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3-phase a-c; there are no corresponding lines in the 
internal supply cable. 

Between any two of the three lines carrying the 3-
phase a-c, there will ge a rms potential of 208 volts. 
Between any one of the three lines and ground there 
will be a rms of 120 volts. 

In addition to the 208 a-c supply, there is a 236 volt 
a-c supply for the tube heaters. The filament trans­
former has an input of 208 volts taken from phases 1 
and 2 and supplies the desired 236 volts. Both cable 
connectors are wired to .tltis filament transformer. 

It should be noted that neither side of the filament 
supply is grounded. One of the filament supply lines 
is connected to the same transformer terminal that is 
connected to the phase -2 power line. Since the phase -
2 voltage has a definite relationship to ground, the 
filament voltage also has a definite relatiaiship to 
ground and does not float. · 

The only part of the a -c circuitry which bas not yet 
been described is the a-c input to the rectifiers of 
the d-c supplies. ·The phase-3 supply line is. con-

. nected directly to one input terminal of the transformer 
stabilizer (part #504835). The phase-2 supply line is 
connected to the other input terminal' through the 
series of d-c circuit breaker switches. The trans­
former stabilizer steps up the 208 volt input to 246 
volts. The 246 volts are applied to an auto-trans­
former which is tapped at different points for inputs 
to the rectifiers. 

' The two major loads on the a-c power lines are the 
filament supply and the d-c supply. These two loads 
are connected to the power lines using two of the 
three possible combinations of the 3-phase lines. 
The third combination, which is not used, is the 
phase- I line with the phase -3 line. Since the third 
combination is not used, the load on the power lines 
cannot be balanced. 

3. D-C Supplies 

I 

For purposes of explanation, two of the d-c power 
supply circuits in the schematic have been redrawn 
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and are sh.own separately in figures A and B 
These two circuits illustrate all of the principles used 
in the d-c power supply circuits. 

The center-tapped transformer with the diodes form 
full-wave rectifier circuits. The circuit of figure A 
allows current (conventional current) to flow out of 
the transformer at the cent~r tap and ~o return to the 
transformer through either'terminal 3 or terminal 10. 
The circuit of figure B allows current to !·eave 
the transformer at either terminal 4 or terminal 9 and 
to return to the transformer through the center tap. 
The two circuits in figure A ArB are high voltage cir -
cuits and use pairs of diodes in series where only 
single diodes are used in a low voltage circuit. The 
reason for doubling the number of diodes is to halve 
the peak inverse voltage to which a single diode would 
be subjected. If the inverse voltage is too high_, the 
diode will break down, allowing too much current to 
flow in the backward direction. 

If only the rectifier circuits were used for d-c power 
supplies, there would be a large variation in the d-c 
supply potentials. To reduce the variation in the d-c 
potential, (minimize ripple) a filter circuit is used 
with a rectifier circuit. 

A shunt-capacitor filter is used in the circuit of figure 
A The capacitor will charge to a potential near 

·• the peak value_ of the a-c input. Between the voltage 
peaks the capacitor will discharge to an extent which 
depends on the load in parallel with the capacitor. The 
greater the current drain is, the greater the variation 
in supply voltage will be. A larger capacitor will store 
more energy for use during parts of the a -c cyCle when 
little power can be supplied by the a-c power liries. All 
but one of the d-c power supplies uses a shunt-capacitor 
filter. 

A pi network is used for a filter for the +270 volt d-c 
supply. The arrangement of the components. in the 
network gives th.e appearance of the Greek letter 
This particular type of pi network can be called an L-C 
capacitor -input filter. The capacitors in this circuit 
perform the same function as the capacitor in the shunt­
capacitor filter. The inf'iuctance in the circuit tends to 
keep the current flow constant. Energy is also stored 
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by the inductor (choke) for use when the a -c power lines 
cannot supply the required energy. The inductor, like 
the capacitors, only supplies energy during part of an 
a-c cycle. 

The resistors used in the d-c power supply circuits 
are bleeder resistors. A bleeder resistor will help 
prevent any sudden voltage surge on the d-c supply 
lines when the power supply is first turned on. An­
other function of a bleeder resistor is to provide a 
path for the discharge of the filter capacitors when 
the power SUP,ply is turned off and there is no load con­
nected to the supply.' However, this safety feature 
should not be depended upon, for a bleeder resistor 
can be broken or burned leaving no path for the capaci­
tors to discharge. 

2550 

The coil symbols in the d-c power supply circuit ache -
matics represent the circuit breaker coils which are 
connected in series with the ungrounded d-c supply lines. 
If a d-c supply is overloaded, the corresponding circuit 
breaker switch will open. Opening one of the d-c circuit 
breaker switches cuts off the a-c input to the transformer 
stabilizer, and all of the d-c supplies are turned off. The 
connections of the circuit breaker switches in the power 
supply are indicated in the schematic of figure 

Figure 1-1 shows a pilot light connected between the 
phase-2 a-c line and ground when all of the circuit ;:ge 3530 
breaker switches are closed. If one or more of the d-c eet 1 of 2 
circuit breaker switches is open, the pilot light will be 
connected between ground and the phase-3 a-c line 
through the primary winding of the transformer sta -
bilizer. The pilot light will allow only a small current 
to flow through the primary winding, and an insignificant 
amount of power will be transferred to the d-c power 
supplies in this case. Therefore, regardless of the 
condition of the d-c circuit breaker switches the pilot 
light will be on if the a-c circuit breaker switches are 
closed. 

G. Installation and Operating Instructions 

There are no special tools or test equipment necessary to 
install and operate the tape drive tester. 
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1. Site Wiring 

The TOT tester contains its own power supply. The 
only requirement for site wiring is that a 208 -volt 
3-phase outlet capable of delivering 15 amps be avail­
able. 

2. Cables, Routing and Terminations 

There are no cables 'that permanently attach the TDT 
to any part of the SAGE System. 

3. Power Connections 

There are two methods· of connecting the power when 
using the TOT: 

a. The normal method - the TOT supplies power for 
both itself and the tape drive. 

b. The TOT supplies its own power but an external 
source supplies the power for the drive. 

The figure on Page 2170 illustrates the two power con­
nection configurations. 

When the a-c power is applied, wait 30 seconds to 
allow filaments to heat before turning on the d-c sup­
plies. The d-c switches may be turned on in any order 
because they are in series with the a-c side of the 
power supply. All d-c comes up at the same time. 

4. Controls 

The layout of the TDT control panel is shown on page 
2170 At the top of the control panel are the a-c anCl 

d-c power indicator lights. The functions of the 
switches, controls, and hubs are described below. 

a. Switches 

1) ADDRESS SELECT - This switch has 11 posi­
tions; 0-9 corresponding to the dial switch on 
the tape drive and an off position. If the tape 
drive address selector switch is set- to the 
same address as the TDT address switch, 
the tape drive is selected by the TDT and 
the select light ii:; turned on. This permits 
testing of all select lines to the tape drive. 
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2) TAPE CONTROL - These seveQ switches 
determine whether ones or zeros are written 
in the corresponding tracks when the tape is 

3) 

4) 

5) 

moved in write status. Table gives the 
BIT SWITCH number correaponding with the 
tape drive track number. 

MOTION CONTROL - This switch directs the 
output of the go-backward trigger (TB) in the 
TOT to either the go line or the backward 
line in the tape dri~ unit. 

MAN-FWD/MAN-BKWD - This switch sub­
stitutes for th~ customer engineer's portable 
forward-reverse switch, and controls forward 
or backward ,ape movement. 

WRITE-REArl - This switch performs several 
functions. It sets the status of the tape drive 
to either read or write. When set to WRITE, 
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it allows the MV to develop write pulses under 
control of the WRITE FREQUENCY dial. When 
the WRITE-READ switch is set to READ with 
the START-STOP switch on, the MV is under 
control of the START-STOP FREQUENCY dial. 

6) RESPONSE SELECT - This dial switch has 
six wafers. Two. are used to select the par­
ticular track to be observed at the READ BUS 
or ECHO BUS hubs. A third wafer is used to 
determine the logic line that can be observed 
at the TU RESPONSE hub. These line.a are: 
select-and-rewind, select and, at LP, select­
and-TI-on, select-and-TI-off, select-ready­
and-write. The last three wafers are used 
for auto cycle. 

7) REWIND - Depressing this key causes the 
tape to rewind if the tape drive is selected 
and ready. 

8) START-BK WD "' Depressing this pushbutton 
turns on the go-backward trigger (TB), to 
bring up the go and/or backward line. 
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9) START-STOP - This switch is used only when· 
the WRITE-READ switch is set to READ. Turn­
ing it on allows pulses, dev~loped by ttie MV 
(and gated by the select-ready and read level), 
to operate the go backward trigger binarily. 
Therefore, if the MOTION CONTROL switch 
is set to BKWD, the forward-reverse magnets 
alternate. 

10) STOP-FWD - Depressing this pushbutton turns 
off the go backward trigger and thus brings 
down the go line or the backward line depend­
ing on the position of the MOTION CONTROL 
switch. 

11) START-STOP FREQUENCY - This control de­
termines the frequency of the multivibrator, 
over a range of 10 ms to 150 ms when the 
WRITE-READ switch is set to read. 

12) SET T. I. /RESET T. I. - This switch directly 
sets or resets the tape indicator trigger in the 
tape drive. When the tape indicator is on, 
neither go nor backward ~evels may be brought 
up by the tester. The select-and-Tl-on level 
inhibits the go backward trigger. If the TI is 
turned on while writing on tape, the tape unit 
is stopped. 

13) WRITE FREQUENCY - This control determines 
the frequency of the write pulses initiated by 
the MV over a range of a 20- to 00-usec period. 
It should be set for a period of 53.'8 usec using 
a calibrated oscilloscope. 

b. Hubs 

1) ECHO BUS - The write echo of the track se­
lected by the RESPONSE-SELECT switch can 
be observed at this hub. · 

2) READ BUS - The output of the pre-amp selected 
by the RESPONSE-SELECT switch can be ob­
served at this hub. 
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3) GO BKWD - This is the output of the go-back­
ward trigger. This hub is used for a scope 
sync when measuring start-stop time or for­
ward~reverse magnet transfer time. 

4) T. U. RESPONSE - Logical lines from. the 
tape drive, as specified by the RESPONSE· 
SELECT switch, may be observed here. 

5) SKEW SYN - The 1 track output of the read 
bus is brought here for convenience to sync 
the scope when measuring skew. 

6) WRITE PULSE - Write pulses are available 
here when the tape drive is in select-ready• 
and-write status, and the go backward trig­
ger (TB) is on. 

5. Operation 

a. Preparation 

To operate a tape drive from the TDT, connect 
the signal and power cables and turn on the power. 
Load the tape drive in the,normal manner. The 
tape should have a load point and end-of-tape 
marker. Depress the START pushbutton on the 
tape drive to put it under external control. Select· 
the tave drive by setting the ADDRESS SELECTOR 
switch of both the drive and the TDT to the same 
address. Set the START-STOP switch to off (down 
position), both the MAN-F WD/MAN-BKWD switch 
and T. I. switch to neutral and the MOTION CON -
TROL switch to GO FWD. 

b. Writing 

To write, turn the WRITE-READ switch to WRITE, 
set bit switches as desired, and depress the ·START 
pushbutton. If the tape indicator is not on, the tape 
moves forward and bits are written on those tracks 
whose bit switches are set to 11 s. Observe write 
pulses with the scope at the WRITE PULSE hub and 
adjust the WRITE FREQUENCY dial for a period 

:of 53. 8 usec betvyeen pulses. Echo pulses of the 
track selected by the RESPON~E SELECT switch 
can be observed at the ECHO PULSE hub. The 
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writing operation is stopped by depressing the 
STOP pushbutton. 

When the START pushbutton is depressed, a shift 
from the go-backward trigger turns on the write­
trigger-reset single-shot, sending out a 100-usec 
reset-write-triggers pulse. At the same time, 
write pulses (already being developed because the 
WRITE-READ switch is set to WRITE) are gated 
to the tape drive. It is possible that the fall of 
the reset-write-triggers pulse could coincide with 
the fall of a write pulse because there is no synchro­
nization between them. In this case, some of the 
write triggers might be turned on and some might 
be turned off. These triggers would be changing 
out of step with each .other for the rest of that 
writing period. This condition can be observed 
at the write trigger neons when the writing is 
stopped. Usually, however, all triggers are 
either on or off. The write trigger neons indicate 
proper operation of the triggers. 

c. Reading '• 

To read a tape, set the WRITE-READ switch to 
READ and depress the START pushbutton. The 
tape moves forward in read status. The preamp · 
output of the track selected by the RESPONSE 
SELECT switch can be observed with a scope at 
the READ BUS hub. The operation is stopped by 
depressing the STOP pushbutton. 

When in READ status, the tape may be read in 
start-stop fashion if the START-STOP switch is 
turned on (up position). The START-STOP FRE­
QUENCY knob controls the frequency of the start -
ing and the stopping of the !ape. Unless the man­
ual switch is used, the tape cannot be read when 
the tape indicator ~s on. 

d. Auto Cycle 

The function of the auto cycle feature is to write 
the tape in a forward direction until an EOT re -
flective spot is sensed. The drive then rewinds 
the tape back to the load point. Upon reaching. 
the load point, the tape drive starts again and 
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the cycle is repeated. The auto cycle feature on 
the TDT may be used to check the followina opera· 
tions of the tape drive: end-of-tape sensing, load• 
point sensing, high-speed rewind, vacuum ewitchOI, 
and flapper valves. 

To put the machine into the auto cycle operation, 
the RESPONSE SELECT switch is •et to AUTO 
CYCLE and the WRITE-READ switch is set to 
WRlTE. Depressing the START pushbutton .then 
puts the tape drive into auto-cycle operation. 

Special Tools and Test Equipment 

A,· Teet Equipment 

1. Tape Ada~ter Test Door 

The tape adapter test door ia located on the tape 
adapter unit (unit. 13) and is used to sunulate the 
various computer commands to the tape drive unit 
when in test status, The operation of the controls 
on tl).e tape adapter test door is discussed in detail 
in the section on Tape. Adapter. 

Procedures used for testing with the tape adapter 
test door are not covered in this section. These 
procedures are discussed in the Tape Drive Mainte· 
nance Handbook (Ml-20). 

3. Tape Drive Tester 

The tape drive tester, is designed to test mechanical 
and electrical functions of the tape drive unit. The 
function of the tester is to apply control and functional 
signals to the tape drive unit, thus causing it to go 
through various operations. Signals returned from 
the tape drive unit may be viewed on an oscilloscope 
through the tape drive tester rather than by connect1111 
the scope directly· to the tape drive unit.· 

' . The theory of operation and use of the tape drive tester 
is discussed in the Tape Drive Tester section. The 
procedure for connecting the tape drive tester to the 
tape drive unit is covered in the Tape System Mainte• 
nance Handbook (Ml-20). 
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Figure 4-1. Tape Adapter Test Door 
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3. Master Tape 

The master tape, P/N 303481tJ;· is a specially pre­
pared reel of tape, the one and.,.six tra.cks of which 
contain continuous 1 bits. Th'ia tape is used to 
measure bead skew. The average skew is limited to 
1 usec between the 1 bits in the one and six tracks of 

· the same character. Refer to Tape Maintenance Hand­
book for a discussion of skew adjustment. 

4. Oscilloscope 

The Oscilloscope Tektronix 545 and 541 is used in. 
conjunction with the tape drive teSter for displaying 
voltage waveforms. The uses of the oscilloscope are 
covered in the Tape Drive Maintenance Handbook. 

5. Signal Junction Box 

2630 

Paae 2840 
The signal junction box, P /N. 303-3375, is used to jumper 
the signals when a tape drive is removed from its opera-
~ing position. This box thus series the same purpose as 
the second summary punch receptacle on each tape drive. 
This equipment is required since only one tape adapter 
is uaed to control a multiple number of tape· drives in 
series. Where this unit may be used is discussed in 
the Tape Drive Maintenance Handbook. 
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Figure 4-4. Tape Signal Monitor Adapter 

Figure 4-5. Switch Box 
Figure 4-6. Gauge Block 
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The iron filings :are used when a tape is being developed 
to check start and stopping di_!!tance or erase head 

. polarity. The iron'fillngs are mixed with Tec-solv 
No .. 928, P /N 3034686, to form a suspension. When 
the tape is run through·~his mixture, the iron filings· 
adhere to the tape whenever there is a change in 
magneuc· flux. ltefer to Tape Drive Maintenance Hand­
book for tape-developing procedure. 

B. Special Tools 

1. Gauge ~lock 

The gaµ,ge block, P/N 3033437, is used in adjusting 
the tape cleaner and photocell assembly. Refer to 
Tape Maintenance Handbook for tape cleaner and . 
photocell assembly adjustments. 

2. Push-Pull Scale (~-II Only) 

The push-pull scale, P/N 3033432 is used when the 
capstan drive belt te~sion is adjusted. Refer to Ta~ 

. Maintenance Handbook for the proper capstan drive ··· 
belt tension adjustment. 

3. Reel Latch Gauge JM-II Only) 

The reel latch gauge, P /N 3033481, is used when 
shimming the reel hubs. Refer to Tape Maintenance 
Handbook for reel-hub-shimming adjustments. 

4; Gram Gauge 

The gram gauge, J> /N 3033415, is used to ~easure 
tape tension during pressure pad adjustments. The 
uses of this tool are covered in the Tape Drive Main­
tenance Handbook. 

5. Dowel Puller 

The dowel puller, P/N 3033355, is used to remove 
dowels. It is screwed onto the threaded portion of 
tbe dowel and gently tightened by a wrench. As the 
threaded portion is screwed into the puller, the 
dovei is pulled from the hole of the part which holds it. 

Pace 2660 
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Figure- 4-7. Push-Pull Scale Figure 4-8. Reel Latch Gauge 

Figure 4-9. Gram Gauge Figure 4-10. Dowel Puller 

Figure 4-3. Signal Junction Box 
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6. Main Plate Hinge Kit (M-II Only) 

The main plate hinge kit, P /N 3033377, is used when 
it fs necessary to lower the upper main plate. The 
parta are affixed to the upper and lower main plates, 
allowing the upper main plate to swing down and to 
the front of the tape drive unit and thus making the . 
assemblies located on the rear of the upper main 
plate accessible. The uses of this tool are covered 
in·the Tape Drive Maintenance Handbook. 

7, Pluggable Unit Extender 

The pluggable unit extender, P/N 3033379, is used 
to make all parts of a pluggable unit readily access­
ible without their being disconnected from the actual 
circuits in which they are used. When the pluggable 
,unit is in its normal position, its components are 
inaccessible. 

8. Pluggable Unit Wrench 

The pluggable unit wrench, P/N 3033376, is used 
to remove and to replace tape drive unit pluggable 
units. The wrench fits over, -and engages, the 
slotted locking rod, enabling the operator to grip 
and to turn the rod holding the pluggable units. 

Tape Programming 

A. SEL (11-16) 

1. Selects one of six tape drive units. 

a. Should not be followed directly by any instruction 
pertaining directly to tape operation. 

1) Done to allow "select level time to rise. 

B. End-of-File Operations 

Recall that end-of-file is designated with a one -word re -
cord having ones in the other three bit positions of char­
acter containi~ bits 31, 32, and 33. Writing the end~of .. 
file record requires the direction of the computer pro· 
gram .. Reading the end-of-file record results in setting 
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Figure 4-11. Pluggable Unit Extender 

Figure 4-12. Pluggable Unit Wrench 
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a non-prepared condition. By sensing for this condition 
tbe computer program can determine when end-of-file has 
been reached. 

When the end-of-file record is either written or read, a 
single-shot (selection and status indication logic, o. e. 1) 
is triggered. The output of the single shot is the set ; 
NIFA pulse which is sent to the tape drive to set the not­
in-fUe-area (NlFA) flip-flop~ The output from the one 
side of the NlFA fiip-flop (NlFA level) is returned to the· 
tape adapter (O. 8. 1)' where, through an inverter, it re­
anoves the prepared level causing the not-prepared condi­
tion. 

1. Wrtting End of File 

a. To write the end-of-file bits a PER(7 2) instruction 
is used. · At OT 9 of the PER instructions a puliie 
arrives at the tape adapter to set the end.;of-file 
flip-flop and word-counter-zero flip-flop (opera­
tion control logic, 0. 8. 2) and perform the func­
tion of a start-write pulse (also o. 8 .. 2); . 

b. The function of the iwri te pulse causes setting of· 
the read-write status flip-flop in the.tape drive, 
the setting of the go flip-flop to place the tape in 
motion, and, after a delay,. setting the oscillatoJ' 
gate flip-flop to start the clock. 

c. The clock generates pulses and levels exactly as 
during a regular write operation except that the 
request-break pulse will not be generated. (A 
gate normally conditioned by the zero side of the 
end-of-file flip-flop blocks the request-break 

_pulse.) 

d. . The .first 'character. written on the tape· will con·· 
tain the end-of"-file bits. The output of the one 
side of the end-of-file flip-flop partially condi- · · 
tions. three AND circuits in the write-word sWitch 
in the same-manner as the outputs of the individual 

· flip-flops in the word register. The second input·. 
to each of those ·AND circuits is from the woJ'd• 
ring-1 flip-flop. 'l'herefore, when the write pulse 
is generated during the fi_rst clock cycle, the ' 
three "1 11 ·bits are written on the tape. Since the 
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word register is clear there is no transfer of 
bits 31, 32, and 33 to the write bus as one bits, 
The same is true for the bits in the remaining 

·five characters. 

e. When the word ring is stepped from 5 'to 6 the 
2nd word-counter-zero flip-flop is set and, con­
sequently, the reset-clock pulse is generated 
with the word-ring-6 to 1 stepping pulse. The 
action following the resetting of the clock is the 
same as for terminating a regul~r write opera­
tion: the absence of the write echo sync pulses 
allows the output of the MPD to fall generating 
an end-of-record pulse and after a delay be­
comes the disconnect pulse. 

f. It can be seen now that the whole write end-of-file 
operation is effectively started and stopped with. 
the write end-of-file pulse, resulting in the writing 
of the single-word record. 

~ Special conditions. Tapes must be prepared 
and ready. If not prepared, a PER 72 (WRT 
EOF) will cause computer to hang up. The 
1/0 Interlock is set by this instruction. 

2. Reading End of File 

a. The end-of-file record is read in the same manner 
as any other record is read. 

b. The first character read from tape following the 
RDS instruction will be the one containing the 
end-of-file bits. When the character register 
(word transfer logic, 0. 8. 4) is set, the 4th, 5th, 
and 6th bit fiip-flops will bring up three inputs to 
a five -way AND circuit. The other two inputs 
(the sync bit and the not-backward level) are 
normally up. The output of the AND circuit is 
applied to- a gate that is strobed by the word-ring-
1 to 2 pulse. The pulse output from this gate will 
trigger the 15-microsecond single shot (as oc­
curred during the write end-of-file operatio'Q) in 
the selection and status indication logic, O. 8. 1, 
and also set the end-of-file flip-flop. 
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c, The single-shot output bec.omes the set NIF A pulse 
which sets the NIFA flip-flop in the tape drive, the 
output of which is reiurned to the tape adapter 
(at 0, 8. 1). The NIFA. level deconditions a gate 
(through an inverter)°' which when sensed wi~ a 
sense-not-prepared instruction following the 
RDS instruction indicates that the end-of-file 
record had been read. 

d. Setting of the end-of-file flip-flop resulted in de­
conditioning 'the gate which normally allows the 
request-break to be sent to the IO element. This 
is done because there is no data in the end-of-file 
word to be ~rm sf erred to core memory. 

e. The remaining five character read cycles are per­
formed because the sync bits for these characters 

·, were written on the tape when the end..;of-file write 
operation was performed. Following this the ab­
sence of sync bits causes the termination of the 
read operation as already explaiped. 

C. PER (J 1) - Rewind 

1. Places tape· drive in rewind. 

a. I/O interlock set for 40 millisec. 
b. If tape drive was prepared, it will bec:ome not 

prepared until rewind is complete. 
c. If tape drive was not prepared, it will remain not 

prepared. 

2, Instruction can be performed regardless of condition 
of I/0 interlock or prepared ,:itatus. 

a. Must be selected and ready. 
· b. Rewind should be preceded by BSN (10) and.BsN 

(11). . 

c. Rewind should be followed by BSN (14) until I/0 
interlock goes off, then by BSN (10) to indicate 
the end of the rewind. 

d, This disconnect generated after the reWind pulse 
indicates the tape has begun its rewind. 

2'110 
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3. Rewind - J,.,ogic Analysis 

a. 

b. 

The rewind operation is initiated with a 
PER(71) instruction. (The tape drive must 
be selected.) The rewind-tape pulse ar­
rives at the tape adapter and first checks 
to determine whether the tape is at load 
point. (The at-load-point level from the 
tape drive deconditions a ga~e 1ttrobed by 
the rewind tape pulse. ) If the ·tape is at the 
load point there is no need to rewind, and 
accordingly a disconnect pulse is generated 
immediately. 

Assuming the tape is not at the load point 
the gated rewind-tape pulse triggers a 
40-ms single shot. The output of the 
single shot is sent to the tape drive as a 
start-rewind pulse. The tape drive re­
turns a select-and rewind level to the tape 
adapter which is sent to the selection and 
status indication logic as a rewind status 
level making the tape not prepared (see O. 8. 1). 
The fall in the 40 -ms pulse fires a pulse 
generator, the output of which becomes a 
disconnect pulse, terminating the compu-
ter's action in the rewind operation. The 
tape drive will continue to rewind the tape 
until the load point is reached. At this time, 
the rewind ·-status level is removed, and if 
the NIFA level is not present the tape drive 
is thereby returned to t~e prepared condition. 

D. PER(70) • Backspace 

1. Causes tape to move backwards over one record. 

a. I/ 0 inierlock is set during backspace. 
b. Selected tape drive must be ready. 
c. Tape drive becomes a prepared at the start 

of the backspace. 
d. Does not check I/ 0 interlock. 

Z. Special Conditions 

a. BSN (14) should be used to determine the end of 
the backspace operation. 

b. · If tape drive was in write status, tape will go 
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Note: When the l/ 0 inter 
lock is cleared 40mil-sec 
after a PER71 is given,, 
at lea•t 40 m~l-sec more 
must elapse before a 
PER71 is given to 
another drive. This is 
due to the BSS in l 3BJ, 
logic ·o. B. 2 

forward for 6 millisec before the backspace is started. 
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3. Backspace - Logic Analysis 

a. The backspace operation results in moving the 
tape backward a distance of one record, what­
ever the length of the record. The operation is 
initiated by the computer with a PER(70) instruc­
tion. Basically, the bacl:space operation involves 
a read operation during whil!h the reception of the 
sync pulses, as in a regular read operation, are 
applied to the missing pulse detector ma_intaining 
the backward motion of the tape. However, the 
tape is not read for data and there is no transfer 
to the IO element during the backspace operation. 
When the beginning of the record is reached the 
operation is terminated in a manner similar to 
that when the end of record is reached on a 
normal read operation. 

b. The backspace operation begins with reception 
(at the operation control logic, 0. 8. 2) of the 
start-backspace pulse which is generated at OT 9 
of the PER(70) instruct~on. The start-backspace 
pulse first determines whether the tape drive is 
in the read or write status. If in the write status 
the tape is moved forward for a distance equivalent 
to 6 ms. This is done by setting the go flip-flop 
(with the backspace-go pulse) and with the same 
pulse triggering the 6-:-ms single shot. (The back­
space-go pulse also sets the normally clear select­
read-delay flip-flop. The result of this action is 
explained below. ) The fall in the output of the 
single shot fires a PG. The output of the PG is 
the backspace-stop-1 pulse which clears the go 
flip-flop halting the forward motion of the tape. 
This slight movement for-ward is required to move 
the tape under the read-write head further into the 
interrecord gap, anticipating the imminent removal 
of current from the erase head when the read-write 
status flip-flop is switched to the read side. The 
removal of current from the erase head will cause 
a chang~ in magnetic flux, cutting the tape which 
when read may erroneously indicate a character. 

c. The output of the PG (which generated backspace­
stop-1 pulse) triggers a 25-ms SS and sets the 
backward flip-flop. The output from the one side 
of the backward flip-flop is sent to the tape drive 
to prepare the drive mechanism to run in reverse. 
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d. The not-backward level (output of zero side of 
backward flip-flop) is now removed to decondition 
TPD circuits (0. 8. 3) which generate the request• 
break and the readout word-register pulses. Also 
deconditioned is the AND circuit involved with 
reading the end-of-file bits (0. 8. 4). 

e. The 25-ms SS provides the delay necessary for 
the tape drive to prepare to be run in reverse. 
The fall in the output of.the 25-ms SS fires a PG, 
the output of which is the start-read (backspace) 
pulse. This pulse will cause the same functions 
to be performed as the normal start-read pulse. 
Briefly, this involves the clearing of the read­
write -status flip-flop in the tape drive (to obtain 
read-status output), setting of the go flip-flop, 
and, after a delay, the setting of the delayed-read- -
write flip-flop. Note that the previous setting of 
the ~elect-read-delay flip-flop inserts a 6-ms 
delay into the circuit rather than a 4-ms used for 
normal read operation. The extra delay is nec­
essary because the tape was repositioned since 
the stari backspace had been initiated with the 
tape drive in the write status (see above). 

f. The tape will be read backward until the MPD 
detects· absence of sync pulses, at which time _it 
will cause generation of a pulse. This pulse 
clears the delayed-read-write flip-flop and after 
be~Jig gated by the gate conditioned by the clear 
side of the delay-backspace flip-flop and delayed 
1-ms it becomes the beginning-of-record (BOR) 
pulse which clears the go flip-flop. The same 
gated pulse, after a 3-ms delay, clears the 
backward flip-flop (returning the tape drive 
mechanism to normal and re -establishing the 
not-backward level). The pulse at the output of 
the 3-ms delay is delayed an additional 25 ms 
before it causes the generation of a disconnect 
pulse which ends the backspace operation. The 
delays are required to allow sufficient time for 
the tape drive mechanical elements to return 
to normal. 
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E. BSN(ll) 

1. Senses ready condition. 
2. Branches if not ready. 

F. BSN(lO) 
. . 

1. Senses tapes 'not prepared, 
2. Branches if tape drive "Not Prepared. " 
3. BSN - Logic Analysis 

There are two BSN codes which are used to sense 
for tape conditions: BSN 10, tapes _not prepared, 
and BSN 11, IO unit not ready. · (Note that these 
instructions actually check for the negative coridi• 
tion. ) ln order for either to be used properly a 
tape driver must be selected. 

In the tape adapter two gates are involved with the 
sense operation (tape status and indication logic, 
0. 8. 1). One of these is conditioned by either the 
write-, read-, or r~wind-status levels which, by 
their presense, indicate that the tape drive selected 
is in the ready condition. The other is conditioned 
when both the NIFA and rewind-status levels are 
absent (note the inverter). The absence of these two 
levels indicates a tape prepared condition. 

The two sense flip-flops (sense logic, O. 7. 4), the 
tapes-not-ready flip-flop and the tapes-not-prepared 
flip-flop, are set at PT 1 of the select instruction. 
It must be pointed out that if the prepared or· ready 
conditions are present when the BSN instruction is 
.operated, these flip-flops must be cleared in 9rder 
to properly not indicate the not-ready or not-pre­
pared conditions. 

Accordingly with a PT 9 pulse of the BSN UO or 11) 
instruction (With tape-operate flip-flop set, tape con­
trols logic, 0. 7. 8) the two gates (on O. 8. 1 and des­
cribed above) are strobed. If the gates are conditioned 
(tapes ready and prepared) the output pulses are sent 
to the sense logic (O. 7. 4) where the tapes-not-rea~y 
and the tapes-not-prepared flip-flops are cleared; 
At OT 9 of the same BSN instruction, the check for 
the condition is made (see sense logic O. 7. 4) and the 
two sense flip-flops are again set. If the tapes are 
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not prepared (or not ready) the PT 9 pulse will not 
pass the gate on 0. 8. 1 and the not-prepared flip-flop 
will remain set. When at OT 9 the actual check is 
made, the not-prepared (or not-ready) condition is 
det.:!cted. 

G. PER(67) - Set Prepared 

' 
1. Clears NIFA FF in selected tape drive. 
2. Does not set the 1/0 interlock. 
3. ls not delayed by the 1/0 interlock. 
4. Set Prepared - Logic Analysis 

H. RDS 

a. In order to perform either the read or write oper­
ation the prepared level must be present (see 
operation control logic, 0. 8. 2). The prepared 
level exists only if both the NIF A level and the 
rewind-status level are not up (see status and 
indication logic 0. 8. 1). 

b. The tape drive applies the rewind-status level to 
the tape adapter while the tape is being rewound 
and removes this Jevel automatically when the re­
wind is complete. 

c. The tape drive applies the NIFA level to ~e tape 
adapter whenever the end-of -file record is either 
read or written. However, the NIFA level is re­
moved only as a result of a positive action by the 
computer program. ·This positive action is the 
set-prepared operation (PER 67). At 01' 9 of 
the PER (67) instruction, a 15-microsecond single 
shot (0. 8. 1) is triggered and the output is sent to 
the tape drive as a set-prepared pulse. This set­
prepared pulse clears the NIFA flip-flop removing 
the NIF A Level. 

d. During the backspace operation the 15-microsec­
ond single shot is triggered automatically, thereby 
eliminating the need for the computer program to 
issue the seti-prepared instruction before back­
spacing. 

1. This instruction causes tape to move forward over 
one record. 

a. I /0 interlock is' set by RDS instruction and cleared 
at the end of the record. 
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2. If RDS instruction with number of words specified is 
less than number contained in the record: 

a. Number of words specified are transferred. 
b. When the word counter' goes to zero, break re­

quests are generated but are not honored by the 
computer. 

c. Tape moves to the end of the record. 
d. 1/0 interlock remains on until the end of the 

record is reached. 
e. RDS 0 ins~ruction causes one record on the tape 

to be skipped. 

1) Words will be read and transferred to the 
1/0 register but not to memory. 

3. RDS instruction with number of words specified is 
greater than number contained in the record. 

a. Entire record transfer red. 
b. Tape stops at the end of the record. 
c. 1/0 interlock cleared at the end of th~ record. 

I. Write 

1. This instruction causes one record to be written. 

a. The record length will be determined.by the num-
ber of words specified. 

b.. The I /0 interlock is set by the WRT instruction. 
c. Tape stops at the end of the record. 
d. The I /0 interlock is cleared at the end of the 

record. 
e. A WRT instruction when not ready or not pre­

pared hangs up the computer as tape will not be 
moved and no disconnect pulses will be generated 
to clear the 1/0 interlock. 

2. WRT 0 

a. Causes computer to hang up. 

1) 1/0 interlock is set and not cleared. 
2) Tape will not start as a start write pulse is 

never· generated. (GTa. 5FV, Logic 0. 7. 8). 
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J. Summary Questions 

1. Problem 

Starting at load point write 4, 200 word records on TD 
#4 the first word to be written is in mem. location 
1, 000. Then write an end of file record. Backspace 
to the first record written. Read 200 words of the 1st 
record. Read 50 words of the 3rd record. Skip the 
4th record $nd read the next. 

After this operation is finished, rewind .and make sure 
we are prepared before halting. 

2. Answer Yes or No for each item. 

Delayed by Sets I/0 Must be Must be Clears the 
I/O Interlock Interlock Ready Prepared NIFA FF 

Set Prepared ,,.yv<f rr-1.f () ~ PER (67) 

Backspace .rJ () J;;P I. 

~ PER (70) 

Rewind 
~ rvtJ' 

(PER (71) ~ ./' 

W'rite EOF 111" ~ / PER (72) 

READS 1{~ RDS I 

Write 

·~ WRT 
/\I · .. ~ u' 
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X. Tape Adapter Unit #13 - Computer Control 

A. General 

The tape adapter circuitry is divided into two inain areas: 
one to effect the word transfer between the central com­
puter and the tape drives, and the other to control the word 
transfers and associated operations such as rewtnd'and 
backspace. 

Page 2830 is an overall block diagram of the main areas 
of the tape adapter logic involved with tape operations 
under computer contr.ol. (All :test circuits and test control 
signals are ignored in this section.·) This diagram shows 
all the confrol levels and pulses and the· data transfer lines 
which connect the IO element with the tape drives. A study 
of this diagram is suggested to become familiar with the 
names of the various levels and pulses as well as the gen­
eral principle of"operation of the tape adapter. 

The word-transfer logic area consists of the word register, 
character register, write-word switch, read-word switch,· 
word ring, and the end-of-file circuit .. 

The word register is used for temporary storage of the full 
33-bit computer word during reading or writing. The char­
acter register receives the 6-bit characters from the tape 
drive on the read operation. The write-word switch under 
control of the word ring performs the function of breaking 
up the 33-bit computer word into 6-bit characters which 
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can be sequentially written on the tape. The read-word 
switch, also under control of the word ring, transfers the 
individual 6-bit characters read from the tape and stored 
in the character register to the proper bit positions in the 
word register. The word ring controls the word switches 
in timing with the character reading-writing rate of the 
tape drive. 

The control logic is made up of the selection-and-status -
indication circuitry (0. 8. 1), a grouping of circuits which 
is called operation control (O. ·8. 2), a clock which functions 
as a time-pulse generator (O. 8. 3), and a time -pulse dis­
tributor (0. 8. 3). 

The main function of the selection-and-status-indication 
circuitry is to convert the select pulses to select levels 
and supply these levels to the tape drives. The operation­
control logic processes the majority of the control signals 
from either the computer or the tape drives channeling 
these control signals to the proper circuits in the tape 
adapter unit. 

The clock is the original source of all timing pulses used 
in cyclic reading or writing operations. Its output of 
various levels and pulses is sent to the tape timing-pulse 
distribution (TPD) circuits. 

The tape TPD delivers the timing control pulses to the 
word transfer logic, the IO element of the computer, and 
the tape drives to properly sequence the reading or writing 
operations. 

B. Special Circuits 

1. Negative "OR" 

a. Definition and Description 

The negative OR is a logic circuit which furnishes 
a.negative output whenever eitheri .. of the two input 
voltap changes in the negative direction. 

In Central Computer logic, the negative OR is 
used in the character register of the tape ele­
ment. It allows the tape flip-flop to be set either 
by a pulse read from the tape or by a write echo 
pulse which appears during the write operation. 
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The circuit will pass only negative pulses and is 
insensitive to positive pulses. 

b. Principles of Operation 

The input signal to the negative OR may be ap­
plied to either of the two inputs to the circuit. 
Only one of the inputs is pulsed at any one time. 
In the no-signal condition, both inputs are at a 
high positive level. Capacitors Cl and C2 are 
charged to a potential equal to the applied volt­
age, ancfno current flows through load resistors 
Rl and R2. When one of the inputs is pulsed, the 
negative -going edge of the pulse is differentiated 
by the RC network and passed to the output of the 
diode. 

In a similar manner, the positive-going edge of 
the input pulse results in a positive voltage across 
the load resistor associated with that input. T'he 
crystal diodes prevent the positive halves of the 
signals across the resistors from appearing at 
the output. 

2. Tape Shaper, Model A 

a. Purpose 

1) To c'i:mvert a 11 111 output of the read head am -
plifier to a signal which can set a FFF. 

b. Circuit blocks making up a tape shaper circuit. 

Model A Model A Model B 
Phase Gated Schmitt 
Splitter Mixer Trigger 
Vl-2 Shaper V4 

V3 
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c. Inputs 

Fig. A is a series of 11 111 observed from the sync 
read bus. The amplitude may vary from 5 to 25 
volts p/p for a" 111 bit with a signal reference of 
ground. A zero would be represented by no am­
plitude. Regardless of the time interval between 
two 11 111 bits. the following 11 111 bit would always 
be of the opposite polarity to the preceding 11 111 

bit. 

There is a gating input to the circuit, +10 volts 
will enable reading; -30 volts will in.J:lib!t reading. 
The gating, signal is called "Read Status. 11 

d. Output of Tape Shaper. 

Shewn is a nominal output. Exact waveshapes will 
depend upon input signal and circuit components. 
Each pulse represents a 11 111 bit. Ea.ch 11 11' bit 
signal should set a FFF. 

e. Operating Standards for Tape Shaper 

1) Must reliably pick up all signals 5 volts p /p 
or greater. 

2) Must reject all inputs below 2 volts p/p. 
3) It must reject a 10 volt p/p sine wave at 50ke 

frequency. This is the criterion e.stablished 
in determining whether noise produced by 
metal flakes on the tape will set the flip-flop. 

f. Circuit Description 

The signal fr£:quency is norminally lOkc. In the 
input to Vl. it encounters an R-C filter to block 
60 c. p. s·. noise and a clipping network which will 
limit signal peaks to +4.5 volts and -4.5 volts de -
pending on the input polarity. 

The grid of Vl will have a signal of +4. 5 volts or 
-4. 5 volts amplitude referenced to ground .. Vl is 
connected in a split load, phase inverter circuit 
configuration. TubP.s V2A and V2B are also split 
load phase inverters, i.e., a positive signal on 
the grid will appear as a positive signal on the 
cathode and an inverted signal on the plate. 
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WAVEFORM - TAPE SHAPER.CIRCUIT 

:fig. A •. 
Input from •ync track 5 V/CM 20 uuc/CM 
@ 0 volt• 

Fig. B. 
Grid of VIA 
5 V/CM 20 usec/CM@ 0 Tblte 

Fig. C. "': 
Grid of V3A (Output of Mixer) 
2V /CM 20 ueec/CM @ 0 volts 

Fig. D 
Grid of V4A (Schmitt Trigger) 
20 VI CM 20 usec/ CM @ -40 volte 

Fig. E • 
. Output V4B (Schmitt Trigger). 
50 V/CM 20 uaec/CM@ JlSO volts. 

Note: Figs. A thru G are waveahapee of the Sync Track 
Fig. H. la a track with lOOOOOIOOOOOl 
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Fig. F 
Input to MTI (Write Echo Pulse). 
20 V/CM 20 usec/CM@ -20Volts.::r 

I • 

Fig. G. 
Output of MTI 
50 V /CM 20 usecs/CM @ I 150 Volt.a f:', 

Fig. H 
Diode mixer output (Top Wave) 
Compared to Schmitt Trig. output 
of 1000001000001 50 V/CM I 00 usec/CM 

2900 
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Because the cathode and plate load resistors are 
the same for Vl, V2A, and V2B, the signal am­
plitudes are nominally equal. 

Assume a positive signal (+4. 5V) on the grid of 
Vl. The cathode of Vl swings positive while the 
plate swings negative by 4. 5 volts. The negative 
change of the plate of Vl is coupled to the grid of 
V2A which causes the cathode of V2A to swing 
negative by 4. 5 volts. This negative change is 
coupled through the capacitor off of the cathode 
of V2A. · During this time, the cathode of Vl will 
couple a +4. 5 volt change to the grid of V2B which 
causes the plate of V2B to swing negative by 4. 5 
volts. This negative shift is felt by the capacitor 
off of the plate of V2B. Thus, the capacitors off 
the cathode of V2B and the plate of V2A both feel 
a negative so that the junction of these two capaci­
tors will go negative. This negative change is 
passed to the grid of V 3A through the right hand 
side of the diode-resistor network (A). A negative 
signal on the grid of Vl would cause a negative 
signal to be routed to the grid of V3A through the 
left side of the diode-resistor network (A). Net­
work (A) is a full wave rectifier. Thus, a positive 
or negative signal on the grid of Vl will result in a 
negative swing to the grid of V3A. V3A and V3B 
are amplifiers so that the output signal of V3B is 
an in phase but amplified version of the grid sig­
nal to V3A. 

The negative going signal from the plate of V3B is 
coupled to the grid of V4A. The grid of V4A is 
bias such that -11 volts is· the cutoff point. Re -
generative feedback from the cathode of V4B to 
the cathode of V4A will speed up the swichover of 
cutting off V4A wheri the grid of V4A starts below 
-11 volts. This -11 volts corresponds closely to 
the zero axis crossing point ol the original. signal. 
Thus, when the grid of V4A goes below -ll volts,· 
the regenerative action quickly cuts off V4A and 
V4B goes into conduction. The plate of V4B 
couples a negative signal into the grid of V5A which 
will cutoff V5A and bring V5B into conduction. The 
plate of V5A goes positive, thus the FF is set. 
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In summary, a positive or negative signal 5 volts 
or greater in amplitude will cause the correspond­
ing FF in the character register to be set. 

5. FFF - Flip-Flo.p (Vl) 

a. S~t input is a negative signal fl'.om the BST or the 
M!rl. 

b. Clear input is a' standard pulse. 

6. M Tl - Tape Inver~er (V5~) 

a. Input is a positive pulse from the write echo bus. 
b. Output is a negative pulse fed to the FFF. 
c. Definition and Description 

The model M tape inverter (MTI) is a nonlogic 
circuit which amplifies and inverts the write echo 
pulsea;; from the tape and feeds them to a negative 
OR circuit. 

d. Principles of Operation 

The MTI is maintained in a nonconducting state 
by an externally supplied' negative d-c level applied 
to the grid of Vl through resistor Rl. The voltage 
at the plate of Vl is +140V in this condition. When 
a write echo pulse (about 30V in amplitude) is ap­
plied to the input, Vl goes into conduction and the 
plate voltage decreases to about +75V. The output 
of Vl, taken from the plate is then fed to part of 
the negative OR circuit. The short time constant 
of network C2 and R3 results in peaking of the 
waveform. C 1 and Ll improve the transition time 
of the circuit. 

7. A MPD - Missing Pulse Detector 

a. Input is a standard pulse. 
b. Output is at +10 volts as long as the input pulses 

arrive regularly. 

1) When 150 usecs elapses from the previous in­
put pulse, the output drops to -30 volts. 

Note: Only one input pulse will cause the output to 
go to +10 volts. 
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c, . Definition and Description 

The model A missing-pulse detector (AMPD) is a 
logic circuit which is used in the magnetic _tape 
system of the Central Computer. The A MPD pro­
vides a constant, positive d:..c output as long as 

· standard pulses are applied to it. When the pulses 
are discontinued or occur at a too low rate of 
repetition, the output falls to a constant negative 
d-c level. 

d. Principles of Operation 

With no signal applied, the A MPD maintains an 
output d-c level of -30V. This condition results 
from the cutoff bias which is provided to the 1rid 
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of Vl by a voltage divider betwee~ the -300V and 
-150V supplies. The plate of Vl tries to rise to 
+150V, but the grid of V3 draws current and clamps 
the Vl plate, setting its upper limit at approximately 
1round potential. Since V3 conducts heavily, its 
plate voltage drops. This causes the voltage level 
at the output of the A MPD to fal~ until clamped to 
-30V by CR2. 

Assl.lDle that a single standard pulse is applied to 
the AMPD. This pulse is coupled to the grid of 
Vl, causing the tube to conduct. Capacitor C2, 
which is normally at ground potential, shorts any 
quick variation in voltage and consequently charges 
very rapidly in a negative direction by passing the 
full conductic;m current of Vl. When C2 has charged 
to -30V, V2 begins to conduct and passes all the 
tube current of Vl, except for the small current 
passed by the Vl plate load and the current nee-

. essary to keep C2 charged to -30V for the duration 
of the pulse. When the voltage across C2 falls · 
from ground to -30V, V3A cuts off, its plate volt­
age rises, and the MPD output level rises until ·it 
is clamped at +lOV by CR3. V3A remains cut off 
as long as its grid is more negative than -6V. 
Since the fall time at V3 is very short, the positive 
feedback has very littl~ effect in improving the 
speed ol the cin:Wt. 
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As the input pulse dies, V 1 cuts off and C2 begins 
to charge from - 30V toward + l 50V through R3. 
When C2 has charged to -6V, V3A begins-to eon­
duct. During the first instant of conduction, the 
plate voltage of V3A is lowered slightly, causing 
the plate voltage of V3B to rise slightly. This 
slight rise at V3B plate is coupled to the grid of 
V3A. Thus, the first instant of conduction in 
V3A is the trigger .that starts the regenerative 
feedback action. V3A is quickly brought into full 
conduction and the output falls, returning the cir­
cuit to its steady-state condition. C2 offers no 
opposition to the feedback action. The feedback 
circuit improves the fall time by a factor of 7. 

Now assume that a steady train of standard pulses 
is applied to the A MPD input. If the time between 
pulses is less than the delay time as set by the 
values of R3 and C2, the output will be a steady 
+lOVdc level since C2 must begin to charge from 
-30V toward +150V after each pulse. If the pulses 
occur at such a rate that the time between them is 
greater than the delay time of the AMPD, •the .cir­
cuit will be allowed to return to its stable state 
after each pulse. \. 

Missing-Pulse Detector, Model A, .Function 
of Detail Parts 

Reference 
Symbol 

Rl, R2 

'+. 
Function 

Voltage divider 

2950 

R3 Part of timing circuit in Vl plate 
load (with C2) 

R4 

R5 

R6 

R7 

RB 

Grid-limiting resistor 

V3A _plate load and part of voltage 
divider (with R6, RS) 

Part of voltage divider (with R5, RS) 

V3B plate load resistor 

Part of voltage divider (with R5, R6) 
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Missing-Pulse Detector, Model A, Function 
of Detail Parts (Cont'd) 

Reference 
Symbol 

R9 

CRl 

CR2 

Cl 

C2 

C3 

C4 

C5 

Function 

V3B cathode output resistor 

Clamping diode for + lOV output 

Clamping diode for - 30V output 

Input coupling capacitor 

Part of timing circuit (with R3) 

Speedup capacitor 

Compensating capacitor 

Feedback coupling capacitor 

8. Single Shot Delays 

Input Bss 25 us EPG I 
Input ~ 

I 

I \ { 25 usec. 
Bss I I 

Output ~ 
'< 25 usec. 

a. The Model E Pulse Generator is triggered by a 
negative shift The output of the EPG is a standard 
pulse. 

b. The illustration shows a 25 usec delay before the 
EPG is triggered to sendout a pulse. 

Note: Single shot delays are used extensively in Unit #13. 
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C. Summary Questions 

1. What is the maximum time between the input pulses 
that will keep the output of the MPD from falling? 

2. How many bit positions are there in the character 
register? 

3. What are the input and output signals of the TPS? 

4. What signal will enable the GMS to pass a signal 
during a read operation? 

5. Not including the sync track, how many data bits are 
read simultaneously from tapes? 
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6. Where are th~ data bits stored until the complete computer 
wor~.iis. assembled? 

D. Tape Adapter Control and Transfer Circuits 

1. Clock and Pulse Distributor 

a. Osc. and Osc. Gate 

1) 
2) 
3) 

Osc 1190 KC '· 
Pulses from SH every. 84 usec. 
Pulses gated through GT 6 13ACr when Osc. 
Gate FF is set. 

b. Freq. Divider 

1) Halves output frequency of Osc. Gate. 
2) Output pulses at 1. 68 usec. 

C. C. Vol. 2 
0.8.2 
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Note: 

. Magnetic Tape Element 

c. Clock 

1) 5 stage FF counter 
2) Cycles in approximately 53. 8 usec. 

d. Pulse Generation 

1) Various clock levels brought into 34AG to gate 
clock pulses. · 

2) Write status clock pulses. 

a) Clock = 8 (Request break when word 
ring = 1) 

b) Clock = 13 
c) Clock = 24 (Write) 
d) .. Clock = 28 (Sample Error) 
e) Clock= 29 
f) Clock = 32 

3) Read Status 

a) Clock resets at Clock = 16 
b) Clock pulses 

(1) Clock = 12 (Sample Error) 
(2) Clock = 13 
(3) Clock = 16 

During write operation, the clC1ck steps ·C:ont~nually 
from o(lO) through 31Ho> back to ·o(lo)· .. Duri~~ r:ead 
operation, the sync bit starts the clock which s'teps 
from O(lO) through 15(lO) then the clock stops stepping 
until the next sync bit starts it again. 

E. The Tape Character Register 

1.. Function 

a. Read Operation - Stores the information read from 
tape, character by character for transfer to the 
word register. 

b. Write Operation - Used only for error checking 
when in test. 

2. Simplified Logic Diagram 

The diagram illustrates the read circuitry. 
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3. Read Operation Analysis of Fig. 

a. Read status level is +10 volts to enable the GMS 
output. 

b. The R/W head senses .a· change of flux which in­
duces a sinusoidal voltage in the RI W head. 

c. The amplifier ou~put is 20 volts. p/p sine wave. 
d. The TPS converts this to 2 sinusoidal signals. 

180° out of phase. 
e. The GMS is triggered by a negative signal and 

produces a negative signal output. 
f. The ST is triggered by th~ negative signal to pro­

duce a negative shift in its square wave output. 
g. The negative shift of the ST sets the flip-flop in 

the character register. Thus. information is 
read into the character register, then transferred 
into the word register. (Except for- sync track. ) 

h. When the sync FF is set, the "O" side. shifts nega­
tive firing the EPG. The EPG output brings the 
MPD output to +10 and stays there until 150 usecs 
elapses. I.f tlte MPD output falls, the EPG sends 
a pulse to stop readitl.g. · · · 

4. Su~mary Questions 

a. Is there an 'MPD circuit for each of the· 7 tracks 
on tape? 

b. Is the character register used in write operation? 
·C. What determines to what FF' s in the word register 

the data read will go? 
d. On CC Vol. 2 Logic O. 8. 3 i3ACH1 is open. What 

effect will this have writing·? Reading? 

5. ·Answers to Summary Questions 

a. No, only sync. 
b. Yes, only in test. 
c. The word ring 
d. WRT = no effect. Read = cannot start the clock, 

thus data is not sent to the word register, no 
break requests are generated. 

F. Tape Word Register 

1. 33 bit register 
2. Receives or transfers computer words to or from the 

IO register. 
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.3. Used as buffer storage. 
4. Inputs to the word register: 

a. Read - character register 
b. Write - IO register 

5. Output of the word register: 

' 
a. Read - to IO register 
b. Write - to write bus 

G. Word Ring 

1. Six FF ring counters 
2. Controls the sequence of transfer. 
3. Write Status 

a~ Reset to 100000 
b. Break request WR = 1, Clock = 8 
c. WR = 1, clock = 24 write 1st character. 
d. Each clock pulse = 32 steps the word ring. 

WR = 2, clock = 24 write 2nd character, 
WR = 3, clock = 24 write 3rd character, 
WR = 4, clock = 24 write 4th character, 
WR = 5, clock = 24 write 5th character, 
WR = 6, clock = 24 write 6th character. 

4. Read Status 

a. Word ring stepped by clock pulse = 13. Each 
word ring stepping pulse transfers the character 
register contents to the word register. 

Note: Word ring l, clock = 16 cannot occur at this time 
because clock = 13 steps WR to 2. 

b. When WR = 6, clock = 13 loads 6th character into 
the word register and steps the WR to 1. Now 
WR = l, clock = 14, 15, then 16. WR = 1, clock = 
16 generates break request for transfer of the 
word register to the IO register. 
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H. Tape Drive Selection 

1. The central computer selects a tape drive with the 
SEL instruction in which the octal interval code (11-
16' specifies the desired tape drive. When the SEL 
instruction is executed .. a control-clear-deselect 
pulse (at OT 5) from the selection element will clear 
six select flip-flops in the tape adapter unit (selection 
and status indication circuitry). At PT 1 of the same 
SEL instruction, one of the select flip-flops will be 
set (depending on which octal interval code is speci­
fied). The .set-ou\put level of the selected flip-flop 
is applied to the address select switches in each of 
the tape drives which are electrically connected to 
the tape adapter. 

2. In the tape drive the select level will join with the 
ready ccndition level in an AND circuit to produce a 
select -and-ready level which is distributed throughout 
the tape drive, preparing it to accept an imminent 
write, read, backspace, or rewind direction from the 
tape adapter unit. 

3. The selected tape drive is the only tape drive which 
can be operated by the computer. 

Note: Any tape drive that is addressed to the selected 
address will be selected. More than one drive 
may be selected. 

4. The deselect pulse, mentioned above, performs a 
reset operation in several other control circuits in 
addition to clearing the select flip-flops. These con­
trol circuits are listed for convenient reference: 

a. Clear word-counter -zero flip-flop (O. 8. 2) 
b. Clear go flip-flop (0. 8. 2) 
c. Clear end-of-file flip-flop (0. 8. 3) 
d. Clear delayed-backspace flip-flop (0. 8. 2) 
e. Clear backward fli.p-flop (0. 8. 2) 
f. Clear delayed-read-write flip-flop (0. 8. 2) 
g. Clear select-read-delay flip-flop (0. 8. 2) 
h. Set word-ring-1 flip-flop (O. 8. 1) 
i. Clear word-ring-2 through 6 flip-flops (0. 8. 1) 
j. Generate reset-word-reg pulse (0. 8. 3) 
k. Generate clock-reset pulse (0. 8. 3) 
1. Clear character reg. (O. 8. 3) 
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I. The Write Operation 

1. At any time following the execution of the SEL instruc­
tion the WRT instruction may be executed to initiate 
the transfer of dat.a from core memory to the selected 
magnetic tape. (This is true provided no other select 
instruction has been given in the meantime.) 

2. Within the computer proper, the execution of the WRT 
instruction cau~es the setting of the IO interlock and 
the transfer of the 11 s complement of the address por -
tion of the instFuction to the IO word counter to specify 
the number of words to be transferred. At PT 6 of a 
WRT instruction following a tape SEL instruction a 
start-write-tapes pulse will be generated in the IO 
element and delivered to the tape adapter unit (operation 
control circuitry, 0. 8. 2). When the start-write pulse 
arrives, a set-write-status level (output of 15-micro­
second SS) is generated and sent to the tape drive, pro­
vided the prepared and the select -and-not-file -protec -
tion levels are present. In the tape drive the set-write­
status level sets the read-write-status trigger (flip­
flop) to the write-status condition. The write -status 
output of this trigger is returned to the t~e adapter 
unit (operation control circuitry, 0. 8. 3) where it is· 
distributed throughout the tape adapter to be involved 
in the generation of control signals for the write 
operation. 

3. The decay in the output of the 15-usec SS which was 
used to generate the set-write -status level triggers 
a PG, the output of which will set the go flip-flop and, 
as a read-write-go pulse, initiate a start-delay pulse. 
The output of the go flip-flop is sent to the tape drive 
to start the tape motion. The start-delay pulse enters 
effective delay circuits (SS's and PG's) to hold up 
further action in the tape adapter unit (approximately 
10 ms) until the tape is moving at operating speed. If 
the tape was initially at the load point an additional 
delay period of 40 ms is provided to allow the tape to 
move past the load point. 

4. At the end of the required delay a delayed-read~write 
pulse sets the oscillator-gate flip -flop (time pulse 

. generator and distribution circuitry, 0. 8. 3) to start 
the stepping of the clock, and· also to become a reset­
character-register pulse (word transfer circuitry, 
o. 8. 4). 
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5. From this point the clock and TPD (O. 8. 3) will supply 
most of the control pulses necessary to effect the cyclic 
write operation. 

6. The first control pulse to be generated by the clock 
for the write operation will be the request-break pulse 
which was the 8th clock-stepping pulse. It is necessar­
ily generated only once for each full computer word to 
be written on tape. (A word-ring-1 level, necessary 
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for the request break pulse, ensures this. ) The re -
quest-break pulse is sent to the 10 element. Within a 
few microseconds the .first word to be written on ti:p e 
will be transferred to the word register (word transfer 
circuitry, 0. 8. 4) via the 10 register. The output of the 
word register (levels from the one sides of the individual 
bit flip-flops) is applied to the write word switch (word 
transfer logic 0. 8. 4). Note that the word ring also sup­
plies levels to the write -word switch, 

7. The arrangement of the word-transfer logic is ex- Refer to O. 8. 4 
plained for the write operation. The 33 pulse lines 
from the 10 register are shown at the left edge of the 
logic sheet. These lines are joined in a single heavy 
line which runs along the bottom of the sheet. The 33 
flip-flops that make u~ the word register are arranged 
in six vertical columns. The inputs to the word-reg-
ister flip-flops can be seen being taken off the· heavy 
lines. 

8. The level output from the one side of each of the word 
register flip-flops serves as a condition level for a gate 
and as one input to a two-way AND circuit. (The gates 
are used during the read operation. ) The other input 
to each of the AND circuits is from the one side of one 
of the word-ring flip-flops. These AND circuits con­
stitute the write word switch. ·Corresponding AND cir­
cuits (see table) are joined in OR circuits which are 
the inputs to the write bus line going to the tape drives. 
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Corresponding Word-Register Bits and Word-Ring Flip-Flops 

Word 
Ring 
FF Bit Positions in Word Register · 

1 31 32 33 ·* * * 
2 25 26 27 28 29 30 

3 19 20 21 22 23 24 

4 13 14 15 16 17 18 

5 7 8 9 10 11 12 

6 1 2 3 4 5 6 

*End-of-file bits 

9. Orily one of the word-ring flip-flops is set at any one 
time. (Initially the deselect sets the word-ring-1 flip­
flop. ) As each group of AND circuits is conditioned, a 
character is written on the tape. 

The next control pulse which occurs with the 2.4th .step­
ping pulse triggers a 15-microsecond SS. The output 
of the single shot is called the write pulse and is sent to. 
the tape drive where it actuates the write circuits to 
cause writing the one bits (of the first character) sent 
over on the write-bus lines. The write bus level for 
the sync bit, which is written as a one bit for eac.h. 
character, is supplied from an AND circuit (O. 8. 2), 
the inputs to which are the write-status level and the 
level from the one side of the delayed read-write flip·· 
flop. 

10. With the 32nd clock stepping pulse the step-word-ring 
pulse is generated and sent to the word ring. The 
second flip-flop in the word ring is now set and its 
output is applied to the second group of AND circuits 
in the write word switch. The 32nd clock-stepping 

·pulse also leaves all' flip-flops in the clock clear, 
completing the cycle of control pulse gP.neration. 
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11. The process just explained for the transfer of a char­
acter to the tape drive is repeated until t~e entire word 

3080. 

in word register has been transferred, At the com -
pletion of the last (sixth) transfer cycle, the step-word­
ring pulse will set the word-ring-1 flip -flop. The follow -
ing 8th clock-stepping pulse will become another request­
break pulse, and the next full word to be written on the 
tape will be sent from the IO element. 

12. The write operation is terminated when the word 
counter (IO element) goes to zero and a word-counter­
zero pulse is sent to the tape adapter (0. 8. 2). The 
word-counter-zero pulse sets the word-counter-zero 
flip-flop, the one side of which conditions a gate 
strobed by the word-ring-5 pulse. When the word­
ring-5 pulse (that which steps word ring to six) is 
generated it sets the 2nd-word-counter -zero flip-flop. 
The word-ring-6 pulse strobes the gate conditioned 
by the one side of the 2nd word-counter-zero flip-flop 
and becomes a reset-clock pulse whiCh clears the 
oscillator-gate flip-flop, effectively removing the 
source of clock-stepping pulses. 

13. With the clock turned off, the write operation ceases. 
All that remains is to generate a disconnect pulse which 
is used to make certain resets in the tape adapter and 
is sent to the IO element to clear the IO interlock. The 
explanation of the generation of this pulse follows. 

14. During the write operation, certain circuitry connected 
with the writing of the sync bit was operative, but since 
it is involved with the termination of the write operation 
its explanation has been deferred until this point. 

15. In the tape drive write circuitry for each of' the seven 
bits an output is generated each time a one bit is to 
be written and sent to the tape adapter. They are 
called the write-e~ho pulses. The write-echo pulses 
from the data-bit "1rite circuits are used only for test 
purposes. 1 

16. The write-echo-syn\ pulse from the tape drive is in­
verted so that the l~~~ing edge of the pulse will set the 
sync bit flip-flop (O. 8. 2). (Note that a read sync pulse 
is connected through the OR circuit to the one side of 
the sync bit flip-flop. This is explained with the read 
operation. The sync -bit flip-flop is cleared between 
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successive write-echo-sync pulses with a gated 13th, 
clock-stepping pulse providing the necessary shift in 
the output from the zero side (+10 -30 volts) to trigger 
a pulse generator with the reception of each write­
ecLo pulse. 

17. The output pulse from the pulse generator passes a 
gate conditioned by the one side output of the delayed 
read-write flip-flop and becomes the input pulse to 
the missing pulse detector (MPD). The MPD operates 
in such a manner that its output will remain at the +10 
volts as long as a pulse arrives at its input at least 
once every 150 microseconds. Normally the write-

3090 

echo pulses arrive approximately every 50 microsecopd'3. 
When the generation of the write -echo pulses is halted, 
the output of the MPD will fall to -30V after 150 micro­
seconds and trigger a pulse generator. 

18. The output pulse from the PG passes the gate condi­
tioned by the zero side of delayed-backspace flip-f~op 
(which is cleared during wr~te operation) to become 
the end-of-record pulse. This pulse passes a gate 
conditioned by the write-status level and fires a ,150-: 
microsecond BSS. The drop in the level output of the 
SS triggers a pulse generator, the pulse output of 
which becomes the end-of-record (wriie) pulse and 
which also triggers a 15 -microsecond SS generating 
the reset-write-triggers pulse. The end-of-record 
(write) pulse passes through an OR circuit to become 
the disconnect pulse. In addition to being sent to the 
IO element to cle.ar the IO interlock, the disconnect 
pulse also: 

a. Clears the go flip-flop. 
b. Clears the wd-ctr-0 flip-flop. 
c. Clears the end-of-file flip-flop. 
d. Performs some of the functions of a deselect. 

pul~e (O. 8. 1) which: 

1) Clears the delayed read-write flip-flop. 
2) Clears select-read-delay flip-flop. 
3) Sets word-ring-1 flip-flop. 
4) Clears word-ring-2 through 6 flip-~lops. 
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J. Write Operation, Logic Analysis 

1. Start Write Pulse: 

a. Checks prepared GT V9BF 
b. Checks file protection GT V8BF 

1) If file protection is on, pulse becomes a 
gated disconnect. 

c. Fires 15 usec. bSS to place drive into Write 
Status. 

d. Falling output of 15 usec. bSS fires an EPG. 
e. Pulse sets GO FF and starts delay to allow tape 

to come up to speed. 

1) If not at Load Point, delay is 10 milliseconds. 
2) If at Load Point, delay is 50 milliseconds. 

a) Extra 40 milliseconds is to allow tape 
to clear Load Point. 

f. At end of delay: 

1) Delayed R/W FF is set 
2) Clock is started, 
3) Character register is reset. 
4)" Word ring is equal to one. 

g. Clock = 8, Word Ring = 1 

1) Request break 

h. Clock= 24, Word Ring = 1 

1) • Write 1st character. 
2) Pulse MPD 

i. Clock= 32 

1) Step word ring - word ring = 2 

j. Cycle repeats until complete word is written. 

l) Word register is reset by word ring 6 
pulse. 
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k. Break requests continue and information is trans -
ferred until word counter goes equal to zero. 

1) "Word counter equals zero" pulse sets FF7 

3110 

13 BM. 0. 8. 2 
. 2) Word ring 6 pulse of last word resets clock. O. 8. 2 
3) MPD output falls generating "End of Record" 

pulse. 0. 8, 2 
4) End of Record pulse delayed 150 microseconds 

and gated as disconnect. 0. 8. 2 

a) Clears .GO FF. 
b) Clears 1/0 interlock. 

K. Summary Questions 

Refer to CC Vol. 2 Logic as indicated. 

1. State the purpose of the 15 usec delay prqvid~d by bSS 
V2A, 3 13BF. 

2. A start write pulse into (O. 8. 2) 13BFJ1 will be delayed 
15 use cs and· then 50 msecs if the tape drive is at load 

. point. The 50 msec delay is broken up into a 40 msec 
and 10 msec delay. State the purpose for these delays. 

3. What controls the writing of the sync track during a 
write operation? 

4. Identify by clock pulse and/or word riag the following 
signals: 

a. Write pulse 
b. Break Req (WRT) 
c. Step word ring (WRT) 



START WRITE 
IPT I OF WRTI 

I. flEAO/WRIT[ GO 
t.SET GO Ff 

DELAY RE/Ill/WRITE 

111 CLOCK STEPPl"IG 

REQUEST BREAK 
PULSE 

IS lh CLOCK STEP 

241h CLOCK STEP 

S2ncl CLOCK STEP 

ISth CLOCK STEP 

24th CLOCK STEP 

S2nd CLOCK STEP 

11t CLOCK STEP 

REQUEST BREAK 
PULSE 

13th CLOCK STEP 

24th CLOCK STEP 

S2nd CLOCK STEP 

111 CLOCK STEP. 

REQUEST BREAK 
PULSE 

13lh CLOCK STEP 

32nd CLOCK STEP 

32ncl CLOCK STEP 

GENERATE SET WRITE STATUS PULSE (15USECl 
IS USEC 

1. BECOMES START DELAY PULSE 
2. GO LEVEL STAR.TS MOTIO"I OF TAPE 

IOMI 

I.SET OSC GATE FF 2. SET DELAY R/W FF 
4P'flOX 0.1 TO 1.1 USEC 

CLOCK CONTENTS • I· 

9th CLOCK STEPPl"IG (TO OBTAl"I FIRST WORD) 

CLEAR SYNC 81T Ff 

GE"IERATE WRITE PULSE ll5USECllFIRST 
CHARACTER, FIRST WO WRITTEN 0"1 TAPE) 

STEP WORO RING ( I TO 21 

CLEAR SY"IC BIT FF 

GENERATE 
0

WRITE PULSE (15 USEC) (2nd 
CHARACTER WRITTEN ON TAPE) 

STEP WORD Rl"IG (2 TO 3) 
+.__tznd CYCLE REPEATED 4 TIMES WITH 

\___ 3•d,4•h,5lh,a 6th CHARACTERS 
WAI TTEN ON TAPE 

e•h CLOCK STEP (TO OBTAIN 2•d WORD) 

CLEAR SYNC BIT FF 

GENERATE WRITE (15USECl ( 111 CHARACTER, 
2nd WO WRITTEN ON TAPE) 

STEP WORD RING (I TO 2) 
..___{COMPLETE WRITING OF znd 

WORD 

'f e•h CLOCK STEP (TO OBTAIN 3•d a LAST WORD) . 

$.~ TO 1t.5uSEC 

I CLEAR SYNC BIT FF 

_l SET WORD CTR ZERO FF 

~STEP WORO RING l5 TO 6)-BECOMES WORD RING 
j5 5 PULSE-SETS 2nd WORD CTR ZERO FF 

I STEP WORD RING l6TO1)-BECOMES WORD.RING 
6 PULSE ANO BECOMES RESET CLOCK PULSE 
WHICH CLEARS DSC GATE FF 

Write Operation, Timing Chart 
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STAllT READ PULSE (PT-6 OF ROS l"ISTRUCTIO"ll 
SET READ STATUS TRIGGER 15USEC SS 

READ/WRITE GO PULSE (FALL OF SS OUTPUT) 
THEN START DELAY sn GO FF, TRIGGER SS 
IF "IOT AT L.P. 

DELAY READ/WRITE 
PULSE . 

READ (SYNC) PULSE 
GATED SYNC PULSE 

STEP WO RING (WO 
Rl"IG I PULSE) 

APPROX 4MS 

(FALL OF SS OUTPUT! 
SET DELAYED READ/WRITE FF 

APPROX 6MS 

(FIRST CHAR IN CHAR REGl SET OSC GATE FF 
0.9 TO I. 7 USEC 

1•t CLOCK STEP PULSE 

(131h CLOCK STEP PULSE) TRA"ISFER 111 CHAR 
TO WO REG (BITS 31, 32 a 33) 

RESET CHAR REG (13lh CLOCK STEP PULSE DELAYED 0.5 USEC) 

~~S~~ RESET PULSE ll61h CLOCK STEP PULSE) 

READ lSY"IC) PULSE (2nd CHAR 1"1 CHAR REG) SET OSC GATE FF 
GATED SYNC PULSE 0.9 TO 1.7USEC 

I 1t CLOCK STEP PULSE 

(13th CLOCK STEP PULSE) TRANSFER znd CHAR 
TO WORD REG (BITS 25-30) 

_ ·- ll31h CLOCK STEP PULSE DELAYED 0.5 USEC) 

ll61h CLOCK STEP PULSE) 

STEP WO RING (WO 
RING 6 PULSE l '--

RESET CHAR REG 
CLOCK RESET PULSE} 
REQUEST BREAK, 
READ OUT WO REG 

ENO OF RECORD PULSE 
END OF RECORD 
(READ) PULSE, 
DISCONNECT PULSE 

READ CYCLES FOR 3•d, 4lh ANO 5th CHAR 

l61h CHAR IN CHAR REG) SET OSC GATE FF 

- (13lh CLOCK STE~ PULSE l TRANSFER 61h CHAR 
TC WO REG l!llTS 1-6) 

I 131" CLOCK STEP PULSE DELAYED 0.5USECl 

ll61h CLOCK STEP PULSE I COMPLETE WO \33 
BITS) TRANSFERED TO 10 REG 

(161h CLOCK STEP PULSE DELAYED 0.5USECl 

l 150USEC SINCE LAST READ (SY"ICl PULSE 
MPO OUTPUT FALLS) 

Read Operation, Timing Chart 
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L. Read Operation • 

1. 

2. 

Prior to issuing the RDS instructi9n the computer se­
lects the desired tape dhve. 

At PT 6 of the RDS instruct~on the start-read pulse is 
received at the operation control logic, 0. 8. 2. The 
action of the start-:read pulse .is identical to that of 
the start-write pulse except that the read-write~status 
flip-flop in the tape drive is cleared and a read-status 
level returned to the tape adapter unit. 

3. The fall in the output of the 15 microsecond single shot 
(source of set-read-status level) causes the generation 
of the read-write-go pulse and the setting of the go 
flip-flop. A delay is instituted to allow time for the 
drive to attain operating speed before setting the de­
layed read-write-flip-flop. The action by the start­
read pulse is completed at this point and it remains 
now for the tape adapt~r unit to receive a read (sync) 
pulse from the tape drive before the read operation 
continues. 

4. The read (sync) pulse will result in the setting of the 
sync-bit flip-flop just as did the write-echo pulse. 
When the negative shift occurs the output of the clear 
side of the sync-bit flip-flop causes the pulse genera­
tor to generate a pulse which passes the gate condi­
tioned by the one side of the delayed read-write flip­
flops. Throughout the read operation these gated sync 
pulses will be used to set the oscillator -gate flip-flop 
since as each character is read the clock is tuq1ed off. 
The gated sync pulses also set the MPD as explained 
for the write operation. 

5. At the same instant the read (sync) pulse is received, 
the character register (word transfer logic, 0. 8. 4) is 
set with the data bHs in the first character sent from 
the tape drive on the read bus. The read pulses are 
shaped by a tape phase splitter (TPS), a gate mixer' 
shaper (GMS) (note the read status level), and a 
schmitt trigger (ST). The output of the one sides of 
the individual flip-flops in the charaC'ter register con­
ditions gates in the read-word switch which will be 
strobed by the word-ring stepping pulses the contents 
of the character' register thereby bP.ing transferred to 
the appropriate flip-flops in the wo:r.d register. 
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6. The. first control pulse to be generated during the first 
clock cycle is the step-word-ring-1 pulse which will 
step the word ring from 1 to 2. This is the 13th clock­
stepping pulse. The first character is now transferred 
to .he word register. The 13th clock-stepping pulse is 
delayed 0. 5 microsecond to become a reset-character­
register pulse which is used to clear the character -
register preparing it for reception of the second char­
acter. When the 16th clocK-stepping pulse is produced 
a clock-reset pulse is generated which clears the 
oscillator-gate flip-flop. The individual flip-flops in 
the clock register and the frequency division flip-flop 
are cleared with the delayed clock reset pulse. 

7. The operation just described will be repeated until 
all siK characters are transferred to the word register. 

8. The 16th clock-stepping pulse of the sixth character 
transfer-clock cycle gated by a word-ring-1 level be­
comes a request-break pulse .. Also with the gated­
stepping pulse a read-out-word-register pulse is gen­
erated which causes the transfer of the word just read 
from tape to the IO register. The gated 16th clock­
stepping pulse is delayed 0. 5 microsecond and is then 
distributed as a reset-word-register pulse. 

9. The read operation is terminated when the end of the 
record is reached. The end-of-record condition is 
detected by the MPD as explained in the write opera­
tlon. As in the write operation a disconnec~ pulse is 
generated as a result of the MPD firing a pulse gen­
erator. 

10. If the RDS instruction specifies fewer words than are 
in the record that is read, the read operation con­
tinues without' change, after the word counter goescto 
zero, until the end of the record is reached. (The 
word-counter-0 pulse is gated by the write-status 
level. See 0. 8. 2.) However, the computer ignores 
the words coming into the IO register after the word 
counter reaches zero and they are not stored. in core 
memory. 
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M. Read OperatiQ.ll - Logic Analysis 

1. Instruction pulses start read line. 

a. Prepared GT checked. 
b. 15 usec delay started. 

1) Rising output of bSS.places drive in read 
status. 

c. Delayed pulse 

1) Sets GO FF. 
2) Starts delay. 

a) At load point delay is 24 Msec. 
b) Not at load point delay is 4 Msec. 

d. End of delay 

1) Sets delayed R/W FF. 
2) Resets character register. 
3) Tape is moving forward. 
4) Clock is not running. 
5) Word ring equals one. 

e. When first character passes over R/W head: 

1) Sync bit brings up MPD. 
2) Data appears in character register. 
3) Clock is started. 

f. Clock = 13 

1) Information transferred from character reg­
ister to wcrd register. 

2) Word ring stepped to 2. 
3) Character register reset. 

g. Clock= 16 

1) Clock reset and stopped. 

h. Cycle repeats for each character in the word, 
starting when a sync bit is read. 

i. When sixth character is read: 
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1) _Clock = 13 ~u_l~~eys ,;~or~. ~ing to 1. 
2) Clock = 16 pulse -

a) Resets clock .. 
b) Requests break. 
c) Transfers information to I/0 register. 

j. Cycle repeats until end of record is reached. 

1) Output of MPD falls. 

a) Delayed R/ WFF is cleared. 
b) Disconnect generated. 
c) I/0 interlock cleared. 
d) GO FF cleared. 

k. Tape stops. 

2. RDS 0 instruction operates in the same manner except 
that C. C. does not accept break requests. 

a. Tape drive will read one record. 
b. No information will be accepted by C. C. 
c. At the end of record, a disconnect is generated 

which will clear I/O interlock. 

Note: A RDS "O" will move tape whereas a WRT "O" 
will not move tape. (Logic 0. 7. 8 due to GTV85FV 
which will inhibit WRT pulse unless word counter• 
"O". ) 

N. Summary Questions 

True or False 

1. A RDS "O" will not move tape. 
2. The delay following a start RDS when the tape d:rive is 

not at load point until the clock is started is 4 msecs. 
3, A RDS "O" will set the I /0 interlock. 
4. The difference in delay in setting the delayed read· 

write FF depending upon whether the tape drive is at 
load point or not is: 

RDS= 40 msec. 
WRT = 20 msec. 
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5. During a read operation, clock = 13 pulse will transfer 
data from the character register to the word register. 

6. During a read operation, a break request is produced 
by word ring = 6, clock = 16. 

7. A PER (67) clears the NIFA FF only in the selected 
tape drives. 

8. A PER (72) will send one break request to the central 
computer. 

9. When used with tapes, a WRT 0 instruction generates 
an immediate tapes disconnect and fails to move tape. 

10. A rewind instruction while at load point sets the I/0 
interlock for 40 milliseconds. 

11. The delay before starting the clock following a start 
write pulse while not at load point is 10 msec. 

12. To place a tape drive in rewind status, the tape drive 
must be ready. 

13. To place a tape drive into rewind under computer con­
trol, the tape drive must be prepared~ 

The next two problems are trouble shooting, 

14. GTl in 13DK (O. 8. 2) is open. When would this trouble 
show up and what indications would be noted? 

15. 13CL A3 is open. When would this trouble show up and 
what indications would be noted? 
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Operating Procedures 

A. General 

Functic.ns such as reading, writing, backspacing, and re­
winding can be controlled by either manual control opera­
tion or computer control operation. Under manual control, 
the tape drive can be operated by the tape adapter test door 
or the tape tester. Load and unload operations are manually 
controlled ohly by use of the associated button located on · 
the tape drive unit door. 

This section c·ontains the procedures necessary to prepare 
the tape drive(s) for operation. These procedures include 
loading and unloading and placing the machine under manual 
or computer control. The operating controls and indicating 
lights located on the tape drive unit are described in tabular 
fortn. 

The tape adapter test door operation is discussed in the 
Tape Adapter section. 

B. Operating. Controls and Indicating Lights 

Tables A and B list the functions of the operating con­
tro.ls and indicating lights, respectively, located on the 
tape drive door. Figure 1 shows the operating controls 
and indicating lights. · 

C. Tape Drive Unit Loading 

When the terms load or unload are used concerning the 
tape drives, it does not necessarily mean the mounting or 
removal of a reel of tape. The term load, unless other­
wise noted, means that tape is in both vacuum columns 
and the upper head assembly is in the lowermost position. 

·The term unload, unless otherwise noted, means .that the 
upper head assembly is raised to its uppermost position 
and tape is withdrawn from the vacuum columns. 

Two procedures are given for preparing the tape drive 
unit for operation. The selection of a specific procedure 
depends entirely upon the status of the tape drive. 

. Pages 3ZOO 
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SELIECT 
(UGHTI 

RESET 

CONTROL 

START 

RESET 

UNLOAD 

Address selector 

Reel release 

LOAD REWIND 

NOT 
START REAOY 

(LIGHll 

FILE NOTIN 
PROTECT LOAD UNLOAD FILE 

ON REWIND AREA 
(LIGHT) (LIGHT) 

Tape Drive Controls and Indicators 

OPERATING CONTROLS AND THEIR FUNCTIONS 

TYPE 

Pushbutton 

Pushbuttoa 

Pushbutton 

~-position rotary switch 

Pushbutton 

Pushbutton 

FUNCTIONS 

Depression puts unit in a ready status, disables manual 
control buttons, and turns off the. NOT READY 
light. Transfers control of the tape drive to computer 
control. 

Depression resets the tape drive to manual control 
(turns on NOT READY light). 

Depression causes upper head assembly to rise to its 
upward position and tape to be withdrawn from the 
vacuum columns. 

Allows tape drive to be identified by providing it with 
a specific address. 

Releases reel brake clutches to permit manual move­
ment of tape reels. 

When the tape drive is in unload status, depression of 
the LOAD REWIND button lowers the upper head· 
assembly and rewinds the. tape to load point. When 
the tape drive is in .the load status, depressing this 
button will cause the tape to rewind to load point, 
if not at load point. 

FILE PROTEC TIOH 

RING 

.It.el and File Protection Ring 



INDICATING LIGHTS AND 
THEIR FUNCTIONS 

INDICATING 
LIGHT 

SELECT 

NOT READY 

FILE PROTECT 
ON 

NIFA 

FUNCTION 

Indicates when the tape drive unit 
has been selected for use by an 
external element. 

Indicates that one or more of the 
following conditions might ex· 
ist: 
a. Front door open 
b. Tape out of one or both vac· 

uum columns 
c. Fuse blown 
d. Power off 
e. Tape broken 
f. No vacuum at columns 
g. Reset (not started) 
h. Photo-lights burned out 

When on, tJle tape unit is inter­
locked against writing, indicat· 
ing one of two conditions: the 
unit is in rewind status or the 
reel has ics file protection ring 
removed. 

Indicates end of file, or end-of-tape 
marker has been sensed. 

Magnetic Tape 
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To indicate the usable portion of the tape, markers (re­
flective spots) of gum-backed tinfoil are placed on the tape 
at predetermined distances from either end of the tape: the 
marker at the beginning of the tape is named the load point, 
and the marker at the end of the tape is named the end of 
tape (EOT). These markers also serve as control elements, 
preventing the tape from being completely wound on, or un­
wound from, the reels. Tape already containing data has 
both markers in place, whereas a new tape has not. 

The use of a new tape requires that the markers be affixed 
at the correct points. Placement of the load point marker 
is relatively simple. To affix the end-o(-tape marker, 
however. approximately 2, 400 feet of tape must be unwound 
from the Lile reel to the machine reel. To expedite this 
task, the operation is performed with the aid of controls 
external to the tape drive unit, namely those on the tape 
adapter test door. The control settings required at that 
location are included in the preparation procedure for 
blank tapes. 

Note: The operator should be familiar with the procedure 
on handling tape. 

1. Loading Procedures for Marked Tapes 

Tapes containing reusable information may be pro­
tected from writing and erasing by use of a file pro­
tection device. Ometa side of the tape reel is a 
groove into which a plastic insert is fitted. This 
pll;l.stic insert is called the file protection ring. Lo­
cated above the file reel hub is a pin that senses the 
presence or absence of the file protection ring. If 
the file protection ring is removed, the reel is then 
file-protected, thereby inhibiting writing and erasing. 
Reading, however, is allowed. 

In the procedure that follows, it is assumed that no 
file reel is on the tape drive unit: 

a. Ascertain whether tape is t0 be fiJe-p.·:-otected. 
Remove or place plastic :~ n.,; ''rt at I't'. a"'.' of file 
reel as required. 

b. Open tape drive door, an·:l l.•101>en ~i 1_:: -·reel-re­
taining knob to permit inuenion of :·T1.e reel. 
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c. Slip reel over retaining knob and onto hub. Push 
reel firmly against stop on hub to assure good 
alignment, handling the reel on the center or solid 
portion whenever possible. Tighten retaining knob 
securely. 

d. Depress reel release switch, unwind several feet 
of tape, and thread it. 

e. Wind a few turns of tape around hub of machine 
reel to secure tape to reel. Be sure to wi_nd tape 
past load point marker. 

Note: If, while loading. the LP marker is to the left of 
the head assembly, tape will be pulled off of the 

. ,flilchine ree]. · 

f. Close door, and depress LOAD RE WIND button 
to load tape machine. Machine will go into a 
loaded condition and then into a rewind \Hltil load 
point is reached. 

g. Depress START button to place under computer 
control. 

2. Loading Procedure for New Tape 

To prepare a tape drive for operation with a file reel 
containing tape on which there is no information, pro­
ceed as follows: 

a. Check to see that plastic insert is in groove at 
rear of file reel. If there is none, one should be 
inserted. 

b. Loosen file -reel-retaining knob to permit -insertion 
of file reel. 

c. Slip reel over retaining knob and onto hub. Push 
reel firmly against stop on hub to assure good 
alignment. 

d. Press ree~ release button, and unwind several feet 
of tape. Thread it. Wind a few turns of tape 
around the hub of machine reel to secure tape to 
reel. 

e. Manually wind approximately 10 feet of tape onto 
machine reel. 

f. Affix load point marker 1/32-inch from edge of 
tape on outside and 10 feet from beginning of tape. 
Load point marker should be placed on plastic 
side of tape. 
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g. Again press reel release switch, and wind tape 
until load point marker is wound onto machine 
reel. 

h. Close tape drive door, and depress LOAD RE­
WIND button to wind tape to load point. 

i. After load point is reached, depress START but­
ton to place tape drive under external control. 

Note 

The controls used in steps j through 
m are located on the tape adapter test 
door. 

j. Turn SELECT switch on test door so that·its set­
ting corresponds to that of ADDRESS SELECTOR 
on tape drive unit. 

k. Set TEST-OPERATE switch at OPEJµTIONAL 
TEST. 

1. Depress following pushbuttons in order listed: 
DESELECT, SELECT, SET PREPARED, arid 
START WRITE. When last button is depressed, 
tape will begin to wind onto machine reel. 

m. When tape from file reel is almost completely 
wound on machine reel, depress STOP button. 
The reset of this procedure is completed using 
the controls at the tape drive unit. 

n. Depress RESET button to bring tape drive under· 
manual control. 

o. Depress UNLOAD button to withdraw tape from 
vacuum columns. 

p. Open door, depress reel release switch, and man­
ually unwind 14 to 20 feet from end of tape (fig. 
5-2). Affix EOT marker 1 /32-inch on inside edge 
and 14 feet from end of tape on plastic side. 

q. Close door, and depress LOAD RE WIND button 
to load machine. 

3. Removing Tape Reel from Machine 

To remove a reel ·or tape from the machine, it is nec­
essary to place the machine under manual control and 
to unload the machine. The procedure used to remove 
a reel of tape is as follows: 

a. Depress RESET button to place tape drive under 
manual control. 
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b. If tape has not been wound to load point, depress 
LOAD RE WIND button. 

c. Depress UNLOAD button to raise upper head 
assembly and to freEf tape from· vacuum columns. 

d. Open machine door, depress reel release switch, 
and rewind remainder of tape onto file reel man­
ually. 

e. Refer to Tape Handling section for proper method 
of storing tape and precautions to be taken w)len 
handling tape. 

4. Computer Control 

After a tape is wound to load point, the tape drive can 
be placed under computer control by depressing the 
START pushbutton. Before doing so, however, check 
whether the address selector switch has been set to 
the correct position. Each of the tape drives has a 
specific address which permits the computer to select 
a particular tape drive. 

When the START button is depressed, the NOT READY· 
indicator is extinguished and, if the file reel is file­
protected, the FILE PROTECTION ON indicator lights. 
When the computer chooees the tape drive for use, the 
SELECT indicator comes on. 

During computer control, the tape moves both forward 
and backward and, at times, remains stationary. Should 
the tape progress past the point where the written file 
ends or should it reach the EOT marker, the NIFA indi­
cator will lighi. Rewind from either point is usually 
accomplished by an appropriate instruction from the 
computer. 

5. Manual Control 

To transfer control of the tape drive from the Central 
Computer System to the tape drive itself, depress the 
RESET button on the tape drive unit door. This action 
is accompanied by the lighting of the NOT READY indi­
cator, thereby transferring control to the use ofbe con­
trol buttons located on the tape drive door. 
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O•~'~ ' ... 
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XII. Tape Adapter Test Door J_ ~ 
A. Function 

c. c. vol. 2 

~26~ 

B. 

1. Provides a manual method of supplying program pulses 
to the tape adapter by meai s of pushbuttons. r-1 

Operation ~ 

1. Test-operate switch, three positions. 

a. Operate Position (as shown on logic) 

1) Complete computer control of the tape drives 
and tape adapter. 

2) 13Cl (Kl, K2, K3) are not energized. 

a) 13Cl (K3) 3 N/C supplies +10 volts to 
computer control lines. 

b) 13Cl (K3) 2 N /C supplies -30 volts to 
the test data bit switches to disable them. 

c) Operate light should come on -48V through 
13Cl(Kl)2 N/C and 13Cl(K2)3 N./C points. 

b. Operational Test (Transfer l 3C 1<$9} ) 

1) Computer test relay, 1G2(K6) must be picked 
to supply -48 volts to pick the tape test relays. 

2) 13Cl(Kl) picked by 13Cl(59). (Pick and hold 
coils paralleled.) 

a) 13Ci(K3) picked by 13Cl(Kl) 4 points. 
13Cl(K3)3 makes computer control .:.30 
volts. 13Cl(K3)2 makes +10 volts avail­
able to data bits. 13Cl(K3)4 connects 
A PG to pushbuttons. 

b) Operational test tapes light comes on. 
c) Test tapes on maintenance console comes 

on. 

3) If computer is taken out of test, tapes will 
drop out of test. 

a) Dropping 1G2(K6) will remove -48 volts. 
b) 1;3Cl(Kl) will drop. 
c) 13Cl(K3) will drop. 
Return to operate status. 
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jlt81..E It FUNCTION OF CONTROLS ON TAPE ADAPTER TEST\ PANEL 

CONTROL 

OPERATIONAL TEST/ 
OPERATE/HAZARDOUS 
TEST (3-position toggle 
switch) 

CHARACTER BIT CONTROL 
(toggle sw~tches) 

ERROR STOP (toggle switch) 

/RITE CYCLE (toggle 
switch) 

~ELECT (rotary switch) 

SET WORD COUNTER ZERO 
(pushbutton) 

,fOP (pushbutton) 

RESET CLOCK (pushbutton) 

fART READ (pushbutton) 

ST ART WRITE (pushbutton) 

7RITE END OF fILE 
(pushbutton) 

~ELECT (pushbutton) 

DESELECT (pushbutton) 

KEY PULSES (pushbutton) 

.)ET PREPARED (pushbutton) 

IJACKSPACE (pushbutton) 

• EWIND (pushbutton) 

FUNCTION 

With this switch in the OPERATE position, the tape element can be operated 
by the computer only. In the HAZARDOUS TEST position the tape element 
can be operated only from the test panel. The OPERATIONAL TEST position 
permits the tape element to be operated by either the computer or the test panel 
depending on the setting of the COMPUTER OPERATE/TEST switch on the 
duplex maintenance console. 

The.setting of. these switches for the six data bits provides the bit configuration 
of tape character being written. They are also involved (including SYNC bit 
switch) with error checking on both reading and writing. 

Setting of this switch determines whether the tape will be stopped following an 
error detection. 

Using this switch will permit a write operation to be terminated automatically 
after approximately 100 words are written on the tape. Also, the write opera· 
tion (after a preset delay) will be restarted automatically following the auto­
matic termination. Repeated write operations are thereby executed with 
successive 100-word records being written. 

1 
Setting of this switch channels the test select pulse generated with SELECT 

pushbutton to the desired tape drive. 

Simulates word-counter-zero pulse from computer to set word-counter-zero. 4ip· 
ftop. 

Generates pulse to stop tape motion (clear go 4ip-ftop). 

Clear the tape-clock ftip-ftops. 

Simulates start-read pulse from computer. 

Simulates start-write pulse from computer. 

Simulates write-end-of-file instruction issued by computer. 

Simulates one of select pulses from computer to select tape drive specified by 
SELECT (rotary switch). 

Performs same functions as the remote deselect pulse generated by DESELECT 
TAPES pushbutton on duplex maintenance console or the deselect pulse issued 
by the computer. 

Steps tape adapter clock each time depressed. Simulates stepping pulses gated 
from oscillator output. 

Simulates set prepared instruction issued by computer . 

Simulates backspace instruction issued by computer. 

Simulates rewind instructions issued by computer . 
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FUNCTION OF' INDICATORS ON TAPE ADAPTER TEST PANEL 

INDICATOR 

OPERATIONAL TEST (lamp) 
OPERATE (lamp) 
HAZARDOUS TEST. (lamp) 
TAPE DRIVE UNIT NOT 
READY (neons; numbered 
I through 6) 

SELECTED TAPE DRIVE 
UNIT STATUS (neons) 

READ STATUS 
WRITE STATUS 

GO 

STOP 

BACKWARD 

FORWARD 

ERROR 

NO ERROR 

REWIND 

AT LOAD POINT 

NOT IN FILE AREA 

NO FILE PROTECTION 

FUNCTION 

Indicates corresponding position of associated switch. 

'Each of neons connected to a ·line from associated tape drive which will cause neon 
to glow when not ready. 

Each of the 12 lights in this group indicates a condition prevailing in the selective 
· tape drive and the tape adapter. 

Actually represents select, ready, and read (or write) status in the tape drive; 
level supplied from tape drive. 

Go flip-flop is set. 

Go flip-flop is cleared. 

Backward flip-flop is set. 

Backward flip-flop is clear. 

Error flip-flop is set. 

Error flip-_flop is clear. 

Selective tape drive is rewinding tape, level supplied from tape drive. 

Tape is at beginning of usable area; level supplied from tape drive. 

The not-in-file area flip-flop in tape has been set; level supplied from ta~e drive. 

File protection interlock ring is on file reel; level supplied from. tape drive. 
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c. Hazardous Test (13Cl(59) transferred) 3 and 4 
points 

1) Computer must be in test to pick test relays, 
2) 13Cl(K2) picked through 13C1'j9)4 N/0 point~. 

13Cl(K2) held through 13Cl(K2)1 points and 
13Cl($9)3 points which provide -48 volts from 
Unit 13. 

a) 13Cl(K2)4 picked 13Cl(K3). 
b) 13Cl(K3) disables computer control lines. 
c) 13Cl(K3) connects APG to the pushbuttons. 
d) Hazardous test tapes lights come on. 

3) If computer drops out of test, tapes will re­
main in test. 

2. Summary 

a. Operate - Kl, K~, K3 of 13Cl all dropped. , 
b. Operational Test - 13C l(Kl) & K3 picked only if 

C. C. is in test and remains in test. 
c. Hazardous Test - 13Cl(K2) & (K3) picked only if 

C. C. in test but will remain picked if C. C. drops 
out of test. 

3. Pushbuttons 

a. Double pole single throw switches. 
~ 

1) Grounds input to A PG (2 points). 
2) Connect output of APG to proper line.(1 point). 

b. Operates Unit 13 similar to program. 

1) Exception - deselect pushbutton must be 
pusheq for any deselect operations. 

4. Bit Switches, 7 switches - 1 sync and 6 data. 

a. 

b. 

Apply + lOV or -30V to write bus through the 
write status and circuit. (Bit switch - 4 points) 
Connects the 11 111 or "O" side of the character/ 
register trigger FF's to the "Error" OR ckt. 1 

(Bit switch - 3 points) 
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1) If the "Error" OR is at +lOV when the error 
sample pulse arrives, .the error FF is set. 

2) WRT error sample is clock = 28 pulse. 
3) RDS error sample is clock = 12 pulse. 
4) WRT Ech. pulse loads the character register 

during WRT. 
5) RDS heads load character register during 

RDS. 

c. Error check will connect 11011 side of character 
register FF to "Error" OR (13BT) for each 
corresponding 11 111 bit to be written or read. If 
a "1 11 is read or written, the 11 011 side will be at 
-30 volts, thus-error sample pulse will be stopped 
at GTV7 13BT. 

5. Stop on Error Switch 13C1(58) 

a. OFF in position shown. 

1) -30V to GTV8 13BT will inhibit "Stop on 
Error." 

b. ON - Transferred position 

1) + lOV to GTV8 13BT to allow "Stop on Error" 
pulse to get through. (Clear "Go" FF.) 

c. 13Cl(58)3c eQables GTVl 13BT and GTV5 13BS 
when K3 is picked. (Test) 

6. 13Cl (Xl through X4 and X7 through X12) neon indi­
cators for test door. 

Xl, 2, 3, 4, 11, and 12 are tape drive indicators. 
X7, 8, 9, 10 are '{}nit 13 indicators.' 

7. Address Selector Switch 13Cl(S14) 

a. Route select pulse to selected tape FF's. 

8. Pushbuttons - 13Cl - (Note: l points make before 2 
points.) 

a. Test key pulses (Sll). Single step clock. 
b. Test Deselect (S12). Clear select FF's, clear 

control FF' s. 
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c. Select (S13). Set FF corresponding to select tape 
drive. . 

d. Reset Clock (S15). Return clock to zeroes. 
e. Manual Stop (S16). Clear Go FF - stop tape. 
f. Set word counter zero (Sl 7) 

1) WRT status = causes WRT for 40 msec. stop 
for 40 msec. WRT for 40 msec, etc. 

2) RDS status = no effect. 

g. Test Rewind (S18). Simulate computer rewind. 
h. Test Backspace (S19). Simulate computer back­

space. 
i. Test Set Prepared (S20). Clears NIF A FF. 
j. Test Wri..te EOF (S21). Sets EOF FF. does not 

set NIFA FF, does not make tape drive not pre­
pared. Does not start writing operation. 

k. Start Write (S22). Simulates computer WRT. 
l. Test Start Read (S23). Simulates computer RDS. 

Note: · Both test start read or WRT bypass the 
prepared condition. 

m. Test Write Cycle (SlO). Connect start write 
. pulse to 13BS 40 ms delay. 

1) Writing starts normally. 40 msec delay 
started. 

2) At end of 40 msec delay. the word ctr, 0 FF 
is set. 

a) Finish writing word in progress. 
b) Disconnect generated after word is done. 

3) End of record pulse starts 40 msec delay. 
4) At end of delay, start test WRT cycle, start 

40 msec delay. 
5) At end of delay, set wrd. ctr. 0 FF. 
6) Continue until stopped by pushbutton or tape 

is run out. 
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C. Summary Questions 

' Multiple Choice. Choose most correct answer. 

1. (Logic 0. 8. 5) Bit Switch 13Cl(S7). the 3 points will 
not transfer when this bit switch is transferred. The 
malfunction will be: 

a. A "1 11 bit cannot be. written in this track. 
b. A "O" bit cannot be written in this track. 
c. If the error stop switch is on, an error stop will 

occur if a 11 111 or 110 11 is being written by 13Cl(S7). 
d. An error halt will occur only if a 11 111 is to be 

written or read by Bit 1. 

2. (Logic O. 8. 5) Relay 13C l(Kl) has an open pick coil. 
Which of the following can~ occur: 

a. Operational Test 
b. Hazardous Test 
c. Operate 
d. 13Cl(K3) cannot be energized. 

3. (Logic 0. 8. 5) If 13Cl(K1)2 N/O points do not make 
contact when Kl is picked, the result will be: 

a. Noticed in hazardous test, no light indication. 
b. In operate, both operate and operational test lights 

on . 
. c. No indication in any setting of test-operate switch, 
d; In operational test, no operational test lights on. 

4. (Logic 0. 8. 5) Open connection at 13BS Fl. This will 
cause a malfunction in test WRT cycle operation, such 
as: 

a. No test write operation can occur. 
b. Only 1 record will be written, then tape is stopped. 
c. A start write will cause continuous writing until 

the stop button is used. 
d. No effect. 
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5. (Logic O. 8. 2>' 1'3B~l.4fi.opC'lll_~~:qptng_A-:·test reads: 
.• 1."- - ,' • I, 

a. 
b. 

c. 

d. 

. . ·. ' . . ., 
Tape will"eventuall~{be run't>ff of the fiie reel .. 
An end of record after EOT .will start a .. pewind 
and then reading will resume. 
Tape will move forward in read and stop when 
EOT is sensed. 
The test rewind pushbutton is disabled. 

6. (Logic 0. 8. 3) What is the func'tion of GTV5 in 13DC? 

7. (Logic O. 8. 5) Depressing the test WRT EOF push­
button will not start a WRT operation. What prevents 
tape from moving and wriVng to·take place? 

8. Can a test rewind start rewinding tape if tape was at 
load point prior to pushing the button? 

9. (Logic 0. 8. 5) What clock pulse will sample for er.ror 
during read? WRT? · 

10. Why is it desirable for. section 1 to close before 
section 2 in the double pole single throw switches. 
i.e., 518. 819. etc. ? 
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XIII. Tapes Maintenance Program 

A. Introduction 

1. Need for the program. 

a. Quantity and quality of superseded programs. 

1) There were formerly 17 tape drive programs. 
2) Many of these programs failed to make the 

checks they were designed to do. 

b. Advantages of Tapes MC 1K 

1) Has provisions for reliability tests or for 
automatic M. C. excursions. 

2) Every necessary tape test in one program. 
3) Thorough diagnostic checks. 

2. Role of the Program 

a. Diagnostic 

1) Information transfers checks. 
2) Tap,e speed variation checks. 
3) Time checks on rewind, reading, and writing, 
4) Checks on the stepping of the tape clock. 
5) Checks the effect of short random number 

records. 
6) Checks reading and writing EOF. 
7) Checks RDS 0. 
8) Checks reading of more or less than a record. 
9) Checks file protection circuitry. 

b: Availability 

1) Cards . 
2) Tapes MC 1 K essentially the same program, 

on DCS tape. 

3. · Testing Routines 

a. Routine 1 uses 4 different patterns to check: 

1) Writing timing 
2) Read instruction 
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3) Backspace instruction 
4) Rewind instruction 
5) Read/write .EOF 
6) Read zero words 
7) Read more or less than the number of words 

contained in one record. 
8) All information transf ere 

b. Routine 2 uses a "Random Number" patte·rn to 
check: 

1) Read timing 
2) Write operation 
3) Rewind operation 
4) Stepping of clock 
5) Tape speed 

Routine 3 checks: 

1) File protection circuitry 

B. Modes of Operation 

1. Mode A - complete non-marginal run of the program 
without options. 

2. Mode C - complete marginal run of the program with­
out options. 

C. Description of Routi~es 

1. Routine 1 

a. Four 12810 word records 

1) 1st recqrd = all ones pattern 
2) 2nd record = all zero pattern 
3) 3rd record = checkerboard pattern (as it 

would appear on tape) 

1. 24532 1. 12651 

4) 4th record= O. 01760 O. 37400 
Worst possible pattern. Appears on any one 
track as 010100. 
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2. Routine 2 

a. Rewind check first. 
b. 1024 r.ecords, each having 13 random numbers. 
c. Rewind 
d. Read all 1024 records . 

• 
3. Routine 3 

a. Using a combination of routines 1 and 2. 

D. The program write-up is best referred to for printout 
descriptions, manual intervention, and other necessary 
information. 

E. Summary Questions 

True or False - All questions pertain to tapes MC lK 

1. Routine 2 uses four different data patterns. 
2. Routine 2 is use,d primarily to check the rewind in­

struction. 
3. Mode B is a complete non-marginal run of the program 

without options. 
4. In Routine l, the first record is an all ones pattern. 
5. In general, the difference in printouts between a non­

marginal check and a marginal check error printout 
is the marginal check word. 

6. Which P. U. would most probably cause error #11? 

a. 13BC 
b. 13BR 
c. 13BL 
d. 13BD 

o. 8. 2 
o. 8. 2 
0.8. 2 
0.8.2 

7. List 4 possible troubles that would cause error #7. 

3360 



Magnetic Tape Element 3370 

V. Unit 18 - Non-Standard Power Supply 

A. Definitions 

1. Inductance (Henries) 

That property whereby a varying current in a circuit 
produces a voltage in the self-same circuit or in an 
adjacent circuit. 

2. Reactance (ohms) 

The opposition (ohms) caused by inductance and/or 
capacitance in a circuit. · 

3. Saturation 

The state of maximum magnetization. 

B. Basic Theory of Saturable Reactors 
e· 

Saturation Point 
[_. ~ 

-.:r 
\\ 

Fig. A 

p 
c 

~ 
- y 

Fig. B 

B = Flux den.atty 
I• Current 
The number of turns 
of the coll i8 constant. 
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2. Relationship between saturation and current: 

a. In Fig. B, as the potentiometer is moved toward 
X, the applied voltage to coil C is increased. 

b. The increasing current through coil C induces a 
voltage that opposrs the appl.1ed voltage. The 
induced voltage limits the change in current 
flowing through the coil. 

c. Fig. A illustrates the flux density increasing as 
·the current through the coil increases. 

d. Saturation, illustrated in Fig. A, is the point 
where there is no appreciable change in flux 
density as the current increases. Beyond this 
point, an increase in applied voltage cannot 
produce any significant.flux change. Therefore, 
the reactance of the coil is decreased and the 
current through the coil is increased. 

3. Saturable reactor in series with the load (R) and 
AC power supply. 

A. C. Voltage 
Input 

a. When the reactor is not saturated, the ratio X~ 
is relatively small. The greater voltage drop 
will be across XL, the coil, as shown. 
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b. When the reactor is saturated'R the reactance of 
the coil decreases, the ratio XL is relatively 
greater, thus the voltage drop across R will in­
crease while the voltage drop across XL will 
decrease. 

3390 
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Note: 

~ - - - - - - - - - - - - - -- - - - - -

For analogy (b) the reactor stays in the saturated 
region throughout the input variation. 

4. Addition of Bias Winding 

a. The addition of a winding which will carry de cur­
rent produces a quiescent flux density that will 
determine the operating point on the hysteresis curve. 

b. The amplitude of ER is related to the position of the 
operating point. 

1) If the operating point approaches the saturation 
point, the amplitude of ER increases. 

c. The voltage ER can be filtered to produce DC 
voltage. 
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Saturation 
Poirit 

A. C. ii.put 
Voltage 

I Voltage __µ 'th~· ------------tr----++----#---3'+--- _ I .R w1 .01a,: 

I 

Voltage 

--------~---toF----~k;:----::;~:.__...:::::~,.---..J.....:E::J1. w ithot.t 
Bia~ 

I! Voltage 

-----------n----4---~~---_,i_' ____ l __ ~R wi'tth a _cap· 
j 1 ----t ac1 or m , . 

5. Full Wave Rectification 

A split main winding and bridge rectifier can be 
used to give full wave rectified voltage across Ea. 

;arallel with 
t~. (With B: 
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A. C. Input Voltage 
Bias--

Without Bias 

Input A. C. 
E with ( near> I 

R Bias(saturatioh) 
ER Without 

Bias 

6. Control Winding 

Not~: - - - rl.epresents 
ER with Capacitor 
A-:;ross RL. 

a. To control the output voltage. 
b. Control winding and bias winding current will 

determine the operating point on the hysteresis 
curve. 

1) An increase in control winding current will 
move the operating point toward the satura­
tion level, thus increasing the output voltage 
magnitude. 

7. . Direction of Current 

a. Load coil current is large so that it would place 
the reactor well above the saturation level. 

b. Bias current flux opposes that of the load wind­
ing. This current is adjusted so that the operating 
point is below the saturation level. 

c. Control winding current sets up a flux which aids 
load winding flux. Thus, increasing the current 
through the <.~ontrol winding will move the operating 
point toward saturation and increase the voltage 
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output.· The current through the control winding 
.is controlled by the output voltage. 

C. -270 Volt Power Supply 

The -270 volt supply is taken as a typical supply. The 
others will operate in a similar way. (The other supplies 

utilize 3 phase input transformers.) 

1. Input (Left upper corner) 

a. 208 volts ac single phase. 

2. Output 

a. Regulated -270 volts de. 
b. Supply is a split main winding and a full wave 

bridge rectifier. 

3. Control Section 

a. Powered by 462 volts de power supply. (Le!t 
lower corner) 

b. Bias winding (B) 

1) Current - 462 volts across SOK resistor and 
bias coil. 

c. Control winding (C) 

1) Current controlled by tube 614.6 (Vl). 
2) Output voltage controlled by current through 

the control winding. 
3) Increasing control winding current will move 

the operating point toward saturation. This 
will caust;) an increase in the voltage output. 

4. Operation of the Power Supply 

a. Tl = 462 volts de supply transformer. 
b. V3 = Gas diode for constant voltage drop across 

resistor network 33K, lOOK and 47K., .io provide 
a constant bias to left grid of V4. If the -270 
volt output changes, the left grid of V4 changes 
a like amount keeping the bias constant. 

3420 

Refer to Page 3430 

Schematics of Pow1 
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(5. 3, 3. 11 sheet 6) 
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Magnetic Tape Element 

c. The nght grid of V4 samples the -270 volt output. 
d. If the -270 volts attempts to increase (-300), the 

cathode of V4 feels the full negative increase while 
the grid of V4 (right) feels a proportion part of 
the increase. Thus, the right grid effectively 
has become more positive than the cathode. 

e. The right section of V4 conducts more while the 
left section of V4 conducts less. The left section 
of V4 conducts less due to the cathode resistor. 
The voltage drop across this resistor makes the 
cathode more positive. 

f. The right grid of V2 becomes more negative while 
the left grid of .V2 becomes more positive. 

g. The left section of V2 conducting harder causes 
its plate output voltage to decrease. 

h. The grid of V 1 becoming more negative will de­
crease current through the control winding. 

i. The operating point is moved away from saturation. 
j. The output voltage is decreased. 

5. Summary 

a. If the output voltage becomes more negative than 
-270 volts, current through Vl is decreased to 
decrease the output voltage. 

b. If the output voltage decreases, i.e., becomes 
more positive than -27 0, then current through Vl 
will be increased to increase the output voltage. 

6. · ,Controls 

a. Coarse voltage adjust 

1) Determines bias on right grid of V4. 
2) Determines ratio of voltage output change 

felt on right grid. 

b. Voltage Adjust 

1) Determine bias of left grid on V4. 
2) Acts as a fine voltage adjustment for the out­

put voltage. 

c. Over voltage trip adjustment 

1) Determines cur rent through the C. B. 
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2) If output voltage should increase beyond a 
safe value, the C. B. will open. The grid of 
Vl is driven very negative to cutoff Vl and 
the output voltage will decrease. 

d. Anti-hunting 

1) Controls the feedback to left grid of V4. 
2) The relatively long R. C. time will prevent 

short duration changes from starting any 
oscillating actions in trying to control the 
output voltage during rapid changes. 

7. 3 ::phase power supply 

a. Each phase has its own reactor. 
b. The outputs are wired in parallel. 
c. Bias and control windings are the same as a single 

phase power supply. 

D. S~mmary Questions 

1. Explain briefly the effect on the characteristics of an 
iron core inductor when the core material becomes 
saturated. 

2. Describe the purpose of the bias winding on a saturable 
·· reaQtor. 

3. What are the five non-standard voltages that Unit #18 
supplies? 

4.. What is the purpose of the over voltage adjustment and 
how does it operate? 
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F. The remaining non-standard power supplies operate in a 
similar manner as the -270 volts de supply. 

1. +270 volts de supply 
2. + 140 volts de supply 
3. · -60 volts de supply 
4. -130 volts de supply 

Note: -270 voU supply uses single phase, while the other 
supplies use three phase inputs. 

G. -30V Marginal Check Power Supply 

1. Conventional bridge rectification and filtering. 
2. Output variable from OV to approximately -30V. 

a. Controlled by motor driven variac in primary of 
transformer. 

b. Excursion is manually controlled. 

3. Control 

a. Excursion increase switch 

1) D.rives motor in forward direction. 
2) Increases power supply output voltages. 

b. Excursion decrease switch 

1) Drives motor in reverse direction. 
2) Decreases power supply output voltage. 

c. Limit switches 

1) Upper and lower 
2) Controls the motor and variac limits. 

d. 18F(Rl) 

1) Variable load driven by transformer motor. 

3460 

Refer to Power &. 
M. C. Vol. I 
Logic 5. 3. 3 
Sheets 2, 3, 4, 5, 
and 6. 

5. 3. 3. 11, Sheet 7 

5. 3. 3. 11, 
Sheets 7 and 8 
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4. Zero Sensing · 5. 3. 3. 11, Sheet 8 

a. ~enses for ir;ero voltage from -30V. power supply. 
b. Zero sense relay, 18B(K7), is energized when 

output from power supply is other than zero volts. 

1) Saturable reactor operating near, but not at, 
saturation with bias current. 

2) An output from the -30V power supply drives 
the reactor into saturation and picks the zero 
senc:te relay, 18B(K7), 

5. Diodes and lamps are used to maintain a fairly con­
stant voltage drop across the control winding. 

a .. 

b. 

Diode resistance decreases with an increase in 
the applied voltage. 
Lamp resistance increases .wi~ an. increase in 
the apRlied ·voltage. 

Input from Control 
Winding -30V Power Supply 

H. Control Circuits 

1. · AC Control · 

a. AC Circuit Breakers 
18A (CBl), (CB3), (CB9), (CBlO), (CB12), (CB13), 
(CB14). 

b. Stabilizer 

1) Provide de reference voltage and filament 
voltage. 

c. Auto transformer 

1) Provide 236 volts AC to Unit 13, Z module, 
for distribution to the tape drives. 

Logic 5. 3, 3. 11 
Sheet l 
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2. MC Controls 

a. Circuit Selector lBA (S2) 

Sections B & C 

1) Function is to choose a relay which will select 
the power line which will apply the excµrsion. 
The relays selected will be 18B(1'9), (KIO), 
(Kl 1), (Kl2), or (Kl3). 

2) 18B(Kl3) selected if the circuit selector switch 
is in B7 position (-27 0 volts). KS is a hold 
for Kl3. · 

3) 18A(CB)l4 should be transferred when the -48 
volts is available. 

4) Now, the MC activate switch is enabled pro­
vided no excursion is on. 

5) Pushing the MC activate pushbutton will pick 
relay 18B(K6) and (Kl3). Kl3 will place the 
-30 volts MC supply in series with the -270 
volt line which is selected. 

a) 18B(Kl) is energized by K7 N /0 points. 
Whenever an excursion is on, a hold is 
established to prevent dropping the se­
lected line until the excursion is returned 
to zero, even though the selector switch 
may be switched. 
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Logic 5. 3. 3. 11 
Sheets 8 and 9 

b) Point to point path showing the MC supply Refer to Sheet 
in series with the -270 volt line 18C(TB4)1 8 of 9. 
through 18A(CB4) to point A through N /0 
18B(Kl3) points straight up to right to D 
of N /C 18B(Kl4) through N /C Kl4 to E 
to 18C(TB3)b follow the 0-30 return line 
to -30 supply and back on the 0-30V line 
straight across through N /C Kl4 points, 
down at point F to F and through Kl3 N/O 
to E and right to the -270 volt line output. 

b. Polarity Reverse Switch 

1) By picking 18B(Kl4) and (KB), the polarity of 
the -30 volt MC supply is changed. Polarity 
can be reversed only if 18B(Kl) is not picked. 
Kl is picked when an excursion is on by K7 
points. 
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c. M~ter voltage selection switch 18A(Sl) monitors 
the output voltage. Switch Sl sections B and C 
switch the voltage to the meter to take care of 
both positive and negative output voltages. 

Switch Positions Function 
B, C5 0-30 volt M. C. Output 
B, C3 +270 volt line 
B, Cl +140 volt line 
B, Cll -60 volt .line 
B, C9 -130 volt line 
B, C7 - 27 0 volt line 

d. Features 

1) A line once selected, activated and in excur­
sion .cannot be dropped until the excursion is 
returned to zero. 

2) Changing the position of the selector switch 
when an excursion is on will not change the 
selection and it will not aff ectthe excursion 
in progress. 

I. Summary of Components and Their Function 
(Logic 5. 3. 11, Sheet 8 and 9) 

Function 

.341>0 

18B(Kl) 
18B(K2) (K9) 
18B(K3) (KlO) 
18B(K4) (Kll) 
18B(K5) (Kl2) 
18B(K6) (Kl 3) 
18B(K7) 
18B(K8) (Kl4) 
18B(Kl5) 

To hold selected line when excursion is ON. 
Select and hold +270 volt line. 

18B(Ki°6) 
(Kl7) 
(Kl8) 
(Kl9) 
(K20) 

Select and hold+ 140 volt line. 
Select and hold -60 volt line. 
Select and hold -130 volt line. 
Select and hold -270 volt line. 
Zero sense relay, energized when excursion is ON. 
Energized for positive excursion. 
If energized, drops A,C input to Unit 18. 
Indicates one or more de voltages not up. 

Monitor line voltage of Unit 18. 



Switches 

Excursion Increase 
"Excursion Decrease 
Voltage Sefrction 

Switch 
Circuit Selection 

Switch 

Magnetic Tape Element 

Function 

Increase M. C. voltage toward - 30 volts. 
Decrease M. C. voltage toward 0 volts. 

Specify the line the meter will monitor. 

Specify the line the excursion is applied on. 
Supply initial pick voltage to select relays. 

3500 

M."C. Activate 
Polarity Reyerse Pick K14 to switch excursion polarity (positive excursion). 

Lights 

MC Input, CB Trip 
Positive Excursion 

Function 

Indicate, when lit, -48V not up. 
Positive excursion, when lit. 

J. Summary Questions 

1. Vol. I power and MC logic 5. 3. 3. 11, sheet 8. Relay 
18B(K20) has an open hold coil. What effect would 
this have on non-standard de voltages? 

2. The 18BK(K10) relay cannot be picked. Which line 
cannot be put into an excursion? 

3. What would result if 18B(Kl) could not be pieked? , 

4. What is the function of the 18B(K2) N /C points in 
series with the MC activate switch? 

5. 18B(K14) cannot be picked. What effect would this 
have? 
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POWER PLUG PIH AlalHllllHTS 

POWER 
TAPE UNIT CABLE 

PIH WIRE 
HO. YOLTMlll OR CONTROL 81Zll TYPll 

I UHRllG AC 4' I IOI Y 10 AC 

J UHRllG AC 4' J JOI Y 10 AC 

I UHRllQ AC4'1 JOI V 10 AC 

• AC OUTLllT H AC 

I AC OUTLllT H AC 

I RllQ AC HIV 10 AC , RllQ AC HI Y H AC 

I DC RllTURH 10 DC 

• +JTOYDC H DC 

10 +HOV DC 10 DC 

II -IOVDC 10 DC MALE POWER PLUG 
II -llOVDC H DC 

II -JTOVDC II DC 

H IPARll II AC 

II IPARll IO AC 

II TllllllMAL llWITCB -41Y IO DC 

IT llOllD II AC 

II BOND II AC 

II IPARll IO AC 

IO IPARll IO AC 

JI IPARll II AC 

u IPARll ' IO DC 

H IPARll io DC 

H IPARll IO DC 

H IPAtl,; IO AC 

n SPARE JO AC 

H POWER INTERLOCK II AC 

J8 POWER INTERLOCK II DC 

H THEBlll SWITCH RETURN JO DC 19 AC II DC 

IO POWER ON JO AC 
LINES LINO 

POWER CABLE 

Power Plug Pin A1Jl9nment 

,. (T JT (T [T TAPll RllAD 
IT rr 

GHD 
TAPE READ 

GHD TAPS RllAD GHD OHD TAPSR&AD 
I BIT I BIT JBIT I lllT 

II II H II II II 10 I 

IPARll ·GHD TA:'~ GHD TAPS READ QJID TAPS RllAD OHD 
IBIT t BIT 

H 21 2J Iii IO II II IT 
'I GHD TAPE WR GHD TAPll WB GHD TAPS WR GHD TAPS Wll 

IBIT I BIT I BIT 1111'1' 

SJ 111 IO [II J.- TAPll WR rw [ii" TAPS WR l1r 
IPARll GHD TAPS WR GHD GHD ciND I BIT 1111'1' t BIT 

to II II in • H H II 

GHD WRECllO GllD WRllCHO 
OllD. 

WRllCBO Gllll WRllCBQ 
IBIT I lllT J lllT I lllT .. ., .. JU (ii" WR ECHO 

[B" .. 41 

IPARE OHD WR ECHO OHD OHD WRECBQ 
GHD I BIT I BIT •arr 

Iii II II jii •LREADY 
u II IO .. 

OHD lllL READY OHD OHD lllT WR GHD IETR&AD 
• WRITATUI • RDITATUI ITATUI ITATUI .. u u Jl1 IO • II ., 

IPARll GND IGl'A GHD IET GllD lllT OHD 
Pll&PARED IGl'A 

Tl Tl TO Ii• .. ., .. .. 
--~ 

RlllllT GIGI ll&WD OHD 00 OHD IEL• 
WRTOllL_ LOADPr 

IO ,. ,. 
'" 

,. Tl ,. Tl 

~ GHD _:_: GIGI ITART OHD ~ GHD llSWllGI 
(11 ,., .. ~ ftl TV u II 

•HDC OHD GIGI GHD OHD OHD GHD •14 DC 
UTURH UTU1111 .. .. .. Jil- • II .. " IPARll IPARll ISL .ISL DL DL DL lllL 

TUI TU I TUI TUI TUI TU I 
IN IOI IOI IOI lllO " .. n 

R&ADt RllADY MADY BADY llL\DY READY .IP.Alm IPARll 
I I • I I . I 

Ill Ill no IOI IOI IG'I IOI IOI 

IPARll IPARll IPARll IPARE IPARll IPARll IPARB UMOTS 
ITART 

HOTS: Pia c-u-111.._... IU --

Summary Punclt Connector, Wiring Side 



POWER CONNECTIONS 

21L 

22 

23 

24 

a----++i~+o 14 

Io" 

I 12 o-i--}'·3VAC 
II ol-- AT 3A 

I 

·: i----1} 
I 48VDC 
I AT3A 

-==~--1-0 8 o-l---=. 
....__ ____ __, L......,__J 

+48 V, 3-Amp Power Supply 

POWER 
TERMINAL STRIP THERMAL SWITCH 

EMERGENCY 
OFF 

14 o--11 t'. :>----_()---: -~: 15 ::>----_ ___,I 

3502 

POWER ON 30 >---------0---------- 13 POWER ON(TO Rl7 COIL 8 SIOEI ,RESET 0 0--,..-0 • 76.09.05 

{ 

10 

INTERLOCK :: <l!:,._ _______ -<l: ________ --OL 

Power-lnterloclcing (16. I0.03J 
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ABBREVIATIONS 

. " AND eircuit LT Latch trip 

AT Read preamplifier NFP Not file protected 

8 Motor NIFA Not in file area 

CAPS Capstan NRZI Nonreturn to zero 

CE Customer Engineer N/C Normally closed 

DG Diode gate N/O Normally open 
DP Double pole 

0 OR circuit 
DPM Data processing machine 

PU Pickup, pluggable unit 
EOF End of file 

R Relay 
EQT End of tape 

REV Reverse 
ER Erase 

Rd Read. 
FP File protected 

FWD Forward 
RD Relay driver 

GA Gr9'!1tded grid amplifier 
R,iW Read-write 

HD Heavy duty SEL Select 

HP Horse power SPA Summary punch connector 

HS High speed SS Single shot 

Inverter T Trigger 

INT Integrating IDT Tape drive tester 
IPS Inches per second 

TGR Trigger 
K Cathode follower 

TI Tape indicator 
LP Latch pick, load point 

Tape drive unit r TU 
LRCC Longitudinal redundancy check 

character WRT Write 



Backspace 

. Bit 

Character 

Drop. 

End of file (EOP) 

End-of-tape (EOT) marker 

External control 

File 

File protection 

File reel 

loterrecord pp 

Loaded 

Load point 

Local control 

Machine reel 

.Not prepared 

Not ready 

Pick 

Record 

Reset 

Rewind 

Set prepared 

Unloaded 

Word 

Write echo pulse 

• 
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GLOSSARY OF TERMS 

Ao operate instruction which causes the tape to move backward through one record. 

A binary digit (i.e., change in the magnetic flux of the tape representing a 1) • 

Six data bits plus a synchronizing bit written across the width of the tape. 

To de-energize a relay. 

A special word written on the tape to indicate an end of a file. Reading or writing 
the end-of-file word turns on the NIPA light. 

A small, reflecting marker placed on top (plastic side) of the tape. Thii marker is 
3/16 inch by 1 inch. It is placed on the rear half of the tape width. It indicata 
the end of the ~pe IS NFllR'. 

Exists when the controls on the tape drive unit are inactive and all commands to 
the machine ale through external sources. . 

A group of consecutively written records. . 

Indicates tape .unit is interlocked ~ prevent writing. · ' 

· Th, reel located oo the left side o the machine. 

A %-inch gap between records. 

The status of the machine when power is applied to the machine, the i.ead covu 
assembly is io the downward position, there is tape in both columns, and ca.-tam 
are extended and turning. 

A small reflecting marker placed on the top (plastic side) of the·tape. Tbil ~ 
is 3/16 inch by 1 inch. It is placed on the /root half of the tape width. It ·ind\ 
cates the beginning of the tisal_>le portion of the tape. 

Exists when the controls on the tape drive unit are active and cliscoDM(ted from 
the Central C.Omputer. 

The reel located on the right side of the machine. 
.\ 

A condition of the tape drive c~used by one or mo.re of the following: the tape 
adapter unit is in test status, ~e tape unit is rewinding, the NII' A 8ip-8op ii 
being__ set because the EOT mafker wu. paaecl, or the EOI' word hat beea .reM 

· or written. ! 

----- ' ------ ' . . ' 
A condition· of the tape drive caUsed by one or more of the following: power ol, 

fuse blown, front door open, no vacuum at the colUQmS, .tape brokea, tape out 
of. one or both vacuum columns, reset, or photo-lights burned out. 

To energize a relay. 

A group of consecutively written words. 

To place tape unit under manual control 

To ~ove the tape backward. · 

Clear the NIF A flip-flop. 

C.OodirlOn of. the tape drive when head cover is in upward p0sition, power is or 
is not applied, tape _is out of both columns, and capstans are retracted. · 

Five full characters plus one character containing only three. data bits and ·a syn· 
chrooizing bit. · 

A write echo pulse for each track is developed, when a bit is written, and sent 
back to· the external control for checking purposes. 
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