
















































































































































































Figure 2-9. Fluke Precision Voltmeter (PIN 453191) 

Figure 2-10. Analog Input Calibration Facility 

2.12.2 Analog Input Calibration Facility 

The analog input calibration facility (Figure 2-10) is housed 
in the 1828-2 Enclosure that abuts the 1801, 1802, or 1826 
containing the AI basic boards. The calibration facility is 
mounted inside the upper right-hand side of the 1828-2 
frame and is accessible from the rear of the enclosure. 

Primary power is supplied to the calibration facility 
through the AI calibration switch on the left side of the 
1828 bonnet. 

The calibration facility consists of a 30-volt ungrounded 
power supply, a precision voltage reference unit of 6.3 
volts, a resistive divider network, and a high-level solid-state 
multiplex switch. The circuit schematic is shown on system 
diagram YD120. 

The calibration facility provides the following dc refererice 
voltages (nominal) for calibration of AI features: 

+5 volts 
-5 volts 
500mV 
200mV 

100mV 
50mV 
20mV 
lOmV 

1800 FEMM (2/70) 2-17 



Exact voltages between terminals are measured at the fac­
tory and are recorded (to five significant digits) on the ref­
erence unit. 

The analog reference voltage can be connected to the 
special multiplex switch (terminals A and C) for direct 
switching onto the analog input coaxial cable under program 
control. The coaxial output of the calibration facility con­
nects to the AI coaxial input cable at the "T" connector 
(terminal 5) of the last 1851 Multiplexer Terminal installed 
in the 1828. The special multiplex switch is selected by 
multiplexer address 113E8, which is outside the normal 
range of MPX/S addresses. (Actually, any address I 13xx will 
select the special switch.) 

When the analog reference voltage is not being used for 
calibration, the coaxial cable is left connected for +5V 
switched input to the analog input bus, and the AI calibra­
tion switch is left on. The multiplexed calibration point can 
be addressed at any time by the customer program or 
diagnostic program for an operational check on the ADC. 

For ADC calibration, and for checking accuracy and 
repeatability on systems with MPX/S inputs, the output of 
the multiplexed calibrate point (terminals A and B) is con­
nected directly to the input terminal block on the ADC 
board. The coaxial cable is disconnected at each end and is 
replaced by a twisted-pair cable that is provided with the 
calibration facility. 

For calibration of differential (low-level) amplifiers, the 
analog reference voltage is disconnected from the multiplex 
switch input and is connected via twisted pair from the 
appropriate low-level output terminals on the calibrate card 
to an unused MPX/R input point assigned to the amplifier 
being calibrated. The reference voltage is connected in 
this same manner when running accuracy and repeatability 
checks on systems with MPX/R inputs. 

Precautions 

The following precautions should be observed to prevent 
damage to the calibration source or impairment of its 
accuracy. 

1. Do not connect calibration source to customer termi­
nals until current element and customer lines have 
been removed by customer. 

2. Do not connect calibration source to more than one 
analog input at a time. 

3. Do not permit prolonged shorting of calibration 
source output terminals. 

4. Because of impedance mismatch, accurate measure­
ments are not possible if the calibration source is con­
nected directly to a solid-state input point. 

2.12.3 Digital Input Test Card 

The digital-input test card (PIN 2195669) is used in conjunc­
tion with diagnostic programs 0824 and 0825 to test the 
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digital-input and process-interrupt features. The test card 
provides a known digital-input bit configuration to any 
desired DI or PI group (16 pOints) for reading by the pro­
gram. 

The DI test card consists of a specially wired SLT connec­
tor card fitted with two 12-inch leads. Lead 1 is connected 
to bit positions 0-2-4-6-8-10-12-14 of the test card, and lead 
2 is connected to bit positions 1-3-5-7-9-11-13-15. 

For testing digital inputs or process interrupts, the input 
cable from the "R" gate is disconnected at the socket on the 
adapter board, and the test card is plugged onto the pins of 
the same socket on the reverse (pin) side of the board. 

CAUTION 
The SL T board can be destroyed if the test card is 
installed upside down. The card is labeled to indicate 
proper orientation. 

DI PI 
Group Group Socket 

o 
1 
2 
3 
4 
5 
6 
7 

1 
2 
3 

N2 
N3 
N4 
N5 
N6 
N7 
A6 
A7 

The test leads are connected to either +3V (D03 pin) or -3V 
(B06 pin), depending on the bit pattern desired. Pin con­
nections for various bit patterns are shown in the following 
table. 

Pin Connection Resulting 
Bit Pattern Hex 

Lead 1 Lead 2 

003 B06 1010101010101010 AAAA 

B06 003 0101010101010101 5555 

003 003 1111111111111111 FFFF 

B06 B06 0000000000000000 0000 

2.12.4 Digital Output Test Cable 

The digital-output test cable (PIN 2195696) is used in con­
junction with diagnostic program 0827 to test the digital 
output feature. 

The DO test cable consists of a lO-foot cable with a ser­
pent connector on one end and an SLT connector card on 
the other end. 



For testing a digital output group (16 points), the signal 
cable that connects the DO adapter to the "R" gate is dis­
connected at the socket on the adapter board, and the test 
cable is plugged onto the pins of the same socket on the 
reverse (pin) side of the board. Do not disconnect the 
return cable used with ECO and PO groups. 

DO Signal 
Group Cable 

o A6 
I A7 
2 N2 
3 N6 

The other end of the test cable is plugged to either the A or 
B signal cable of the I/O monitor unit. (The I/O monitor 
unit power cable must be connected to the monitor inter­
face panel.) 

The data that is sent to the DO group by the program will 
appear in the monitor display lamps as the troe value for 
register output, and as the 1 's complement value for elec­
tronic "contact" operate and pulse output. 

2.12.5 1856 DAC/PVR Extender 

The DAC/PVR extender (P/N 2182700) allows access to the 
components in a DAC or PVR module while the module is 
connected into the system. The extender (Figure 2-11) is a 
hollow shell that occupies one unit space in the 1856. Con­
nectors at each end of the extender are wired together in­
ternally. 

In use, the extender is plugged into the 1856 in place of 
the module to be extended, and the module is then plugged 
into, and supported by, the extender. 

Note: The extender is intended for diagnostic purposes 
only. Do not use extender when calibrating the analog 
output features. 

Figure 2-11. 1856 DAC/PVR Extender (P/N 2182700) 

2.13 CORE STORAGE TEST EQUIPMENT 

2.13.1 Oscilloscope 

The scope used for troubleshooting and adjusting core stor­
age should meet or exceed the speCifications of the Tektronix 
Model 453. Scopes not meeting this requirement should be 
used in an emergency only. 

2.13.2 Differential Scope Cable 

The differential scope cable (P/N 218907 is a shielded, 
twisted pair with lSO-ohm termination to scope ground. It 
is used to scope sense lines differentially, with the scope in 
"Ch. 1 added to Ch. 2 (INV)" mode. 

To Sense 
Lines 

Oscilloscope 

These leads can pick up noise even though they are 
twisted and shielded. They should be plugged and removed 
from the sense amps only when the machine is stopped, or 
extra bits will result. The leads should not be left attached 
to the core storage unit during long-term tests, because of 
impedance characteristics and noise pickup. Do not leave 
only one lead attached to a sense line. 

2.13.3 Current Probe 

The Tektronix P6016 current probe (P/N 451213), or equiv­
alent, should be used to scope core storage waveforms. The 
terminator (P/N 451214) must be used with the probe. 
Fuzzy signals will sometimes be seen when using a current 
probe; this condition is normal and is caused by the dc flux 
buildup in the probe. 

2.13.4 Core Storage Current Probing Card 

The current probing card (P/N 2182906) is used with the 
oscilloscope current probe for measuring X- and Y-drive 
currents. The current probing card consists of a card offset 
that is wired with 3-inch jumpers to provide current loops 
in the core drive lines. 

When it is necessary to measure core storage drive cur­
rents, the array connector block containing the desired 
drive lines is removed with the jumper block removal tool 
(P/N 2108860) and replaced with the current probing card 
(Figure 2-12). 
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Card Offset 
(Part 452530) 
Four Inch Jumpers 
(Part 452655) 

Figure 2-12. Core Storage Current Probing Cards 

CAUTION 
System power must be removed when removing or 
installing connector blocks. Excessive connector­
block removals must be avoided (see 1.5.1). Insert 
probing card with red wires on left (D pins). 

2.13.5 Card Offset and Four-Inch Jumpers 

The card offset (pIN 452530) with 4 inch jumpers (PIN 
452655) is an unassembled version of the core storage prob­
ing card (PIN 2182906). The jumper block and jumpers 
provide flexibility to the CE, allowing X- or Y-drive lines to 
be swapped at the block or between several blocks 
(Figure 2-12). 

CAUTION 
Extreme care should be exercised to prevent destructive 
shorting when using the jumper block. This tool should 
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Current Probing Card 
(Part 2182906) 

not be used on sense lines because of excessive noise 
pickup. See 2.13.4 for information concerning connector­
block removal. 

2.13.6 Thermometer 

The thermometer (PIN 5392366) is recommended as an on­
site tool for 2- and 4-microsecond systems. The thermom­
eter is used to set the temperature tracking voltages to the 
actual intake air temperature at the core storage unit being 
adjusted (see 4.4.3). 

2.13.7 Meter (Weston 901) 

The Weston 901 (PIN 460879) has an accuracy of 0.5%. 
A meter with equivalent or greater accuracy should be used 
to set core storage voltages. A less accurate meter should be 
used in emergencies only. 



The 1800 system is designed for minimum routine mainte­
nance, as shown in Figure 3-1. 

Filter cleaning and replacement is the primary preventive 
maintenance function. In a relatively clean and air-condi­
tioned environment, filters should not require changing 
more often than the six-month interval. In particularly 
dusty environments, it will be necessary to check and re­
place filters on a schedule learned by experience on the 
particular system. 

Fans and blower motors in the SLT gates and power 
supplies have sealed bearings that are permanently 
lubricated. 

Code Location 
or Freq 

U R Operation 

Chapter 3. Preventive Maintenance 

Electromechanical DP I/O units require maintenance 
according to their published schedules. As with filter re­
placement, these schedules will have to be adjusted accord­
ing to the dictates of usage, rate of wear, and environment. 

It should not be necessary to run diagnostic programs on 
a scheduled basis. The exception is where the customer's 
programming detects the possibility of failures of a specific 
or nonspecific nature or where the diagnostic program is 
utilized as a calibration or adjustment check. 

Operation Reference 

0 Filter, As Check for dirty filters; replace as required. Check cooling fons for proper operation. Sections 4.2.2 
Blower Req 5.4.3 

8 AOC Check AOC accuracy and repeatability and recalibrate if necessary. Refer to system System 
logi cs for cal ibrate procedure. Olagrams 

3 Amplifier Check and recalibrate, if necessary, fhe buffer or sample and hold amplifier in the 
Q0810, Q0815 

1801/1802/1826 and the differential amplifiers in 1851 'so Refer to system logic for 
calibrate procedure. 

6 
1 Analog Check and recal ibrate, if necessary, the Analog Output feature. System Oiag 

Output Note: Fluke 885 A/M Precision Voltmeter is required and can be obtained from TA002 
Area ICAR Center. 

9 Misc Inspect for loose connectors, SLT boards, modules, etc. Check system grounding net-
work and line cord for correct operation and safe condition • 

• Figure 3-1. 1800 System Preventive Maintenance Chart (Series 4) 
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Chapter 4. Checks, Adjustments, and Removals 

Section 1. Basic Unit 

4.1 PANEL LAMPS 

Indicator lamps and message lamps used in the IBM 1800 
Data Acquisition and Control System are removable from 
the front of the panel. 

4.1.1 Indicator Lamp Removal/Replacement 

1. Grasp burned-out lamp with thumb and forefinger 
and pull straight out. 

2. Insert new lamp in socket. The lamp and socket are 
keyed for correct alignment. 

4.1.2 Message Lamp Removal/Replacement 

1. Remove message button by pulling straight out. 
2. Remove old lamp and insert new one, using tool, 

PIN 461163. 
3. Reinstall message button by pressing straight in. 

4.2 GATE BLOWERS 

4.2.1 Blower Removal/Replacement 

The gate blower assemblies are designed for quick removal. 
Blower motor lubrication is not required. 

1. Remove mainline power. 
2. Disconnect the blower power plug at the hinge end of 

the gate. 
3. Support the blower assembly with one hand. Turn the 

latch (Figure 4-1) counterclockwise and uncouple the 
latch. 

4. Support the blower assembly with both hands and 
pull the assembly away from the hinge end of the gate. 

5. Replace the blower assembly by reversing the removal 
procedure. 

6. Turn on mainline power and check blower for proper 
operation. 

4.2.2 Filter Replacement 

All blower assemblies in the SLT gates contain replaceable 
filters. These filters must be inspected regularly on a schedule 
dictated by the environment and replaced whenever air flow 
is obviously being restricted. It is not necessary to remove 
power when replacing gate filters; however, care must be 
taken not to contact electrical connections with filters that 
have metal frames. 

1. Open SLT gate. 
2. Grasp sides of filter at end of gate opposite gate hinges 

and pull down to release filter from the plunger 
retainer. 

3. Pull filter from the lip on the hinge end of the gate and 
lift out. 

Note: Plastic filters can be cleaned by vacuuming or by 
washing in warm water that contains a mild soap or 
detergent. If filters are cleaned by washing, a system of 
rotation should be set up whereby a thoroughly dry filter 
is available to replace the one that is presently removed. 
Filters that are cleaned by vacuuming should be reinstal­
led so that the direction of airflow is the same as it was 
before removal. Discard any filter that shows signs of 
deterioration. 

4. Install clean, dry filter by inserting under lip at hinge 
end of gate and snapping into position. 

4.3 CENTRAL PROCESSING UNIT 

4.3.1 Service Check 

The diagnostic monitor header program 0800 provides a 
quick check of basic CPU functions, and indicates those 
areas that require further checking. 

4.3.2 Phase A/B Adjustment 

Phase A and phase B pulse durations should be equal within 
10%. Favor a shorter phase B pulse duration. Adjustment 
is made at the I-volt level of positive transition. 

Set up scope as follows: 

Vert (Chan 1 and 2): 1 V/div 
Horizontal: 50 ns/div (2 J.J.s); 100 ns/div (4 J.J.s) 
Sync: -, B phase 
Mode: Alternate 

To adjust: 
1. Place mode switch in run position. 
2. Scope '+A phase power' at B-B2F2105 (system dia­

gram CC021). 
3. Scope '+B phase power' at B-B2F211O. 
4. Adjust oscillator potentiometer at B-B214 for correct 

phase-A and phase-B pulse widths. 
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Figure 4-1. Gate Blower Removal 

5. After adjustment, check interval-timer time bases for 
proper duration and run CPU diagnostics. 

4.3.3 Operations Monitor 

Service Check 

Use the following procedure to check the monitor time 
periods. 

1. Turn off operations-monitor toggle switch to reset the 
timer circuit. 
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2. 

3. 

Select time period with the op-monitor rotary switch 
on the I/O monitor interface panel. 
Turn on operations-monitor toggle switch and meas­
ure the time required for the alarm lamp to turn on. 
Time periods should measure within ± 10% of the 
selected value. 

Adjustment 

If any time period requires adjustment, use the procedure 
outlined in the Service Check and adjust the corresponding 
pot on the card at B-AIL5 to obtain the correct timing 
within ± 10%. 



The following table lists the pot locations on the card. 
If any time interval is adjusted, each succeeding time 
interval must also be adjusted in the order given. 

Op Monitor Period 
(seconds) 

5 
10 
15 
20 
25 
30 

4.4 CORE STORAGE 

4.4.1' General Precautions 

B-AIL5 Pot 
(Top to Bottom) 

1 
2 
3 
4 
5 
6 

1. Do not remove a core storage card with system power 
on. 

2. Do not apply power to the system with a core storage 
card removed. 

3. When removing or inserting SLT cards adjacent to the 
core array, take care not to disturb the pressure con­
tacts on the sides of the array. 

4. Do not disturb the core planes. 
5. Do not leave the array unit unattended when the 

covers are removed. 
6. Do not remove minibus plugs unless absolutely neces­

sary to the maintenance procedure. Use extreme 
caution when replacing plugs; plugging to the wrong 
pins can damage the core array. 

7. Use an SLT scope-probe tip when probing with power 
on. Shorting of adjacent pins can cause circuit dam­
age. 

4.4.2 Service Check 

Core function tests 08CA, 08CB, and 08CC are nonmonitor 
programs that verify proper operation of core storage. 

Core adjustment programs 08CO and 08CI exercise core 
storage for adjustment purposes. 

The core adjustment programs (08CO, 08CI) should be 
run if the function tests fail to show a suspected core stor­
age problem. 

4.4.3 Core Storage Adjustments 

Core Storage adjustments are set for optimum core storage 
operation. Do not change these adjustments unless a card 
is changed that contains a core storage adjustment pot, or 
failure patterns indicate that adjustments are needed (review 
section 1.7). For adjustment procedures, see logic page 
SDOI3 at EC731503A or later for 4-microsecond storage 
units, or logic page SA022 at EC731506C or later for 
2-microsecond storage units. 

A sealing compound has been added to core storage ad­
justment pots to maintain integrity of factory settings. The 
seal can be broken whenever adjustment is required in the 
field. 

To avoid shorting to adjacent components, use the 
plastic alignment screwdriver, P/N 460811, when adjusting 
pots in the core storage circuits. 

Refer to paragraph 2.13.4 for information on the current 
probing card provided for scoping X and Y drive lines. 

Proper operation of core storage temperature tracking cir­
cuits requires that the core storage cover be closed except for 
brief periods of time. New production machines include a 
hole in the cover to allow adjustment of the VRef pot while 
the cover is closed. An 1800 Service Aid (number 67) 
explains how to install holes in existing covers. 

4.4.4 Array Removal/Replacement 

1. Remove all power to the system. 
2. Remove adjacent cards. 
3. On the wiring side of the board, remove the minibus 

connectors to allow removal of the array connector 
blocks. 

4. Remove the array connector blocks. 
5. Remove the four clamping screws that secure the 

array to the board. 
6. Pull array out straight to prevent damage to pins and 

land patterns on the core unit. Place the array in a 
safe and secure working area. 

7. Replace the array in the reverse order. 

4.4.5 Core Storage Board (BSM) Removal/Replacement 

When it is necessary to replace the core storage unit, the 
core array and board are replaced as an assembly. 

1. Remove all voltage crossover connections to the 
laminar bus. 

2. Remove temperature tracking wires as required: 
a. Four-microsecond core storages - none. 
b. Two-microsecond core storages and no 1803 -

from board at B-A3. 
c. System with 1803 - from boards at B-B3 in 1801/ 

1802 and at B-B2 in 1803. 
3. Unplug SLT flat cables at board connectors. 
4. Remove cable clamp on outer edge of board (card 

side) and remove SLT cards in outer columns of 
board. 

5. Remove eight mounting screws with allen wrench, 
P/N 2018490. 

6. Carefully withdraw core storage unit from gate direct­
ing the assembly away from the laminar bus so as to 
clear the voltage crossover wires. 

7. Replace the assembly in the reverse order. 
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4.4.6 Core Storage Diodes Removal/Replacement 

Diodes are field replaceable. To remove, cut the leads as 
close to the defective diode pack as possible. Solder the new 
diode pack to the existing leads. Diode pack part numbers 
are: 

Common anode 
Common cathode 

Formed leads 

2192714 
2192721 

Unformed leads 

2391100 
2391101 

A discrete GY diode (P/N 2414891) may be used in an 
emergency if the diode packs are not available. This diode 
can be used to replace the single diode that is failing. 

Section 2. 

When any maintenance is performed on a DP I/O unit, its 
use meter must be disabled by setting the use-meter switch 
(1800 monitor interface panel) to the CE position. 

4.6 1816-1053 ADAPTER 

4.6.1 Service Check 

Diagnostic program 0806 is a monitor-controlled function 
test that checks the performance of all1053/1816 
printers on the system. 

Auxiliary program 08A4 tests the operation of the 1816 
Printer-Keyboard. Auxiliary program 08A5 exercises the 
printing functions of the 1053 or 1816 by printing a pro­
grammed test pattern. 

4.6.2 Singleshot Adjustments 

Adjust singleshots with the CE alignment screwdriver, PIN 
460811. Adjust each singleshot duration to that specified in 
the system diagrams. Figure 4-2 is a list of 1816/1053 

Single - Shot Duration Pin Logic 
Nominal limits Location * Page 

Keyboard Restore 
(Upper Pot) 25 ms 22.5 - 27.5 ms H6Dll EC 701 

Keyboard Service 
Request (Lower) 25 ms 22.5 - 27.5 ms H6D12 EC 701 

* Board C-A 1 far 1st adapter; 
Board D-B 1 for 2nd adapter 

Figure 4-2. 1816/1053 Singieshots 
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4.5 CHANNEL CONTROL 

4.5.1 Service Check - - I nterval Timers 

Diagnostic program 08B2 is a non-monitor program that 
verifies correct operation of the interval timers. 

4.5.2 Service Check - - Interrupt 

Diagnostic program 08B3 is a non-monitor program that 
verifies correct operation of the interrupt circuits. 

Features 

adapter singleshots, their durations, limits, pin locations, 
and logic page locations. 

For adjustment service hint see paragraph 1.6.2. 

4.7 1054-1055 ADAPTER 

4.7.1 Service Check 

Diagnostic program 0804 is a monitor-controlled function 
test that verifies proper operation of the status indicators 
and data handling by the paper-tape reader and punch. 

Auxiliary program 08A8 tests the reading function of the 
1054 Paper Tape Reader and the punching function of the 
1055 Paper Tape Punch. 

4.7.2 Singleshot Adjustments 

Adjust each singleshot duration to that specified in the sys­
tem diagrams. Figure 4-3 is a list of the 1054-1055 adapter 
singleshots, their durations, pin locations, and system dia­
gram page numbers. For adjustment service hint see para­
graph 1.6.2. 

Singleshot Duration 
Pin System 
Location Diagram 

Top Pot 5 mill iseconds D-A1J3B03 ES281 

Bottom Pot 30 mill iseconds D-A lJ3B07 ES181 

Figure 4-3. 1054-1055 Singieshots 



4.7.3 Oscillator Adjustment 

While scoping the oscillator flip-flop output (D-AIF3B09, 
system diagram page ES242), adjust the two pots on the 
oscillator card (D-AIG6) for a symmetrical waveform as 
shown: 

~I 
A = B = approximately 4.2 ms 

4.8 1442 ADAPTER 

4.8.1 Service Check 

Diagnostic program 080F is a monitor-controlled function 
test that verifies correct operation of the 1442 Card Read 
Punch and adapter circuitry. 

Auxiliary program 08A9 tests the operation of the CRP, 
using the image read mode. Auxiliary program 08AA tests 
the operation of the CRP, using the 8-8 (packed) read mode. 

4.8.2 Singleshot Adjustments 

Adjust 'read SSI gate' and 'punch CBl gate' singleshots per 

!IOgiC page EN521. For adjustment service hint see para­
graph 1.6.2. 

4.8.3 Read Emitter Strobe Timing 

Adjust read emitter strobe timing per EN70121, items 19 
and 20. 

4.9 1443 ADAPTER 

4.9.1 Service Check 

Diagnostic program 080A is a monitor-controlled function 
test that verifies proper operation of the 1443 Printer and 
adapter circuitry. 

Auxiliary program 08AB checks character selection and 
ripple registration of the printer. 

4.10 1627 ADAPTER 

4.10.1 Service Check 

Diagnostic program 0805 is a monitor-controlled function 
test that executes the various movements of the plotter and 
permits checking of cables for correct adjustment. 

Auxiliary program 08A6 is a registration exerciser. 
Auxiliary program 08A 7 is a stress exerciser. 

4.10.2 Plotter Speed 

Plotter speed is not adjustable. If, for any reason, there is a 
need to change the speed of the plotter, contact Plant FE 
Technical Operations (San Jose). 

4.11 1810 DISK STORAGE 

Service checks, adjustments, and removals for the 1810 Disk 
Storage are in the Field Engineering Theory-Maintenance, 
IBM 1810 (2310) Disk Storage, Models A and C (See FE 
Bibliography - -1800 System, Order No. SY26-0560.) 

Service Check 

Diagnostic program 0809 is a monitor-controlled function 
test of the 1810 Disk Storage and adapter circuitry. 

4.12 MAGNETIC TAPE CONTROL (1802 ONLY) 

4.12.1 Service Check -- Tape Control Unit 

Diagnostic program 0807 is a monitor-controlled function 
test that checks for proper operation of the magnetic tape 
control. 

Diagnostic program 080B is a monitor-controlled function 
test that verifies the ability of tape units to write varying 
length records and read them back correctly on the same or 
another drive. 

Diagnostic program 08B9 is a non-monitor timing test 
that verifies proper adjustm~nt of the magnetic tape drive. 

Diagnostic program 08BD is a non-monitor function test 
that verifies proper operation of the tape error correction 
function. 

No auxiliary programs are available for the TCU because 
it cannot be operated in CE mode. 

4.12.2 Oscillator Timing 

The oscillators listed in Figure 4-4 provide drive pulses to 
operate the control clocks for character densities of 200 bpi 
(bytes per inch), 556 bpi, and 800 bpi and to provide motion 
control for 112.5-ips (inches per second), 75.0-ips, and 37.5-
ips tape units. 

4.12.3 Service Check - - Read Clock Timing 

The read clock consists of three binary flip-flops stepping in 
a cyclic fashion. (For each stepping pulse only one flip-flop 
changes state.) Figure 4-5 lists specifications for the gated 
outputs. 

1800 FEMM (2/70) 4-5 



Period (,.Jsec) 
Osc i lIator Type Nominal I limits I 

5.0 kc Xtol 200.0 199.8-200.2 

1.0 mc Gated 1.0000 0.9174-1.0526 

1.0 mc Xtal 1.0000 0.9990-1. 00 10 

1.44 mc Xtal 0.6944 0.6938-0.6951 

1.40 mc Gated 0.7143 0.6557-0.7519 

Figure 4-4. Tape Control Unit Oscillators 

- Start 

Function 

DC Msec Control 

RC 556 BPI 

WC, DC psec Control 
556 BPI 

WC, DG: psec Control 
800 and 200 BPI 
RC 800 and 200 BPI 

4.12.4 Service Check - - Write Clock Timing 

The write clock consists of four binary flip-flops stepping in 
a cyclic fashion. (For each stepping pulse only one flip-flop 
changes state.) Figure 4-6 lists specifications for the gated 
outputs. 

4.12.5 Service Check - - Delay Counter Timing 

The delay counter consists of nine binary flip-flops stepping 
in a cyclic fashion. (For each stepping pulse only one flip­
flop changes state.) Figures 4-7 and 4-8 list specifications 
for the gated output in microsecond and millisecond modes. 

Tolerances 
Read Clack 

( GN1l3) 0.1 }Jsec --n-r-
T 0.1 (B-A) 

:~':;Hl" 

A l ~ B 

B-A (±10%) 

Read Clack Signal Logic Page 
Pulse Timing in Microseconds by Tape Unit Model 

Model I Model 2 Model 3 

800 BPI Start (A) - End (B) Start (A) - End (8) Start (A) - End (8) 

RC 0 and 1 GC232 0 - 4.2 0 - 2.1 0 - 1.4 
RC 2 GC232 4.2 - 6.4 2.1 - 3.2 1.4- 2.1 
RC 4 Not Check Char GM213 8.6 - 10.8 4.3 - 5.4 2.9- 3.6 
RC 6 GC232 12.8 - 15.0 6.4 - 7.5 4.3 - 5.0 
RC 7 GC232 15.0 - 15.4 7.5 - 7.9 5.0 - 5.4 
RC Reset Read GC232 15.4-15.7 7.9 - 8.2 5.4 - 5.7 
Skew Gate and RC Reset Write GC232 21.4-21.7 10.7-11.0 7.1 - 7.4 
Skew Gate Set GC233 10.8 - 12.8 5.4 - 6.4 4.3 - 5.0 

556 BPI 

RC 0 and 1 GC232 0 - 6.0 0 - 3.0 0 - 2.0 
RC 2 GC232 6.0 - 9.0 3.0 - 4.5 2.0- 3.0 
RC 4 Not Check Char GM213 12.0 - 15.0 6.0 - 7.5 4.0- 5.0 
RC 6 GC232 18.0-21.0 9.0 - 10.5 6.0- 7.0 
RC 7 GC232 21.0-21.4 10.5 - 10.9 7.0- 7.4 
RC Reset Read GC232 21.4-21.7 10.9 - 11.2 7.4 - 7.7 
Skew Gate and RC Reset Write GC232 30.0-30.3 15.0 - 15.3 10.0 - 10.3 
Skew Gate Set GC233 12.0-15.0 6.0 - 7.5 4.0- 5.0 

200 BPI 

RC 0 and 1 GC232 0 - 16.8 0 - 8.4 0 - 5.6 
RC 2 GC232 16.8 - 25.2 8.4 - 12.6 5.6 - 8.4 
RC 4 Not Check Char GM213 34.6 - 43.0 17.3 - 21.5 11.5 - 14.3 
RC 6 GC232 51.6 - 60.0 25.8-30.0 17.2 - 20.0 
RC 7 GC232 60.0 - 60.4 30.0 - 30.4 20.0-20.4 
RC Reset Read GC232 60.4 - 60.7 30.4 - 30.7 20.4-20.7 
Skew Gate and RC Reset Write GC232 85.2 - 85.5 42.6 - 42.9 28.4-28.7 
Skew Gate Set GC233 34.6 - 43.0 17.3 - 21.5 11.5 - 14.3 

Figure 4-5. Read Clock Timings 
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Tolerances 
-WC 2 

!40.1(8-A) 

(GC312) 0.1 "sec 

... 

I: <T :t~±1~) A 

8 r 
All timings measured at 10% and 90% points 

Write Clock Signal Logic Page 
Pulse Timing in Microseconds by Tape Unit Model 

I Modell I Model 2 I Model 3 

800 8PI Start (A) - End (8) Start (A) - End (8) Start (A) - End (8) 

we 5 Ge312 6.3 - 8.4 3.1 - 4.2 2.1 - 2.8 
we 8 and 9 Ge312 12.6 - 16.8 6.3 - 8.4 4.2 - 5.6 
Write Pulse (We 6-10) Ge312 8.4 - 18.9 4.2 - 9.4 2.8 - 6.3 
WC 14 and 15 Ge312 24.9 - 29.1 12.5-14.6 8.3 - 9.7 
we 2 Ge312 33.3 - 35.4 16.7-17.7 11.1-11.8 

556 8PI 

we 5 Ge312 9.0 - 12.0 4.5 - 6.0 3.0 - 4.0 
we 8 and 9 Ge312 18.0 - 24.0 9.0 - 12.0 6.0 - 8.0 
Write Pulse (We 6-10) Ge312 12.0 - 27.0 6.0 - 13.5 4.0 - 9.0 
we 14 and 15 Ge312 36.0 - 42.0 18.0 - 21.0 12.0 - 14.0 
we 2 Ge 312 48.0-51.0 24.0 - 25.5 16.0 - 17.0 

200 8PI 

we 5 Ge312 25.2 - 33.6 12.4 - 16.8 8.4-11.2 
we 8 and 9 Ge312 50.4 - 66.8 25.2 - 33.6 16.8 - 22.4 
Write Pulse (We 6-10) Ge312 33.6 - 75.6 16.8 - 37.6 11.2 - 25.2 
we 14 and 15 Ge312 99.6 - 116.4 50.0 - 58.4 33.2 - 38.8 

Ge312 133.2 - 141.6 66.8 - 70.8 44.4 - 47.2 

Figure 4-6. Write Clock Timings 

4.12.6 Service Check -- Signal Acceptance and Rejection tape control singleshots, their durations, limits, pin locations, 
and logic page locations. Levels 

The signal acceptance and rejection levels shown in Figure 
4-9 are the criteria for correct operation of the final ampli­
fiers. The signal levels of each channel are measured by 
scoping the output of the final amplifier (high and low clip 
pulse lines) shown on GDlll, 112, and 113. For the read 
operation, a master Signal-level tape (PIN 432152) should be 
run to obtain a standard amplitude signal. 

4.12.7 Singleshot Adjustment 

Adjust singieshots with CE alignment screwdriver, PIN 
460811. Adjust each single shot duration to that specified 
in the system diagrams. Figure 4-10 is a list of magnetic 

I For adjustment service hint see paragraph 1.6.2. 

4.12.8 Final Amplifier Read/Write Adjustment 

If a TCD final amplifier card (pIN 5807218 or 5806835) is 
replaced, all the following checks and adjustments must be 
performed. All voltages are to be measured with a Weston 
901 meter (0.5% accuracy) or equivalent. 

For these checks and adjustments, the tape unit must be 
attached with power on, and there must be no signal input 
to the amplifier (tape not moving). Room temperature 
must be between 60° F and 90° F. 
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Tolerances 

+ }!Sec Control 
0.1 j.lSeC ----ti-t-- 0.1 (B-A) 

(GM214) 

'Y 

~ ;1 ~~±I~ A 

B 

Delay Signal Logic Page 
Timings in Microseconds by Tape Unit Model 

Modell Model 2 Model 3 

SOO BPI Start (A) - End (B) Start (A) - End (B) Start (A) - End (B) 

WOO 19-26 (Shift CRCR) GN123 39.6 - 56.1 19.5 - 2S.1 13.2 - IS.7 
WOO 47-78 (Write CRC Char) GN123 97.S - 164.4 48.9- 82.2 32.6 - 54.8 
WOO 47-78 (Set WR Pulse Control) GM132 97.S - 164.4 48.9- 82.2 32.6 - 54.8 
WOO 95-159 (Set WR Pulse Control) GM132 198.0-331.2 99.0 - 165.6 66.0 - 110.4 
WOO 51-58 (Write Pulse CRCR) GM131 106.2 - 123.0 53.1 - 61.5 35.4 - 41.0 
WOO 53 (Write LRC Char) GM131 (112.3-113.0) * (56.5-57.2) * (37.9-38.6) • 
WOO 117 (Write LRC Char) GM131 (247.1-247.8) * (124.1-124.8) * (83.1-83.8) * 
WOO 403 (End WOO 117 + 286) GM131 ------ ------ 280.0 
ROD 19-36 (Lost Character) GN122 40.0 - 75.0 20.0 - 37.5 13.3 - 25.0 
ROD 36-37 (Set 1st Check Character) GN123 75.0 - 79.2 37.5 - 39.6 25.0 - 26.4 
ROD 95-158 (Set 2nd Check Character) GN123 198.0 - 330.0 99.0 - 165.0 66.0 - 110.0 
ROD 159-162 (EPR to Skew Reg ) GN121 330.0 - 339.0 165.0-169.5 110.0 - 113.0 
ROD 164-165 (Reset EPR) GN122 342.0 - 346.2 171.0 - 173.1 114.0 - 115.4 
ROO 167-170 (Set 1 in EPR) GN121 348.0 - 356.4 174.0- 178.2 116.0 - 118.8 
ROO 159-222 (Gate to find track) GN121 330.0 - 465.0 165.0 - 232.5 110.0 - 155.0 
ROD 159-175 (Sample LRCR-<:RCR) GM133 330.0 - 366.6 165.0 - 183.3 110.0 - 122.2 
ROO 383 (Op Complete) GM133 798.0 399.0 266.0 

556 BPI 

WOO 47-78 (Set WR Pulse Control) GN123 14.1 - 247.0 70.5 - 123.5 47.0 - 79.0 
WOO53 (End WOO and Write LRCR) GM131 (160.0-161.0) • (80 .5-81 .5) • (54 .0-55.0) * 
ROD 19-36 (Lost Character) GN122 57.0-108.0 28.5 - 54.0 19.0 - 36.0 
ROD 36-37 (Set 1st Check Char) GNI23 108.0 - 114.0 54.0 - 57.0 36.0 - 38.0 
ROD 95-158 (Set 2nd Check Char) GNI23 285.0 - 477.0 142.5 - 238.5 95.0 - 159.0 
ROD 159-175 (Sample LRCR) GM133 477.0 - 525.0 238.5 - 262.5 159.0 - 175.0 
ROD 383 (Op Complete) GMI33 1149.0 574.4 383.0 

200 BPI 

WOO 47-78 (Set WR Pulse Ctrl) GNI23 391.2 - 651.6 195.6 - 325.8 130.4 - 217.2 
WOO 53 (End WOO & Write LRCR) GM131 (447.1-447.8) * (223.9-224.6) * (149.5-150.2) * 
ROD 19-36 (Lost Character) GN122 160.0 - 300.0 80.0 - 150.0 53.2 - 100.0 
ROD 36-37 (Set 1st Check Char) GN123 300.0 - 316.8 150.0 - 158.4 100.0 - 105.6 
ROD 95-158 (Set 2nd Check Char) GN123 742.0-1320.0 396.0 - 660.0 264.0 - 440.0 
ROD 159-175 (Sample LRCR) GM133 1320.0-1466.0 660.0 - 733.2 440.0 - 488.8 
ROD 383 (Op Complete) GM133 3192.0 1596.0 1064.0 

"limits of start time 

Figure 4-7. Delay Counter Timings - - Microsecond Mode 
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Ref Signal ... ... 
/4 Timing 

ao' 

Timings in Milliseconds 
Delay Signal Logic Page Function Reference 9-Track 7-Track 

Madel 3 Tape Unit Min. Max. Min. Max. 

End WOO GM 131 Reset Go on Write + MS Control 
GM214 See Note 1 1.7- 2.0 

031 or 53 MS not LP GM132 End WO not LP Rise of Go 
GM215 5.2 - 5.8 5.2 - 5.8 

DI60TA GM133 Set Go in Sackspace + MS Control 
GM214 15.9 - 17.6 15.9 - 17.6 

096 TA GM133 Set Skwd RD or WR + MS Control 
GM214 9.5 - 10.3 9.5 - 10.3 

End Read Delay GM132 End RO not LP Rise of Go 
GM215 1.4 - 1.6 2.7- 3.1 

End R 0 Sac kspace Rise of Go 
GM215 1. 1 - 1.3 1. 1 - 1.3 

End RD LP Rise of Go 
GM215 15.9 - 17.6 15.9 - 17.6 

Sksp Reset Rd Cond. GM131 Reset Rd. Cond & Go on Sksp +ROD 
GM213 0.6 - .8 1.9- 2.2 

WD 320 GM133 End WD OP Rise of Go 
GM215 31.9- 35.2 31.9- 35.2 

WD 32 GM132 Set Read Cond On Rise of Go 
Write 3.1- 3.5 3.1- 3.5 

Mode 2 Tape Unit 

End WOO GM131 Reset Go on Write See Note 2 Check Char Check Char 
031 or 53 MS not LP GM132 End WD not LP Rise of Go 

GM215 6.1 - 6.8 6.1- 6.8 
D160TA GM133 Set Go in Sksp +MS Control 

GM214 31.9- 35.2 31.9- 35.2 
096 TA GM133 Set Skwd RD or Wr + MS Control 

GM214 19.1- 21.1 19.1 - 21.1 
End Read Delay GM132 End RD not LP Rise of Go 

GM215 3.4 - 3.7 6.1- 6.8 
End RO Sksp Rise of Go 

GM215 1.5- 1.6 1.5- 1.6 
End RD LP Rise of Go 

GM215 20.5 - 22.7 20.5 - 22.7 
Bksp Reset Rd Cond GM131 Reset Rd. Cond & Go on Bksp +ROD 

GM213 2.1- 2.4 4.1 - 4.6 
WD 320 GM133 End WD LP Rise of Go 

GM215 63.9 - 70.4 63.9 - 70.4 
WD 17 GM214 Set Read Cond on Write Rise of Go 

GM215 3.3 - 3.7 3.3 - 3.7 

Modell Tape Unit 

End WOO GM131 Reset Go on Write See Note 2 Check Char Check Char 
031 or 53 MS not LP GM132 End WD not LP Rise of Go 

GM215 12.3 - 13.6 12.3 - 13.6 
0160 TA GM133 Set Go in Sksp + MS Control 

GM214 63.9 - 70.4 63.9 - 70.4 
096 TA GM133 Set Bkwd RD or WR + MS Control 

GM214 38.3 - 42.2 38.3 - 42.2 
End Read Delay GM132 End RO not LP Rise of Go 

GM215 6.7 - 7.5 12.3 - 13.6 
End RD Sksp Rise of Go 

GM215 1.9- 2.2 1. 9 - 2.2 
End RD LP Rise of Go 

GM215 41. 1 - 45.3 41. 1 - 45.3 
Sksp Reset Rd Cond GM131 Reset Rd Cond & Go on Bksp +ROD 

GM213 5.5 - 6.2 9.5 - 10.6 
WD 320 GM133 End WD LP Rise of Go 

GM215 127.9 - 140.8 127.9- 140.8 
WD 17 GM214 Set Read Cond on Write Rise of Go 

GM215 6.7- 7.5 6.7- 7.5 

Notes 1: End WOO for 9-track model 3 occurs with WOO 403. 
2: WOO ends with the reset of write release,Go falls with the set of first check characters with Model lor Model 2. 

Figure 4·8. Delay Counter Timings - - Millisecond Mode 
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Acceptance Levels Rejectian Levels 

Operatian 
(Minimum Valts, p-p) (Maximum Valts, p-p) 

7-Track 9-Track 7-Track 9-Track 

High-Clip Write 3.25 3.25 2.75 2.75 

Hlgh-C lip Read 2.75 2.25 2.25 1.75 

Law-Clip Read 1.55 -- 1.05 --

Figure 4-9. Signal Acceptance and Rejection Levels 

Single-Shat Duratian (Nanasecands) Pin Lagic 
(See Nate) Naminal Limits Lacation Page 

R-W Check Gate 
200 180-220 B3 H2B02 (U) GC1l3 

Gate 8yte A (L) 350 315-385 83 H2D02 GC1l3 

R-W Gate (U) 300 270-330 83 C2802 GClll 

Reset R-W 
Register (L) 150 135-165 83C2D02 GClll 

RC 7 (U) 350 315-385 A2L3802 GC232 

RC Reset (L) 350 315-385 A2L3D02 GC232 

DC Reset (U) 350 315-385 A2C6802 GM124 

Read Clock VRC 
(L) 200 180-220 A2C7D02 GE221 

Write Clock VRC 
(U) 200 180-220 A2C7B02 GE231 

Delay Counter 
VRC (L) 200 180-220 A2C6D02 GE241 

Note: Letters refer to pot position on card 
(U = Upper, L = Lower) 

Figure 4-10. Magnetic Tape Control Singleshots 

The I/O monitor unit may be attached to indicate signal 
status at each step of the adjustment procedure. 

Integrator Voltage Level Check: 
1. Voltage from D-B3C4D05 to dc common should meas­

ure +3.5V (±1O%) if model 1 or 2 tape unit is 
attached. 

2. Voltage from D-B3C4D05 to dc common should meas­
ure +12V (±1O%) if model 3 tape unit is attached. 

If voltage is incorrect, replace the card (P /N 
5807219) at D-B3C4 and recheck voltage. 

Low-Clip "Fixed" Setting, Seven-Track Read: Disregard 
this check if seven-track feature is not installed. 
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1. Press reset key on P-C console or I/O monitor unit. 
2. Measure voltage between D-B3C5B03 (-12V) and the 

following emitter test points (shown on GD111, 112, 
113). All readings must be within 0±0.02 Vdc. 

3. 

D-B3C5D07 D-B3F5D07 D-B3J5D07 
D-B3D5D07 D-B3G5D07 D-B3K5D07 
D-B3E5D07 D-B3H5D07 D-B3L5D07 

If the reading on any card is not within the limits of 
0±0.02 Vdc, replace the card (P/N 5806835), then 
recheck the voltage at its test point. 

High-Clip "Fixed" Setting, Nine- Track Read: 
1. Connect jumper between D-B3M5D 13 (GB 114) and 

2. 
3. 

dc common. 
Press reset key on P-C console or I/O monitor unit. 
Measure voltage between D-B3C5B03 ( -12V) and the 
following emitter test points. If all readings are within 
0.6 to 1.2 Vdc, proceed to "High-Clip Adjustment, 
Seven-Track Read." 

D-B3C5B09 D-B3F5B09 
D-B3D5B09 D-B3G5B09 
D-B3E5B09 D-B3H5B09 

D-B3J5B09 
D-B3K5B09 
D-B3L5B09 

4. If the reading on any card is not within the limits of 
0.6 to 1.2 Vdc, replace the card (P/N 5806835). Then 
remove the jumper (step 1) and repeat checks and 
adjustments, beginning with "Low-Clip 'Fixed' Setting, 
Seven-Track Read." 

High-Clip Adjustment, Seven-Track Read: Disregard this 
adjustment if seven-track feature is not installed. 

1. Remove jumper between D-B3M5D13 and dc com­
mon. Connect jumper between D-B3M5D12 and dc 
common. 

2. Press reset key on P-C console or I/O monitor unit. 
3. Connect voltmeter (+) lead to D-B3C5B09 and (-) 

lead to D-B3C5B03 (-12V). 
4. Adjust upper pot on card at D-B3C4 until the meter 

reads 1.75V. If this is not possible, replace card (P/N 
5807219) at D-B3C4 and adjust upper pot for 1.75V. 

5. Measure voltage between D-B3C5B03 ( -12V) and the 
following emitter test points. All readings must be 
within 1.65 to 1.85 V dc. 

D-B3C5B09 D-B3F5B09 D-B3J5B09 
D-B3D5B09 D-B3G5B09 D-B3K5B09 
D-B3E5B09 D-B3H5B09 D-B3L5B09 

6. If all readings are within the limits of 1.65 to 1.85 
Vdc, proceed to "Write Adjustment." If any reading 
is outside these limits, determine the voltage spread 
between the lowest and highest readings. 
a. If the maximum spread is within 0.2V, adjust the 

upper pot on card at D-B3C4 to bring all output 
readings (step 5) within the specified range. 

b. If the maximum spread is greater than 0.2V, record 
the readings, then delete only those readings 



necessary to bring the spread of the remaining 
readings within 0.2V. Replace the cards (P/N 
S80683S) in the channels whose readings were 
deleted. Then remove the jumper (step 1) and re­
peat the entire adjustment procedure, beginning 
with "Low-Clip 'Fixed' Setting, Seven-Track Read." 

Write Adjustment: 
1. Remove jumper between D-B3MSD 12 and dc com­

mon. Connect jumper between D-B2ESB 13 (GB341) 
and dc common. 

2. Press reset key on P-C console or I/O monitor unit. 
3. Connect voltmeter (+) lead to D-B3CSB09 and (-) 

lead to D-B3CSB03 ( -12V). 
4. Adjust lower pot on card at D-B3C4 (level-setter) un­

til the meter reads 2.5V. If this is not possible, re­
place card (part S807219) at D-B3C4 and adjust for 
2.SV, then repeat adjustments, beginning with "High­
Clip Adjustment, Seven-Track Read." 

S. Measure voltage between D-B3CSB03 ( -12V) and the 
following emitter output pins. All readings must be 
within 2.4 to 2.6 V dc. 

D-B3CSB09 D-B3FSB09 
D-B3DSB09 D-B3GSB09 
D-B3ESB09 D-B3HSB09 

D-B3JSB09 
D-B3KSB09 
D-B3LSB09 

6. If all readings are within the limits of 2.4 to 2.6 V dc, 
proceed to step 7. If any reading is outside these 
limits, determine the voltage spread between the low­
est and highest readings. 
a. If the maximum spread is within 0.2V, adjust the 

lower pot on the card at D-B3C4 to bring all output 
readings (step S) within the specified range. 

b. If the maximum spread is greater than 0.2V, record 
the readings, then delete only those readings neces­
sary to bring the spread of the remaining readings 
within 0.2V. Replace the cards (PIN S80683S) in 
the channels whose readings were deleted. Then 
remove the jumper (step 1) and repeat the entire 
adjustment procedure, beginning with "Low-Clip 
'Fixed' Setting, Seven-Track Read." 

7. Remove jumper between D-B2ESBI3 and dc common. 
8. Run diagnostic program 0807. If test does not per­

form correctly, check signal acceptance and rejection 
levels (paragraph 4.12.6). 

4.13 SYSTEM/360 ADAPTER 

4.13.1 Service Check 

Diagnostic programs test the operation of I/O commands, 
status indicators, data buffer, drivers, and gating controls. 

Description 

1. PID 08CD enables the CE to test the 1800 side of the 
adapter while it is off-line to the System/360 channel. 

SY26-5956-6 
FES: SS27-0724 

The System/360 reset line has to be tied down on the 
1826 boards to run this test. 

2. PID F4D4 may be used to test the System/360 side of 
the adapter when the 1800 channel has been reter­
minated or has bypassed the System/360 adapter fea­
ture by means of special jumper boards (P/N 2242726). 
Routines A and B of this section test the transfer of 
data between the two systems provided that tiedown 
jumpers are installed as called for on the System/360 
printouts when execution of these routines is called 
for by setting section switch 2 or by instructing the 
diagnostic monitor to cycle routines A, B, or A and B. 

3. PID's 08CE for the 1800 and E4DS for the System/ 
360 running concurrently, will test all the functions 
of the adapter. The System/360 CPU must have 
available 16k bytes of storage for this test and re­
quires the use ofDMA 4, DMA 8-9, DME, or DM44. 
PID 08CE does not use the 1800 monitor, but uses 
the relocatable loader. 

4.13.2 Singleshot Adjustments 

Adjust the 'transfer' singleshot and the 'tag sample' single­
shot per the follOWing procedure. Use the CE alignment 
screwdriver, PIN 460811. 

1. Refer to FY141 and connect a jumper from 26A­
B3F2D 11 to 26A-B3L3D 1 O. With P-C clock running, 
scope pin 26A-B3L3B13 and adjust bottom pot on 
card at 26A-B3L3 so that 'tag sample' pulse (negative) 
is 300 (±30) nanoseconds wide. 

2. Refer to FY201 and connect a jumper from 26A­
B3F2Dll to 26A-B3L3B07. Scope pin 26A-B3L3D13 
and adjust middle pot on card at 26A-B3L3 so that 
'transfer SS' pulse (negative) is 300 (±30) nanoseconds 
wide. 

3. Refer to FV2S0 and connect a jumper from 26A­
B3F2Dli to 26A-B3L3D02. Scope pin 26A-B3L3D12 
and adjust the top pot on card at 26A-B3L3 so that 
the output pulse (negative) is 300 (±30) nanoseconds 
wide. 

4. Remove jumpers attached in steps 1,2, and 3. 

S. While running PID 08CD, do the following: 
a. Scope pin 26A-A3H7B07 and adjust bottom pot 

on card at 26A-A3H7 for a 3D-millisecond nega­
tive pulse. 

b. Scope pin A26-A3H7B03 and adjust top pot on 
card at 26A-A3H7 for a 3D-millisecond negative 
pulse. (Refer to ALD FW902 for preceding 
adjustments.) 

4.14 ANALOG INPUT 

4.14.1 Precautions 

1. Do not remove or install a card in the 18S1 Multi­
plexer Terminal with system power on. 
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2. If common-mode voltage in excess of 10 volts (ac or 
dc) is present on the customer input lines, or if there 
is a possibility of the occurrence of such voltage, the 
lines must be disconnected by the customer prior to 
removal or insertion of the multiplexer relay card in 
that channel. Mercury bridging of the relay points 
during removal or insertion of the card may impress 
the entire common-mode voltage across the flying 
capacitor, relay points, or amplifier, resulting in com­
ponent damage. 

3. Multiplexing cards and amplifier cards in the 1851 
units must be kept dry and free from contamination. 
Do not allow the protective coating on the cards to 
become damaged. 

4. Handle the cards only by the edges. Fingerprints, 
pencil marks, and other contaminants will decrease the 
leakage resistance of the cards and impair the accuracy 
of the analog input subsystem. 

5. Do not use cleaning solvents on cards or components 
in the low-level circuits. 

4.14.2 Service Checks 

Diagnostic program 0821 is a monitor-controlled function 
test that checks the analog input feature under two-data­
channel (random) control. 

Diagnostic program 0822 is a monitor-controlled function 
test that checks the analog input feature under single-data­
channel (sequential) control. 

Diagnostic program 0823 is;a monitor-controlled function 
test that checks the analog input feature under direct pro­
gram control. 

Accuracy and Repeatability 

SpeCifications for system accuracy and repeatability are 
given in the IBM Data Acquisition and Control System 
Installation Manual- Physical Planning. (See FE Bibliography 
- 1800 System, Order No. SY26-0560.) Accuracy and re­
peatability can be checked with diagnostic program 0823. 

4.14.3 Analog Input Calibration 

The ADC calibration procedure is given on system diagram 
QD81O. The differential amplifier calibration procedure is 
given on QD815. The following reference drawings are pro­
vided: ADC analog board on QD935, differential amplifier 
on QC935, sample-and-hold amplifier on QD931. Informa­
tion on the AI calibration facility is given in paragraph 
2.12.2. 

4.14.4 Singleshot Adjustments 

The analog input singleshot adjustment procedures are given 
on system diagram QD930. Adjust singleshots with the CE 
alignment screwdriver, PIN 460811. 

For adjustment service hint see paragraph 1.6.2. 
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4.14.5 Resistance Bulb Thermometer (1851 Model 2) 

The RBT assembly is mounted on the rear surface of the iso­
thermal terminal block. The resistive element is sealed in a 
tubular metal case and the leads are brought out to a terminal 
plate. Padder resistors are mounted on the underside of the 
terminal plate and are factory calibrated to make the RBT 
fit a linear resistance-temperature curve. 

The RBT circuit requires no service or adjustment during 
normal operation. If circuit failure occurs, matching ele­
ments may be changed without affecting accuracy. How­
ever, the RBT element and its padder resistors mounted on 
the isothermal block are a matched set, and failures in any 
one of the components therein will require replacement of 
the entire set. 

A check to verify correct operation of the RBT, the ana­
log input path, and the ADC can be made as follows: 

1. With the ADC, read the RBT output voltage Vrbt (the 
second address in the 1851-2 containing the RBT) and 
record this value. 

2. With the ADC, read the RBT reference voltage Vref 
(the first address in the 1851-2 containing the RBT) 
and record this value. 

3. Using one of the follOWing formulas, determine the 
temperature of the 1851-2 isothermal terminal block. 

Trbt(OF) = 51.876 Vrbt + 41.0 
Vref 

Trbt(oC) = 28.82 Vrbt + 5.0 

Vref 

The computed temperature should be within approx­
imately 100 F of the room in which the 1851-2 is installed. 

4.15 ANALOG OUTPUT 

4.15.1 Service Check 

Diagnostic program 0826 is a monitor-controlled function 
test that exercises and tests the reliability of the AO registers 
in all modes. Proper operation is verified by scoping. 

4.15.2 Analog Output Calibration 

Analog output calibration is performed using the Fluke 
885/AA Precision Voltmeter obtainable from the area ICAR 
center. (See 2.12.1.) 

The analog output calibration procedure is given on sys­
tem diagram TA002. A reference drawing for this calibra­
tion is provided on TA004. 

4.15.3 1856 Blower Removal/Replacement 

The two blower assemblies in the rear compartment of the 
1856 must be removed for access to terminals and connectors. 



Removal 

1. Remove ac power to the 1856 unit. 
2. Disconnect blower power connector located above 

blower assembly. 
3. Support blower assembly with one hand and discon­

nect the two quarter-turn fasteners by turning counter­
clockwise with a screwdriver. 

4. Using care not to bend or loosen any connectors, pull 
blower assembly straight back. 

Replacement 

The blower assemblies rest against some of the cables in the 
rear of the 1856. All cables must be properly positioned 
before the blower assembly is installed. 

1. Insert the blower power plug. 
2. Carefully insert the blower assembly so that the blower 

exhaust ports enter the 1856 plenums. 
3. Secure the two fasteners (at the top of the assembly) 

by turning clockwise. 
4. Check that no connectors become bent or loosened 

when the blower assembly is pushed against the flat 
cables to permit closing the rear cover. 

Filter 

Figure 4-11. 1856 Analog Output Terminal- - Filter Replacement 

4.15.4 1856 Blower Filter Replacement 

Each blower assembly (Figure 4-11) contains a plastic foam 
fIlter that wraps around the blower motor. 

1. Turn off the 1828 mainline switch. 
2. Grasp filter and remove by pulling straight out. 

Note: Plastic fIlters can be cleaned by vacuuming or 
by washing in warm water that contains a mild soap 
or detergent. If fIlters are cleaned by washing, a system 
of rotation should be set up whereby a thoroughly dry 
fIlter is available to replace the one that is presently 
removed. Filters that are cleaned by vacuuming should 
be reinstalled so that the direction of air flow is the 
same as it was before removal. Discard any filter that 
shows signs of deterioration. 

3. Install clean, dry filter by feeding the ends fully into 
the channels on the blower assembly. 

CAUTION 
Exercise care that cables under filter are not disturbed. 

Filter 
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4.16 DIGITAL INPUT 

4.16.1 Service Check - - Digital Input and Process Interrupt 

Diagnostic program 0824 is a monitor-controlled function 
test that checks the operation of digital input features under 
data-channel control. 

Diagnostic program 0825 is a monitor-controlled function 
test tha,t checks operation of digital input features under 
direct program control. 

The digital-input test card (paragraph 2.12.3) is used with 
each of these tests to provide a known input bit configura­
tion. 

4.16.2 Service Check· - Pulse Counter 

Diagnostic program 08C8 (I/O scope routine) is used in con­
junction with the programmable CE test pulse (2.9) to check 
pulse counter operation. 

4.17 DIGITAL OUTPUT 

4.17.1 Service Check 

Diagnostic program 0827 is a monitor-controlled function 
test that exercises the digital output registers in all modes. 

The digital--output test cable (2.12.4) is used with the 
function test to permit displaying the DO group (16 bits) on 
the I/O monitor unit. 

4.17.2 Singleshot Adjustments 

Adjust single shots with CE alignment screwdriver, PIN 
460811. Adjust each single shot duration to that specified 
in the system diagram. Figure 4-12 is a list of digital output 
singleshots, their durations, limits, pin locations, and logic 
page locations. 

For adjustment service hint see paragraph 1.6.2. 

4.18 SELECTOR CHANNEL 

4.18.1 Service Check 

The follOWing monitor-controlled function tests are provided 
for checking the operation of the selector channel: 

4-14 (2/70) 

Single - Shot Duration Pin 
Nominal Limits Location 

PO Busy 
(Lower Pot) 1.5 ms 1.35-1.65ms B3 E3 004 

PO Busy Reset 
(Lower Pot) 1.5 ms 1.35-1.65 ms B3E4D04 

PO Reset 
1.5..,sec 1.35-1.65 ..,sec B3E2B02 (Upper Pot) 

Figure 4-12. Digital Output Singieshots 

0810 
0811 
0812 
0813 
0814 
0892 

Selector channel function test 
2841 fUnction test 
2311 function test 
Two-channel switch function test 
CE pack initialization 
2841/2311 MPX on-line test 

4.18.2 Singleshot Adjustments 

Logic 
Page 

PB051 

PB051 

PB051 

The selector channel single shot adjustments are given on sys­
tem diagram FSO 11. Adjust single shots with the CE align­
ment screwdriver, part number 460811. 

4.19 COMMUN ICATIONS ADAPTER 

4.19.1 Service Check 

The following monitor-controlled function tests are provided 
for checking the operation of the communications adapter: 

080E Communications adapter Wraparound 
080D Communications adapter transmit/receive 
0891 Communications adapter MPX on-line test 

4.19.2 Adjustments 

No adjustments are required for the communications 
adapter feature. 



Power on/off sequencing for the 1800 system is described 
in the FE Theory of Operation, Processor-Controller, and is 

Chapter 5. Power Su ppl ies 

shown graphically in the maintenance diagram manual 
(FEMDM). 

Section 1. Basic Unit 

The 1800 system operates from one three-phase mainline 
power cord. The primary voltage input is 208/230 Yac 
(+10%;-8%) at 60 Hz, or 195/220/235/380/408 Yac (+10%; 
-8%) at 50 Hz. 

Primary power enters the 1801 or 1802 through a line 
fIlter and a 50-amp mainline power circuit breaker (CBl) 
and is sequenced to all system units except the 1053 Printer 
and the 1816 Printer-Keyboard. The 1053 and 1816 have 
their own mainline power cords. 

For all normal maintenance operations, the circuit 
breakers on the 1801 or 1802 power sequence box are left 
on and the system is powered up and down from the on and 
off switches on the programmer's console. The circuit 
breakers are provided for isolation of branch circuit over­
loads, but they may also be tripped manually as a safeguard 
against power being restored to a unit that has been shut 
down for servicing. 

5.1 PRECAUTIONS 

1. Before connecting or disconnecting ac power cables in 
any system unit, remove primary power as directed in 
paragraph 1.3.2. 

2. Before working on any power supply, remove power 
from the unit and allow at least one minute for 
capacitors to discharge. Check the dc output voltage 
with a meter before attempting maintenance. 

3. Remove power before replacing power supply regula­
tor cards. 

4. Each power supply heat sink is at an electrical poten­
tial when power is on. Do not permit heat sinks to 
become shorted to one another or to the machine 
frame. 

5. Do not defeat the functions of power sequence relays 
or sense relays by picking them manually or by jump­
ering the points, as damage to solid-state components 
may result. 

6. Do not operate power supplies without at least 25% 
rated load. (See 5.5.1.) 

5.2 SYSTEM POWER-ON PROCEDURE 

1. Check that operations-monitor switch is off. 
2. If System/360 adapter is installed, check that System/ 

360 is in a stopped condition. 
3. Press the on button. Power-on lamp should light and 

gate blowers should operate in all units. After a delay 
of several seconds, the ready lamp should turn on to 
indicate that dc voltages are present and the system is 
ready for operation. 

4. The lamp.test button may be pressed to check opera· 
tion of all console indicator (small) lamps. 

5.3 SYSTEM POWER·OFF PROCEDURE 

1. If System/360 adapter is installed, see 1.3.4. 
2. Turn off operations-monitor switch. 
3. Press the off button. The off button drops all power 

in the system with the exception of the 115-Yac con· 
venience outlets and the 24-Yac sequencing voltage. 
In the 1828 Enclosure, the 115 Yac is used to power 
the AI calibration facility, and the 24 Yac is used to 
power the PYR-2 zener reference supply. 

5.4 ADJUSTMENT AND REMOVAL PROCEDURES. 

With the exception of the 48-Y dc supplies and several 
special-purpose supplies, the 1800 system uses standard 
MPS (medium power standard) power supplies. They are 
housed in vertically mounted tubs at the rear of each unit. 
Servicing access is by opening the rear cover of the bay and 
by opening the swinging gates at the front. 

5.4.1 MPS Power Supply Adjustment 

It will be necessary to adjust a power supply output voltage 
if the regulator card is replaced or if the setting of the volt­
age adjustment has been changed for marginal checking pur­
poses (1.4) or as a result ofvibration. 
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Before adjusting or replacing a power supply whose out­
put voltage is incorrect, determine that the input voltage 
at the primary of the power supply transformer is within 
+ 10%, -8% of the nominal value. 

An adjustment pot (Rl) on each MPS power supply per­
mits adjusting the output voltage at least ±8%. The lock nut 
on the adjustment shaft should be tight enough to prevent 
the shaft from turning due to vibration, but not so tight that 
the shaft cannot be turned with a screwdriver. Tightening 
the lock nut after adjustment may cause the shaft to turn 
and change the voltage setting. 

Voltages should be adjusted as close as possible to the 
nominal value and should be measured with a Weston 901 
meter (0.5% accuracy), or equivalent, at the points specified 
on the follOWing logic pages: 

1801/1802 
1803 
1826-1 or 2 
1826-3 

YAOlO 
YS240 
YB140 
YB240 

Voltage measurements are considered valid only after power 
has been on for at least 15 minutes to allow temperatures 
to stabilize. 

The output of each MPS power supply is adjusted at in­
stallation and will change only slightly with aging of regula­
tor components. A change in output voltage in conjunction 
with a machine failure is often a result of the failure rather 
than the cause. Do not attempt to correct the trouble by 
adjusting the power supply voltage. 

Figure 5-1. Power Supply Fan Assembly and Air Filter 
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5.4.2 MPS Power Supply Removal/Replacement 

1. Remove mainline power and take necessary measures 
to prevent its being restored. Wait at least one minute 
for capacitors to discharge. 

2. Disconnect external leads to the power supply 
terminal board. 

3. Remove the two retaining clips (one at the top, one 
at bottom) on the exposed ends of the power sup­
ply rails. Slide the supply out of the machine. 

4. Reverse this procedure to install the supply. 

CAUTION 
If power supply is being replaced, make certain that 
correct input transformer is provided (50 or 60 Hz) 
and that transformer primary is wired correctly for 
the input voltage. 

5.4.3 Power Supply Filter Replacement 

Fans are mounted at the bottom of each power supply tub. 
The fan housing contains a replaceable plastic filter (Figure 
5-1) that must be periodically inspected, and replaced as 
required. 

Plastic filters can be cleaned by vacuuming or by washing 
in warm water that contains a mild soap or detergent. If 
filters are cleaned by washing, a system of rotation should be 
set up whereby a thoroughly dry filter is available to replace 
the one that is presently removed. Filters that are cleaned 
by vacuuming should be reinstalled so that the direction of 



air flow is the same as it was before removal. Discard any 
filter that shows signs of deterioration. 

5.5 TROUBLESHOOTING PROCEDURES 

The recommended troubleshooting procedure for 1800 sys­
tem power malfunctions is shown in Figure 5-2. Figures 5-3 
through 5-7 show the dc voltage distribution from power 
supplies in the various system enclosures. These tables are 
useful in tracing program-detected failures to a particular 
power supply. 

5.5.1 Power Supply Overload 

Problems related to loading of dc power supplies can be 
analyzed by application of Ohm's law. The minimum load 
resistance to be expected can be found by dividing the power 
supply output voltage by the rated output current. For 
example, a 6V, 4 amp power supply can safely supply power 
to a load of 1.5 ohms. 

Section 2. 

5.6 POWER PAC· ·1856 ANALOG OUTPUT 
TERMINAL 

DC service voltages for the analog output modules are listed 
in Figure 5-8. These five voltages are supplied by the power 
pac module, which receives 208Vor 230V at 60 Hz (or 220V 
at 50 Hz) from the power outlet bus in the 1828 Enclosure. 

The power pac contains a power on/off switch and two 
line fuses. Each dc supply has a voltage adjustment screw 
and an overcurrent fuse mounted adjacent to the voltage 
test jack on the front of the power pac. The regulator cards 
(SMS) for each supply voltage are accessible from the front 
of the power pac and are positioned in the same vertical 
relationship as the corresponding test jacks. 

CAUTION 
Turn off power pac switch before replacing regulator 
cards. Refer to 1.3.2. 

5.6.1 Power Pac Voltage Adjustment 

DC voltages supplied by the power pac are measured and ad­
justed on the front panel of the power pac module, using 
the same procedure outlined for MPS power supplies in 
5.4.1. 

The power supply and regulator circuit are designed to 
accommodate moderate overloads of short duration. If the 
overload exceeds 25 to 50% of rated load, the overcurrent 
CB will trip or the fuse in the primary circuit will open. 
Surge-type overloads usually cause the CB to trip before the 
fuse opens. 

A power supply can be overloaded by any condition that 
causes excessive current to be drawn from the supply. This 
could result from a sudden rise in input voltage, failure of 
the regulator circuit, or a decrease in load resistance. 

Some power supplies in the 1800 system have load re­
quirements that vary according to the number of machine 
features installed. Each of these supplies has the maximum 
load rating, and the regulator circuit maintains the initial 
voltage setting over wide variations of load. However, the 
regulator circuit does not function properly if the supply is 
operated with less than 25% rated load. To counter this 
condition, preload resistors are connected in the output cir­
cuits of the supplies as described on Y AO 10 (1801/1802) and 
YBI40 (1826). 

Features 

5.7 PRECISION VOLTAGE REFERENCE 

The PVR model 1 receives +30V from the power pac module 
and supplies a +20V (nominal) reference voltage for opera­
tion of unipolar digital-analog converters, model 1 and mod­
e12. The PVR model 2 receives +30V and -30V from the 
power pac module and supplies +20V and -20V (nominal) 
reference voltages for operation of bipolar digital-analog 
converters, model 3 and model 4. The PVR-2 also receives 
24 Vac from the processor-controller to power a circuit that 
maintains temperature stability of the zener reference during 
power-off periods. 

Note: From a cold start, a warmup period of approxi­
mately 24 hours is required for the zener reference in 
the PVR-2 before accuracy will meet specifications. 

PVR output voltages can be checked at the test jacks on 
the front of the PVR and DAC modules; however, voltage 
adjustment must be performed using the analog output cali­
bration procedure given on system diagram T A002. 

The PVR short-circuit protect feature (installed on EC 
411740) senses either a drop in output voltage or excessive 
current in the PVR output circuit, and drops the output 
voltage to zero if either condition exists. To reset the short­
circuit protect feature, it is necessary to turn off the power 
pac ac switch for approximately 5 seconds. When the switch 
is turned on, PVR output voltage will be restored only if the 
fault condition has been removed. 
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1801/1802 

Check fuses, relays, 
and de volts 
(Group B of Fig 5 - 3) 

Correct trouble, power 
up, and check de 
voltages. 
Run diagnostics if 
necessary. 

Check overcurrent 
CBs at MPS supplies 
in 1801/1802 
(Graup B of Fig 5-3) 
and 1826 (Fig 5 and 6) 

1803 1826 

On 

Preliminary checks: 

1. Customer description of trouble. 
2. Mainline and EPO switches, power-on lights, blowers, 

and motors at all units. 
3. Open machine covers and check for smoke, acrid odor, etc . 
4. Check historical efror log. 

No 

Check ac power input 
from 1801/1802 CB2, 
fuses, relays, and de 
yolts 

Check ac power input 
from 1801/1802 CB2, 
fuses, relays, and 

Check ac power input 
10 1828 from 1801/ 
1802 CB3, power pac 
fuses, and de outputs 
(Fig 5-8) 

Check ac power input: 
1053-1816 line cord, 
1054-1055 (115 Vae) 

from P- C tailgate 

1. Check for primary 
voJtage surge. 

2. Check for primary 
short. 

de volts 
(Fig 5-4) (Fig 5 and 6) 

Yes No 

1. Replace regulator card. 
2. Replace power supply. 

switches, 
1627 (115 Vae) from 
P-C. 

1442, 1443, 1810 
(primary service) 
from p- C. 

2401-2402 (primary 
service) from 1802 
CB4. 

Check fuses, circuit 
breakers, and power 
su lout ut at unit. 

3. Isolate fault by disconnecting portions of load circuit. 
4. Check power supply preload- (parograph 5.5.1). 
5. Check power supply and input/output circuits for shorts or opens. 
6. Check cable connections (power and ground), minibus and 

vol tage crossover connections. 
7. Scope ac and de lines for intermittent disturbances and noise 

(sharp transients may not be detected on the oscilloscope). 
8. 1856 power pac-see paragraph 5.6. 
9. PVR-see paragraph 5.7. 

3. Reset CBl 

1. Check primary ekt 
fuses (Fig 5 - 3). 

2. Meter de output of 
supply as "On" 
button is pressed. 

On 

On 

Verify mainline input 
OK: 
1. Room dist. panel. 
2. Line cord. 
3. EPO switeh(es) 

Check Fl and F2 
(24 Vae) 



Pri Ckt via 
Group C81,Kl,K2 
(Ref Power DC Sense 

Fig. 5-2) Supply Volts T8 K4 Relay 1801/1802 Distribution Other 
F34 F35 F36 

1@ 
Gate A (top bus 8, bottom bus 6 @@ , 1442, I/O monitor, 

+ 6 12-1 Fll 8 12 @)SLT diode-gate voltage, MPX solid- 1851: solid-state block 
state X drivers switches 

2 +3 13-1 F12 4 Gate C (bus 12) SLT collector voltage; 
Gate N (console) Lamp Test switch 

1442 

3 + 6 12-3 F13 9 Gate 8 (bus 6 @ , 8) diode-gate voltage; 
Gate Q (CE Panel) CE Sense switches 

Gate A (bottom bus 4 @») core storage; 1054, lOSS, 1816, 1053 
Gate 8 (bus 4) core storage and op monitor; 

5 +12 12-10 FlO 14 Gate C (bus 4) 1627 drivers; 
Gate D (bus 4) TAU; 
Gate N switches and message lamps 

q +3 13-3 F16 5 Gate 8 (bus 12) SLT collector voltage; 
Gate H 1/0 channel termination 

A 
9@ +3 Gate A (top bus 12, bottom bus 8 @) 7-13 F31 22 SLT collector voltage 

10 +3 13-5 F18 6 Gate D (bus 12) SLT collector voltage and 
digital I/o subchannel termination 

I/O monitor 

Gate C (bus 8) SLT diode-gate voltage 1442, I/O monitor,· 1851 
12 + 6 12-6 F20 10 Gate D (bus 8) SLT diode-gate voltage (if supply # 1 is not 

(1801 boards A I, 81; 1802 all boards) installed} 

13 + 6 12-8 F21 11 Gate D (bus 6) SLT diode-gate voltage 
(boards A2, 82, A3, 83) 

15 - 3 13-7 F23 7 Gates A, 8, C, D (bus 10) SLT bias voltage; 1442, 1/0 monitor 
Gates Fond G integrators (1816-1053) 

16 -15 13-12 F7 12 Gate A (bottom bus 6 @) ) and Gate 8 (bus 6) 
two-usee core storage 

17 -9 to -12 13-11 F8 13 Gate A (bottom bus 2 @ ) and Gate 8 (bus 2) 
two-usee core storage 

6CD +36 13-14 F14 - Gate D (bus 2) contact-sense source voltage 
(via +36V overvoltage-protect circuit) 

6® -12 13-13 F15 - Gate D (bus 2) tape adapter unit 

7-4 Gate A (top bus 2) AI amplifiers and current 1851: di ff erent i a I 
8® +30 via RY17, F17 17 

RY18,RY19 source card amplifiers, R8T 

B 7-8 Gate A (top bus 6) AI ampl ifi ers, current 1851: differential 
11 -30 via RY17, F19 18 source card, sync-ready driver; amplifiers 

RY18,RY19 Gate C (bus 6) DI and DAO sync-ready drivers 

12-12 Gate A (top bus 4) S&H or buffer amplifier, 1851: relay block 
14® +12 via RY17, F22 -

RY18,RY19 MPX relay X drivers switches 

8-2 Gate C (T81l) 1054-1055 magnet drivers; 1054, lOSS, 1816, 1053 18 +48 via F24 F9 -
and RY16 Gate D (T818) 1816-1053 magnet drivers 

CD 1801 only (i) 1802 only @ Four-usee core storoge only @ 32k core storage only ® AI only @ Alar 32k core storage only· 

Figure 5-3. DC Voltages - - 1801/1802 Processor Controller 
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Power DC TB Sense Distribution 
Supply Voltage Relay 

1 +12 4-4 K-2 Gate B Bus 4 

2 + 6 4-3 K-2 Gate B Bus 8 

3 - 3 4-2 K-2 Gate B Bus 10 

4 + 3 4-1 K-2 Gate B Bus 12 

5 -15 4-5 CD Gate B Bus 6 

6 -10 4-6 CD Gate B Bus 2 

CD Ready indicator on from -10V and -15V supplies after K-l 
is picked by K-2 . 

• Figure 5-4. DC Voltages - - 1803 Core Storage Unit 

Pri Ckt via 
CB2 (1801/2) 

Power DC & Mainline Sense 
Supply Volts TB Switch Relay 1826 Distribution Other 

Gate A (bus 8 ® ) SLT diode-gate voltage, I/O monitor <D 
1 +6 4-4 Fl - MPX solid-state X drivers; 1851: Solid-state block 

Gate B (bus 8) SLT dlode-gate voltage switches 
(boards A I, B 1) 

2 - 3 4-3 F5 - Gate A (bus 10 ® ) and Gate B (bus 10) 
SLT bias voltage 

I/O monitor <D 

Gate B (bus 12 @ , 4 @) SLT collector I/O monitor <D 
3 +3 4-1 F3 - voltage and digital I/O subchannel 

termination 

4 +6 4-5 F2 - Gate B (bus 6) SLT diode-gate voltage 
(boards A2, B2, A3, B3) 

5® 
.Gate A (bus 12) SLT collector voltage and 

+3 4-2 F4 - I/O channel termination (1800 and 360); 
Gate B (bus 4 @ ) 

6 +36 4-6 F6 - Gate B (bus 2) contact-sense source voltage 
(via +36v overvoltage-protect circuit) 

7@ +12 5-2 RY4 - Gate A (bus 4) S&H or buffer amplifier, 1851: relay block 
via RY3 F8 MPX relay X drivers switches 

4-14 Gate A (bus 2) AI amplifiers and current 1851: differential 8@ +30 via RY1, F9 1 
RY2, RY3 source card amplifiers, RBT 

4-13 
Gate A (bus 6) AI amplifiers, current source 1851: differential 9@ -30 via RY1, FlO 2 

RY2,RY3 card, sync-ready dnver amplifiers 

90 -12 4-14 FlO - Gate A (bus 2) -

<D Modell 1826 only ® AI Expander or System/360 Adapter only @ Boards A I, B I, A3, B3 

@ Boards A2, B2 (from supply 3 if supply 5 is nat installed) ® Used for AI Expander, System/360 Adapter, or when more than eight groups 

of DO are installed ® AI Expander only o Communication Adapter only 

• Figure 5-5. DC Voltages - - 1826 Data Adapter Unit, Models 1 and 2 
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Power DC Pri ckt via CB2 Sense 1826-3 
Supply VoltagE TB (1826/2) & Relay Distribution Other 

Mainline Sw 

Power 
1856 Distribution Supply* 

1 -12 4-4 Fl - Gate A Bus 2 
Gate B Bus 2 +30v DAC voltage switches, analog driver amplifier, 

PVR mod I, PVR mod 2 

2 +6 4-3 F2 - Gate B Bus 8 I/o Monitor 
Gote A Bus 8 Plug Al -30v DAC voltage switches, analog driver amplifier, 

PVR mod 2 

3 -3 4-2 F3 - Gate A or B I/o Monitor 
Bus 10 Plug A12 + 6v SLT diode-gate voltage, 0.45a drivers 

4 +3 4-1 F4 - Gate B Bus 12 I/o Manito 
Plug A3 + 3v SLT collector voltage CD 

5 +3 4-6 F6 - Gate A Bus 12 
- 3v SLT bias voltage 

* Measure voltage from test jack to logic-common jack 

Figure 5-6. DC Voltages - - 1826-3 Data Adapter Unit CD DAO subchannel termination on last 

Pri Ckt via 
Power Mainline Sw 
Supply TB and Fuse 

2310A 2310C 
FlO F4 

+ 6v 2-5 F5 F5 

- 3v 2-3 F6 F6 

+ 3v 2-1 F7 F7 

2-7 F9 
+48 v via F9 F4 FlO 

and RYI Fll 

1856 only. 

Figure 5-8. Power Pac DC Voltages-
1856 Analog Output Terminal 

1810 Distribution Other 

Gate A (bus 8) and each Single Disk Storage (TB 1-3), I/o monitor 
SLT diode-gate voltage 

Gate A (bus 10) and each Single Disk Storage (TBI-2) 
SLT bias voltage ' 

I/O monitor 

Gate A (bus 12) SLT collector voltage and I/O channel termination; I/O monitor 
Each Single Disk Storage (TB 1-1) SLT collector voltage 

Each Single Disk Storage (TB 1-5) operator switches and lamps, magnet 
voltage, access and detent controls, +35v regulator (for write drivers) 

Figure 5-7. DC Voltages--181O Disk Storage 
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6.1 LOCATIONS SHOWN IN SYSTEM DIAGRAMS 

6.1.1 System 

Card Feature Codes and Locations, BAOOI 
I/O Channel Interface Cable Routing, CT990-997 

6.1.2 1801 and 1802 Processor-Controllers 

Analog Board Adjustment and Test Points, QD935 
Channel Interface to I/O Monitor, CU901-931 
Core Storage Board, Four-Microsecond: 

Bottom Board Terminals, 4k, SDOn 
Bottom Board Terminals, 8k, SD071 
Core Storage Board Connectors, SD012 
Diodes on Diode Board, 4k, SD082 
Diodes on Diode Board, 8k, SD081 
Sense Connections, 4k, SD062 
Sense Connections, 8k, SD061 

Core Storage Board, Two-Microsecond: 
Bottom Board Terminals, 4k, SAOn 
Bottom Board Terminals, 8k, SA071 
Core Storage Board Connectors, SA012 
Diodes on Diode Board, 4k, SA082 
Diodes on Diode Board, 8k, SA081 
Sense Connections, 4k, SA062 
Sense Connections, 8k, SA061 

DI Adapter Location Assignment, RAOOO 
DO Adapter Location Assignment, TLOOO 
Gate Power Distribution, Y A159 
PC Adapter Location Assignment, RBOOO 
PI Assignment Chart, RCOOO 
Power and Signal Connectors, BPOOI 
Programmer's Console Assembly, BLOOI 
S&H Amplifier Adjustment Points, QD931 
Special Voltage Distribution, YA231-232 
1054 Adapter Interface to Reader, ES821-831 
1055 Adapter Interface to Punch, ES871-881 
1442 Adapter Interface to CRP, EN831-891 
1443 Adapter Interface to Printer, EL121, 221, 401, 

421,431,441 
1627 Adapter Interface to Plotter, EK271 
1816-1053 External Connections, EG 101 

6.1.3 1826 Data Adapter Unit 

Analog Board Adjustment and Test Points, QD935 

I CA Data Set Interface MK031 
CA Personality Wiring MA008, MK008 
DI Adapter Location Assignment, RAOOO 
DO Adapter Location Assignment, TLOOO 
PC Adapter Location Assignment, RBOOO 
PI Assignment Chart, RCOOO 

Chapter 6. Locations 

S&H Amplifier Adjustment Points, QD931 
I Selector Channel Interface FS021-061 

Signal and Power Tailgates, YB650 
System/360 Adapter Interface, FV201-271, 

FV401-411 

6.1.4 1828 Enclosure 

Signal and Power Tailgates, YD210 
1851 Card Receptacle Wiring, QC 110-120 
1851 Differential Amplifier Adjustment and Test 

Points, QC935 
1851 Mixer Panel, QC 100 
1851 Multiplexer Addresses, QC060 
1851 Multiplexer Configuration, QC040 
1851 Multiplexer Drive Line Tracing Chart, QC130 
1851 Terminal Location and Range, QC070 
1856 AO Assignment Chart, TAOOO 
1856 AO Configuration, TA003-004 
1856 AO to Customer Terminal, TA007 
1856 Tailgate Area, TA950 

6.2 FRAME NUMBERING SYSTEM 

System enclosures are identified in the MLR and FESRR 
by the follOWing frame numbers. 

Model 2 1828. 1801 Model 2 18260 
I 118~1 I 

115113111 I 09 I 071 05 I 03 I 01 I 02 I 041 061 08 110 112 114 116 I 

Model 3 18260 
I I 
I 61 I 51 I 

or 

62 I 52 
or 

63 I 53 

1828 
Model 2 1828. Model 

I I 1 

1 45143 I 41 I 

6.3 BOARD LOCATIONS 

Model 2 18260 

1803 

~ 

In the following tables, board locations for expandable 
features are listed in order of installation priority within 
each frame. For locations (such as 0ID-B3) that are shared 
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by digital I/O features, installation priority is (1) digital 
output, (2) process interrupt, (3) digital input, (4) pulse 
counter. 

1801, 1802, 1826-1 

ALD 
Block Locations 
Symbol Board Description 1801 1802 1826 

02D-A2 TCU Controls D-A2 
02D-A3 TCU Clocks, Regs D-A3 
02D-B2 TCU Channel D-B2 
02D-B3 TCU Final Amps D-B3 

26A-A3 360 Adapter, Data A-A3 
26A-B3 360 Adapter, Control A-B3 

6OA-Al ADC A-AI A-AI A-AI 
6OA-A2 AI Comp, Matrix Dr A-A2 A-A2 A-A2 
6OA-BI Channel, AI Basic A-BI A-Bl A-Bl 
6OA-B2 Analog In Basic A-B2 A-B2 A-B2 
60B-AI Channel B-Al B-Al 
6OB-A2 CPU Registers B-A2 B-A2 
6OB-BI Channel B-Bl B-BI 
60B-B2 CPU Control, B-B2 B-B2 

*6OC-AI 1816/1053 Adapter 'I C-AI C-AI 
1816/1053 Adapter #2 D-BI D-Bl 

6OC-A2 Digital In Basic C-A2 C-A2 
6OC-A3 DI-DAO Basic C-A3 C-A3 
6OC-B1 1443/1627 Adapter C-Bl C-BI <-" 

*6OC-B2 1442 Adapter 'I C-B2 C-B2 
1442 Adapter '2 D-Al D-AI 

6OC-B3 Dig & Anal Out Basic C-B3 C-B3 
6OD-AI 1054/1055 Adapter D-Al D-AI .. ... 
6OE-AI Core Storage Mixer E-Al E-AI 
6OH-Al Cycle-Steal Mixer H-AI H-AI 
6OX-X5 18i 6/1 053 Integrators #i F-Al F-AI 

1816/1053 Integrators #2 G-AI G-AI 
6OX-YI Digital Out Adapter D-A3 B-A3 

0-83 B-B3 
B-B2 
B-A2 

6OY-Vl Proc Intrpt Adapter D-A2 B-82 
D-B3 B-A2 

6OY-WI Pu Ise C tr Adapter D-A2 B-AI 
D-B3 B-B2 

B-A2 
6OY-XI Digital In Adapter 0-82 B-BI 

0-83 B-Al 
B-A2 

63Z-Z1 Core Storage 4k/8k B-A3 B-A3 
2nd 8k B-83 B-B3 
3rd 8k A-B3 A-B3 
4th 8k A-A3 A-A3 

* Although board can be used In two locations, only the 
location of the first adapter board Is shown In ALD block. 

6-2 (2/70) 

Locations 
ALD (factory build) 
Block Description 

Symbol 1826-2 1826-3 

26A-B 3 S/360 Adapter, Control A-B3 

26A-A3 S/36O Adapter, Data A-A3 

26Z-Z1 Selector Channel (Bd I) A-AI A-AI 
Z2 Selector Channel (Bd 2) A-A2 A-A2 
Z3 Selector Channel (Bd 3) A-A3 A-A3 

26Z-X3 Li ne Adapter 0 of 1st Comm Adapter A-B3 A-B3 
XI Line Adapter I of 1st Comm Adapter A-B I A-B I 
X2 1st Comm. Adapter A-B2 A-B2 

Line Adapter 0 of 2nd Comm Adapter A-A3 A-A3 
Line Adapter I of 2nd Comm Adapter A-AI A-AI 
2nd Comm. Adapter A-A2 A-A2 
Line Adapter 0 of 3rd Comm Adapter B-A3 
Li ne Adapter I of 3rd Comm Adapter B-AI 
3rd Comm. Adapter B-A2 
Line Adapter 0 of 4th Comm Adapter B -B 3 
Li ne Adapter I of 4th Comm Adapter B -B I 
4th Comm Adapter B -B2 

26Y-BI 1st 2790 Adapter (Bd 1) A-B I B -AI 
Al 1 st 2790 Adapter (Bd 2) A-AI B -B I 
B2 1st 2790 Adapter (Bd 3) A-B2 B-A2 
A2 1st 2790 Adapter (Bd 4) A-A2 B -B 2 

2nd 2790 Adapter (Bd 1) A-B 1 
2nd 2790 Adapter (Bd 2) A-AI 
2nd 2790 Adapter (Bd 3) A-B2 
2nd 2790 Adapter (Bd 4) A-A2 

6OX-YI 1st Digital Output Adapter B-A3 
2nd Digital Output Adapter B -B3 
3rd Digital Output Adapter B -B 2 
4th Digital Output Adapter B-A2 

60Y-VI I st Process I nterrupt Adapter B -B 2 
I st or 2nd Process I nterrupt Adapter B-A2 

60Y-XI 1st Digital Input Adapter B -B I 
2nd Digital Input Adapter B-AI 
3rd Digital Input Adapter B-A2 

60Y-WI 1st Pulse Counter Adapter B-AI 
1st or 2nd Pulse Counter Adapter B -B 2 
1st, 2nd I or 3rd Pu I se Counter Adapter B-A2 

112451 I 

1851, 1856 

ALD Locations 
Block 
Symbol Board Description 1851 1856 

51A --- Multiplexer A---
51A-X3 Mixer Board A---

56M-X 1 Mixer Board #1 M-G8 
#2 M-H8 

56M-X2 Mixer Board M-E 8 
56M-X3 Mixer Board M-F 8 
56Y-A7 DAC Conn Socket Y-A7 
56Y -B 7 DAC Conn Socket Y-B 7 
56Y -B 8 Termina I Boards Y-B 8 
56Y -C 1 Prec Volt Ref - 2 Y-C I 
56Y -C7 PVR Conn Socket Y-C7 
56Y -D I Power Pac Y-D 1 
56Y -D 7 Pwr Pac Conn Socket Y-D7 
56Y -D8 Terminal Boards Y-D8 
56Y -E 7 DAC Conn Socket Y-E 7 
56Y -F 7 DAC Conn Socket Y-F 7 
56Y-GI Anlg Chan Control Y-GI 
56Y-Y7 DAC #1 V-A I 

#2 Y-B I 
#3 Y-E I 
#4 Y-F I 

56Y -Y8 Prec Volt Ref - I Y-C I 



6.4 WIRED LOGIC (WL) JUMPERING 

6.4.1 Interrupt, Cycle Steal, IPL 

Analog Input and Comparator, QD041, QD042, QD991 
Cycle Steal (Channel Board), BC101, CU991, CU995 
Cycle Steal (Mixer Board), BCl01, CT997 

I Communications Adapter, MA008, MB997 
Digital and Analog Output, PBOOO, PA991 
Digital Input, PDOOO, PA991 
Interrupt (Additional Levels), BC150, CU995 
Interval Timers and Console, BC150, CU991, CU995 

I Selector Channel, FSO 11, FSO 13 
System/360 Adapter, FV001, FZ991 
Tape Control Unit, GAlli, GB991 
1053-1816 Printer and Printer-KB, EA001, EA991 
1054-1055 Paper Tape Reader-Punch, ES001, ES992 
1442 Card Read Punch, EN001, EN991 
1443 Printer, EJ005, EJ991 
1627 Plotter, EJ001, EJ991 
1810A Disk Storage, FA001, FA991, FA992 
1810B Disk Storage, FC001, FC991 

6.4.2 Other 

AO Addressing, TAOO 1, T A051 
AO Optional Features, TA001, TA661, TA631, TA991 
Core Storage Module Selection, 2-ILS, SA111 
Core Storage Module Selection, 4-lLs, SD331 

I Communications Adapter, MA008, MB997, MB998, MB999 
DI Group Addressing, RA002, RA021 
DI High-Speed Voltage Input, RAlll-821 
DO Control, TL001, TL051 
DO Group Addressing, TL001, TL1lO, TL120, TL130, 

TL140 
Interval Timer (Time Selection), CU991 

I Line Adapter, MK008, MM998, MM999 
PC Coupler, RB991 
PC Group Addressing, RB005, RB021 
PI High-Speed Input, RClll-821 
PI ILSW Bit Jumpering, RC004, RC981 
PI Level Decode Jumpering, RC002, RC981 
PI Request Jumpering, RC001, RC991 
System/360 Adapter Address Decode, FV005, FY101 
System/360 Adapter Select-Bypass, FV005, FV251 

I 2790 Adapter LA005, LC991 

6.5 COMPONENT LOCATIONS INDEX 

6.5.1 1801 and 1802 Processor-Controllers 

Console switches and lamps are shown on BLOOl, BL005, 
and BL009. ALD page locations of other components are 
shown on YA700-710. 

& 

Fuses (Y AlOO) 

F1 thru F36 
F37 
F38,F39 

Relays (Y AlOO) 

RY1 thru RY16 
RY17 thru RY19 
RY20 thru RY23 

Contactors (YAl10) 

K1 thruK4 
K5 

Circuit Breakers (Y AlOO) 

CB1 thru CB4 

Edge Connectors (YAl10) 

EC1 thru EC12 
EC15 thru EC20 

Terminal Boards (Y Al10) 

TB1 thru TB6 
TB6B 
TB7 
TB8 
TB9 
TBIO 
TBll 
TB12, TB13 
TB14, TB15, TB16 
TB17 
TB18 thru TB20 
TB21 
TB22 
TB23 

6.5.2 1803 Core Storage Unit 

Lamps 
CB 
Power on Neon 
Ready 

Fuses 

Figure 6-13 
Figure 6-14 
Figure 6-13 

F1 through F7 Figure 6-14 

Contactors 

Kl 
K2 

Figure 6-14 
Figure 6-14 

Figure 6-3, 6-4 
Figure 6-1 
Figure 6-2 

Figure 6-5 
Figure 6-6 
Figure 6-5 

Figure 6-3, 6-4 
Figure 6-4 

Figure 6-3, 6-4 

Figure 6-5 
Figure 6-1 

Figure 6-3, 6-4 
Figure 6-4 
Figure 6-6 
Figure 6-5 
Figure 6-3, 6-4 
Figure 6-1 
Figure 6-2 
Figure 6-6 
BL001 
Figure 6-1 
Figure 6-2 
Figure 6-3 
Figure 6-2 
Figure 6-1 

YS210 
YS210 
YS240 

YS210 

YS210 
YS240 
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Edge Connectors 

ECI and 2 

Mainline CB 

Terminal Board 

TBI and 2 
TB4 

Figure 6-15 

Figure 6-14 

Figure 6-14 
Figure 6-15 

YS210 

YS210 
YS240 

6.5.3 1826 Data Adapter Unit, Models 1 and 2 

Fuses 

Fl thruFlO 

Relays 

RYI thru RY3 
RY4, RY5 

Edge Connectors 

ECI 

Terminal Boards 

TBI thru TB3 
TB4, TBS 
TB6 

6.5.4 1826-3 Data Adapter Unit 

Lamps 

CB Figure 6-23 
Power On N.eon Figure 6-24 

Fuses (YB110) 

F 1 through F7 Figure 6-24 

Relays (None) 

Contactors (None) 

Circuit Breakers (None) 

Main Line Switch Figure 6-23 

Edge Connector 

ECI 

Terminal Boards 

TBI 
TB2 

TB4 

6-4 (2/70) 

Figure 6-25 

Figure 6-24 
Figure 6-24 

Figure 6-25 

Figure 6-18 

Figure 6-19 
Figure 6-18 

Figure 6-18 

Figure 6-18 
Figure 6-19 
Figure 6-18 

YB220 
YB210 

YB210 

YB210 
YB21O, YB220 
and YB2S0 
YB240 

6.5.5 1828 Enclosure 

Fuses 

Fl, F2 Figure 2-28 

Terminal Boards 

TBl, TB2 
TB4 

YD210 
Figure 2-28 

6.6 LOCATIONS FIGURE LISTING 

Figure 6-1. 
Figure 6-2. 
Figure 6-3. 

Figure 6-4. 

Figure 6-S. 
Figure 6-6. 
Figure 6-7. 
Figure 6-8. 
Figure 6-9. 
Figure 6-10. 
Figure 6-11. 
Figure 6-12. 
Figure 6-13. 
Figure 6-14. 
Figure 6-1S. 
Figure 6-16. 
Figure 6-17. 
Figure 6-18. 

Figure 6-19. 
Figure 6-20. 
Figure 6-21. 

Figure 6-22. 
Figure 6-23. 
Figure 6-24. 
Figure 6-2S. 
Figure 6-26. 
Figure 6-27. 

Figure 6-28. 
Figure 6-29. 
Figure 6-30. 
Figure 6-31. 

1801/1802 Processor-Controller (Front) 
1801/1802 Processor-Controller (Rear) 
1801/1802 Power Sequence Assembly 
(60-Hz) 
1801/1802 Power Sequence Assembly 
(50-Hz) 
1801/1802 Relay Panel A 
1801/1802 DC Distribution Assembly 
1801 Customer Termination Area 
Customer Terminal Block (Digital I/O) 
Fault Protection Boards (Digital I/O) 
1801 SLT Board Locations 
1802 SLT Board Locations 
1803 Core Storage Unit (Front) 
1803 Core Storage Unit (Rear) 
1803 AC Power Distribution Assembly 
1803 DC Power Panel 
1803 SLT Board Locations 
1826 Data Adapter Unit (Mod 1 and 2) 
1826 Power Sequence Assembly (Mod 
1 and 2) 
1826 DC Power Panel (Mod 1 and 2) 
1826 SLT Board Locations (Mod 1) 
1826 Customer Termination Area 

1826 Data Adapter Unit, Model 3 (Front) 
1826 Data Adapter Unit, Model 3 (Rear) 
1826-3 Power Distribution Assembly 
1826-3 DC Power Panel 
1826-2 SLT Board Locations 
1826-3 SLT Board Locations 

1828 Enclosure 
1851 Multiplexer Terminal (Front) 
1856 Analog Output Terminal (Front) 
18S6 AO Board Coordinates 



-9Vto-12V 

+6V, 180 
Power Suppl y@ 

Gate R 
Customer 
Terminations in 1801 
(Detail Fig 6-7, 6-8) 

+6V, 180 
Power Supply @----+*-++-!#--4--..&..J~ 
(1801 Only) 

Transformer T 4 ~~~:::t~f~~~iJU: 7.5 Voc, 250--__ -+-!r..~::s~ 
Lamp Supply 

Serial Number and 
App Ii once Togs 

Power Connector Box 
(Detail BP 001) 

Frame Ground Bus 

Note: 

Leveling 
Screw 

Circled numbers are used to identify the corresponding power supply 
in the System Diagrams. See Figure 5-3 for power distribution 
to gates. 

Figure 6-1. 1801/1802 Processor Controller (Front) 

Foul t Protection 
Boards in 1801 
(Detail Fig 6-9) 

DC Distribution Assembly 
(Detail Fig 6-6) 

J::-,+liH-l-____ Relay Panel A 
(Detail Fig 6-5) 

12194902 114037D 1 
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Programmer's 
Console - Gote N 
(Detail BL 001) 

Relay Panel A 
(Detai I Fig. 6-5) 

Gate T 

Port 
Tower 
liP" 

Signal Tailgate ___ ...,..p:~~~~::-.,..~ 
(Detail BP 001) 

NOTE: 

Gate G Gate F 
1053/1816 1053/1816 
Expander Basic 
(Integrators Mounted on Card 
Connectors Inside) 

Circled numbers are used to identify the carresponding power supply in 
the System Diagrams. See Figure 5-3 for power distributian to gates. 

Figure 6-2. 1801/1802 Processor-Controller (Rear) 

6-6 (2/70) 

Starboard 
Tower 

leol Custarner 
Termination Area 
(Detai Is Fig. 6-7, 6-8) 

+36v,3a 
Power Supply o (leol) 
-12v,2.5a 
Pawer Supply 
(1802) 

+3v, 12a 
Power Supply 

+3v, 160 
Power Supply 

+3v, 160 
Power Supply 

+6v, ISo 
Power Supply 

+6v, 180 
Power Supply 

-JOv, 20 
Power Supply 

+JOv,2a 
Power Supply 

0-3v, Power Failure 
Protec t Supp I y 

+12v,5a 
Power Supply 

+3v, 160 
Power Supply 

12194902 1 14038D I 



T-7 

1828 

Figure 6-3. 1801/1802 AC Power Distribution Assembly (60 Hz) 

11" -t • -t -t 
-t .... -r .... 
.... .... 

of -t .... 
of 

.f'" 

2401/2402 
(1802 Only) 

12194807 1140408 1 
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" " 

Figure 6-4. 1801/1802 AC Power Distribution Assembly (50 Hz) 

/ 
I 

I 
I 

I 
\.- --

RY-IS 

TB-8 

Figure 6-5. 1801/1802 Power Sequence Relay Panel A 

6-8 (2/70) 

RY-l 

12194827 114131 

Si !icon Controlled Rectifier 
(Power Foi lure Protect) 

D ___ _ 
RY-3 

1: 00 :00 00:1 
EC-4 EC-5 

---"'\ 

RY-21 RY-23 

G 

D~ 
--"R"'"'y'---20::-0-- RY -22 K A 

-----
___ -_-_-1 0 g 00088 g gP 

EC-ll EC::-12 

I 
I 

I 
I , 

-- -" 

12195285 114050B 1 



Figure 6-6. 1801/1802 DC Distribution Assembly 

AI 
Group 0 

of 
1st DO 

A2 
Group 1 

of 
1st DO 

A3 
Group 2 

of 
1st DO 

A4 
Group 3 

of 
1st DO 

BI 
Group 4 

of 
2nd 01 

B2 
Group 5 

of 
2nd 01 

B3 
Group 6 

of 
2nd 01 

B4 
Group 7 

of 
2nd 01 

Viewed From Rear of '801 

01 
1st/2nd PC 

or 
Group Oof 
2nd DO 

or 
2nd 01 

or 
Group I 
of 2nd PI 

02 
Group I 

of 
2nd DO 

or 
2nd 01 

or Group 2 

of 2nd PI 

03 
Gr~2 

2nd DO 

or 
2nd 01 

or Group 3 

of 2nd PI 

04 
Group 3 

of 
2nd DO 

or 
2nd 01 

01 
Group 4 

of 
1st 01 

02 
Group 5 

of 
1st 01 

03 
Group 6 

of 
1st 01 

04 
G~t7 

1st 01 

Priority Seon: DO - PI - 01 - PC 

Figure 6-7. 1801 Customer Termination Area 

EI 
Group 0 

of 
1st 01 

E2 
Group I 

of 
1st 01 

E3 
Group 2 

of 
1st 01 

E4 
Group 3 

of 
1st 01 

FI 
1st PCA 

or 
Group I 
of 1st PI 

F2 
Group 2 

of 
1st PI 

F3 
Group 3 

of 
1st PI 

Temll nClIs",:!-

Figure 6-8. Customer Terminal Block (Digital I/O) 
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Resistors" 

Connector 

F16 M BB FO §:::::§ 
§::::§ 

~ 
§:::::::§ 
§::::§ 
§:::::§ 

~ 
§::::§ 

F19 

o 

~'"'1?;.5K' 2 ~ 
BO I 

~ :~ ~ ~ ~ ::0 

OJ I~ ~ ~BII 
B4 I ~BI2 

§::::§ 

~ 
§::=:§ 
§:::::::§ 

~ 
§::::§ 

o 

:: I ~ ~ F2 FI ~ ~l ::: 
B7 ~ c3: ;~;A1' ~ o 

t 
ECO, PO I 

F159 

Fuses" 
(0.5 Amp) 

Fuses" 
(1.0 Amp) 

Voltage Sense Only 
(0.5 Amp) 

"On later EC level boards, the resistors 
and fuses are connected differently. 
Their locations remain the same. 

Figure 6-9. Fault Protection Boards (Digital I/O) 

Gate B Gate A 

Channel Channel 
Channel & AOC 
AI Basic 

BI Al BI Al 

AI 

CPU CPU AI Basic 
Comparator 

& Matrix 
Drive 

B2 A2 B2 A2 

Core Core Care Core 
Storage Storage \ 
(BSMID (BSM I) \ 

\ 
( B3 Bk 

4k/Bk \ 
A3 ---' 

Core o 0 

Storage Storage 
(BSMill) (BSM BZ) 

( B3 

8k Bk 
A3 

Core Core 

\ 
\ 
\ 

-
r \ 

~ 
Storage P-C to lB03 

r \ 

~ 
Storage Storage 

(BSM III) Adapter 

\ Bk 
B3 A3 

(BSM I) (BSM II) 

\ 
Bk Bk 

B3 A3 

W,th 1 B03 Expanded Storage With 1 B03 Expanded Storage 

• Figure 6-10. 1801 SLT Board Locations 

6-10 (2/10) 

01, PI, PC 
Contact Sense Only 

(0.5 Amp) 

Gate C 

1443/1627 lB16/1053 
Basic 

BI Al 

lst Olgltol 
1442 Input 

Adapter Basic 

B2 A2 

~igital ~igital 
& Analog Input 
Output & OAO 
Basic Basic 

B3 A3 

Wires~ Connector 

o 

o 

o 

o 

~ 

~ 

~ 

~ 

~,.::­
~ 

~ 

~J=~ 
~ 

~ 

~ 

~.2::.... 

RO 

With Data 

o 

o 

o 

o 

Channe I Expander 

I 
f Channel , 
I Al 

Gate'O 

1054/1055 
lB16/1053 or 
Expander 2nd 1442 

Adapter 
BI Al 

1st lst PI 
~igital 
Input or lst PC 
Adapter Adapter 

B2 A2 

2nd DO or lst 
1st/2nd PI Digital 
or 2nd 01 or Output 
1st/2nd PC Adapter 
Adapter (& Control) 
B3 A3 

Priority Scan: DO-P1-DI-PC 

I 



Gate B Gate A 

Channel Channel 
(Cyc le-Stea I) (Data) 

Channel & 
ADC 

AI Basic 

81 Al 81 Al 

AI: 

CPU CPU 
(Control) (Registers) 

AI Basic 
Comparator 
& Matrix 
Drive 

BZ A2 BZ A2 

Core Core 
\ Storage Storage \ 

! 
(BSM II) (BSM I) 

~ 8k 4k/8k 
B3 A3 I-

or a 

Core Core \ 
Storage Storage \ 

( 
(SSM III) (BSM IV) \ 
8k 8k 
B3 A3 I-

~ 
Core Adapter 
Storage (P-C to 
(8SM III) 1803) ~ 

Core Core 
Storage Storage 
(BSM I) (8SM II) 

\ 8k , 8k 8k 
B3 A3 B3 A3 

With 1803 Expanded Storage With 1803 Expanded Storage 

• Figure 6-11. 1802 SLT Board Locations 

Gate C 

-
1443/16271 1816/1053 

Adapter 
8a1;ic 

81 Al - 1st Digitol 
1442 Input 
Adapter Basic 

BZ A2 

Digital Digital 
& Analog Input 
Output & DAO, 
Basic Basic 
B3 A3 

With Data 
Channel Expander 

I 
I Channel 
I 
I Al 

Gat~ 0 

1054/1055 
1816/1053 or 

Expander 2nd 1442 I 
Adapte~ I 

81 Al 

TCU TCU 
(Channel) (Controls) 

BZ A2 

TCU TCU 
(Final (Clocks, 
Amplifiers) Registers) 

53 A3 
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Gate B 

Serial Number 
and Appl iance Tags 

FRONT Leveling Screw 
Screw 

• Figure 6-12. 1803 Core Storage Unit (Front) 

6-12 (2/70) 

Pawer Distribution 
Assembly 
(Detail Figure 6-14) 



+12V,5A 
Power Supply 

+6V, 12A 2 
Power Supply 

+3V,8A 
Power Supply 

~ 
REAR 

f) Figure 6-13. 1803 Core Storage Unit (Rear) 

Leveling 
Screw 

DC Power Panel 
(Detail Fig. 6- 15) 

Signal 
..::ll:l-i ..... -- Connectors 
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@ FO 19ure 6-14. 1803 

6-14 (2/70) 

AC Power DO ° lstnbution A ssembly 

~~~ ~cbehind CBl 
power connector 



Gate B 

Core Core 
Storage 
(BSM VII) 

Storage 
(BSM VIII) 

81 Al 

Core Core 
Storage Storage 
(BSM V) (BSM Vi) 

B2 A2 

1803 Core 
to P-C Storage 
Adopter (BSM IV) 

B3 A3 

• Figure 6-16. 1803 SLT Board Locations 

• Figure 6-15. 1803 DC Power Panel 
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+12v,2,5a 0 
Power Supply 7 
(AI Expander) 

+30v,2a 
Power Supply ® 
(AI Expander) 

Gate B 
(Basic) 

AC Outlet 
(may be located 
on power sequence 
assembly) 

Gate T 
Signa I Connectors 
(Detail YB650) 

Serial Number 

Fau I t Protecti on 
Board 
(Detail Fig, 6-9) 

and Appliance Tags 

NOTE: 'd t'fy the Circled numbers are used to ,I e~ 1 

corresponding power sUPF~ly In ; e
5 Stem Diagrams, See Igure -f: power distribution to gates, 

U 't Models 1 and 2 1826 Data Adapter m, Figure 6-17, 

6-16 (2/70) 

Leveling 
Screw 

Gate R 

Frame Ground 

Power Distribution Assembly 
(Detail Fig, 6-18) 

CD 

+6v, 18a 
Power Supply 

+3"6 v Protect 

+36v,4a 
Power Supply 

+3v, 160 
Power Supply 

12195360 1 14039E 1 



Installed 
with AI 
Expander 

F JgUre 6-18. 1826 -1,-2ACP 

WIth AI 
Expander 

ower Distribu . tion Assembly 

TB 1 

Fuses 8,9,10 
Used WIth AI 
Expander 

12195301 114 054cl 
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o 

DC ,------- ----- ---, 
Gnd 10 0 I 
No.2 L __________________ J 

Figure 6-19. 1826-1, -2 DC Power Panel 

]
AI 
Expander 
only 

]
AI 
Expander 
only 

Gate A Gate B 

1st 

* Channel & 
20 KC ADC AI Basic 

Digital 2nd DI or 
Input 1st PC 
Adapter Adapter 

B1 A1 81 A1 

AI 

AI Basic 
Campara tar 
& Matrix 
Drive 

B2 A2 

3rd DO or 4th DO or 

- 1st PI or 1st/2nd PI 

1st/2nd PC or 3rd DI or 

Adapter 1st/2nd/3rd 
PC Adapter 

82 A2 

5/360 5/360 
Adapter Adapter 
(Control) (Data) 

2nd 1st Digital 
Digital Output 
Output Adapter 
Adapter (& Control) 

B3 A3 B3 A3 

Priority Scan: DO-PI-DI-PC 
.. Channe I portion of board is not used 

Figure 6-20. 1826-1 SLT Board Locations 

6-18 (2/70) 

AI 
Group 2 

of 
2nd DO 

A2 
Group 3 

of 
2nd DO 

A3 
Group a 

of 
lst DO 

A4 
Group 1 

of 
lstDO 

AS 
Group 2 

of 
lstDO 

AS 
Group 3 

of 
lstDO 

BI 
lst/2nd PC 

or 
Group 0 

of 
3rd DO 

or 
Group 1 
of lst PI 

B2 
Group 1 

of 
3rd DO 

or Group 2 

of lst PI 

B3 
Group 2 

of 
3rd DO 

or Group 3 

of lst PI 

B4 
Group 3 

of 
3rd DO 

B5 
Group 0 

of 
2nd DO 

BS 
Group I 

of 
2nd DO 

Vi ewed From Rear of 1826 

CI 
Group 2 

of 
4th DO 

3rd DI 

or Group 3 

of 
lst/2nd PI 

C2 
Group 3 

of 
4th DO 

3rd DI 

C3 
Group 4 

of 
3rd DI 

C4 
Group 5 

of 
3rd DI 

C5 
Group 6 

of 
3rd DI 

CS 
Group 7 

of 
3rd DI 

01 
Group 4 

of 
2nd DI 

02 
Group 5 

of 
2nd DI 

03 
Group 6 

of 
2nd DI 

04 
Group 7 

of 
2nd DI 

05 
st/2nd PC 

or 
Group 0 of 
4th DO 

or 
3rd DI 

or 
Group 1 of 
lst/2nd PI 

OS 
Group 1 

of 
4th DO 

or 
3rd DI 

or Group 2 
of 

lst/2nd PI 

Priority Seon: DO - PI - DI - PC 

Figure 6-21. 1826 Customer Termination Area 

EI 
Group 6 

of 
lst DI 

E2 
Group 7 

of 
lst DI 

E3 
lst PC 

or 
Group 0 

of 
2nd DI 

E4 
Group 1 

of 
2nd DI 

E5 
Group 2 

of 
2nd DI 

ES 
Group 3 

of 
2nd DI 

FI 
Group 0 

of 
lst DI 

F2 
Group 1 

of 
1st DI 

F3 
Group 2 

of 
lst DI 

F4 
Group 3 

of 
lst DI 

F5 
Group 4 

of 
lst DI 

FS 
Group 5 

of 
lst DI 



G ... A::t 
Gate B -,..-_J....~ 

Chart of I/O 
Monitor and 
Signal Connectors 
Locations 

Serial Number 
and Appliance Tags 

• FRONT 

• Figure 6-22. 1826 Data Adapter Unit, Model 3 (Front) 

Frame Ground 

Gate T 
Signal 
Connectors 

Power Distribution Assembly 
(Detail Fig. 6-24) 
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-12V,2.SA 
Power Supply 

+6V,12A 
Power Supply 

-3V,4A 
Power Supply 

+3V,16A 
Power Supply 

+3V, 16A 
Power Supply 

~ 
REAR 

• Figure 6-23. 1826 Data Adapter Unit, Model 3 (Rear) 

6-20 (2/70) 

Main Line Switch 

DC Power Panel 
(Detail Fig. 6-25) 



TB 1 

iii> Figure 6-24. 1826-3 Power Distribution Assembly 
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.. Figure 6-25. 1826-3 DC Power Panel 

Gate A 

Sel Chan (Bd 1) 
2nd Line Adapter or 2nd Line Adapt 
of 1 st Comm Adapt of 2nd Comm Adapt 
or 2790 Adapter or 2790 Adapter 
(Bd 1) (Bd 2) 

B1 A1 

Sel Chan (Bd 2) 
1 st Comm Adapter or 2nd Comm Adapt 
or 2790 Adapter or 2790 Adapter 
(Bd 3) (Bd 4) 

B2 A2 

S/360 Adapt (Bd 1) S/360 Adapt (Bd 2) 
or 1st Line Adapt or Sel Chan (Bd 3) 
of 1 st Comm Adapt or 1 st Line Adapt 

of 2nd Comm Adapt 

B3 A3 

Priority Scan: S/360, Sel Chan, Comm 
Adapt, 2790 

• Figure 6-26. 1826-2 SLT Board Locations 

6-22 (2/70) 

Gate B 

1st Digital Input 2nd DI or 1st PC 
Adapter Adapter 

B1 A1 

4th DO or 1 st/2nd 
3rd DO or 1st PI PI or 3rd DI or 
or 1 st /2nd PC 1 st/2nd/3rd PC 
Adapter Adapter 

B2 A2 

2nd Digital Output 1 st Digital Outout 
Adapter Adapter (& Control) 

B3 A3 

Priority Scan: DO, PI, DI, PC 



Gate A 

2nd Line Adapter Sel Chan (Bd 1) 
or 2nd Line Adapt of 1st Comm Adapt of 2nd Comm Adapt or 2nd 2790 Adapt 

(Bd 1) or 2nd 2790 Adapt 
(Bd 2) 

B1 A1 

1 st Comm Adapter 
Sel Chan (Bd 2) 

or 2nd 2790 Adapt or 2nd Comm Adapt 

(Bd 3) or 2nd 2790 Adapt 
(Bd 4) 

B2 A2 

1st Line Adapter Sel Chan (Bd 3) 

of 1 st Comm Adapt or 1 st Li ne Adapt 
of 2nd Comm Adapt 

B3 A3 

Priority Scan: Sel Chan, Comm Adapt, 
2790 

G Figure 6-27. 1826-3 SLT Board Locations 

Gate B 

2nd Line Adapter 2nd Li ne Adapter 
of 4th Comm Adapt of 3rd Comm Adapt 
or 1 st 2790 Adapt or 1 st 2790 Adapt 
(Bd 2) (Bd 1) 

B1 A1 

4th Comm Adapter 3rd Comm Adapter 
or 1 st 2790 Adapt 
(Bd 4) 

or 1 st 2790 Adapt 
(Bd 3) 

B2 A2 

1st Line Adapter 1 st Line Adapter 
of 4th Comm Adapt of 3rd Comm Adapt 

B3 A3 

Priority Scan: Comm Adapt, 2790 

112462 1 
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*1851'5 

1856's 

Leveling 
Screw 

.......... 

* 1828 Model 2 Only 

.......... 
J ..... 

Figure 6-28. 1828 Enclosure 

6-24 (2/70) 

*Transformer Tl 
(50 _ only) 

*Analog Input 
Calibration 
Facility 
(YO 120 and Fig. 2-10) 

*1851 MPX Terminal 
(Detail Fig. 6- 29) 

or 
1856 AO Terminal 
(Detail Fig. 6- 30 
and TA 950) 

Power Bus 
r'I1rt---- (Outlet Strip) 

208/230v at 60.p"o. 
or 220v at 50,.." 

Power Tailgate 
(Detai I YO 210) 

~M.~~~~~~H-+----- Frame Ground 

A~~~~~ ____ DC Common 

Gate T 
Signal Connector Panel 
with 1856s only 
(Detail YO 210) 

12195700 114041£ 1 



Serial Number 
on Left Mounting 
Flange 

Figure 6-29. 1851 Multiplexer Terminal (Front) 

Analog Signal Cable Connectors 

1 Amplifier Switch X Drive (MPX/R Only) 
2 + First MPX Level Output, First Amplifier Input 
4 - First MPX Level Output, First Amplifier Input 
3 + Second MPX Level Output, Second Amplifier Input 
6 - Second MPX Level Output, Second Amplifier Input 
5 Analog Input to ADC 

-----------~-----------
05 

04 06 

Power Cable and 
Multiplexer Drive 
Cab I e Entry to 
A-X3 Mixer Board 
Mounted Inside 
Panel (Detail QC 
100) 

Multiplexer Drive 
Gate Connector 
from Mixer Board 

Appliance 
Label 

IHOO liEMM (2/70) 6-25 



Serial Number 
on left Mounting 
Flange 

Appliance Label 
on left side of 
Enclosure 

F 

Figure 6-30. 1856 Analog Output Terminal (Front) 

Figure 6-31. 1856 AO Board Coordinates 

6-26 (2/70) 

See T A004 for 
general layout. 

See T A 950 for 
component locations 
in rear of enclosure. 



Appendixes 

APPENDIX A. SPECIAL CIRCUITS Description PIN 

This manual makes no distinction between special and Wire gripper 452529 
standard circuits. Card offset extender (2) 452530 

Probe tip (3) 452531 
Pin aligner, card side 452535 

APPENDIX B. WORLD TRADE Pin aligner, probe side 452536 

World Trade differences are covered in their logical places Pin replacement kit 453158 

in the manual. Card extender, 6 pak 452554 
Card extender, 12 pak 452555 
Light, trouble 450147 

APPENDIX C. TOOLS AND TEST EQUIPMENT Manual cart (holds 36 volumes) 
Headset, telephone, sound power (if 

453147 

Shipped with System system has remote 1826 or 1828 units) (2) 460260 
Adapter cord - 1 for each headset 2108538 

Description PIN Adapter cord - 40 ft. (used to extend 
phone to System/360 console when 

I/O Monitor - shipped with each 1801/1802 2194933 system has System/360 channel to 

Analog input calibrate facility - shipped in channel adapter feature) 460261 

1828 nearest the ADC N/A Adapter cord - used to connect two 

Portable start/stop box - shipped with adapter cords (460261) together when 

each 1801/1802 N/A System/360 console is over 40 feet 

Digital output test cable (if system has away 2183478 

DO feature) 2195696 Probe, plastic 453101 

Digital input test card 2195669 Wire caddy 453106 

Jumper assembly - core storage adj. 2182906 Thermometer 5392366 

Cable assembly - differential scope leads- 2182907 Indicator removal tool 461163 

DAC extender (if system has 1856) 2182700 Scope, Tektronix 453 (The 453 is the 
recommended scope for the 1800) 453047 

Current probe 451213 
Probe termination 451214 
Simpson Meter Model 260 450497 

Not Shipped with System Weston 901 DC Meter (must have 3V and 
15V range) 460879 

Description PIN Fluke Meter -(see 2.12.1) 453191 
CE Indicator Latch Card 5801358 

Hand wrap tool, 30 gauge or 452527 32 Inch SLT Jumpers 4203785 
Power bit and sleeve (to be used with Core Jumper Block Removal Tool 2108860 

existing wire wrapping guns) 453090 4" SLT Jumpers 452655 
Deletion tool with check light 452533 CE Alignment screwdriver 460811 
Wire stripper, 30 gauge 452528 Jumperboards 2242726 

1800 FEMM (2/70) A-I 



A-Register Display 2-6 
Abbreviations viii 
AC Power Distribution Assembly 6-7,6-8,6-14,6-17,6-21 
Accuracy and Repeatability AI 4-13 
ADC (Analog to Digital Converter) Conversion Sequence 1-55 
ADC (Analog to Digital Converter) Register Voltage Values, 
Conversion Table 1-31 

Add Lamp 2-5 
Address Bits Service Check 1-44 
Address Register Lamps 2-6 
Address Register Switch 2-6 
Adjustments, Removals, and Checks 

Analog Input 4-12 
Analog Output 4-12 
Array, Core Storage 4-3 
BSM (Basic Storage Module) 4-3 
Central Processing Unit 4-1 
Channel Control 4-4 
Communications Adapter 4-14 
Core Storage 4-3 
Core Storage Diode 4-4 
Digital Input 4-14 
Digital Output 4-14 
Filter Replacement 4-1 
Gate Blowers 4-1 
Interrupt 4-4 
Interval Timers 4-4 
Magnetic Tape Control 4-5,6 and 7 
Operations Monitor 4-2 
Panel Lamps 4-1 
Phase A/B 4-1 
Power Supplies 5-1 
Selector Channel 4-14 
System/360 Adapter 4-11 
1054-1055 Adapter 4-4 
1442 Adapter 4-5 
1443 Adapter 4-5 
1627 Adapter 4-5 
1816-1053 Adapter 4-4 
1856 Analog Output Power Pac 5-3 
1810 Disk Storage 4-5 

AI (See Analog Input) 
Alarm Lamp 2-1 
Analog Input (See Also Multiplexer and 1851) 

Accuracy and Repeatability 4-12 
ADC (Analog to Digital Converter) Conversion 1-60 
ADC (Analog to Digital Converter) Conversion Sequence 1-55 
ADC (Analog to Digital Converter) Input 1-59,1-60 
Amplifier Block Switch Input and Output 1-59 
Block Switch 1-58 
Calibration 4-12 
Calibration Facility 2-17 
Common-Mode Voltage 1-61 
Control Parity Errors 1-53 
Current Limiter 1-58 
Failure Area, Multiplexer 1-60 
Monitoring 2-9 
Multiple Selections 1-57 
Multiplexer Troubleshooting Techniques 1-57 
Parity Error Detection 1-28 
PM 3-1 
Precautions 4-11 
Programming Rules and Restrictions 1-60 
Read All Bits - - Service Hint 1-55 
Reducing Secondary Effects 1-53 
Relay Multiplex Point Selection 1-56 
Relay or Pulse Transformer Problems 1-57 

Analog Input (Continued) 
Repeatability 1-61 
Sample-and-Hold Amplifier Waveforms 1-57,1-58 
Scoping Drivers 1-56 
Service Checks 4-12 
Solid-State Multiplex Point Selection 1-56 
Troubleshooting Techniques 1-53 
Waveforms 1-55 
XIO Operations 1-17 
X or Y Driver Problems 1-57 
1851 Service Voltages 1-60 

Analog or Digital Output Addresses 1-26 
Analog Output 

Board Coordinates 6-26 
Calibration 4-12 
Service Check 4-12 
Subchannel Termination 1-36 
Terminal 6-26 
XIO Operations 1-20 

Appendixes A-I 
Arithmetic Control (ARITH CTL) Lamp 2-5 
Arithmetic Sign (ARITH SIGN) Lamp 2-5 
Arrays (See Core Storage) 
Auxiliary Exercisers 2-9 
Auxiliary Storage 

Program Load 2-11 
Selection 2-11 

Auxiliary Storage (AUX STOR) Lamp 2-5 

B-Register Display 2-6 
Back Panel Connector Blocks 1-37 
Basic Non-Monitor Programs 2-8 
Basic Storage Module (BSM) 

Address Assignments, Swapping 1-44 
Bottom Board Leakage 1-49 
Decode Wires 1-44 
Locations 

1801 6-10 
1802 6-11 
1803 6-15 

Physically Exchanging 1-44 
Removal/Replacement 4-3 
Selection 1-41 

Blower 4-1 
Blower Motors 3-1 
Board Locations 6-1 
Bottom Board Leakage 1-49,1-52 
Branch Lamp 2-5 
Branch Out (BO) Lamp 2-6 
BSM (See Basic Storage Module) 

Cable Installation and Routing 1-37 
Cables, Signal 1-37 
Calibration, Analog Input 4-12 
Calibration Facility 

Description 2-17 
Precautions 2-18 

Calibration, Analog Output 4-12 
CAR (Channel Address Register) Check 2-7 
CAR (Channel Address Register) Check Detection 1-25 
Card Offset and Four-Inch Jumpers 2-20 
Card Read Punch Power-Down Procedure 1-62 
Carry (CAR) Lamp 2-6 
CE Cycle-Steal Test 2-12 
CE Indicator Latch Card 2-13 

Index 
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CE Interrupt 2-11 
CE Level Interrupt Switch 2-10 
CEMode 2-11 
CE Phone Line 2-15 
CE Sense Switches 2-11 
CE Test Pulse 2-12 
Central Processing Unit 4-1 
Chaining CAR (Channel Address Register) Check 2-7 
Channel Address Register (CAR) Checking 2-7 
Channel Control 4-4 
Channel Tennination 1-36 
Character Coding, I/O Devices 1-24 
Check Sheet, Console 1-40 
Check Stop Circuits 2-7 
Check Stop Switch 2-4 
Checks (See Adjustments, Checks, and Removals) 
Circuit Breakers 6-3,6-4 

_ Clear Storage Switch 2-L 
Clear Storage Functions 2-3 
Clock Lamps 2-5 
Communications Adapter 

Board Locations 6-22,6-23 
Monitoring 2-10 
Service Check 4-14 
Wiring Changes 1-34 
XIO Operation 1-21 

Compare Instruction 1-8 
Component Locations Index 6-3 
Console 2-1,2-2 
Console and Maintenance Features 2-1 
Console Check Sheet 1-40 
Console Interrupt Switch 2-3 
Contactors 6-3 
Conversion Tables 

ADC (Analog to Digital Converter) Register Voltage Values 1-31 
Decimal/Hexadecimal 1-4 

Core Storage 
Address Bits Service Check 1-44 
Address Failure Patterns 1-42 
Address Word 1-41 
Addressing and Selection 1-41 
Adjustment 4-3 
Array Removal/Replacement 4-3 
Array Swapping (physical) 1-44 
Array Swapping (with 1803) 1-44 
Array Swapping (without 1803) 1-44 
Auxiliary 2-11 
Basic Storage Module (BSM) 1-41 
Bottom Board Leakage 1-49 
Card Offset and Jumpers 2-20 
Collection of Error Data 1-40 
Current Driver Card Balance 1-53 
Current Measurement 1-53 
Current Probing Card 2-19 
Cycle Stealing on SAR (Storage Address Register) Display, 

Effect of 1-40 
Defective Diode 1-46 
Delay Line Output 1-47 
Differential Scope Cable 2-19 
Diode Removal/Replacement 4-4 
Display Procedure 1-42 
Error Data, Collection of 1-40 
Interval Timer Operation 1-44 
Line Leakage Measurement 1-49 
Meter (Weston 901) 2-20 
Parity Errors 1-40 
Removal/Replacement 4-3 
Scoping Comparisons 1-44 
Scoping Techniques 1-43 
Sense Amplifier Waveforms 1-54 
Single Address Operation 1-43 
Swapping BSM (Basic Storage Module) Address Assignments 1-44 
Temperature, Effect of 1-46 
Test Equipment 2-19 
Thermometer 2-20 

X-2 (2/70) 

Core Storage (Continued) 
Trouble Diagnosis 1-44 
Waveforms 1-53 
Wraparound Characteristics of Core Storage 1-42 
X and Y Drive-Current Wavefonns 1-54 
X or Y Line Resistance 1-46 
Y -Current Waveforms 1-48 

Counter, Test Equipment 2-14 
CPU 4-1 
Critical Circuits and Levels 

Phase A/B 1-38 
Sample Pulse Drivers (SPD's) 1-38 
Singleshots (SS) 1-38 

Current Probe 2-19 
Current Probing Cards 2-19,2-20 
Customer Assignments 1-28 
Customer Terminal Block (Digital I/O) 6-9 
<:!lstomer Tennination Area _6-9,6-18 ___ _ 
Cycle Lamps 2-5 
Cycle Steal Service (CS SERV) Lamp 2-5 
Cycle-S teal Test 2-14 
Cycle Stealing on SAR (Storage Address Register) Display, 

Effect of 1-38 

D-Register Display 2-6 
DAC/PVR (Digital to Analog Converter/Precision Voltage 

Reference) Extender 2-19 
Data Channel Assignment 

Authorization 1-32 
Wiring Procedure 1-32 

Data Entry Switches 2-4 
Data Processing Input/Output 1-62 
Data Register 2-6 
Data Register Switch 2-6 
Data Words - - IPL (Initial Program Load) Mode 1-3 
DC Circuit Breaker Trip Lamp 2-10 
DC Distribution Assembly 6-9 
Decimal/Hexadecimal Conversion Table 1-4 
Delay Counter Timing, TCU (Tape Control Unit) 4-6 
Delay Counter Timings - - Microsecond Mode, TCU 

(Tape Control Unit) 4-8 
Delay Counter Timings - - Millisecond Mode, TCU 

(Tape Control Unit) 4-9 
Device Status Word (See Also XIO Operations) 2-10 
Diagnostic Approach 2-9 
Diagnostic Programs 

Auxiliary Storage Programs or Exercisers 2-8 
Basic Non-Monitor Programs 2-8 
Caution 2-9 
Diagnostic Approach 2-9 
Disk Maintenance Library (DIMAL) 2-9 
Documentation 2-9 
I/O Scope Routines 2-8 
Monitor-Controlled I/O Function Tests 2-8 
MPX (Multiprogramming Executive) 2-8 
On-Line 2-8 
Program Description 2-8 
Program Listings 2-8 
RPQ (Request for Price Quotation) Monitor-Controlled Pro­
grams 2-9 

Timing Programs 2-8 
Utility Programs 2-8 

Diagnostic Techniques 1-31 
Differential Scope Cable 2-19 
Differential Voltmeter 2-16 
Digital Input 

Addresses 1-25 
Customer Tennination Area 6-9 
DSW (Device Status Word) and PISW (Program Interrupt Status 

Word) Addresses 1-25 
Fault Protection Boards 6-10 
Service Check 4-14 
Sub channel Termination 1-36 
Test Card 2-18 



Digital Input (Continued) 
Test Card Caution 2-18 
XIO Operations 1-19 

Digital Output 
Addresses 1-23 
Checks and Adjustments 4-14 
Customer Termination Area 6-9 
Fault Protection Boards 6-10 
Singleshots 4-14 
Subchannel Termination 1-34 
Test Cable 2-18 
XIO Operations 1-20 

DIMAL (Disk Maintenance Library) 2-9 
Diode, Core Storage 4-4 
Diode, Defective Core Storage 

Description 1-46 
Effect on Waveforms 1-50,1-55 

Disable Interrupt 2-4 
Disk Maintenance Library 2-8 
Display Address Register Switch 2-6 
Display Data Register Switch 2-6 
Display Mode 2-4 
Double Com'pare Instruction 1-8 
Double-Precision Data Word 1-3 
DP I/O Trouble Diagnosis 1-62 
DSW (Device Status Word) 2-8 

Edge Connectors 6-3 
Editing Diagnostic Programs 1-35 
Emergency Pull Switch 2-1 
Environmental Hazards, Exposure to v 
Equipment Precautions vi 
Error Check Circuits 2-7 
Extender Card 2-14 
Extender, DAC/PVR (Digital to Analog Converter/Precision Voltage 

Reference) 2-19 
E2-Cycle CAR (Channel Address Register) Check 2-7 

Fans 3-1 
Fault Protection Boards 6-10 
Features Installed 1-30 
FESRR (Field Engineering Systems Reference Report) 1-30 
Field Unit System Engineering Document (FUSED) 1-37 
Filter 4-1 
Filter Cleaning and Replacement 3-1 
Final Amplifier Read/Write Adjustment, TCU 4-10 
Fluke DC Differential Voltmeter 2-16 
Force Aux On/Off Switch 2-11 
Format (F) Lamp 2·6 
Frame Numbering System 6-1 
Fuses 6-3 

Gate Blowers 4-1 

Hexadecimal Numbers, Identification ii 
Hexadecimal/Decimal Conversion Table 1-4 

I-Register Display 2-6 
I/O Checking Circuits 2-7 
I/O Monitor Interface Connectors 2-9 
I/O Monitor Interface Panels 2-9 

DC Circuit Breaker Trip 2-10 
Switches - - 1801/1802 Interface Panel 2-10 

I/O Monitor Unit 2-13 
I/O Scope Routines 2-8 
Immediate Stop Switch 2-3 
Indicator Latch Card 2-13 
Indicators (See Lamps, Indicator) 
Indirect Addressing (lA) Lamp 2-6 

Initial Program Load (See IPL) 
Installed Features 1-30 
Instruction Set 1-6 
Interface Connectors, I/O Monitor 2-9 
Interface Panels 

I/O Monitor 2-9 
1801/1802 Interface Panel 2-10 

Internal Error, Detection 1-28 
Interrupt 

Assignments 1-33 
Disable 2-4 
Level Lamps 2-5 
Levels 1-3 
Service Check 4-4 
Service (INTR SERV) Lamp 2-5 
To Auxiliary/Main Storage Switch 2-11 
Trace 2-4 
Wiring Procedure - - Process Interrupts 1-33 
Wiring Procedure - - System Interrupts 1-33 

Interval Timers 
Address Considerations 1-44 
Service Check 4-4 
Interval Reassignment 1-33 

IOCC (Input/Output Control Command) Format 1-2 
IOCC (Input/Output Control Command) Words (See XIO Operations) 
IPL (Initial Program Load) 2-6 
IPL (Initial Program Load) into Any Core Location 2-7 
IPL (Initial Program Load) Mode, Data Words 1-3 

Jumper Block 2-20 

Lamp Test Switch 2-1 
Lamps (See also Switches and Message Lamps) 2-1 
Lamps, Indicator 

Add 2-5 
Arithmetic Control (ARITH CTL) 2-5 
Arithmetic Sign (ARITH SIGN) 2-5 
Auxiliary Storage (AUX STOR) 2-5 
Branch 2-5 
Branch Out (BO) 2-6 
Carry (CAR) 2-6 
Clock 2-5 
Cycle 2-5 
Cycle Steal Service (CS SERV) 2-5 
Format (F) 2-6 
Indirect Addressing (IA) 2-6 
Interrupt Level 2-5 . 
Interrupt Service (INTR SERV) 2-5 
Op Code Check 2-5 
Operation Code (OP CODE) 2-6 
Overflow (OFLO) 2-6 
Parity Bit (PTY BIT) 2-5 
Parity Check (PTY CHECK) 2-5 
Removal/Replacement 4-1 
Shift Control (SHIFT CTL) 2-5 
Storage Protect Bit (STOR PROT BIT) 2-5 
Storage Protect Check (STOR PROT CHECK) 2-5 
Tag, 2-6 
Timers 2-5 
Zero Remainder (ZERO REM) 2-5 

Lights (See Switches and Message Lamps, or Lamps, Indicator) 
Load 2-4 
Load I Switch 2-3 
Locations 

Board Locations 6-1 
Component Locations Index 6-3 
Figure Listing 6-4 
Frame Numbering System 6-1 
System 6-1 
1801 and 1802 6-1 
1803 Components 6-12 
1828 Enclosure 6-1 

Locations Figure Listing 6-4 
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Logic Diagrams 
ALD (Automated Logic Diagrams) Logic Block Symbology 1-28 
FEALD (Field Engineering Automated Logic Diagrams) Logic 

Block Symbology 1-28 
Logic Page Identification 1-29 
Machine Frame and Gate Designations 1-28 
Manufacturing Assembly Report 1-30 
RPQ (Requcst for Price Quotation) Logic Pages 1-32 
Version 1-30 

Long Instruction Format 1-2 

Machine Cable Installation 1-37 
Machine Frame and Gate Designations 1-28 
Magnetic Tape Control Unit (TCU) 4-5 
Magnetic Tape Control Singleshots 4-11 
Main Storage (See Core Storage) 
Maintenance Features 2-1 

. Manually Controlled Wiring 
Authorization for Wiring Changes 1-32 
Communications Adapter 1-34 
Customer Request 1-32 
Data Channel Assignment 1-32 
Editing Diagnostic Programs 1-35 
Interrupt Assignments 1-33 
MES (Miscellaneous Engineering Specification) and RPQ 

(Request for Price Quotation) Orders 1-32 
System/360 Adapter Address Reassignment 1-34 
Timer Interval Reassignment 1-33 

Manufacturing Assembly Report 1-30 
Marginal Checking 

Chart 1-37 
In termi ttcn t Failures 1-36 
Procedure 1-37 
Voltage Chart 1-37 
Voltage Measurement Points 1-37 

Memory (See Core Storage) 
Message Lamps (See Switches and Message Lamps) 
Meter 2-20 
Mode Switch 

Display 2-4 
Load 2-4 
Run 2"4 
Single Instruction 2-3 
Single Instruction with Cycle Steal 2-3 
Single Step 2-3 
Single Storage Cycle 2-3 
Trace 2-4 

Monitor Interface Panels, I/O 2-9 
Monitor-Controlled Programs 2-9 
MPS (Medium Power Standard) Power Supply Adjustment 5-1 
MPX (Multiprogramming Executive) Diagnostics 2-8 
MPX (Multiprogramming Executive) Programming System 2-8 
Multiplexer Addresses 1-27 
Multiplexer (See Also Analog Input) 1-57 
Multiplexer Terminal 6-25 

Non-Monitor Timing Programs 2-8 

Off Switch 2-1 
On Switch 2-1 
On-Line Diagnostics 2-8 
On-Line Servicing 

CE Interrupt 2-11 
CE Mode 2-11 
Channel Termination 1-36 
Limitations 1-35 
Power Removal and Component Plugging 1-35 
Shared Time Servicing 1-35 
System/360 Adapter 1-36 
TSX (Time Sharing Executive) Operating System 1-35 
Use of Auxiliary Storage 1-35 

Op Code Check Lamp 2-5 

X-4 (2/70) 

Operation Code (OP CODE) Lamps 2-6 
Operations Monitor 4-2 
Operations Monitor Switch 2-4,2-11 
Operator's Console 2-1 
Oscilloscope 2-13,2-19 
Overflow (OFLO) Lamp 2-6 
Parity Bit (PTY BIT) Lamp 2-5 
Parity Check 1-40 
Parity Check (PTY CHECK) Lamp 2-5 
Parity Errors 1-40 
Personal Safety vi 
Personality Wiring (See Wiring Changes) 
Phase A/B 1-38,4-1 
Phonc Line, CE 2-15 
Plotter Speed 4-5 
PM 3-1 
Power-On Lamp 2-1 
Power-On Switch 2-1 
Power Pac - - 1856 Analog Output Terminal 5-3 
Power Removal and Component Plugging 

Channel Termination 1-36 
Precautions i-35 
System/360 Adapter 1-36 

Power Sequence Relay Panel A 6-8 
Power Supplies 

Adjustment and Removal Procedures 5-1 
Filter Replacement 5-2 
Overload 5-3 
Precau tions 5-1 
Preload Resistors 5-3 
PVR (Precision Voltage Reference) 5-3 
Troubleshooting Guide 5-4 
Troubleshooting Procedures 5-3 
1856 Analog Output 5-3 

Power Supply Overload 5-3 
Power-Off Procedure 5-1 
Power-On Procedure 5-1 
Precautions, Equipment 

Analog Input Calibration Facility 2-17 
Common-Mode Voltage vii 
Core Storage vii 
Customer Interface vii 
Power Removal 1-35 
Power Supplies 5-1 
Relay Multiplexer Cards vii 
SLT Card Removal vii 
Solid-State Components vii 

Precision Voltage Reference 5-3 
Preventive Maintenance 3-1 
Primary Power 5-1 
Process I/O Test Equipment 2-16 
Process Input/Output 1-53 
Process Interrupt 

Channel Termination 1-36 
Check, Service 4-14 
PISW (Program Interrupt Status Word) Addresses 1-25 
PISW (Program Interrupt Status Word) Bit Assignment 1-33 
Wiring Procedure 1-33 

Program Load 2-1,2-6 
Programmable Test Latch 2-12 
Programmer's Console 2-1,2-2 
Programming, AI 1-60 
Pulse Counter, Service Check 4-14 
Pulse Counter or Digital Input Addresses 1-25 
PVR (Precision Voltage Reference) 5-3 
Read Clock Timing, TCU (Tape Control Unit) 4-5 
Read Emitter Strobe Timing 4-5 
Ready Lamp 2-1 
Reference Data 1-1 
Register Display Lamps and Switches 

Address Register 2-6 
Data Register 2-6 
Data Register Switch 2-6 
Display Address Register Switch 2-6 
Register Displays I, B, D, and A 2-6 



Relays 6-3 
Remote Switch Box 2-15 
Removals (See Adjustments, Checks, and Removals) 
Repeatability, Analog Input 1-61 
Reserved Main Storage Locations 1-3 
Reset Switch 2-3 
Resistance Bulb Thermometer 4-12 
RPQ (Request for Price Quotation) Logic Pages 1-28 
RPQ (Request for Price Quotation) Monitor-Controlled Programs 2-9 
Run Lamp 2-1 
Run Switch 2-4 

Safety 
Exposure to Environmental Hazards vi 
Line-Powered Equipment vii 
Machine Warning Labels vii 
Oscilloscopes vii 
Personal vi 
Power Cords vii 

. Power Supplies vii 
Sample Pulse Drivers (SPD's) 1-38 
Selector Channel 

Board Locations 6-22,6-23 
Monitoring 2-10 
Service Check 4-14 
Singleshot Adjustment 4-14 
XIO Operation 1-22 

Sense and Program Switches 2-4 
Serpent Connector Contacts 1-37 
Service Checks (See Adjustments, Checks, and Removals) 
Servicing Limitations 

Channel Termination 1-36 
Power Removal and Component Plugging 1-37 
Shared Time Servicing 1-35 
System/360 Adapter 1-36 
TSX (Time Sharing Executive) Operating System 1-36 
Use of Auxiliary Storage 1-35 

r- __ ShifLControl (SHIFT CTL) Lamp 2-5 
Short Instructitm Format 1-1 
Signal Acceptance and Rejection Levels, TCU 4-7 
Signal Cables 1-37 
Single Instruction 2-3 
Single Instruction with Cycle Steal 2-3 
Single Step 2-3 
Single Storage Cycle 2-3 
Singleshot Triggering 1-38 
Single-Precision Data Word 1-2 
SLT Contact Wear 1-37 
SLT Maintenance 

Field Unit System Engineering Document (FUSED) 1-37 
Machine Cable Installation 1-37 
SLT Contact Wear 1-37 
Voltage Levels and Delays 1-37 
Wire Color Codes 1-37 

Sound-Powered Phones 2-15 
SPD's (Sample Pulse Drivers) 1-38 
Special Circuits A-I 
Special Purpose Wiring 1-30 
Start Switch 2-3 
Stop Immediate Switch 2-3 
Storage Protect Bit (STOR PROT BIT) Lamp 2-5 
Storage Protect Check (STOR PROT CHECK) Lamp 2-5 
Storage (See Core Storage) 
Storage-Protect Bit 2-5 
Switch Box (Remote) 2-15 
Switches and Message Lamps 

Alarm Lamp 2-1 
Clear Storage 2-1 
Console-Interrupt Switch 2-3 
Emergency Pull 2-1 
Immediate Stop 2-3 
Indicator Lamps 2-4 
Lamp Test 2-1 
Load I Switch 2-3 

Switches and Message Lamps (Continued) 
Mode 2-3 
Off 2-1 
On 2-1 
PowerOn 2-1 
Program Load 2-1 
Ready 2-1 
Register Display Lamps and Switches 2-6 
Removal/Replacement 4-1 
Reset 2-3 
Run 2-4 
Start 2-3 
Stop 2-3 
Toggle Switches 2-4 
Wait 2-1 

Switches - - 1801/1802 Interface Panel 2-10 
CE Level Interrupt 2-10 
CE Sense 2-10 
Force Auxiliary On/Off 2-10 
Interrupt to Auxiliary/Main Storage 2-10 
Operations Monitor 2-11 
Use Meter 2-10 

Switches, Toggle 2-4 
System Paperwork Binder 1-30 
System Power-Off Procedure 5-1 
System Power-On Procedure 5-1 
System/360 Adapter 

Address Reassignment 1-34 
Adjustment and Service Check 4-11 
Disconnecting 1800 System 1-35 
Monitoring 2-10 
Service Check 4-1 
To Power Down 1-35 
To Power Up 1-35 
Wiring Procedure 1-34 

T -Clock Lamps 2-5 
Tag Lamps 2-6 
Tape Control Unit 4-5 
TCU 4-5 
Temperature Tracking 4-3 
Terminal Boards 6-3 
Test Cable 2-18 
Test Equipment 

Core Storage 2-19 
General 2-13 
List of Test Equipment A-I 
Process I/O 2-16 
Seven Position Counter 2-14 

Thermometer 2-20 
Time Intervals, Op Monitor 2-11 
Time Pulses A, Band C 1-29 
Timer Interval Reassignment 

Authorization 1-33 
Wiring Procedure 1-33 

Timer Lamps 2-5 
Toggle Switches 

Check Stop 2-4 
Data Entry 2-4 
Disable interrupt 2-4 
Operations Monitor 2-4 
Sense and Program 2-4 
Write Storage Protect Bits 2-4 

Tools and Test Equipment 2-13,A-l 
Trace 2-4 
Triggering Singleshots 1-38 
Troubleshooting Procedures, Power Supplies 5-3 

Use Meter Switch 2-10 
Utility Programs 2-8 

Vector Addresses, Interrupt 1-3 
Voltage Crossover Assemblies 1-37 
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Voltage, Primary 5-1 
Voltages 

1801/1802 5-5 
1826 Data Adapter Unit 5-6 
1856 Analog Output 5-7 
2310 Disk Storage 5-6 

Wait Lamp 2-1 
Wire Color Codes 1-37 
Wired Logic (WL) Jumpering 

Interrupt, Cycle-Steal, IPL 6-3 
Other 6-3 

Wiring Changes, Manually Controlled 
Authorization for Wiring Changes 1-32 
Customer Request 1-32 
Communications Adapter 1-34 
Data Channel Assignment 1-32 
Description - 1-30 - -
Editing Diagnostic Programs 1-35 
Interrupt Assignments 1-33 
Line Adapters 1-34 
MES (Miscellaneous Engineering Specification) and RPQ 

(Request for Price Quotation) Orders 1-32 
System/360 Adapter Address Reassignment 1-34 
Timer Interval Reassignment 1-33 

World Trade A-I 
Wraparound Characteristics of Core Storage 1-42 
Write Clock Timing, TCU (Tape Control Unit) 4-6 
Write Storage Protect Bits Switch 2-4 

X or Y Line Resistance, Core Storage 1-46 
X-Clock Lamps 2-5 
XIO Operations 

Analog Input 1-17 
Communications Adapter 1-21 
Digital and Analog Output 1-20 
Digital Input 1-19 
Internal (Area Zero) 1-9 
Selector Channel 1-22 
System/360 Adapter 1-17 
Tape Control Unit 1-15 
1053 Printer and 1816 Printer-Kcyboard 1-10 
1054 Paper Tape Reader and 1055 Paper Tape Punch 1-11 
1442 Card Read Punch 1-12 
1443 Printer 1-13 
1627 Plotter 1-13 
1810 Disk Storage 1-14 

Zero Remainder (ZERO REM) Lamp 2-5 

1053 (See 1816) 
1054-1055 Paper Tape 

Adapter Locations 6-10,6-11 
Adapter Service Check 4-4 
Adjustments 4-4 
DC Voltages 5-5 
IPL (Initial Program Load) Data Word 1-3 
IPL (Initial Program Load) Procedure 2-7 
XIO Operations 1-11 
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1442 Card Read Punch 
Adapter Location 6-10,6-11 
Character Coding 1-24 
Checks and Adjustment 4-5 
DC Voltages 5-5 
IPL (Initial Program Load) Data Word 1-3 
IPL (Initial Program Load) Procedure 2-6 
Power Down Procedure 1-62 
XIO Operations 1-12 

1443 Printer 
Adapter Location 6-10,6-11 
Carriage Control Chars. 1-25 
Character Coding 1-24 
Service Check 4-5 
XIO Operations 1-13 

1627 Plotter 
Adapter Location 6-10,6-11 

_ S!lrvic!l Check _ 4-5 
Speed Change 4-5 
XIO Operations 1-13 

1800 System 
Console Check Sheet 1-40 

1801, 1802 Processor-Controllers 
Checks and Adjustments 4-1 
Locations 6-1 through 6-11 
PM 3-1 
Power Supplies 5-5 

1810 Disk Storage 
Service Check 4-5 
Voltages 5-7 

1803 Core Storage Unit 
Address Swapping 1-44 
BSM (Basic Storage Module) Locations 6-15 
Interval Timer Operation 1-44 
Locations 6-12 
Selection 1-41 
Time Pulses A, B, and C 1-29 
Wraparound 1-42 

1816-1053 Printers 
Character Coding 1-24 
Checks and Adjustments 4-4 
DC Voltages 5-5 
XIO Operations 1-10 

1826 Data Adapter 
Channel Termination 1-36 
Locations 6-1 through 6-23 
PM 3-1 
Power Supplies 5-6,5-7 

1828 Enclosure 
Locations 6-1 through 6-24 

1851 Multiplexer Terminal 
(See Also Analog Input) 
Locations 6-1 through 6-25 

1856 Analog Output Terminal 
Channel Termination 1-36 
Blower Filter Replacement 4-13 
Blower Removal 4-12 
DAC/PVR (Digital to Analog Converter/Precision Voltage 

Reference) Extender 2-19 
Locations 6-1 through 6-26 
PM 3-1 
Power Pac 5-3 
Precision Voltage Reference 5-3 

2401-2402 Magnetic Tape 
Adapter Location 6-11 
Checks and Adjustments 4-5 
XIO Operations 1-15 


