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Magnetie Tape and Paper Chart Reader

This unit serves t wo fanctions; 0 reads NRZ encoded
magnetie tape, and reads a pointer position for use with a paper
chart reader, The unit serves as an Interiface bet ween the tape
deck and chart reader and a digital computer.

Figure 1 shows the block diagram of the system, The tape
deek fTeeds three data cechahnels and a time channel to the input
card, Each of the four channels are treated identiecally in the

input eard. The head currents are amplified, dfed to comparators,

and the oritginal digital =iegnal fs then reconstructed, Each of
t+the three-data-—siEnals e fad 4o A countEr board. The counters
eount fn deecimal form the number of pulses on a particular track
bet ween time pulses. At the end of each time pulse, the count is
stored in lateches., This information reaches the computer through
the serial interface card. There is a | of data t o be
transmitted, so the information is multiplexed onto a single
odight bit weord - fo¥ t¥ansmissiocl to the computiexr, “The protoeel is
as follows, Each devlice has a deviece number, 11 the computer

-
wants a particular device?rs data, it must transmit a command word

to the serfal interface, The command word specifies the port, or
device number for whieh information is being requested,
ITmmediately after the command word is recei ved, the present

contents of the specified deviece is sent to the computer. Any of
the ports may be read In this manner. The chart reader feeds a
veoltage to the A/D (analog to digital converter) card; which

converts the voltage to a binary number between 0 and 255,

In pract i ees t40 use the chart reader, the computer
transmits  a . commend  word to —read  the sStatus of the A/D
converter, The status word of the converter is transmitted to the
computer, and the computer reads the information. s the data

indicates that the push button is pressed, then the computer will
transmit the command word for the A/D data. The serial interface
will tragsmit ++he A/D datz word, and the computer receives F=gc
The ecomputer must then continue transmitting command words to
read the status of the A/ D card t o determine when the .push
button 15 released-. After this; the process can continue,

A typical process for using the magnetie tape reader



wounld be as follows, The computer transmits the command word

requesting the high word of counter #1 wh;ch contains the status
of the time pulse. The requested data is sent , and the cycle
repeats until the new data available flasg-38 88t . Ab this podnt,
the computer records the counter #1 high word, and then transmits
the command word requesting the counter #1 low word, It then

receives that data, and r¥eeoerds 1t. Tn the -game manner counters

#2 and #3 are read, whereupon the entire cycle repeat s,
NMaturally, the computer may only reqgquest some, not all,; of the
data,

I NPUT CARD

Figure 2 shows the schematic o f the input card, Each
channel drives a differential input amplifier constructed from
halft of a 558 operational amplifler with a gatln of approximately
200, The differential inputs provide a high degree o f noise
immunity, reduces poOwWer line pickup, and improves channel
separatien. The output ﬁf this amplifier is ic coupled to a
second amplifier stage with a2 gain of 5., The quiescent level o
this amplifier is Vee/2, or 255 volts., Fire 12 shows the
waveforms: at warieous points, The =ignal at the output of the
second amplifier consists of positive and negative pulses, with a
Zero level of 2, 5 voltisa Thi s signal drives a pair of
comparators, A positive and negative threshold is set about one
volt above and below the guiescent point ., When the posive
pul ses exceed the positive threshold, the output of that
comparator goes low, Similarly, when the negative pulses exceed
in the n9ative direction the negative threshold, the output of
the negative comparstor goes lew, The positive pulses set a £ 54 p
flop, and the negative pulses reset the flip flop. Thiil's results
in a reproduction of the original record currents while affording
a high degree of noise immunity. This is because more than one
positive or negative pulse inm a Tow Wwill have no effect on the
output. The ouwputs of the flip flops may be seen by the light
emitting diodes on the input card., A master reset pulse emanating
from the serial interfaece board upon power up resets all of t he
f1ip flops. The necessary timing signals are also generated on

the dinaput card, A4 one shot triggers on the rising edge of the



t ime pulse, to provide the latch gt gnal-, A second one shot
triggers on the falling edge of the first omne shot, to generate

the clear signal for the ceounters, These signals are shown in fig

13.

COUNTER CARD
The three eounter cards are identical, one for each channel.,
Three decade counters are cascaded to permit counts up to 999,
The input comes from the proper channel out put on the input
card, A ftlip ftloep will be set if ohe count exceeds 999, and ma y
cither he used to indicate an error condition, or i1 counts above
899 but less than 1999 are expected, it may be used as a fourth
count digit. However, any counts over 1999 will not change the
overflow flag, At the acquisition of the time pulse, the count s
are latehed in Fhe 8212 eight bit latehes By the latech pulse from
the input card, Immediately thereafter, the clear pul se Zeroes
the counters and eleatrs the overflow flag. The rising edge of the
time pulse also sets g flip flop which may be Tead as the data
available signal., This flidp flep 15 only reset when the output
enableée lo is placed low, The 8212 latches are tri-state devices,
s0o the data is merely latehed internally, and not sent to the
serial interface ward. 4 the eutbput ennble lo line is placed
low whieh ocecurs when that port is selected, then the 1low lateh
ijs enabled and it places its data on the data bus, This is then
transmitted through the serial interface, When the output enable
hi 15 placed 1ow, the high LTateh puts its data ‘on the data bus,
and the tri-state butfer 74125 puts the dat a available signal

t hrough to the data bus,.

A/D CONVERTER CARD

Thvoltage present on the arm of the ehart reader goes
to the input of the A/D converter chip, a Teledyne 8703, This A/D
convert_er continuously converts the input voltage to a binary
number bet ween 0 and 255, The outputs of the A/D converter are
tri-state, so the data {s not placed on the data bus Rl s At 1.8
requested by the serial interface card, A section of a 74125 is
used as a switch debouncer, and feeds a tri-state butfer whiech

enables the push button status to be read in by port #8. At the



same time, the data valid signal and busy signals can be read.

The busy signal is of no partieclar interest to the user,

SERI AL INTERFACE CARD

The interface card communitates with the computer, The
heart of +the ecard fs the TAKET (universal asynehronous receliver
transmitter), The UART has two sections: transmit and receive,
The receive side operates as foll ows, The signal from the

computer is received and latched in the UART, and appears on pins
5-12, The highest bit drives a transistor whieh operates the
relay which activates the tape reader, The lowest four hits drive
a ten bit demultiplexer to provide the port select number, only
one of the ten lines may be lew at any t i me, otherwise several
deviees would fight for the data bus at the same time and destroy
one another, These port select lines go to the counter boards and
the A/D card, The transmitter section of the UART sends the dat a
on the input pins 26-833, These pins represent the data bus, and
whichever port is selected will provide the data., When the UART
receives a character, the output data availlable pin goes high,
This is inverted and sent to the reset data available pin, and
glso trigegers the transmitter data strobe, Thi s last action
begins a transmit cycle, and the data on the data bus is sent to
the computer. A current leep interface is provided by the
inverters and transistors connected to the transmitter serial
output and receiver serial input pins of the UART, The UART is
strapped for eight. data bits and no parity bit,

.

2 The UART requires a cloeck signal 1€ times the baud rate
"desired. A ecrystal oscillator, 8224, divides the cerystal
fregquency by ¢ to give a 2 MHz signal, This drives a divide sl 8
counter which feeds four binary dividers. The five baud rates
9600, 4800, 2400, 1200, and 600 may be selected by the DIP switch

on the serial intertace ecard. The 8224 also provides upon power

up a4 master reset pulse,
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