the 7'06. 

The rest of the external ca~les in.the system may be connected as 

soon as units are in place and the required Laminar Eus Short Check has 

been made. 



3 CA2.LE INSTALLATION 

8. FINAL GROUND CHECK 

When;;.all uilits have been cabled together and the ground circuit h,as 

been completed,the follClwing circuits shall be common: ( " 

1. 400 Cycle AC Neutral 

z. 60 Cycle Convenience Outlet Neutral 

3. Frame Bond 

4. Electronic Ground 

Check these points at each unit by connecting between each neutral 

and the frame with a test light. Items 1, 2 and 3 are physically tied~, 

together in the 7618. Within the 7618 the common point on the two relays 

in the 48 volt ground sensing circuit, and building ground shall be. common 

with these circuits. 
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4 SYSTEM PLACEMENT AND ASSEMBLY 

1. GENERAL 

This section contains complete instructions for receiving; physical 

placement, unpacking, and mechanically assembling the sy stem. The 

information is arranged in, the basic order for the various operations from 

an overall systems standpoint, with special instructions provided for speci­

fic units as required. Table 4-1 lists all operations contained in this section 

with a column for each machine type nUlnber. The check tnarks in the 

column indicate which operations must be perfGrme d on each of the units. 

The installer should be cautioned however that it is not necessary to perform 

each operation on all units before proceeding to the next operation. One of 

the main considerations is the efficient use of rna npower. 

It is recommended that cabling of the tape system be started as soon 

as the operations indicated for the 7607 and 729'8 have been completed. 

This will permit power testing of the tape area and tape sub systetns testing 

to commence while cabling of other units is in proc:ess. 
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4 SYSTEM PLACEMENT AND ASSEMBLY 

TABLE 4 ... 1 

OPERATIONS TO BE PERFORMED ON EACH MACHINE 

MACHrN~ Ul\TTS 

7 7 7 7 7 7 7 7 7 7 
3 1 6 6 6 6 1 6 2 1 

Operations 0 0 0 0 1 0 5 1 9 0 

2 fS· 6 7 8 8 1 7 9 
-

Receiving and Placement X X X X X X X X X X 

Removal of Packing Material X '··X X X X X X X X X 

Loosen Tower Locking Screws X X X X X 

Install Casters and Leveling X X X X X X 
Pads 

Install Corner Bracket and X X X X X X 
TRIM 

Level Units X X X X X 

Bolt Main 'Frame X X X X X X 

Install Kick Plate s X X X X X X 

Laminar Bus Short Check X X X X X X 

Assemble Console X X 



4 SYSTEM PLACEMENT AND ASSEMBLY 

z. UNLOADING AND MOVElvlENT OF UNITS 

The carrier will normally provide movers to unload the units from 

the van and move them into the machine area. The C. E. 's should make 

sure that the carrier is informed of the follQwing requirements for handling 

the equipment. to prevent injury to personnel. damage to equipment and 

damage to the installation. 

CAUTION 

A. All machine movements are to be made on 

tempered maso·nita or ply wood to prevent 

damage to customer floors. T nese units may 

each weigh in exces s of one ton and consider ... 

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 

particular ly im.portant to be extra careful 

when moving the units on ramps or where 

obstructions such as cables and cable floor 

holes exist. It a caster should drop into a floor 

opening or off the side of a ramp it would be 

-:very difficult because of the height and weight 

of the unit to prevent it from tipping over, 

causing serious injury to pe rsonnel and damage 

to the unit. 



4 SYSTEM PLACEMENT AND ASSEMBLY 

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 prevent a twisting 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. Che ck each unit as it is being unloaded for an 

sign of physical damage. A thorough check cannot 

be made until packing materials have been removed. 
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4 SYSTEM PLACEMENT AND ASSEMBLY 

3. PLACEMENT OF UNITS 

All units may be moved into their firrall. 10cation t except those which 

are to be butted together in their final position. SMS units which are butted 

together must be temporarily positioned to allow adequate space to install 

trim extensions. 

The final placement of units shG>uld be in accordance with the custome r 

floor plan and the instructions contained in Section 11 - Preparation of Machine 

Area. If these instructions have been follQwed. imm.ediate positioning and/o.r 

alignment of units can be accomplished, by aligning the units with the marking 

on floors. 
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4 SYSTEM PLACEMENT AND ASSEMBLY 

4. REMOVAL OF PACKAGING MATERIAL 

Most of the protective coverings and packing materials are easily seen 

and require no special instructions for removal. 

The tape units are shi:pped with a rubber or plastic shim on the capstan 

as shown in Figure 4-1. To remove these shims it is necessary to manually 

ope rate the head take-up motor to raise the read-write head. 

When packaging materials have been removed, carefully inspect all 

units for possible damage and check the £QUowing specific items. 

NOTE 

Gate s on 5MS Units cannot be opened until gate 

(casters have been installed, tower caste rs 

adjusted, and the tower locking screw loos ened. 

A. Check power and signal connector s for bent or 

broken pins, loose wires and mechanical tightness. 

B. Check gates for bent pins» broken wiring, loosened 

cards and connectors. 

C. Check lubrication of the 7608. See C. E. Reference 

Manual for lubrication ins tructions. 
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4 SYSTE1v1 PLACE1v1ENT AND ASSEMBLY 

FIGUHE 4-1 CAPS'l AN SHIMS - 729~s 
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4 SYSTEM PLACEMENT AND ASSEMBLY 

5. TOWER LOCKING SCREWS 

Loosen the lock nut on the tower locking screw and lower the locking 

screw. See Figure 4-2 for location of tower locking screws on 29-1/2" 

frarres. 

NOTE 

Tower casters should be lowered sufficiently 

to prevent the tower from bottoming on the 

frame cross member when loosening the locking 

screw. Use special tool 11461136 when unlocking 

the tower screw. Final adjus tnlent of the tower 

caster will be made when units have been leveled. 
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4 SYSTEJA PLACEJ-."lENT AND ASSE!ABLY 

.FIGURE 4-2. 'rO\VER LOCKING SCRE\VS -
29 I(Zfl FRAMES 

TOWER 
LOCKING 
SCREWS 

4-9 





.. SYSTEM PLA,CEMENT AND ASSEMBLY 

FIGUR.E 4-3. CASTER ORIENTATION 



4 SYSTEM PLACEMENT AND ASSEMBLY 

7. INSTALLING CORNER BRACKETS AND TRIM 

The installation requirement s for corner brackets and trim are shown 

in Figure 4.·4. These parts should be carefully installed to present a neat 

trim line on the units. Final adjustIIEnts must be made before butting 

units together. 



TRIM____. 

338238 4-40NC-5/16 

I REQUIRED 
(EACH CORNER) 

BRACKET-598197 

FRAME 
(LEFT REAR CORNER) 

332620 (1G-32NF2A-I/2.) 
2 REQUIRED (EACH CORNER) 

4 SYSTE1A PLACE1AENT AND ASSElviBLY 

--7 

--

TRIM 

598623 (RIGHT FRONT, LEFT REAR) 
598798 (LEFT FRONT, RIGHT REAR) 

---~~-w----::-- --- 2.57186 (4-40) 

I REQUIRED (EACH CORNER) 

--~~--- 438548 (4-40NC-3!16) 

2. REQUIRED (EACH CORNER) 

FIGURE· 4 ... 4 COONER BRACKET AND TRIM 
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4 SYSTEM PLACEMENT AND ASSEMBLY 

8. LEVELING UNITS 

Leveling of units is required to improve the appearance of units and 

to perm.it prope r tracking of the sliding gates \\h en they are moved in and 

out. 

8·,.1 7607 Leveling 

To level the 7607!l:hold a carpenters level on the top of the frame 

(do not rest level on covers as improper level fi,ay be obtained) checking 

level in both directions. Raise the leveling pad at the lowest corner' 

sufficiently to permit adjushnent of remaining pads. All casters except 

the tower caster should be off the floor when leveling is complete. 

When the 7607 has been leveled, the tower should be moved in and 

out to check tower and caster adjustment as follows: 

1. Observe wiring sides of gates closely. checking for possible 

contact with the vertical frame members on front of the unit. 

2. Tower caster should be adjusted so that the tower will not 

bind with top frame membe r s • 

3. Gate caster s should be adjusted to clear the floor by ap-

proxima. tely 1/4" while sliding the tower in and out. 

4. The gate casters are lifted off the floor when .they are 

locked to the tower by an adjustable ec.centric roller as it rides 

on a C~D1; see Figures 4-5, 4-6 and 4~7. It rna. y be necessary to 

adjust the roller· to obtain sufficient lift On the gates t and a~so to 

obtain a straight top cover line with respect to adjoining gates. 
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<.n 

CAUTION 
Do not open gates 
before installing 
gate casters. 

--, 
1 '\ 

Frarne 
Levele 

. f---------

d 

,..!.1. 

I 

.u. 

{~ 
\'- ../ 

- Level T owe r 

0 /bY Adjustin a 

in Open Pos.ition, 
Ca ster 

-
,,~ 
-~ 

) 
Level Ga.tt! \vith Re spe ct 
t o Tower by Adjus ting 

Eccentric 

~ 

~ 

FIGURE 4-5. TOWER AND GATE LEVELING 
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ADJUSTABLE 
ECCENTRIC 
Adjust Gate s 
to same Level 
as Tower 

I 1/ 

/, CLEARANCE APPROX 
h .• 

-1-16 



~ 
I 

11 [64" Max. clearance between to\ver 
and frame when tower is tracked in and, 
out. Adjust tower guides (t\VO places) 
for free travel-and equal space betw'een 
sides of frames and sides of gates. 

NOTE: C. E. Panel Adjustable in tllree 
directions for proper alignluent 

3 /4" 

3/ 4" 

~ 
T 

-

I I 
l I'r I \.J. 

--- ---..... ;fE ,cft ~\ 
1 -::-~ "'~«~ .,' 

Covers Parallel with 
Sides of Frame 

, 
'. " 

\ 
t 

1/ HI! '\'ertical spacing between 
covers and betw{'!t..'a cuvers and 
f rarne 

i 
i 

I 
j 
! 
I 
I 
j 

I 
i 
t 

I 

II 

i 

1: 
~ , . 

~ 

') " " " FLOCR 

Gate Ca.ste.rs adjusted to clear 
floor by 1/16" at ll.ighest point of 
floor when slidint; tower in and out 

~ 

"- , .... "" '''-..,''' """ " ", " 
., ... ~ 

............ ", " " '--.', ", " 

FIGURE 4-7. TOWER ADJUSTt·v1ENT & CO'VER ALIGNMENT 

( 

~ 

CE Pallt..-1 CO\l.' r 
line s hL}ll bl.' c\-en 
tiu'oug h' out length 

of butted frarne s 

Gate Cove r line 

Kick Plates 



4 SYSTEM PLACEMENT AND ASSEMBLY 

8. • Z Main Fr am e Leve ling 

When all units have been lQcated in approxima te final position, 

locate the highe 8t unit and the highest point on this unit. Level this 

unit to a point about l/Z" to 3/8" above its highest point. Continue 

leveling each adjoining unit, keeping the units closely butted. Che ck 

trim line at the front and top of the unit. It may be necessary to adjust 

the position of the unit slightly for proper front alignment. 

NOTE 

The leveling pads willpe rmit an adjustment 

of One inch in the height of unit. If the floor 

level in an installation seems to vary cons ide 

erably, the floor level should be checke d. 

The differences in level should be noted before 

leveling CPU and multiplexor to make Sure that 

the true rna chine high point with respect to floor 

level is obtained prior to leveling. 

Tower and gate adjustments are made in the same manner as 

indicated for the 7607. 
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4 SYSTEM PLACEMENT. AND ASSEMBLY 

9. BOLTING MAIN FRAME 

Bolting main fra~ units together is accomplished with two sets of 

clamps at the rear of a butted as sernbly. See Figure 4- 9 for part numbe r 

selection and proper placement of clamps. 



587381 

4 EACH 
38688 Screw 
3550 Washe r 
6935 Logic Washer 
3960 Nut 

FIGURE 4-8. TIE BRACKETS - j\lAIN FRA1v1E 



4 SYSTEM PLACEMENT AND ASSEMBLY 

10. KICK PLATE ASSEMBLY 

Kickplates made of expanded metal extend the cover line at the base 

of SlvfS units and permit air flow to the blowers. Kickplates must be in­

stalled on all exposed sides and the front and back of SMS units. 

The method of attaching kickplates is dependent upon the type of \ 

channel used in the SMS frame, type of brackets supplied, and location of 

the kickplate to be insta.lled. 

The assemaly requirements for the various kickplate assemblies are 

shQWD in Figures ·4- 9 and 4-10. 
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4 SYSTEM PLACEMENT AND A.SSEMBLY 

587565 

587498 587479 587949 
2031 _EW,II 

29J: FRAME 

FIGURE 4 .... 9. KICK PLATE lVIOUNrfING - FRONT AND REAR SlVIS FRAMES 
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~ 
I 
N 
VJ 

\ 
\ 

32042 

NEW 

5"87-867-' -

587524 

FIGUH.E 4-10.KICK PLATE MOUNTING - SIDES 8MS FHAMES 



4 SYSTEM PLACEJv1ENT AND ASSEMBLY 

11. LAMINAR BUS - SHORT CHECK 

This test is pe rforme d to check for possible shorts which rna y have 

occurred as a result of shipment. On each gate, use an ohmmeter to 

check for possible shorts between each segment of the laminar bus and 

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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4 SYSTEM PLACEMENT AND ASSEMBLY 

12. ASSEMBLE AIR MEMORY UNIT, 7302A 

To facilitate shipment, the Air Memory Unit is disas sembled int? two 

separate sections by removing four attaching bolts and associated electrical 

connectors. 

The Air Memory Unit should be reassembled in accordance with Figures 

4-11 through 4-24. Refer to Figures 4-11 and 4-12 as a guide to locations o£ 

units to be reassembled. 

Table 4~Z lists the sequence of installation, operation performed and 

figure reference necessary to reassemble equipment that has been disas-

sembled for shipment. 
< 

FIGURE 
OPERATION PERFORMED REFERENCE 

A. Reassembly of Power and Logic Frames 4-13 

B. Local Power Panel 4-14 

I 

C. Cable Connections 4-15 through4-IB 
) 

D. Blower Mounting 4419 through 4-20 

E. End Cover Mounting 4-21 

F. Front Base Cover Mounting 4-22 

G. Rear Base Cover Mounting 4-23 

H. Step Cover Mounting 4-24 

TABLE 4-2 AIR MEMORY INSTALLATION 
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SHIPPING BR 

POWER FRAME----

LOGIC FRAME---

SHIPPING BOL T'-....... -
(FIGURE 4-13) 

POWER CONNECTO 
& CONVENIENCE 
OUTLET 

END COVER------­
(FIGURE 4-21) 

4SYSTE.~A PLACEJv1ENT AND ASSE1ABLY 

CABLE CONNECTOR TERMINAL 
STRIP (FIGURE 4 ... 17) 

__ =-MEMORY FRAME 

CABLE CONNECTOR 
TERMINAL STRIP 
(FIGURE 4-15) 

CABLE CONNECTOR 
TERMINAL STRIP 
(FIGURE 4-16) 

TEP COVER 
(FIGURE 4 ... 24) 

CABLE CONNECTORS 
(FIGURE 4 ... 18) 

...... --r---FRONT BASE COVER 
(FIGURE 4-22) 

FIGURE 4-11. AIR MEMORY UNIT- FRONT VIEW 
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4 SYSTEJA PLACEl'AENT AND ASSEl'ABLY 

SHIPPING BOLT 
(FIGUR.E 4-13) 

LOWERS (FIGURE 4."}4) 

WER CONTROL PANEL 
(FIGURE" 4 ... 13) 

TEP COVERS 
(FIGURE 4-24) 

SHIPPING BOLT 
(FIGURE 4 ... 13) 

~--""'- REAR BASE COVER 
(FIGURE., 4-23) 

··-----------BLOWERS (FIGURES 

4-19 AND 4 ... 20) 

FIGURE 4 ... 12. AIR MEMORY UNIT - REAR VIEW 
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4 SYSTEM PLACE1AENT AND ASSE!ABLY 

3/8" ALLEN HEAD BOLT 
# 353119 
CAP. # 184380 

LOGIC FRAME 

MEMORY FRAME 

3/8" ALLEN HEAD SOL T 
it 353119 

CAP. # 184380 

MEMORY AND LOGIC SECTIONS (REAR VIEW) 
~ 

CONVENIENCE OUTLET 

3/8 II ALLEN HEAD BOLT 
# 353119 

~~- POWER FRAME 

POWER SECTION (FRONT VIEW) 

FIGURE 4 -13 . REASSEMBLY OF POWER AND LOGIC FRAMES (SHEET I OF 2) 
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4 SYSTE}v1 P LACEJAE NT A.ND ASSElv1B LY 

LOGIC FRAME 

3/8
H 

ALLEN HEAD 
BOLT tit 184380 

STEP COVER 

FIGURE 4 ... 13. REASSEMBL;Y OF POWER AND LOGIC FRAMES (SHEET 2 OF 2) 
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4 SYSTEM PLACEMENT AND ASSEMBLY 

BLOWERS 

POWER PLUG 

LOCAL POWER 
PANEL 

MOUNTING SCREWS 
2 EACH SIDE -81693 

FIGURE 4-14. LOCAL POWER PANEL MOUNTING AND 

BLOWER CABLE CONNECTION 
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4 SYSTEM PLACElv1ENT AND ASSElv1BLY 

w w 3: 
~~<.!)...JO Z ~ 
U Z Z 0.. ...J >- 3: w z w « « « ~ ...J « 0 :J « I-
...J...J~:JW~~....I....I:r:: 
00 00 0 0.. >- <.!) 00 CD 00 3: 

See Figure 4-11 

FIGURE 4-15. CABLE CONNECTION - TERMINAL BOARD 
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w 
~ ~ t9 
U z z 
« « « 
-1 -1 0::: 
CO CO 0 

4 SYSTE}v1 PLACE.!v1ENT AND ASSElv1BLY 

w S 
-1 0 
Q.. -1 
0:: -1 
:::J W 
Q.. >-

z 
>- S « 0 
0::: cr. 
t9 OJ 

W 
:::J 
-1 
CO 

~ W 
Z I-
« :r: 
ffi s 

FIGURE 4-16. CABLE CONNECTION -- TERMINAL BOARD 
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z 
w WS 
t:O::l O 
:CW...Jr:t:: 
So:::caca 

4 SYSTEM: PLACElvlENT AND ASSElv1BLY 

See Figure 4-11 

FIGURE 4 ... 17. CABLE CONNECTIONS - UPPER TERMINAL BOARD 
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4 SYSTE.t·A PLACElv1ENT AND AS5E}v1BLY 

LOGIC FRAME 

...... _- RECONNECT THESE PLUGS AS FOLLOWS: 

MALE FEMALE 

#353717 ----... 1353717 
If 353474 • ... #353474 
# 353475 .,. #353475 

FIGURE 4-18. CABLE CONNECTORS 
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4 SYSTEtvl PLACEMENT AND ASSE!ABLY 

FIGURE 4-19. BLOWER MOUNTING-- POWER MODULE 

POWER FRAME 

POWER PLUG 

HOLD DOWN 
SCREWS (6) 
#322551 

STEP COVER 
(ALL MODULES) 
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4 SYSTEM PLACEMENT AND A.5SElv1BLY 

LOGIC FRAME 

POWER PLUG 

"'--'--I" LD DOWN SCREWS 
#473947 

MOUNTING SCREWS 
#75449 

FIGURE 4 ... 2.0. BLOWER MOUNTING - (EXCEPT POWER MODULE) 
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POWER FRAME 

# 353509 BRACKET (4) 
# 32617 SCREW (8) 
:# 47242 WASHER (8) 

=# 106419 SCREW (2) 
=# 237032 NUT (2) 

if 353510 BRACKET (4) 
# 186758 SCREW (8) 
# 47243 WASHER (8) 

# 353512 BRACKET (4) 
--... # 186758 SCREW (8) 

if 472243 WASHER (8) 

# 353511 BRACKET (4) 
___ ---1# 186758 SCREW (8) 

# 472243, WASHER (8) 

FIGURE 4-21.END COVER MOUNTING 
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--Mounting holes 
use screw # 236849 
Washer # 47242 

..... ---------_A-____ Brackets # 353579 

Screw # 186759 
Washer # 510810 

FlGUHE 4-22. F'HONT BASE COVER MOUNTING 



Bracket # 353529 
Screw # 383380 
Lock Washer # 9092 

CENTER SUPPORT 

FIGURE; 4-23. 

END SUPPORT 

BASE SUPPOR T 

HEAR BASE COVER ~AOUNTING 

Spring # 353580 
Screw # 383380 
Lock Wa.sher # 9092 

Spring # 353580 
Screw # 383380 
Speed Nut # 353611 



• 

4 SYSTElA PLACEMENT AND ASSEMBLY 

FIGURE 4-24. STEP COVER MOUNTING 

SCREW (3) . #: 236849 

WASHER (3) f 47242 

TRIM -# 353574 

STEP COVER 
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13. SERVICING OIL MEMORY, 7302 

. Service the oil memory unit as follows: 

A. Use an ohmmeter to check the test points on top of the array 

for open or shorted windings. 

CAUTION 

The oil is safe if handled properly. However p 

a thin fibn· of oil (which rna y exist on an oily rag 

or on an oil spot on your clothes) will burn. An 

oil vapor will also burn. Do not smoke or light 

a match while working around the oiL Men 

working with the array and oil must have coveralls. 

(purchase locally) .. 

B. Turn off power at wall box. Replace the 6 he at exchanger fuses 

removed earlier" 

C" Dis conne ct the suction line at the pump and connect oil line from 

suction side of the pump to the pipe which will be inserted in the 

barrel. (See Figure 4- 25. ) 

D. Turn power On at wall box. Depress power-on reset (7618) to 

energize 7302 heat exchanger. LEAVE 7302 "POWER ONtI 

SWITCH OFF. 

Eo Che ck 208 volts 3 phase at the heat exchanger for proper phasing .. 

F" Fill the tank. to the fill line on the gage. Do not fill higher than 

this line. Allow 15 minutes for air to rise from oil and recheck 

oil level. 
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G. Replace the oil line between the tank and pump. These 

connections should be hand tight. 
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011.. 
BARREL 

55 
GAI..1..0NS 

CHECK FOR 
OIL. LEAKS 

FIGURE 4-Z5. SERVICING OIL MEMORY, 130Z 

TANK 
HOI..DS 42 GAL.l..ONS 

OF OIL 

FII..L. 
TO 

HERE 



5 SYSTEM TESTING 

1. GENERAL 

This section contains instructions for checking and determining proper 

operation of the! 7090 system. The informatiQh is arranged in the basic order 

for the various operations from an overall systems standpoint, with special 

instructions provided for specific units as required. 



5 SYSTEM TESTING 

z. POWER TESTING 

Z. 1 Phasing Check 

The input vQltages on the 7&18 may be incorrectly phased which 

will cause blowers on the systern to run in reverse. The blo""ers should 

be checked as soon as power is received on the systern. Check the 

blower rotation as follows: 

A. The blowers on all gates must rotate in a clockwise 

direction when viewed frorn the hinged end of the gate. 

B. Check blQwer rotation by holding a strip of heavy paper 

or IBM card stock lightly against the rotating shaft and 

observe direction in which the paper is rnoved. 

NOTE 

To change phasing that is incorrect, change 

any two input connections in the 7618. 

Z.2 Power-On Check 

The power distribution system shQuld be checked thoroughly 

in accordance with the following procedure: 

A. Set all power switches to the "Off" position. 

B. Set all circuit breakers to the "ON" position. 

C. Set all emergency off switches to the "ON" position. 

D. Set test area main power circuit breaker to the "ON";' 

position. 
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5 SYSTEM TESTlNG 

E ... Depress the 7618 unit power on reset switch. 

NOTE 

The 60 cycle power is available in the 7618 

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" position, 

and then to the II ON" position. 

G. Depress the 7618 unit power on switch to start the 7608 

unit and/or initiate D-C power on sequence. 

H. Observe the volt meter on the 7618 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, 7108, 7109, 7607, 

7302A, 7151, 711, 716 and 721 to the "ON" position and 

observe power indicator lights are lit. 

2.3 Emergency Off Switch Check 

A. With power up on the system, pull the emergency off switch 

on the 7151 console to the "OFF" position. 

B. Observe that all pQlWer is removed from the system and all 

indicator lights turn off and all blowe r s stop. 
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NOTE 

Power will still be present in the 7618 unit. 

C. Depress emergency off switc;:h on the 7151 console. 

D. Depress the power on reset switch on the 7618 unit. 

E. Set the circuit breaker on the 7608 unit to the "OFF" 

position and then to the "ON" position. 

F. Depress the p(Dwer on switch on the 7618 unit and observer 

that power corne s up on the system. 

G. Pull the emergency off switch on the 7618 unit and observe 

tha.t all power is removed from the system. 

NOTE 

All power will be present in the 7018 hot box. 

H. Depress the emergency Gff switch and the power on reset 

swit€h on the 7618 unit. 

I. Set the circuit breaker on the 7608 to the "OFF" position 

and then to the "ON" position. 

J. Depress the power on switch on the 7618 unit and observe 

that power corne s up on the system. 

2.4 Convenience Outlet Checks 

The fallowing procedure will be used to check all convenience 

outlets in the system. 

A. Plug a test lamp into any convenience outlet on the 7607, 
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7606, 7108, 7109, 711, 716, 721, 7151. 7618 or 7302A 

unit and do the following: 

1. Set the test lamp switch to the "ON" position and 

observe the test lamp lights. 

2. Unplug the test lamp from the convenience outlet 

. and plug a polarity tester into the convenience outlet 

and observe the polarity tester lights. 

3. Unplug the polarity tester from convenience outlet. 

2.5 Reference Voltage Check - 7618 

The output of the 7618 shall be set initially at 148 volts, with 

the M. G. under full load. The output voltage shall be me asured with 

a 1/40/0 deviation meter at the meter jacks on the control panel of the 

7618. Adjust the output to 148 valta by rotating the control knob 

(located below the meter jacks). The final voltage setting will be 

made after me asuring, recording and analyzing the logic voltages on 

the various units in the system; and determining that further adjustment 

of output voltage will make it possible to reduce the number of power 

supply adjustments which would be required to bring all logic voltages 

within tolerance. 

z.6 Bias Check 

The meters 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 particula'runit without actually varying the voltage on 
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the gates. It is therefore necessary to check the bias voltages at the 

gates during t~e first occasion of diagnostic bias runs. 

2. 7 Thermal and Fuse Check 

These checks rna y be rna de at the convenience of the installer. 

With system power up, perform the checks listed in paragraphs 2.7. 1 

and 2. 7. 2. 

2.7. 1 Thermal Switch Check 

Check the operation of each thermal switch listed by 

holding a hot solde ring iron near the s witch. Power should drop 

if switches and control, circuits are operating properly. 

Unit 

7108 

7109 

7606 

7607 

The rmal Switch Location 

Top of Gates - Row A 

CAUTION: Insert a piece of asbestos between soldering iron 

and adjoining card to prevent dama ge to com.ponents. 

2.7.2 Fuse Check 

Che ck the fuse protection circuitry in each SMS m.odule 

by removal of a fuse. Power should drop on all units in the power 

group. 

2.8 Service Voltage Check 

Measure and record the following voltages with a 1/4% deviation 

meter on the load side of fuses: 
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.-

+6 1 *0/0 +6 
I 

* 
Unit Volt \Dev. V.M.! D 

.... -

0/0 -6 1*% -12" *0/0 -12 ; *% 
eVe V.M. Dev. VG>lt IDev. V. M. i Dev. 

- ________ ._._ ......... ~ ..... _ ....... _ .. _ .... - ...... _ ... ,,_ .. _ .................. __ .. -- ,t,., ........ . 
i 

7108 I 
i 
I 

7109 . __ ~-L. __ I 
-.. f-.----.. - .. , 
7606 I I 
--_. 

7618 ~. ____ L .. I 
. _--.. f-----~ .. 

7302 
j I 

"'.-.. -.. -.-~ 
7608 ____ 1_-

f-----.. - .. --- I --
7151 I I 
* Allowable Deviation + 2% 

NOTE 

Loose contact pressure between fuse 

and fuse clips or a loose connection at 

the wire lug on fuse clip rna y cause low 

voltage. If any low voltages are observed, 

tighten these contacts and recheck voltage. 

A low voltage could also be caused by 

oxidation between fus e and fuse clip; 

burnishing with crocus cloth will correct 

this condition. 

Analyze recorded voltages and determine whether or not an 

adjustment of the output voltage from the 7618 will bring high or low 

voltages within the allowable 2% deviation or reduc:a the num.ber of 
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2.8 Service Voltage Check (Continued) 

supplies which wCDuld require adjustment. If 7618 is readjusted, 

recheck volta.ges which were out of adjustme nts and any others which 

rna y have been driven out of tolerance. 

If voltages are still out of tolerance, adjust the supplies in 

accordance with procedures in reference manual. 

NOTE 

If all voltages on a particular supply are 

either high or low, adjustIl1e nt of the basic 

voltage (9 volts) should be made before 

adjusting individual voltages. 
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3. 7302A MEMORY CHECKS 

3. 1 Write Ones and Zeros Check 

A. Depress memory test key and observe memory test indicator 

lights. 

B. Depress check reset key and observe me mory address register 

indicators 3 through 1 7 ripple on and off. 

C. Depress write ones key and observe me mory data register 

indicators 0 through 71 ripple on and off. 

D. Depress check ones key and observe check ones indicator 

lights and memory data register and memory addres s 

indicator s continue to ripple. 

E. Depress check ones key and observe check ones indicator 

light turns off. 

F. Depress write zeros key and observe that memory da.ta 

register indicators 0 through 71 turn off, while memory 

address register indicaters ripple. 

G. Depress check zeros key and observe check zeros indicator 

lights and the data registers 0 through 71 stay off, while the 

memory address registers continue to ripple. 

H. Depress check zeros key and observe check zeros indicator 

turns off. 

I. Depress memory test key and observe memory test indicator 

turns off and me mary address register stops rippling. 
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3.2 Store and Readout Checks 

A. Set the AUTO/MANUAL key to the manual position. 

B. Load all ones into all MQ positions. 

C. Store MQ at memory address 77777. 

D. Disp~ay memory location 77777 and observe all ones. 

E. Store MQ at memory address 00000. 

F. Display memory location 00000 and observe all ones. 

3. 3 Data - In - Timing Check 

During final check at the customer's installation 7302 access time 

must be checked. There must be at least 80 nanoseconds overlap of 

the data-in-gate and the "MDBI" inputs while storing the following bits 

and scoping the data register input in the 7302 and 730lA. 

3.3.1 Oil Memory 

Address 00000 Address 40000 

Operation Bit Dig MDBI Dig MDBI 

STQ MQ 17 

*SCHn Chan LC 17 01AlJ11-C 01AlJ11-E 01A1J24-5 01AIJZ4-3 

*CSR1 Chan DR 17 Systems 01.18.01.1 Systems 01.18.06.1 

STQ MQ 35 

*SCHn Chan AG 35 01AlJ11-5 01A2J11-3 01A1J24-C 01AIJ24-E 

*CSRI Chan DR 35 Systems 01.18.03.1 Systerns 01.18.04.1 

* This must be checked on all channels installed. 
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3.3.2 Air Memory Program· 

Addres s 00000 Address 40000 

Operation Bit Dig MDBI Dig MDBI 

STQ MQ 17 

SCHn* Chan LC ·17 01A6A08.P 01A6A08-X OIA4A20-P 01A4A20-X 

CSRI* Chan DR 17 (Systems 01. 19. 03. 1) (Systems 01.19.09.1) 

STQ MQ 35 

SCHn* Chan ADRI7 01A5A14-P 01A5A14-X 01A4A02-P 01A4A02-X 

CSRI* Chan DR 35 (Systems 01. 19.06. I) (Systems 01.19.12.1) 
J I 

Adjust - If the MDBI line is late for an entire channel (all eight 

conditi<l>ns) the Data-In Gate may be delayed by changing the timing of 

the D6** at 01A5D22. The nominal delays for 7090 use is 150 nanoseconds 

The maximum permissible delay occurs when the rise (or end) of -

DATA-IN GATE 7090. 0lA5Cl8-QonSystem 01.20.01.1, occurs no 

later than 1. 05 microseconds after the rise (or beginning) of.+N MEM 

SLECT, measured at 0lB3Jl4F on Systems 01.10.01.1. 
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4. 7100 CENTRAL PROCESSING UNIT, 7606 MILTIPLEXOR 

4. 1 Wa.veforms and Varia.ble Delays 

4-13 ... 62 

A. The CP Set Pulses, Systems Diagram 02.05.05. I should meet 

all requirements specified in Figure 5-1 when observed a.t 

02A2Fl2G. 

B. Odd and Even Clock Drive Line Pulses, Systems Diagram 

08.00.44.1 should conform to the configuration shown on 

Figure 5-2 when observed at 03A.4C15F. 

C. To insure proper machine functioning on all instructions, the 

CP SET must be aligned as follows: 

1. The oscilloscope being used must contain probes of the 

same length. 

2. Synchronize the scope on a + N Al D 1 - 02A2C 15F on 

systems 2. 15. 11. 1. The other clock pulse s to be 

mentioned a.re also on this system page. With respect to 

the Sync. Pulse, check the following: 

+N A2 Dl 
+N A3 Dl 

+N A4 Dl tf 
No.1 02A2C13B 

02A2D20C 
02A3F13B 

a) These clock pulses should be approximately 182 + 15 

or -45 nanoseconds in duration and should repeat 

themselves every 2.18 microseconds. The time 

between the A2Dl rising through ground potential and 

the A3Dl rising through ground potential mus t be 
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FIGURE 5 ... 1 CP SET PULSES 

~364 ±.. 6 rnusec .. ~ 

REF 

Tl tz 

~ tl = tz within -100/0 > 

FIGURE ~.~2, EVEN CLOCK DRIVE LINE PULSES 
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4. 1 Waveforms and Variable Delays (Continued) 

182 + 40 nsec. This must also be true between the 

A3D1 and A4Dl. The time between the rise (at refer-

ence voltage) of the A2Dl and A4Dl must be 365 + 40 

nsec. 

b), The distance between the leading edges of any two D1 

pulses in 02Al and 02A2 (at the point of distribution 

to logic blocks) should be within 50 nsec. of multiples 

of 182 nsec. This need not be checked for all clock 

pulses. 

3. With this accomplished the scope should be synchronized 

with I Time 02A2D03D with a Continuous Enter Instruction 

of LDQ (+ 0560). The following MQ test points should be 

checked with the CP SET being wholly contained within the 

gate for each set of points given. This should be accom-

plished by varying the delay line located in the 03D3 panel. 

It should be noted that negative going pulses will be viewed. 

CP SET GATE 

1 . 02A2H18C 02A2H18D 
2. 02A2H18E 02A2H18F 
3. 02A2H25C 02A2H25D 
4. 02A2H25E 02A2H25F 

4. Once again synchronize the oscilloscope with I Time. Change 

the instruction in Continuous Enter Instruction from LDQ to 
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4. 1 Waveforms and Variable Delays (Continued) 

to CLA (+ 0500). The following AC test points should be 

checked with the CP SET being wholly contained within the 

GATE for each set of points given. This should be accom-

pli~hed by varying the same delay line mentioned in Step '03'., 

Negative going pulses will also be viewed. 

CP SET GATE 

1. 02A2JI8C 02A2JI8D 
2. 02A2JI8E 02A2JI8F 
3. 02AZJ Z\C 02A2J Z~D 
4. OZAZJZ!E OZAZJZ~F 

5. The final setting of the delay line should satisfy both s.tep,s:) " 

3 and 4 ; that is the CP SET must be wholly contained within 

the duration of the gate at all eight sets of points. 

4. 2 Delay Adjustments in Multiply Circuits 

A. The delay card (EE) on Systems Diagram OZ. 09.54. 1 at location 

02A3C08 which is set 78 nanoseconds is not at all critical and 

will not require any adjustment. The delay card on Systems 

Diagram 02. 09. 55. 1 at location 02A3D09 which is set at 52 

nanoseconds delay prevents taking a MPY-ADD CYCLE before 

MQ35 is a One. This can be checked by the following program. 

00000 LDQ 
00001 MPY 

00003 
00004 

00002 TRA 00000 
00003 t 125252525252 
00004 + 000000000001 
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4.2 Delay Adjustments in Multiply Circuits (Continued) 

B. Synchronize the scope on L Time Systems Diagram (02. 15.13.1 

at 10catiGn 02AICI8H) and look at Systems Diagram (02.09.54.1 

at loca,tions 02A3EI0E and EIOF) EI0E can be varied with respect 

to EIOF if necessary. The pulse on EIOE (Pre-sense~ MQ-35) 

shoul4 gate alternate pulses on EIOF (AO, A4, A8) and must not 

sliver with those pulses it does not gate. Other points to check 

are the SET and HOLD of both the AC and MQ. Using the same 

program and sync. pulse point compare Systems Diagram 

02.05.04. 1 at location 02A2H18D and H18C. H18C can be varied 

if necessary to gate a full SET pulse at H18D. Adjustment should 

also be checked to see that the gating on Systems Diagram 

02.05.02. 1 at location 02A2J23C and J23D is correct. The pulse 

on 02A2J23D should gate a full SET pulse on 02A2J23C. 

4. 3 Setting the Variable Delay Line in the 7090 for Floating Point Operations 

The following is the approved method of obtaining exact setting for 

Tally CQunter Delay. 

1. Key in Program: 

00000 CLA 
00001 FAD 
00002 TRA 
00003 + 200 
00004 + 203 

00003 
00004 
00000 

.700000000 

.007000000 

2. SynchrQnize the scope on POD 30 Systems Diagram 02. 10.30. 1 

at location 02D3GIOC using delayed sweep. The normal time 
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4.3 Setting the Variable Delay Line in the 7090 for Floating Point 

Operations (Continued) 

base should be 20 nanoseconds per CM (0. 1 us magnified 

5X). 

3. Check the rise of FP ADD 1st step (02.10.30.1 - 02DIFI8C). 

FP ADD 3rd step (02.10.31.1 - 02DIFI8F) and FP ADD 4th 

step (02.10.33.1 - 02DIH23C) in relation to AIIDI (02.15.04.1 

- 02DIB2IG) and an AODI at (02.15.02.1 - 02DIGI7C). The 

earliest step should start its rise at a point where the AIIDI 

pulse reaches its most negative point. All steps should start 

their rise in the valley caused by the fall of AI1Dl and the 

rise of an AODI. 

4. Floating Add Second and Fifth Step - Using same program 

the 2nd and 5th steps should be adjusted as follows: The delay 

to be va.ried ,is on systems (02.10.31.1 - 02D3F20). The 

sCCDpe should be synchronized negatively on systems (02.05.05.1 

... 02A2J28B -N FP ADD-SUB 2nd Step). The delay should 

be set such that the fall of the -0 systems (02.05. 02. 1 ... 

02A2J22G) coincides with a peak of the -P CP SET GATED 

LN 2 (02.05.02.1 - 02A2J23C) in such a way that there are 

three distinct pulses on the output of -AND circuit sys terns 

(02.05.02.1 - 02A2J23A). 
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4. 3 Setting the Variable Delay Line in the 7090 for Floating Point 

Operations (Continued) 

5. The delay to be varied for the 5th step is on systems 

(02. 10.34. I - 02D3BI4). The scope should be synchronized 

negatively on system (02.05.05. 1 - 02A2J27G -N 5th step 

SHIFT LT). The delay should then be set in the exact same 

manner as described for 2nd step. 

4. 4 Timing on Manual Controls Sing! e Shots 

A. Systems 04.20.04. 1 "Minus on any Switch": 

Lac. 02CI C04 
Loc. 02CID03 
Loc. 02CID06 

VRPF (EJVK) 

HL --
AW --

1 usee ± 10% 
30 msee ± 10% 

350 usee ± 10% 

B. Systems 04.20.12.1 "Clear Single Shot": 

Loc. 02C2G02 VRPF (EJVK) 1 usee + 10% 

C. Systems 04.20. 17. 1 "Multi Step Single Shots": 

Loc. 02C2G13 HL -- 12 msec ± 100/0 
Loc. 02C2GI0 HL -- 12 ms .. e.c.~ ±1- 1. 00/0 
Lac. 02C2G15 HL -- 40 ms e c + 1 00/0 
Loe. 02C2G16 HL -- 40 msec + 100/0 
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5. 7151 CENTRAL PROCESSING UNIT CONSOLE 

5.1 Operator's Panel 

5. 1 • 1 Enter MQ 

With the machine in Manual and by use of the ENTER MQ 

and Operator's Panel Entry Keys, it should be possible to enter any 

36 bit binary nUInbe r into the MQ register. The MQ register 

indicators should always show that inforInation which is containe d 

in the MQ. The ENTER MQ button should be inoperative when the 

machine is in automa. tic status. 

5.1.2 Enter Instruction 

With the machine in, Manual and the automatic light off, 

depressing the Enter Instruction button should perforIn completely 

and correctly any le.:gitimate instruction entered on Operator's Panel 

Entry keys. The contents of the Instruction Counter should remain 

unchanged when any but a transfer or skip type of instruction is 

executed. The button .should not be effective with the machine in 

automatic status. 

5.1.3 Display Storage 

The Display Storage button should be capable of displaying 

in the Storage Register, the contents of any address in core storage 

regardless of what the contents rna y be. Under no circuInstances 

should the Display Storage button be capable of Inodifying the contents 

of any storage location. This button should be effective only when 
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5.1.3 Display Storage (Continued) 

the machine is in Manual and the, automatic light is off. If a tag 

and/or indirect addressing is specified, the contents of the effective 

address will be displayed. Addresses from 40K and up will not be 

displa yed when in the storage nullification mode, (simulate). 

5.1.4 Display Indicator s 

Pushing this button should, when the 7090 is in Manual status 

and automatic light is off, display contents of the Indicator Register 

(0-35) in the Storage Register indicators (S-35). The information 

should remain displayed until another operation involving the Storage 

Register is performed, or the Reset button is pressed. The contents 

of the Indicator Register should in no way influence the accuracy of the 

display nor should depressing the display indicators button in any way 

change the contents of the Indicator Register. 

5.1.5 Display Effective Address 

Depressing this button will modify the address portion of the 

Storage Register by the contents of the index register tagged in the 

Storage Register and replace the contents of the Storage Register with 

this "effective address". Storage Register positions S, 1-20 are 

cleared. This button operates only in Manual status with the automatic 

light off. 

5. 1.6 Single Step 

Depressing the Single Step key results in executing the 

instruction whose address appears in the instruction counter previous 
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5.1. 6 Single Step (Continued) . 

to depressing key. The Instruction Counter will be advanced or 

altered under control of the instruction executed. If a.n I/O opera­

tion is executed the machine will continue to execute instructions at 

high speed until the end of the I/O operation (a.lthough this feature 

rna y be suppressed by the I/O Interlock Switch, paragraph 6.1. 

Operation' of the Single Step key is identical to the Enter Instruction 

key (5. 1.2) if the Continuous Enter Instruction switch (6. 2) is on. 

This key will not operate ~f either the Automatic or Program. Stop 

lights are on. 

5. 1. 7 Multiple Step 

Holding the Multiple Step key down should result in a series 

of single step instruction executions. All spe cifications for single 

step operation should apply except that the machine should not stop. 

until either the Multiple Step key is released or a progratn or check 

stop occurs. The fre.quency of instruction execution is spe cified in 

paragraph 6. 7. 

5.1.8 NortnalOff 

Depressing the Normal Off button should start the following 

sequence of events; itnnEdiate . retnoval of 60 cycle power frotn the 

MG set, MG blower, and all fratne blowers; itnrnediate retnoval of 

400 cycle power from the 30-60 volt memory power supply; after 

5 .±.. 1 second 400 cycle power retnoval .from the standard zneznory 
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5. 1. 8 Normal Off (Continued) 

supply and, after 3 -± .5 minutes, power should be off the memory 

blowers. The machine is then in normal off status with 60 cycle 

power still pre sent in the PDF and at all convenience outlets. 

5.1.9 Power On 

If the system is in the Normal Off status pushing the Power 

On button will restore power. The ready status should be reached 

in 20 + 6 seconds. A clear operation must occur as power is 

applied. Refer to paragraph 5. 1. 12. 

5. 1. 10 Emergency Off 

When this s witch is pulled it should imr:rediately remove 

all power from the 7090 with the exception of lines inside the "hot­

box" in the PC U • 

5. 1 • 11 Re set 

The Reset button should be capable of turning off any 

register or trigger whose indicator 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 core storage nor 

the lllachine clock. The Reset should not change the contents of the 

Indicator Register. Re set will also re set all channels that are not 

in manual status (See 7607 Reset). 

5. 1. 12 Clear 

With the machine in Automa.tic, the Clear button should 

perform all the functions of the Reset button and should, in addition, 
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5.1.12 Clear (Continued) 

reset the rna chine Clock and Reset all core storage locations to 

zeros. This button should not be effective when the rna chine is in 

Manual. The Clear button should also reset the Indicator Register. 

The Clear button will also reset all channels that are not in manual 

status. 

5. 1.13 Load Cards and Load Tape 

Depression of one of these buttons results in storing the 

first three words from either the Card Reader or Tape Unit 1/1 on 

Channel A; into memory addresses 0, 1 and 2 providing Data Channel 

A with the first word as an I/O cOITlmand; and starting the CPU with 

the second word stored as its first instruction. The machine must 

be in automatic status and the Ready light should be on for proper 

performance. Depression of a Load button will then: 

A. Re set the Instruction Counter, Addres s Register, Program 

Stop light, Simulate light and all indicators and registers in 

all channels in Automatic status. 

B. Set Card Reader Select (or Tape 'Read Select and Unit Select 1), 

Ind. S and Word Counter indicators 16 and 17, in Channel A 

(if Channel A is attached and in Automatic status). 

C. Channel A will normally store three words and then read a 

command from Memory address 00000. 
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5. 1. 13 Load Cards and Load Tape (Continued) 

D. As Channel A reads out its conunand, the Master Stop 

trigger in the CPU should go off and Address Register 

position 1 7 should be set on, thus starting the CPU with 

the· instruction at address 00001. 

5.1.14 Start 

The Start button should be capable of resetting the PrograIll 

Stop trigger. This re setting function should be effective any tiIlle 

regardless of the status of the Autorm.tic Manual Switch. When the 

Auto/Manual switch is in AutoIllatic, the Start button should also be 

capable of resetting the Master Stop trigger. 

5. 1. 15 Auta/Manual Switch 

The switch IllUSt operate in a Illanner described in paragraphs 

5. 1.6 and 5. 1. 13, in addition, switching from automatic to manual 

while running a program should cause the Illachine to stop. If an I/O 

prograIll is running, this··stop will not occur until whatever units were 

selected have disconnected.. The PROGRAM STOP light is not affected 

by this switch. 

5. 1. 16 Sense Switches 

The Sense s witche s shall operate in the prope r Illanner when 

consulted by the appropriate sense instruction, skipping when the 

switch is down, not skipping when the switch is up. 
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5. 1 • 1 7 Sense Lights 

The Sense lights shall operate in the proper manner when 

turned on or (j)ff by appropriate Sense instructions, skipping when 

the light is turned on, not skipping when the light is off. 

5. 1. 18 Op'erator r s Panel Entry Keys 

The contents of these keys rna. y be entered into the Storage 

Register and Multiplier-Quotient using the Enter MQ button or the 

ENK instruction. The contents of these keys will be set into the 

Storage Register I Instruction Register and the Tag Register when 

using the Enter Instruction Key, or when using the Continuous Enter 

Instruction switch and Start, Single-Step, Machine Cycle or Multiple 

Step keys. An Entry Key being down represents a "one" or "Minus". 

5. 1. 19 Operator's Panel Entry Keys Reset 

Pressing this key shall restore all OP PN L keys to the zero 

position. This operation shall take a maximum. of two seconds and 

must not affect the rna~hine in any way other than resetting the keys. 

5-23 



5 SYSTEM TESTING 

5.2 C. E. Test Panel 

5.2.1 I/O Interlock Switch 

This switch is effective when the Automatic/Manual switch 

is set to Manual. With both switches set to Manual positions the 

machine' will stop after exe cuting each instruction. With the I/O 

Interlock switch set on Automatic, the machine will not stop is an 

I/O deVIce is in operation. This normal setting (Automatic) allows 

the computer to continue at high speed after I/O selection to provide 

instructions to serve the I/O device. The machine will stop after 

each instruction providing that no I/O device or Data Channel is in 

use. 

5.2.2 Continuous Ente r Instruction 

This switch is effective in Automatic or Manual status. 

With this switch on, all instructions are obtained from the Ope rator 's 

Panel Entry keys rather than from memory. The Instruction Counter 

does not advance for each instruction, and the Instruction Counter's 

contents will not be altered unless a skip, trap, or transfer results 

from the instruction in the Entry keys. 

5.2.3 DC On 

This switch controls the 400 cycle power supplied to the 

7151. Putting it in the off position will immediately remove all 

power.' ~xcept that to the convenience outlets and reset motor. All 

voltage s should be normal in the console within 10 + 6 seconds of 

putting this switch on. 
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5.2.4 B Cycle Controls 

All these switches allow the machine to operate normally 

when they are down. Any of these switches in the up position will 

turn off the ready light and modify operation as follows: 

5.2.5 

A. Interrupt - Prevents the 7606 from obtaining a B 

cycle by interrupting a convert instruction. 

B. Share - Denies the 7606 access to core storage during 

MFL Cycles. 

C. End OPN - Prevents the 7606 from taldng a B cycle 

when a MF instruction ends operation. 

Machine Cycle Jack 

When the machiine cycle key is inserted in this plug 

depressing the key once should cause the m.achine to execute one 

and only one cycle. When the machine cycle key is not plugged 

in, a plug shQrting pins 1 and 3 of the jack mus t be inserted. 

5.2.6 Auxiliary Start and Reset Jack 

When the Auxiliary Start .Land Reset buttons are plugged 

into this jack they should operate in the same way that the 

operator's panel start and reset buttons work. See paragraph 5.2.5 

for condition when buttons are unplugged. 

5.2.7 Multiple Step 

If this switch is in the ihigh speed position, the 7090 should 

when the multiple step key is depressed, execute 50 + 10 instructions 

per second. The rate when the switch is in the low speed position 

should be 1 0 ~ 2 instructions per second. 
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(I. 7607 DATA CHANNEL 

6. 1 Single Shot Multivibr ator Till1ing s 

A. Each of the single shot ITIultivibrator or variable -delay circuits 

listed below must ll1eet the specified till1ing duration: 

Nominal 
Systems Name Duration Acceptable Duration 

60.36.02.2 Backspace Interlock 10.0 us 9.0 - 11. 0 us 
60.36.02.2 EaR Pulse 10. 0 us 9.0 - 11. 0 us 
60.40.12.1 Manual Switch 3. 0 ll1S 2.7 - 3.3 ll1S 
60.40.12.1 Manual Switch 118. 0 us 105.0 - 130.0 us 
60.50.10.1 Tape Selected 3.0 us 2.B - 3.2 us 
BO.40.01.1 Manual Pulse 21S.0us 212.0 - 21B.0 us 
SO.50.04.1 Select Pulse 4.0 us 3.5 - _",4.5,us 
BO.60.01.1 Disconnect Pulse 4.0 us 3.5 - 4. S us 
80.S0.01.2 Card Sall1ple Pulse 4.0 us 3.5 - 4.5 us 
60.36.05.1 Select and Ready 3.0 us 2.B - 3.2 us 
SO.50.03.1 Card EOR Pulse 4.0 us 3.5 - 4.5 us 
61.60.50.1 Select and Rewind DLYD 3.5 us 3.2 - 4.0 us 

6.2 Channel Error Circuits 

A. Check write compare circuits by: 

1. Removing one at a time the cards in the following positions, 

and writing Tape all ones, with Data Channel in Manual Off-

Line status. The cards listed are located on page 61.40. 10. 1 

of TAU manual. 

6B4G15 
6B4G16 
6B4G17 
6B4GlS 
6B4G19 
6B4G20 
6B4G21 

NOTE 

6B4G22 
6B4G23 
6B4G24 
6B4G25 
6B4G26 
6B4G27 
6B4G2B 

The channel should be reset after each 
card is pulled and re-inserted. 
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6. 2 Channel Error Circuits (Continue d) 

2. Error Trigger should corne on for. each card pulled. 

B. Test R/w VRC Trigger 

1. From the Data Channel Console manually write a record 

containing all one s. 

2. With each of the following pairs of cards removed the error 

trigger and R W IYRC triggers should be turned on when the 

above mentioned record is read: 

6B4G15 & 16 
6B4G17 & 18 
6B4G19 & 20 
6B4G21 & 22 
6B4G23 & 24 
6B4GZS &: 26 
6B4G27 & 28 

c. Test Gating of Skew Reg B to RI W Register when Register .A is 

redundant. 

1 • Fill mern.or y with all one s • 

2. Manually rewind Drive and load a control word of 77777 

Address 00000. 

3. Write Tape and Rewind. 

4. Rern.ove card 06B4G28. 

5. Clear Memory. 

6. Load sarn.e control word mentioned above and read tape. 

7. Give a memory test (Ones). Only one position in memory 

should he zero. Address 77777. 
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'6. 2 Channel Error Circuits (Continue'd) 

8. Re-insert card 06B4G28. 

D. Test LRCR Error Gating Error Trigger 

1. Manually write record containing all ones and rewind. 

2. Remove card 06B2K18. 

3. RelT.love the following cards, one at a time and read the 

record mentioned above. 

6B4C09 
6B4CII 
6B4C13 
6B4ClS 

6B4C17 
6B4CI9 
6B4C21 

4. The Error Trigger should corne on for each card removed. 

The above mentioned cards are located on page 61.50.40.1 

of the TAU manual. 

E. Test Echo Check Circuit 

1. Jumper 6B2KIOE and 6B2Kl OF. 

2. Write a record on tape. 

3. The NO ECHO, ECHO ERROR, and ERROR triggers should 

corne on. 

F. Test TWI Error Circuit 

1. Write Cycle one word records in binary (bit 2 in first five 

characters and bit 1 in 6th character) from Data Channel 

Console. 

2. Rewind and remove final arnp card for track one (06B4J27). 
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6. 2 Channel Error Circuits (Continued) 

3. Read from Data Channel Console in binary mode, not cycle, 

and TWI switch on (down). 

4. The TWI indicator and Register A ERR TGR should turn on. 

5. Turn TWI switch to off PQsition (up). 

6. Read in binary mode, not cycle. 

7. TWI indicator should not turn on, there will be Register A 

ERR. 

8. Read in BCD mode, n~ cycle, and TWI switch on. 

9. TWI indicator should not turn on, Reg. A ERR and R/W 

VRC will be on. 

10. Replace card 06B4J27. 

G. Test WD NOISE Error Circuits 

1. Write a long record of all bits (from Data Channel Console). 

2. Backspace and reset channel when backspace is approxim.ate 

in the middle of the record. 

3. Write an End of File. 

4. WD NOISE indicator should turn on, WR COMP and Register 

A Error may also turn on. 

H. Test WR SKEW - Error Circuits 

1. Remove ABZ W location 06B4D12, and place ANZZ in the 

same location. 

2. Write tape continuously all hits from. Data Channel Console. 
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'6. 2 Channel Error Circuits (Continued) 

3. Write Skew Error indicator should turn on. 

4. Remove ANZZ (06B4DI2) and insert original ABZW. 

1. Test Error Retention Logic (Baby Sitters) 

1. From CPU write approximately 1/4 reel of 1 word records 

of all bits in Binary. 

2. Re'wind tape and put channel in automatic and off line 

operation. 

3. From CPU read one word record in BCD, loop program to 

continue reading. 

4. Channel tape error triggers Reg. A and R W /VRC should 

turn on and remain on. 

5. Pe rfo rm following steps while reading tape from CPU. 

6. Depress channel reset button, error triggers should be 

reset and rernain reset while button is held depressed. 

7. Lift channel "On/Off Line" switch to place cha.nnel in "On 

Line Op'eration". 

8. Error triggers should not re:rnain on, reset being acco:rnplished 

by logical reset at beginning of each read operation. 

J. To Insure Gating of Skew Register B with Read Clock Gate During 

Reg. A Error. 

1. Write cycle several one word records (1,2, and B bit in 1st, 

2nd, 3rd characters) frorn channel ,console in Binary Mode). 

5-30 



5 SYSTEM TESTlNO 

'6. l ChalUlel Error Circuits (Continued) 

2. Retnove Hi clip C Skew Register. A amp card (06B4H16). 

3. Read in not cycle and in Binary MGde the above records 

with T WI 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 II, IV, V and VI (I-li 

and Lo Density). 

K. 7607 Models III and IV, Data Channels (800 BPI) will have a binary 

trigger used for switching the read clipping levels when rereading 

a redundancy. The trigger should be tested as follows: 

1. With the Data Channel reset measure the voltage (20,000 ohm.s/ 

voltmeter as a minimum) at 06B4J27A with respect to -12 volts. 

Adjust the potentiometer on the ARF card at 06B4F13 to read 

-0.6V. 

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 the BCD Mode. The TAU error trigger should 

signal a redundancy. Backspace record and read forward 

(BCD) and the clipping voltage at 06B4J27A should drop to 

0.0 volts. The voltage at 06B4J 27D should remain at + 1. BV. 

Another backspace and read forward should change the low 

clip level at 06B4J27A to -0. 6V. The clipping level should 

change alternately when a redundancy is re-read. At the zero 
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$.2 Channel Err0r Circuits (Continued) 

clipping level, first bit off register B is inopera.tive. 

3. Backspace record and read forward (BCD) the low clip level 

should change to 0.0 volts. With the TAU error trigger still 

on read forward the next record and the lQW clip level should 

go to -0.6 volts with the rise of read delay_ 

4. Measure 06B4J 27 A as before and backspace several records 

to be sure that the lQW clip level rem.ains at -0.6 volts while 

backspacing. 
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'J. 7617 DATA CHANNEL CONSOLE 

The 7617 Data Channel Console is a combined operator1s console and C. E. 

Test Panel. The Operator's Panel on the 761 7 Data Channel Console is checked 

as listed in paragraphs .7-1 through ,1-14 and the CE Test Panel on the 761 7 

Data Channel Console is checked as listed in paragraphs a-IS through .7 .. 21. 

7. 1 Auto / Manual Switch 

In automatic, this switch permits normal operation of the machine 

while also isolating the entry keys and manual control switches in the 

channel. It also permits all resets initiated by the 7090 to reset the 

channels. 

7. 2 Reset Switch 

This button is operative only if the Auto Manual switch is in the manual 

status. If in manual status, depression of the reset button will reset all 

indicators, registers, and counters in the channel except the WC-zero 

indicator. When the channel is in automatic, all resets are under control 

of the 7090. (Refer to paragraph 7.8) 

\.7. 3 Load Data Register 

Depression of this button gates the entry keys to the data register if 

the channel is in manual. This button has no effect if the channel is in 

automatic. 

7.4 Store Data Register 

Depression of this button will cause the contents of the data register, 

if the channel is in manual status, to be stored in magnetic core storage 
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7.4 Store Data Register (Continued) 

at the address set up in the Address Counter. This button has no effect 

if the channel is in automatic status. 

,7.5 Display Storage 

Depression of this button 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 the channel is in manual status. This button has no effect if the 

channel is in automatic status. Each time the button is pres sed, the addres s 

counter is stepped one e, displaying the next successive memory location. 

7. 6 Load Command 

Depres sion of this button causes information set up on the entry keys 

to be entered into the indicators, word counter, and address counter. 

Entry keys 5, 1, 2, and 19 are gated to the corresponding indicators entry 

keys 3 thru 1 7 are gated to the word counter and entry keys 21 thru 35 are 

gated to the address counter. The data register is cleared by this operation. 

:7. 7 Load Location Counter 

Depressi<Dn of this button causes the information set up in the entry 

keys 21 thru 35 to be entered into the location counter if the channel is in 

manual status. 

,7.8 ON/OFF Line 

In manual and with the OnlOff Line s witch in the On Line position, data 

Inay be transmitted to or fraIn core storage. In rnanual and switch in the 

Off Line position, no inforrnation will be transmitted to or fraIn core storage 
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7.8 ON / OFF Line (Continued) 

except by using CSRI or CSRO switches or display storage or store data. 

register keys. When writing manually in the Off Line position, the 

content s of the data re gister will be written repeatedly. With the channel 

in automatic operati6ln and the switch in "on-line" position, tape error 

triggers will be reset logically at the beginning of each operation. With 

channel in automatic and the switch in the "off line" position, the tape 

error triggers will remain on until the channel reset button is depressed. 

The tape "Master Error" trigger which turns on channel "tape check" is 

not affected. 

,7.9 BCD Select 

This is a latching type of switch. When in the la.tched position, tapes 

will be read and written in the BCD Mode when selected. The BCD SELECT 

switch is effective only if the channel is in manual status. 

7. 10 Stop Write 

This switch is effectiwe only if the channel is in manual status. The 

Stop Write switch is primarily a service tool hut 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. 

1.11 Read Tape, Write Tape, Read Card Reader, Write Printer, Write Punch 

The operations of each of these switches is similar in that each one may 

be used to initiate some type of data transmission operation subject to the 

effect of the anI Off Line swit~h and the requirements that the channel be 
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7.11 Read Tape, Write Tape ••• (Continued) 

in manual status. If a command is loaded prior to the selection of ~he 

I/O operation, while On .. Line, the operation is basically the same as if 

a select instruction and the RCH instruction were executed by the Central 

Processing Unit. 

-.7. 12 WEOF Select, Rewind Select, Backspace Record, and Backspace File 

Each of these swit<;hes m.ay be used to initiate the appropriate non 

data select operation when the channel is in m.anual status. 

7. 13 Unit Select (Rotary Switch) 

The rotary unit select s witch is effective only if the channel is in 

manual status. For tape operations, the Unit Select switch determines 

which tape drive is to be selected. For manual printer and punch opera-

tions; the switch setting ma.y be used to select Sense Exits • 

. ,. 14 Tape Density Selection Switch (Rotary Switch) 

This three position switch, determines which pair of densities rna y be 

selected in the 7607 Model III and IV Data Channel. 

Switch Setting 

7.15 Print Binary/TWI 

A 
B 
C 

Density (BPI) 

800-556 
800-200 
556-200 

For Printer Test - In the ON positi0n (up), if the channel is in manual 

and the write printer switch is depressed, the printer will be selected and 

print Qut the contents of memory locations as selected by the a.ddress 
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7.15 Print Bina~y/TWI (Continued) 

counter. Ones will be printed for each binary bit in a melllory location. 

Two binary words will be printed per line. The print binary test feature 

is inoperative with channel in automatic. 

The, TWI function of this switch is as follows: either in autolllatic 

or lllanual read tape operation; with the switch in the down position (TWI) 

and Binary M6lde selected, tape circuitry will test at the end of record to 

see that a multiple of six characters have been read. If the tape group 

counter is at a position other than group six, a "Tape Word Incomplete" 

error will be selected. With this switch in the up position (not TWI) the 

tape word incolllplete circuits are deconditioned to perlllit reading special 

tape s which do not have mUltiple s of six character s per word. 

7. 16 Tape Cycle Switch 

This switch, when used in conjunction with the Read Tape s;witch 

will perlllit reading until a "tape Mark Record" is sensed and then force a 

rewind and re-read operation. When used in conjunction with the Write 

Tape switch this switch will cause a series of one word records frolll the 

Data Register to be written until the Stop Write switch i~ depressed. 

Cycle Backspace Record and Backspace File is also possible. The Reset 

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. 

7. 1 7 Card Cycle Switch 

This switch provides a gate for the Hand key for the simulation of card 

machine CB operations. (Refer to paragraph 7.18). 
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7. 18 Card Hand Key Plug 

This plug is used to connect a portable Hand key. When the card 

Cycle swit~h is in the OFF position, holding the Hand key depressed 

will cause continuous stepping of the carQ ring and CB counter. 

When the Card Gycle 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 generated unless a card machine has been selected, b~t the 

card ring and CB counter will advance with or without a card machine 

selected. The selected card machine must not be in ready status. 

7-. 19 Continuous Storage Read - In Switch 

In rnanual operation, the contents of the Data Register of the channel 

in manual is continu<l>usly stored at the address in the channels address 

counter. In automatic operation, the address counter and word counter 

are stepped until the word count equals zero. The data is stored in 

sequential addresses in memory. A memory cycle should be requested 

once every fourth cycle. 

7- • 20 Continuous Storage Read - Out Switch 

The contents of the storage location specified in the address counter 

is continuously set into the Data Register, with the address counter being 

stepped in automatic and prevented from being stepped if the channel is 

in rnanual. In automatic, the word counter is stepped down until it reaches 

zero and stQPS operation. 
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7. 21 Stop On Error 

This switch is effective only in manual and Off-Line status. When 

in the ON position, tape writting will stop whenever the tape error 

trigger goes on. When reading tape. the tape will stQP at the. end of the 

record in which a tape error occurs. 
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8. T APE ADAPTER UNIT (62.5 KC) FOR MODEL I AND II DATA CHANNEL 

8. 1 Tape Adapter Oscillator s 

There are ten different Oscillator Cards necessary to supply timing 

reference pulses .for six different character rates. Three oscillators are 

gated for use with a given tape unit and density. 

Tape Frequency 
Oscillator Type Machine Accuracy Function 

6.67 KC Crystal 729 II ±.10/0 DC MS Control 
10. 0 KC Crystal 729 IV . + 10/0 DC MS Control 
240 KC Crystal 729 II ±.10/0 DC US Control &: WC Drive 200 bpi 
240 KC Clamped 72'9 II ± 50/0 RC Drive 200 bpi 
360 KC Crystal 729 IV + 10/0 DC US Control &: WC Drive 200 bpi 
360 KC Clamped 729 IV ± 50/0 RC Drive 200 bpi 
667 KC Crystal 729 II + 10/0 DC US Control &: WC Drive 555.5 bpi 
667 KC Clamped 729 11 + 50/0 RC Drive 555.5 bpi -
1 MC Crystal 729 IV + 10/0 DC US Control &: WC DL"iv/e .. .555-._5 bpi 
1 MC Clamped 729 IV + 50/0 RC Drive 555.5 bpi 

8. 2 Tape Adapter Clocks 

Both a read and a write clock are used. Their liJnJ.tations:'are: 

as follows: 

8.2.1 Read Clock (RC) 

The read clock consists of four binary triggers sepa~ated 

by a 400 milli-micro second timing pulse derived from a clamped 

oscillator and a SSe The trigger outputs are used as read timing 

control and their li.mi-tati'o1i~are:- as follow,s·: 
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8. 2. 1 Read Clock (RC) (Continued) 

Read Clock 
Output 729 II La 729 II Hi 72.9 IV La 729 IV Hi 

RC - 3 13.0 usee 5. 0 usee 8.8 usee 3.5 usec 

RC - 4 17.2 usee 6.5 usec 11. 6 usee 4.5 usec' 

RC - 7 (WR) 21.4 usee 8. 0 usee 14.4 usee 5.5 usee 

RC - 6 25.6 usee 9. 5 usec 17.2 usee 6.5 usee 

RC - 7 (RD) 29.8 usee 11. 0 usee 19.9 usec 7.5 usee 

RC - 7 Reset (RD) 30.6 usec 11. 8 usec 20. 7 usec 8.3 usee 
RC - 7 Reset (WR) 22.2 usee 8. 8 usee 15.2 usec 6.3 usec 

All read clock timings are ± 5% and are measured with 

respect to the rise of the first bit line. 

8.2.2 Write Clock (WC) . 

The write clock consists of four binary triggers separated 

by 400 millirniero second delay lines. These triggers are driven 

in parallel by a 400 milli-micro second timing pulse derived from a 

crystal oscillator. The trigger outputs are used as write timing 

control and the l~rnitati:onS:.) ar.e~as fol1'oIw.,s,: 

Write Clock 
Output 729 II La 729 II Hi 729 IV Lo 72.9 IV Hi 

WC - 1 Reference Reference Reference Reference 
WC - 3 8.32 usee 3.00 usec 5.56 usee 2.. 00 usee 
WC - 5 16.60 usec 6.00 usee 11.10 usec 4.00 usee 
WC - 9 31.50usee 11. 50 usee 2.1.10 usee 7. 75 usee 
WC - 14 54.10 usee 19. 50 usec 36.10 usec 13. 00 usee 
WC - 1 66.60 usee 24.00 usee 44.50 usec 16. 00 usee 

All write clock pulses are ±. 1 % with respect to the turn On of 

the WC 1 Timing PuIs e • 
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&.3 Delay Counter (DC) 

The delay counter consists of ten binary triggers. The DC 1 Trigger 

is driven directly from the Oscillator forming the Drive timing pulse and 

the Sample Pulse. The next four are driven in parallel by a 400 rnilli-

microsecond timing 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 tirnings are narned 

according to the agte line s and the count that the AND circuit totals. 

Micro Second 
Control 

RDD - 36 
RDD - 128 
RDD - 136 
RDD - 144 
RDD - 144 
WDD - 60 

8.3.1 

(WDD). 

Micro Second Control 

Read Disconnect Delay (RDD) and Write Disconnect Delay 

729 II Lo 729 II Hi 729 IV Lo 729 N Hi 

150 usec 54.0 usec 100 usec 36.0 usee 
532 usec 192.0 usee 355 usec 128.0 usee 
566 usec 204.0 usee 377 usee 136.0 usee 
600 usec 216.0 usee 400 usec 144.0 usee 
600 usec 216.0 usec 400 usee 144.0 usec 
250 usec 90.0 usec 166 usec 60.0 usec 

*Read Clock Gate 33 • 3 to 41. 6 us 1 2. 0 to 1 5. 0 us 22. 2 to 27 • 8 us 8. 0 to 10. 0 us 
I 

All delay counter microsecond tirnings are + 1 % except 

RDD-36 whieh is + 2% and Read Clock Gate which is + 6%. All timings - ~ 

are measured in respect to the turn on of RDD or WDD trigger control. 

*To measure Read Clock Gate cycle write one word records with bits 1 & 2 in first 
character and bit 1 in following characters, rernove Hi clip card (06B4G28) and 
cycl~ read. Rewind and eycle Read. measure timing s during Read. 
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8.3.2 Milli Second Control - Read Delay (RD), Write Delay (WD) 

(RDD), (WDD), a.nd Backspace Timings. 

MilliSe cond 
Control 729 II 729 IV Tolerance 

RDD - 16 2.4 rns 1. 6 rns + 120/0 -
RDD - 22 RDD 38 5. 7 rns + 1% 2. 2 rns + 2% -. -
RDD - 64 9.6 rns 6.4 rns + 1% -
RDD - 152 22.8 rns 15.2 rns + 1% -
WDD - 20 3.0 rns 2 .. 0 rns + 3% 
RD - 30 4.5 rns 3.0 rns + 2% -
RD - 160 24. 0 rns 16. 0 rns + 10/0 
WD - 320 48. 0 rns 32.0 ms + 1% 
D - 50 7. 5 rns 5. 0 ms + 10/0 -
D - 96 14.4 rns 9. 6 lns + 1% 
D - 160 24. 0 rns 16.0rns + 10/0 -
Backspace - 180 27.0 rns 18.0 rns + 1% -

All Delay Counter Millisecond tirnings are rneasured in 

respect to the rise of the Millisecond Control Gate, except Backspace. 

Timings are referenced to the rise of RDD. 

S.4 Final Amplifier 

The basic TAU Final Arnplifier consists of three SMS cards. Each 

card serves a specific function in the chain of events between the read bus 

signal 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 Dual Channel Systern. The tolerance of these 

acceptance levels and the respective card outputs follows: 

Adjust the D. C. Voltage pin'A" for "Read". 

1. A high impedance .rneter rnust be used (20, 000 ohms per volt). 
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8.4 Final Amplifier (Continued) 

2. Adjust pot. on card - 06B4F13 to set voltage on pin "A" of AFC -

(amp card) to -0. 6 v with respe ct to ... 12 v. Channel must be 

in reset condition. 

8.4.1 DC Measurements 

AFC ... Input Pin A (common - 12V DC Ref.) 
Write ... 1. 74 V DC ~ Va L. -2. 1 7V DC 
Read - 0.40 V DC :::: Va = -0.77 V DC 

AFC - Output Pin D (-12 V DC Ref. ) 
Write +0.65 <::. V d .c::.. + 0 .. 89 V DC 
Read + 1. 57 <::. V d <:::. + 1087 V DC 

These me asurements must be made without AC signal on the 

amplifier system. using a 20, 000 ohm/volt meter .. 

8.4.2 

applied. 

AC Measurements 

AFC - Input Pin B 
Write 8.35 V PP ~ Vb ~ 9.25 V PP 
AFC - Output Pin F (-12 V DC Ref.) 
Write 7. 05 VP ..:.:::.. Vf .oe:::::: 8. 81 VP (Average base to peak) 
AFC - Output Pin D (-12 V DC Ref. ) 
Write 5. 74 VP "" V d"'::::' 7. 70 VP (Average base to peak) 
Fe -- Output Pin G (-12 V DC Ref.) 

The following must hold with the same input as previously 

t 
2V 

~ 
I , 
I 

t-E:-Tr ~, -------- ~12 V DC 

! , 
6,. 9 us ~ Tr .L 8. 6 us 
+ 1. 20 V DC <: Von S + 1. 80 V DC 

+O.4VDC~Voff ~+O.9 
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8.4.2 AC Measurements (Continued) 

FD -- Output Pin D (Ground Ref. ) 

The following must hold with the same input as previously 

applied. 

Sensing Delay 0.3 us ~ Tp ~ 0.8 usee. 

The time from the most negative portion of the input peak 

at Pin B on the AFC - to the output slope of Pin D of the FD -­

follows: 

3. 75 us < S d < 4.25 us 

8. 5 Integrator (Level Measurement:;;) 

A. With reference to grQund, me asure -12V + • 5 V at pin 06B4H28D 

with Channel in Reset status. 

B. Measure -6V + .3V at 06B4H28D while reading a 729 IV tape unit. 

C. Measure -8Y + • 3V at 06B4H28D while reading a 729 II tape unit. 
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9. TAPE ADAPTER UNIT {90K ... } FOR THE 7607 MODEL III AND IV DATA 

CHANNELS 

9.1 Oscillators 

The Oscillators listed provide the drive pulses to operate the 

TAU clocks through a range of character rates from 15 KG to 90 KC and 

provide motion control for 75 IPS and 112. 5 IPS tape units - all crystal 

type are ±-.l" 0% gated are ± 50/0. 

Oscillator Type Tape Unit Density Control 

6.67 KG XTAL 729 II, V ---- ... ---- ...... - ... _--.- DC MS Control 
10.00 KC XTAL 729 IV, VI _ ...... __ ... _------_ .. DC MS Control 

240.00 KC XTAL 729 II, V B Lo, C La WC & DC us CQntrol 200 BPI 
240.00 KC Gated 729 II, V .-B La, C La' RC 200 BPI 
360.00 KC XTAL 729 IV B Lo, C La WG & DC us Control 200 BPI 
360.00 KC Gated 729 IV .BLQ, C Lo RC 200 BPI 
667.00KC XTAL 729 II, V A La, C Hi we & DC us Control 556 BPI 
667.00KC Gated 729 II, V A La, G Hi RC 556 BPI 
960.00 KC XTAL 729 V A Hi, B Hi WC & DC us Control 800 BPI 

1000.00 KC Gated 729 V A Hi, B Hi RC 800 BPI 
729 IV, VI A La, C Hi RC 556 BPI 

1000. 00 KC XTAL 729 IV, VI A Lo, C Hi WC & DC us Control 556 BPI 
1440.00 KC XTAL 729 VI A Hi, B Hi WC & DC us Control 800 BPI 
1600.00 KC Gated 729 VI A Hi, B Hi RC 800 BPI 
360.00 KC Gated ------- .. - ... A, B, C RD Check Character 

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 pulse is generated on the fall of RC 1 

and this drives the remaining triggers in Binary fashion. The 
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9·. 2. 1 Read Clock (RD) (Continued) 

output of RC 1 is used as a sample pulse for the read clock gating. 

The lip-litidJ:oti'sfor the s e gate,s JolI6:ws~ 

200 BPI 556 BPI 800 BPI 
729 11- V 729 IV- VI 729 11-V 729 IV-VI 729V 729VI 

RC2 8.4 5._8 us 3.2 2 .. 2 us 2.2 1.6 us 
RC4* 16.9 11.3 us 6.2 4.2 us 4.2 2. 7 us 
RC5** -- .. - ----- ... - .. -- ... - - ...... _ ......... 5.2 ..... _- .. -_ .. 
RC6*** 25.2 16. 9 us 9.2 6.3 us 6.3 4.0 us 
RC7 29.4 19. 7 us 10.8 7.5 us 7.3 4. 7 us 
RC7 dly 29.9 20.3 us 11.3 8.0 us 8.0 5.2 us 
RC7 Reset 30.3 20. 7 us 11.6 8.3 us 8.3 5.6 us 
RC Reset (RD) 30.3 20. 7 us 11 .. 7 8.3 us 8.3 5.6 us 
RC Reset (WR) **** 41.8 28.2 us 15.5 10.5 us 10.5 5.6 us 

* Skew gate set pulse for 200 BPI & 556 BPI 
** Skew gate set pulse for 800 BPI for 729 V 

*** Skew gate set pulse for 800 BPI for 729 VI 
**** Skew gate reset pulse 

All timings are + 5% with reference to + N start read clock. 

9.2.2 Write Clock (WC) 

The Write Clock is a 16 step Binary Counter consisting of 

4 Binary Triggers. The WC 1 trigger is a high speed drift circuit 

capable of drive frequencies to 2 MC. The turn off of WC 1 generates 

a 400 mus pulse which drives the remaining triggers. The write 

clock gates are sam.pled with the output of we 1. The limitations 

for these gates follow: 
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.91. 2. 2 Write Clock (WC) (Continued) 

200 BPI 556 BPI 800 BPI 

729 II, V 729 IV, VI 729 II, V 729 IV, VI 729 V 729 VI 

I ~I 
WC2 Reference Reference Reference 

WC4 8.32 5.56 us 3.00 2. 00 us 2.08 1 .. 39 us 

weB 16.60 11. 1 0 us 6.00 4. 00 us 4.17 2. 78 us 
WCIO 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 44G40 us 24.00 16. 00 us 16 .. 70 11 .. 11 us 

All write clock timings are + 1, 0% to reference when 

Ineasured at simila.r logic points .. 

9\ .. 3 Delay Counter (DC) 

The Delay Counter consists 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 mus pulse 

which drives the next four triggers in binary fashion. The output of DC 

16 drives the next binary stage direct without DC 1 drive pulse reference. 

This mode of opera.tion continues to the DC 256 trigger .. , The DC 1 output 

serves as the sample pulse for delay counter gating.. The -l:imitatiohS 

of these gates follow: 

9.3. 1 Microsecond Control* 

729 II, V 729 IV, VI 729 II, V 729 IV, VI 729 V 729 VI 

RDD36 150.4 100 us 54.6 36,.~6 us 37.5 25 .. 6 us 
RDD88 366.0 244 us 132.0 88.6 us 91.5 61. 2 us 
RDD128 532.0 355 us 192.6 128.6 us 133.0 89.6 us 
RDD136 566.0 377 us 204.0 136.6 us 142.0 95. 1 us 
RDD144 600.0 400 us 216.0 144.6 us 150.0 100.7us 
WDD60 250.0 166 us 90.6 60.6.us 63.0 42.3 us 
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9.3. 1 Microsecond Control* (Continued) 

* Delay counter timings are in reference to turn on of us 

control. All Delay counter microsecond tirnings are + 1 %, except 

RDD36 which is ±.. 2%. 

9.3. 2 Read Clock Gates* 

200 BPI 

729 II, V 
729 IV, VI 

556 BPI 

729 II, V 
729 IV, VI 

800 BPI 

729 V 
729 VI 

3 3 • 3 to 4 1 • 6 us 
22. 2 to 27. 8 us 

12. 0 to 15. 0 us 
8. 0 to 1 O. 0 us 

8.12 to 10.4 us 
5.6 to 7.0 us 

* To measure Read Clock Gate cycle write one word records 

with bits 1 and 2 in first character and hit 1 in following characters. 

Rewind and remove Hi clip card (06B4G28) and cycle read. Measure 

tim.ing s .during Read. Read clock gate tolerance is ± 6%. 

9,.3. 3 MilliSecond Control 

729 II, V 729 IV, VI Tolerance 

2.4 ms 1.6 IllS ± 3% 
RDD-22+ RDD-38 5.7 IllS + 1% 2. 2 IllS + 2% -
RDD-64 9. 6 ms 6.4 IllS ± 1% 
RDD-152 22. 5 IllS 15.2 IllS + 1% 

WDD-20 3. 0 IllS 2.0rns + 3% 
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9.3. 3 MilliSecond Control (Continued) 

RD-30 4.5 ms 3.0 rns ± 20/0 
RD-160 24.0 rns 16.0 rns ± 10/0 
WD-52 7. S ms 5.2 rns ± 10/0 
WD-SO 12.0rns S.O InS + 10/0 -
WD-320 4S.0 rns 32.0 rns + 10/0 
D-50 7. 5 ms 5.0 rns + 1% -
D-96 14.4 rns 9.6 ms + 10/0 
D-160 24.0ms 16.0 ms ± 10/0 
Backspace-ISO 27.0 rns lS.0 rns + 10/0 -
St. Read Condition .;. 32 4. S rns 3.2 rns ± 20/0 

All Delay Counter Millisecond Timings are measured in 

respect to the rise of MilliSecond Control Gate, except Backspace 

Timings which are referenced to the rise of RDD. 

9.4 Final Amplifier 

All rneasurements are to be made at SOD BPI. The basic TAU 

Final Amplifier consists of three SMS cards. Each card serves a specific 

function in the chain of events between the read bus signal and the ultimate 

-N current mode pulse which sets the read register. To the basic final 

anlplifier, two more cards for each track are added to form the B Channel 

of the Dual Channel System. The sensitivity of the A and B Channels is 

independently controlled by four common clipping level cards. The 

tolerance of these acceptance levels and the respective card outputs 

follows: 

9.4.1 D.C. Measurements 

ARA - Input Pin A (7 common - 12 V DC Ref.) 
Write - 1. 74 <:.. Va <==--2.17 V DC 
Read - 0.40 <... Va <--0.77 V DC 
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9.4. 1 D. C. Measurements (Continued) 

ARA - Output Pin D (-12 V DC Ref.) 
Write +0.65 .c::::. Vd ~ +0.89 V DC 
Read +1.57..c:::.Vd..c.+1.87VDC 

These me asurements must be made without AC signal on the 

amplifier system using a 20, 000 ohm/volt meter as a minimum. 

9.4. 2 Acceptance Levels 

The minimum. peak to peak read bus s signal to insure an 

output from the Final Amplifier for each channel with the above DC 

voltage is as follows: 

Channel B 
Write 1.37V 
Read .595 V 

Channel A 
Write 1.86 V 
Read 1.63 V 

9.4. 3 AC MeasureITlents 

applied. 

ARA - Input Pin B 
Write 9. 5 V PP .c::. Vb <::. 10. 5 V PP 

ARA - Output Pin F (-12 V DC Ref.) 
Write 7. 33 VP ~ Vf .c::::., 8. 76 VP (Average base to peak) 

Output Pin D (-12 V DC Ref.) 
Write 6.44 VP ~ V d ....:::.. 8. 11 VP (Average base to peak) 

FC - Output Pin G (-12 V DC Ref. ) 

The following must hold with the same input as previously 
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9.4.3 AC Measurements (Continued) 

applied. 

Von~ 

~'Voff 

+ ,I • 20 V DC <: Von <- + 1 • 80 V DC 
+ 0.4 V DC :; Voff <. + o. 9 V DC - --

-12 V DC 

FD - Output Pin D (G round Reference) 

The following must hold with the same input as previously 

1.0 V 

O. 3 us c:::::.. 1p <:.. o. 6 us 

9.4.4 Time Asymmetry 

A. T AU Final Amplifier Symmetry alignment for 90KP 

1. Measure the asymmetry in track 1 in the usual 

manner as follows: 

a. Write all one's at 800 BPI 
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9. -1. 4 Time Asymmetry (Continued) 

b. Connect scope to TAU Read Register A 

tr igger output (pin G) 

c. Set sweep for five microsecond per crn 

d. Sync negative internal 

e. With proper sync, asymmetry results in the 

se cond negative slope appearing double 

f. Turn on 5X multiplier 

g. Move horizontal position to view the double 

second slope 

h. Measure the time difference between the double 

pulses. 

2. Invert the track 1 read signal by adding the last two 

pre-amp stages of track 2 as follows: 

a. Connect track 2 read delay line jumper to track 

1 output (LOlH) 

b. Interchange track 1 and track 2 read bus coax 

(EC 55a and EC 55b) 

3. Measure the track 1 inverted signal asymmetry as 

in Step 1. 

a. If both readings are zero, both tape and final 

amp are properly set, go to Step 9. 
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904. 4 Time Asyrn~try (Continue d) 

be If the two readings are different, (both tape and 

final amp have asymmetry) go to Step 4. 

c. If the two readings are the same (either tape or 

final asymmetry is zero). 

1. Adjust the tape unit track 1 asymmetry 

pot for zero asymmetry. 

2. Restore the normal signal by restoring track 

1 and 2 read bus coaxes to their proper 

respective places (Ee 55a and EC 55b) and 

rneasu~e asyrnmetry .. 

3. If zero, go to Step 9 .. 

4. If the two readings are different, go to Step 4. 

4. Using the condition (normal or inverted signal) that 

produced the largest asymm.etry, decrease the amount 

by one-half the difference (between normal and inverted) 

by adjusting the potentiometer in the track 1 final 

amplifier ARA card. 

5. Set up the other condition and measure asymrnetryo 

6. Repeat until the inverted signal asyrnme try equals 

the normal signa.l asymmetry, this asymmetry should 

then be due entirely to the tape unit" 

7. Restore the read bus coaxes to normal. 
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9.4.4 Time Asymmetry (Continued) 

8. Adjust the tape unit track 1 asymmetry to zero. 

9. Use the corrected tape unit track 1 signal to adjust 

the final amplifiers as follows: 

a. With track 2 read delay line jumper still 

connected to track 1 output, adjust track 2 

final amplifier potentiometer for zero 

asymmetry, as observed at the track 2 TAU 

Read Register A output. 

b. Successively connect the remaining read delay 

line jumpers to track 1 output (LOIH) and adjust 

the respe ctive final amplifier potentiom.e ter. 

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. 

L 
~TAl~ ~TA2--7 

Tal - Ta2 <:. 0.25 usec. 
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9.4.6 Sensing Skew 

The time differenc e between the setting of all Read Register 

A triggers with a common input to the read buss must not exceed 

0.25 usec. 

9. 5 Integrator Level Measure~ nts 

A. W~th reference to ground, me asure -12 V ± 5 V at pin 

06B4H28D with channel in reset status. 

B. Measure -6.0 V±,. 3 V at 06B4H28D while reading a 729 II 

or V Tape Transport. 

C. Measure nominal -2.4 V (-2.38 to -2.6) at 06B4H28D while 

reading a 729 IV or VI Tape Transport. 
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.1 O. DIAGNOSTIC TESTING 

10. 1 List of Diagno stics 

Identification Description No. of Cards 

9MIOA Instruction Ctr. Test One Card 

9M05B Floating Point Diagnostic 000-192 

9M51A 0000-1352 
& Mainframe Diag. and Reliability Program 

9M56A 000-633 

9P51A On Line Printer Diag. and Reliability Te st 000-250 

9R51A Cd. Pu. Test Using Special Ripple and Random 000 ... 114 
Numbers 

9C51A Cd. Rd. Timing and Reliability Test Mod. 250 000-419 

9S04H 00-47 
& Half Select Beat Test - 738 Core Str. 

9S04L 00-49 

9S05H 00-43 
& Zero - One Test - 738 Core Str. 

9S05L . 00-45 

9S54A-H 00-99 
& Comprehensive Memory Test for the 7302 Air-

9S54A-L Cooled Memory 

9T51B Tape Frame and Channel Test - 729 11, IV 000-374 

9T55B Tape Inter-Record Gap and- Creep Test 729 II, IV 000~19·o. / 

9T53A 729 Multi-Channel Test 000-161 

9T54A 729 Tape Frame Interchangeability Test 000-076 

9T56A Data Channel Trap 000-201 

9T58A Data Channel Reg. and Multi Dr. Tape Tests 000-363 
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10. 1 List of Diagnostics (Continue d) 

Identification 

9T60B 

9B51A 

9B53B 

TR03A 

9Y51A 

9Y52B 

XCOMB 

Description 

Dual Density Feature Diag. Prog. 

Cd. Mach. Data Transmission and Channel Ctrll 
Test 

Worst Case B Time Test 

Tape Reliability Test 

Six Channel Test with Cd. Machines on A C or E 

Concurrent I/O Opere arid Main Frame Exec. Diag 

Compatibility Diagnostic Programs 

10. 2 Special Diagnostics 

Identification Description 

DEPREX Sense Sw. Interrogation and Diag, Prt. Subrouting 

9T61A Tape Generation Program Cd. to Tape 

9CNPB Consecutive Numbering Punch Test 

9FT9 C. E. Fortran Test 

910CA I/O Instruction Routine Modifications 

9LDOl & 2A Program Loader 

9PACC Program Accounting Clock Test 

9ST9 c. E." Sb:rt~Test 

9FTRA Fortran Tracer Test 

No. of Cards 

000-219 

000-157 

000.,144 

000-139 

000-319 

0000 ... 1412 

000-230 

No. of Cards 

001-032 

00-36 

000-007 

000-114 

None 

None 

000-056 

000-013 

00-05 
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I (). 3 Vibration Testing 

A. Program Area to be Vibrated 

9M51 CPU I, II MULTIPLEXOR 

9S51L* MEMORY 

9T51 DATA CHANNEL (Except Panels AI, Al, A4) 

9B5I DATA CHANNEL, MOD. I or III (Panels AI, 
A2, A4) (Printer Section) 

B. Procedure 

1. With power down, ripple all voltage jumpers and repa.ir 

any loose conne ctions. 

2. With power on and the above programs operati ng, vibrate 

all SMS cards lightly using a blank SMS Card. 

3. Ripple all pins on panel whe-re ,coax is extr>eme lyden'se:,::'Ripple 

coax itself. 

4. Using a soft faced pla.stic hammer, vibrate all tailgates. 

5. Push tower in and out (TAILGATE). 

6. Open and close each gate several time s. 

C. The specified diagnostics shall run error free, while each of 

the above mentioned steps except =/II is being performed. 

10.4 Marginal Voltage Requirements 

Paragraphs 10. 1 and 10. 2 contain a list of those programs to be 

marginal tested. The latest level of these programs should be run error 

* 9554 L - U sed in place of 9551 L for the 730 lA air cooled memory. 
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1 p. 4 Marginal VQltage Requireme nts (Continued) 

free as instruc~,ed in the program operating procedures in paragra.phs 

10.6 and 10. 7. Any adjustments made during or after these tests will 

invalidate previous re suIts for areas of the ITlachine affected by the 

adjustments. 

A. The 7100, 7606, 7607 and 7302 (Oil Cooled) rna rginal voltages 

will be varied as follows: when perforITling bias tests. 

+6M 
-12M 

5.5V Low 
-11.0V Low 

B.. The 7302A (Air Cooled) core storage 

6.5V High 
-13.0V High 

1. The + 6M bias limits do not apply to the 7302A since the 

voltage is not present. 

2. -12M -10.0V Low -14.0V High 

10. 5 Reliability Requirements 

Paragraphs 10. 1 and 10.2 contain a list of those prograITls to be 

run. The latest level of each of these programs must operate error free 

for the specified time with all power supply voltages at normaL Machine 

adjustments invalidate these tests in the :manner specified in paragraph 10 .. 4. 

l().6 Diagnostic Testing 

10.6. 1 9MI0 - Checks instruction counter operation 

A. Bias Test - Vary voltages 7100, 7302, and 7606 

simultaneously for one minute at each voltage liITlit. 

B. Reliability Run - Run for O. 5 hour s • 

5-60 



5 SYSTEM TESTING 

10.6.2 9MOS - Further tests of floating point operations 

A. Bias Test - Vary voltages on 7100, 7606, and 7302 

simulta.neously for 100 passes at each volta.ge lim.it. 

B. Reliability Run 

1. Run for 1 hour. 

2. Run program with CP SET rotated 180 0 each side 

of mid-point. 

10. 6. 3 9M51 - Test arithmetic ope rations and establishes long time 

reliability requirements. 

A. Bias Test - Vary voltages on 7100, 7302, and 7606 

simultaneously and for each voltage limit: 

1. Load with Sense Switch 6 down and run. for 100 

passes, the first pass shall include the long index 

test. 

2. With Sense Switches 5 and 6 down, verify the series 

of 14 halts and enter key operations as defined by 

the program listing. 

3. Continue with Sense Switches 5 and 6 down for 100 

passes. 

B. Run program. with C. P. set rotated 180 0 from m.id-point. 

C. Reliability Run 

1. Change the progralll as instructed in the listing for 

reliability test purposes. 
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10.6.3 9M51 - Tests arithmetic operations ••• (Continued) 

2. Run program for 10 consecutive hours using long 

adder test for minimum of 2 hour s and maximum 

of 5 hours .. 

3. With 9M51 loaded and running, place 2 cha.nnels 

(or one if only one is installed) in Manual Status 

and Continuous Storage Read Out. Run for 4 passes. 

9M56 - Provides easy method of loading - CPU diagnostic 

A. Bias Test - None required. 

B. Reliability Run - None required. 

1 D. 6.4 9P51 - Test Printer 

A. Bias Test - Successful completion of this test requires 

four successive successful passes at the four marginal 

limits. Location 4141 may be changed to HTR 31 in 

order to change the bias voltage between passes. For 

each voltage limit, and each 716 printer run one pass 

varying the marginal voltages on the 7100, 7302, 7606 

and the 7607 I or III simultaneously. 

B. Reliability Run - None required. 

10.6.5 9R51 - Tests Card Recorder 

A. Bias Test- None required. 

B. Reliability Run - Run with Sense Switch 5 up. 
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IG. 6. 5 9R51 - Test Card Recorder (Continued) 

I. Two passes with right corner cut cards. 

2. TW(i) passes with left corner cut cards. 

10.6.6 9C51 .. Tests the operation of the Card Reader 

A. Bias Test - None required. 

B. Reliability Run - One pass with Sense Switch 5 up using 

Entry keys 1 through 6 to check timings. 

1. Card Cycle 235 - 245 ms 
2. Select to RCH 70 - 80 ms 
3. Between Words 360 440 us 
4. Between Rows 10.6 - 11.6 InS 
5. Between EOR and 

9L 95 - 102 rns 
6. Between 12R and 

EOR 9.3 10. 7 InS 
7. Between 12R and 

Select 38 - 45 ms 
8. One pass with Sense 

Switch 5 down I 
\ 

i 

10.6.7 9S04L- Insures that half selected me Inory ~coreswill retain 

their original state while a read in or read out is perforIned 

on other cores. Tests addresses 00000 to 75777. 

A. Bias Test - Vary voltages on 7100, 7302, and 7606 

simultaneously for 1 minute at each voltage limit. 

B. Reliability Run - None required. 

9S04H - Same as above, except tests address 02000 to 77777. 

Reliability Run and Bias Test - Same as steps A & B. 

10.6.8 9S05L - Memory Tests for noise generation on sense lines and 

checks ability to store one s and zeros. Tests addresses 00000 

to 75777. 
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10.6. 8 9S05L - Memory Tests for noise ••• (Continued) 

A. Bia.s Test - Vary voltages on 7100, 7302, and 7606 

simultaneously for one minute at each voltage limit. 

B. Reliability RUn - None required. 

9S05H ... Same as above, except ,tests addresses 02000 to 

77777. Reliability Run and Bias test. - Same as steps A & B. 

10.6.9 9S54L - Tests operation of the memory a.rea (air cooled) 

A. Bias Test -

1. Run one pa~ s at each voltage limit varying the 7100, 

7302A, 7606 simultaneously. 

2. With all logic voltages normal and the memory driver 

voltage s avried separately by 50/0 above and below 

their operating points, run one pass at each driver 

voltage limit. 

B. Re liability Run - Run for 1 hour. 

9S54H - Same as above. 

10.6. 10 9T51 - A reliability test of the channel tape circuits and each 

of the tape drives on the system. 

A. Bias Test - two passes for each voltage limit on each 

channel. Use Model IV at 556 BPI or VI Tape Transports 

at 800 BPI if available. Vary voltages on 7100, 7302, 

7606 and 7607 simultaneously. 
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10.6.10 9T51 - A reliability test of ••• (Continued) 

" B. Reliability Run 

1. For e"ach tape drive ... run 15 minutes at 200 BPI. 

2. Manually set at high density. 

3. For each tape drive run 45 minutes at 556 BPI for 

Model II and IV and 800 BPI for Model V and VI. 

4. Execute unit selects 0 thru 9 on each channel. One 

pass is sufficient for anyone unit selection. 

5. Reliability runs shall be spread equally acros s all the 

channels of the system and between tape drive banks 

on each channel. One reliability run :must be made 

on each channel and Tape Drive Bank. 

10.6. 11 9T55 - Tests Tape drive motion controls 

A. Bias Test - None required. 

B. Reliability Run - One pass on each drive with no single 

line error print outs. Model 11, IV, V and VI Tape 

Transports will be tested at 556 and 200 BPI. 

1 P. 6. 12 9T53-./Tests multi-channel data flow with tape operation. 

A. Requirements - At least one tape drive on each available 

channel Run at 556 BPI for the Model Jl and IV's and 

800 BPI for the Model V and VI's. 

B. Bias Test - two passes for each voltage limit. Use 

Model IV or VI Tape Transports if available. Vary 
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1 &>.6. 12 9T53 - Tests multi-channel ••• (Continued) 

voltages on the 7100, 7302, 7606 and all 7607's 

simultaneously. 

C. Reliability Run -

1. Run for one hour using all channels 

2. Five minute run for each tape drive not used in the 

one hour run. 

3. If Sense Switch 5 is up and LOC 1016 is changed to 

TRA 35, each tape drive will rewind after each 

pass. 

1 D. 6. 13 9T54 - Tests tape interchangeability within the ~ystem. 

A. Bias Test - None required. 

B. Reliability Run - All operations will be performed at 

556 BPI for the Model II and IV's and 800 BPI for the 

Model V and VI's. Write once with each Tape Drive 

in the system, read each of the written tapes on three 

pther tape drives. The interchange will be:, 

1. Between all channels. 

2. Between both banks on each channel. 

3. Among all Tape Drives in the system. 

lQ" 6. 14. 9T56 - Check, data channel trap operation. 

A. Bias Test - Jl1l:ry voltages on 7100, 7302, 7606 and all 

7607's simultaneously and run two passes at each 
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IG>. 6. 14 9T56 - Check .. data channel ••• (Continued) 

Marginal Voltage lirnit. Use 729 IV at 556 BPI or VI 

Tape Transports at 800 BPI if available. 

1. Manually TRA to 00141 to repeat halt tests after 

first pass. 

B. Reliability Run 

1. Run fe>r one hour using all channels on system, 

using Model n arid IV 'rape Transports at 556 BPI 

or Model V and VI Tape Transports at 800 BPI. 

2. Run one pass on one channel while performing 

continuous storage read out in manual o.n the other 

channel. 

3. Error points which can be expected when running 

9T 56 with other channels taking CSRO cycles are 

listed as follows: 

LOG 

00167 T COA* 00170 
00167 

00216 T COA* 00217 
00216 

00264 T COA* 00265 
00264 

00314 T COA* 02315 
02314 

IC.6.15 9TS8 - Data Channel Register and MUltiple Tape Drive Test 

A. Bias Test - Run two rninutes at each marginal voltage limit 

on each channel at 556 BPI - 200 BPI. Vary voltages 
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SYSTEM TESTING 

10.6.15 9TS8 - Data Channel Register ••• (Continued) 

on 7100, 7302, 7606 and all 7607's simultaneously. 

B. Reliability Run - DeterInine running time for each 

channel by multiplying the number of drives by 3 minutes. 

Operate Model II, IV, V and VI Tape Transports at 556. 

200 BPI. 

10. 6. 16 9T60 - Multiple Density Feature Test 

A. Bias Test - Vary voltages on the 7100, 7302, 7606, and 

7607 1s simultaneously. 

1. Run two passes at each marginal voltage limit on 

each 7607 Modell or II Data Channel •. 

z. Run one pass for each density switch setting, (A, B, 

and C) at each marginal voltage limit, on each 7607 

Model III or IV Data Channel. 729 Model V or VI 

Tape Transport mus t be used. 

B. Reliability Run 

1. Run error free on each Model II and IV Tape Transport 

for 5 minutes at 556-200 BPI. 

Z. Run error free on each Model V and VI Tape Transport 

for 5 minutes per density switch setting for the 7607 

Model ill and IV Data Channels. 

(a) 800 - 556 BPI 
(b) 800 - 200 BPI 
(e) 556 - 200 BPI 
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5 SYSTEM TESTING 

10.6.17 9B51 - Tests the operati"on of all the control word indicators 

on all types of I/O operation and indirect addressing of 

control words. 

A. Bias Test - Vary vQltages on 7100, 7606, and 7607 

simultaneously and at each voltage limit use the Reader , 

Printer and Punch. 

1 • Load with Sense Switch 6 down. 

2. While Section I of Program is running ready the 

Card Reader with the pre-punched deck for Section lIe 

3. Put Sense Switch 5 down and repeat the program. 

Read the punched decks at normal voltage after 

successful bias runs. 

B. Reliability Run - Two passes using Reader and Printer 

only (no Punch). 

10.6. 18 9B53 - Tests multi-channel operation checking for worst case 

B time and priority. 

A. Bias Test - Vary voltages on 7100, 7302, 7606 and 7607 

simultaneously. For each voltage limit run two passes on 

each channel of the system using 729 IV's at 556 BPI or 

729 VI's at 800 BPI, if available. 

B. Reliability Run - Use one tape drive on each channel for 

a period of time equal to the number of channels on the 

system time s 15 minute s • 
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5 SYSTEM TESTING 

10.6. 18 9B53 - Tests multi-channel operation ••• (Continued) 

1. 556 BPI for Model II and IV 

2. 800 BPI for Model V and VI 

10.6. 19 9TR03 - 'Tape Reliability 

A. Bias Test - None required. 

B. Reliability Run 

1. Run one full reel pass wirte and then read on each 

Tape Transport at the foll(l)wing density. 

a) 15 write redundancies 

b) 8 temporary read redundancies 

c) no permanent read errors (99 rereq.ds and still 

in error) 

10.6. 20 9Y51 - General Systems Operation Test 

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 Se'nse Switch 5 down. 

10.6.21 9Y52 - Tests the concurrent operations of I/O and arithmetic 

sections. 

A. Bias Test - Repeat reliability runs at each of the following 

v0ltage limits, biasing all frames in the system - 7100, 

7607, 7606 and 7302. 
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5 SYSTEM TESTING 

10.6.21 9Y52 - Tests the concurrent operations ••• (Continued) 

B. Reliability Run 

1. Run one pass on all channels at the highest density, 

using Model IV or VI Tape Transports if available. 

2. Run one pas s using all printers and at the lowest density 

Model II or V Tape Transports if available. 

10.6. 22 XCOM - Tests the compatibility with 704 type program.m.ing. 

A. Bias Test - Vary voltages on 7100, 7302, and 7606 

simultaneously. 

16K Mode 
*24K Mode 

100 Passes 
100 Passes 

NOTE: Setting Sense switch 5 down stops the program for 

setting mode. 

16K Operation - Set to 16K with Sign key up 
*24K Operation - Set to 24K with Sign key down 

B. Reliability Run 

16K Mode - 1/2 hour 
*24K Mode - 1/2 hour 

10. 7 Special Diagnostic Testing 

10.7.1 9FT9 - CE FORTRAN TEST 

A. Bias Test - None required. 

B. Reliability Run - Run to successful completion at 800 BPI. 

10.7.2 9ST9 - CE IB9 Sort Test 

A. Bias Test - None required. 

*If Installed. 
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5 SYSTEM TESTING 

10. 7 ~ 2 9ST9 ... CE IB9 Sort Test' (C(!)ntinued) 

B. Reliability Run .. One complete sort to a successful 

c(;)mpletiCln at 800 BPI. 

Other special diagn(')stics tests may be obtained by contacting: 

Plant Custome r Engineering 
Department 910 
IBM Corporation 
Poughkeep sie IN. Y. 
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