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CODventional electronic voltage regulator aits. Eacb .Bit consistso! two or 
more paralleled 6AS1' s <called slave regalators) hi eoaJ .etion wi til 8 co.trol 
ci reu! t. Each eGfttrol cl rClli t regulates tile e'UTent tllrouglt the slaveregula­
tors to maintaift 8 constant o.tput voltage. The voltages produc$l by tbese 
regulators are +200 vdc, +150 vde. �+�l�~� vdc, +80 vde. +5 vdc, -15 vdc .. -25 vdc, 
and -80 vdc. 

(6) POWER CONTROL AND SEQUENCING. - The power control and sequenting 
circuits include the power cOJltrol panel, relay sequenciRg cireuitlf hult 
ci reu! ts. ..d Iltiscellueo¥s relays and ci reUl ts effected duriaq �e�n�e�r�g�l�~�i�f�t�g�,� or 
de-eaergizing f)f the main equipment power supply .. 

In the �U�p�p�t�~�r� left liand call1er of the Overall BloGk Diagram MaillEqulpment 
Power Supply hi Envelope #5 of Vol um.e 1 t running from left to right are 'showa 
the cam-�o�p�e�r�a�t�.�~�d� swi teltes 581901 tbrough 581909.. In the upper right ltaDd 
corner is the Swi tch Time DistributiOD chart. To the 1el'\ of the cliett i. the 
faul t ci reu! t I!ud, in the d-c distri butio. system. are tile bias sens!llg &1 r .... 
cults, voltage sensing relay •• atld tkerul overload heaters -associated with the 
tontacts of this circuit. The main cOlltaetor, M-G start coil, 8ltd CGltt8tts 
co.trolled by the sequencing circuit are located ill both tlae B-C and d-e dis-
tribution systlams. . 

Table �~� 8 lists the steps. sVG-steps, actlolt, and result ineurr(!td during 
energizing. partial de-energizing, or fully de-energizing the Maip PoWer Supply. 

(Ii) NORMAL CW SEQUENCE. - Is Jlol"Mal operatioJl, to eaergize the 
ma1n equipment power, the lAIN DI5O)tfiECl SWITCH is switched to the ON position 
and U •• a tbe NORMAL ON-OFF butto. aD t.ke main eqlitipaeat power control panel is 
pressed. The ;sequence of operations Is presented 1n Part Af Table .4- '8 t Steps 
1 aad 2. 

(b) VOLTAGE FAlLT SEQUENCE. - Whee certai. voltages fall, fault 
relay kB1615 ilS de-eaergi zed and a sequence of operatlOftI occurs whick partially 
de-energizes tlae Main Power Supply. These operations are listed i. Part A of 
Table 4-9 f �S�t�l�~�p�S� 1, 2, 3, and 4. 

�(�,�~�)� NEGATIVE DC OVERLOAD SEQUENCE. - Tbe operation of aBY aae of 
the THERMAL �O�V�1�~�R�L�O�A�D� RELAYS, K81805, K81806. K81607 or KB1808 l()cated la the 
-125 vdc generl:ltor output lines, fai tiates a sequence of operatiolls tJlat �r�e�m�o�v�e�~� 

all direct Cllr:rent voltages exoept the rectified voltages. Part A of Table ,4 .... 9 
Steps 5 and 6 lists these operatioDs .. 

(d) 91ERGENCY SFlJUENCE. - The eIRe rgency ei rcui t opens i ,f one ot' 
more of the following events �o�c�c�u�r�s�~� if the temperature at tile top t)f 8 bay 
exceeds 1200Ft if air flow in the main air duct decreases, if a cabinet door is 
improperly opened, or if eit.her of two EMEHGENCY OFr buttons is �p�r�e�s�~�e�d�.� Opera­
tion of the emergency circuit removes all power from the computer with the ex­
ception of the drum and blower dri va motors. Step 7 of Table 4- ·'9 lists only 
the operations affecting mail'! equipment power. However, fj similar shutdol\,1l is 
in! tiated s imul taneously in Me _ power. 

�(�.�~�)� NORbW.. OFF SEQUENCE. - To turn off main equipment power. the 
NORMAL ON-OFF button on the power control door is pressed. and after the cycle 

�1�I�P�~�n�n�.�- IIand 
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timer has completed the off cycle, MAIN DISCONNECT SWITCH 588001 is switched to 
the OFF position, This sequence is ShOWD fa Steps 1 aDd 2 of Table 4- 9. 

(f) RE-ENERGIZING MAIN EQUIPMENT POWER. - Operations aeeessary to 
re-eRergize the equipmeat ~fter a fault or emergency inJtiated shut-dOlG are 
li sted in Part C. Table 4- q .. 

(g) MANUAL SELECTION. - Selector switch 582205 may be operated 
wheD it is desirable to sAut don the eqaipmeJlt partially. When the switch .is 
operated. contacts of section A are opened to partially shut-dow. the main 
equipment power supply; contacts of section B short relay contacts witll!. the 
fault circuit thereby allowing the eqUipment to be re-energized when tbe switch 
is turned bac:k: on; contacts of section C eaergi ze 8 power seq\lftee relay ill 
the control cabinet which, in turn, causes aD ABNORMAL CONDITION indicator Oft 

the Supervisory Control Panel to glow, 

Should the selector switch be turned back to the OFF position. the d-c 
relay supply to the Me Power Supply will be removed. tbus de-eaergizi.g tke 
Bias Feal t relay in that supply, and causing a partial shut .... down of Me power, 

To re-energize maiD eq"ipmellt power from the OFF positiC)Jl, turn tlle selector 
switch to the LOW HEATER positioa. press the CLEAR POWER SUPPLY FAILT buttoa 
artd turn the SEQUENCE CONrROI." switch, by steps, to the OPERATE positiOll .. 

(1) PRIMARY POWER DISI'RIBtITION. - From the buildiJlg power. wtregulated 
220V, three pbase a-e is applied through t.e main diseoaaect switcb sad mail 
fuses to ei rC'tli t breaker paael E88002 of the motor generator assembly tuli t Ii 

From E88oo2 d istributioJl ill ·the lain Power Supply is to the power CGlltrol and 
sequencillg ci:rcuit through eire_it breaker 588003, the motor-generator set 
tarough circuit breaker 588006, the induetlou regulator tbrough circvit breaker 
S88OO4. altd tbe drUID aud blower drive motor circu.its tlarough eire.it breaker 
588002. 

From the inductioR regulator, regulated 220V, three phase 8-C is appliecl 
to circuit br4~aker 581301 (labeled FlLAMOO" AM) POWER SUPPLy) on circuit breaker 
panel 81300 ilt the Main Power cabinet. From 581301 power is di stributed through 
secondary cirti:ui t breakers 581302-03-04-05-06 aad 07 (labeled respectively arrs 
FIlAMENTS. COJ'fI'ROL FILAMENTS. II)S FILAMENTS, ARITHtrlETIC FILAMENTS. EXTERNAL 
EQUIPMENl\ and POWER SUPPLY AND POWER SUPPLY FILAlOO'S) to the corresponding 
cabinets .. 

Wi thin thl~ power supply cabinet, a single phase from the power supply cl r ... 
cuit breaker (581307) goes to the 220V-IIOV step-down transformer and the voltage 
reetifier SVPlplies. Within the MagnetiC Tape Cabinet. ~ single phase from MrS 
FILAMENT circulit breaker 581302 goes to the 220V-IIOV step-dow. trails former • 
1ft eleil cablnf~t 8 single pJtase from one breaker goes to the filament transformer 
primaries. 

The 110 VlilC from the st0P"'"doMl transformer in the power supply· is distri­
buted directl:r to indicators aad voltage testing circuit& of the Main Power 
Cabinet and througb fuses and manual calltrol switches .on the DC DlSfRIBUTION 
PANm.... to external equipment and the Supervisory Control PaRel. Tae 110 vae 
from the MTS :;tep-doWll trallsformer is distribut.ed through fuses and control 

- _._... .... ,,-~- ---.. --~- - -... ~ _ .... ~ .. , 
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switches to the four magnetic tape units. 

SECTION 4 

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

A 6.3 vac fllament supply voltage is distributed directly to electronic 
circuits within each cabinet. 

j 

(0) DIRECT CURRENI' DISTRmUfION. - From the d-c generators, +250 vdc 
and -125 vdc are distributed through Disconnect Switch S88OO7 and d-c fuses to 
relay panel 81000, then through the overload relays of this panel to d-c voltage 
regulators. 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 i. distributed through fuses to the 
ruain 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 Cabinet 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 8ystel1) and by fuses 
and overload relays in the d-c distribution system. 

(8) PC FUSES AND CIRCUIT BREAKERS. - The a-c fuses include replace­
able cartridge fu.ses 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 colIs are 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 beld 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 linea, 
and are located on relay panel 81800 in the Main Power Cabinet,> 

~.",,-., 
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(c) 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 fir.e a neon lamp, those lamps indicating 
blown fuses in lines of le88 than 80 vdc are tied to sources of sufficient 
value to provide the necessary vol t8ge. . 

c. MAGNETIC CORE STORAGE POWER SUPPLY~ - The Magnetic Core Power Supply 
consists of power transformers, a motor-g&nerat'or set, rectifier su.pplies, 
voltage regulators. a 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, Me Power Supply. Table 
4..;.]0 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 vae 
to 6.3 vae as filwment supply for all unit. within the core storage system. Out­
put voltages of selected transformers may be reduced to about 5.7 vac by opera­
tion of the Me REDOCE HEATER VOLTAGE switch located on the Supervisory Control 
Panel~ Other transformers .tep up 220 vac and apply the increased voltage to 
the plate eircl.lit of the rectifier supplies. 

(2) MOTOR·.GEr£RATOR. - The Motor-Generator unit eon'Sists of a three phase, 
10 HP motor driving a pair of direct curreNt generators. The generators produce 
output voltages of +260 vdc find - 165 vdc which are applied to voltage regulator 
stages for regulation to lower values. 

(3) VOLTAGE RECTIFIERS. - The vol tage recti.fier uni ts produce vol teges 0 f 
--500, -390, -3fX) and ~290 vdc. All units employ conventional full wave recti­
fier circuit with choke input filters. The -500 vdc is applied without r69u1a­
tion as referollce voltage to the regulator stages of the rectifier supplies. 
The -300 vdc supply is regulated to -300 vdc and serves as the reference voltaue 
for the OC regulator stages of the generator outputs. The -290 and -390 vdc 
supplies are r.~gulat.ed to -200 and -300 vdc respectively and distrihuted to cir­
cuits of the Magnetic Core Storage System. 

(4) VOLTAGE REGULATION. - The voltage regulators regulate the outputs of 
the +260 and -Jl65 vdc generators and the -390, -300 and -290 vdc rectifiers. 
Each regulator unit consists of two or .ore paralleled 6AS7's (the slave 
regulators) in conjunction with a control cireuit. The control circuit regulates 
the current through the slave regulators to maintain a constant output Voltage. 
The regulator outputs produce DC voltages of +200. +100, +00, +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. 

(5) PO~~R CONTROI~ AND SEQUENCING. - The power control and sequencing cir­
cui ts include t.he Me Power Panel, t,he relay sequencing cireui ts, tbe power faul t 
circuits and miscellaneous relay, and circuits effected during energizing or 
de--.encrgizinfJ of the r.ore stornge power supply. 

In the upper left hand eorner of the block ditl<]ram and running from left to 
right are the cam-operated ItAll tches 557101 through S5710G. In the upper' right 

ReJII'UI1I.9'On.. -nond 4··15B 
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hand corner is the Switch Time Distribution Chart. To the left of the chart is 
the fault circuit, and in the OC distribution system are the bias senaing cir­
cuits, voltage sensing relays and thermal overload heater. associated with COD­
tscts of thls 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 lources are supplied 
through unit.s 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 vde to the vol tage faul t circui t. Consequently, 
the main equipment power should be in process of energizing prior to initiating 
the l£ power ON sequence. By the .ame token. lui tiation -9£ the Me power OFF 
sequence should preceed the main power OFF .sequences. 

Table 4-11 lists the steps, sub-steps, event, and result incurred durinu 
energizing f partial de-energizing or fully de-energizing of the ~r: Power Supply. 

Me Power Supply voltages may also be removed manually by operation of the 
Sequence Control switch (557005) located on the Me Power Panel. When re­
energizing the power supply after a manual shut down, allow the specified amount 
of time between switch pOlitions 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 DISTRmUTION. - From the MAIN DISC<l'lNECT swi tch 
(588001>. three-phase 220 vae il distributed through the main circuit breakers 
588009 and 588010 to the power sequence control and the motor generator re­
spectively. A single line of 220 vac from S88009 also supplies the power fault 
indieators. From the Main Equipment At Regulator, regulated 220 vat is supplied 
through circuit breaker S81307 of the Main Power Supply and circuit breakers 
557701, S57702 and 55,7703 of the r.t:; Power Supply to the transformer primaries 
of the power rectifier circuits and filament supply circuits. Filament supply 
voltage of 6~3 vae from the filament transformer secondaries is distributed to 
electrordc tllhe filaments of the core storage aud core storage power cireu! ta. 

(7) [)IRECT CURRENT DISTRIBUTION. - The direct current voltages originate 
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 con~ct. of the power sequence control. One b.ranch of +260 vde Is dis­
tributed-through a contact of K573Qq and through overload relays K5730l, K57302 
and K57303 t(l the +200, +150, +100 and +80 vdc regulators. The other branch is 
diatributed through a contact of (57310 to the +5, -14, and -25 vdc bias regu­
lators. The negative generator output i. di.tributed through a disconnect 
switch to relay contacts of the power sequeace control. One branch is distributed 
through a eontact of K57310 and through overload relay K57304 to the bins reg" ... 
lators. "5. -14 and -25 vde. The other branch is di.tributed through a contact 
of K57309 and overload relay. K57305 and K57306 to the -80 aDd -100 vdc regu.la­
tor •• The output of the -290 vdc rectifier supply is ,distributed through an out­
put fuse and overload relay «57307 to the -200 vdc regulator. The -390 vdc recti­
fier output i, distributed through 8 fUle and overload relay K57308 to the -300 
vdc 1'891l1ator. The Aegatlve reference supply outpu't 1s regulated at -300 vdc with­
in the lupply aDd applied through aft output fuse to the DC regulator control 

~~ 
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un! ts. The -52~) vdc supply is suppl led unregulated through a fuse to the -300, 
-200 and -100 vdc regulators. The regulated voltages +200, +150, +100, +00, +5, 
-14 t -25, -80, -100. -200 and -300 vdc, and the -200 vdc inhibit and driver bias 
voltages are distributed through fuses Rnd switches of the DC distribution panel 
to electronic circuits of the Magnetic Core Storage System. 

(8) OVERlnAD PROTECTION. - Overload protection is provided by fuses, circuit 
breakers and thermal overload relaYb in the AC distribution system and by fuses 
and overload relays in the OC distributiolJ system. 

(a) ALTERNATING CURRENI' FUSES, CIRCUIT BREAKERS AND OvERLOAD RELAYS. -
The alternating current fuses are located in the primary power input lines 
(Main DisconnE~ct Switch), the input lines of the power rectifier supplies. and 
the primary circuits of thp. filClment supply transformers. Circuit breakers are 
of the magn~tJtc 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 contacts 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 circuits 
and the volta~Je regulators. The thermal overload relays are located in the 
branch 1. ines c-f the DC generator out put s. 

R~~'1and. 
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VOLTAGE 

Primary 
220 vac 

Regulated 
220 vac 

110 vee 

110 vae 

6.3 vac 

3 .) .... vee 

+250 vdc 

+200 vdc 

+150 vdc 

+120 vdc 

+100 vdc 

+BO vdc 

+60 vdc 

'i"5 vdc 

-15 vdc 

-25 vdc 

-:~o vdc 

-BO vdc 

-125 vdc 

-·30n vde 

ERA 1103 SECTION ·f 

TAlIJE 4-7 

MAIN POWEll SUPPLY VOLTAGES 

SOUHCE 

Building supply 

DISTRIBUTION 

Blower drive motor 
Drum drive motor 
Power control and sequencing circuit 
Induction regulator . 
Motor-generator set 

Induction regulator 110 vac and 6.3 vac trans!. pri. 
Rectifier circuits 
External equip'ment 

Step-down transformers Bias and -80V faul t indicators 
External equipment 

Ruilding supply 

Step-down transformers 

Step-down transformer 

Motor-generator 

+:200 vdc regulator 

+150 vdc regulator 

Hcctifier supply 

+100 vdc regulator 

+HO vdc regulator 

Hectifier supply 

+5 vdc regulator 

-15 vdc regulator 

-25 '(ioe regulator 

Hectifier supply 

-dO vdc regulator 

Motor- gene rato r 

Hectifier supply 

Supervisory Control Panel 
Magnetic tape units 

Convenience outlets 
Motorized valve 

Electronic circuits filaments 

Super~isory Control Panel indicators 

Voltage regulator circuits 

Electronic circuits 

Electronic circuits 
I..o-temp. thermostat cireui ts 

Relay circuits 

Electronic circuits 

Electronic circuits 

Helay circuits 

Electronic circuits 

Electronic circuits 

Electronic circuits 

Electronic circuits 

Electronic circuits 

Voltage regulators 

d-c regulator control units 

RplnUu,lon~ ~d , 16i 
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TAILE 4- 0 

NORMAL ON-OFF SEQUENCE OF OPERATIONS 
FOR MAIN EQUIPMENT POWER SUPPLY 

A. NORMAL ON SEl)UENCE 

EVFNf 

Main Disconnect Switch 
508001 closed. 

K6000l energized. 

K90001 energized. 

BLOWf]{ operating. 

K81~)3 energized. 

NORMAL ON-OFF (start­
stop) button 
582201 pressed. 

KH1901 energized. 

K81902 energizpd. 

Cycle Timer operating. 

!:>H1901 actuated f nul' 
seconds nfte r NOi\~I ... \L 
ON-OFF hutton is pressed. 

RESULT 

Drum Motor Start K60001 energized. 
Blower Motor Start K90001 energized. 

220 vae applied to drum drive motor. 

220 vac app1i ed to blower dri ve motor., 

Vane tilts within cooling air duct of 
blower cabinet. 
Mercury switch 590001 c.onnected to 
vane closes to provide continuity in 
the Emergency Interlock Circuit and 
thereby energizes Emergency relays 
K81903 in the Main Power Supply and 
K57103 in the Me Power Supply. 

Holds K81903. 
Provides continuity in the power se­
quencing circuit. 
Opens EMERGENCY iudicator circuit. 

Energizes KH1901 

Holds "01901. 
Energizes K~1902. 
Enerni zes cycle timer .B{H 901. 
Lights TIMER ON indicator IB220:!. 

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

Operates switches S81901. 581902, 
SB1903, S01904, 581905, SH1906. 
SB1907, and 501908 in sequence (}Vf'r 

a four-minute period. (See "Swi tch 
Time Distribution" chart on Overall 
Block Diagram, Main Equipment Power 
Suppl y.) , 

Holds cycle timer K31902 and TIMER 
ON i ndi cator. 
Opens NORM/\L ON-OFF ci~cuit, thereb'y 
de-enerujzi~g KB1901. 

II,plnJnq#on.. ~ 
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TABLE 4- 8 <CONTg D) 

STEP SUB-STEP EVENT 

2 A (CONT'D) K81901 de-energi zed. 

B 

c 

D 

E 

501902 actuated. 

581903 actuated. 

K81904 and 181905 
energized. 

KI0201. K30201, K60201 
and K7020l energized. 

S81904 actuated. 

K81906 energized. 

K88001 energized. 

St31905 actuated. 

KB1907 energized. 

~"RIuuL 
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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 tlhome" position. 

Energizes K81904 and K8l905. 
Lights INIT. SEQ. indicator 
182203. 

Energizes filament dropping re­
lays KI0201, K30201, K60201 and 
((70201. 

Connects resistors into primary 
circuits of selected f:ilament 
transformers. 

Energizes relay K81906. 
Lights LOW HEATER indicator 182204. 
Starts FIL.HRS. meter M02201 .. 

Energizes main cOlltactor (('80001. 

220 vac applied to induction r~· 
gulator which In turn applies 
regulated 220 vac to all trans­
former primaries. 
Allows distribution of 6 c 3 vac 
and 5.7 vae filament supply. 
110 'Vac supply, -30 vdc "set" 
supply, +60 vdc and +120 vdc 
relay supplies, and 220 vac to 
external equipment. 

Energizes K81907. 
Lights FUll. HEATER indicat.or 
IB2205. 

De-energi zes K81904 and KC1905. 
Energizes motor-generator start 
coil K08002. 
Applies 220 vue to -300 vdc 
rectifier circuit. (Neg. Ref. 
supply) 
Permits distribution of negative 
reference supply voltage. 
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TABLE 4- 8 (CONT 'D) 

2 E (CONT'D) K81904 and K81905 
de-energi zed. 

F 

G 

KI0201. K30201, K60201 
and K70201 de-energized. 

K88002 energized. 

581906 actuated. 

K81900 energized. 

K81810 energized. 

K81201, K81202 and 
K81203 energized. 

K81815 energized. 

581907 actuated. 

K81909 energized. 

_.:IIIuuL 
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SEcrION 4 

RESULT 

De-energizes filament dropping 
relays K10201, K30201. K60201 
and K70201. 

Shorts filament dropping re­
sistors in primary circuit of 
selected transformers. 
Applies full heater voltage to 
circuits supplied by selected 
transformers. 

220 vac applied to motor-gene­
rator drive motor. 
Allows distribution of -125 
vdc generator output to -25 
vdc regulator. 

Energizes KBl908. 
Lights BIAS indicator I82206. 

Energizes K81810. 
Closes contact in circuit of 
K81909. 

Applies outputs of +250 vdc 
and -125 vde generators to the 
+5 vdc, -15 vdc and -25 vdc 
regulators. which in turn 
energize bias sensing relays 
KB1201, K81202, snd KB1203. 
Allows distribution of bias 
voltages. 

Energizes fault relay K81815. 
(~ens contacts in circuit of 
BIAS FAULT indicators 182209. 
182210 and 102211. 

Holds K81815. 
Closes contact in circuit of 
relay K81909. 
Opens contact in +60 vdc line 
to B Fault relay. 

F~ergizes relay K81909. 
Lights POS. VOLTAGES indicator 
182207. 

Energizes K81809. 

, 164 



r-

THEORY OF 
OPERATION 

EHA 1103 SECTION 4 

TABLE 4- '8 (CONI" D) 

51 EP SUs. STEP EVENT 

. 2 G (CONT'D) K81S09 energized. 

B 

I 

K81ell, KB1812, 181813 
and Ke1814 energized, 

581900 aetuated. 

581901 actuated. 

[81902 de-energized. 

RESULT 

Applies +250 vdc generator out­
put to the +200 vdc, +150 vdc,. 
+100 vde and +80 vdc regulators. 
Applies -125 vdc generator out­
put to the -80 vdc regulator 
which energizes -80 vdc sensing 
relays Kalall, K81e12, K81613, 
aud 181814. 
Allows distribution of +200 vdc, 
+150 vdc, +100 vdc, +80 vdc and 
-80 vdc. 

. ( 

Closes contacts in fault eir-
cui t. Open. contacts i. ci r­
cuit ~f-80V FAULT indicator 
182206. 

Opens circuit to power sequence 
relays. 

Stops eycle timex. 
De-eaergi zes KSl902. 
Extinguishes TIMER ~ indicator 
182202. 
Closes co.taet ia circuit of 
K81'Kl1. . 

Allows Fault relay 181515 to be 
reset only through CLEAR POWER 
SUPPLY FAULT button 582203. 
Opens contaet in shunt circuit 
of -80V fault contacts. 

B. NORMAL OFF SEQUENCE 

1 NORMAL ON-OFF button 
882201 pressed. 

K81901 eaergized. 

181902 energized. 

Cycle Timer operating. 

_1LuuL 
- -----------&M~I;(~;'.; ~su;~ .. ,.fssOCIAT[S Q!VISION 

Eaergizes K81901. 

Holds 1<81901. 
Energizes KB1902. 
Starts cycle timer B8190l. 
Lights TIMER ON indicator 182202. 

Provides continuity in fault ci~ 
cuit. 

Operates swi tches 581901, 581908., 
. 581901, 581906, S81905, 581904, 
581903, 581902, and 581901 in 
sequenee over a two-minute per­
iod. <See Switch Time 
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OPERATION 

STEP SUS-STEP 

1 (CONT'D) 

A 

B 

c 

D 

ERA 1103 

TAELE 4- 8 (caNT'D) 

EVEN! 

501901 actuated. 

K81901 de-energized. 

581908 actuated. 

581907 actuated. 

K81909 de-energized. 

K81809 de-energized. 

581906 actuated. 

K81908 de-energized. 

K81810 de-energized. 

RtP.~'- II.a.nd 
. t~~I~[~~-~·;~~~;AR~; ,4ss0CIATES OI~ISIUN 

SE(''TIOO 11 

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. 

Oe-energizes KB1909. 
Extinguishes POS. VOLTAGE indi­
cator 182207. 

De .... energtzes K81809. 

Removes +250 vdc generator out­
put from +200 vde, +150 vdc, 
+100 vdc and +80 vdc regulator. 
Removes +200 vdc, +150 vdc, 
+100 vdc, and +80 vdc from main 
equipment. 
Removes -125 vdc generator ~ut­
put from -80 vdc regulator. 
Removes -80 vdc from main equip­
ment. 

De-energizes K81908. 
Extinguishes BIAS indicator 
102206. 

De-energizes KSl810. 
Opens contact in circuit of 
1(01909. 

Removes +250 vdc from +5 vdc, 
-15 vdc and -~5 vdc bias regu­
lators. 
Removes -125 vdc from +5 vdc 
and -15 vdc regulators; removes 
+5 vdc and -15 vdc from main 
equipment. 
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5l'EP SUB-STEP 

1 

G 

ERA 110;3 

TABLE 4- 8 (OONTtD) 

EVENT 

581905 actuated. 

K81907 de-energized. 

KS0002 de-energi zed. 

K81904 and K81905 
energized. 

KI0201, 130201, K60201 
and K70201 energized. 

581904 actuated. 

K81906 de-energized. 

Ke800l de-energized. 

581903 actuated. 

K81904 and K81905 
de-energized. 

SECTION 4 

nESULT 

De-energizes K8l907. 
Extinguishes FULL HEATER indi­
cator 182205. 

De-energizes motor-generator 
start coil K8H002. 
Energizes K81904 and K81905. 
Hemoves 220 vac from -300 vdc 
rectifier •. 

Stops motor-generator 88002. 

Energizes filament dropping re­
lays KI0201, 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 KB1906. 
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-IlO vac step­
down transformers, and filament 
transformers, whi~h stops dis­
tribution of +60 vdc, +120 vdc. 
-30 vdc, 110 vae and filament 
supply. 

De-energizes K8l904 and K81905. 
Extinguishes INIT. Sa). indi­
cator 182203. 

De-energizes KIO~Ol, K30~OI! 
K60201 and K70~Ol. 
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TABLE 4- 8 (CONT'O) 

STEP SUB- STEP EVENT 

1 G (Q)NTtlD) KI0201, K30201.K60201 
and K10201 de-energized. 

H 

I 

S81902 actuated. 

581901 actuated. 

K81902 de-energized. 

Main Disconnect switch 
to OFF position. 

SECTION 4 

RESULT 

Opens contacts in primary cir­
cuit of selected transformers 
in Arithmetic. Control, Magnetic 
Drum and Magnetic Tape cabinets. 

Closes contact fn circuit of 
KB1903. 

De-energizes K8l902. 
Stop cycle tin~r 881901. 
Extinguishes TIMER ON indicator 
182202. 
Closes contact in circuit of 
KB1901. 

Closes contacts in fault circuit. 

Removes 220 vae from the equip­
ment. 
Stops blower and drum drive 
motor. 

4· 'lhB 
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ERA 110~) SECTION <~ 

TABLE i1.- 9 

SEQUENCE OF ·OPERAT] ONS 
FOR VARJOUS VOLTAGE FAILURES OH EMERGENCY CIRCUIT INTERRUPTIONS. 

AN) CORRECTIVE PROCEDURES REQUIRED ( MAIN POWER SUPPLY) 

A. FAILURES AND INTERRUPTIONS 

STEP SU B- STEP EVENT RESULT 

1 

2 

3 

4 

A 

B 

c 

D 

A 

B 

A 

B 

A 

+5 vdc FAILURE. 

KU1201 de-energized. 

K818l5 de-energized. 

K8l909 de-energized. 

K81609 de- energi zed. 

-15VDC FAILURE 

181202 de-energized. 

K81815 de-energized. 

- 25VDC FAILURE 

KH1203 de- energi zed. 

K818l5 de-energized. 

-00 VDe FAILURE. 

K8lell, KB18l2, K81813 
or K01814 de-energized. 

r - ,. ....,. . ., -_. A 
,: !HI,N~ Eilih-G f::;.lSf ARCH ffSSOC1AHS (>i\l"'. ,r.. 

De-energizes K81201. 

Lights +5V FAULT indicator 
102211. 
De-energizes K81Bl5. 

Allows Fault relay to be reset 
only through CLEAR Pl>WEH SUPPL Y. 
FAULT button 582203. 
Energizes B Fault relay in Control 
Cabinet. 
De-energizes K01909. 

De-energizes K81809. 

Removes positive d-c voltages. 
Removes -80 vdc. (-BOV Fault 
relays de-energize, -GOV FAULT 
indicator illuminates.) . 

De-energizes K81202.' 

Lights -15V FAULT indicator 
rB2210. 
De-ene~gizes K81815. 

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

I 

De-energizes K81203. 

Lights -25V FAULT indicator 
182209. 
De-energizes K81815. 

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

De-energizes -BOV Fault relay 
KAlBll, K8l812, K8l8l3, or 
KBlB14. 

Lights -BOV FAULT indicator 
182208. 
Dc-energizes K81815. 

4- \69 



THEOHY OF 
OPERATION 

ST E"P SUB-STEP 

5 

6 

7 

(CONT'D) 
B 

A 

A 

B 

A 

ERA 1103 

TArLE 4- 9' (roNT'D) 

EVENT 

~i1B15 de-energized. 

+250 vdc Overload Relay 
K81eOl, 1(81802·, KA1803 
or K81805 tripped. 

K81615 de-energized. 

-1~5 vdc Overload Relay 
KA1805, K8l806, 1<81807 
or KeIS08 tripped. 

K81B09 and K81810 
de-energi zed. 

K81815 de-energized 

Sail (vane) Switch 
actaated. Hi-Temp 
Thermostat operates, 
Cabinet Interlock 
opened, or an EMERGENCY 
switch is presseq. 

K8l903 de-energized. 

SECTION 4 

RESULT 

See step I, sub-steps Bt C, and 
D of this table (part A) • 

KBIB15 de-energized. 

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

De-energizes K81809 and KU1810 .. 

Removes generator output from 
all regulators except negative 
g~nerator supply to -25 vdc 
regulator. 
Bias and -80 vdc sensers oper­
ate to de-energize KB1815. 

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

Emergency relay K81903 de­
energized, 

Lights EMERGENCY indicator 
182201. 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 bp 
reset only when timer has re­
turned to Home position. 

( 
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ERA 110:J 

TAlLE 4- 9 (CONT'D) 

SECTION 4 

B. CORRECTI VE PROCEDURE FOH ALL VOLTAGE FAILURES 

STEP SlJ B- STEP 

1 

" ... 

3 

EVENT 

Set SEQUENCE CONTROL 
switch 582205 to P05. 
VOLTAGES position. 

Press {l.,FAR POWER 
SUPPLY FAULT button 
582203. 

K81815 energized. 

KOl909 energized. 

K81809 energized. 

K81811, K81812, K81B13 
and K8lB14 energized. 

Set SequeRce Control 
switch 5B2205 to OPERATE 
position. 

HESULT 

Provides continui ty in Faul t 
circuit. 
Energizes Power Sequence relay 
wlaich causes AmORMAL roNDITION 
indicator to glow. 

Energizes KBIBI5. 

Holds K81815. 
Energizes K81909. 
De-energizes B Fault relay_ 

Energizes K81809. 

Allows distribution of positive 
d-c and -80 vdc vol tuges. 
Energizes KUl8ll, K81612, 
K8lel3 and K81814. : 

Closes -80vdc fault contacts 
in fault circuit. 
Extinguishes -BOV Fault indi­
cator 182208. 

Opens circuit to power sequence 
relay. 
Extinguishes ABNORMAL CONDITION 
indicator .. 
Opens contact in shunt circuit 
of -80 vdc fault contacts. 

C. CORRECI'I VE PROCEDURE FOR E1t1ERGENCY SHUr-DOWN 

1 

A 

B 

Press NORM!L ON-OFF 
button S82201. 

K81901 en.ergi zed. 

881901 in home position. 

Pre s s NORMAL ON- OFF 
button 582201. 

R~Rand 
---._-- ------$~~I;E~;;~~~SURCH ,fsSOCIATU DIVISION 

K81901 energized. 

Energizes cycle timer B81901 
which then returns to home 
position. 

Equipment power returned to 
condition commensurate wit'lt 
completion of step 1. Normal 
On sequence,Table 4-8 '(part A) • 

See step 2,Normal-On,sequence; 
Table ·4- 8 • 
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TABLE 4-10 
Me PQWER SUPPLY VOLTAGES 

VOLTAGE 

Primary 
220vac 

Regulated 
220 vac 

6.3 vac 

+260 vdc 

+200 vdc 

+150 vdc 

+120 vdc 

+100 vdc 

+80 vdc 

+60 vdc 

+5 vde 

... 14 vdc 

-80 vdc 

-100 ydc 

-200 vdc 

-220 vdc 

-290 vdc 

-300 vdc 

-300 vdc 

-300 vdc 

-390 vdc 

SOURCE 

Building supply 

Main Equipment 
AC regulator 

Filament transformers 

Motor-generator 

+200 vdc regulator 

+150 vdc regulator 

Rectifier supply 
(main equipment power). 

+100 vdc regulator 

+80 vdc regulator 

Rectifier supply 
(main equipment power). 

+5 vdc regulator' 

-14 vdc regulator 

-80 vdc regulator 

-100 vdc regulator 

-200 vdc regulator 

R57916 & R57911 

Rectifier Supply 

Rectifier supply <ref.) 

-300 vdc regulator 

-300 vdc regulator 

Rectifier supply 

--~ --·---cf.~';(~~ItC ~SU'CH ,fsS'CIATES DIVISION 

DISTRlBUI'ION 

Power sequence control. 
Motor-generator set. 

Voltage rectifiers. 
Filament transformer primaries. 

Electronic circuit filaments. 

Voltage regulators. 

Electronic cireui t5. 

Electronic circuits. 

Bias Sensing relays 

Electronic circuits. 

Electronic circuits. 

Voltage fault circuit 

Electronic circui ts. 

Electronic ci rcu its . 

Electronic ci rcu! ts. 

Electronic ci rcu! t5. 

Electronic ci rcui ts. 

Ele<:t ronic circuits. 

-200 vdc regulator 

-300 vdc regulator. 

DC voltage regulator control 
units. 

Electronic circuits. 

-300 vdc regulator. 
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TAfLE 4-11 

SECTION 4 

OORMAL ON-OFF SEQUEl'CE OF OPERATIONS FOR 

MAGNETIC CORE POWER SUPPLY 

STEP 

1 

2 

SUB 
STEP 

A 

A. mRMAL ON 

EVENr 

Main Switch 
(S88001) ON 

K57103 Energized 

Main i-'ower NORMAL 
ON-OFF button pressed 

Me Power K>RMAL ON-OFF 
button pressed 

K57101 energized. 

K57102 energiled 

CYCLE TIMER 
8..17101 running. 

557101 actuated. 

~~'RL.~ 
------------$~~t~E~RIMC ~;l~;~;,fssOCtAnS alVISION 

RESULT 

Energizes cirelli t5 of the 
Main Power Supply 
Energizes Me Emergency 
re 1 a y K571 03. 

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

Initiates ~~in Power ON 
sequence. 

Energizes K57101 

Ho lds K57101. 
Energizes K57102. 
Starts cycle timer (857101). 
Lights TI~ER ON indicator. 

Provides continuity in Me 
power fault cirouit. 

Operates switches 557101, 
557102, S57103, S57104, 
557105, 557106, S57108, 
and S57101 in sequence 
over a four-minute period. 
(See switch time distribu­
tion chart on block diagram. ) 

Holds cycle timer, lights 
TIMER ON indicator, and 
energizes K57102. 
De-energizes K57101. 
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TABLE 4-11 

SECTION 4 

NORMAL ON-OFF SEQUEl'CE OF OPERATIONS FOR 

MAGNETIC CORE POWER SUPPLY. (CONTVD) 

STEP 
SUB­
STEP 

B 

c 

D 

EVEN!' 

K51101 de-energized 

557102 actuated 

S57HX1 actuated 

K51104 energized 

K55701 energized 

~57104 (lC t uated 

K51105 energized 

K57701 energized. 

~IL.~ 
-----------$N~I~E;.I .. G ~hEA.CH ,fsSOCllT£S OI\fISION 

Rf.:sULT 

Opens contacts in start circuit 
and eye le timer circui t. 

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

Energizes K571~1. 
Lights INIT. SEQ. indicator. 

Energizes K55701 through 
normally-closed contacts of 
K57106. 

• Opens contacts in 220 vac lines 
to Me 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 trans former prima ries of 
the -300 vde reference supply 
and regUlator circuits, and, 
through the limiting resistors, 
a reduced voltage to the l~ 
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 vdc to the control circuits 
of the rectifier sup~ly regu­
lators~ 
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TABLE 11-11 

SECTION ,~ 

OORMAL ON-OFF SEQUENCE OF OPERATIONS FOR 

MAGNETIC CORE POWER SUPPLY (CONT'D) 

STE~ 
sus.. 
STEP 

E 

F 

EVENT 

S57105 actuated. 

K57106 energized. 

K88003 energized. 

K55701 de-energized 

S57106 

K57107 energized 

K57310 energized 

KBl201, KB1202 and K81203 
energized. 

~n.."R.nd 
----------.---$;~,~E ;~;-~;~-~su;~·;·,,(sSOCIATES OlViSION 

rlliSULT 

Energizes K57106. 
Lights FULL HEATER indicator. 

Energizes ~ 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 Me filament transformer pri­
maries thus shunting limiting 
resistors and permitting full 
heater supply to Me filaments. 

Energizes K57107. 
Lights BIAS indicator. 

Closes contact in circuit of 
K5710n and K5710C), 
Energizes K57310. 

Closes contacts In generator out­
put lines to bias circuits. The 
bias voltage +5 vdc, -14 vdc and 
-25·vdc energize the vias sensing 
-relays K81201, 1<81202 and KB1203, 
and provide continuity in Me 
power fault circuit that ener­
gizes Bias Fault relay K57312. 

Opens contacts 1n the bias fault 
indicator lines. 
Provides continuity ~ the bias 
fault circuit thus energizing 
Bias Fault relay K57312 through 
the closed contacts of K57102. 
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OPERATION 

EllA 1103 

TABLE 4 .... 11 

SECTION 4 

NORMAL ON-OFF SEQUENCE OF OPERATIONS FOR 

MAGNETIC CORE l-OWER SUPPLY (CONT?D) 

STEP 
SUB­
STEP 

G 

H 

EVENT 

K57312 energized. 

557107 actuated 

((57108. energized. 

K57309 energized 

((57315 energized 

K57313 energized. 

KS7311 energized 

557108 actuated 

~-".,.. 
------" .. ---~~f~[;RINta 13;ulclt #SSOCIATU OI'lISION 

HESULT 

Opens contacts in line to equip­
ment Faul t Cont ro l. 
Closes holding contact in bias 
fiJ u 1 t c i rc u it. 
Closes co ntacts in ci rcui t of 
relays K:-j7108 and ((57109 .. 

Energizes K57100 through closed 
contacts of K57107 and K57312. 
Lights. POS. VOLTS indicator. 

Energizes KS7309. 
, Ene rgizes K..C)7315. 

Closes contacts in output lines 
of DC generators. Voltage out­
puts a rt~ regu lated to +200, +150, 
+100, +80, .80 and -100 vdc, and 
distributed to electronic cir­
cuits of the AI; system; +100 vdc 
energizes K57313, -80 vdc ener­
gizes KS7311. 

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 Me system. 

Gloses contact in MASTER CLEAR 
circuit to produce ~~STER CLEAH 
signal. 

Closes contacts in circuit of 
K57312. 
Opens ~ontacts in circuit of ~AO vde 
FAULT indicator. 

Energizes K57109. 
Lights OPERATE indicator. 
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ERA 110:i 

TAfLE 4-11 

SECTION 4 

OORMAL ON-OFF SEQUEM::E OF OPERATIONS FOR 

MAGNETIC CORE POWER SUPPLY (CONr'O) 

STEP 

1 

SUB­
STEP 

I 

EVENr 

K57109 energized 

K57314 energized 

557101 actuated 

K57102 de-energized 

B. I'D RMAL OFF 

NORMAL ON-OFF button 
pressed. 

K57101 energized 

K57102 energized 

Cycle timer running 

RJP.~L~ 

----".- --$~~I~(~;I"S -KtS£;'~~SOCIATES OI~tS'ON 

RESULT 

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

Opens contact in MASTER CLEAR 
circui t. 

Allows K51101 to be re-energized 
with start of the OFF Cycle. 
Stops timer motor. 
Extinguishes TII£R 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 
FAULT but ton. 

Energizes K57101. 

Holds K57101. 
Energizes K57102. 
Holds K57102. 
Starts cycle timer (857101). 
Lights TI~R ON indicator. ' 

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

Actuates switches 557101, S57108, 
557107, 557106, 557105, 557104, 
S57103, S57102 and S57101 in that 
sequence over a two-minute period. 
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TABLE 4-11 

SECTION 4 

M>RMAL ON-OFF SEQUENCE OF OPERATIONS FOR 

~lAGNETIC CORE POWER SUPPLY (CONr~D) 

STEP 
SUB­
STEP 

A 

B 

c 

D 

EVENT 

557101 actuated. 

[(57101 de-energized., 

S57108 actuated. 

K57109 de-energized .. 

K51314 de-energized. 

557101 actuated. 

K5710B de-energized. 

K5730Q de-energized. 

K57315 de-energized. 

557106 actuated. 

K57107 de-energized. 

K57310 de-energized. 

HtP.~IRL.~ 
·--·---·-------t~~';[~IU.G ~S~AI;~/fs$OCIATU DIVISION 

RESULT 

I 

De-energizes 1(57101.].1, 
lfulds K52702, and cycle timer, 
and lights TIMER ON indicator. 

Per,m1ts.MC power to be re-ener­
gized only through NORMAL ON-OFF 
but ton. 

De-energizes K57109. 
Extinguish OPERATE indicat'or. 

Removes +200 vdc and -lOOvdc 
operate voltages. 
De-energizes K57314. 

Closes contact in MASTER CLEAR 
line. 

De-energizes K57108. 
Extinguishes POS. VOLTAGE in­
dicator. 

De-energizes K57309. 
De-energizes K51315. 

. '. Removes generator output volt-
ages to +200, +150. +100, +80, 
-80 and ... 100 vde requlators. 

Removes 220 vac to -290 and -390 
vdc rectifier supplies. 

De-energizes K57107. 
Extinguishes BIAS indicator. 

De-energizes K51310. 
Opens contact In circuit of 
K57108 and K57109. 

Removes generator output volt. 
ages from bias regulators. 
Bias sensing relays de-energize, 
opening circuit to .K57312. 
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TABLE 4-11 

SECTION 4 

NORMAL ON-OFF SEQUENCE OF OPERATIONS FOR 

MAGNETIC CORE POWER SUPPLY (CONr'D) 

STEP sus. 
STEP 

E 

F 

G 

H 

EVENT 

K57312 de-energized. 

557105 actuated. 

K57106 de-energized. 

K55701 energized. 

K88003 de-energized. 

557104 actuated. 

K57105 de-energized. 

K57701 de-energized. 

557103 actuated 

K57104 de-energized. 

K55701 de-energized. 

557102 actuated. 

R~~~ 
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RESULT 

Re-sets contacts to normal 
position. 

De-energizes K57106. 
Extinguishes FULL HEATER 
indicator. 

Energiz"es "K55701. 
De-energizes MG Start.relay 
(1(88003). ( 
Removes 220 vac from -300 vde 
reference supply. 

Shunts filament dropping re­
sistors into primary circuit 
of Me fi lament transfornlers. 

Removes 220 vac supply to MG set. 

De-energizes K57105. 
Extinguishes LOW HEATER indicator. 
Stops·8TR, HRS. neter. 

De-energizes AC Contactor (157701). 

Removes regulated 220 vae from 
-500 vdc rectifier circuit, Me 
filament transformers and M:; 
Power Supply fi lament trans formers. 

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

De-energizes K55701. 

Close contacts in primary cir­
cuit of JI,[: filament transformers. 

Contacts close, creating ener­
gizing path for Emergency relay 
during next ON cycle. 
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TABLE 4-11 

SECTION 4 

OORMAL ON-OFF SEQUENCE OF OPERATIONS FOR 

MAGNETIC CORE POWER SUPPLY (CONTIID) 

STEP 
sus.. 
STEP 

I 

J 

EVENT 

557101 actuated. 

K57102de-energized. 

Main Disconnect Switch 
(S88oo1) Off 

K57103 de-energized. 

_L~ 
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RESULT 

De-energizes K57102. 
Stops cycle timer. 
Extinguishes TIMER ON indicator. 
Provides energizing path for 
K57101 when ~RMAL ON-OFF is 
pressed for POWER ON sequences. 

Opens contacts in bias fault 
circuit. 

Removes AC power from the entire 
equipment. 
De-energizes Emergency relay 
K57103. 

Opens contact in sequence con­
trol switch circuit and relay 
holding circuit. 
Closes contact in EMERGENCY OFF 
indicator circu~t. 
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STEP 

1 

1 

TAII.E 4-12 

SEQUE~E OF' OPERATIONS FOR VARIOUS VOLTAGE FAILURES OR 
EMERGENCY CIRCUIT INTERRUPTIONS IN THE Me POWER SUPPLY 

SUB­
STEP 

A 

B 

c 

o 

E 

F 

G 

A 

B 

A. BIAS, -80 VDC, OR POSITIVE OC OVERLOAD FAULT 

EVENT 

K81201, KB1202, KB1203 
K57311, K57301, K57302 
OX" K57303 de-energized. 

K57312 de-energized. 

K57109 de-energized. 

K57314 de-energized. 

K5710B de-energized. 

K57309 de-energized. 

K57315 de-energized. 

RESULT 

De-energizes K57312. 
Lights appropriate voltage FAULT 
indicator if caused by Bias or 
-no v Fault, 

• 
De-energized K57109 and K57108. 
Closes contact in circuit to 
equi pment Faul t Contro L 

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

Closes contact in master clear 
line. 

De-energizes K~7309 and K57315. 

Removes generator supply to +200, 
+150, +100, +80, -80 and -100 vdc 
regu lators. 

Removes 220 vac t.o -290 and -390 vd~ 
rectifier supplies. 

B. NEGATIVE DC OVERLOAD FAULT 

Overload relay K573 04 , 
K57305, K57306 t K57307 
or K57308 de-energized. 

K57309 and K57310 
de-energized. 

De-energizes K57309 and K57310. 

Remo~es generator supply to DC 
regulators. As a consequence, 
the bias sensing relays de­
energize, creating a repeat of 
part A above. 

Note~ To re-energize the Me power 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 SEQUEOCE swi tch to· 
OPERATE. 

__ Rand. 
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STEP 

1 

SEQIJEOCE OF OPERATIONS FOR VARIOUS VOLTAGE FAILURES OR 
EMEJ~GEM;Y CIRCUIT INTERRUPTIONS IN THE rwr; POWER SUPPLY 

SUB­
STEP 

A 

B 

C • £MERGEr«.: Y OFF 

EVENT 

Emergency interlock circuit 
open, (sail switch open, 
high temperature thermostat 
operates, or an ElffiRGENCY 
button 1s pressed). . 

K57103 de-energized. 

RESULT 

De-energizes Emergency relay 
K57103. 

Opens contact in circuit of 
power sequence swItch thus 
causing all power sequence re­
lays to de-energize thereby 
removing all power to the Me 
system with the exception of 
220 vac to the power supply 
START circuit, cycle timer, 
and EMERGEM:;Y OFF indicator. ' 

Lights EMERGEM::;Y OFF indicator. 

Note ~ To re-ene"rgize 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. 

H~RruuL 
----·-~~f;E;RU'C ~;~~~~~S8CI&TfS n""",,,,, 
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a. rOOLING f.\Itc - The computer is cooled bv water-cooled air streams 
\','hieh enter ~!ach of the cahint~ts throU~lh adJustahle overlapping grills at the 
b"ttom of each bay rind leave through;] gri 11 cIt the top of each bay. The air. 
drawn from the room through dust .... removinq oil··conted metal filters. is passed 
I)n~r water-cc:lo]pd ~oils. then pumnedinto n plf"rtum chHmber by two centrifugal 
blowers. The air pressure in t~e plenum chBmbcr is constant but the flow of 
nir through a pRrticular bay is regulated bv adjusting the overlap of the grills 
loc(.lted nt the bot.tom of that hay. 'j'empe,rntur~ of the cooling air is maintained 
at ( .. 1(l~· by tlle air temperature controller locatect in the bay behind the regulator. 

Under nOl11ml conditi.ons the temperature of the cooling air will be rnised 
frnm 64°F' to about f32°F maximum during the heat exchanue. Should the exhaust 
temperature exce(~d 1 O{)Ul·' in any of the tube ch::Hll1els a "Klixontt thermostat 
mounte<i at the top of thf:~ ehrittne'l wi 11. hre:l k cnntact and create an A FAULT 
eOlaputer stop. This is indic::Jted hv operation of th,' TEMPERATURE indicator 
on the Supervisory Control hine1 nnd the amber tight locnted above the over-
i}{~(lted channeL The thermostat wilJ respt :]utontnt.icRlly when the temperature 
is reduced to 90°F (see suh--parngraph 12b (2) of this sect jon). 

Each bay, except the Imy containing the Su~ervisory Control Panel, contains 
a hi~lh temperatun~ thp.nnost~lt mounted nho\'e the channel having the highest ambi­
ent temperHt.ure. This thermostat brp.aks contact if the exhaust temperature ex-
(:eeds120oF. Operation of Cl high temperature thermostat creates an Emergency 
computer stop which shuts down the power supplY. 

i\ high temperature fault is indicated by operation of the EMERGEP«:Y OFF 
indicators on the l'{tain and OC rower Supply pnrlfds. All high temperature ther­
mo;;;tats must. be reset manually. 

b. COOLING WATf~R. - The cooltnn water rf:>quirem~nt for the computer de-
t.H'nds upon the room temperature and the temperature of the water supplied. 
Onder conditions where the tpmpen::iturp of the water is 50°F, the (relative 
humidity 50~'~;l and the room temperature a 'maximum of 82°F, a water pressure of 
;~o f.,s.i is needed t.o provide t.he 41 gallons ppr minute necessnry for cooling 
the a .i. r. 

The ;,vater, supplied from the cool i.na \vater main, passes through a pressure 
sensitive "Va 1cuumstat l1 valve ~lflri a rnotori7.Hd valve in th~ wHter intake 11n(~. It 
is then circulated through cooling coils located on each side of the blower hay 
and finally discharged throuqh a cort1rnon pipe to thH sewer. Condensate from the 
,:;00] ing coi Is i6 drained off to the sew~r throu(Jh <l 1/2 inch pipe~ Water rlo\~ 
through each of the cool ing coils is mnintHined equnl hy aqunlizing valves located 
in the eoolintJ coil discharue pipes. Temperature of the water being discharged 
from th~ cOl)l ing r.oils may be chfl'cked by ol)servinJ thE' thp,rmometers mounted in 
the discharge pipes near the (~qll;)lizjng valves. The "Vacuumstatt:· initiates an A 
F;.\ULl' if the watel' PTf!SSUrt~ is U18stieally reduced. The \vatcr fault is indicated 
by the glowing of the WATEH indic;.ltor on the Supervisory panel. The motorized 
valve is controlled by an air temperature controller located in the blower ci'-ih­
inpt Dnd opens or closes to maintRin sufficient cooling. 

,1-1n3 
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ERA 1103 SECTION 4 

8. GE~~RAL. - The ERA 1103 computer contains two protective interlock 
systems. as fshown on the Block Di&g'ram, Protective IAterlockl, 1. Envelope ~6 
of Volwne 7. They are named al followS: the Fault In'ter locks. designed pri­
marily to protect the equipment; the Emergency Interlocks. designed to protect 
both tbe equipment and personnel. The operation of either of these interlock 
systems will stop the computer program and/or remove equipment power. 

b. FAULT INTERLOCKS .... The Faul t Iuterlocks consist of 8 \A/atar Pressure 
Switch in thEt Blower (90000) Cabinet and Low Temperature Thermostats distrib­
buted th.roughout the computer. They are couected 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 pressur'e and a set of C01'1tacts that is operated by the diaphragm, During 
normal operation the contacts close to energize the Water Fault refsy located 
in the Control (30000) Cabinet. When water prelsvre drops the contaets open 
to de-energize the Water Fault relay (K30072). This relaYt in de-energizing. 
illuminates the WATER FAULT Indicator on the Supervisory Control Panel and 
energizes the A Fault relay. The subsequent A Fault stop. the computer program 
until water pressure is restored and the START button on the Supervisory Control 
Panel i. pressed. 

(2) LOW 1'a1PERATtJRE 1'8ERMOSTATS. - This eircui t consists of 98 bimetal. 
disc type thermostats distributed through the equipment such that one is located 
above eaeh vertieal row of plug-in chassis. Connected in series, they provide 
a ground for the Temperature Fault relay (K30074) loeated 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 lOOOF. Should this happen, the Temperature Fault relay is de-eneruized 
which in turn illuminate. the TDtPERATURE FAULT indicator on the Supervisory 
Control Panel 'f 1 igh t5 an amber Ind! ca t or above the over-haa ted 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 9OOF. 

c. D1ERGE~Y INfERLOCKS. - The Emergency Interlocks cODaist of cabinet 
door switehel" high temperature thermostats. vane switc.hes 1ft t1l8 main air duet, 
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/;" IMI ;:,;dEi\I;FNC:Y OFF pushhut.ton switches.. I'heY;l re n 11 connected in series 
;' !"jt>(~n 2~U V~lC and two pHralJf~1 Emergency relays: K~)710:3 in the Me Power 

• ;;:Jlld KHlI)U:) in the \lni,n Power Supply. Should the Emeruency Interlock 
:.i t'!"i'\·' ; be hroken by anyone of the switches both Emeruency relays de-eneruize 
wille in turn. will remove illl rvt;.~in and Me power. 

\ Ii CAIHNET nOOH INfEHLOCK SWITCIIE~, - Each cabinet door interlock is 
'O!!HV):-Of'd of iWo switches. One is D plunger t)'pe microswitch which is the 
~'LUril Jnt.~rlock. the other a push hutton type microswitch in parallel w.ith 

~ h,· fin,,! one "0 that the interlo"k may be t(:.mpornrily by-passed, making it 
: ·~,'iblf" ~o open a eabinet. uoor without breaking the Emergency Interlock cireuit. 
';H'(t~ Hn~~ 36 p.:dr;. of these swi1ches throughout the equipment; one pair is 
Pl\'lHil.p.d on th~ framfl' of e(tch cabinet door. The plun~er of the one switch pro­
trud~s Into the channel in which the door runs such that when the door is 
;os~d thA pJung~r is depressed. When the plunger is depressed. the switch is 

C OSPd 10 prov.ide continuity in thB Emergency Interlock circuit. The other 
s~ltcn is mounled such that the button which operates it protrudes outside the 
;ddneL When it is desired to oJJen a eabinpt, door without creating a.n emer-
I'ncy s,top the steps I.i.sted below must he f01loweo. 

Step 1. I'ress and hold in the by-pa!"s button mount(~d on the frame 
i.dJaeent to the door handle. 

~';tep 2.. Open the door and pullout the plunger located near tile upper 
corner of the door opening. 

Stt~p :;, After pulling out the plunger, release the by-pass button. 

,";!.e}) .::1, To elose the dOOf , P["(-'ss the by-pass button and hold in until 
U led 00 r i ~ f u 11 y c los ed . 

(2' HIGH TEMPEHATURE 'nIER~X)STArS. - Thert~ are eleven High Temperature 
ThermostlJr,s in the Emer\1(-Hlcy Interlock circuit which are identical to the Low 
remperaturp Th(~rmost.at:s in thp, Fault Interloek circuit except they operate Ht 
;',,(;c.'F r,:'ithpr than tOU"F and mUl'it be n'!Sf~t mHnually after they have been tripped. 
i,'here is one lOCHtf'd in each bay hvith the exception of the Supervisory Control 
I.~:iy {, IHower Cabinet I at the top of the tube channel having the highest ambient 
t f>mv(~rature. Should the exhaust temperature of a particular bay exceed 120uF, 
the High Temperature Thermostat associated with that bay will t.rip which will 
break the Emerqency Interloek circuit and t.hereby remove all power from the 
computer. As stated previousLY, all Hi9h Temperature Thermostats must be 
manuBlly reset hy pressinq a ptunqer connected to each thermostat. 

Thpre i~ no indicBt.or lamp eonneeted to the Hiqh Temperature Thermostat~ 
sho~ when ~ particular thermostat has been tripped. It is sufficient that 

~\I:fi)n"> Hiph Tpmper:at.ure Thermo~tnt oHend.es one or more Low Temperature Thermo­
»tats wi}; have be(~n operated and thereby will indicate where the overheated 
;.1,:) is IOf:ated 
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(3) ·BLCMER VANE SWITCHES. - Mercury switches. operated by air vanes 
mOWlted 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 mOlring air, maintain a torque on 8 linkage that close mercury Iwitches 
as long 8S the blowers are operating. When the mercury switch contacts are 
closed, contj~nui ty i. provided in the Emergency Interlock circu! t. Should a 
blower stop, the weight of the vane allows one of the mercury switches to open 
and thereby ereates an emergency power shutdown In the computer. 

(4) f~ERGENCY OFF SWITCHES .... On both the Main Power Supply control 
panel and the Me Power Supply control panel 1. a red EMERGENCY OFF pushbutton 
switch. When either one of these switches I. manually actuated, the Emergency 
Interlock circuit is broken. 
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