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THEORY OF ERA 1103 SECTION 4
OPERATION

timer has completed the off cyecle, MAIN DISCONNECT SWITCH S86001 is switched to
the OFF position, This sequence is shown in Steps 1 and 2 of Table 4~ 9,

(f) RE-ENERGIZING MAIN EQUIPMENT POWER, ~ Operations necessary to
re~energize the equipment after a fault or emergency initiated shut-dows are
listed in Part C, Table 4- 9,

{g) MANUAL SFLECTION, -~ Selector switch S82205 may be operated
when it is desirable to shut down the equipment partially, Whem the switch is
operated, contacts of section A are opered to partially shut-down the main
equipment power supply; contacts of sectiom B short reley contacts withinm the
fault circuit thereby allowing the equipment to be re-emergized when the switch
is turned back on; contacts of section C emergize a power sequemce relay in
the control cabinet which, in turn, causes am ABNORMAL CONDITION indicator on
the Supervisory Control Panel to glow

Should the selector switch be turned back to the OFF position, the d-c
relay supply to the MC Power Supply will be removed, thus de-emergizing the
Bias Fsult relay in that supply and causing a partial shut-down of MC power,

To re~energize main equipment power from the OFF position, turn the selector
switch to the LOW HEATER positiom, press the CLEAR POWER SUPPLY FAULT buttan
and turn the SEQUENCE CONTROL. switch, by steps, to the OPERATE position,

(7) PRIMARY POWER DISTRIBUTION. - From the buildimg power, unregulated
220V, three phase a~c is applied through the main disconmect switch and main
fuses to circuit breaker panel EB88002 of the motor generator assembly unit,
From E88002 distribution im ‘the Main Power Supply is to the power control and
sequencing circuit through circwit breaker S88003, the motor-generator set
through circuit breaker S88006, the induction regulator through circuit breaker
588004, and the drum and blower drive motor circuits through circuit breaker
S88002,

From the induction regulator, regulated 220V, three phase s~c is applied
to circuit breaker S81301 (labeled FILAMENT AND POWER SUPPLY) on circuit breaker
panel 81300 inm the Main Power cabinet, From S81301 power is distributed through
secondary circuit breakers S81302-03~04-05-06 and 07 (labeled respectively MTS
FILAMENTS, CONTROL FILAMENTS, MDS FILAMENTS, ARITHMETIC FILAMENTS, EXTERNAL
EQUIPMENT, and POWER SUPPLY AND POWER SUPPLY FILAMENTS) to the corresponding
cabinets,

Within the power supply cabimet, a single phase from the power supply cir-
cuit breaker (S81307) goes to the 220V~110V step-down tramsformer and the voltage
rectifier supplies. Within the Magnetic Tape Cabimet, a single phase from MTS
FILAMENT circuit breaker 581302 goes to the 220V-110V step-dowa tramsformer,

In each cabinet e single phase from one breaker goes to the filament transformer
primaries,

The 110 vac from the step-down transformer in the power supply is distri-
buted directly to indicators and voltage testing circuits of the Mainm Power
Cabinet and through fuses and manual comtrol switches on the DC DISTRIBUTION
PANEL to external equipment and the Supervisory Conmtrol Pamel, The 110 vac
from the MTS step-dowm tramsformer is distributed through fuses and control
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switches to the four magnetic tape units.

From the building power, 110 vac is distributed through a switch box and
fuses to the motorized valve in the Blower (90000) Cabinet and to convenience
outlets in all cabinets. :

A 6,3 vac filament supply voltage is distributed directly to electronic
circuits within each cabinet.

(8) DIRECT CURRENT DISTRIBUTION. - From the d-c generators, +250 vde
and -125 vdc are distributed through Disconnect Switch S88007 and d-c¢ fuses to
relay panel 81800, then through the overload relays of this panel to d-c voltage
requlators. The regulator outputs are then distributed through fuses and dis-
tribution switches on the 81600 distribution panel to electronic circuits re-
quiring these voltages.

From the rectifier supplies, -300 vdc is distributed through fuses to the
main equipment d-c regulator control units. The +60 vdc and +120 vdc relay
supplies are distributed directly to electronic circuits of the Main Power
Supply and through fuses and distribution switches on the distribution panel
to the Control Cebinet and the Supervisory Control Cabinet. From the Super-
visory Control Panel they are distributed to fault and sensing relays within
the Electrostatic Storage Cabinet.

The -30 vdc supply is distributed through fuses and switches on the d-c
distribution panel to circuits of the control cabinet.

(9) OVERLOAD PROTECTION. - Overload protection is provided by fuses,
circuit breakers and overload relays in the a-c distribution system and by fuses
and overload relays in the d-c¢ distribution system.

(a) AC FUSES AND CIRCUIT BREAKERS., - The a-c fuses include replace-
able cartridge fuses at the primary power input, type 3AG replaceable fuses
located in twist-lock. fuse holders in the rectifier supply units, filament
transformer input circuits, and input lines to the tape units in the magnetic
tape storage cabinet.

The circuit breakers are magnetic-thermal overload, trip action units
located on the motor-generator assembly panel, the Main Power Cabinet and in
the motor-starter circuits of the drum and blower drive motors.

The thermal overload coils ere a part of the motor-starter units of the
motor-generator, blower, and drum drive motors.

(b) DC FUSES AND OVERLOAD RELAYS, - The d-c¢ fuses include replace-
able cartridge fuses in the motor generator output lines, and type 3AG replace-
able fuses held in twist-lock fuse holders in the output lines of the rectifier
supplies and on the d-c distribution panel.

- D-C overload relays are in the +250 vdc and -125 vdc generator output lines,
and are located on relay panel 81800 in the Main Power Cabinet.

Fornvingtomn. Flarnd ‘ 4-157
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(¢) BLOWN FUSE INDICATION. - A blown fuse is indicated by the glow-
ing of a neon lamp associated with the fuse. Most blown fuse indicators are
wired directly across the fuse terminals. However, since an absolute voltage
of 80 vdc or greater is required to fire a neon lamp, those lamps indicating
blown fuses In lines of less than 80 vdc are tied to sources of sufficient
value to provide the necessary voltage.

¢. MAGNETIC CORE STORAGE POWER SUPPLY, - The Magnetic Core Power Supply
consists of power transformers, & motor-genmerator set, rectifier supplies,
voltage regulators, s power sequence control and power distribution system.
This supply controls the application of power to the Magnetic Core Storage
System and produces and distributes direct current power. The Magnetic Core
Power Supply is shown in block form on the Block Diagram, MC Power Supply. Table
4-10 lists the voltages used by the Magnetic Core Storage System and the origin, .
and destination of each voltage.

(1) TRANSFORMERS. - Filament transformers reduce a single phase of 220 vac
to 6.3 vac as filament supply for all units within the core storsge system. Out-
put voltages of selected trensformers may be reduced to sbout 3.7 vac by opera-
tion of the MC REDICE HEATER VOLTAGE switch located on the Supervisory Control
Panel, Other transformers step up 220 vac and apply the increased voltage to
the plate circuit of the rectifier supplies.

(2) MOTOR-GENERATOR. -~ The Motor-Generator unit consists of a three phase,
10 HP motor driving a peir of direct current generators. The generators produce
output voltages of +260 vdc and - 165 vde which are applied to voltage regulator
stages for regulation to lower values.

(3) VOLTAGE RECTIFIERS. - The voltage rectifier units produce voltages of
~500, ~390, -300 and ~290 vdec. All units employ tonventional full wave recti-
fier circuit with choke input filters. The =500 vdc 1s applied without regula-
tion as reference voltage to the reguletor stages of the rectifier supplies.

The -300 vdc supply is regulated to ~300 vdc and serves as the reference voltage
for the DC regulator stages of the generator outputs., The -290 and -390 vdc
supplies are regulated to -200 and -300 vdc respectively and distributed to cir-
cuits of the Magnetic Core Storage System.

(4) VOLTAGE REGULATION. -~ The voltage regulators regulate the outputs of
the +260 and -165 vdc generators and the -390, -300 and -290 vdc rectifiers.
Each regulator unit consists of two or more paralleled 6AST's (the slave
regulators) in conjunction with a control circuit. The control circuit requlates
the current through the slave regulators to maintain a congstant output voltage.
The regulator ocutputs produce DC voltages of +200, +100, +80, +5, -14, ~-25, -00,
-100, =200 and -300. Voltages dividing networks across the -200 and -300 vdc
outputs supplies =220 vdc as the bias voltages of the inhibit and drive circuits.

(3) POWER CONTROL AND SEQUENCING. - The power control and sequencing cir-
cuits include the MC Power Panel, the relay sequencing circuits, the power fault
circuits and miscellaneous relays and circuits effected during energizing or
de-energizing ¢f the core storage power supply.

In the upper left hand corner of the block diagram and running from left to
right are the cam~operated switches S57101 through S57100. In the upper right
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hand corner is the Switech Time Distribution Chart. To the left of the chart is
the fault circuit, and in the DC distribution system are the bias sensing cir-
cuits, voltage sensing relays and thermal overload heaters associated with con-
tacts of this circuit. Contacts controlled by the sequencing circuit are located
in both the AC and DC distribution systems. Although the core storage power
supply has its own power sequencing circuit, certain power sources are supplied
through units of the Main Power Supply as follows: regulated 220 vac to the
rectifier circuit and filament transformers, *120 vdc (relay supply) to the
bias sensing relays and +60 vdc to the voltage fault circuit. Consequently,
the main equipment power should be in process of energizing prior to initiating
the MC power ON sequence. By the game token, initlation of the MC power OFF
sequence should preceed the main power OFF sequences.

Table 4-11 lists the steps, sub-steps, event, and result incurred during
energizing, partial de-energizing or fully de-energizing of the MC Power Supply.

MC Power Supply voltages may also be removed manually by operation of the
Sequence Control switch (S57805) located on the MC Power Panel. When re-
energizing the power supply after a manual shut down, allow the specified amount
of time between switch positions to insure proper warm-up. At the BIAS posi-
tion, press the CLEAR POWER SUPPLY FAULT button to energize the fault relay be-
fore preceeding to the next position.

(6) ALTERNATING CURRENT DISTRIBUTION, - From the MAIN DISCONNECT switch
(S88001), three-phase 220 vac is distributed through the main circuit breakers
S88009 and S86010 to the power sequence control and the motor gemerator re-
spectively. A single line of 220 vac from S88009 also supplies the power fault
indicators. From the Main Equipment AC Regulator, regulated 220 vac is supplied
through circuit breaker S81307 of the Maim Power Supply and circuit breakers
$57701, 857702 and S57703 of the MC Power Supply to the transformer primaries
of the power rectifier circuits and filament supply circuits. Filament supply
voltage of 6.3 vac from the filament transformer secondaries {s distributed to
electronic tube filaments of the core storage and core storage power circuits.

(7) DIRECT CURRENT DISTRIBUTION. - The direct current voltages origlinate
at the direct current generators and the voltage rectifier supplies. The out-
put from the positive generator is distributed through a disconnect switch to
relay contpcts of the power sequence control. One branch of +260 vdc is dis-
tributed through a contact of K57309 and through overload relays K57301, K57302
and K57303 to the +200, +150, *+100 and +80 vdc regulators. The other branch is
distributed through a contact of K57310 to the +5, -14, and -25 vdc bias regu-
lators. The negative generator output is distributed through a disconnect
switch to relay contacts of the power sequemce control. Ome branch is distributed
through a contact of K57310 and through overload relay K57304 to the bias regu-
lators, +5, -14 and -25 vde. The other branch is distributed thromgh a contact
of K57309 and overload relays K57305 and K57306 to the -80 and -100 vdc regula-
tors. The output of the -290 vdc rectifier supply is distributed through an out-
put fuse and overload relay K57307 to the -200 vdc regulator. The -390 vdc recti-
fier output is distributed through a fuse and overload relay K57308 to the -300
vdc regulator. The negative reference supply output is regulated at -300 vdc with-
in the supply end applied through an output fuse to the DC regulator control
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units., The -525 vdc supply is supplied unregulated through a fuse to the-300,
~-200 and ~160 vdc regulators. The regulated voltages +200, +130, +10C, +80, +5,
-14, -25, ~80, ~100, «200 and «300 vdc, and the -200 vdc inhibit and driver bias
voltages are distributed through fuses and switches of the DC distribution panel
to electronic circuits of the Magnetic Core Storage System.

(8) OVERLOAD PROTECTION, - Overload protection is provided by fuses, cifcuit
breakers and thermal overload relays in the AC distribution system and by fuses
and overload relays in the DC distribution system,

(a) ALTERNATING CURRENT FUSES, CIRCUIT BREAKERS AND OVERLOAD RELAYS. -
The alternating current fuses are located in the primary power input lines
{(Main Disconnect Switch), the input lines of the power rectifier supplies, and
the primaryv circuits of the filament supply transformers, Circuit breakers are
of the magnetic thermal overload type and are located in the input lines to the
motor-generator unit and the primary lines to the rectifier and filament trans-
former supplies. The AC thermal overload relays are a part of the motor genera-
tor start circuit, The coils operate contacis of the start circuit if the cur-
rent to the drive motor becomes excessive. .

(b) DIRECT CURRENT FUSES AND OVERLOAD RELAYS. - Direct current fuses
are located in output lines of the voltage generators, the rectifier clircuits
and the voltage regulators, The thermal overload relays are located in the
branch lines of the DC generator outputs.
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VOLTAGE

Primary
220 vac

Regulated
220 vac

110 vac

110 vac.

6,3 vac
3.2 vac
+250 vdc
+200 vde

+150 vde

+120 vde
+100 vdce
+80 vde
+60 vdc
+3 vde

-15 vde
-25 vdce
-30 vde

-0 vde

-125 vdc

-~ 300 vde

ERA 1103

TABLE 4-7

SECTION 4

MAIN POWER SUPPLY VOLTAGES

SOURCE

Building supply

Induction regulator

Step-down transformers

Building supply

Step-down transformers
Step~down transformer
Motor-generator

+200 vdc regulator

+150 vde regulator

Rectifier supply
+100 vdc regulator
+80 vde regulator
Rectifier supply
+5 vde regulator
-135 vdc regulator
-23 vde regulator
Rectifier supply
~-30 vdc regulator

Motor-gencrator

Reetifier supply

Feovsrington Fland
Ewewerams ZEseanch /fssocmcs ovis.on

DISTRIBUTION

Blower drive motor

Drum drive motor

Power control and sequencing circuit
Induction regulator ‘
Motor-generator set

110 vac and 6,3 vac transf, pri,
Rectifier circuits

External equipment

Bias and -80V fault indicators
External equipment

Supervisory Control Panel
Magnetic tape units

Convenience outlets
Motorized valve

Electronic circuits filaments
Supervisory Control Panel indicators
Voltage regulator circuits
Electronic circuits

Electronic circuits
L.o-temp, thermostat circuits

Relay circuits

Electronic circuits
Electronic circuits
Relay circuits

Electronic circuits
Electronic circuits
Electronic circuits
Electronic circuits

Electronic circuits

Voltage regulators

d-c¢ regulator control units

(
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TARLE 4- 3
NORMAL ON-OFF SEQUENCE OF OPERATIONS
FOR MAIN EQUIPMENT POWER SUPPLY
A, NORMAL ON SBEQUENCE
STEP SUB-STEP EVENT RESULT
1 Main Disconnect Switch Drum Motor Start K6000l1 energized,

S868001 closed,
K60001 energized,
K90001 energized,

BLOWER operating,

K81903 energized,

AN

NORMAL ON-OFF (start-
stop) button
S82201 pressed,

K81901 energized,

K81902 energized,

Cycle Timer operating,

581901 actuated f{our
seconds after NOKRMAL
ON-OFF button is pressed,

I»

Porsrinngton Foand
fusmmmc E’:smcu /fssocnms ——

Blower Motor Start K9000l energized,
220 vac applied to drum drive motor,
220 vac applied to blower drive motor,

Vane tilts within cooling air duct of
blower cabinet,

Mercury switch S$90001 connected to
vane closes to provide continuity in
the Emergency Interlock Circuit and
thereby energizes Emergency relays
K81903 in the Main Power Supply and
KS7103 in the MC Power Supply,

Holds KB81903,

Provides comtinuity in the power se-
quencing circuit,

Opens EMERGENCY imdicator circuit,

Energizes K81901

Holds K31901,

Energizes K81902,

Energizes cycle timer B31901,
Lights TIMER ON indicator IS82202,

Closes contacts in fault circuit to
allow Fault relay K81815 to be
energized by bias (see substep 2F),

Operates switches S81901, S81902,
581903, S81904, S81903, S81906,
S81907, and S81908 in sequence over
a four-minute period, (See "Switch
Time Digtribution” chart on Overall
Block Diagram, Main Equipment Power
Supply.) -

Holds cycle timer K3190Z and TIMER
ON indicator,

Opens NORMAL ON-OFF circuit, thereby
de~energizing K61901,
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STEP . SUB~STEP
2 A (CONT'L)

ERA 1103

TABLE 4- g (CONT’D)

EVENT
K81901 de-energized,
S81902 actuated,
S81903 actuated,
K81904 and K81905

energized,

K10201, K30201, K60201
and K70201 energized,

S81904 actuated,

K81906 energized,

K88001 energized,

531905 actuated,

KA31907 energized,

Porningtorn Fand
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SECTION 4

RESULT

Opens contact in timer circuit,
Opens contact in NORMAL ON-OFF
circuit, '

Allows Emergency relay K81903
to be reset only when timer is
in the "home™ position,

Energizes K81904 and K819035,
Lights INIT, SEQ, indicator
182203,

Energizes filament dropping re-
lays K10201, K30201, K6020l and
K70201, i

Connects resistors inte primary
circuits of selected filament
transformers,

Energizes relay K81906,
Lights LOW HEATER indicator 182204,
Starts FIL _HRS, meter M82201,

Energizes main contactor K88001,

220 vac applied to induction re-
gulator which in turn applies
regulated 220 vac to all trans-
former primaries,

Allows distribution of 6,3 vac
and 5,7 vac filament supply,

110 vac supply, -30 vde "set"”
supply, +60 vdc and +120 vdc
relay supplies, and 220 vac to
external equipment,

Energizes K81907,
Lights FULL HEATER indicator
182203,

De~cnergizes K81904 and K&1905,
Energizes motor-generator start
coil K388002,

Applies 220 vac to -300 vdc
rectifier circuit, (Neg, Ref,
supply) :

Permits distribution of negative
reference supply voltage,

“1en
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TABLE 4- 8 (CONT'D)
STEP SUB- STEP EVENT RESULT

2 E (CONT'D) K81904 and K81905 De-energizes filament dropping
de-energized, relays K10201, K30201, K60201
and K70201, ¢

K10201, K30201, K60201 Shorts filament dropping re-
and K70201 de-energized, sistors im primary circuit of
selected transformers,
Applies full heater voltage to
circuits supplied by selected
transformers,

K88002 energized, : 220 vac applied to motor-gene~
rator drive motor,
Allows distribution of -125
vdc generator output to ~25
vdc regulator,

- F S81906 actuated, Energizes K81908,
Lights BIAS indicator 182206,

K81908 energized, Energizes K81810,
Closes contact in circuit of
K81909,

K81810 energized, Applies outputs of +250 vdc
and -125 vdc generators to the
+5 vde, -15 vde and -25 vdc
requlators, which in turn
energize bias sensing relays
KB1201, K81202, and K81203,
Allows distribution of bias
voltages,

K81201, K81202 and Energizes fault relay K81615,

KB81203 energized, ‘ Opens contacts in circuit of
BIAS FAULT indicators 182209,
182210 and 182211,

K81815 energized, Holds K81815, :
Closes contact in cireuit of
relay K81909,

Opens contact in +60 vdc line
to B Fault relay,

i'i'(:til

3 ‘ S ¢ $81907 actuated, Energizes relay K81909,
= _ Lights POS, VOLTAGES indicator
182207,

K81909 energized, Energizes K81809,

[ — P S———
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STEP SUB-STEP
2 G (CONT'D)
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TABLE 4~ 8 (CONT'D)

EVENT

K81809 enérgized.

Kslell, Kel81l2, K81813
and K81814 energized,

S$81908 actuated,

881901 actuated,

K81902 de-energized,

RESULT

Applies +250 vdc gemerator out-
put to the +200 vdc, +130 vdc,
+100 vde and +80 vdc regulators,
Applies -125 vdc gemerator out-
put to the -80 vdc regulator
which energizes -80 vdc sensing
relays K81611, Ks81812, k81813,
and K81814,

Allows distribution of +200 vdc,
+150 vde, +100 vde, +80 vdc and
~80 vdc,

’ .ot
Closes contacts im fault cir-
cuit, Opens contacts im cir-
cuit of ~80V FAULT indicator
182208,

Opens circuit to power sequence
relays,

Stops eycle timer.

De-energizes K81902,
Extinguishes TIMER ON indicator
182202, '

Closes contact im circuit of
k81901,

Allows Fault relay KB1515 to be
reset only through CLEAR POWER
SUPPLY FAULT button S$82203,
Opens contact in shunt circuit
of -80V fault contacts,

B, NORMAL OFF SEQUENCE

NORMAL ON~OFF button
$82201 pressed,

K81901 energized,

K81902 energized,

Cycle Timer operating,

Enemernns Eszmu‘/fssomms orvisIoN

Energizes K81901,

Holds K81901,

Energizes KB190Z,

Starts cycle timer B81901,

Lights TIMER ON indicator 182202,

* Provides continuity in fault cim

cuit,

Operates switches S81901, S8190§,

- 881907, S81906, S81905, S81904,

$81903, $81902, and 581901 in
seguence over a two~minute per-
iod, (See Switch Time

1 165
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TABLE 4- 8 (CONT'D)

STEP SUB-STEP EVENT
1 (CONT'D)
A S81901 actuated,
K61901 de-energized,
B S81908 actuated,
C S81907 actuated,
K81909 de-energized,
K81809 de-energized,
D SB81906 actuated,
K81908 de-energized,
K81610 de-energized,
!ﬁﬂg{ymﬁmgﬂ&?nn"qﬂznui
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SECTION 4

RESULT

Distribution chart on Overall
Block Diagram, Main Equipment
Power Supply, in Envelope #5,
Volume 7).

Holds cycle timer circuit,
De-energizes K81901,

Opens contact in circuit of
timer,

Opens contact in NORMAL ON-OFF
circuit,

Energizes Power Sequence Relay
in main control which in turn
causes ABNORMAL CONDITION indi-
cator to glow,

De~energizes K81§09,
Extinguishes POS, VOLTAGE indi-
cator 182207,

De~energizes K81809,

Removes +250 vdc generator out-
put from +200 vdc, +130 vde,
+100 vdc and +80 vdc regulator,
Removes +200 vdc, +150 vdc,

+100 vdc, and +80 vdc from main
equipment,

Removes ~1235 vdc generator out-
put from -80 vdc regulator,
Removes ~80 vdc from main equip~
ment

De~energizes K81908,
Extinguishes BIAS indicator
182206,

De-energizes K81810,
Opens contact in circuit of
K81909,

Removes +250 vdc from +5 vdc,
-15 vdc and -25 vdc bias regu-
lators,

Removes ~125 vdc from +5 vdc
and -15 vdc regulators; removes
+5 vde and -15 vdc from main
equipment,
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TABLE 4- B (CONT'D)

STEP SUB-STEP EVENT

1

(CONT'D)

E S81905 actuated,

K81907 de-energized,

K88002 de~ enefgi zed,

K81904 and K81903
energized, -

K10201, K30201, K60201

and K70201 energized,

F ' S81904 actuated,

K81906 de-energized,

K86001 deQenergized.

G 581903 actuated,

K81904 and K81905
de-energized,

Flovaireggtovrn. ]ﬂﬂz@yﬂ
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SECTION 4

RESULT

De-energizes K81907,
Extinguishes FULL HEATER indi-
cator 182205, )

De-energizes motor-generator

start coil KB8800:Z,

Energizes K81904 and K819035,

Removes 220 vac from ~-300 vdc
rectifier,

Stops motor-generator 88002,

Energizes filament dropping re-
lays K10201, K30201, K60201,
and K70201,

Switches filament dropping re-
sistors into primary circuit of
selected transformers in the
Arithmetic, Control, Magnetic
Drum and Magnetic Tape cabinets,
Applies low filament voltage to
circuits supplied by selected
transformers,

De-energizes K81906,
Stops FIL, HRS, meter M82201,
Extinguishes LOW HEATER indi-
cator 182204,

{
De~-energizes main contactdr
K88001,

Removes 220 vac supply to in-
duction regulator, rectifier
circuits, 220 vac-110 vac step-
down tramsformers, and filament
transformers, which stops dis~
tribution of +60 vdc, +120 vde,
-30 vdc, 110 vac and filament

supply.

De~energizes K81904 and K819035,
Extinguishes INIT, SE}, indi-
cator 182203,

De~-energizes K10201, K30201,
K60201 and K70201,
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STEP  SUB-STEP

1 G (CONT'D)

=)
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TABLE 4- g (CONT'D)
EVENT

K10201, K30201,K60201
and K70201 de-energized,

S$81902 actuated,

S81901 actuated,

K81602 de-energized,

Main Disconnect switch
to OFF position,

Sy dvvagitorvi. HQarndd
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SECTION 4

RESULT

Opens contacts in primary cir-
cuit of selected transformers

in Arithmetic, Control, Magnetic
Drum and Magnetic Tape cabinets.

Closes contact in circuit of
K81903,

De-energizes K81902Z,

Stop cycle timer B81901,
Extinguishes TIMER ON indicator
182202,

Closes contact in circuit of
K61901,

Closes contacts in fault circuit,
Removes 220 vac from the equip-
ment,

Stops blower and drum drive
motor.
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OPERATI1ON

TABLE 4- 9
SEQUENCE CF OPERATIONS

FOR VARIOUS VOLTAGE FAILURES OR EMFRGENCY CIRCULIT INTERRUPT1ONS,
AND CORRECTIVE PROCEDURES REQUIRED ( MAIN POWER SUPPLY)

i

—
£

F18

PX

A, FAILURES AND INTERRUPTIONS
STEP SUB-STEP EVENT RESULT
1 +35 vdc FAILURE, De-energizes K81201,
A K61201 de-energized, Lights +5V FAULT indicator
182211,
De-energizes K81815,
B K81815 de-energized, Allows Fault relay to be reset
only through CLEAR POWER SUPPLY
FAULT button S82203, _
Energizes B Fault relay in Contwl
Cabinet,
De-energizes K81909,
C K81909 de-energized. De~energizes K81809,
D K81809 de-energized, Removes positive‘d—c voltages,
: Removes -80 vdc, (-80V Fault
relays de-energize, ~80V FAULT
indicator illuminates,)
2 -15vDC FAILURE : De-energizes K81202,
A K81202 de-energized, Lights -15V FAULT indicator
192210,
De-energizes K81815,
B K81815 de-energized, See step 1, sub-steps B,C, and
D of this table (part A),
. . {
3 -25VDC FAILURE De-energizes K81203,
A K31203 de-energized, Lights -25V FAULT indicator
182209,
De-energizes K81815,
B K81615 de-energized, See step 1, sub-steps B,C, and
D of this table (part A),
4 -80 VWDC FAILURE, De-energizes -80V Fault relay
KB81611l, K81612, K81813, or
K81614,
A K61611, K818l2, K81813

or K81614 de-energized,

i ossnioveptorr Beard
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Lights =80V FAULT indicator
182208, ' :
De-energizes K816135,
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STEP SUB-STEP

4

(CONT'D)
B

ERA 1103

TABLE 4- 9 (CONT'D)

EVENT
K31615 de-energized,

+250 vde Overload Relay
K81801, K81802,K81803
or K81805 tripped,

K81615 de-energized,

-125 vde Overload Relay
KB81805, K81606, K81607
or K81808 tripped,

K81809 and K81810
de-energized,

K81815 de-energized

Sail (vane) Switch
actuated, Hi~Temp
Thermostat operates,
Cabinet Interlock
opened, or an EMERGENCY
switch is pressed,

K81903 de-energized,

SECTION 4

RESULT

See step 1, sub-steps B, C, and
D of this table (part A),

KB1815 de~energized,

See step 1, sub-steps B,C, and
D of this table (part A).

De-energizes K81809 and K81810,

Removes generator output from
all regulators except negative
generator supply to -25 vde
regulator,

Bias and -80 vdc sensers oper-
ate to de-energize K81815,

See step 1, sub-steps B,C, and
D of this table (part A),

Emergenty relay K81903 de-

. energized,

Lights EMERGENCY indicator
162201, Removes 220 vac to
power sequence relays which in

‘turn removes all power to the

equipment with the exception of
220 vac to the drum and blower
drive motors,

Allows emergency relay to be
reset only when timer has re-
turned to Home pgsition_
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STEP SUB-STEP

ERA 1102

TABLE 4-9 (CONT'D)

o

SECTION

CORRECTIVE PROCEDURE FOR ALL VOLTAGE FAILURES

EVENT

RESULT
Provides continuity in Fault

Energizes Power Sequence relay
which causes ABNORMAL CONDITION

De-energizes B Fault relay,

Allows distribution of positive
d-c and ~80 vdc voltages,
Energizes K81811, KB8lglz,

Closes -80vde fault contacts

Extinguishes -80V Fault indi-

Opens circuit to power sequence
Extinguishes ABNORMAL CONDITION

Opens contact in shunt circuit
of -80 vde fault contacts,

Energizes cycle timer B81901
which then returns to home

Equipment power returned to
condition commensurate with
completion of step 1, Normal
On sequence,Table 4-8 (part A),

Sze step ?,Normal-On sequence,

1 Set SEQUENCE CONTROL
switch S82205 to POS, circuit,
VOLTAGES position,
indicator to glow,
2 Press CLEAR POWER Energizes KB1815,
SUPPLY FAULT button
S82203, _
K81815 energized, Holds K818135,
Energizes K81909,
K81909 energized, Energizes K81809,
K81809 energized,
K81613 and KB1814,
K81611, K81812, K81613
and K81814 enmergized, in fault circuit,
cator 182208,
3 Set Sequence Control
switch S822035 to OPERATE relay,
position,
indicator,
C. CORRECTIVE PROCEDUGRE FOR EMERGENCY SHUT-DOWN
1 Press NORMAL ON-OFF K81901 energized,
button S82201,
A K81901 energized,
position,
B B81901 in home position,
2 Press NORMAL ON-OFF
button 582201, Table 4~ B,
Forsringtorn Fland
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SECTION 4

DISTRIBUTION
Power sequence control.
Motor-generator set,
Voltage rectifiers. _
Filament transformer primaries.
Electronic circuit filaments.
Voltage regulators,
Electronic circuits.
Electronic circuits.

Bias Sensing relays

Electronic circuits,
Electronic circuits,

Voltage fault circuit

Electronic circuits,
Electronic circuité.
Electronic circuits.
Electronic circuits,
Electronic circuits.
Electronic circuits.
-200 vdc regulator

-300 vdec regulator,

DC voltage regulator control
units,

Electronic circuits,

-300 vde regulator,

THEORY OF ERA 1103
OPERATION
TABLE 4-~10
MC POWER SUPPLY VOLTAGES

VOLTAGE SOURCE
Primary Building supply
220 vac
Regulated Main Equipment
220 vac AC regulator
6.3 vac Filament transformers
+260 vde Motor-generator
+200 vdc +200 vdec regulator
+150 vde +150 vde regulator
+120 vde Rectifier supply

(main equipment power).
+100 vde +100 vdc regulator
+80 vdc +80 vde regulator
+60 vdc Rectifier supply
' (main equipment power).
+5 vde +5 vdc regulator
~14 vdc -14 vdc regulator
-80 vdc -80 vdc regulator
~100 vde -100 vdc regulator
=200 vdc ~-200 vdc regulator
~220 vde R57916 & RST917
=290 vdc Rectifier Supply
-300 vdc Rectifier supply (ref.)
-300 vdc ~-300 vdc regulator
-300 vdc ~300 vdc regulator
~390 vde Rectifler supply
72 . 72 ¢
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THEORY OF ERA 1103 SECTION 4
OPERATION

TARLE 4-11
NORMAL ON-OFF SEQUENCE OF OPERATIONS FOR
MAGNETIC CORE POWER SUPPLY

A. NORMAL ON

SuB

STEP STEP EVENT RESULT

1 Main Switch Energizes circuits of the
(S88001) ON Main Power Supply
Energizes MC Emergency
relay K57103.

K57103 Energized Holds K5710C3.
Provides continuity to
sequence control switch.,
Opens contact in EMERGENCY
OFF indicator circuit,

2 Main Fower NORMAL : Initiates Main Power ON
ON-OFF button pressed sequence.

3 MC Power NORMAL ON-OFF Energizes K57101
button pressed

K57101 energized. Holds K57101. '
Energizes K57102.
Starts cycle timer (B57101).
Lights TIMER ON indicator.

- K57102 energized Provides continuity in MC
power fault cirouit.

CYCLE TIMER Operates switches 557101,
B57101 running, 557102, S57103, S57104,
557105, S57106, 557108,
and S57101 in sequence
over a four-minute period.
(See switch time distribu-
tion chart on block diagram, )

A S57101 actuated. Holds cycle timer, lights
TIMER ON indicator, and
energizes K57102,
De~energizes K571C1.

.Renu'nytnm Farnd 4-173
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TABLE 4-11

SECTION 4

NORMAL ON-OFF SEQUENCE OF OPERATIONS FOR

MAGNETIC CORE POWER SUPPLY.

K57101 de~-energized

THEORY OF
OPERATION
SUB-
STEP grrgp
B 557102
C S57103
K57104
K55701
D 557104
KS7105
K57701
I-
=
t—
-
Mornnington Farnd

-~

EVENT

actuated

actuated

energized

energized

actuated

energized

energized,

Evemerning Leseancn ASS1cATES owision

(CONT*'D)

RESULT

Opens contacts in start circuit
and cycle timer circuit.

Allows Emergency relay to be
reset only when timer is in
"home™ position.

Energizes K57104.
Lights INIT. SEQ. indicator.

Energizes K55701 through
normally~closed contacts of
K57106.

Opens contacts in 226 vac lines
to MC filament transformer
primaries thus inserting fila-
ment dropping resistors into the
primary circuits. '

Energizes K57105.
Lights LOW HEATER indicator.
Starts HTR. HRS. meter.

Energizes AC Contactor K57701,

Applies regulated 220 vac from
the main power supply to the
~-500 vdc reference supply, fila-
ment transformer primaries of
the ~300 vde reference supply
and regulator circuits, and,
through the limiting resistors,
a reduced voltage to the MC
filament transformer primaries,
The output of the latter trans-
formers is reduced to about

5-7 vac. 220 vac is also sup-
plied to the =500 vac reference
supply which in turn applies
~500 vde to the control circuits
of the rectifier supply regu~-
lators.
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THEORY OF

TABLE 4-11

SECTION 4

NORMAL ON-OFF SEQUENCE OF OPERATIONS FOR

OPERATION
MAGNETIC CORE POWER SUPPLY
. SUB-~ .
STEY  Zrpp EVENT
E 557105 actuated.
K57106 energized.
K88003 energized.
K55701 de-energized
F S5T106
K57107 energized
KS57310 energized
K81201, KB1202 and K81203
energized,
Memington FBarnd
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(CONT'D)
RESULT

Energizes K57106.
Lights FULL HEATER indicator.

Energizes MG Start relay (K88003).
De-energizes K55701.

Applies 220 vac to -300 vdc
rectifier supply which in turn
applies regulated ~-300 vdc to

the regulator control circuits,

Applies 220 vac to the motor
generator,

Closes contacts in 220 vac lines
to MC filament transformer pri-
maries thus shunting limiting
resistors and permitting full
heater supply to MC filaments,

Energizes K57107.
Lights BIAS indicator.

Closes contact in circuit of
K57106 and K57109,
Energizes K57310.

Closes contacts in generator out-
put lines to bias circuits. The
bias voltage +5 vdec, -14 vdc and
-25.vde energize the vias sensing

-relays K81201, KB1202 and KB1203,

and provide continuity in MC
power fault circuit that ener-
gizes Bias Fault relay K57312.

Opens contacts in the bias fault
indicator lines.

Provides continuity i the bias
fault circuit thus energizing
Bias Fault relay K57312 through
the closed contacts of K57102.
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" THEORY OF ERA 1103 SECTION 4
OPERATION

TABLE 4-11
NORMAL ON-OFF SEQUENCE OF OPERATIONS FOR

MAGNETIC CORBRE FOWER SUPPLY (CONT’D)
v " S5UB-~ . .
STEP STEP EVENT RESULT
K57312 energized. Opens contacts in line to equip-
ment Fault Control.
Closes holding contact in bias
fault circuit,
Closes contacts in circuit of
relays K57108 and K57109.

G S57107 actuated Energizes K57108 through ¢losed
contacts of K57107 and K57312.
Lights. POS. VOLTS indicator,

K57108. energized. _ Energizes K37309.
- Energizes K57315.

K57309 energized Closes contacts in output lines
of DC generators. Voltage out-
puts are regulated to +200, +150,
+100, +80, -80 and -100 vde, and
distributed to electronic cir-
cuits of the MC system; +100 vdc
energizes K57313, -80 vdc ener-
gizes KG7311.

K57315 energized Applies 220 vac to +290 vdc and
+390 vdc rectifier supplies which
in turn are regulated to =200
and -300 vdc respectively. Volt-
ages are distributed through the
DC distribution panel to circuits
of the MC system,

K57313 energized, Closes contact in MASTER CLEAR
circuit to produce MASTER CLEAR
signal, '

KG7311 energized Closes contacts in circuit of
K57312.

Opens contacts in circuit of -80 vde
FAULT indicator.

H ~ §57108 actuated Eneraizes K57109.
Lights OPERATE indicator.

Mm Mornd 1-176
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SECTION 4

RESULT

Opens contacts in +200 vde and
~100 vdc distribution lines.
Energizes K57314.

Opens contact in MASTER CLEAR
circuit,

Allows K57101 to be re-energized
with start of the OFF Cycle.
Stops timer motor.

Extinguishes TIMER ON indicator.
De-energizes K57102.

Opens by-pass contacts in bias
fault circuit. Fault relay can
be energized only through con-
tacts of CLEAR POWER SUPPLY
FAOLT button.

Energizes K57101.

Holds K57101.

Energizes K57102.

Holds K57102.

Starts cycle timer (B57101).
Lights TIMER ON indicator. -

Closes contacts in fault circuit
which prevents fault relay K57312
from de-energizing with loss o
-80 vde.

Actuates switches S57101, S$57108,
S57107, S57106, S57105, S57104,
S57103, S57102 and S57101 in that
sequence over a two-minute period.

THEORY OF ERA 1103
OFPERATION
TABLE 4-11
NORMAL ON-OFF SEQUENCE OF OPERATIONS FOR
MAGNETIC CORE POWER SUPPLY (CONI'D)
SUB-
STEP STEP EVENT
K57109 energized
K57314 energized
I S57101 actuated
K57102 de-energized
B. NORMAL OFF
1 NORMAL ON-OFF button
pressed.
K57101 energized
K57102 energized
Cycle timer running
MRormington Farnd
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THEORY OF ERA 1103 SECTION 4
OPERATION
TARLE 4-11 !
NORMAL ON-~OFF SEQUENCE OF OPERATIONS FOR
MAGNETIC CORE POWER SUPPLY (CONT'D)
. SUB~
| STEP STEP EVENT RESULT
{

A S57101 actuated. De~energizes K57101.u
Holds K52702, and cycle timer,
and lfghts TIMER ON indicator.

K57101 de-energized., Permits.MC power to be re-ener~
gized only through NORMAL ON-OFF
button,

B $57108 actuated. De-energizes K57109. |
Extinguish OPERATE indicator.

K57109 de~energized. . Removes +200 vdc and ~100 vdc
operate voltages.

De-energizes K57314.

K57314 de-energized. Closes contact in MASTER CLEAR
line. '

C S57107 actuated, De-energizes K37108,
Extinguishes POS, VOLTAGE in-
dicator. :

K57108 de-energized. De-energizes K57309.
De-energizes K57315.

K57309 de-energized. Removes generator output volt-
ages to +200, +150, +100, +80,
~-80 and ~100 vde regulators.

K57315 de-energized. Removes 220 vac to -290 and -390
vde rectifier supplies.

D S57106 actuated, De~energizes K57107.
Extinguishes BIAS indicator.

K57107 de-energized. De~energizes K57310.

Opens contact in circuit of
K57108 and K57109.
K57310 de-energized. Removes generator output volte

ages from bias regulators.
Bias sensing relays de-energize,
opening circuit to K57312.
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THEORY OF ERA 1103

OFERATION

TABLE 4-11

SECTION 4

NORMAL ON-OFF SEQUENCE OF OPERATIONS FOR

MAGNETIC CORE POWER SUPPLY (CONT'D)

SuB-

STEP EVENT

STEP
K57312 de-energized.

E S57105 actuated.

K357106 de-energized.

K55701 energized.

K88003 de-energized.

F S57104 actuated.

K57105 de~energized.

’K57701 de-energized.

G S57103 actuated

K57104 de-energized.

K55701 de~-energized,

H S57102 actuated.

i’lkumn&nqrﬂawz,ZHﬂnwza!
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RESULT

Re-sets contacts to normal

- position,

De-energizes K57106,
Extinguishes FULL HEATER
indicator,

Energizes K55701.
De-energizes MG Start relay
(K88003). .

Removes 220 vac from =300 vde
reference supply.

Shunts filament dropping re-
sistors into primary circuit
of MC filament transformers.

Removes 220 vac supply to MG set.

De~energizes K357105.
Extinguishes LOW HEATER indicator.
Stops HTR, HRS, meter.

De-energizes AC Contactor (K57701).

Removes regulated 220 vac from
«500 vde rectifier circuit, M
filament transformers and MC
Power Supply filament transformers.

De-energizes K57104.
Extinguishes INIT, SEQ. indicator.

De-~energizes K55701,

Close contacts in primary cir-
cuit of MC filament transformers.

Contacts close, creating ener-
glzing path for Emergency relay
during next ON cycle.
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ERA 1103

TABLE 4«11

NORMAL ON-OFF SEQUENCE OF OPERATIONS FOR

MAGNETIC CORE POWER SUPPLY (CONI'D)

SUB-

STEP STEP EVENT

I S57101 actuated. De-energizes KS57102.

K57102 de-energized.

J Main Disconnect Switch
(588001) off '

K57103 de-energized.

P
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RESULT

Stops cycle timer.

SECTION 4

Extinguishes TIMER ON indicator.
Provides energizing path for
K57161 when NORMAL ON-QFF is
pressed for POWER ON sequences.

circuit.

equipment.

De~energizes Emergency

K57103.

Opens contacts in bias fault

Removes AC power from the entire

relay

Opens contact in sequence con-

trol switch circuit and relay

holding circuit.

Closes contact in EMERGENCY OFF

indicator circuijt.
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SUB-
STEP STEP EVENT

1 A K81201, KB1202, K81203
K57311, K57301, K57302
or K57303 de-energized.

B K57312 de-energized.
C K57109 de-~energized.
D K57314 de~energized.
E K57108 de-energized.
F K57309 de-energized.
G K57315 de~energized,

1 A Overload relay K57304,
K57305, K57306, KS57307
or K57308 de~energized.

B K57309 and K57310
de-energized.
Note:

L

ERA 1103

TABLE 4-12

SECTION 4

SEQUENCE OF OPERATIONS FOR VARIOUS VOLTAGE FAILURES OR
EMERGENCY CIRCUIT INTERRUPTIONS IN THE MC POWER SUPPLY

A, BIAS, -80 VDC, OR POSITIVE DC OVERLOAD FAULT

RESULT

De-energizes K37312.

Lights appropriate voltage FAULT
indicator if caused by Bias or
-80 V Fault,

De-energized K57109 and K57108.
Closes contact in eircuit to
equipment Fault Control.

Remover +200 vdc and -100 vde
voltages,
De-energizes K57314.

Closes contact in master clear
line.

De-energizes K57309 and K573135.
Removes generator supply to +200,
+150, +100, +80, -80 and ~100 vdc

reqgulators.

Removes 220 vae to =290 and -390 vd
rectifier supplies,

B. NEGATIVE DC OVERLOAD FAULT

De-energizes K57309 and K5731C.

{
Removes generator supply to DC
regulators. As a consequence,
the bias sensing relays de-
energize, creating a repeat of
part A above.

To re-energize the MC pBwer after bias or overload

failure, correct the cause, turn the power sequence
switch to POS. VOLTAGE, press the CLEAR POWER SUPPLY
FAULT button, then return the SEQUENCE switch to-

OPERATE.

. Heanned
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TABLE 4-]2

SECTION 4

SEQUENCE OF OPERATIONS FOR VARIOUS VOLTAGE FAILURES OR
EMERGENCY CIRCUIT INTERRUPTIONS IN THE MC POWER SUPPLY

R C. EMERGENCY OFF
oo SUB-
STEP STEP EVENT
1 A Emergency interlock circuit

open, (sail switch open,

high temperature thermostat

operates, or an EMERGENCY
button is pressed).

B K57103 de-energized.

RESULT

De~energizes Emergency relay
K37103,

Opens contact in circuit of
power sequence switch thus
causing all power sequence re-
lays to de-energize thereby
removing all power to the MC
system with the exception of
220 vac to the power supply
START circuit, cycle timer,
and EMERGENCY OFF indicator.’

Lights EMERGENCY OFF indicator.

Note: To re-edergize the equipment after an emergency
stop, return the cycle timer to the "home" pos-
ition, then re~energize the equipment through

the NORMAL ON cycle.

Forningtorn Mand
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it. CULOLING SYSTEM

a. COOLING ATk. - The computer 1s cooled by water-cooled air streams

¢vhich enter each of the cabinets through adjustahle overlapping grills at the
hottom of each bav and leave through a gritl at the top of each bay. The air.
drawn {rom the room through dust-removing oil-coated metal filters, is passed
nver water-cooled coils, then pumned into a plenum chamber bv two centrifugal
blowers, The air pressure in the plenum chamber is constant but the flow of

air through a particular bay is regulated bv adjusting the overlap of the grills
located at the botiom of that bav. Temperature of the cooling air is maintained
at H4°F by the air temperature controller located in the bay behind the requlator,

Under narmal conditions the temperature of the cooling alr will be raised
from 04° to about B82°F maximum during the heat exchange. Should the exhaust
temperature exceed 100%F in anv of the tube chamnels a "Klixon" thermostat
nmounted at the top of the channel will break cnntact and create an A FAULT
couputer ston, This is indicated hv operation of the TEMPERATURE indicator
on the supervisory CUontrol P'anel und the amber light located above the over-
heated channel, The thermostat will reset sutomatically when the temperature
is reduced to 90° (see sub-paragraph 12b (2} of this section).

Fach bay, except the bay containing the Supervisory Control Panel, contains
a higyh temperature thermostat mounted asbove the channel having the highest amhi-
ent Lempersture. This thermostat breaks contact if the exhaust temperature ex-
ceeds 120°, Operation of a high temperature thermestat creates an Emergency
computer stop which shuts down the power supplv.

A high temperature fauit is indicated by operation of the EMERGENCY OFF
indicators on the Main and MC Fower Supply panels. All high temperature ther-
mostats must be reset manually,

L.  COOLING WATER. -~ The cnoling water requirement for the computer de-
pends upon the room temperature and the temperature of the water supplied.
{hwler conditions where the temperature of the water is 50°F, the relative
humidity 50%, and the room temperature a‘maximum of 82°F, a water pressure of
A0 psi is needed to provide the 41 gallons per minute necessary for cooling
the air,

The water, supniied from the cooling water main, passes through a pressure
sensitive "Vacuumstat™ valve and a motorized valve in the water intake line. It
is then circulated through cooling coils located on each side of the blower bay
and finally discharged through a common vpipe to the sewer, Condensate from the
cooling coils is drained off to the sewer through # 1/2 inch pipe. Water flow
throuab each of the cooling cnils is maintained squal by equalizing valves located
in the coolinyg coil discharge pipes. Temperature of the water being discharged
from the cooling coils may bhe checked by observing the thermometers mountod in
the discharge pipes near the equalizing valves, The "Vacuumstat® initiates an A
FAULL if the water pressure is drastically reduced, The water fault is indicated
by the glowing of the WATER indicitor on the Supervisory panel. The motorized
vazlve is controlled by an air temperature controller located in the blower cab-
inet and opens or closes to maintain sufficient cooling.

5 e »
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THEORY OF : ERA 1103 SECTION 4
OPERATION

12, PROTECTIVE INTERLOCKS

a. GENERAL. - The ERA 1103 computer contains two protective interlock
systems, as shown on the Block Diegram, Protective Interlocks, im Envelope ¥6
of Volume 7. They are named as follows: the Fault Imterlocks, designed pri-
marily to protect the equipment; the Emergenmcy Interlocks, designed to protect
both the equipment and personnel. The operation of either of these interlock
systems will stop the computer program and/or remove equipment power.

b. T[AULT INTERLOCKS. - The Fault Interlocks consist of a Water Pressure
Switch in the Blower (90000) Cabinet and Low Temperature Thermostats distrib-
buted throughout the computer, They are cornected in two separate circuits
and operate as follows: '

(1) WATER PRESSURE SWITCH., - This mechanism, connected to the input
water line of the cooling system, contains a diaphragm that is positioned by
water pressure and a set of conmtacts that 1s operated by the diaphragm. During
normal operation the contacts close to energize the Water Fault relay located
in the Control (30000) Cabinet. When water pressure drops the contacts open
to de-energize the Water Fault relay (K30072). This relay, in de-energizing,
illuminates the WATER FAULT indicator on the Supervisory Control Panel and
energizeg the A Fault relay. The subsequent A Fault stops the computer program
until water pressure is restored and the START button on the Supervisory Control
Panel is pressed.

(2) LOW TEMPERATURE THERMOSTATS. - This circuit consists of 98 bimetal,
disc type thermostats distributed through the equipment such that one is located
above each vertical row of plug-in chassis. Connected in series, they provide
a ground for the Temperature Fault relay (K30074) located in the Control
(30000) Cabinet and thus keep it energized during normal operation.

A thermostat is actuated when the exhaust temperature of any tube channel
reaches 100°F, Should this happen, the Temperature Fault relay is de-energized
which in turn illuminates the TEMPERATURE FAULT indicator on the Supervisory
Control Panel, lights an amber indicator above the over-heated channel, and
energizes the A Fault relay. The subsequent A Fault stops the computer program
until the proper temperature Is restored and the START button is pressed. The
tripped thermostat will reset automatically when the exhaust temperature drops
to 90°F,

c. EMERGENCY INTERLOCKS. - The Emergency Interlocks consist of cabinet
door switches, high temperature thermostats, vane switches inm the main air duct,
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“no bwe SIERGENCY OFF pushbutton switches, They are all connected in series
Letween 220 vae and twe pavallel kEmergency relays: K3T103 in the MC Power
Srauiy o oand KBI90GH% in the Main Power Supply. Should the Emergency Interiock
«irey’i pe broken by any one of the switches both Emergency relays de-energize
witteh, in turn, will remove all Main and MC power.

i CABINET DOOR INTERLOCK SWITCHES. - Fach cabinet door interlock is
composed of iwo switches. One is o plunger type microswitch whieh is the
setual interjock., the other a vush button type microswitch in parallel with
the first one so that the interlock may be temporarily by-passed, making it
vescible to open a cabinet door without breaking the Emergency Interlock circuit,
There mre 36 pairs of these switches throughout the equipment; one pair is
meurnted on the frame of each cabinet door. The plunger of the one switch pro-
trudes into the channel in which the door runs such that when the door is
Ziused the plunger is depressed. When the plunger is depressed, the switch is
ciosed Lo provide continuity in the Emergency Interlock circuit., The other
switeh is mounted such that the button which operates it protrudes outside the
cubinet. When it is desired to open a cabinet door without creating an emer-
yrncy stop the steps iisted below must be foilowed.

Step 1. VYress and hold in the byw-pass button mounted on the frame
adjacent to Lthe door handle.

ne

Open the door and pull out the plunger located near the upper

Step
: corner of the door opening.

Stép 4. After pulling out the plunger, release the by-pass button.

e

step To close the doeor, press the by-pass button and hold in until
1

the door is fully closed.

(2 PIGH TEMPERATURE THERMOSTATS. - There are eleven High Temperature
Thermostats in the Emergency Interlock circuit which are identical to the Low
femperature Thermostats in the Fault Interlock circuit except they operate at
iMC°F rather than 10OSF and must be reset manually after they have been tripped.
ihere is one located in each bay (with the exception of the Supervisory Control
%y & Dlower Caebinet) at the top of the tube chauwnel having the highest ambient
temperature,  Hhould the exhaust temperature of a particular bay exceed 120°¢F,
the High Temperature Thermostat associated with that bay will trip which will
freak the Emergency Interlock circuit and thereby remove all power from the
computer. As stated previousiy, all High Temperature Thermostats must be
manually reset by pressing a plunger connected to each thermostat.

There is no indicator iamp conneeted to the High Temperature Thermostats
'y show when & particuiar thermostat has bheen tripped. Tt is sufficient that
betare High Temperature Thermostal overates one or more Low Temperature Thermo~
stats wili have been operated und thereby will indicate where the overheated

bay is lucated.
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(3) BLOWER VANE SWITCHES. - Mercury switches, operated by air vanes
mounted in the main air ducts of the Blower (90000) Cabinet, provide interlock
protection for the computer in the event a blower should fail. The air vanes,
struck by moving air, waintain a torque on a linkage that close mercury switches
as long ss the blowers are operating. When the mercury switch contacts are
closed, continuity is provided in the Emergency Interlock circuit. Should a
blower stop, the weight of the vane allows one of the mercury switches to open
and thereby creates an emergency power shutdown fn the computer.

(4) EMERGENCY OFF SWITCHES. - Om both the Main Power Supply control
panel and the MC Power Supply control panel is a red EMERGENCY OFF pushbutton
switch. When either ome of these switches is manually actuated, the Emergency
Interlock circuit is broken.
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