



























































3.7 TIMING AND CONTROL (see Figure 3-6)

System timing is derived from a single
crystal oscillator. From this source four-
phase bit clocks are derived and from these
four phase character clocks are derived
occurring, for an n bit character, 1/n
times as frequently as the bit clocks.

There are also a number of other miscel-
laneous timing pulses generated. The
Address Counter is clocked at the character
rate and has a total length precisely equiva-
lent to the total number of character spaces
in the total memory loop. The output of this
counter, then, uniquely identifies a location
in memory. Memory Control provides
circuitry whereby priority may be estab-
lished for memory entry or where memory

alteration may be inhibited.
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Figure 3-6. Timing and Control Circuits
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4.1 GENERAL

Maintenance consists of cleaning, visual

, inspection, and troubleshooting. Preventive
S E c "' I 0 N 4 maintenance should be based on the amount
of use and the environment in which the
, equipment is used.
MAINTENANCE

4.1.1 CLEANING

Remove loose dirt by vacuum or soft dry
cloth. Cleaning of the interior of the unit
should be done on a semi-annual basis.

Abrasive cleaners should not be used.

4.1.2 VISUAL INSPECTION

After cleaning, the equipment should be
carefully inspected for such defects as poor
connections, damaged parts, etc. The
remedy for most visible defects is obvious;
however, if heat-damaged parts are dis-
covered, determine the cause before re-

placing parts or the damage may be repeated.

4.2 ADJUSTMENTS

The following paragraphs are recommended
adjustment procedures to be carried out
observing the CRT face.
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4.2.1 VIDEO AMPLIFIER

The video amplifier is located at the rear

and top center of the Irascope Chassis.
e Intensity Limiting (See Figure 4-1)

= WARNING -

Impropen sequence of adfustment
oh too rapid an adfustment ma
burn the Phosphor Screen in tZe
CRT and cause permanent damage.
This contrnol is set fon a de-
sinable intensity at the factonry
and should not be considered
untif CRT Tube aging warnants

a brighten Level,

The Front Intensity Control should be

fully counter-clockwise but not OFF. As

the knob is slowly rotated clockwise and

the image gets brighter, theIntensity Limit

Control should be turned counter-clock-

wise to reduce the image intensity. This

adjustment should be made in discrete

steps for safer control.

e Focus

The Focus Control (see Figure 4-1)
should be set for desired focus with a
full pattern on the CRT face and prefer-
ably extending to all four corners.
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4.2.2 CHARACTER GENERATOR

The Character Generator (see Figure 4-2)
is a swing out assembly located on the
right side of the Irascope Chassis. The
circuits on this assembly deal mainly with
character quality and not with size. The
adjustment that alters the size (height) of
the character, will control the character
size within the limits set by the Y Minor
Deflection Amplifier.

e Beam Current

Monoscope Beam Current should be set
low and still produce a discernable
character.

e Focus

The Focus should be set for sharp
definition of characters while displaying
all the characters of the target.

e Sweep Amplitude

Sweep Amplitude will control the per-
centage of Horizontal Sweep across the

Character.
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INTENSITY

LIMITING
(HIDDEN)
CHARACTER
SIZE
(HEIGHT)
FOCUS
2-69
Figure 4-1. Video Amplifier (Top Center)
Y Minor Deflection Amplifier (Bottom Center)
CHARACTER
HOR. GAIN HOR. SKEW SWEEP AMP
MONOSCOPE
BEAM CURRENT
( HIDDEN)
MOND%SECOPE FOCUS CHARACTER
(HIDDEN) VERTICAL
AMPLITUDE
CHARACTER
PHASING
VERTICAL
POSITION
VERTICAL
GAIN
HOR. POSITION VERTICAL
SKEW

/-69

Figure 4-2. Character Generator
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Example:

Insufficient Sweep A 24 A A
Proper Sweep

Excessive Sweep A A A A A

e Vertical Amplitude

Vertical Amplitude will control the

percentage of vertical sweep across the

character.

Example:

Insufficient Sweep m

Proper Sweep AAAAA

Excessive Sweep A AAAA

1t is desirnable to show a minute
amount of margin above and below
the chanracter. The height of the
charactens should be contholled
with the Y Minor Deglection
Amplifien.

e Phasing

Character Phasing will alter phase
relationship between the Monoscope
Vertical Scan and CRT Y Deflection.
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e Horizontal Position

Horizontal Position will move the sweep
start point on the Monoscope target.

This may be adjusted by selecting a
character located at the left hand edge

of the target and centering it horizontally.

Example:

Proper HHHHH
Improper 4 4 44 4

Improper F FFFEEF

Vertical Position

Vertical Positioning is similar to hori-
zontal but a character at the top edge of
the target should be chosen.

Example:
Proper A AAAA
AN A NN ANERANEAY
Improper
Improper A A A A A
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e Gain

The Horizontal and Vertical Gain
Controls will move the characters with
respect to the left and top edge. An
example of a pattern to choose for

alignment would be:

HOHOA9A9
Proper Gaiﬁ HOHOA9A9
Improper Gain H ; H(A9 A9
Hor. VeIrt.
HJ') 1) A% A"

Position Conthol Adjustment should
precede Gain Control Adfustment.

e Skew

Prior to adjusting the horizontal and
vertical Skew Controls it is necessary
to display a pattern of characters
located in a row and column on the

Monoscope Target.

Example:

Proper Horizontal Skew - HIJKLMNO

Improper Hor. Skew - HIJKLMNO

Proper Vertical Skew - A
I

Q
Y
!
)
1
9
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Improper Vertical Skew

1
<O“>

[y

4.2.3 DEFLECTION AMPLIFIERS

The Deflection Amplifiers (see Figure 4-3)
are located on a swing out assembly at the

rear of the Irascope Chassis.

Prion to adjustment of the Hornizontal
and Vertical Centeniﬁg Contnols the
intensity should be increased to a
Level where the Rasten Lines can be
observed, It wiLl also be necessany
to display a complete row of charac-
tens at the top and bottom of the CRT
Face. 1In ordern to have a complete

rnow at the bottom, it may be necessary
to insent severnal carniage retfurns

aften the finst row.

© With the Raster Lines defining the limits
~ of the image, adjust the Horizontal and
+ Vertical Controls for optimum image

. centering.

424 Y MINOR DEFLECTION AMPLIFIER

The Amplifier Board (see Figure 4-1) is
mounted at the rear and bottom of the
Irascope Chassis. The control for raster
Line thickness, or character height, is
located on this board and is accessible

from the Chassis rear.

4-5



VERTICAL CENTERING

E/;,
%‘\ HOR.
= CENTERING
4-69

Figure 4-3. X & Y Deflection Amplifiers
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3-69

Figure 4-4. Logic Rack Assembly
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4.2.5 LOGIC RACK ASSEMBLY

The Logic Rack (see Figure 4-4) is a swing

out assembly located on the left of the
Irascope Chassis.

e Line Space (Vertical Drive, Card
Location 20)

The Line Spacing Controls R7, R13,
R20 (top to bottom, Card Location 20)
will alter the space between Raster

Lines.
R7T - Positions Line Signal at Zero*
R13 - Adjusts Feedback for D/A Gain*

R20 - Adjusts Output Amplitude*
* Ref. Dwg. 5394 - Sheet 1.

o Characters Per Line

This control will expand the Horizontal
Sweep so that the number of characters

on one line can be changed.

e Sweep Length (Horizontal Line Length)

This control will change the Raster Line

length and should follow the characters

per line adjustment.

e Sweep Gate (Retrace Blanking, Card
Location 11)
The retrace period of the beam is
equivalent to six character times and
the display should be blanked for the
sweep return. The Sweep Gate Control
should be adjusted so that the left

TRAS-13-9

margin is aligned with the first charac-

ter on the first line.

The sequence for this adjustment should
be to initially reset, then clear and type
in several characters and a carriage
return for a number of short lines to

define a left margin.

Oscillator Square Wave Shaping

For this adjustment it will be necessary
to use an Oscilloscope and monitor Card
Location 9, Pin A6. The control should
be set for the best display of a square

wave.

Blink Clock Frequency (Card Location 6)

Adjustment of the Blink Clock Frequency
will change the blinking effect of the
Cursor and the speed with which the
Cursor moves from character to
character. This adjustment can best

be made while depressing the Advance
Space Key.

LFR Pulse Width (Card Location 5)

The Load Function Register pulse width
may be set for a duration of 600us to

1 ms. This period of time is to allow
for switch bounce to settle before loading
the Function Register. An Oscilloscope
will be necessary to monitor the pulse
width signal at Location 5, PinB29.

The switch bounce transients may be
monitored on the same card at Pin B13.
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4.2.6 DELAY LINE LENGTH
Shocks sustained by the delay line during
shipment may be cause for one or a com-

bination of the following symptoms:
1. Wrong Characters Being Displayed
2. Garbled Characters
3. Precessing Characters
4. All Question Marks
5. All Blanks
6. Inability to Clear the Display

It will therefore be necessary to make this

adjustment prior to any other.

A Tektronix 453 Oscilloscope or equivalent
is to be used for monitoring the points to

be mentioned.
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e Disconnect the line from Card 22, Pin
A30 to Pin B9.

e Connect a wire from Card 10, Pin B5
(Start Pulse) to Card 22, Pin B9 and
monitor this point while triggering with
the start pulse. The second channel of
the scope should monitor Card 22,

Pin A30.

Proper alignment of the line will display
identical sweeps on the scope. The sweep
should be completely clean for the entire
The Delay Line length

adjusting screw is to be found by lifting the

period of 16. 66 ms.

keyboard. The screw will be seen on the
right corner of the Delay Line Assembly.
A long shank screwdriver is preferable for

the adjustment.
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SECTION 5
TROUBLESHOOTING
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APPENDIX

IRASCOPE - INTERFACE

The Standard IRASCOPE interface is made through the output

, 'connector mounted in the rear of the un1t

The Data Transm1ssmn is asynchronous and conS1sts of an eleven

- unit pattern at a 1200 baud rate. The pattern is the common teletype pattern
cons1st1nDr of a start element (always Spacmg), eight data elements and a
double stop element (always marking).

B1ts 1 through 7 of the data elements specify the data while b1t 8
is. reserved for opt1_ona1 data requ1rements. Bit 8 however, is utilized in the
‘interface controlled address function. -

- TRANSMIT MODE

When data is prepared on the screen for transmission to external equipe
ment, an EOM should be used at the end of the rnessage. When the transmit"
key is depressed, transmission will start at the location of the Cursor and
continue until the EOM is reached. All data between the initial location of the
Cursor andthe EOM will be transmitted. The Cursor will visibly move as the
data is being transmitted and will stop at the EOM The IRASCOPE automa-
tically goes back to the receive mode after the EOM has been transmitted.

It should be noted that when transmit is ‘initiated the IRASCOPE

" raises the "Request to Send" line. The transmission will take place only when
* the "Clear to Send" line is high; otherwise the Cursor’ will move only one
‘position and stop. 4 . |

RECEIVE MODE
, The IRASCOPF is in the Receive Mode whenever it is on and not in
“the transmit mode. When data is transmitted to the IRASCOPE it will start

at the location of the visible Cursor and_ continue to fill up memory locating
and be displayed serially. '
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The visible cursor will not move when data is being placed on the

. diSpiay by external equipment. -The only‘interface commands that can
change the position of the visible cursor are fhe "RESET'" and the "CLEAR"

" commands. At the receipt of an EOM, ‘tlnue interface counter will reset to the

' position of the visible cursor. -

-

CONTROL WORD ADDRESS

- While incoming data, nominally will start at the location of the
‘visible cursor, other start locations can be specified by using the Control
" word address command. This command will move the interface counter to

'any’location. desired. The following data will start at the command location.

. NOTE

Some care must be exercised when using this
command, since the command location refers
to the memory location and not necessarily to
the display location. The program must be

~ aware of the relation between memory locations

and displayed locations.

The address of the two sets of locations initially are identical and will

be incremented identically as long as no carriage return is used.

For e'xamp_lce: Utilizing a 64 éhé;actef line, the first character of
the second line would be Location Number 73. This accounts for |
the six blank spaces necessitated by the retrace time. This would
be the 73 location on the meinory as well as on the display screen.

- If, however, a carriage return had been used in the tenth position’

' of the first line, and assuming it was the first carriage return used,

then the first position of the second line would display the data in
mémory location 17. |



- CONTROL WORDS

' When Control words are transmitted to the IRASCOPE, care must
be taken to insure that an even number of characters have preceded the.
control word. Further, a dummy character must be added after the
control word. This dummy character will not be displayed. If the control
word 1s sent after an odd number of characters, it will not be interpreted

'as_ a contr01‘ word, but will be displayed as a character. The following

dummy character, then, will also be displayed.

This rule is necessitated by the requlrements of the Control word
_‘address Interface Command. In order to properly utilize this Command,
a 16 bit word must be assembled in proper order. The in/out register

1s in fact a 16 bit register and normal 8 bit characters are alternately
placed in the two, 8 bit halves. A control word, h6wever, to be propei'lﬁr
recognized must be placed in the first half of the régister. The Control
word address command requires not onljf that the command be recognized
but that the address portion of ,thé word be of sufficient length for prdper
‘addressing. ' ;
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Figure 1 shows the structure of the Control Word Address Command.

' Control Bit structure
word address of address
e N T
N/A[0]0]0]1 | Code
8 |7]|6|5|4|3|2[1| 8|7|6|5|4|3|2]|1]| Bits
~_ N
I

Word 1 | Word 2

In summary;

a) Twowords are required to properly utilize the control word -
address.

b) The first word must- have been preceded by an éven number
of characters.

¢) Bits 4, 5, 6, & 7 of the first word define the Command.

d) Bits 3,2, &1 of the first word are the most significant
bits of the address

| e) The e1ght b1ts of the second word are the less significant
bits of the address, with bit 1 being the least significant bit.

f) | For other Control words rule a) and b) apply.

g) | Any character can be used as a dummy for the other
~Control word.

SOME HELPFUL HINTS
1. 1If possible, terminate each line of data with a carriage Il‘etu'rn.

2. Carriage returns generated by the keyboard are automatically
followed by 6 blanks to compensate for line retrace.
- 3. ) Carriage returns generated by in/out interface are not automatically
followed by blanks. Therefore the program must supply these
blanks (6). = '
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