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flip-flop and the zero output of the flip-flop goes
true. This true bit is applied to the First
Character gate. The Punch Enable gate output goes
true with the arrival of the next shape clock pulse.

The First Character gate now has both inputs true,
The true output of the First Character Gate is
coupled to the Tape Punch solenoids in positions X,
Y and Z. These solenoids are actuated and punch
the 3 holes in positions X, Y and Z. X, Y and Z
are punched only in the first character of a test
sequence. This is true because as the first Punch
Enable gate goes false this level is inverted and
resets the First Character flip-flop. The zero
output of the flip-flop goes false disabling the
First Character AND gate. As long as Write Tape
Command remains true no further punching in the X,
Y and Z positions will take place. At beginning of
a new tape sequence the flip-flop is set and X, Y
and Z are again punched.

The inverted Punch Enable gate is coupled out to the
Type 240 as the Write Tape Clock, signalling the 240
to clock its registers for the next character. As
long as Write Tape Command remains true the Punch
Enable gate goes true with each clock and a new
character is punched. As the 4.5 ms wide clock pulse
goes false the 240 is clocked. Since clock occurs
at 16.66 ms intervals approximately 12 ms is
available to receive the next character from the 240
registers and advance the tape. This sequence of
events continues until the Type 240 has clocked all
characters stored in its registers to the tape
punch. At that time the 240 ends the Write Tape
Command. With Write Tape Command false no further
action takes place in either the tape perforator
unit or the tape perforator drive unit.

At the beginning of a new Write Tape sequence the
entire action repeats. Coincident with the first
character the X, Y and Z positions will be punched.
This serves to give an operator an easy way of
identifying the beginning of a measurement sequence
when loading the tape into a tape reader.

shift
register

type 250
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THE TYPE 240 PROGRAM CONTROL UNIT AND
TYPE 250 AUXILIARY PROGRAM UNIT

The most complex instrument in the Memory and
Control section of a system is the Type 240 Program
Control Unit. The Type 240 contains facilities for
programming; a sampling vertical such as the 3S5 or
3S6; a sampling time base such as the 3T5 or 3T6;
and the Type 230 Digital Unit.

The principle part of a Type 240 is the Shift
Register. The Shift Register of the 240 utilizes a
serial-parallel four bit character format. That is,
each cell of the Shift Register holds four bits at a
time and thus may be said to contain one character.
Since the Shift Register is 48 characters long, the
total word length for a 240 is 48 four bit characters.
The word length may be expanded in increments of 48
characters for each (limit two) additional Type 250
Auxiliary Program Control instrument.

The Type 250 will not operate by itself but must be
operated as an auxiliary to a Type 240. The
principle purpose of the Type 250 is to expand the
number of cells present in the Shift Register. With
a Type 240 and one 250 the word length is 96 four bit
characters. With a 240 and two 250's the word length
becomes 144 four bit characters. The Type 240 by
itself provides programming for the sampling units
and the digital unit. If additional devices are to
be programmed such as pulse generators, power
supplies, etc., the Type 250 is required.
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TYPE 230 PRODRAM CONTROL UNIT

.....

Fig. 4-1. Type 240 front and rear views.

The Type 240 accepts program data in serial by bit
form from the rotating disc memory and serial by
character form from a punched tape reader or computer.
The front panel of the Type 240 is shown in Fig. 4-1.
There are 8 modes of operation which will be discussed
in detail.

The mode which is probably most commonly used is the
READ TEST SEQUENCE FROM DISC. 1In this mode the
sequence of operation is as follows: The Type 240
first requires the initial Disc Test Address. This
may be given to the Type 240 via the four dial
switches labeled DISC TEST ADDRESS or may be supplied
to the Type 240 from an external source via a plug on
the rear. The address consists of four decimal digits
with the following format: The first digit of the
address identifies the head in the Rotating Disc unit

four bits
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which is to be turned on. The head numbers assigned
range from O to 7 for the 8 heads in the disc memory.
The 8th head is not called number 8 because the
address in the 240 is in binary coded form which
requires four bits to express the digit 8 and only
three bits to express digits between 0 and 7. By
using numbers 0 to 7 for the 8 heads a bit may be
saved for other purposes. The last three digits of
the address determine the sector which is to be read
by the 240.

Recall that on the rotating disc memory each track
contains 200 sectors. Suppose address 7010 is
selected. The Type 240 generates the Head Change
pulse and the Track Selection lines are energized.
Head number 7 is selected. Then sector pulses are
counted until the sector 10 pulse appears. At that
time the Load line goes true and serial data from
the disc is loaded into the Shift Register. Refer
to the simplified block diagram in Fig. 4-2. (In
the following block diagram discussions, detailed
block diagrams are not used. Only the most
important signals or line connections will be
mentioned. For a detailed discussion of the Type
240 refer to the Type 240 instrument manual.)

SERIAL DATA DATA 8
D
DATA ISC cLock DATA CONVERsioN [PATA4
DIsC SECTOR CLOCK AND PARITY CHECK | DATA 2
TRACK ORIGIN |DATA 1

T LOAD

ADDRESS AND
CONTROL CIRCUITS

HEAD SELECTION LINES

230 MINUS TRIGGER

DISC_READ
_ 4 )
SHIFT GATED
Zgégsss REGISTER  |PRINT
ADORESS  Jetock COMMAND
48 CHARACTER
SHIFT REGISTER
PROGRAM PROGRAM | 230 PRINT
LINES LINES | COMMAND
A
568 - <
356 ANALOG 230
376 DATA

Fig. 4-2. 240 block diagram--read test sequence
from disc mode.
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Recall that data is stored in the disc in serial
form, four bits of data plus a fifth bit for parity;
followed by four bits of data plus a fifth bit for
parity, and so on. The format of the Shift Register
in the Type 240 requires that data be entered one
character at a time in four bit parallel form,
therefore, a serial to parallel conversion is
required. This conversion takes the first four bits
of each character and places them on four parallel
lines labeled Data 8, Data 4, Data 2 and Data 1. At
the time the fifth bit arrives parity is checked.
The Data Conversion and Parity check section must
find that the total is an even number.

If at any time during the load process an error is
detected, a special routine is initiated which
repeats the entire sequence. That is, the 240 goes
back to the beginning, counts sector pulses all over
again and reinitiates the Load cycle from the
beginning. The Type 240 will continue to repeat this
process if an error continues to occur until stopped
by the operator by means of the STOP push button on
the front panel of the Type 240.

With the arrival of the parity bit, all four bits of
the character are available on the four parallel
lines. At this time after parity check has occurred,
the first character is shifted into the Shift
Register. The Shift Register is called a "left
shift register" because on the block diagram or

schematic the data appears to move from right to left.

After shifting the first character into the Shift
Register the Data Converter immediately begins to
convert the next four bits into parallel data. With
the arrival of the second parity bit the second
character is shifted into the Shift Register and so
forth.

In the Address Counter and Control Circuitry block
an additional counter is included called the
Character Counter. After 48 shifts have been made
into the Shift Register the Character Counter will
signal that registers are full. At this time the
Load signal will end. The Shift Register contains

48 characters or 192 bits of data. Next, the

output of each cell of the register is made

available on a parallel basis. 192 lines are present
each of which contains either a 1 or 0. A number of
these lines connect to the sampling vertical plug-in,
a number connect to the sampling time base plug-in

program
application
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new |load
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and a number to the Type 230 Digital Unit. The
program lines set vertical sensitivity and vertical
offset in the sampling vertical, equivalent time per
centimeter and delay in the time base and tell the
Type 230 what kind of measurement is to be made. The
Type 230 uses up to a total of 105 lines. With the
program made available to the Type 230 and the plug-
ins the system is now ready to make the measurement.

To initiate the measurement the Control Circuit part
of the 240 initiates a pulse called the '"230-Trigger."
This connects to the 230. The 230 proceeds through
its operating cycle making either the time or voltage
measurement as programmed. When the measurement is
completed the Type 230 puts out a signal known as

230 Print Command." The Print Command signal

couples back to the 240 Shift Register. From the
Shift Register a signal called "Gated Print Command"
goes back to the Control Cireuit.

When the Gated Print Command arrives at the Control
Circuit block an entirely new Load cycle is started.
This time however, instead of locating the address
which was placed in by the DISC TEST ADDRESS dials

on the front panel of the 240 the Control Circuit
box connects to characters 4, 5 and 6 of the Shift
Register. In each sector loaded from the disc the
first three characters of information always give

an identifying number for that particular measurement.
Thus at the present time since the first cycle was
addressed 7010 the first three characters of
information in the Shift Register contain Present
Address. Characters 4, 5 and 6 always contain Next
Address, this is to say, at the system programmers
option characters 4, 5 and 6 may be set to direct the
240 to go next to any of the 1,600 sectors available
on the disc.






