








































































































between them are 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.

(j) Program the computer to alternately switch bit 7 and bits 8 and 9, and note
the voltage difference of the two lines. If this voltage is different from the
average value of the unadjustable bits, adjust the potentiometer behind the hole

nearest the plug end of the module. See Figure 4-1 for the adjustment locations.

(k) Repeat step (j) for each bit in turn. Each bit must be adjusted for the same

value.

NOTE: [fany bitcannot be adjusted, especiaily the more signif-
icant bits, it is necessary fo assume a slightly different value for
the average of Al + AZ2; then readjust all the adjustable bifs in
turn for this value.

Raster Position - The raster should be located in the center of the CRT screen. If it is not, it

may be moved by the following procedure:
(@) Program the computer to display vertical and horizontal lines along each

edge of the raster.

(b) Adjust potentiometer R2 (center hole, Figure 4-2, in the Type 1567 module

located in B17) to center the vertical lines.

(c) Adjust potentiometer R2 in the Type 1567 module in location BO8 to center

the horizontal lines.

Raster Size = The size of the raster on the face of the CRT should be nine and three-eighths
inches per side. It may only be adjusted after the raster is centered. The raster size is adjusted
in the following manner:
(a) Program the computer to alternately display the most positive and most neg-
ative horizontal lines (see Table 3-1). Measure the distance between these lines

at their center.

(b) Adjust potentiometer R16 (lower hole, Figure 4-2) in the Type 1567 module
located in B17 for nine and three-eighths inches between the midpoints of the

two horizontal lines.
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Figure 4-2 Type 1567 Adjustment Locations

(c) Program the computer to alternately display the most positive and most neg-

ative vertical lines. Measure the distance between these lines at their center.

(d) Adjust potentiometer R16 in the Type 1567 module located in BO8 for nine

and three-eighths inchesspacingbetween the midpoints of the two vertical lines.

Common Mode - If a Type 1567 Deflection Preamplifier module is replaced, it may be neces-

sary to adjust its common mode current. This may be done by the following procedure:
(a) Program the computer to alternately display the most positive and most neg-

ative addresses inboth the horizontal and vertical positions at the dimmest intensity

level.

(b) Connect an oscilloscope to terminals F or Y on the Type 1567 module. The

two voltage levels present should be approximately +0.5 volts and + 6 volts.



(c) If the voltage range is greater than this, adjust potentiometer R17 (upper

hole, Figure 4-2) so that the lower voltage is 0.5 volts minimum.

CAUTION

If the higher voltage range is too great (approximately +7 volts),
the deflection amplifiers may be burned up.

Brightness - The relative brightness of all displayed intensity levels is controlled by the cathode-
to-grid 1 bias. To vary the relative brightness, the following procedure is used:
(@) Program the computer to dispiay eight separate lines on the CRT, each line at

a different infensity level.

(b) Adjust the bias control potentiometer R3 (lowest control) on the Type 1705

module in D02 for the best levels of intensity.

CAUTION

Reducing the grid bias by too great an amount will produce an ex~
tremely bright spot on the screen of the CRT, which can burn a
hole in the screen.

Delay Time = The variable delay of the Type 4301 modules may be adjusted as follows:
(@) 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 or 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.

(d) With the oscilloscope adjusted to be triggered with the delay trigger, con-
nect the probe to terminal E and check for a =3 volt pulse starting at the end

of the delay period.

Focus - The focus of the spot may be adjusted by changing the current through the Focus Coil

as follows:



(a) Program the computer to display the two alternate diagonals on the screen
of the CRT. Observe the focus along each line, especially at the corners and

the center.

(b) Adjust potentiometer R5 (bottom rear) in the Type 1705 module in D02 for
the best focus over the entire tube face. If astigmatism is present, adjust the

alignment of the Focus Coil.

Mechanical Adjustments

Focus Coil - The focus coil may be moved in any direction by the adjusting screws provided.
It can move in or out, tilt in either direction, and move sideways. It should require adjust-
ment only when a CRT has been replaced. In order to align the focus coil correctly, the short
brown jumper on the mounting plate in the bottom of the CRT housing should be removed and
a sinusoidal signal (such as that obtained from an audio oscillator) connected in its place.
This will cause the focus current to vary rapidly, focusing and defocusing the spot so that the
concentricity of the focused and defocused spot can be observed. When the coil is perfectly
aligned, the focused and defocused spots should be perfectly concentric. There should be no
circular motion as the spot changes from its unfocused to focused condition. The coil need

not be perfectly aligned for most applications.

Deflection Yoke - The deflection yoke adjustment affects only the angular position of the

display on the tube face. The three aluminum clamps holding the yoke may be loosened to

rotate the display. It should only require adjustment when the CRT has been removed.

PERIODIC MAINTENANCE

Clean the Rotron fan filters in the deflection and focus output amplifiers once a month with
soapy water. Spray with Filter-Kote (Research Products Corporation, Madison, Wisconsin)

or equivalent.

Clean dust from the Deflection Output Amplifier Heat Sink and Resistor Stacks once every six

months.

Check accuracy of ladder decoder alignment as desired. These should require readjustment
only when a level amplifier module is replaced, or once every six months. See decoder adjust-
ment procedure, page 4-4.
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Refer to the NJE manual for maintenance requirements of the EQR 60-6 power supply .

TROUBLESHOOTING

An understanding of operation of the equipment as described in Section 2 should allow many
maifunctions fo be isolated to a particular circuit or component. Further isoiation may then
be accomplished with the schematic diagrams in Section 5. When troubles do occur, it is
most advantageous to trace each signal path from input to output and compare the signals

observed with the Standard DEC Signal for both shape and timing.

Some of the possible malfunctions do not lie in the logic circuitry and cannot be found by the
standard deductive process. Those peculiar malfunctions which affect the beam are listed in

Table 4-3 below.

TABLE 4-3 POSSIBLE CRT BEAM MALFUNCTIONS

Symptom ] Probable Cause
Beam deflects over one Possible shorted Deflection Output Amplifier transistor
half axis only. (2N1719) or open lead in deflection yoke cable.
Some locations on tube Check Buffer Register, Level Amplifiers and Decoder
face cannot be addressed, adjustments for the axis involved.

i.e., missing spots in a

line.

Ripple, jitter, or other Defective high voltage power supplies.
size changes that occur
at edges of screen but

not in cenfer.

Spots appear elongated. Deflection setup delay is shorter than the required
Trouble is most apparent 35 microseconds, or yoke damping resistor open.
when two successive

points are widely separated.

If any malfunction ever occurs, enter both the symptoms and remedy in Table 4-4. Be explicit

and write clearly so that someone else may later read and understand the history.
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TABLE 4-4 SPECIFIC MALFUNCTIONS

Symptoms of Abnormal Operation

Remedy




This section
signal paths in the Type 30E Precision CRT Display. This information is in the form of logic
diagrams, schematic diagrams, wiring diagrams, wiring tables, and cable schedules. An expla-
nation of logic symbols is also included. These diagrams should be consulted for all signal

tracing and troubieshooting. if any difficuity occurs in understanding the diagrams, the

SECTION 5

DIAGRAMS

contains the necessary information to locate and identifyv all
contains the necessa intormation fo locate and identity all t

7

h

equivalent DEC engineering drawings listed in Table 5-1 should be consulted.

TABLE 5-1 LIST OF DIAGRAMS

Figure Title EqDL;EiéaII\T:T
5-1 DEC Logic Symbols A=======
5-2 Type 30E Logic Diagram D-30908
5-3 Type 30 Display Housing Schematic C-30909
5-4 Type 30E Logic Circuits Panel Wiring Diagram D-30914
5-5 Type 30 Display Housing Wiring Diagram C-30916
5-6 Type 30E Cable and Wiring Diagram B-22117
5-7 Type 811 Power Controi Panei Wiring Diagram C-22i0i
5-8 Logic Circuits Power End Panel Schematic B-10801
5-9 Deflection Amplifier Heat Sink Wiring Diagram B-22106
5-10 Deflection Amplifier Resistor Stack Wiring Diagram C-22106
5-11 Deflection Amplifier Printed Circuit Layout B-22116
5-12 Deflection Amplifier Module Schematic B-22100
5-13 Type 722 Power Supply Schematic RS-722
5-14 Type 770 Power Supply Schematic RS-770
5-15 Type 1559 Light Pen Amplifier Schematic RS-1559
5-16 Type 1562 Reference Supply Schematic RS-1562
5-17 Type 1564 Digital-to-Analog Converter Schematic RS-1564
5-18 Type 1567 Display Preamplifier Schematic RS-1567
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TABLE 5-1 LIST OF DIAGRAMS (continued)

Figure Title E'théigall\T:f

5-19 Type 1669 Indicator Driver Schematic RS-1669

5-20 Type 1705 Bias and Focus Schematic RS-1705

5-21 Type 4213 Quadruple Flip-Flop Schematic RS-4213

5-22 Type 4214 Quadruple Flip-Flop Schematic RS-4214

5-23 Type 4301 One=Shot Multivibrator Delay Schematic RS-4301

5-24 Type 4603 Pulse Amplifier Schematic RS-4603 |
5-25 Type 4604 Pulse Amplifier Schematic RS-4604

5-26 Type 4677 Level Amplifier Module Schematic RS-4677

5-27 Type 4688 Intensifier Module Schematic RS-4688

CABLE SCHEDULE

J-1 to Logic Panel Amphenol
Display Control Signals 115-115S
Wire Socket Cable Line Wire Socket Cable Line
Color Pin Pin Name | Color Pin Pin Name
w/blk BO3N ] AC-0 | w/red gnd 33 CDP ret
w/bm BO3R 2 AC-1 w/orn BO1S 34 cbp
w/red BO3T 3 AC-2 | w/yel gnd 35 LDP ret
w/om BO3U 4 AC-3 |w/gm BO1Y 36 LDP
w/yel BO2N 5 AC-4 | w/blu gnd 37 DDP ret
w/gm BO2R é AC-5 | w/vio B25E 38 DDP
w/blu BO2T 7 AC-6 | w/gry gnd 39 LPF ret
w/vio BO2U 8 AC-7 | wht BI5SM 40 LPF
w/gry B12N 9 AC-8 | w/blk BI6 M 4] INT-1
wht BI2R 10 AC-9 | w/bm B16U 42 INT-2
w/blk B22N 21 I/O-0 |w/red Bl6Y 43 INT-3
w/bm B22R 22 I/O-1 | w/yel ST-BI15 45 LPS
w/red B22T 23 I/O-2 |w/gm ST-BI1 46 NAC
w/om B22U 24 I/O-3 | w/blu +10MC term.| 47 | +10 MC
w/yel B23N. 25 I/O-4 | w/vio 811-5 48 -15 volts
w/gm B23R 26 I/O-5 | wht gnd 50 ground
w/blu B23T 27 I/0-6

w/vio B23U 28 I/O-7

w/gry B12T 29 I/O-8

wht B12U 30 1/0-9
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CABLE SCHEDULE (continued)

J=2 from Logic Panel Amphenol
Indicator Signals 143-022-04
Wire Socket Cable Line Wire Socket Cable Line
Color Pin Pin Name Color Pin Pin Name
w/blk BOSF A H-0 w/blu BO9V H H-6
w/bm BOYJ B H-1 w/vio BO9X J H-7
w/red BOSL C H-2 w /gry BITF K H-8
w/om BOYN D H-3 w/blk B11J M H-9
w/yel BO9R E H-4 w/gry J-1, 46 W NAC
w/om BO9T F H-5 w/blk -i5v Y -15volts
w/brn gnd Z ground
J-3 from Logic Panel Amphenol
Indicator Signals 143-022-04
Wire Socket Cable Line Wire Socket Cable Line
Color Pin Pin Name Color Pin Pin Name
w/blk B10F A V-0 w/gry | BIIL K V-8
w/bm B10J B V-1 w/Elk | BIIN M| v
w/red B10L C V-2 w/grn BilR T int-1
w/ormn BION D V-3 w/blu BITT U int-2
w/yel BIOR E V-4 w/vio BITV \ int-3
w/grn B10T F V-5 w/gry B1T1X W LPS
w/blu B10OV H V-6 w/blk -15vV Y -15volts
w/vio B10X J V-7 w/brn gnd Z ground
P-4 from CRT Housing Amphenol
Deflection Signals 126-195-:
Wire Socket Cable Line Wire Socket Cable Line
Color Pin Pin Name Color Pin Pin Name
microdot A08B A left microdot| AI7A E up
teflon teflon
microdot AO8A B right blu +50V ST F +50volts
teflon blk gnd H ground
om +10V C +10 volts
microdot Al7B D down




CABLE SCHEDULE (continued)

J=5 from Logic Panel Amphenol
Intensity and Light Pen Signals 126-221
Wire Socket Cable Line Wire Socket Cable Line
Color Pin Pin Name Color Pin Pin Name
?

w/bm B16N B int=1 brn Z-BNC F INT
w/red B16T c int-2 w/blu B15V H LP gate
w/om B16X D int-3 w/vio -15V J -15volts
w/yel B25) E int-A w/gry | gnd K ground
P-6 from Deflection Yoke Cinch-Jones
Deflection Currents P-308-FH
Wire Socket Cable Line Wire Socket Cdable Line
Color Pin Pin Name Color Pin Pin Name
blk P-4,F 1 +50V orn P4,A 6 left
wht P-4,F 2 +50V yel P-4,B 7 right
red P-4,E 5 up brn P-4,D 8 down
J-7 from CRT Housing Cinch~-Jones
Focus Current S$-302-AB
Wire Socket Cable Line Wire Socket Cable Line
Color Pin Pin Name Color Pin Pin Name
yel P-5,K 1 ground grn 2N457A-C 2 focus
P-8 from Type 770 Power Supply Amphenol
CRT Bias and Heater Voltage 26-4404-8S
Wire Socket Cable Line Wire Socket Cable Line
Color Pin Pin Name Color Pin Pin Name

fm
red 770-1 1 +265V blu 770-5 5 -150v
blk 770-3 3 ground blk 770-8 8 6.3 vac
whit 770-4 4 6.3 vac
P-9 from CRT Tube Winchester
CRT Ultor Voltage 456
Wire Socket Cable Line Wire Socket Cable | . Line
Color Pin Pin Name Color Pin Pin Name
wht 770-A A +10KV || shield 770-B B ground
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CABLE SCHEDULE (continued)

S-10 from CRT Housing
CRT Socket Connections

12-pin Tube Socket

Wire Socket ~ Cable Line || Wire Socket Cable Line
Color Pin Pin Name Color Pin Pin Name
brn 6.3VST 1 6.3vac {iom D021 10 +200V
grn D02X 2 bias yel D0O2Y 11 INT
brn resistor ST 12 6.3 vac

P-11 from Logic Panel Cinch-Jones
+10 and =15 velt Logic Power P-308-FP
Wire Socket Cable Line Wire Socket Cable Line
Color Pin Pin Name Color Pin Pin Name
grn MC+10 land 2 +10volts || blk MC gnd 7and 8 ground
red MC -15 3and4 =15 volts

J-12 from Logic Panel BNC
X Analog Voltage Microdot 50-3920
J-13 from Logic Panel . BNC
Y Analog Voltage Microdot 50-3920
J-14 from J-5 BNG
Z Intensifying Voltage Microdot 50-3920
P-16 to 811 Power Control Panel Miller Electric
Primary 115 Volt 60 CPS Power 034-2
Wire Socket Cable Line Wire | . Socket Cable Line
Color Pin Pin Name || Color Pin Pin Name
blk FL1 1 115VAC|| grn chassis 3 ground
wht FL2 2 115VAC

P-17 from NJE Power Supply Amphenol
Main AC Power ' 160-5
Wire Socket Cable Line Wire Socket Cable Line
Color Pin Pin Name || Color Pin Pin Name
blk th 1-1 1 115 vac || grn chassis 3 ground
wht tb 1-2 2 115 vac




P-18 to J-19

115 Volt 60 CPS Power for Type 770 Power Supply

CABLE SCHEDULE (continued)

P-20 from 811 Power Control Panel
115 Volt 60 CPS Power for Power Supplies

J-21 from BOSW

Horizontal Reference

J-22 from B17W
Vertical Reference

WIRING SCHEDULE

Amphenol
160-5 and 160-4

Amphenoi
160-5

BNC
Microdot 50-3920

BNC
Microdot 50-3920

gz;z From To
wht 811-2 811-8
wht 811-3 811-6
blk 811-6 cooling fans
blk 811-8 sail switch
brn 811-9 sail switch
red 811-10 cooling fans
blk EQR 60-6B, tb 1-1 P-11, 1
wht EQR 60-6B, tb 1-2 P-11, 2
jumper EQR 60-6B, tb 1-3 EQR 60-6B, tb 1-4
jumper EQR 60-6B, tb 1-4 EQR 60-6B, tb 1-3
jumper EQR 60-6B, tb 1-5 EQR 60-6B, tb 1-6
jumper EQR 60-6B, tb 1-6 EQR 60-6B, tb 1-5
jumper EQR 60-6B, tb 1-7 EQR 60-6B, tb 1-8
jumper EQR 60-68B, tb 1-8 EQR 60-6B, tb 1-9
jumper EQR 60-68B, tb 1-9 EQR 60-6B, tb 1-8
jumper EQR 60-6B, tb 1-10 EQR 60-6B, tb 1-11
jumper EQR 60-6B, tb 1-11 EQR 60-6B, tb 1-12
grn EQR 60-68B, tb 1-12 P-11, 3; chassis gnd
red EQR 60-6B 50V pos. +50V standoff on deflectiom amp .
blk EQR 60-6B 50V neg. gnd on deflection amp. panel




Miscellaneous signal . Indicates direction only. No voltage levels or
timing considerations implied.

DEC negative-going 3 volt pulse, usually from ground to -2.5 volts.
Pulse widths of 70,400, and 1000 nanoseconds.

DEC positive-going 3 volt pulse, usually from =C volts to ground. Pulse
widths of 70,400, and 1000 nanoseconds.

Negative level, =3 volts. Greater than one microsecond.
Positive level, ground. Greater than one microsecond.

Negative-going level which triggers on its leading edge, or differenti-
ates. Open diamond and arrow for positive-going levels.

Negative-going level which triggers on its trailing edge. Open diamond
and solid arrow for positive-going levels. Also applicable to pulses.

Clamped load resistor. Normally goes to =15 volts, with the output

—AAAN—@ .
clamped to =3 volts. Gives ground and -3 volts output pulses or levels.
COLLECTOR Inverter. A transistor in common-emitter configuration,
BASE with biased input on its base. Emitter must be at ground to
conduct. Ground input cuts it off and -3 volt input sat-
EMITTER urates it. Delay =20 nanoseconds.

Similar to standard inverter but with lower

S

INPUT ouTPuT  Pulse Inverter.
l/ driving power. Used only with Capacitor-Diode Gates.
OUTPUT
TRIGGER
INPUT Capacitor-Diode Gate. Differentiates the input if the
conditioning level has had the proper voltage for approx-
CONDITIONING imately three microseconds.
LEVEL INPUT
INPUT |
NPUT 2 AND QUTPUT !_oglc Gate . May.be either AND or inclusive OR., depend-
—] or —————  ing on polarity of inputs and output. Number of inputs un-
INPUT 3 OR limited.

INPUT |} NAND OUTPUT
or
INPUT 2 NOR
INPUT 3
GATED |NPUT|
QUTPUT
INPUT PA +or —
LEVEL OUTPUT
|
PULSE OQUTPUT
INPUT DELAY
Time
Dmoss— j_—
PROPAGATE
ZERO OUTPUT(S) onE
OUTPUTS OQUTPUTS
|
DIRECT DIRECT
CLEAR SET
N 1.

INPUT

FF
p
ZERO
INPUT

~
ONE
INPUT

COMPLEMENT
INPUT (S)
OUTPUT
IOUTPUT(S)

IDENTIFICATION

l ———INPUT(S)-—|

NAND or NOR Logic Gate. Same as an AND or OR Logic
Gate with an inverter which may be gated. Qutput polar-
ity opposite to input polarities.

Pulse Amplifier. Amplifies and standardizes DEC pulses.
Output is from a pulse transformer, giving either positive
or negative pulses depending on which side is grounded.

Delay. A monostable multivibrator which produces one or
two level outputs while it is timing out, and then may
trigger a Pulse Amplifier. Operating time adjustable.

Flip-Flop. A bistable multivibrator with numerous inputs
and two outputs, which may be buffered. Outputs shown
twice, with diamonds indicating voltage levels in each
state . Positive pulses from ground to +2.5 volts required
to set or clear on inputs. A complement input changes the
state regardless of the previous state, and may generate a
propogate pulse output.

Analog Amplifier. Any amplifier that operates over a con-
tinuous voltage.range. May have single or multiple inputs
and/or outputs. Generally Fequires-different voltages.

Other types of circuits, such as Digital-to-Analog Con-
verters, Electronic Switches, Switch Filters, Level Ampli-
fiers, etc. Shown in any shape or orientation.

DEC Logic Symbols
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Figure 5-27 Type 4688 Variable Intensifier Module Schematic
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