





































































































































































































































































































assembly is disturbed it might change the alignment of either the focus or the deflection coil,
and necessitate realignment as described in the coil alignment procedure. To disassemble the

coil assembly, proceed as follows:

a. Unscrew and remove the three bolts which spring-load the coil assembly

to the casting.

b. Gently slide the assembly off its two guide pins. If the CRT is in the
CRT assembly, the centering magnets and the bias and power cable socket

must first be removed.

c. Remove the three bolts which hold the focus coil retaining ring to the

assembly, and remove the ring. The focus coil can now be removed.
d. Turn the assembly over and unscrew the three clamps which hold the de-

flection coil in the assembly. The deflection coil can now be removed.

FOCUS COIL CENTERING
ADJUSTMENT (3)

COIL ASSEMBLY MAIN RING

PITCH & YAWL
ADJUSTMENT (3)

COIL ASSEMBLY
MOUNTING BOLT (3)

FOCUS CoIL
RETAINING
RING

DEFLECTION
CABLE

DEFLECTION
YOKE CLAMPS (3)

FOCUS CABLE

GUIDE BOSS DEFLECTION YOKE

Figure 4-3 Coil Assembly Components
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Reassembly is the reverse of the disassembly procedure. After the deflection coil is fastened

to the assembly, adjust the three bolts which control the pitch and yaw of the focus coil mount-
ing plate until it is approximately parallel to the deflection coil mounting plate. Then adjust
the three set screws in the focus coil mounting plate until the hole in the deflection shield is

aligned with the hole through the deflection coil. The focus coil can then be attached and

ADJUSTMENTS

There are no operator controls to be adjusted on the standard 340. If the display has a 370 Light
Pen, a gain conirol potentiometer for the light pen amplifier is located in the lower left corner
of the CRT face plate. Clockwise rotation of this knob increases the gain of the amplifier,

lowering the light threshold level necessary to activate the light pen circuit.

Centering Magnet Adjustment

Any time the CRT or coil assembly is removed, the centering magnet (Figure 4-2) must be re-
adjusted. This is accomplished in the following manner:
a. Turn off all power to the display.

b. Unplug the deflection and focus cables from the component mounting

plate (Figure 4-1), and remove the short jumper.
c. Turn the display power back on.

d. Load the LLP Maindec program into the computer and start routine 1

(ADDRESS switches set to 408). A large, dim, unfocused spot should appear

near the center of the CRT screen.

e. Locate the geometric center of the CRT screen. Adjust the two handles

of the centering magnet until the spot is centered at this position.

f. Stop the display, turn off the main power, and replace the jumper and

the focus and deflection cable plugs in the component mounting plate.

g. Turn the main power back on.
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Coil Adjustment

Whenever the alignment of either the focus or deflection coils has been disturbed or if the CRT

has been changed, these coils must be realigned. This is accomplished in the following manner:

a. Perform the centering magnet adjustment procedure through step e.

b. Turn off the main power to the display and plug the focus cable back
into the component mounting plate. Leave the jumper and deflection

cable out.

c. Connect the output of an audio oscillator or other source of a low
frequency, low voltage sinusoidal signal to the two jacks on the component

mounting plate.

d. Turn the display power back on, and start routine 1 of the LLP Maindec
program (ADDRESS switches set to 408). A spot should be seen in the center

of the CRT screen that is alternately focused and defocused.

e. Adjust the three set screws around the rim of the focus coil mounting

plate (Figure 4-3) until the spot is roughly centered at the geometric center

of the CRT screen.

f. Adjust the three pitch control bolts (Figure 4-3) until the focused and

defocused spots are concentric.

g. Repeat steps e and f until the spot is centered and perfectly concentric.

CAUTION

Do not apply any force to the neck of the CRT. The focus coil and
deflection coil should not touch the CRT.

h. Turn the display power off, disconnect the audio oscillator from the
jacks on the component mounting plate, and replace the jumper in the jacks.

Plug the deflection cable back into the component mounting plate.
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i. Turn the display power back on. A pattern consisting of a center point
and a series of squares should be seen. Throw AC switch 0 up and two diag-

onals will be seen.

j. Loosen the three clamps which hold the deflection coil to the coil assem-
bly, and rotate the coil until the pattern on the CRT raster is aligned in the

horizontal and vertical axes.

k. Tighten the three clamps. This completes the mechanical coil align-
ment procedure. Inspect the pattern on the CRT screen to determine if the
focus, raster size, raster position, D-A conversion, intensity, or speedup

adjustments must be made.

Focus

The focus of the displayed spot is controlled by a steady current through the focus coil. Because
of the tube geometry, the spot cannot be perfectly focused both in the center and at the corners

of the raster, so the best compromise is used. The focus current is adjusted as follows:

a. Turn the computer and display power on.

b. Load the LLP Maindec tape into the computer, and display routine 1

(ADDRESS switches set to 40,) with the diagonal lines. Observe the overall

g)

focus of the picture.

c. Adjust potentiometer R5 (bottom rear) in the 1705 module located in R22

for the best focus over the entire raster.

Raster Position

The square raster of the display should be centered in the CRT screen after the centering magnet
and focus coil adjustments are made. If it is not, due to unequal deflection centering, it may

be moved by the following procedure:

a. Turn the computer and display power on.
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b. Load the LLP Maindec program into the computer, and display routine 10
(ADDRESS switches set to 5]8). A square should be seen at the edges of the
raster, with either a horizontai or vertical line through the center of the

raster.

c. To move the raster along the horizontal (X) axis, adjust potentiometer R2

(center hole, Figure 4-4) in the 1567 module located at R06.

d. To move the raster along the vertical (Y) axis, adjust potentiometer R2

(center hole, Figure 4-4) in the 1567 module located at R18.

Raster Size

The size of the raster on the face of the CRT should be 9-3/8 inches from side-to-side as meas-
ured through the center of the raster. The raster size should only be adjusted after the raster

has been centered. The raster size is adjusted in the following manner:

a. Turn the display and computer power on.

Ri6

R2

RI7

Figure 4-4 Type 1567 Adjustment Locations
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b. Load the LLP Maindec programs into the computer , and display routine

10 (ADDRESS switches set to 5]8). A square should be seen around the edge

of the raster with either a horizontal or vertical line through the center.

c. Place AC switch O up. The vertical line will be displayed. Measure

this line.

d. Adjust potentiometer R16 (lower hole, Figure 4-4) in the 1567 module

located at R18 until the center vertical line measures 9-3/8 inches.

e. Place AC switch 0 down. The horizontal line will be displayed. Meas-

ure this line.

f. Adjust potentiometer R16 (lower hole, Figure 4-4) in the 1567 module

located at R06 until the center horizontal line measures 9-3/8 inches.

Common Mode Current

If a 1567 Display Preamplifier module has been changed or repaired or an adjustment of the
raster position or size has been made, the common mode current should be checked and adjusted
if necessary. The method of checking and adjusting the common mode current in these modules

is as follows:

a. Turn the computer and display power on.

b. Load the LLP Maindec program into the computer, and display routine 7
(ADDRESS switches set 468). Place AC switches 0 and 1 up and all the others
down. The four corner points will be displayed with the two lower points

displayed three times as often as the two upper points.

c. Connect an oscilloscope probe to terminal RO6Y and measure the two dc

voltages seen. These voltages should be approximately + 0.5 volts and +6 volts.

d. If the voltage range is greater than this, adjust potentiometer R17 (upper
hole, Figure 4-4) in the 1567 module at R06 so that the lower voltage is at

least + 0.5 volts.
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CAUTION

if the upper voliage is too great {approximately +7 volts), the de-
flection amplifier will overconduct and may be damaged.

e. Place AC switch 1 down. Now the two points on the left will be dis-

played three times as often as the other two points.

f. Connect the oscilloscope probe to terminal R18Y and repeat steps ¢ and

d for the Y axis preamplifier. /

Brightness
The relative brightness of all displayed intensity levels is controlled by the cathode-to-grid
bias. This bias can be adjusted to vary all the intensity levels as follows:
a. Turn on the computer and display power.

b. Load the LLP Maindec program into the computer and display routine 8
(ADDRESS switches set to 478), Eight horizontal lines will be seen on the

CRT screen, one at each intensity level.

c. Adjust the bias control potentiometer R3 (lowest hole) of the 1705 module
in R22 for the best levels of intensity. The dimmest level should be just

visible.

CAUTION

Reducing the cathode-to-grid bias by too great an amount will
produce exiremely bright spots. These are capable of burning the
phosphor coating of the CRT screen, producing holes which cannot
display the spot.

Straightness

The horizontal and vertical lines drawn by the display must be straight (except for pincushion

distortion) with no waviness or ripple. If they are not, the digital-to-analog converters must
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be adjusted. These items must also be adjusted if a 1677 Level Amplifier module or any out-
put transistor in these modules is replaced. The D-A converter is checked and adjusted as

follows:

a. Turn on the display and computer power.

b. Load the LLP Maindec program info the compuier, and dispiay routine ¢
(ADDRESS switches set to 508). A straight line will be seen passing through
the center of the raster. This line will be horizontal if AC switch 0 is down

and vertical if the switch is up.

c. Carefully observe this line for straightness. Every group of four spots
should fall on a straight line and the spots in the group should appear
straight (a very small misalignment of the spots in the group will occur but
should not ordinarily be noticable). If the line is not straight, the 1568

Digital-to-Analog Converter module in that axis must be adjusted.

d. Turn the display power off, remove the 1568 D-A Converter module with
a 1960 System Module Puller, insert a 1954 System Module Extender into
the vacant location, and plug the 1568 into the 1954. The horizontal D-A

converter is located in C02, and the vertical D-A converter is located in C08.

e. Remove the 1567 Deflection Preamplifier in the axis being adjusted.

This is located in R06 for the horizontal axis and R18 for the vertical axis.

f. Individually turn off the deflection (770) and ultor (NJE) power supplies
located beneath the CRT. The main ac power for the display may now be

turned back on.

g. Change the LLP Maindec program in the computer to routine 2 (ADDRESS
switches set to 418). Set AC switch 1 up if the vertical axis is being ad-
justed and down if the horizontal axis is being adjusted. All other AC

switches should be down.

h. Connect the direct probe from the horizontal input of the oscilloscope
to terminal E of the module being adjusted. Set the oscilloscope for 5 mv/cm

or greater vertical dc sensitivity and internal sync.
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i. Adjust the oscilloscope time base so that two horizontal lines appear on
the screen. Measure the voltage difference of these two lines as well as
possible and record this value as A\ 1 (see Table 4-4). This voltage should

be approximately 10 millivolts.

i. Set AC switch 17 up. Measure the voltage difference of the two new
lines and record this value as A\ 2. Add the values of A1 and A\ 2, and

TABLE 4-4 10-BIT DIGITAL-TO-ANALOG CONVERTER ADJUSTMENT

DIGITAL INPUT TO BUFFER OUTPUT
bit bit bit bit bit bit bit bit bit bit CHA.NGE
0 1 2 3 4 5 | 6 7 8 9 (millivolts)
ol olololololo!l| ol o ] A
ol olo|lololol|lo]l ol o]l o S
ol ololo]lololo] ol 1 o A
ol olololololol o] o]l 1 2___
ol olololo|lolo] 1] o] o As
ol olo|lo|lo|lol|lo]| o]l 1 ] S
ol ololol|l ol ol ol ol o Ad
ol olololololo |1 ] ] _
ol olololol1lolol ol o A
ol ololol|l ol ol : 1 : S
ol ololol 1 lolo] o] o] o A
ol ololol ol 1|1 ] ] : 6
ol olol 1 ]ololo|lo|l o] o A
ol ol ol o] 1 1 ] ] 1 ____
ol o]l 1 lolo]l olo]lo] o] o
ol olo | v | v | vt | 1| 1] }Ag_
o 1 lololo]l ololol ol o
o| ol 1 ] 1 1l 1 1 1 A9
ol ololo|lo]lololo]l o] o
] ] 1 1 : 1l 1 1 1 A10__

A1 +A2 _ - millivolts
2 2
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BIT
BIT

BIT

BIT

BIT

BIT

BIT

BIT

divide by two. This is the average value of the two nonadjustable, least-
significant bits of the D-A converter. The slight difference between them
is caused by the slight differences in tolerances in both the D-A converter
and the level amplifier output transistors. If these two values are not close

(#1 millivolt), check both circuits for a malfunction.

k. Set AC switches 16 and 17 up, and measure the voltage difference be-
tween the two lines. If this voltage is different from the average value of
A1 andAZ, adjust the bit 7 potentiometer (bottom rear, Figure 4-5) of

the D-A converter module. When adjusted, record this value as A\ 3.

I. Repeat step k for the seven other adjustable bits. Do each step in order,

setting the next more-significant AC switch up for each step.

N LAY Jr"."i |,~.',;'(., lgéiﬁ e .

7 rs) STE M
/ ’(‘? BUILDING _BLOCKS
@mesigorsarert

amgital

Figure 4-5 Type 1568 Adjustment Locations
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NOTE: If any bit cannot be adjusted, especially the more signif-
icant bits, it is necessary to assume a slightly different value for
the average of A1 and A 2; then readijust all the adjustable bits
in turn for this value.

Deflection Speedup

The 1.5 microsecond per point display rate in the increment, vector, vector continue, and
character modes requires that the signal to the deflection preamplifiers be momentarily much
greater than normal in order to establish the new level of current in the deflection coils before
the spot is intensified. The amount of signal increase is controlled by the 1579 Feed Forward
modules, and may be adjusted for the correct value by the procedure listed below. To insure

adequate repeatability, the deflection coil damping resistors must also be adjusted at the

same fime.

a. Turn the computer and display power on.

b. Load the LLP Maindec program into the computer, and display routine 11
(ADDRESS switches set to 528). A square will be drawn on the CRT screen
with its lower left corner at the center of the raster. The size of this square
is controlled by AC switches 12 and 13; and the intensity is controlled by
AC switches 15, 16, and 17.

c. Set the oscilloscope for main sweep delayed, and adjust the sweep delay
for 20 microseconds per centimeter. The main sweep time should be set for
0.5 microsecond per centimeter. Start the delayed sweep with the STOP
INTER signal from FO6X, and trigger the armed main sweep from the output
of the speedup delay at R11J.

d. Connect the current probe and current probe amplifier to the input of the
high-gain plug-in unit, and set the sensitivity for 0.5 volt per centimeter.
Crisscross the red and brown lead-in wires of the vertical deflection coils,

and clip the current probe around the wires where they cross.
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e. Observe a picture similar to Figure 4-6a on the oscilloscope. (The
sweep delay may have to be readjusted slightly to arm the main sweep at
a convenient time.) There should be four steps in both the rising and falling

portions of the waveshape.

f. Adjust the potentiometer R5 (top hole, Figure 4-7) of the 1579 Feed
Forward module in R16 to flatten the last part of each of the 1.5-microsecond
rising steps. This is the current through the deflection coils while the spot

is being intensified, and it must not vary if the spot is to be motionless. See

Figure 4-6b.

g. Adjust the lower right potentiometer on the component mounting plate
to eliminate the overshoot or undershoot after the fourth rising step. See
Figure 4-6¢c. This is the damping resistance across the upwards deflection

coil.

Figure 4-6 Feed Forward Waveform Adjustments
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h. Readjust R5 and the damping resistor so that the level part of the fourth
step is the same amplitude as the long line of the waveform. This line must
be straight and of constant amplitude if the spot is to be capable of repeating

itself. See Figure 4-6d.

i. Repeat steps f, g, and h for the four falling steps. R23 (lower hole in
the center, Figure 4-7) of the 1579 module in R16 controls the amplitude
of the speedup pulse and the lower left potentiometer on the component

mounting plate controls the damping of the downwards deflection coil.

i- Remove the current probe from the vertical deflection wires and clip it

around the orange and yellow horizontal deflection coils.

k. Repeat steps e through i for the horizontal deflection speedup circuit
located in RO8. Potentiometer R5 (upper hole, Figure 4-7) in the 1579 mod-
ule and the upper right potentiometer on the component mounting plate adjust
the four rising steps and the right deflection coil. Potentiometer R23 (lower
hole in the center, Figure 4-7) in the 1579 module and the upper left poten-
tiometer on the component mounting plate adjust the four falling steps and

the left deflection coil.
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R23

RS

Figure 4-7 Type 1579 Adjustment Locations

Delay Time

The operating time of the various monostable multivibrator delays is adjustable over various
ranges by an internal potentiometer. These delays are adjusted at the factory, and should not
need readjusting unless the module is changed or repaired. Some of the delays may be set for
a different value than that mentioned in Section 3 or shown on the engineering drawing. Be
sure you know what the time of the delay should be before adjusting it. The adjustment pro-

cedure is as follows:

a. Connect an oscilloscope (set for dc input and negative internal sync) to

terminal J of the module to be adjusted.

b. Trigger the delay with the program by connecting a 0.01 microfarad
capacitor (which has previously been shorted) between terminal X and

ground. A -3 volt level should be observed for the required duration.

c. To change the duration of the delay, adjust potentiometer R7 through

the access hole in the back of the module.
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d. With the oscilloscope adjusted to be triggered with the delay trigger,
connect the probe to terminal E and check for a -3 volt pulse starting at

the end of the delay period.

Repeatability

When the display is operating properly, all spots addressed to the same location appear at the
same place on the raster regardless of the previous spot location. When this occurs at a rate
greater than the eye's response time, the repeated spot location appears as a single dot. If the
repeated spot location appears elongated or fuzzy, the compensation network(s) is poorly ad-
justed or malfunctioning. These circuits may be checked and adjusted by the procedure listed
below. Refer to the Compensating description for an explanation of how and why they are used.
Note that the two electrolytic capacitors are back-to-back, so that one is functioning properiy

and the other is short circuited whenever a change in voltage occurs.

a. Turn on the computer and display power.

b. Load the LLP Maindec program into the computer, and display routine 7
(ADDRESS switches set to 468) with AC switches 0 and 8 up. Eight points
should be observed, one in each corner and two each at the center of both
the top and bottom edges. If the compensation networks are correctly ad-

justed, both the dual spots will appear as a single spot.

c. Place AC switch 1 up. The two dual spots will be combined at the
center of the raster (1000, 1000). If the compensation networks are properly

adjusted, the quadruple spot will appear as a single spot.

d. Alternate between routine 7 and routine 3 by repeatedly changing the
ADDRESS switches between 428 and 468. The same 5-dot pattern will be
observed each time but the intensity of the center spot will vary. Carefully
check the center spot to see if it changes size or location. If it does, the

comensation networks must be adjusted.

e. If the quadruple spot is elongated or displaced in the X axis, adjust the
potentiometer on component board R37 until the quadruple spot is no wider

than the single spot.
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f. If the quadruple spot is elongated or displaced in the Y axis, adjust the
potentiometer on component board R47 until the quadruple spot is no higher
than the single spot.

g. Repeat steps d, e, and f if necessary until the quadruple spot is the same

size and at the same location as the single spot.

h. After this repeatability adjustment is finished, check the deflection
speedup adjustment. These two adjustments interact with each other, and

a change in one usually requires readjustment of the other.

SPARE PARTS

The modules listed in Table 4-5 are recommended for spare parts provisioning. Table 4-6 lists
all other types of modules used in the display. Repair of these modules, the power supplies,
and the deflection amplifier require standard commercially-available components. Parts such

as the cathode ray tube, coils, and fans can be ordered directly from the manufacturer.

TABLE 4-5 SPARE PARTS PROVISIONING

Type Number Type Number
1201 2 1677 1
1562 1 1705 1
1567 1 4150 1
1575 1 4220 1
1579 1 4688 : 1
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TABLE 4-6 OTHER MODULES USED IN DISPLAY

Type Type Type
1204 4102 4604
1209 4113 4606
1304 4115 6102
1311 4218 6106
1568 4307 6113
1609 4603 6115
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SECTION 5

INSTALLATION

SITE REQUIREMENTS

The Type 340 Incremental CRT Display is easy to install at any location which meets the
physical and electrical requirements. As long as room is available in the area of the computer

installation, these requirements will be met.

Physical Requirements

Space

The 340 occupies two standard Digital vertical cabinets, with an extension and a table at-
tached to the front of the left cabinet (see Figure 1-2). It requires at least an area approxi-
mately 42 inches wide by 53 inches deep and 75 inches high to contain the display. In addi-
tion, a minimum of 2 feet is needed in front and rear for operation and maintenance. It is
recommended that 4 feet of clearance space be available in front, and 3 feet both in the rear

and along one side (preferably the left side).

The 340 weighs approximately 700 pounds, and is supported on eight castered rollers and two
screw pads (see Figure 1-2). The flooring in the installation area must be capable of support-

ing this weight as the display is wheeled about.

Environment

The 340 will operate satisfactorily under ordinary conditions of humidity, shock, and vibration
throughout a 50°F to 105°F temperature range, atupto 95% relative humidity. However,
70°F to 85°F temperature and 30% to 80% relative humidi’ry ranges are recommended (also
best for the operating personnel). The 340 dissipates approximately 1700 watts of power, re-
leasing 5900 BTU per hour. When used in a crowded installation, the room might have to be

air conditioned if the total equipment heat dissipation is too great.



Electrical Requirements

The 340 requires two sources of electrical connections, one for power and one for information
and control signals. Each source requires one or more cables which enter the equipment

through the bottom of the right cabinet (see Figure 1-2).

Power

A separate source of 105- to 125-volt, 60-cycle, single-phase power is required to operate
the power supplies in the display. A 20-foot 3-wire cable equipped with a 30-amp Hubbel
twistlock plug is provided for connection to the ac power source. On special request, the
display can be equipped for 50-cycle and/or 220- to 250-volt power. The power source must

maintain its nominal frequency within £2%.

Interface

All the signals between the computer and the display, with its various options, constitute the
interface signals. These are contained in a 25-foot, 50-wire shielded cable with Amphenol
115-114P male connectors at both ends when a PDP-1, PDP-4, or PDP-7 is used; and in four
18-conductor coaxial 1/O bus cables when a PDP-6 is used. The latter are cut to length on

order, and have Amphenol 1-900-309 female conductors at both ends.

Whether the display is controlled directly by the computer or through some intermediate op-
tional equipment such as the direct access channel, all the interface signals go through the
50-pin jack behind rack F, marked FJ on the engineering drawings, and the 22-pin connector
H27. Except for the marginal voltage, remote turn on (RTO) signal, and ground, all the in-
terface signals are standard DEC voltage levels or pulses. Refer to the DEC System Module
Catalog C—]OO for a description of these. Table 5-1 lists the signals in jack FJ, and Table
5-2 lists the signals in H27.



TABLE 5-1 INTERFACE SIGNALS AT FJ

Wire Connector Display Line Wire Connector Display Line
Color Terminal  Connection Name | Color Terminal  Connection Name
wht 1 HOTF Bit O blu 26 EO3N X7(1)
wht 2 HO1J Bit 2 blu 27 EOTU X8(1)
wht 3 HOTL Bit 3 blu 28 E115 . YO(1)
wht 4 HOTN Bit 4 blu 29 ET9N Y1i(1)
wht 5 HOTR Bit 5 blu 30 E19T Y2(1)
wht 6 HOTT Bit 6 blu 31 E19S Y3(1)
wht 7 HO2F Bit 6 blu 32 E20N Y4(1)
wht 8 HO02)J Bit 7 blu 33 E20M Y5(1)
wht 9 HO2L Bit 8 blu 34 E20L Yé6(1)
wht 10 HO2N Bit 9 blu 35 E23M Y7(1)
wht 11 HO2R Bit 10 blu 36 E25U Y8(1)
wht 12 HO2T Bit 11 blu 37 F12z* HEF*
wht 13 HO3F Bit12 | gry 38 H22N  DPY GO
wht 14 HO3J Bit 13 wht 39 FO6T RFD —» LT
wht 15 HO3L Bit 14 gry 40 HO7Y DATA SYNC
wht 16 HO3N Bit 15 wht 41 FOOX STOP INTER
wht 17 HO3R Bit 16 blu 42 H06Z LP FLAG
wht 18 HO3T Bit 17 ary 43 FO6K RESUME
blu 19 E110 X0(T) blu 44 E25R Yo(1)
blu 20 EO7N X1(1) blu 45 HO6P* VEF*
blu 21 EO7T X2(1) gry 46 FO6Y CLR FLAGS
blu 22 EO4R X3(1) blu 47 EOIR X9(1)
blu 23 EO6N X4(1) red 48 826-5 Marginal
Check
blu 24 EO3T X5(1) red 49 F106 RTO
blu 25 EO3S X6(1) red 50 Chassis Ground

*With the PDP-4 and PDP-7, the HEF (37) and VEF (45) signals are not used, but are A
ORed to form the CF signal at terminal 45, from connection at HO4P.
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TABLE 5-2 INTERFACE SIGNALS AT H27

Wire Connector  Display Line Wire Connector  Display Line
Color Terminal Connection Name Color Terminal Connection Name
wht A H21S IDP wht N F25W CHAR 4
ary B H10P CG COUNT wht P F25Z CHAR 5
wht C H11K END LEVEL gry R H10OW  RESUME
wht D H17E CM gry S DI1Y CR FROM CG
gry E H17Y ESC FROM CHAR| wht T H14J FLAG
gry F H24E INITIATE gry U D13J CIRY
blk H Chassis  Ground wht \ F18Y INTENSIFY
wht J F25H CHAR O wht w H15E L
wht K F25L CHAR 1 wht X H15F R
wht L F25P CHAR 2 wht Y H15H u
wht M F25T CHAR 3 wht Z H15J D
INSTALLING

The display is shipped as a single unit with the table removed. To install the display, it is
necessary to unpack it, assemble the table, connect it to the computer and a source of ac
power, and check it out. This is accomplished by the procedure listed below. If the display

is to be reshipped, it is recommended that the reverse of this procedure be followed.

a. With a fork-lift truck or similar pallet-handling equipment, place the

packed display within a few feet of its installation site.

b. Cut the tape which secures the table to the vertical plank, and remove
the table. The protective wrapping on the table can be removed when

convenient.

c. Cutthetwo steel shipping straps which secure the wooden top to the

wooden pallet. Remove the straps.

d. Pry the vertical plank off both the wooden top and the pallet. Remove
the plank.
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Lift the form-fitting wooden top off the display, and remove the cellu-

lose matting from beneath it.

Remove the fitted plastic bag from around the display. This bag should

be saved if the display is to be reshipped.
Lift each side panel up and off.

From the center of the lower cabinet frameremovethe bolt that fastens
each side to the wooden pallet. These nuts, bolts, and washers should

be saved if the computer is to be reshipped.

Tilt the display slightly and slide a wooden batten under the two castered
wheels that are lifted. Repeat in the opposite direction for the other
pair of wheels. This transfers the support of the display from the frame

to the wheels.

Place a ramp alongside the pallet, and carefully roll the display off the

pallet, down the ramp, and to its installation site.

Open the rear doors of each bay, and remove the two bolts which secure
each plenum door. These bolts should be placed in the holders provided

on the doors.

Remove the tape which secures the modules, cables, and light pen (if
supplied) to the cabinet. Assure that all modules are securely mounted

in their connectors.,

. Remove the two bolts from the table clamps at the rear of the left bay,
and slide the arms of the table into the slots of the clamps. Replace
the bolts through the holes in the end of the table arms to secure the

table.

Remove the fan and filter assembly from the bottom of the right bay by

disconnecting the captive screw at each side of the filter housing.

Slide the two sections of the cable port apart, and pass the cables
through the port. It may be necessary to tilt the display slightly to get

the connectors under the edge of the cabinet.

5-5



. After the power and signal cables are out, slide the cable port sections

together, and replace the fan and filter assembly .

Connect the power cable to an ac receptacle and turn on the power.
Throw the LOCAL/REMOTE switch on the 826 Power Control panel to
the LOCAL (up) position, and perform the power supply checks listed in
Section 4. When finished, throw the switch to the REMOTE (down)

position.

Connect the signal cable(s) to the display jack(s) and to the computer.

Turn on the computer and check that the display is also turned on.
Remove the protective cover from the CRT and light pen.

Load the MAINDEC diagnostic test program into the computer. Perform
all the required tests listed in the MAINDEC manual to ascertain correct

operation of the display’s logic circuits.

Perform all the above tests over again, using the marginal voltage of the
display. Perform all the tests as many times as necessary to obtain the
voltage marginsat which each rack in the display fails. Record these
margins in the log for later use. Refer to Section 4 of this manual for a

description of marginal voltage checking.

Load the MAINDEC LLP program into the computer, and perform all the
routines listed in the MAINDEC manual. This checks for proper adjust-
ment of the display. If any picture on the CRT does not correspond to

its description, perform the adjustment procedures listed in Section 4 of

this manual .



SECTION 6

ENGINEERING DRAWINGS

Reduced block schematic engineeringdrawings are contained in this section as an aid fo under-
standing and maintaining the system. Refer to the Table of Contents for a list of these draw-
ings and the pages onwhich they appear. A complete set of formal engineering drawings is
supplied separately with each system. Should any discrepancy exist between the drawings in

this manual and those supplied with the equipment, assume the formal drawings to be correct.

Logic Signals

All logic.signals are either standard Digital logic levels or standard Digital pulses. A standard
Digital logic level is either a ground (0 to =0.3 volts) or =3 volts (-2.5 to -3.5 volts). Logic
signals are generally given mnemonic names which indicate the condition represented by asser-
tion of the signal. An open diamond (———) indicates that the signal is a level and that
ground represents assertion; a solid diamond (——@) indicates that the signal is a level and
that - 3 volts represents assertion. All logic levels applied to the conditioning-level inputs of
capacitor-diode gates must be present either 1 or 3 microseconds (depending on the module

used) before an input triggering pulse is applied to the gate.

The standard Digital negative pulse is indicated by a solid triangle (—— ) and goes from
ground to =2.5 or =3 volts (-2.3 to =3.5 volt tolerances). The standard Digital positive
pulse, indicated by an open triangle (———>), goes either from -3 volts to ground or from
ground to +2.5 volts (+2.3 to +3.0 volts). The width of the standard pulses used in this equip-

ment is either 1.0, 0.4, or 0.07 microseconds, depending on the module and application.

Any other signal is non=-standard and is indicated by an arrowhead (—3) pointing in the
direction of signal flow. Figure 6-1 shows the standard symbols used in all Digital logic

drawings.



3 NON-STANDARD SIGNAL

_ D POSITIVE PULSE
_ NEGATIVE PULSE
—_—— POSITIVE LEVEL
_— NEGATIVE LEVEL
0 LEVEL TRANSITION USED AS A PULSE
—_ TRIGGERING ON THE TRAILING EDGE
OF A PULSE
—VN— CLAMPED LOAD
2 2 PNP TRANSISTOR INVERTER
2 1. BASE
' or 1 or 1 2. COLLECTOR
3z 3. EMITTER
3 3
or ~A or %é POSITIVE NAND, NEGATIVE NOR DIODE GATE
—
or ~A or ~V POSITIVE NOR, NEGATIVE NAND DIODE GATE
o e

Figure 6-1 Digital Logic Symbols
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CAPACITOR -DIODE GATE, POSITIVE OR NEGATIVE
INDICATED BY POLARITY OF THE INPUTS.

(. PULSE INPUT

2. CONDITIONING LEVEL INPUT

3. PULSE OUTPUT

PULSE INVERTER

—o0+2

—o-3

PULSE AMPLIFIER
1. PULSE INPUT, POLARITY INDICATED
BY INPUT SIGNAL
2,3. TRANSFORMER - COUPLED PULSE
OUTPUT

FLIP-FLOP (MOST FLIP-FLOPS HAVE ONLY SOME
OF THE FOLLOWING):

. DIRECT- CLEAR INPUT

. GATED-CLEAR INPUT

DIRECT-SET INPUT

GATED-SET INPUT

. COMPLEMENT INPUT

. OUTPUT LEVEL,-3VIFO,0V IF 1
OUTPUT LEVEL,OV IF 0, -3V IF §

. CARRY PULSE OUTPUT

DNOAD UGN —

1 — DE

—o0+3

Figure 6-1

DELAY (ONE -SHOT MULTIVIBRATOR)
I. INPUT PULSE
2. OUTPUT LEVEL,-3V DURING DELAY
3,4. TRANSFORMER-COUPLED PULSE
OUTPUT

Digital Logic Symbols (continued)
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X
A Y\ \
AN A

233

4

NOTES:

1.

4.

Numbers 0 thru 25 are called basic
numbers ..

When 50 pin connector is mounted on
right side of panel, if is 126; when
mounted on left side of panel, if be-
comes #29.

When 22 pin connectors aré mounted
on left side of panel, they are #28

and #29; when mounted on right side
they become #96 and 127

of panel,

At no time will @ 50 pin connector
and 22 pin connector mount on the
same side.

Figure

N\
/

’\
/s
hp
X
‘é n
R o
B
7

6-2 Digital Cable an

Y
o

When block is vertically over position,
«dd 30 fo bosic number .

When block is horizontal on 1oP. of
panel, add 60 to basic number. When
block is horizontal on bottom of panel,
odd 80 to basic number .

When standoff is on top, add 100 to
basic number . When standoff is on the

bottom, add 130 fo basic number.

Numbers will always read from left to
right, when viewed from the front, Of

wired side, of the rack.

d Component Numbe:
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Figure 6=3 Type 340 Block Diagram
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CLEAR 2
BR Pl
100
YW L "
(0D BR Y %
100 L
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£29
G
PM XM M ™ WM veM M
0 1 2 T; Tn ¢ Ys T?
R s T u v W X z
@50 E8 [ F2 y ¥
] ——
ULy iy N M N T T W Y zy_] |
[ 0 0 40 Y 40 0 « L ~ SCxs
0 1 b | 0 i 0 P o1 | I
) MODE MODE MOE 5 FIND | Hore
ESCAPE PULSE —> © £ -
p R
1/
= |
1000 X v
/64 SRR [ SN [ S N S . ENS R UV ¢ U i KU, - — 4
. 0 . . JaVZAN
8RO BR] Y B8R BBR BR -3V "
i ’ E236 ‘ i 233
READ N
i £26 Cam R 1o Moe ———
MODE 6115
- P E26 £E26 Rl — @ Eb
T A SCx4 ( eB) ( #C) 5 E26 £29
~A W C'f@ GB
K | 4113
F8 c29 C p A LX) oC ) I |
] rﬂ_ZwLJLJ M N Wl T W 1T ZﬁZY Wl Z
J N ko [0 0 0 Q 0 0 9 [ —®rUN
Ol o sC ] L o, 0 ! 0 tp T Lgl 6115
H | J 'R 0 1 - 2 ol BwBLE | £
002 | €29 i 7 \ RSN RESUVME
F7 ) BRg
| el |
STORE SCALE - = LEVEL | F £ K H U s X v
el | G- R A R M RN N M =
0 1 1 1
0 1 0 1 - -3 I = | B8RS Bl B8R0, BRyg BERD, BRI, -3¢
BBRY{, P BERs Bl — 4

Figure 6-5 Type 340 Input Register

and Parameter Store Logic

BS-D-340-0-28
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THESE THREE MODULE INCLUDED CNLY
IS PROVIDED WIiTH 340.

R
;6115
F22

| Mgi
*0.
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v+ Ve T A
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F 26! N

W,
X

CLEAR BRVI
COUNT BRV:

i Ui

BRMY
|
8

BBR

LP PULSE

LP ENABLE

]
. L
A
K
(A |
'Lmlf
v

COUNT Y

INITIAT

6-13

Figure 6-6 Binary Rate Multiplier and Increment Logic
BS-E-340-0-29
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Figure 6-7 Horizontal and Vertical Deflection Registers
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Figure 6-14 Follow or Hold
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Figure 6=17 Component Mounting Plate
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