
File Mechanics Disk and Track Selection 

In order to select a given track, the arm must be 

Disk, Track and Record Arrangement ~ n o ~ e d  from its previous track location to the new 
track location. This involves one of three types of 

T h e  arrangement of the disks in the file is shown in 
Figure 58. T h e  file contains 52 disks, however, only 1 .  T o  move to a numerically higher track address 
50 of these are used for data storage. T h e  top and on the same disk, the access arnl must move inlvard 
bottom disks are dummy disks, used to aid in the onl,,, 
regulation of stray air currents within the file. T h e  
recording disks are numbered consecutively from top 
to bottom, 00 to 49. T h e  whole disk array is rotated 
at a speed of 1200 RIW by a 1 y9 HP, 220 volt AC motor. 

Data is stored on both the top and bottom of each 
recording disk. There is one read/write head for 
addressing the top side of the disk and one for the 
bottom. Both of these heads are mounteci in one 
access arm (Figure 59) which may be positioned to 
straddle any of the 50 disks. 

TlThen the access arm is adclressed to any particular 
disk, it may be moved inward or outward to place 
the reatl/~c~rite heads at various radial distances from 
the center. T h e  arm may be detentrtl at 102 different 
positions. \\'hen the arm is detented at any one of 
its 102 positions, a circular path on the surface of 
the disk moves past the read/write heads. These circu- 
lar paths are called tracks. Each track includes the 
paths both on the top and on the bottom of the disk. 

T h e  innermost track and the outermost track on 
each disk are reserved for use by the Customer Engi- 
neer when servicing the file. T h e  100 remaining tracks, 
which are used for storage of accounting records, are 
numbered 00 to 99 from outside to inside. 

With the disk rotating at 1200 RPM, each revolu- 
tior. requires 50 ms, which is 5 times as long as a 
drum revolution. Using a bit frequency in the file 
approximately equal to the bit frequency of the 

2. T o  move the arm to a numerically lower track 
on the same disk, the arm must move outward only. 

3. T o  move to an  address on another disk; the arm 
must first be m o ~ ~ e d  all the way out, then u p  or tlo~crn 
to the new disk location, and inward to the selected 
track. 

Since the third movement sequence includes the 
movements used in the other two, we shall use it as 
the example for an explanation of disk, track, and 
recorcl selection. 

I n  order to acconlplish the necessary movement of 
the arm, an access mechanism is provided. This con- 
sists basically of the following components (Figure 60). 

1. A carriage on which the arm is mounted for 
horizontal movement. 

2. A way on which the carriage is mounted for 
vertical movement. 

3. Two access cables, a capstan, two clutches, and 
a motor to provide movement to the arm and carriage. 

4. A disk detrnt to keep the carriage fixed in place 
while the arm moves into the disk array. 

5. A track tletent to fix the arm's position at the 
correct track. 

In  ordcr to allow the arm to move vertically, it is 
drum, two complete 100 character records can be held in a carriage that is free to move vertically on 
stored in each 1/5 of the track circumference, one on a specidly constructed way (Figure 60). T h e  arm 
the top side and one on the bottom side. Thus, a itself is free to move horizontally within special guides 
t o t 4  of 10 records can be stored on each file track. on the carriage. However, the carriage cannot move 
Record positions 0, 1, 2, 3, and 4 are on the top side vertically at the same time that the arm is moving 
of each track; 5, 6, 7, 8, and 9 are on the bottom side. horizontally without damaging the disks. Therefore, 
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\ Oil Woste 

Figure 58. Disk Xssernblv 

;I detent is provided to lock the carriage to the u-ay 

while the arm is extended or retracted. Another de- 
tent is provided to lock the arm all the way out, in 
the home position, while the carriage moves rerticallv. 
This  clisk detent (which locks the carriage to the way) 
and the fail safe bar (which locks the arm in the 
home position) are mechanically linked so that one 
or the other must be engaged a t  all times. This  link- 
age (Figure 61) is called the fail safe interlock. 

When the arm is retracted to the home position, out 
air pressure is applied to  the disk detent piston to 

Oi l  Droin Plug 

unlock the carriage so that it can move. l l rhen the 
correct clisk has been located, in air  pressure is applied 
to the disk detent piston to lock the carriage to the 
way and unlock the arm. 

T h e  capstan and cables provide a method of apply- 
ing power to move the arm and the carriage. The 
two cables are wrapped around the capstan in oppo- 
site directions (Figure 62). One of these cables goes 
u p  the far  side of the way, over the tension adjusting 
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Trolley Assembly Pulley Clevis ~ ~ u l l r y ,  clown ; I J I ~  thro~igh a pulley on the carriage, \ I 
;incl is fastenetl to the front encl of the arm. T h e  
other cable goes u p  the near side of the way, through 
a p u l l e ~  on the carriage, anti is fastened to the rear 
encl o f  the ;trln. 

If the disk cletent hits locketl the carriage to the 
u. ;~y ,  ~-or ;~ t ing  the capstan clockwise will cause the arm 
to n~o;.c in;  rotating it counterclockwise will cause the 
:i 1-111 to 1110\.e 011 t .  

If the arm is locketl in the home position by retract- 
ing r11e disk deten t,  clock~rise capstan ~novenlent will 
ciiusc the cal-1-iage to moye cto~vn; counterclockwise 
c;tpst;lrl ~no\-cnlc.nt wilI cause the carriage to move up. 

SERIX) ( ; I .~ :TCHES 

T h e  citpstan mav be caiisetl to rotate in either direc- 
tion b\ energiling one of turo clutches attached to 

the c;tpstan 'haft. Figure 63 shows ;in exploded view 
o f  one o f  t l~cse clutches. 'The rotor is fastened to the 
capst;tn slx~ft, and the clutch housing is free to move 
about the shaft. T h e  t ~ v o  clutch housings making u p  
the p;tir o f  scr\.o cl~itches are each driven in the 
oppjsite clirec-tion by a pinion assembly on the shaft 
of a ;,; 1-11> access drive nlotor. This  pinion is shown 

Track Potentiometer 

Track Poten tiometer 

Track Detents 

Track Detent Switch 

Access Arm Track Detent \ 
Crash Stop Latch Rock Even Air Hose 

in Figure 64, along u.i th its clutches. One oi these 
Figure Carriage and Arm Assemblv 

clutches is shotvn in cross section. 
?'he space between the rotor and the housing is 

fillccl ~ v i t h  powdcrecl iron and graphite. T h e  applica- the powderetl iron particles to align themselves and 

tion of a direct current to the magnet coil will cause form a magnetic bond between the continuously 
running housing and the rotor. 

-5- 
Head Cover 1 

Piston Pins 

Note Positioning , Heod Liftel 

of Drive Cable , 1 Spring 
I 

Figure 59. Access Arm 
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Disk Detent Switch 

Adjusting Screm 

Figure 61. Disk Deter.: Operation 

T h e  servo contrc! circuits are designed so that only TRACK DETENT 
one clutch is energized at a time. If one of these Once the arm has been moved into the correct track, 
clutches is energized to produce the desired movement a track detent is driven by air pressure into a land 
of the arm or carriage, the other will be energized. in the rack on the side of the arm (Figure 65 ) .  In  
as the addressed position is reached to cause dynamic order to allow the rack to have teeth large enough 
bra king. to effectively hold the arm in place, two detents are 
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provided, one for even track atldresses, ant1 the other 
for ocld addresses. Thus,  one a n n  rack tooth is rlsecl 
to hold the arm for two tracks, depending oil ~ \ ~ h i r h  
cletent is used. Both dete~lts are air operatc(1 and 
spring rcturnerl. 

Record Selection 

TJVhen the access arm is detented so that its re;ic!/wr ltc 

heads :ire scanning n p:irticular track, further selection 
is necessary to obtain one specifii reconl. 

T h e  selection between the records on the top 
sitie ot' the disk 2nd those on  the bottom is :icco~n- 

Trollr, K b r ~  Pin 

/ 

Figure 63. Exploded View of Magne t i c  Clutch 

plishetl by the side relay. When normal, this relav 

Cable Tension 
connects the read/a-rite circuits to the top head, 
~ v h e n  transferred, to the bottom head. 

T h e  selection of one of the five records on the 
selected side of the selected track is accomplishe(1 
~ v i f h  the aid of the record heacls. These heads are 
~ n o u l ~ t e d  on the top casting at  intervals of 72". A 
permanent magnet ~noun ted  on the top dummy disk 
moves p i s t  one record head every 10 ms. T h e  relays 
which establish the record address connect the proper 
head into the recortl selection circuit to provide a 
record start pulse :it the correct time. T h e  same relays 
connect second read head into the circuit to supply 
a recortl stop pulse 10 ms after record start. T h e  
record stop pulse serves as a safetv feature. 

READ/\\'RII-E HEADS 
T h e  actual reading and writing of a file record is 
done by the read/write heads. Figure 66 shows the 
physical arrangement of the coils used fcr reading 
or  writing on the disk. T h e  read/write coils have a 
core consisting of 8 laminations, while the erase 
coil core has 14 laminations. T h e  erasing of a broader 
path than is used for writing and reading helps mini- 
mize extraneous "noise." T h e  read/write head is cast 
in plastic and mounted in a larger mechanism called 
the air head (Figure 66). 

Out - Up Clutch Figure 59 shows the air heads as they are mounted 
in the access arm. T h e  purpose of the air heads is 
to position the read/write head in relaticin to the disk. 
When the access arm is advanced from a position 
clear of a disk to  a position straddling a disk, the 
read/write heads must be in  a retracted position to 
avoid striking the edge of the disk. When the arm is 
detented a t  a track. address, the read/write heads 
must be positioned close to  the disk for reading 

Figure 62. Access Mechanism and writing. 
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Magnet Coil 
\ 

Cornmutotor Rir 

V 
Clutch  Housing 

( Rototer Free on Shaft ) 

Figure 61. RIagnetic C;lutch .4ssembly 

T h e  positioning of the air heacl (and the read/write 
lieat1 whic.11 it contains) is controlled by the appli- 
cation or  remov;~l o f  air pressure. I f  no  air pressure 
is applietl to the hentl. the springs act against the 
gimbal pins to holtl  he head ag;iinbt the head cover. 
It'hen air pr~fsui-e  is applied to the air head, the three 
pistons are forced to protrude from the head against 
the head cover. T h e  stationary heat1 cover limits the 
m ~ \ ~ e m e n  t of the pis tons, forcing the head away 
from the co\-er and toward the disk. 7-0 keep the head 
from scraping the disk, air is expelled against the 
disk from six s~nal l  orifices in the hcacl. T h e  applied 
air pressure thus causes two distinct forces to impel 
the head in opposite directions. The point at  which 
these f6;ce.s balance allows the head to ride about 
.00@3" fro111 the surface of the disk. When air is 
applied, the heads are said to  be down, even though 
the bottom heat1 is moved upward to reach its active 
position. 

Sewo Control Mechanism Logic 

T h e  preceding material has explained the mechanisms 
required to  move thc read/write heads from one 
address to  another. Since the various actions involved 
in a servo opera tion are con trolled electronically, some 

means of translating the positions of the access a rm 
;incl carriage into electrical signals and controlling 
their movement is required. 

The  track potentiolneter pro1:ides a means of incli- 
cating electrically the distance and direction that 
the access arm rnust be moved to reach the addresseci 
track. This  potentiometer is lnountecl on the carriage 
as is s h 0 ~ ~ 1 1  in Figure 60. T h e  wiper is geared to 
the access arm. -4s the access arm is moved from it's 
home position, the wiper moves from one end o f  the 
potentiometer resistor strip toward the other. 

T h e  upper p a ~ t  of Figure 67 shows the logic of 
the track po:en t iorne ter oper;i tion. A 150 volt floating 
power supply is connected across the extremes of 
the potentiometer. T h e  position on the potentiometer 
resistor strip cc:-responding to the newly addressed 
track is g:c!lnded. However, since the track potentio- 
meter is not physically large enough to permit a 
separate tap for each track position, taps are provided 
for track positions 00, 20, 40, 60, 80, and  100 only. 
Intermediate track positions are addressed by ground- 
ing a point on  a voltage divider network connected 
between two adjacent taps. T h e  selection of the 
grounding point is accomplished by the track ad- 
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tlress relay tree (8.02.02). Ground potential is pro- 
vided through the disk null  relay N/O points which 
are transferred when the carriage is detentetl a t  the 
correct disk. 

If the ~vipel- r ece i~es  a positive signal, as is the case 
in Figure 67, this voltage is taken through the home 
relay ~ / c  points (the home relay is down when the 
carriage is tleten tetl) to the differentiating clutch 
amplifier. X positi1.e voltagc causes the i n  ant1 down 
clutch to be energized. T h i s  moves the a rm in. 

X negative wiper signal follows the same pa th  to 
the clutch amplifier, b u t  energizes the o u t  and  u p  
clutch. 

A zero wiper signal causes neither clutch to be 
energized. However, i t  does cause a n  ou tpu t  from 
the track null detector, which is used to apply a i r  
to the correct track detent.  

DISK POTENTIO~IEI-ER LOGIC 
T h e  disk potentiometer provitles a means of indic- 
ting electl-ically the direction and  distance that the 
carriage must be mo\~etl to reach the addressetl track. 
I t  operates on the same principle as the track potentio- 
meter; however, the tlisk potentiometer resistor strip 
is actually mounted on the side of the way. T h e  
spacing of the tlisks is sufficient to allow a separate 
tap on the tlisk potentiometer strip for each disk 
position. T h e  disk potentiometer wiper is mounted 
on the carriage. 

De tent Asw rnb ly 
Adjust Ing Screw 

Figure 65. Track Detent 

?-he ou tpu t  ; ~ t  tlw disk potentiometer ~ t - i p c ~  is fed 
to the disk null t letccto~ ;rntl n s/o point  o f  the home 
~ -c l ; r~ .  I f  the homc I-cl;i\- is u p  (tlisk tletent ilot cn- 
gnge~l j  , this sign;ll is fcd to the clutch ;~rnplifier to 
control the inovelnent of thc can-i;rgcl. 

T h e  ou tpu t  o f  the disk i ~ u l l  tletcctol- contl-01s the 
disk tlctent ;lir ant1 the disk 11r111 ~ -c l :~ \  (to]) of Fig111-e 
6 7 )  . 

DISK DE?-FST S\SI~I-(:I-I 

\ \ '?lcn the tli& tlctc~lt is t1iscng:lgetl. the disk tletent 
bj~t-itc!i is tl-;rnsferrctl t o  pick the honlc ~-el;c\. (S.0~4 -03) . 
Sin(-c tli5eng;tging the disk tletcnt ;iJ.o free9 the car- 
riage to move, the control o f  the clutc-he5 is give11 to 
the disk potent ion~eter  when the homt. rela\- is picketl. 
;rs was seen in the tlizcrlssion of the tli5k potent iometel-. 

7'11e tat horneter PI-o\~itles ;1 1ne;lns for con trolling the 
speetl o f  mo\ .e~nent  ;inti tlicc.le~.ntion of the ;u-in or 
cnrringe t l l ~ ~ - i n g .  ;i sel-1-0 opera tion. I t  is c s e n  t iall\. 
a oc gene)-atol-, TI-hi(-11 is moun  tcd o n  the c-lu tch shaft. 

:Is the clutch shaft g;:thel- spcetl. the t:rc.homcter 
strpplies a po t rn t i ;~ l  tlrat builtls up  to ;1 1~1:isirnunl of 
: \ l ~ p - o x i ~ n ; \  tell- 25 \volts. T h e  t:ic.ho~nctcl- sipn:~l has 
the same polarit!. ;IS the potentiomenter sigrlnl ~ c ~ h i c h  
has energized the ;rcti\ e clutch, 1311 t the t11-o signals 
oppose each other in the tliffel-entinl c-lutcll ir~nplifier. 
As the carriage or ;rrm ;~pproacllcs the a tltlrcsscd posi- 
tion, the wiper signal becomes less th;in the tacllo- 
meter sign;il. T h i s  c:wses the opposing clutch to be 
energired to p r o ~ ~ i t l e  tl\.nnmic brc;rking. Tl'ith proper 
;rtljustment, the c:rr~-iage o r  a rm  trill tlecelera te to a 
s ~ n o o t h  stop withotit oscillation o r  o\.c~-shoot. 

.AIR Vrii-I'E SOLENOIDS 
T h e  air 17al1.e solenoitls are p ro~~ i t l ed  to control the 
air used to position the reatl/write heads and  to oper- 
a te  the ~ I Y O  track cletents ;r17(l the disk detent.  These 
arc locatetl at the lower- part  of the access mechanism, 
on the side ;\way from the tlisks. FI-om top to bottom, 
these solenoitls control the f o l l o ~ v i ~ ~ g :  odtl track tle- 
tent, even track tletent. hentl, disk detent in, disk de- 
tent out ,  

.AIR CO~~YKESSOR 

Compressed air  is supplied to the air  valve solenoids 
from a piston type compressor currently locatetl in its 
own cabinet. P r e ~ i o u s  models were located under  the 
file. A schematic of the remote air  compressor is 
shown in  Figure 68. O n e  or two compressors may be 
used depending on the requirements of the system. 
Air  is delivered from the tank to  the file through 
flexible hose. A solenoid operated vent valve will 

350 File 69 



FOURTEEN L A M I N A T I O N S  
h o b  re been cut off each side 

L A M I N A T I O N S  WITH COILS 

Magnet Assembly Air Escope Hole , Pistons 

N o z z l e  

Air  Inlet d 

READ/wRITE HEAD M O U N T E D  I N  AiR HEAD 

7 Connector 

SECTION O F  AIR HEAD THROUGH GIMBAL PI?<S 
\ 

Figure 66. ReadIWriie Head and Air Head 
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open the file air lines to atmospllere if the file is taken When set to LOCAL, the compressor can be con- 
off line- from the tank 2nd lines accumulates trolled with the start anct stop buttons on the control 
in the autnm;~tic drain valve. From there it passes box. on 8.40.04, the comuressor motor is excited 
to trays to e~~apora te .  A pressure switch will de- 
energize a clump valve solenoid i f  [lie line pressure 
exceeds 80 rsl. This  will direct the compressor output 
to the atmosphere until the pressure in the tank is 
reduced to -60 PSI by file operation or bleeding. 

Each of tllc two compressors has a three position 
control s~vitch in the sequence control box. With  
the switch set to OFF, the unit under control of that 
switch is inoperative. 

1 

through the motor control switch ant1 the three points 
of switch C1 to the line. C1 coil is energized from 

L2, through the thermal points; then, through the 
remote-local switch terminal 33 (8.40.03) to the :;:art 

switch on 8.40.04. T/lThen the control switch is set to 

REMOTE the motor control is through time delay 

point 7 (8.40.03). This  point closes after the rimer 
motor has been started by a signal from the 305. 

Switched By Track Address 
Relay Tree 

LL  Home T "  T" ,a T y  T6d)80 
t Wiper TRACK POTENTICMETER 

Out +-,--+ In 

-. 
150V TRACK 
FLOATING 

POWER 
' 

SUPPLY * 

v 
Trock Detent 

Air - r 1 

Arm 
Home 

Disk Detent Switch 

q,,,,. 
b 

Direngoged 

DISK PCTENTIOMETER ( I I 1 I b / I 

Disk Detent 1 
I Out Air I 

f\ 

DISK NULL 
DETECTOR 

7 
Disk Detent 

- In Air 

Figure 67. Logic of Access Servo System 
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Left Side Cornpressor 

Figure 68. Remote Cornpressor 

Basic File Servo Circuits 

- h n u o l  l y Controled 
Check #? To Atmosphere 

shuntecl in order to pick the relay initially. This  shunt 
m a y  be provided by either the safety reset switch 

In  order to follolv thc circuits involvetl in a complete (8.06.01) , or  by R160-I (1.02.02) . R160 is energized 
by the reset switch at the supervisory console (1.02.03). T,= J operation, it will first be necessary to consider 

the following basic servo circuits: safety circuits, null If either reset switch is depressed, R5116 (8.06.01) 

detectors, differential clutch amplifier. will be energized, provided the following conditions 
exist: 

Servo Safety Circuits 

Great care has been taken in the design of the 350 
circuits to protect the recorcls that are stored in the 
file. .A number oS safety circuits must be properly 
conditioned before the file can be operated as a 
component of the RAMAC. TWO safety relays are 
involved in  these safety circuits, and both must be 
energized. These are the logic safety relay, and the 
bias safety relay. 

I .  T h e  carriage is not a t  its extreme upper or lower 
limit of travel on the way. Th i s  permits the disk drive 
overtravel safety switches to be closed (8.06.01) . 

2. -4 number of critical relays must be in the 
machine. .A nor~nally open and a normally closed 
point of each of these relays are paralleled, so that 
any one may be either energized or not energized and 
still complete its portion of the interlock (8.06.01) . 

3. T h e  pressure supplied by the air  compressor 
must be greater than 45 PSI in  order to close the air 

LOGIC SAFETY RELAY pressure switch (8.00.06) . 
T h e  logic safety relay, R5116 (8.06.01), can be picked Even though the logic safety relay is picked with 

only by meeting the requirements of the interlock the above conditions satisfied, the bias ~ 3 f e t y  relay, 

chain in  series with the coil. Even if all of the inter- R5007, must be picked to establish a hold circuit 
locking conditions are fulfilled, R5116-2 N/O must be through the R5007-3 N/O points. 
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Figure 69 has the circuit for the pick of the bias 
safety relay, R5007 (8.06.02) . 

This  relay is to be energized only if' all of the 

following conditions antl \roltages are present: 
1.  Logic safety relay is energizccl. 
2. +48v, + 1 4 0 ~ ~  -250v and -60lT are present. 
3. Regu1:itetl voltages -210v, t215v,  4-140v are 

4. Pluggable unit B8b is present. 
5. Track ant1 disk ground fuses are intact. 
6. Track antl disk power fuses are intact. 
7. Track antl disk floating power supplies voltages 

;r re present. 
Normally the left hantl grid of the DE304 is at 

iipproximately ground potential causing the left hand 
section to conduct, picking K5007. If the disk or  track 
ground fuses, the rcgulatetl I40v or regulated 215v 
power goes out, the left hand grid will be pulled clown 
cutting this side of the tube off. If the -25Gv or regu- 
lated -21 0v were not present, the right hand grid 
woultl go plus, raising the common cathode potential 
antl cutting off the left hand side again. T h e  relay 
points of R5055 and I15056 in the plate circuit will be 
closet1 only if the two floating power supplies are oper- 
at ing correctly. T h e  logic safety relay, R5116, must be 

Within 
Unit 

Track Ground '"1 
I 

Di5 DE304 4 I 1 
I 

- 250v 

Dirk Ground 

+ 140V + 215V -210V -WW 
RG RG RG 

"11 due to the fact that either the reset key or the safety 
ryset key are depressed. R5llG has 110 hold until 
I<5007 has been picked: therefore, the key nnist be 
held until 5007 picks. 

Null Detectors 

'The disk and track nu11 cletectors Lire alnlost identical. 
\\'e shall consitler the clisk null tletector first, then the 
differences between the disk null detector 2ntl the 
t~- ;~ck  null cletector. 

Figure 70 is a reclr;iwing of the disk null detector 
(8.01.04) to include all the components within the 
pluggable units. 

Servo logic requires that the disk null relay, R5079, 
be energized only when the carriage is locatetl at the 
disk to which it is adtlrcsscd. This  relay is pickeel 
through the normallv open points of hIK3. AIR3 is 
picked only when the disk ~vipel- signal is within 1/2 
\.ol t of ground level. 

?'he input to pin 4 of C10;i must be high to allow 
this unit  to tlraw current to energize MR3. This  re- 
cluires that both halves of A10 be cut off; that is, both 
grids must be about 10 volts negative with respect 
t o  their cathodes. .As the left cathode and  the right 
grit1 are both connected to ground, Bl l a  must supply 
-10 \?olts from pin 6 and +10 ~01:s from pin 3 to 
achieve a null. T h e  circuit components are such that 
h e  required levels  rill be ;ivailable if the input  to 
Dl 0 is within 1/2 volt of grouncl level. 

If the input to D l 0  rises, the increasetl conduction 
t l~rough the left triode causes ;i lower lelyel at the 
c;-l thotle of CI 1 a. C l l ;t draws more curr-ent to lower 
the gritl of B l l a .  T h e  input to the right cathode of 
0 becomes negative, allowing current to flow 
through that triode, which lowers its pln te output.  
ClOa is thus blocked antl M R 3  is dropped. 

.A negative input to D10-5 causes the left triode to 
conduct less, raising the cathode of C11 a. C l  1 a draws 
less current to raise the grid of Bl  la ,  causing greater 
conduction. Pin 6 of Bl l a  is tll~is raised, causing the 
left triode to A10 to contluct. This  lo~vers the plate 
output of A10. 11s a result, ClOa is blocked and  MR3 
is dropped. 

The  potentiometer in the cathode circuit of D l 0  
controls the bias a t  the right grid. Since the voltage 
level of the common cathodes of D l 0  is determined 
by the total conduction of bc:h triodes, the grid bias 
a t  the left triode is also controlled in  part  by the 
potentiometer adjustment. The sensitivity and balance 
of the disk null detector are therefore functions of 

Figure 69. Bias Safety this potentiometer adjiistment. 
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Figure T O .  Disk Null  Detector (8.0i -04) 

TRACK NULL DETECTOR to A 14-5 increases contluction through the upper tri- 
Servo logic requires that the track null relav (R5082 ode. This  raises the cathode level, causing less cur- 
on 8.02.04) be energized only when the access arm 
is positioned at  the track to which it is addressed, or 
when it is at  home position if there is n o  disk null. 
R5082 is energized by the N / O  points of MR2. With  
disk null relay (R5079) energized, RIR2 is picked in 
a manner identical to the pick of bIR3 by the disk 
null detector. Th i s  may be seen by comparing Figure 
50 with Figure 78 (8.01.04 with 8.02.04) . T h e  opera- 

rent to flow thl-cmgh the lower triotie. T h t ~ s ,  the level 
of -4 1 4-3 beco~nes more negative while X 14- 1 0 becomes 
more positive. These t~vo  l c ~ ~ e l s  applied to B14 cause 
less current to flow through B13's upper triotle, and 
more current through the lo~ver triode. Thus ,  B14-3 
becomes more positive while B1.1-10 becomes less posi- 
tive. T h e  inputs to pin 5 and  8 of C14 cause the out- 
put  from pin 3 to rise ant1 that from pin 10 to fall. 

tion of the track rlull detector when the arm is a t  T h e  halves of the CI) 308's which drive the out  and 
the home position will be considered later. u p  clutcll are cut off, while greatly increased current 

Clutch Power Amplifier 

Figure 7 1 shows the differential clutch amplifier 
(8.05.01) with the components of all the pluggable 

units drawn in. T h e  input  to pin 5 of A14 is taken 
from either the track o r  disk potentiometer wiper, de- 
pending on  the status of the home relay (GR5010) . 
T h e  input  to pin 8 is the tachometer signal. 

If a positive signal is applied to  pin 5 of A14, the 
i n  and  down clutch will be energized, assuming that 
R5 1 16 and  R5035 are energized. T h e  positive signal 

is tlrawn through the in anti down clutch. 
Similar analysis will show that a negative wiper 

signal causes the out  and u p  clutch to be energized. 

As the clutch shaft gains speed, a signal is supplied 
from the tachometer to pin 8 of A14. Th i s  signal has 

the same polarity as the :viper signal applied to pin 
5, but  its maximum value is about 25 volts. As the 
wiper signal becomes less than the tachometer signal, 
the differential amplifier becomes unbalanced in  the 
other direction. Th i s  causes the opposite clutch to be 
energized to provide dynamic braking. 
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I l T 0 4 J 9 9 0 5 ~ ~ .  Figure 72 is the tlatn B o ~ v  diagram. T I 

File Servo Circuit Operation w Cyc le  New Fi le Address MR 4 
T2 = J FromCoreBuffer 2.09.03 

I ( Gate , I J C I 

OB JECTIYES: 

1. Cause IRI\:DP cvcle sequence. 

In  ortler to facilitate the explanation of file circuits, 
we shall asslinle that a s e r w  from acltlrcss 01 451 to 
;rcltlress 49955 is being executed from the instruction I D Cycle I 

I ;k Pick Corn 

)( Address Buffer Relays 

( 3.05.03, 3.05.05, 3 .05.07)  

1 

2. Place new :itltlress in file atltlress register relays. $ J H O I ~  B 

3. Start mechanical servo oper;ttion. 
a. Retract air  heads. * Address Register Relays 

( 8.01.01, 8.02.01, 8.03.01 

b. hlove arm out  (track cletent was released dur- )(( Address Reg. R l y .   old 

ing R c y l e )  . 
c. Retract disk detent, causing fail safe mechan- 

Figure 73. Pick ant1 Hold .Address Register Relays 
ism to lock a rm 2111 the M ' ~ V  out.  
d. hIo\-e carriage down to new disk. 
e. Engage tlisk tletent, causing fail safe mechan- gr;rm lrlust be lip to allow P cycle entl to initiate an  
is111 to free ;i1-n-1. 1 c y l e  ( 1  B2n - 1.03.04) . 

f .  hfove arm into new track. Add)-ess  Rcgiste).  Relays: T h e  data  fio~zr chart for :i 

g. Engage track detent. 
11. Extend air 11e;ids. 

servo operation (Figure 52) illustrates the path  of the 
file atldress data. During R c\lcle the  5 specified char- 

-1. Notify process tinit sel-1.0 is complete with tr;rck actel-s ni-e read into  core buffer. On  I\' cycle the!. ;ire 
1oc;i tetl gate. I e;itl out  of cores as data to J ant1 storctl in the tllyra- 

5. Select adtlressed record for reatling or writing. 11-on con trolled atltlress buffer relays. AIR4 pro\-ides 
IRIIIDP Seqlccwcc: T h e  T2= J line causes D cycle plate voltage for these thyratrons o n  a T, = J opera- 

to follow \V cycle. I t  also blocks I cycle ready trigger tion. MThen h1RG makes, the address buffer relays are 
lintil P cycle end. O n  2.01 -06, T, = forces a program s:c~npled to pick the address irlays in  the file. Just  
aclvance and  R ~ t e w  program if  P = blank. New pro- prior to  reatling the address out  of cores, MR.3 picks, 

Figure 72. File Data Flow and Servo Control 
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thopping the hold on all file adtlress relays, file start 
lel:iys irntl some of the buffer relays. After the new 
I-e1;n.s have been picket1 hIR5 will drop out establish- 
ing a hold until the next servo instruction. T h e  only 
;idtlress buffer relays held are the record relays (for 
r ec-01-tl ; ~ c ~ \ ~ ; ~ J I c c  purposes) , and the disk tens relays (for 
dual file piirposes) . 

Tlie timings of these hIR relays for a T, = J opera- 
tion it]-c shown on Svste~n Diagram 0.09.05. h f ~ 5  \$-ill 
pick o n  2.09.03 :rt t'he start of R cycle (3F3a), and 
clr-op o i l t  a t  F2 of second D cycle (same as D cycle) . 
This lowel-s the J hold R line on 2.09.10, dropping 
thc. atltll-ess buffer relays (3.05.03, 3.05.07). All file 
;itltlress relays (8.01.01, 8.02.01, 8.03.01) are droppetl 
since their hold lines become J hold B on 3.05.1 1. 

;\1Kc1 pic-ks at the s;in~c time hrIR5 does on 2.09.03 
b u t  holtls u p  longer, until D cycle end. This raises the 
J pick line on 2.09.1 0 to provide 4-70 volts to all the 
;~tltlress buffer thyra trons (3.05.03, 3.05.05, 3.05.07) . 
During I\' cycle the core data appears as data to J 
from C99 through C95 (A2B, = 99 and iZIN = 05). 
011 3.05.01 this data is separated into 4 bit lines which 
fcc-tl the associatetl thyratrons of the adtlress buffer 
rela\?s. T h e  units position of the core buffer appearing 
at  C99 time is gated to the record atlclress thyratrolls 
(3.05.03) . T h e  next two characters, track units iintl 
track tens, are gated to the track address thyratrons 
(3.05.05). T h e  disk adthess characters go to the disk 
;rd~lress thyratrons (3.05.05) . 

T o  transfer the adclress from the process unit to the 
file atltlress register, on 5.01.01, we must ground the 
proper pick line and place + 48v on the pick common 
line. T h e  pick line grounding is accon~plishetl on 
3.05.12 ant1 3.05.3 by the points of the previousl~ 
energized adtlress buffer relays. T h e  pick comrxon line 
passes through 8.00.07 on one of eight common lines, 
depending upon the file configuration. For a single 
5 million character file installation, pick common ac- 
cess 0 /3  disk 00- 49 would be used. This particular 
line is connected to + 48v through MRG N / O  points 
(3.05.14). RIRG will be u p  duiing D cycle (2.09.03). 
T h e  pick common selection circuits on 3.05.14 will be 
more fully explained under "350 Optional Features. 9 ? 

During D cycle R1R5 dropped out, establishing a 
hold on all file address relays. T h e  points of these 
relays have now set u p  new ground points on the disk 
potentiometer (8.01.03) through the relay tree on 
8.01.02, and on the track potentiometer (8.02.03) 
through the relay tree on  8.02.02. 

T h e  following table will aid in tracing the pick 
circuits for the address 49955: 

Address Register Relay Address Buffer Relay Point 
Disk 40 R5137 (8.01.01) R355-5 (3.05.13) 
Disk 8 R5121 (8.01.01) R347-2 (3.95.12) 

Disk 1 K5130 (8.01.01) R342-2 (3.05.12) 
Track 80 R5166 (8.02.01) K339-2 (3.05.1 2) 
Track 10 R5 152 (8.02.01) K335-2 (3.05.12) 
Track 4 R5156 (5.02.01) X330-2 (3.05.1 2) 
Track 1 R5134 (8.02.01) RS27-2 (3.05.12) 
Record 4 R5 163 (8.03.01) R308-3 (3.05.12) 
Record 1 R5157 (8.03.01) K305-3 (3.05.12) 

T h e  initiation o f  the servo operation is controlletl b y  

the start relays on 8.04.01. These relays are picked and 
held along with the file address relays with h1R6 ant1 
MR5 (de-energized) respectively. T h e  start hold ac- 
cess line becomes J hold B on 3.05.1 1, while the pick 
common line goes to hlK6. 

Retract Ail- Heads: T h e  air head solenoid on 8.01.05 
is de-energized as soon as the head relay (R5070) 
drops. This is only necessary if the disk address has 
been changed, so on 8.01.07, R5050 is droppetl onl! 
if the disk null points (5079-5) are open after the 
start relays repick. For our example, the disk null re- 
lay (R5079) on 8.01 -04 will be clown. A positil-e disk 
null signal is applied to the null detector from the 
disk potentiometer through the start relay points, 
G5046-7 N/O on 8.01 -03. T h e  disk wiper is located at 
disk 01 while the new ground point is at disk 49, 
through the address relay tree on 8.01.02. 

While the start relays are de-energized, and the new 
atldress is being transferred to the file, the disk null 
relay was dropped by appl~ying -60\r to the null de- 
tector through G504G-7 s / c  points on 8.01.03. T h e  
head relay (R5070) on 8.01.05 is held at this time by 
the normall\. closed start relay points. 

b foz~e  A 1-m 0 l i t  : T o  accomplish this objectil-e the c;ir- 
riage must still be detente& the track detent must be 
released and the ou t-up clutch energized. T h e  track 

T Start 3, R5043 
(8.04.01) 

Hold Safety 
B J I R5116, 

Start 4, R5058 
(8.04.01) 

I 

, 

J Pick 
Common 

><Start 

(8. 

Start lT8.  2, R5044 

Address Regi 
Relays, 

1, R5046 
04.01) 

1 Hold 

Check For 
Disk N u l l  

&-positive ~ i s k  

t w,--- .,. Signal 

Disk Nul l  
R5079 

Air Heod Relay 

R5070 (8.01 .07) t 
t Air Head 

Solenoid 

Figure 75. Retract Air Heads 
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tletent solenoitl (8.02.05) ~vas de-energized when the 
start relay (R5046) dropped during R cycle. T h e  disk 
tleten t in solenoitl (8.01.0'7) is still energizetl through 
the home relays points (R5010-1 N/C) and  track null 
points (R5082-2 s / c )  . 

T h e  out-up clutch is energized by applying a nega- 
tive track signal (clutch) to the clutch amplifier on 
8.05.01 ant1 closing the clutch power relay points 
(R5035) on 8.05.02. T h e  negative track signal from 
the track potentiometer on 8.02.03 is provided by 
grounding the home position. T h e  cle-energi~etl disk 
null relay indicates the arm must be completely re- 
tractetl to facilitate a shift to a new disk, so a disk 
null point (G5079-l! N/C) places ground potential a t  
the track potentiometer plus end, beyond track ad-  
clress 00. 

T h e  clutch is actually energized ~ z ~ h e n  R5035 on 
8.03.02 is picked. M'ith n o  disk null (R5059 normal),  
R5035 picks when the air head begins retracting 
(K5070 normal) anti the track detent is out. T h e  CD 

cathode is grounded through the track tleten t switch 
on  8.01.06. If the read/write heads are already near 
the etlge of the disk tlue to a previous track address 
of less than 20, we must tlelay arm mol-cment until 
the air llea(ls are full\. retracted. I n  this case the clutch 
delay relay (R5006) will be energized and holding. 
T h e  R5006-I N / O  points place a negatively charged 
capacitor on the grid of the CD, which must discharge 
through the R5070-4 N jc points before the clutch 
power relay is picked. 

Rctmct  Disk Detent: M7hen the arm is fully re- 
tracted, a track null is tievelopecl. T h e  track null 
points (R5082-4 N / O  on 8.01.05) close to energize 
the disk tletent out  solenoid. At the same time the 
disk tletent in solenoitl is tle-energized with the open- 
ing of R5082-2 ~ / c .  When the disk detent is disen- 
gaged the home relay (R5010) on 8.04.03 will be 
energized. 

Air Head Disk Null  Home 
Start 2 R5070 R5079 R5OlO 
R5044 j Doyn D o n  - ~ D r n  1 

Ground Trock 

Clutch Power 
R5035 (8.04.02) 

Pot. At Home 
T P ~ ~ . ( ~ . O ~ . O Z ~  1 

Neg. Track Pot. 

f Neg. Input To 
Clutch Amp. 

i Out-Up Ciutch 

Shaft Rotation 
Carriage 
Datented 

Arm Moves Out 

I 

Figure 56. Move Arm Out  

.4rm Moves * Disk f4ul l  
Shaft Relay R5070 

Signal 
(8.  D5.03; 

In-Down Clu tch  

I y( Dynamic Braking 
I 

I I 

Early Track 
Null Picks 

Track N u l l  

Relay R5082 

t ~ e t r a c t  Dirk Detent 

>( 

Figure 77. Retract Disk Detent 

Uisk Detent 

I n  order to save time when transferrinq from trnck 
t-  

dri\?e to disk drive the trnck null circuits are tlesignetl 
to pick hIR2 rarly (8.02.03) when moving to the 
home position. Figure 78 sholzrs the disk null points 
in the grid circuit of the left hand section of XI lb .  
When R5079-8 is normal the grid is tied to a more -- negative point on the cathode resistors of HI l b. I his 
cuts off the right hand s e c t i o ~ ~  of XI 1 a before the 

t 

track signal actually reaches zero volts. 
M o v e  the Carl-iage Doiu?~: T h e  fail-safe rl?echanism 

locked the arm in the home position ~ i ~ h e n  tile disk 
deten t was retracted. Energizing the in-do~vn clutch 
on 8.05.02 will move the carriage down until a disk 
null is detected. X positive tlisk signal (clutch) is all- 
plied to the clutch power amplifier on 8.05.01 through 
the transferred home relay points (G5010-8). I n  our 
example the carriage is at location O i  (8.01.03) while 

) ( ~ r r i v e s  At  Home 

the disk potentiometer is grounded at  location 4 9  
through the address relay points on 8.01.02. 

Engage Disk Detent: M7hen the disk null is detected 
the disk detent in solenoid is energized through the 
R5079-4 N / O  points. 

Moue the Arm In:  Energizing the in-down clutch 
will now move the arm in until a track null is cletectecl 
at the addressed track. A positive track signal can be 
applied to the clutch power amplifier (8.05.01) when 
the home relay (G5010) tlrops. This  occurs as soon as 
the disk detent is engaged on 8.04.03. 

The  track potentiometer (8.02.03) will be grounded 

Disk Detent 
O IJ~  Solenoid In Solenoid 

at  position 95 by placing the 10 one ohrn resistors and  
then the tell ohm resistor on 8.02.02 in parallel with 
the markite strip from position 100 to position 80. This  
is done through the following N / O  points on 8.02.02: 
from position 100, G5166-5 N/O, G5 152-7 N/O, the 
ten one ohm resistors, G5152-6 N/O, the 10 ohm re- 
sistor, G5152-8 N/O, G5166-6 N/O to position 80. T h e  
fifth one ohm resistor down wi!! be grounded through 
the units track address relay points. 
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Tl lc  full ;~pplic;i ti011 of the post i\-e track signal 
(clutch) to the polver ;zrnplihcr o n  8.05.01 ~v i l l  be de- Disk Detcnt 

Retracted la\retl Sollo~ving ;i c;irri;lgc mo\.c.lnen t un ti1 the carriage 
l-7-J 

settles clown. ;-\ccercl;i tor limiter points, R5004-1 N / C  

ant1 K5005-1 N / C  will open, sequentially, after the 
carraige I-e;ic.hes the atldressctl tlisk. On  8.04.03, R5004 
picks when the disk tle ten t swj t ch transfers ;lild R5005 
picks shortly later when the 10 condenser has 
charged. 

Enqnge Odd Tj-nck Detrnt: \,\!hen the wiper o n  the 
track potentiometer reaches thc atldressed position, 
the tr;ick signal t1ecre;rses to zero ~ o l t s .  T h i s  picks the 
track null r-el;n. (R5082) on 8.02.04 ~zrl~ich will ener- 
gize the odtl track tletcn t solenoitl on  8.02.05. 

Extend the Ail- Hccids: T h e  air head relav (R5070) 
o n  8.01.07 is picked through - the track null relay 
points, R5082-2 N/O.  T h i s  energizes the air  head 
solenoid o n  8.01.05. 

Positive 
Disk Wiper 
I Signal1 

Disk Detent Switch 
At Disengaged Posit ion 

(8.04.02) 
'Fa; I - Safe 
Locks Arm 

Home Relay R5010 (8.04.03) 

Track  Located Signal: Thi s  signal, developed o n  I 1 *shaft Rotation 

-- MR-2 

--Track N u l l  
Relay 

8.10.01 b y  the closing of the arrival relay points I 1 I 

Apply Disk Pot. 
Wiper Signal To 

)( Clutch Amp. 
(8.05.01) 

)(In-Down Clutch 
(8.05.02) 

(R507 1-2 N /o)  , informs the 305 process- un i t  that  
the servo is complete. T h e  arrival relay on  8.01.06 
picks as soon as the track detent switch transfers if a 

)((carriage Moves 
Down 

track null exists and  the air head relay is picked. Figure 79. hlove Carriage Down 



Carriage Arrives at Disk 49 

MR 3 
Disk Nu l !  

R5079 
(8.01 -04) 

Lar r~age 
Moves Shaft 

1 Dowr J 
Rotation 

i 
Disk Detent i n  t Disk Detent 

Solenoid Ou t  Solenoid t Removes Ground 

(8.01.97) (8.01.07) 
From Track Pot 
Home Posit ion 

Disk Detent 

Figure 80. Engage Disk Detent at Disk 49 

) (~os i t i ve  Tach 
Signal -- -- -- 

Rccol-(1 Selection : T h e  recortl n tlctress relay points 
are used to select the correct recol-tl head through 
the netwo~-k on  8.03.02. I n  ou r  exiimple, ;itltlress 49955, 
recortl atltlress relays I and -1 provitle a I-ecortl start 
pi lse from the 0 /5  head ant1 a record stop pulse from 
the 1 / G  record head. These pulses will tell the process 
unit when to  start reading o r  writing record 5. 

T h e  bottom head on the access a r m  will be selected 
by energizing the side relay (RIR I )  on  8.10.03. 

-- -- Diminishing 
- -Wiper  Signal 

I I 

)(Out-Up Clutch 

)(Dynamic Braking 

Disk Detent Address 
Disk Null Register 

Cngaged 
1 I , R5079, , Relaysl 

Figure 82. Engage Odtf 'I-rack Ijctent at  7-1-ack 95 

Odd lrack Start 1 Disk NuII Arm Mover 
f R e l a y 1  LR5079j I In I Shaft L Rotation I 

I 

Figure 74 is n sequence chart of the  entire servo 
o l ~ a - ; ~  t ion. 

One  of the two customei engineering ti-acks ( inner or  

Pos. Tach 
signal -- 

outer) on an atlclressed tlisk is selected :iutonl;ltically 
v-hen the test lock s ~ ~ ~ i i c h  is ON 3nd T, = J operation 

) ( O u t - u p  Clutch 

)(Dynamic Braking 

)(Arm Arrives at Track 95 

>(MR2 

)/Track Null Relay 
' R5082 (8.02.04) 

T Odd Track Detent 
Solenoid (8.02.04) 

-- 

Returns Control 
)( of Track Pot to 

Address Reg. 
Relays 

v 

>(positive Track Pot 
Wiper Signal 

In-Down Clutch 

--Remove Foil Safe 
lntl k From 

Apply Track Pot 

W i p !  Signal to)\ 
Clutch Amp. 

is in i t i ;~  ted. If the 1-erord ;~tltlrcss is a n  otltl number,  
the  o~i te l -  track is selected. If the recorcl ;~cltlrcss is even, 

F (8.05.02) 

Shaft Rotation 

~ ; ~ k  Detect 
Arm--;witch open 

,,Home R5OlO 
(8.04.03) 

/ 

t he  inllt.1- tr-;icL is selectecl. 
T h e  test run  ~-el;iv. GK5119 (8.11.01) is energized 

when the test lock switch is ox (6.15.04) . 1/l7ith 
GK51 19 energizetl in ;itltlition to GR5079, control of 
the track ;itltlress is exercised 11). GR513-1-I 2 (8.02.02) . 
'I-he en trjr o f  ;in e w n  track ;jcltlress will lea\-e GK5 1 34 
tlolvn, ant1 will a p p l ~  grountl to the 100 (inner CE 

-- - - D i k  Wipe?( 

(8.05.01) 

track) tap of the track pot. T h e  entl-v of ;in ocld track 
:rtltlress will cause G R 5  1 3-1 to be picked, ;tntl ~v i l l  ripply 
gi-ollntl to terminal "B", which is ;I point  on  a \voltage 
tlivitler connectetl b e t ~ . e e n  the 00 tap ;inti the positive 
input  to the track potentiometer. T h i s  will fstablish 
grountl level :it a point  one track from the track 00 
110" tion. 

-- 

Start 4 Disk Null Track Null  Start 3 

-- Signal 

t',:::: 
Head Solenoid 

R 5 035 

R5070 (8.01.07) t 
Air iiead Zc!enoid i 

C Arm Moves In 

Figure sl .  h40ve Arrn In  Figure 83. Extend Air Heads; Obtain Track Located Signal 
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File Read/Wrlte will fio~v from the heat1 grountl through the top head 
erase coil (assume 11K1 is nolnl;~l) . .-It this point it 

Basic Circuits ope ill flow through ei the]- h;llf (>I' the rc:rcl/~j.ri tc he;lcl, 

T h e  method used to record information on the KAMAC 

file differs from that used on the process drum. On 
the tlrum one polarity of flax indicates a bit it-hi!e 
the opposite 1mi;irity indicates no bit. O n  the disk 311 

NKZI (non return zero I B ~ I )  system is used where a 
change in flux represents a bit while i- io c!~ange repre- 
sents n o  bit (see Figure 86) . One acldition;~l t1iEerer:ce 

is the fact that all space bits (Us) are irlscrteci and 
written for each character. This  is done only to st;t- 
bilize the file read circuits. 

clepcn(ling on .rvhic.h . r i ~ - i t c b  ;111111lifjrl- (.A or B) is con- 
duc.tir~g. One of the two \\-ill ;11\\-;1\.s be contlucting 
tiuring a file \\-rite' o ~ ~ e r ; ~  tion ;tntl a bit of inforrn;ition 
corning it1 will C;ILISC' the ot l1~~1 to concl~ict. T h e  result- 
ant flux pattcrn lait1 clo~vn on 111c clisk n-ill r i~ange  
11ol;lrit~ only \\-hen a bit of inSol-mation is ~vl-itten. 
~\ .KII 'E .-\;\JPI-I FIER (8.1 ().C)3) 
.-I (letailed tlrnIcing ol the 11-rite aml~lifier is shown in 
Figure 84. T h e  three (111308's \ \ . i l l  contluct on  either 
the left or the right sitle to p;lss \\,rite current one ~vay 

T h e  pllvbica] arrangement of the reatl/l\.l-ite coil 0' the other th1-0~1gh the rc;ld/\~.ritc head. 7 h e  con- 

and the erase coil are sholvn in Figure @. T h e  coil dition of trigger 138, determines lvhich half of these 

\%riring is shown on System Diagram 8.10.02. Notice C ~ ) ' S  conducts. 7'he tb.0 OUt])utS of  the trigger feed 

that the read/write coil is centertappecl \+.itll the erase th.0 inverter": B8;1. and the o u t p t ~  t of the inverters 

coil feecling the tap. One of the two heads (top or to the grids of  the f:1).3OS's. 

bottom) will always be selected bv the points of the ?-he start ? relay R3058 .rj-ill be energizetl any time 
side relay, RIRI. This  is picked bv analysis of the units the arrn is not in a servo operation. 1\'hen a file ~ur i tc  
position in the file address relays (8.1 0.03) . \\'lien opeleation takes place the disk \\-rite data line will have 
writing on the disk, the write relay 505'7 \\-ill be ener- @ C clat:! pulse5 from tile core: buAc.1-, plus inserted 
gized ancl the arrival relay 50'71 will be up.  Electrons Bs 0 C  pulses on it. These 1,ulses are invertccl a n d  

r-------- 

----- 

DiJl Wrife Dot 
To Bottom Hcod 

v 

Figure 84. Write Amplifier (8.10.05) 
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fetl to the  trigger 138 t h r o ~ ~ g h  a binary input, each one read these ch;t~lges. T h e  read amplifier is shown in 
flipping thc triggel- to the opposite condition. T h e  Figure 85. JI'hen a change in flus passes the head, a 
C;DY08's will follo~v the trigger, one side conducting small current i l l  flow through the head coil. This  
~vi th the other sidc. cut off, until the trigger changes places a pulse o f  one polarity on one grid of the 
its st;lttis. r4X1306 (D4) , ant1 a pulse of the opposite polarity on 

I3ec;ilist~ the 11-riting of the data must occur at a the other grid. 'I'his 2 phase signal will be amplifietl 
specific timc in thc re\-olution of the disk, there must through the four stage differential amplifier. One ad- 
be some u-a\ t o  pr-event either side of the CD308's vantage of the push-pull arnplificr is the elimination 
from colitlucting r111 t i1  I rid\-. T h e  disk write gate will of noise picked u p  in the head leads. These noise 
be loll- l i r l t i l  the tlrsil-ctl scctor on the disk is reached. pulses will generally appear on on lv  one input to the 
This on p in  S o f  the 7R310 keeps both halves amplifier and the (legeneratiye feetlback between the 
of the trigger t lit-off. T h e  t ~ v o  .outputs will be high two halves of the amplifier will eliminate them. 
ant1 are invel-tetl to 1o~z.s  on all  grids of the CD308's. The  outputs of the amplifier .A-1, will have alternate 
So we can s:r\. the disk write gate determines the start- positive and n e g a t i ~ e  pulses representing data. ?'he 
ing anti stopping tirne of current flow through the plus pulses from first one output and then the other 
re2 t l /~vri  t e hcncl. are combined ;rt the OR cathode follower X5, then 

T h e  erase coil, with current al~v;~ys flowing through shaped at  the Schmitt trigger C3 to provicle disk read 
i t  in the same direction, is necessary to eliminate any out pulses. 
peripheral f lus  irom the previous record. T h e  width 
of its field is greater than that of the reatl/write head. A ~ T O ~ I A T J C  GAIN CONTROL 

Because of the difference in surface speed between 
the inside and  the outside of the disk, signals from 

Once the tlnta has been stored on the disk in the form the inside track ~ v i l l  v;irJ7 from I 1 to I4  mi l l i~ol t s  
of f11ix re~.ers;ils, the ~.eatl/\vrite head can be used to while signals from a n  outside trirck will vary from 26 

Figure 85. Read Amplifier (8.10.04) 
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to 40 millivolts. T h e  read amplifier must be able to 
:~ccommotlate sign;!ls between these extre~nes.  T o  ac- 
coml~lish this a n  autorn;itic gain control circuit (B5- 
8.10.04) samples the oti tpu t pulses lint1 \~aries the am- 
plification of the second stage at C.4, nccortling11-. For 
example, if the ou tpu t  signills incre;ise ir! strength it 
11-ould be desirable to I-etluce the amplification of C-l. 
Th i s  can be clone blr lolvering the plate \?olt;rge and  
I-aising the cathotle voltage. T h e  siqnnls <- are snrnpletl 
a t  pin 10 of ..I3 ant1 c;jtisc the left hnntl section of B5 
to conticict more h e a v i l ~ ,  increasing the charge on  the 
. I  ,If c;tpacitor between pin 7 ant1 grountl. T h i s  raises 
the w l t age  on pin 7 cnusir?g the right hantl section of 
B5 to contlrrct more hea\.il\v. Th i s  in turn  raises pin  10 
ant1 lowers pin 3, which has the tlesiretl effect on C3. 

Prior to tlual access antl tlouble density files, the 
first few bits of the rccorcl were (when reatling) used 
t o  set the level o f  amplification. 7'0 pre\.ent an\,  pos- 
sible clistortion of the first feu- bits, a series of 0 C 
. ~ c c  pulses are now IITI-i t ten nhe;itl o f  the tla t;r portion 
o f  each recortl. These pulses itre written each time the 
rccortl is ;rltel-etl ;mtl arc. usctl when re;rtling to estab- 
lish the ch;irge 1e1-cl ol the . I  ,-11 c-:~p;icitor.. 

T h e  onlv p~ilses gener;ttetI b\. the file itself are the fiw 
recortl start p u l s e  for each re\.olution. These are cle- 
\-eloped by a pern~;inent  magnet, fixetl to the top 
clummy tlisk,as i t  passes each of the five equally spacetl 
recol-tl start heatls fixetl to the file housing (8.03.04) . 

T h e  recortl start heacls ;ire nunlberetl 0 to 4, or  5 to 
9, tlepentling Lipon whetllcr the top re ;~t l /~c~ri te  heatl 
o r  the bottom I-e;tt1/~~1-ite he;itl on  the access arm is 
selectetl. Since the disk is ~-e\-olving a t  1200 K P M ,  a 
start pulse occurs eyery 10 milliseconds. These  pulses 
tell the 350 file when to start writing (or reatling) a 
recorcl ancl when the recortl shoultl have been finished. 

Between t ~ v o  start i~npillses 100 characters milst be 
written or  reat1 (with ;I gap before ant1 af ter) .  T h i s  
recjuires a clock to control the character rate a n d  to 
iclentify each character ancl bit (or no bit) . A clock 
track urritteu on the disks ~voult l  not be fe;isible be- 
cause o f  the inability to pretlict the exact position of 
the reatl/write heatl from one servo to the next. O n  
the tlrum, the Ileacls are permanently fixecl bu t  not  so 
in the  file. For this reason the clisk clock must be gen- 
eratetl by an  external o ~ c i l l : i i ~ r  cluring a write opera- 
tion. O n  a read operation the data being read will con- 
trol the clcck. 

ess ctrum clcck. O n  3.02.02 it can he sccn that l l ~ c  0 .A 
pulses to the cores come from the tlisk clock illsteat1 01 
the process d rum clock ~ v h e n  1 ' = R  (file ~-c;itl 01- 

wri te) .  These disk clock pulses are  tlc.1-clol)etl o ~ l  

3.01.02 from three single shots. 7'13c I-ist. of' the disk I 
clock, n square uTa\.e signal of i i p p 1 - o ~ i 1 1 1 : i  t ~ 1 1 1 .  I 2 ,I-S in t 

tlun-ation, triggers the Q, ;\ single GI(::. v l l ~ c ~  l;111 of the ' 

2 1,s 0 A pulse initiates the 21/, 11s 9 B pulse. -1'hc. 
0 C single shot will be  triggerctl the fa l l  o! 0 K 
o r  the fall of the disk clock, ~ v h i c i ~ c ~ . c r  oc c-111-s 1;ttcr. 

T h e  tlisk clock square \cTa\-e is generate<! b\. an oscil- . -_ 

lator on  3.01 -01. \lThen 1171-iting in to  tlw file. cine oscil- 
la tor (consisting of pluggable units 2IXi ant1 2F6;t) 
determines the frequency of the clock. I t  is ;rcljustcd 
to step through 100 characters pl~ir; ;i 1200 E L S  g;ip tlur- 
ing the interval between two consecrl tive record starts. 
Because the records stored o n  thc file must be ~-et;\illctl 
~ ~ u r n ; r n e n t l y  ~vh i l e  the speetl of the ( l i d s  ;inti the oscil- 
lator f'requenc)~ may \r;rl-y, some l i i ~ t h ~ t l  is I-ecjuil-etl t o  

keep the disk clock frequency , ~ : ~ ~ ~ c h ~ - c : n  , i ~ r t l  wit 13 t he 
rate of the tlata bits being reat1 from the file. 7-0 act-om- 

~ ~ l i s h  this there are t ~ ~ ~ o  oscill;~tors usetl ~ v h c n  ]-catling. 
T h e  bits on the disk reat1 out  line s~I-itch one osc-illit- 
tor, then the other, to the disk rloc-k iinc. l ' h i s  c:ln 
11e seen in Figure 82. Notice that when the osc-i1l;itol-s 
are switched, the acti\,e oscillator ;1111.;r\.s t~cgins its sine 
Mra\;e a t  the midpoint  antl 111-ocretls to the 1011-cr half 
of the oscili;t tion. Raising pin 5 o f  the CF302 portion 
of the oscillator to grountl level prc.\.ents it from oscil- 
laiinq. <- 

\ l rhen writing, the oscillator ; i t  'LD6 ;t~ltl  2F(i;i ~ ~ ~ i l l  
conduct continuously i n  the follolving ?n;innc~-. P in  5 
o f  2F6a tlrops belolz? grountl le~rcl i , c ~ ; i i t s c .  21)7;t is not 
contl~rcting. T h i s  is clue to the high ; i t  p in  10 of the  
clock switching trigger 2E5, which will bc heltl 10 pin 
high. At the same time the low at  pin 3 of this trigger 
is invertetl, causing contluction a t  2D7b. I,locking the 
second oscillator a t  2F6b. T h e  clock switching trigger 
is held 10 pin high by raising the write cl;trnl) line 
(access 0/3)  . 
\ : / 

When  re;rcling from the file the ~ v r i t e  clamp line 
will he  tlol,vn. T h e  tlisk reatl out  data pulses ;ire in- 
~.ertecl antl b i n r i  fetl to the trigger : ~ t  , ; i l tc~-n- 
iitely switching i t  ox ant1 then OFF. T h i s  altel-nates the 
oscillators through the two AK's,  2D:a anel 2D'ib. 
During both reading and  writing the clock c-ontrol 
trigger at  2BG is 10 pin high and  has n o  effect on the 
oscillator operation. W h e n  it is tlesirable to stop both 
oscillators, this trigger is turned 10 pin low by a nega- 
tive shift o n  the clock set line. T h i s  causes both  A K  

When  writing cn the disk the spacing of the data  ,,its to conduct, stopping the oscillators. 
hits is determined by the speecl of advancement of the Figure 86 illustrates the operation of the oscillators, 
core butier bit  ring. C)n a track to track transfer, the the clock and  the phase generating for reading 
core bit r ing was driven by A pulses from the  proc- and writing. To  assure that the oscillators will switch 
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Figure 86. File \\'rite and Keatl \'\'a\-cfor-ms 

;it least t~vice e\.t.r\r chill-;ictcr, thc space bits are in- 
sertctl. Notice in the t1iagr;lnl t l i n  t one oscillator is 
tending to speetl u p  on the r-eatl operation. Th i s  in- 
creases the duration of the BI clock cycle. T h e  @.-\ 

and  QI B pulses 1l;r~ye been atl\-:i~~cetl; holvever 0 C, 
which is initiated b y  the fall of the clock pulses, is 
still in time with the disk tla ta out. Th i s  is impoi-tnnt 
since 0 C ' s  are useti later on  to sample the disk data. 

File Write Operation (1, = R) 

T w o  tlata flow charts in Figure 58 and  a sequence 
chart Figure 85 are provided to supplement the write- 
up. T h e  file write operation, for example X99R9900bl1, -- 
can begin when the track has been locatetl. Th i s  in- 
struction will transfer X track (100 characters) to core 
buffer o n  R cycle. On W cycle the data in  the core 
buffer is transferred to the file location specified by 
the  address relays. As a check, a second RW cycle will 
follow the first W cycle. On the second W cycle the 
data just written will be read from the file and  corn- 

~mre t l .  c-h;ir;rctrr bjr cllarncter, to the d;i ta from S track 
~vhich  is placetl in cores during the secontl K cycle. Any 
\lariation in the two records will stop the machine. 

0 B J  ECTI YES : 

1 .  T, = R c;ruses an  IK\\:R\17 sequence. 
a .  Pick u p  the write relay R5057. 
b. Store check trigger differentiates first \\'c)rcle 

from sccori(1. 
2. During first 11' c~~c- l e  data fbws from core buffer 

to ;itlclressetl record position in the file. 
a.  Record start. 
b. MTri te AGC p111ses ( 0 C) for 200 [LS. 
c. Write core character 00, 600 ~s after record 
start. 
d. Insert Bs for each character. 
e. T h e  disk clock controls core ring advance and 
core starts. 
f .  Stop file write alter core character 99 is writ- 
ten. 
g. Check file s p e 4  and  write speed. 

350 File 



3. O n  secontl R cycle re-read selected d rum track 
into cores. 

4. O n  secontl W cycle data flows from file recortl 
just writter. to comparing circuits and data from 
cores flows to comparing circuits. 
a. Record start. 
b. Block AGC pulses from data line. 
c. Develop standard disk data, QIA to @ A ,  to 
compare circuits. 
d.  Disk clock ativances cores and reads out of 
cores to compare circuits. 
e. Stop machine and turn on file check light if a 
comparing error occurs. 
f .  Stop file read after core character 99 is com- 
pared. 

IRlYRlY Cycle Sequence: A T, character of R will 
command the machine to begin a file write operation 
by picking R505'7 on 8.10.01. This  relay is energized 
by firing the thvratron (SAI I)  on 3.01.06 with I cycle 
end and T? = R. Notice that the file hubs on the 305 
control panel must be jackplugged. T h e  reliiv will re- 

main energized until the thyratron is cut-off by firing , I4 
C 

a secontl thyratron at 3B11. Th i s  occurs at  the end of k 

the first \i\J cycle. 
T h e  store check trigger (2T4) on 3.01.05 controls I 

i 

the special cycle sequence for T, = R. I t  also identifies 
the first Mr cycle and the second. Every I cycle i t  is 
turned ten pin high. T h e  trigger remains ten pin high 
until the fall of the disk write delay (2S4) . This  occurs 
just prior to writing the record on the first W cycle. It 
will then remain 3 pin high throughcut W cycle, the 
second R cycle and into the second W cycle. T h e n  it is 
turned ten pin high by the fall of the disk read delay, 
2V2, just prior to reading the record for comparing. 
T h e  read delay is initiated by W cycle record start and 
store check switching at  "and" inverter 2S5a. Th i s  can 
be seen in Figure 85. 

On 1.03.05, R cycle ready trigger wil! be turned ON 

with \V cycle end and store check for the second RW 
cycle. Both I and  D cycle will be blocked at  this time. 

F i ~ s t  TV Cycle: T h e  data flow during this cycle is 
shown on Figure 88. T h e  core buffer contains 100 

L W  Cycle Record Start 

A E 6 3  ( 2 0 0 ~ s  Gate) 3.01 -01 

R Cycle 

W Cycle 

_db 2S3-3 (3.01 -05) 

Disk $3 A 

Core F9 - 
ZY5-3 ( 3.01.07 ) - 

W Cycle 

-mmt.r~n n A n Disk Write Dato (3.02.12) 

I Cycle 

Stop Disk Cycle Gate ( 3 z 4  

I 
TZ= R ( 2 . 0 3 . 1 2 )  

1 

Disk Cycle Gote 3.01.05 - 

L 

X012 
Buffer B i t  R ing ,  $4 ( 1  I 

2~ '5 -10 ,2P53  Disk Write Gote ( 3.01.07 )- 

R Cyctr lreody 

R Cycle - 

) 

) 

W Cycle Reody 

W Cycle - 
T= R 

Cycle Record Stort 

I 
x V 2 - 3  (3600s Gore) 3.01.05 

I 
) 2U2-3 ( 3.01.05 i 

I 
( 2R1-10 ( 3.01.05 )( 4"s Pulse 

2T4- 10 Not Store Check 274-10 Not Store Check ( 3.01.05 ) 

Iff Cycle Record Stcrt 
2v2-3 ( W m  Gote) 3.01 .05  n 

2U2-3 ( 3 . 0 1 . 0 5 3  

Disk Dato ( 3.01.05 ) - 

_jlW Cycle Record Stor? ( 2 .01 .04  

I 
f i&3 (200 us Gate) 3.01 .O1 

I 
x s 4 - 3  (ap% Gate) 3.01.05 

I 
x S 3 - 3  (3.01 .W) 

1 
2V3-3 Disk Ctcie Gote t 3 .01 .05  i 

2x8-3 ( 3 .01 .04 )  Z E - 3  
1 - + 
As "R Cycle " is Still High When "T=R" Goes High 
Possibility of "R Cycle Record S t a t "  w s t  be Prcventrd in this A- 
Acc~m~i ished  by Low on 2x8-3. ( 3.0!  .C% ) 

Thyrotron 3 A l l  ( 3 .01 .06 )  
I 

Figure 87. Store Data into File (X99R9900bb) 
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c h;irnctcrs t o  11e ~ v r i  t ten o r ~  the disk. Once I!\' cycle 
i s  the m;lt.h ine 1,-ill w ; i  i t for the proper recortl 
s t - t  1x11s~: thc.11, i t  ;I ti00 I J w l e l i ,  begin writing. 

l - h c  rcc-01-tl st ; ~ r t  1x1  Isc 01-igin;i tcb on S\.stenl Diagr;im 
0 0  ~ 0 1 -  es;inq)le, i i  the recortl ntltlress is 4'3995, 
the ret on1  st;^ r pulse scblec.tetl  ill 11e l r o ~ n  the 0/5 
r~c.ol-tl he;itl. .\\ thc 1,crnl;inent 1n;igilet passes the head 
;i ]111lsc is gencr;r tctl. 0 1 1  8.03.02 this 0/5 pulse will be 
selcctetl since the recor-tl 1 ;rntl rcc-ortl 4 ;itltlress relays 
;I I-e u p .  ;\l'tel- ; I I ~  111 i hc;r t ion ;t ntl shaping on  8.03.03 the 
st;rrt pulse will l~ccornc K c).tle or I\' cycle recortl start 
o n  3.0 1.04. Tlle  I\ '  c\ clc rccortl start is contlitionetl by 
I\ '  c1.t le, -1' = K. ;rntl tr;lck Ioc.;itrtl signal (2\1177) . T = R  
will be high while \ \r t \ t-le reatly is high, if  = R, as 
in o ~ r r  case. This  rneiins T = R will ~rlso be u p  while R 
c.\,cle is still u p  (from C1.Rl to CLBR) . T o  block a 

6 b possible R cycle recol-tl start ; i t  this time the nnt19'in- 
\ ertel- ;it 2JT8b \\.ill be corltlucting. 

1)rlring the first I\ '  c \cle (riot store check still high) 
the rccortl st;il-t pulse is in\.ertctl at 2S5b on 3.01.05 

1 

;i11t1 its Icatling ctlge triggers the 200 ~s single shot, 
2C6 on 3.0 1 .O 1 . T'hc risc ol the 200 jrs gate from pin 3, 
1;lhrletl control lewl g;itc, is pl:rc-ctl on pin 5 of the A1 
; i t  SK8 011 3.02.13. J l '  t l isk ivritc. g ; ~  te is high at this time 

~ v i l l  pl;tce ~ c ; c  pulses ( a C) o:: the disk write data 
h e .  T h e  disk 11-rite g;l te trigger (2V5 - 3.01.05) will 

T h e  tlnta fro111 cores, 0 A to 0 A, is sampled on 
3.02.1 2 with 0 C :tt YK8. At the same time core space 
bits are being inserted for e;lch character at 3%. Since 
the core bit ring is reset to Bs, the first bit in an). file 
record follo~ving the AGC pulses will be a space bit 
(Kefer to Figure 86) . 
1-0 stop writing alter core character 99 has been 

written it is necessary to drop the disk c),cle gate on 
3.01.05 at 2V3. This  blocks the core st;irts. T h e  stop 
tlisk c\.cle gate line hiis :i negative pulse at this time 
clevelopetl on 3.01.0'7. T w o  "ancl" in\.crters feed this 
line, one for I\' cycle and one for R c\*cle. I luring I\' 
cycle 2S5b  will have Ks pulses on  pin seven. Pir, eight 
will go u p  when the write gate control trigger goes 3 
pin high at the fall of core field 9. A t  the sirme time 
a 180 ~s delay is initiated at 2U1 011 3.01.05. l ' h e  fall 
of this tlelay gate ~vi l l  turn off the tlisk write gate 180 
/ ~ s  ;if ter the last ch;lr;icter is written. 

T h e  I-ecortl nlust be written ~ v i  thin one sector on 
the disk. If the disk ~vr i t e  gate rem;tins "up'' into the 
nest  sector, the AGC pulses for the next recortl will be 
erasetl. To tletect this contli t ion, the rc.t.ortl stop pulse 
(record start lor follo~ving recortl) s;rmples the disk 

~vr i t e  gate trigger at 2V10b on 3.01.07. .A write gate 
stop failure ~vi l l  turn on the file chcck trigger on 
I .02.06. T h e  fall of the recortl stop pulse, -10 ~s Inter, 
is inverted at 2T5b on 3.01.07. It is calxlcitivelv 

d 

be St-t  I O  pin high by the leading edge of the 200 11s coull]ed to the in\Verter at 2F10b, j\-hel-c i t  ];late I,ulls 
cleliij., 1;ibeletl st;rrt record I\-rite t l c l a ~ ~ .  T h e  disk write the disk gate 10 pin lowe 
c1;1t;1 017 3.02.12 is invertecl on 8.10.05 and used to alter- 
rl;r tc co~~t luc t ion  througl~ the t ~ ~ o  h;~l\res of the read/ 
11-ri te 11e;itl. 

T h e  400 ~s tlisk writc. tlclav (2S-1 - 3.01.05) is initi- 
;ttetl bv t!le fall of thc disk I \ -  cycle delay gate, which is 
the 200 ~s tlelav gate. Ilul-ing this 100 p nothing is 
writte?l on the clisk, however the gap is being clevel- 
opetl. At the fall of the 400 p disk write delay the store 
check trigger, 2T4, ant1 the disk I\' cycle control trig- 
ger, 2S3, are turnetl 3 pin high. T h e  fall of the next 
0 . A  sets the disk I\' cycle gate 3 pin high, raising the 
disk cycle gate line. Th i s  gate, 600 ps after record 
start, signals the machine to start reading out  of core 
1)uffer to the disk write ;trnplifier. O n  3.02.08 it will 
cll-011 the not \I7 cycle gate, which inverted becomes the 
I\' c)lcle gate. O n  3.02.02 we can now scntl phase pulses 
to the cores, each @ A  advancing the core bit ring, antl 
every eighth bit time (Bit S) the 0 C will develop a 
core start on 4.1 1.00 at  4H5. Th i s  start reads out  of 
the cores to the character register and  3 PS later ad- 
vances the core units ring. Because the W cycle gate 
does not come u p  until the fall of @A, the bit ring 
is still a t  bit  S when QIC arrives. This  reads out  ~f 
core character 00 and advances the units r ing to char- 
acter 01. 

\\'hen writing on the file n check ~ v i l l  be made to 
ascertain that the file is lip to speed. If the file is below 
speed, ~vri t ing may be completecl long before the entl 
of the sector (record stop) . On 3.01 -08 the fall of the 
tlisk write gate T+-ill trigger the single shot at 41'2. T h e  
negative single ~ ! io t  gate should ;ippeal- ;it pin 5 of the 
A1 at 4Yla when the record stop pulse is on pin 6. 
In  this case n o  file speed check ~v i l l  be detected. No- 
tice that the check will be made only if a write opera- 
tion has just been performetl. T h e  trigger at 4x2 
will be pulled 10 pin low each file r e ~ ~ o l n t i o n  with the 
record start. Only the fall of the tlisk write gate can 
raise pin 10 antl allow the check. T h e  tluratiorl of the 
single shot is atljustctl after the file has reached full  
speed as outlined in the RARIAC Reference Manual. 

S e c c l ~ d  RlV Cycle: T h e  store check line, being high 
at  the end of the first I Y  cycle, tlemantls another KT%' 
cycle. T h e  second R cycle will be accomplished in the 
normal manner, re-reading the selected drum track 
into the core buffer. 

During the W cycle the 100 characters in the c o x  
buffer are entered into the compare circuits (3.03.01) 
as W data and  the file record is entered into the com- 
pare circuits as read data. (Kefer to the data flow on 
Figure 88.) T h e  two sets of data flow mgst be syn- 
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chronized with the file clock. T h e  file clock in turn 
will be controlled b y  the data coming from the disk. 

,A \Y cycle recortl start will be clevelopetl in the same 
manner on 3.01 -03. O N  3.01.05 the disk read single 
shot 2V2 will be turnetl on, since store check is high. 
At the end of 360 ,,.s pin 3 will go 1013-, turning the 
disk R cycle control trigger 3 pin high ant1 the store 
check trigger 10 pin high. T h e  disk R cycle control 
scans the disk data line a t  the 111 ;it 2U3b looking for 
the first bit written (after the ~ c c  pulses). T h e  first 
bit, a space bit, arrives antl triggers ;I 4 ,.IS read delay 
at 2R1. At the fall o f  pin 10 the disk cycle gate will 
be brought u p  by turning the trigger at 27'3, 3 pin 
high. T h e  disk cycle gate will again become the TI '  
c ~ c l e  gate on 3.02.09. This  ~vi l l  p r o ~ i t l e  core phase 
pulses to drive cores, and also develop W data on 
3.02.12 at  3Q2b. 

T h e  disk clock on 3.01 .O1 was started with the first 
Bs on the disk read out  data line by setting the 
clock control trigger at  2B6 10 pin high. This  trigger 
hat1 been previously set 10 pin low at  the fall of the 
360 ps disk read delay, appearing on the clock set line. 
It  was previolisly explained holz~ the clock control 
trigger kept both oscillators from oper ;~  ting when I 0 
pin low. Each data bit from the disk 011 3.01 -01 lvill 
flip the clock switching trigger, 2E5. T h e  write clamp, 
which previously kept i t  10 pin high, is clown since 
the write relay 5055 on 8.01.01 dropped out  at  MT cycle 
entl of the first W cycle. 

T h e  disk read out data pulses ;ire arriving at  disk 0 X 
time since they are switching the clock. These pulses 
are developetl into 6 ps pulses at the disk data single 
shot on 3.01 .O1 a t  2F9. Th i s  is the disk tlata line which 
brings u p  the disk cycle gate on 3.01.05. This  data is 
also fed to pin 8 of tile standartl data trigger 2H7, the 
plus shift turning this trigger 3 pin high. T h e  next 
0 A will flip 2H5 trigger 3 pin low resulting in  a 0 4  
to QIA standard data pulse. In  the case of 2 consecu- 
tive data pulses, both @A's will be blocked a t  2K7b 
resulting in  a 24 ~s data gate out. T h e  standard disk 
data has the space bits removed on 3.02.06 at  SP4 
(since there are n o  Bs in cores) and becomes read 
tla t;i. 

11' data and read data are now compared on 3.03.01. 
T w o  AK's at  3G7a and 3F4b are fed by both data 
lines. If both sets of data are identical neither one 
conducts. Any discrepancy causes one of them to con- 
duct resulting in  a QIC pulse on the compare iiiilure 
line to the file check trigger. Th i s  trigger raises the 
error lines and stops the machine in  the same manner 
as a parity error, descri'bed in  section 4, except the file 
check light will be on. 

T h e  reading and  comparing operation will be 
stopped on  3.01.05 by dropping the disk cycle gate 

with ;I negative pulse on the stop disk c ~ ~ c l e  gate line 
at  the first Rs after the fall of core field 9 (after char- 
acter 99) . 

T h e  file writing antl reading operations are shown 
on the sequence chart in Figure 86. Xutice bolt- the 
two oscillators are out  of phase clul-ing bit one time. 
@ A  ant1 QIB are early in  re!>tio~l to the t la t ;~ pulse 
but 0 C ,  initiated by the fall of the clock, is back in 
time. 

Read Record From File (TI = R) 

\I7i th the instruction, R99X9900, the RA31.4C c ~ ~ c l e s  
through I, R, and 14' cycles, during which it transfers 
the record from the established file atldress into the 
core buffer on R cycle and to track X on I\' cvcle. As 
the transfer from the core buffer to track X is a tvpi- 
cal W cycle operation as covered in  Section 4, we need 
to give attention only to the R cycle operation . 

T h e  earlier c!iscussion of the second T I T  cycle opera- 
tion with 7',=R has developect all of the concepts 
necessary to untlerstantl how data may be reati fro111 
the file. I n  the seconct I V  cycle operation with T, = K, 
the stantlardized disk data was passed through 3.02.06 
to hecorne react data which was entered into the corn- 
pare circuits on 3.03.01. With  T, = R the read d:itn 
is gated into the core buffer circuits by the R cycle gate 
(3.02.06) . Refer to Figure 89. 

T h e  R cycle gate is provided by gating the disk cycle 
gate against R cycle a t  3V3a (3.02.04) . T h e  disk cycle 
gate is tleveloped in the same manner as was used to 
tle~relop it for the second W cycle with T, = R, except 
that the single shot, 2V2, is triggered ~ v i t h  the R c)~cle 
recortl start applied through 2W2a (3.01.05) . 

It  will be recalled that on R cycles the core buffer 
wavefor~n generator is not activated ;it any character 
time until BR(zIC, after all bits for that character have 
been entered into the character register. Because of 
this, the core units and tens rings d o  not advance until 
the end of each character time. When the rings ad- 
vance from 99 to 00, the last character has been trans- 
ferred and  the disk cycle gate can be turnetl off 
i~mnediately. T h e  fall of core F9 is inverted into a 
positive shift at  2Y4a (3.01.07) . This  is gated by R 
cycle to cause a negative shift on the stop disk cycle 
gate which flips the trigger 2 T 3  (3.01.05) to lower 
the disk cycle gate. 

Record Advance 

There  are certain types of ledger accounts which nor- 
mally require the capacity of two records to  store the 
required data. A RAMAC user may, for example, reserve 
two records for each of his customer accounts. 

One  of these records would normally contain such 
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information as name, address, anti shipping instruc- 
tions, whereas the second would contain the account- 
ing data related to that customer. T h e  two records 
required by ledger accounts of this type are normally 
stored in two co~~si'cutive file adtlrcsses. T h e  recortl 
adva~ice feature permits both of these records to be 
made availabe without requiring a second servo in- 
htruction. 

For example, the ledger account of a particular cus- 
tomer is stored in file addresses 25242 and 25243. 
Record 25242 contains customer name, address and 
shipping instructions. Record 25243 contains the ac- 
counting clata. M7hen it is necessary to process ;I cus- 
tomer order, the following instructions transfer the 
customer's records to the processing track: 

1. K05J9906 causes a servo to file address 25242. 
2. R99W9900 8c 

a. Transfers record containing customer name, 
address, and shipping instruction to track Mi. 
b. PROGRAM EXIT & is wired into RECORD ADVANCE 

IN. This  causes the file address to advance from 
25242 to 25243. RECORD ADVANCE OUT is wired to 
PROGRAM ADVANCE. 

3. R99X9900 transfers record containing account- 
ing data to track X. 

Record Start 

Figure 89. Data Flow ancl Controls, I-, = R 

Irnmetlia tclv o r  t o  recortl ;rtlvance the access 
nlechanism is est;iblishecl :it file address 25242. T h e  
atldress register relays arc holding on the J hold B 
line. T h e  record relay which holds is K5 160, for record 
2 (8.03.01) . T h e  disk tens relays and the record relays 
of the process unit address buffer are holding to J hold 
B. These relays are: 

1 .  R354 disk iens = 2 3.05.07 
2. R306 record = 2 3.05.03 

1. Drop record 2 relays in address buffer and ad- 
dress register. 

2. Pick recortl 3 relays in both groups. 
3. Provide recortl advance out impulse during sec- 

ond P cycle. Drop old record relays. 
Dl-op Old Record Relays:  T h e  program exit & hub  

emits an h R 7  impulse during the first P cycle. This  is 
wired to the record advance in hub  on 3.05.02, picking 
R290 and R295 through the R306-2 N/O points. This  
will cause the 305 to go through an JRWDPDDP se- 
quence. These relays hold through MR9 u n  ti1 charac- 
ter 48 of the second D cycle (2.09.02). The R290-4 
points will open the hold to the record relays in the 
address buffer and address register by picking R911 on 
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3.05.01. T h e  aclclress buffer relays are on 3.05.03 and gram a control panel impulse to the program advance 
the atldress register relays are on 8.03.01. This  occurs hubs or the program entry hubs is required. This  im- 
a t  E'7 of the first D cycle following P cycle. pulse will be available during the second P cycle from 

Pick New Record Relnvs: After dropping the record the recorcl advance out hubs on 3.05.02. M7hen the 
rel:l~s it is necessary to pick new relays, increasing by record aclclress is advanced from 9 to 0 it may be 
one the previous address. R295 has stored the informa- desirable to change the track address. I n  this case the 
tion that the prt.i.ious record address was 2. On 3.05.03 record advance overflow hub  (3.05.02) elnits instead 
the i~ddress buffer relays 305 anti 306 are picked of the record advance out hub. 
through the 100 fi resistor and the normally open 
points of R290 and R293 to ground. T h e  other side of 
these relays goes to + 70 volts on the J pick line, Skip to Record 

through hIR4 tluring the double D cycle. O n  8.03.01, This  feature operates ~ e r y  similar to record advance. 
R5157 and R5160 (the record I and 2 relays) will pick A P flag wired to one of the 10 skip to record hubs 
through the normally open points of 305 and 306 on (3.05.02) will change the record address, the track 
3.05.1 2. T h e  common side of the address register relays and disk addresses remaining unchanged. Any one of 
goes to + 48v on the pick common line. Norniallv the 10 possible record adtlresses may be selected. X 
this circuit is through MR6, which picks on servo skip to record out  h a b  provides an  impulse to con- 
operations. For record advance, however, we will place tinue programming on the second P cycle. 
l I K 7  on the 3IR6 line. O n  2.09.1 1 the circuit 11.il1 be For example, a P flag wired to SKIP TO RECORD 8 on  
through the R289-3 x / o  points to hIR7 to 4-46 volts. 3.05.02 will pick relays 278 and 284. T h e  278-2 N/O 

R289 will pick on 3.05.02 through the 290-2 x/o points will pick R277 tluring the double D cycle. O n  
points. 3.05.10, R311 will be energized through the 278-4 N/O 

P, I), D, P cycle sequence will be requireel to corn- points to drop  both address buffer relays (3.05.03) 
plete the record advance routine. T o  continue the pro- and adclress register relays (8.03.01). Relay 309 on 

R Cycle 

R Cycle Reody and T=R 

I I 

0,fIer Bet Ring 

Disk Reod Out Dato ( 3.01.01 ; Disk Ddo ( 3.01.05) 
IUIIIII~IIIIIWU HIIIIII~IIIIIIMI~IIURIIIIIIIIM IIIIIIIIBIIIIII~~ n11111111111w11111lIlnIIIIIlIIm1fll 

T 
,,--- cycle Record Start 

/ 
I 2 W - 3  ( 360 ps Gote ) 3.01.05 ) 

I 2U2-3 ( 3.01 .05)  

I 
6 
t I 

I Disk Dato 3.01.05 
I , u- 
I I , 2 11-10 3.01.05 
I 1 
I \ ' I DiJr Cycle Gole 

\ 
\ / 2T3-3-( 3.01.05 

\ \ I 
\ , 
\ I I , 

+ 0 
2 \ I \ ', - 1 I 

\ I 
\ ' -  
\ "\ \.: 

\ I - 
3 I 

\ 0' I n  
\ \ 5 \!=i 

e - I ' N 
\ - 

\ I 
I 
I 

n o 0 0  2 
r A  

I1 
C 

u > 
PI N 

\r V V 
n T\ n 

Stop Disk Cycle Zote ( ncg. shift ) ( 

L 

_ B e C r c l e  Record Start ( 3.01.04 :I 
I 

JfV2-3 (360~s Gotr )3 .01 .05  

Disk Cvcle Gote 

IHIIIIUWIIIIIIUI IIIIIMIIIII~II~IIIIIIIIIIIRPMIB 

V: Cycle vote  

Write Data on TrocL Y 

1111111111111111111llflllllllllll IIIIIIIIIIIIHIItl111llllM 

D U 2 - 3  ( 3.01.05) 

IIIIIWIII~IIIIIIIIIII rnl~mn~lllll~llllllrrrnlllllnllllllllil!IIII~IrnIIIIIII~II 

Figure 90. Read Record From File (R'\39Y9900bb) 

I I I  1 1 1 1  IIIWIIIIIIIIL~~IIIUIIIIIIII 

350 File 91 

2R1-10 ( 4 v 1  Pulse ) 3.01.05 
I I 

213-3 (3.01.05 ) Dik  Cycle Gote - 
R Cycle  Gore ( 3 02 04 ) 

Dato to Cores ( 3 .02  06 ) 

IIRIIIIIIII~IIIIIIIIIIIIIIIIAAIIIIIIII IIIIIIIIIIIIIIII 



3.05.03 \\-ill be  picket1 thl-ough the 284-2 points to 
grountl, ~ v h e n  J pick (AIR.{) is rn;itle. O n  3.05.12 rec- 
ord 8 pick line  trill be grountletl through 309-3 N / O  

p ~ i n t s .  T h i s  ~v i l l  pick the record S relay K5164 on  
8.03.01 because the pick con:mon line is returrled t o  

+ .tS \.olts by pl;rcing hlR7 on the JI K6 line. T h e  skip 
to I-ccortl out  h u b  pro\.itles ;i control panel impulse 
o n  3.05.02 tllrough the 27'7-2 X / O  points. 

lion chiirat-tcr file. Figure 93 illu5trntcs !Ile loc ; r t io~~ ol 
the \-;-lrious access ill-rrls :i\-:iil:ible, the  loci1 tion of the 
shoe cor3nt.c 101-s, itlse l ~ o x c * h  ;in t l  rc.1 : I \  g:i tcs. T'he 31 ; m t l  
s refer to 31 ;\STL.K ;I 12d S L . ~ Y E  303'5. I he s1m.c. 111-ocessing 
unit  being the ?c(-oiitl 303 on  ;I tlu:rl p 1 - o c f i 5  s s t r ~ n .  

.Access 0 is ~isetl  on  the stant1:irtl linglc i1c.cc.5 mirtl~inc. 
nncl is connec:etl t o  t hc ,303 t h i - o ~ ~ g h  5hoc c onncttol  
E (51) . For tlu:rl ;rcces. 0 : m t l  ":I e used through scl- 
(11) . For tlunl p r o c . e k .  ;?ccc.sscs 0 ;mtl 3 : i re used 

through s c ~  ( ~ i j  t S F :  s ~ - c . ~ l ) c c t i ~ - ~ l \ .  11 tlu:il ac-  

cess is inclutletl ~ v i t h  clud process. ; i l l  l o u r  ;it-cesses 

350 Optional Features 
are useti, ii nntl 2 for the 112;1st~1- 305 ;111~1 3 ;in(l 3 101- 

the s1;i~e. A tlli;tl f le system ~ v i t h  jingle act-css use\ 
access 0 for botll files. T h e  secontl file is c-orlncctccl t o  

In  this section the \m-ious c:omhinations of files, proc- the 305 fl-on1 its s c ~  (51) t o  the f i n t  file's SCH (31) . 

ess units ; r ~ ~ t l  accesses 1i.ill be clisctissetl. T h i s  covers Nearly ;rll t l ~ e s c : i ~  terminals ;ire jun1pt.l-ecl t o  t l lecor-  
tlual ;tee-ess, tlu;il file, tlunl process ;inti ~ i l so  the 10 mil- r - e s p o ~ ~ t l i ~ ~ g  positions on the first file's 5r:E ( 3 1 )  . T h i s  
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Figure 92. Skip To Kecortl 

can be seen on 8.00.07. The  SCE ( n ~ j  on the first file 
goes to the 305. I h a l  access can also be inclutled on 
a dual file system using access 2 through the same 
cable arrangement. 

A du;tl file svstern as well ;IS the 10 lnillion char- 
acter file ~vill  augment the st;lntl;ircl file atldresses. For 
;r dual file the second file will use addresses 5000 to 
99999. With a 10 million character file the adtlresses 
will run from 00000 to 99999 for one file. If a 10 mil- 
lion and a 5 million character file are used on a dual 
file, system the 10 million character file uses addresses 
00000 to 99999 and the 5 million character file will 
use 100000 to 149999. Two 10 million character files 
use 00000 to 99999 and 100000 to 199999. 

I t  is important to note that all operational informa- 
tion and control panel hubs refer to access 0 and ac- 

cess 1 on a dual access system. In  the system diagrams 
access 0 a n d  3 correspond to the control panel access 
0 while access 2 and 5 correspontl to the control panel 
access 1 . 

Dual Access 

To reduce the time required for servo operations and 
to allow processing to begin sooner, two access arms 
may be installed on a single file. hIechanically, the 
second access operates like the first and is located in 
position 2 (Figure 93). All circuits in the file are 
duplicated for the second access. These are mounted 
in a second relay gate below the first with identical 
numbering for the rel;.,ys and pluggable units. T h e  
input, output and control lines to the 305 from access 

I 
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TO ( 5 )  340 

TO (M) 340 
r--- CABLE INPUTS 

I 

FUSE BOX FILE CONTACTOR BOX 

Figure 93. Mo<lels 3 and 4 Kelav Gate File 

2 circuits pass through s c : ~  along with lines from ac- 
cess 0. T o  trace these lines physically the System Dia- 
grams contain small charts showing the plug connec- 
tions in shoe connector E for access 0/3 and access 2/5. 

FCINCTION.AL OPEL\TION 
There are two motles of operation for a tlual access 
file: 

1 .  All toma tic sequencing. 
2. Select Mode. 

A. Using one access only. 
B. Using either access, selected through the con- 
trol panel. 

Automatic sequencing occurs without any special 
control panel wiring. Follclving a machine reset, a 
T, = J instruction will cause access 0 to ser1.o. This 
same instruction switches all file input and output cir- 
cuits to access 2. Any later instructions or commands 
to the file will be directed to access 2. This inciudes 
another T,= J ,  a T = R ,  or a n  inquiry. A second 
T, = J will activate access 2 and at the same time alert 
access 0 to any file commands following. This means 
all programs using automatic sequencing will begin 
with two T, =J instructions conditioning access 0 for 
the first file read or write operation. 

T h e  switch of the control circuits, when in auto- 
matic sequencing, may be prevented by including a Q 
of 4 in the T, = J instruction. T h e  following file com- 
mands will refer to the access which received this 
servo instruction. Another T, = J without a Q = 4 will 
resume the sequencing. 

In the select mode of operation the operator must 
choose the active access with control panel wiring. 
Fil-e hubs, shown in Figure 94, have been addetl to 
the 305 control panel. A wire from the dual access 
com~non hub to SEL places the machine in the select 
mode. Program exits ?nay be wired to either the dual 
access 1 or 0 hubs, through selectors if desired, to alert 
access 2 or 0. T h e  selected access remains so until a 
new selection takes place. T o  use only one access for 
the entire program, a wire from the common hub to 
the 1 or 0 hub can be used. 

In  Figure 95 the control of the two access arms as 
well as the data flow is illustrated. T h e  condition of 
three relays, R426, R429, and  K432 determines which 
access will be active. Let's assume these relays are all 
picked, conditioning access 2. During MI cycle of a 
T, = J  operation the file address (data to J)  picks the 
access 2 buffer relays, disk tens and record, through the 
N / O  points of R432. T h e  other buffer relays are com- 
mo'n to both accesses. Pick common is directed to 
access 2 address relays through R426-1 N/O.  This line 
also initiates the pick of the start relays for access 2. 

p------ DUAL ACCESS,-i 

Figure 94. Dual Access Hubs 
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T h e  result is a servo of access 2. T h e  address relays 
and start relays will hold through N / C  RIR5. 

This  same operation will d rop  ou t  (Figure 95) the 
3 selection relays at  the end of P cycle. R426-5 '~ /c  
conditions the 0 access write amplifier, while R426-6 
N / C  ccnditions the 0 read amplifier. Another T?= J 
instruction will pick the access 0 address and  start 
relays through the  R432 x/c and  R426-1 N / C  pcjllits. 
Notice that dur ing this T,= J operation RIR5 will 
open to d rop  the old access 0 address anti start relays. 
T h e  access 2 aclclress and  start relays will hold through 
R429-8 N / C  points a t  this time. 

Access Selection: An "X" reset will set the alternate 
access trigger (3Y8-3.05.09) 10 p in  low. T h i s  allows the 
m ~ n u a l  reset line to fire the three blowout thyratrons 
and drop  the three access selection relays. T h i s  trigger 
will be flipped from one state to  the other every TI\' 

- 
cycle (luring I', = J iintl Q = -1. Its o u t  j ~ u  t a1 tern:r tely 
contlitions the relay pick thy r ;~  trons. then the blou7 ou t  
thyratrons which ulill be fired at P c\  c-le entl. 

I n  the sclcct mode n control p;inel wire from DUAL 

.ACCESS c to SEI. blocks the binn1-1 input  t o  the alternate 
;icccss trigger. I t  can be fiippcltl only l n r  a n  impulse 
to the 0 h u b  or  the 1 hub.  

Servo: T h e  servo operation o n  tlu;11 iiccess is per- 
formetl in the slime manner  ;is on  ;I single access file. 
When !racing circuits the contli tion o f  the three select 
rela\.s n ~ u s t  be kno~j-11. 

.I modification in dual  access in tcrloc king tlocs exist 
on ! .02.10. Sorm:ill? a servo operii tion ciinnot begin 
if the access arm is still eng;igt.tl in ;r pre\-ious servo, 
i.e., track 1oc;rtetl is low. An exception to  this is follow- 
ing ;In "S" or "X" reset. An). time r)c is turned OFF 

the file address relays ~v i l l  tlrop. 7'his means the 
first seryo rrlust be made with tr;ick located clown. On 
a clual access system the first tn-o seriyos ~v i l l  be made 
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I\-ith track not located. O n  the first servo the R cycie 
c ontl-01 trigger ( I  K11-I .02.10) I\-ill be 3 pin high 
;~ l lo~\ . ing  a stir1-t K cycle. P cycle of T, = will pull 
1 K 1 1 3 pin low, but the next T, J inst]-uction for 
;it cc5s 2 \\-ill  turn trigger I K9  3 pin low. Th i s  returns 
rhc. K c.vclc control trigger 3 pin high, allowing an- 
other st;trt K cycle lvitho~tt it track located gate. Both 
11-lggcrs will remain 3 pin lorz for the renrrtindcr of 
t l i c .  olwl.;~ ti; ,n rcc~uiring ;i track locatetl signal for a n  R 
t 1 t lc. 5 t ; t l - t  (Itll-ing T, = J .  

Dual File 

I ~ I . N ~ : T I ~ X ~ \ I .  OPER.+TION 

Fl 'hc~-e is n o  change in the operation or programming 
01 :t KAAI..IC when a seconcl 350 Disk Storage Unit  is 
;rtlclctl to the system. T h e  305 Process Unit automatic- 
;I I 11 tlct ides which 350 will servo, thib action depend- 
ing 111)or1 ttw tens value of the disk ;Idtlress. 12:hen per- 
101-ming ;in instruction in which T =  R, the system 
\\.ill I-eat1 or write at  the Iast sell-o adtlress. T h e  file 
I\-llich contains this acltlress will be refer-red to as the 
; t c  t i \  e filc in this tliscussior~. ?'he 5 million character 
filc :rdcletl to a basic systcrrr is referred to as file 2. 
1 t ~t.ill contain records whose addresses range from 
50000 t o  99999. A 10 million cl~aracter file in a dual 
file s\~stem becomes file I with aclc!resses from 00000 to 
<)! ) ! I ! ) ! ) .  'I'he 5 million character file contains addresses 
100000 to 1.49999. This  requires an additional char- 
ac ter position in the disk address circuits (3.05.0'7) 
~t-hicll is ;inalyzed for a 1 bit t o  select fi!e 2 as the 
;rcti\-e file. 

..I separafe set of system diagrams will sholr the cir- 
cuits for file 2. Input  antl output  signal lines go from 
SCE 011 file 2 to SCH on file 1 .  From there many termi- 
nals 017 SCE and SCH of file 1 are common. ;\c power to 

both files comes from the remote compressor. T h e  
"power on" sequence is controlled by a timer in the 
remote compressor cabinet ant1 is covered in the "340 
Polver Supply" section of this manual. 

CIKC~TI-I-  OPERATION 

T h e  block diagram of Figure '36 sholvs the ~nodification 
to the circuits when two files are used. During any 
?',= J command, the J hold B line opens and drops 
any address relays and start relays in either file. T h e  file 
:tcldress is entered into the common adclress buffer re- 
lays. T o  select the active file, the high order position 
of the file address is analyzed and ihe pick common 
line is directed to file 1 or 2. T h e  pick common also 
picks the start relays for the active file. T h e  start relays 
will hold until the next servo, alerting the active file's 
read/write circuitry for a T = R operation. Notice 
that the inactive fiie's start ant1 address relays will be 

tlown. T h e  only ncons indicating on an  innctil-e file 
are logic safety, bias safetv, head relay and disk sol- 
enoid. 

O n  3.05.14 there are 4 pick common liili-s ;i\.;lilable 
for a dual file systcm with single accesses. TI\,o of these 
will be used, determined by the file corrfigt~r-ations ( 5  
or 10 million character files) . ?'he adtlress 11uffer re- 
lays in the 305 ~ v i l l  direct the AIR6 pick common line 
to one or the other. O n  an inquiry operation the first 
rligit of the address keved at  the console will select one 
of the four common lines coming from 6.05.02. 

Dual Process 

Dual system control allows two RAYIAC systenls to share 
the same click storage unit  or units. T o  cn;rble each 
system to operate independently, an access mechanism 
is provitled for e;~clr in the shared file (s) . Each svstcm 
inay use tlual access in the shared file. T h e  rnaster 
system uses accesses 0 antl 2 while the ~ l : i \ ~ t t  svstenl 
uses accesses 3 ancl 5. Figure 93 sho~vs the ari-angc- 
nlcnt of accesses within a sha1-e<I file. E;ich acc-css has 
its 0lv.n relay gatc, with 0 ancl 3 being the top gate in 
the left antl right end of the file, respecti\-el\.. TII-o 
additional shoe connectors, E anti H, are ndtlecl for 
accesses 3 and 5. T h e  symbol (s) signifies slave com- 
ponents and the syn~bol (31) master. 

T h e  only reason to prel-ent the two systems from 
operating complctelv inclepcndentlv \\-auld be a11 at- 
tempt of both systems to process the same record 
simultaneouslv. No restriction is p1;lcecl on both files 
servoing to the same address; ho~\~ei .e r .  dual process 
interlock circuits prevent ;i track loca tctl signal t o  the 
second file to ser1.o to ;i common acltlress. T h e  first 
file to reach an address has precedence. 1 \ 'hene~er  a 
file servos it compares the contents of its adilrcss relavs 
to the contents of the other fiIe's address r e l a ~ s .  With 
clual access, two comparisons must be nlacle. If both 
comparisons are unequal, a track located signal is 
:tllowed. These same checks are made follo~ving a rec- 
ord atlvance o r  a skip-to-recortl opera tion. 

Dual process interlock can be suppressed bv control 
panel wiring on either or both of the 305's. Ho~z?evcr, 
when a system picks interlock suppression it cannot 
write on the file. It'hen dual process interlock suppres- 
sion is active a neon glows on the originating system's 
console, just above the file check light (8.251~1). 

With dual accesses o n  a shared file a double i ~ t e r -  
lock condition can arise preventing either fi!e from 
receiving a track located signai. For example: 

Access I) to  address A 
Access 3 to address B 
Access 2 to address B with a Q of 4 
Access 5 to address A with a Q of 4 
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T h e  master cabinet fiie 1 hose vent valve supplies file 1 condition exists in the compare circuits on 8.25.05. 

and the slave cabinet hie 2 host vent valve supplies They will hold through their own 1 points until J 
file 2. hold B is broken by another servo instruction. 
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Dual processdouble  interlock release circuits will CIRCUIT OPERATIOX 
allow the master system to receilre a track located sig- T h e  dual process interlock circuits fol- access 0 c1lccl\- 
nal in this case. ing the atldresses a t  which arms 3 :~ntl 5 (on ;i dual 

Either sJrstem can operate with the other off. Depres- access file) are located, are on tli;lgl-ams 8.25.01 ;tnd 
sing the power on switch on either console will cause 5.25.05. Each of the other three accesses will have 
the timer motor in the master compressor cabinet to  sirrlilar circuits. nunnber 3 or  5 in p;t~-enthc~is fol- 
sequence the file (s) power On (8.40.03) slave Corn- lowing a relay point indicn tcs ;I 1-el;r\- in one  of the 
1 x - ~ S S O ~  cabinet will be only if the cnl~acitv of the other gates. ;\ll other rela)rs ;ind iloints ;ire ill ;recess 0 
t ~ v o  compressors in the master cabinet are insufficient. gate. T h e  objective is to tle\.elop ;i trat k 1oc;rtecl signal 
T h e  slave cabinet will have only additional compres- 

on 8.10.01 as soon as the access 0 servo is completed 
sors in it.  T h e  control of file power is still in the 

if access 3 and 5 are not a t  the same address. Plus 48 
master cabinet. When using 2 slave cabinet, the air 

volts will be placed on the track located line through supplies are in parailel. Wi th  dual access, dual file, 
dual process systems, connect master cabinet file 2 hose R5034-2 N/O and  R5067-2 N/O on 8.25.01. These re- 

vent valve to  the slave cabinet file 1 hose vent valve. lays are picked by the J hold B line when an  unequal 
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..In i m p ~ ~ l s e  to t 11c tlu;11 process in to-1oc.k st~l>prcss 
1~ic.k (u~~ l s r . )  hul) 011 the rnastel- 305 corl trol ~~ ; inc ' l  
(3.05.1 1)  will latch pick rel;i),s R5093 anel K509.4 111- , .  

passing the cc,rnl);~rc l~oirlts in the track 1oc;t tctl sigr1;11 
line. File ~ \ - ~ - i t i r ~ g  c-;~ll~lot occur- 1'1-0111 the s\.stc.rn 1vhic.11 
has susl~c.ntlet1 i l l  t erlocking bccaust. R.3057 c:;iri r~ot  1)ic.k 
(H. 10.01 ) . Thc. i ~ ~ r c . ~ - l o ( . k  suppress \\.ill csist ~111til the 

(11-(.)I) out flub o n  the rn;lstclr- 303 is irnpulscltl, 1;itc-11 trip- 
ping R5093 it ~ i t l  R.50!1.1. 

On  :: !-t.co~-tl ;~d\- ; t~~c-c or skip-to-recortl operation tllc 
J !::>lcl H line itself tloes not tlrol), florz.c\-er, i t  is rnotli- 
fiecl bei'or-c re;~chi I I ~  8.2.5.0 1 ; i r l c l  8.25.05. Or1 3.03.1 I 
R289 or K 2 i 7  poirlts ~t'ill 0 1 x 1 7  tlropping the compare 
I-ela\-s ancl ;111o\\. ;i retest 01' the conl~x~rirlq (.. circuits. 
T h e  clunl proccss tlouhle irlterlock release cir(:ilit is o11 
tliagi-an1 8.25.O!). A11 four arri\.nl relays (R5071) niust 
be picked. I f  there is ria track locaterl signal in eitlicr 
the slave 01- nl ;~stei  305 ;it this time, a clouble interlock 
exists. .A high f'ronl 221 b in the nlastel- s\.stcnl r t- i l l  
force a 1.ccortl start for the iniistel. s\.s tcnl o n  3.0 1 .Of]. 

In  the er.ellt both s\.stenls S~I-1-0 to the sarnc ;icltlress 
simui t a n c o u s l ~  pi-e\.en t i ~ i g  a n  access 3 clear signal 
(3.25.05) a ntl :in access 0 clear signal (8.23.0(i) , t h e  
rnnster s\,stcnl clear rel;~\-, K:i03..l on 8.25.01, ~ v i l l  pick 
t21rough K50.34-3 ( 3 )  s jc lmints on S.25.01 1t7it h J holtl 
K. ?'he sl:~\-c s\ stern clc.;tr rela\., R5034 on 3.25.02, \\-ill 
be unable to pick. 

10 .Million Character File 

T h e  track tler~sit\~ 11;ls been Ooublecl on this file in- 
creasing the aclclress;~ble lora t ions to 99!)99. Fift\ single 
thickness disks are usecl which means 4 tlisk adclresses 
per disk. l ' l ~ i s  ( a i l  he seen in Figure 6. .-I11 even disk 
aclclresses sc i -~  o t o  the outer 100 tracks ~vhi le  otlcl disk 
addresses nlo\,c. the ;irn1 to the inner 100 tracks. 'There 
is an oulcr anel one inner CE track, separated bj. 200 
processing tr:tcics. 

T h e  track detent ;rssetnbly is sholvn in Figure 97. 
There  are four cletcnts nunllsere(1 I ,  2, 3, 0 from out- 
side to inside. Iletent 0 operates for track addresses 
00, 04, 08, 12, etc., cletent I for addresses 01, 05, 09, 13, 

3 1 t 
(0 Below) (2 Below) [ 
Air]  ines Connect ions I 

I 
t 

Figure 97. 'I'rack Detent, 10 hlillion Character File ! 

etc., detent 2 for 02, 06, 10. etc., and detent 3 for 03, E 
L 

07, I 1, etc. t 

T h e  address register for a single 10 million character 
file is not changed. However, the bit I relay of the 
units position of the disk adtlress Is now used in the 
track address relay tree to cleternline whether the track 
acldress is for an odd or even disk. For the disk rnark- 
ite all we need is the disk 10's reI;tvs ancl the 2, 4, and 
8 bit relays of the disk units position. This  can be 
seen on diagrams 8.01.02 and 8.02.02 for a 10 million 
character file. 

T h e  5 and 10 milliorl character gate files are identi- 
cal in most areas. Any area that is different is easily 
identified. Each System Diagram co\.ering a changed 
circuit has the title "10 million character file." 

T h e  single thickness disks used 011 this file require 
a cliff eren t access arm, head spreader, read/wri te head, 
and  head air pistons. 
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