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WARNING 

Maintenance procedures should be performed by qualified 
service personnel only. 

High voltages are present within the unit and, under certain 
conditions, are potentially dangerous. All electrical safety 
precautions must be observed. 

Inherent implosion protection is employed in the CRT design; 
however, the tube may be damaged if it is subjected to rough 
treatment or dropped while being removed from or installed 
in the display. Exercise caution during these operations. 
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CHAPTER 1 

GENERAL INFORMATION 

1.1 GENERAL DESCRIPTION 

The VR 14 is a completely self-contained CRT display that provides a 6.75-in. x 9-in. viewing area in 

a compact 19-in. package. The VR14 requires only analog X- and Y-position information and an 

intensity pulse to generate sharp, bright point-plot displays. Except for the CRT itself, the unit is 

composed of all soliq-state circuits, utilizing high-speed magnetic deflection to enhance brightness 

and resolution. The inputs for the X- and Y-deflection may be balanced or single ended, bipolar or 

offset, and positive- or negative-going without any modification to the VR14. The intensity pulse may 

be time multiplexed or gated by a separate input to allow the screen to be timeshared between two 

inputs. 

VR14 construction is modular for easy maintenance. Any subassembly or major component can be re

placed in minutes using only a screwdriver. The VR 14 is available in a standard 19-in. rack-mounted 

unit or in a free standing table-top version. 

l .2 SPECIFICATIONS 

VR 14 Specifications are as fol lows: 

Physical: 

Spot Size: 

Jitter: 

Repeatab i Ii ty: 

Height 
Width 
Depth 
Weight 
Viewable 

10-1/2 in. 
19 in. 
17 in. 
75 lb 

Area 6-3/4 in. x 9 in. 

~20 mils inside the usable screen area at a brightness 
of 30 fl 

~± 1/2 spot diameter 

~± l spot diameter 
(Repeatability is the deviation from the nominal location 
of any given spot) 
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Gain Change: 

Temperature. Range: 

Relative Humidity: 

Brightness: 

Linearity: 

Deflection Method: 

Focus Method: 

High Voltage: 

Shielding: 

Overlaod Protection: 

Deflection Amplifier 

From a fixed point on the screen, less than± 0.3% 
gain change for each ± 1% line voltage variation 

0° C to 50° C (operating) 

10% to 90% (noncondensing) 

~30 fl; measured using a shrinking raster technique 

Maximum deviation of any straight line wil I be~ 1% 
of the I ine length measured perpendicular to a best-fit 
straight line 

Magnetic (70° diagonal deflection angle) 

EI ectrostat i c 

10.5 kV de nominal (voltage proportional to input line 
voltage). Supply is self-contained and equipped with 
a bleeder resistor 

CRT is fully enclosed in a magnetic shield 

Unit is protected against fan failure or air blockage 
by thermal cutouts. Power supply and amplifiers are 
current I imited. Phosphor protection is provided against 
fault conditions. 

a. Deflection Amplifiers are de coupled and are capable of sustaining a full 
screen ac or de deflection at environmental extremes. 

b. Input Specifications 

l. Inputs are differential 

2. Differential input impedance, 5kQ minimum 

3. Input sensitivity, 500 mV/in. maximum (200 mV/in. with resistor change) 

4. Common Mode Rejection Ratio, 40 dB 

5. Maximum operating input, ±6V. (Maximum operating input is the 
sum of the common mode input and the differential input) 

6. Input offset not to exceed± 1/2 peak-to-peak input signal 

7. Maximum nonoperating input, ±50V 

c. Full screen deflection and settling time to within ±1 spot diameter, ~18 fJS· 

d. Small signal settling time to within 1/2 spot diameter, ~l µs for a 0.1-in. 
deflection · 

e. Small signal linear slew rate, ~0.4 in./l µs 

f. Velocity error coefficient, 500 ns maximum. (Average ramp delay between 
input and output) 
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Z-Axis 

Power 

a. Z-Input 

A negative transition from>+ 2 .4V, but not exceeding +8V, to ~+O .8V, 
but not more negative than -4V, in> 20 ns wi 11 cause an unblanking pulse 
at the CRT cathode from approximately +60V to ground with a duration of 
>200 ns at the 50 percent points. Delay between the 50 percent point of 
the negative input transition to the 50 percent point of the output pulse is 
less than 100 ns. Driver must sink 4 mA. 

b. Z-Direct 

A positive-going pulse not exceeding 65V, but at least 45V in height and 
not exceeding 10 µs, but at least 1 µs in duration, wi 11 unb lank the CRT to 
a viewable intensity. This signal is ac coupled to the CRT grid. 

c. .Channel Select 

With the Channel Select Switch in the Channel 1 position, a positive level 
of greater than +2 .4V, but not exceeding +8V wi 11 enable the Z-input circuit. 
A level. of less than +0.8V, but not more negative than -4V, will disable the 
circuit. With the switch in the channel 2 position, a positive level wi 11 dis
able the Z-circuits; a negative level wi 11 enable it. Placing the switch in 
the channel 1 and 2 position disables this input. 

a. All power supplies necessary for operation of the unit are self-contained. 

b. Input Requirements 

Voltage: lOOV ± 10% 
115V ± 10% 
230V ± 10% 

Selectable by tap changes. 

Frequency: 

Power: 

Current: 

Type: 

50 - 60 Hz 

~500W 

~SA 

Single Phase 

1 .3 BLOCK DIAGRAM DESCRIPTION 

Figure 1-1 is the functional block diagram of the VR14. The X- and Y-position signals are connected 

to their respective A225 deflection amp I ifi er circuit boards through pola.rity reversal switches. The 

A225s boost the input signal to a level sufficient to drive the power transistors, while also providing 

gain and position controls. In turn, the power transistors drive the deflection yoke that positions the 

electron beam on the screen. lhe yoke currents are then passed through a 0.5-ohm resistor that con

verts the yoke currents back into voltages that are used as feedback for each A225 deflection amplifier. 
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This feedback al lows the A225 to produce an exact current replica in the yoke of the input signals. 

The intensity input is applied to the W682 circuit board that converts this input to a 60V pulse which 

drives the cathode. The cathode pulse is negative going; this pulse turns on the electron beam, ere-. 

ating a spot on the screen. The W682 accepts a gating input that al lows the intensity pulse to be time

multiplexed between two input sources. The G838 fault protection board disables the intensity circuit 

in the event of a ± 20V failure. This prevents the phosphor screen from burning, as there would be no 

deflection under these conditions. 

Line power is passed through a fuse, an on-off switch, and then through two normally closed thermal 

cutout switches. The switches are located on the +20V regulator heat sink and the X-deflecti on heat 

sink and, in the event of a fan failure or excessive temperature on either heat sink, VR14 input power 

wi II be shut off unti I they cool down. The Ii ne power is then connected to the power transformer, the 

high voltage power supply, and the fans. The high voltage supply converts the input line voltage to 

11 .5 kV that is connected to the CRT anode. The power transformer has three basic secondaries, a 

6.3V for filament, a 35/130 for CRT electrodes, and a 58V center tapped for deflection. The 

58 Vac is rectified and filtered to provide ± 35 Vdc unregulated. This ± 35 Vdc is regulated with 

circuits on the G836 board, along with four power transistors on the regulator heat sink assembly. The 

regulated output is ±20 Vdc and is distributed to the deflection amplifiers. The 35/130 ac is rectified 

and filtered on the G836 to generate ±80 Vdc and +400 Vdc. The -80 Vdc is used for the brightness 

potentiometer which is tied to the grid. One side of the brightness control is connected to another 

potentiometer on the G836 which can adjust the maximum brightness range of the brightness potenti

ometer. The +400 Vdc is supplied directly to G
2 

and also to one side of the focus potentiometer on 

the G836 board. The wiper of the focus potentiometer goes directly to the focus electrode on the CRT. 
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CHAPTER 2 

OPERATION 

2 .1 INSTALLATION 

The VR 14 is shipped either as a standard RETMA 19-in. by 10-1/2 in. (10-7 /16 in.) rack-mounted 

unit or as a table-top model (without chassis slides} with its own decorator cover. The VR 14 can operate 

from a power line frequency between 47 and 63 Hz. The input line voltage, however, is specified by 

the letter designation after the VR14 (O ,C is l 15V; A,D is 230V; and B,E is lOOV .) The VR14 

can operate with any of the three input line voltages simply by changing the jumpers and intercon

nects on TBl and TB2 (see Figure 2-1). 

Equipment cooling is the most important VR14 installation requirement. Fans draw air from the bottom 

of the unit; therefore, at least l in. of free air space must be provided below the bottom chassis. The 

table-top model keeps the bottom l in. above the table surface with four adjustable feet. In the rack

mounted unit, if equipment is mounted immediately below the VR 14, as long as there is open area under 

the VR14 fans (a screen is acceptable; a solid plate closer than l in. is not}, proper cooling can occur. 

The same requirements apply, on the rack-mounted unit, to the area immediately above the unit. The 

table-top model has a solid top cover. The cooling air exits from the rear of the unit. Therefore, at 

least 2 in. of free space must be provided immediately behind the unit. (Do not push the VR 14 flush 

against a wall or solid vertical surface that would cut off air circulation.) 

NOTE 

Before applying power to the VR 14, ensure that the polarity 
switches on the rear panel and the position potentiometers 
are set for the particular input signals being used. Because 
of the universal nature of allowable input signals, the de
flection amplifiers may be driven into saturation far off 
screen by a wrong combination of polarity and position 
settings. Leaving the deflection amplifiers saturated way 
off screen continuously may cause damage. See Paragraph 
2 .5 and Table 2-2 for proper settings. 
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Figure 2-1 Input Power Jumper 
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2 .2 FRONT PANEL CONTROLS 

The on/off, brightness control, and the channel select control switches are located on the front panel. 

The on/off switch turns on input power to the VR14 when the knob is rotated clockwise from the maxi

mum counter-clockwise off position. Turning the knob clockwise also increases the brightness of the 

displayed information. A delay of about 30s occurs before information appears on the screen while the 

CRT filament warms up. In an operating system, it is recommended that power be left on the display 

even when it is not in continuous use so that the filament warmup delays do not occur. 

The channel select switch works in conjunction with the channel select signal applied at the rear 

connector. When not using the dual-channel feature, the select switch should be in the 1 and 2 posi

tion. When using the dual-channel system, points on the screen will be intensified from Z-intensity 

inputs only when the channel select signal at the rear connector is high and the channel select switch 

is in the channel 1 position. If the channel select _input signal goes low while the select switch is at 1, 

intensification ceases. On the other hand, the channel 2 position works in the opposite manner. If 

the channel select input signal is low and the select switch is at 2, Z-intensification signals wil I 

intensify on the screen. Thus, if a group ofinformation points is to be separated from another group, 

separation can be achieved by having group 1 intensification pulses occur only when Z-select line is 

high, and group 2 intensification pulses occur only when the Z-select line is low. Channel select 

position 1 & 2 overrides the select input signal and displays every intensification pulse of both chan

nels at once. To observe only channel 1 information, select channel 1 and al I channel 2 points are 

locked out. By selecting channel 2, only channel 2 points are displayed. 

2.3 REAR PANEL CONTROLS AND CONNECTORS 

The rear panel {see Figure 2-2) has two slide switches, seven BNC connectors, and an Amphenol 24 

contact Blue Ribbon {DEC type) connector. (The mate is DEC No. 12-03466, Amphenol No. 57-30240). 

Table 2-1 I ists rear connector pin assignments. 

The two slide switches allow the polarity of the X- and Y-input signals to be selected as to their re

sponse on the CRT screen. Physically al I the switches do is interchange the +X with the -X BNC 

connections and the +Y with the -Y BNC connections. With the polarity switches in the - position, 

the CRT beam, when viewed from the front, wil I go up and to the right if the Y- and X -input si gna I 

voltage becomes more positive; with the polarity switches in the+ position, the beam goes up and to 

the right when the input signals become negative. The input reference is always the +BNC referred to 

the -BNC (pin 7 with respect to pin 8 for X, pin 10 with respect to pin 11 for Y). 
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24 Pin 

Pin No. 1 

Pin No. 2 

Pin No. 3 

Pin No.4 

NOTE 

When unipolar inputs are used (suchasOV to +2Vor OVto 
-6V representing the ful I screen) the polarity switches 
must not be reversed from their originally setup position. 
If the input is OV to +2V and the switches are in the -
position, switching to the +position will drive the de
flection amplifiers into current limit because, instead of 
offsetting the unipolar input signal, the offset and input 
will aid driving the deflection into current limit off 
screen. 

I NPUT 
POLARITY 

Figure 2-2 VR14 Rear View 

Table 2-1 
Rear Connector Pin Assignments 

BNC Function 

Z-Select High input enables Z-intensify to occur 
if channel select switch on 1. A low 
input enables Z-intensify to occur if 
channel select switch on 2. 

Chassis ground 

Chassis ground 

Z-Input When this input goes from high to low, 
an intensity pulse is generated 
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Table 2-1 {Cont) 
Rear Connector Pin Assignments 

24 Pin BNC Function 

Pin No. 5 Chassis ground 

Pin No. 6 Chassis ground 

Pin No. 7 +X Input One side of the X-input signal line 

Pin No. 8 -X Input Other side of the X-input signal line 
{or ground for single ended inputs) 

Pin No. 9 ± X input Shel I Shield or signal reference ground for 
X-input 

Pin No. 10 +Y Input One side of the Y-input signal line 

Pin No. 11 -Y Input Other side of the Y-input signal I ine 
{ground for single ended input) 

Pin No. 12 ±Y Input Shel I Shield or signal reference ground for 
Y-input 

Pin No. 13 Z-Direct Input signal that directly modulates 
CRT grid {ac coupled) 

Pin No. 14 Chassis ground 

Pin No. 15 Chassis ground 

Pin No. 16 Not used, assigned for VR14 options 

Pin No. 17 Not used, assigned for VR14 options 

Pin No. 18 Not used, assigned for VR14 options 

Pin No. 19 Light Pen output {only on VR14L) 

Pin No. 20 Light Pen output (only on VRl 4L) 

Pin No. 21 Chassis ground (only on VR14L) 

Pin No. 22 Not used 

Pin No. 23 Not used 

Pin No. 24 Not used 

2 .4 INTERNAL CONTROLS 

The VR14 internal adjustments include six potentiometers, X-position, X-gain, Y-position, Y-gain, 

focus, and brightness preset. All adjustments are accessible through the top of the VR14 {see Figure 

2-3). On the rack-mounted model, the unit is moved forward on the chassis slides unti I the adjustments 

can be reached. The table-top model has access holes though the top of the case only for position and 

gain. Access for focus and brightness preset is gained by removing the case cover. 
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POSITION---'---+-

HORIZONTAL 

VERTICAL 

Figure 2-3 VR14 Top View 

The gain and position adjustments ore located on the top, left central portion of the VR14 (as viewed 

from the front). The two forward potentiometers on the deflection circuits ore the horizontal gain on 

the left, the vertical gain on the right. The two rear potentiometers ore the horizontal position on the 

left, the vertical position on the right. The gain adjustments allow the VR14 to accommodate a range 

of input signal amplitudes and expand or contract the horizontal and vertical deflection to suit full

screen requirements. The position controls accommodate a variety of input signals and al low offset 

inputs to be centered on the CRT screen. Once initially adjusted for the particular input signals used, 

the gain and position controls wi 11 rarely hove to be adjusted. Gross positioning off screen or exces

sive gain deflecting off the extremities of the screen should be avoided, since the deflection amplifiers 

will go into current limiting and may overheat if allowed to stay in this condition any length of time. 

Turning the X- and Y-goin controls clockwise increases the gain or displayed image size. Turning the 

X- and Y-positions clockwise moves the displayed information left and down, respectively. 
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The focus and brightness preset adjustments are located at the top, right central portion of the unit. 

They are on the power supply regulator circuit (G836) that is somewhat recessed from the top of the 

unit. The brightness preset is the rear of the two. This potentiometer allows the range of the front 

panel brightness control to be limited to any maximum brightness desired. Turning the brightness 

preset counter-clockwise increases the maximum brightness range of the front panel control. Generally, 

this control is set so that at maximum brightness setting on the front panel knob, the displayed in

formation does not 11 bloom 11 causing a degradation in resolution. The focus potentiometer is in front 

of the brightness preset. The adjustment is quite insensitive and requires severe I turns to go through 

focus. 

2.5 INPUT SIGNAL REQUIREMENTS 

NOTE 

The deflection amplifiers must not be driven so that the 
CRT beam is off screen for any length of time or permanent 

,, damage may occur. Ensure that input deflection sign~ls 
fail to a safe, on-screen value. 

The VR14 requires analog voltage inputs for the X- and Y-deflection, and a logic level change or 

pulse for intensify. The X- and Y-inputs are identical, however, because the CRT is a 3 x 4 rec

tangle, only 3/4 the horizontal deflection is required for full vertical. The deflection inputs are 

differential but may be driven from single-ended sources. When using single-ended sources, the 

differential input is helpful in eliminating annoying ground loops and hum, etc. By carrying the 
11 local 11 common or ground along with the deflection signal from where it is generated, a quasi

differential signal is generated. Instead of terminating this ground at the VR 14 chassis, use the 

ground as if it were one side of a differential signal (the other side being the deflection signal itself). 

TheVR14 will use the deflection signal with respect to its own ground and not the VR14 ground, which, 

most I ikely, wil I be different causing picture ripple and hum. If a separate ground is not available, 

the single deflection signal is applied to one side of the differential input, the remaining differential 

input is terminated with the source impedance of the driving signal or, if this is low, the input is 

simply grounded (signal ground not chassis ground. Signal ground is the shell of the BNC connectors 

that are isolated from the chassis or pin no. 9 and pin no. 12 that are X- and Y-signal ground, res

pectively). Never use chassis ground for X- and Y-input reference - always use signal ground. When 

using balanced or differential inputs, tie each side of the twisted-pair shielded cable to the two 

inputs and the shield to the signal ground. The importance of using signal ground cannot be over

stated; most noise and washing displays are a result of indiscriminate grounding. 
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The minimum voltage signal for full X-deflection is 2V peak-to-peak and l .7V for Y and Rl and R2 

on the A225 are 3.3k (see Figure 3-1). For larger input signals, Rl and R2 are normally lOk. With 

lOk, the maximum input sensitivity is 0.5V in. The input impedance is 5kQminimum for maximum 

sensitivity (R l and R2: 3. 3k) and 20k minimum for R l and R2 = lOk. When driving long cables (more 

than 30 ft) high-speed deflection may not be possible unless the cables are terminated in a low imped

ance (less than lOOQ) since the VR14 input impedance is too high for this application. An easy way 

to attain high-speed deflection is to use the 24-pin rear connector for the input signals and place the 

terminator across the BNC connectors (since they are in parallel with the input). Needless to say, if 

terminated lines are used, the X- and Y-driving source must be of low enough impedance to tolerate 

the additional load. 

The deflection amplifiers can be operated as inverting or noninverting by selecting either: +or - on 

each polarity switch at the rear panel. If the polarity switches are down, -, the deflection on the 

screen will go up and to the right when the deflection signal on the +BNC (pins no. 7 and no. 10) 

goes more positive with respect to the -BNC (pins no. 8 and no. 11 ). If the polarity switches are up, 

+, the deflection on the screen wil I go up and to the right when the deflection signal on the +BNC 

(pins no. 7 and no. 10) becomes more negative with respect to the -BNC (pins no. 8 and no. 11 ). 

Input signals larger than 2V may be used by attenuating with the gain controls and Rl and R2 on the 

X- and Y-deflection circuit boards. However, the potentiometers become much too sensitive for input 

signals greater than lOV peak-to-peak and R l and R2 shou Id be increased to provide pre-attentuation 

for these larger input signals. The input signals may be bipolar such as ±5V or unipolar such as OV to 

+5V or OV to -5V. The position potentiometer allows the deflection to be offset plus or minus half a 

screen; thus, a unipolar signal may be completely centered on the screen. Offsets more than half of 

the full-scale inputs cannot be handled. In other words, if the full-scale deflection is offset from OV 

by more than half its full scale value, centering on the screen cannot be accomplished. A 3V peak

to-peak deflection signal, for example, may not be offset from 0 by more than ±l .5V. So ±l .5V, 

OV to -3V or OV to + 3V are a II acceptable, but a deflection input that goes from + lV to +4V cannot 

be used until it is shifted down a minimum of lV. Table 2-2 summarizes the control settings for vari

ous inputs. 

The Z-intensify input requirement is simply a TTL transistion from high to low. This triggers the inten

sity circuit to generate a 300-ns intensify pulse. The driver must sink 4 mA when low. 

NOTE 

The intensify signal must be delayed from the X- and Y
position signal for an appropriate length of time to allow 
the deflection coi I to settle the electron beam t.o its re
quired position. Failure to do so displays smeared dots 
that are located incorrectly on the screen. 
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Input 
Deflection 

±2V to 5V 
0, 0 =center 
+2V to +5V is up 
and to right 

OV to +2V to +5V 
0, 0 =upper right 
screen 

OV to -2V to -5V 
0, 0 =lower left 

Table 2-2 
Control Settings 

Position 
Setting 

With no inputs, set 
position on X and Y to 
center (OV at A02-A 
(for X) A03-A (for Y)) 

With no inputs, set 
-2.2V@ A02-A, A03-A 
with X- and Y-position 
potentiometers 

With no inputs, set 
+2 .2V de @ A02-A 
A03-A with X- and Y
position potentiometers 

NOTE 

Rear 
Polarity Switch 

Down 
(-) 

Up 
(+} 

Up 
(+) 

All signals are +BNC with respect to -BNC. Reversing in
put connections is the same as reversing the rear polarity 
switches. Al I single-ended signals applied to +BNC must 
have -BNC tied to signal source ground. The -BNC can
not be left open circuited. 

Also, at least a 500 ns waiting period must be al lowed to intensify a dot before commanding the 

electron beam to move to its next location. Not giving enough time to intensify a dot after the de

flection is settled will also smear the dot, since the deflection amplifier will start "dragging" the dot 

to the new position. The amount of delay required from the time new X- and Y-position information 

is presented to the VR14 and the intensify pulse is requested.depends upon how large a position change 

is requested and how perfectly settled the dot has to be to its final ideal position. Full-scale de

flection changes, such as far left to far right or corner to corner, require a 20-µs waiting period for 

the dot to settle to within 0.01 in. of its final value. If larger errors can be tolerated, 18 µs may be 

used. Small deflection changes require much less time. A 0. l in. change can be settled in less 

than l µs. If there is no way for the circuits driving the VR14 to distinguish small position changes 

from large ones, each change must be assumed to be large and thus requires the worst-case delay. 

Also, if the D/A converters driving the display have 11 gliches 11 (error spikes generated while chang

ing values), proportionately longer delays are required, since the deflection amplifiers will have 

to recover from the 11gliches 11
• 
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The Z-direct al lows direct modulation of the brightness. Positive-going signals increase brightness. 

This input is not direct coupled; therefore, de brightness information cannot be used. The RC ,time 

constant is approximately 30 ms. The Z-direct may be used with or without the Z-intensify input. 

If Z-direct is used with Z-intensify, it can alter the brightness of the normal intensify pulse by 

adding or subtracting at the CRT grid. This is accomplished by pulsing the Z-direct with a pulse of 

equal duration with the Z-intensify. By varying the amplitude and polarity of the Z-direct pulse, 

the dot will be of a different brightness. When using Z-direct without the Z-intensify (such as for 

vector intensity control or any other nonpoint plotting application) the signal must be large enough 

to overcome the CRT cutoff. A typica I direct signa I wil I have 5V to lOV of actua I brighness infor

mation riding on top of a 40V pedestal; the 40V pedesta I insures that the CRT will reside below cut

off. 

The Z-select works in conjunction with the front panel channel select switch. The Z-select allows 

the Z-intensify pulse to be gated or time multiplexed. When the channel select switch is on the 1 

and 2 position, Z-select inputs have no affect on the VR14. When the channel select switch is in 

the 1 position, Z-intensification occurs only when Z-select input is a TTL high. When the channel 

select switch is at 2, Z-intensification occurs only when Z-select is held at a TTL low. Thus, if 

two separate pieces of information are to be displayed, by placing Z-select at a high only during 

channel 1 intensification times, and low only during channel 2 intensification times, both curves 

will be displayed when the channel select switch is at 1 & 2 and only channel 1 when channel 1 is 

selected, and channel 2 when channel 2 is selected. 
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CHAPTER 3 

THEORY OF OPERATION 

3.1 X- ANDY-DEFLECTION CIRCUITS 

The X- and Y-d~flection circuits are identical; therefore, only one axis will be described. The de

flection circuit consists of the A225 circuit board, two power transistors, and a deflection yoke {see 

Figure 3-1). The input signal, after going through a polarity reversal switch, is applied to pins E and 

Bon the A225 circuit board. The input signal is handled as a differential or balanced signal, even if 

the input is driven from a single-ended source (the single-ended source being a special case of a 

balanced input where one side is grounded). R 1 and R2 establish the minimum input impedance and 

form an attentuator with R3, the gain potentiometer. The voltage developed across R3 is amplified and 

converted from balanced to single-ended by amplifier El. E 1 is an inverting amplifier whose gain is 

established by the resistor ratios of R7 to R4 and R6 to R5. The bandwidth of the amplifier is tailored 

by C5 and C6, which act internally on the integrated circuit, and C13 and C14, which act at high 

frequency to roll off the low frequency gain established by the R7 to R4 and R6 to R5 ratios. A ±6V 

is generated for both El and E2 from the ±20V. This is done by dropping resistors Rl8 and Rl9 and zener 

di odes 05 and 06. 

Cl and C3 and C2 and C4 are local high frequency bypass filters for the ±6V to reduce any high 

frequency signal noise at each operational amplifier, thus avoiding the possibility of parasitic oscilla

tion. The single-ended output of El is connected to R4, which is the input to the actual deflection 

amplifier; El serves more as a signal conditioner-preamplifier. 

The amplifier is essentially an inverting voltage to current amplifier, that is, an input voltage is con

verted to an output current 180° out of phase or inverted with respect to this input. Because the input 

is a voltage, however, the output current must be converted back into a voltage in order that the 

feedback compare volts with volts. Current is converted to voltage with a 0.5Q resistor in series with 

the yoke. The voltage ~cross this resistor is an exact replica of the current flowing in the yoke; thus, 

the amplifier compares the input voltage with the yoke current to ensure that the yoke current is an 

exact replica of the input position signal. E2 compares the input voltage at R4 with the feedback 

voltage at R33, R 10. 
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Figure 3-1 X- and Y-Deflection Circuit 
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Because the amplifier has voltage gain, only a small voltage is needed between pins 10 and 9 of E2 

to cause large changes in the output. Pin 9 of E2 is referenced to ground through Rl3, which is 

strictly an impedance balancing resistor that minimizes offsets in E2 due to temperature changes. There

fore, pin 9 is essentially grounded. If any voltage appears at pin 10 of E2, the output will immediately 

respond in a manner thattendsto reduce the voltage at pin 10 to zero; thus, a null is always achieved 

at pin 10 of E2. If a variable voltage is present at the input of R4, the output (or yoke current) wi 11 

vary in such a manner that a continuous nul I is achieved at pin 10. The only way this can occur is if 

instantaneously the yoke current undergoes exact equal and opposite changes to those occurring at the 

input to R4. Therefore, the yoke current will be an exact but opposite polarity replica of the input 

voltage. 

In absolute numbers, the actual yoke current versus input voltage can be determined by comparing 

resistor ratios. For example, if +lV is applied to the input of R4, l mA will flow through R4. This 

occurs because the amplifier forces pi~ 10 of E2 to OV; thus, one side of R4 is OV, the other is lV, so 

l mA flows. This current does not flow into pin 10 of E2 because, if it did, pin 10 would rise in volt

age because the input of E2 looks I ike a high impedance. The current must flow through R 10 and R33. 

The only way for this to happen is if the feedback voltage is a negative value, because R l O/R33 is tied 

to pin 10 which is OV; so pin A must be negative. In fact, if l mA flows through RlO and R33, the 

feedback voltage must be 3.2Vand negative. The -3.2Voriginates from the 0.50 resistor in series 

with the yoke; therefore -3.2V divided by 0.50 current is flowing through the yoke. This, of course, 

is -6.4A which is an excessive amount of voltage and current limit circuits (explained later) would 

probably be cal led into action to limit the output transistors. 

The remaining transistors on the A225 boost the current from E2 to a sufficient drive level to operate 

the power transistors on the large heat sink. The output of E2 drives Q l through its base resistor R 14. 

Q l serves two purposes: a stage of inversion and a level shifter. Inversion is necessary to get the 

final output in the proper polarity for negative feedback. Level shifting is required to drive Q2 at its 

base voltage; E2 cannot do this alone. The Q l stage has no voltage gain but has current gain. 02, 

however, has voltage and current gain and is where the true output voltage is first generated. Q2 is 

a 11grounded 11 emitter amplifier where, in this case, the emitter, although tied to +20V, can be con

sidered 11grounded 11 and the collector resistor R23 is not tied to -20V but, for analysis, tied to -40V. 

Q2 has the capability of swinging its collector almost a full ±20V. This large swing is necessary for 

the yoke and must swing as close as possible to the ±20V. The reason for this wi II be explained later. 

The collector of 02. drives Q3 and Q4 which are emitter fol lowers for the positive and negative outputs. 

Since a low output impedance is necessary, emitter fol lowers are used; however, Q3 and 04 are not 

capable of handling the output power necessary since each can only drive 0.5A. A bootstrap power 

stage is used to raise the emitter follower current capability to the ±4A required. This is accomplished 

with two power transistors on an external forced-air cooled heat sink. 
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These external transistors are essentially 11slaved 11 to the 03 and 04 emitter followers. Because the 

positive swing and negative swing work in the same way, only the positive is described. When the 

amplifier is required to deliver positive current in the yoke, the circuit responds by turning 02 on, 

thus placing a positive voltage on the base of 03. 03's emitter responds in a similar manner; however, 

it cannot supply the necessary yoke current. Sti 11, 03 attempts to deliver the necessary current. 

Unlike a normal emitter follower, Q3 1s collector is not tied to +20V, but instead to the base of the 

2N4399 Power Transistor. Thus, when Q3 tries to deliver the output current from its emitter, this 

very current must flow into Q3's collector from the base of the 2N4399 which wi 11 now turn on. Be

cause the 2N4399's collector is also tied to the output (the yoke) it also supports the output current 

and, in fact, becomes the primary source of output current. Depending on Q3 1s demands, the 2N4399 0 

is completely slaved to Q3. If Q3 turns on harder, so does the 2N4399. If Q3 shuts off, so does the 

2N4399. Therefore, the output looks like it is an emitter follower (Q3) but the 2N4399 delivers all 

the current and handles the necessary power dissipation requirement. 

To minimize power consumption, the output would like to operate in Class B; that is, while positive 

current is required, no negative current transistors should be turned on and vice versa. However, this 

approach creates problems at the point where the transition between positive and negative current 

takes place. The reason is that one set of transistors does not shut off exactly where the other set 

takes over, but instead shut off prematurely. This creates a dead zone or 11 no man's land 11 where neither 

the positive nor the negative transistors are on and controllable. The appearance on the CRT screen 

of such a phenomenon is a bunching or nonlinear compression of displayed information where it occurs 

(usually near the center of the screen). This problem can be solved by not al lowing the positive 

transistors to shut off at zero, but rather conduct somewhat into the opposite side's region. In so doing, 

the positive transistors would not shut off, for example, unti I the negative transistors were wel I turned 

on. Thus, the amplifier would have control to cancel any nonlinearities that might occur. This task 

is accomplished with R23, R26, R27. The major influence is R23 because it places voltage between 

Q3 and 04 bases which allow one to be on a little into the conduction region of the other. If R23 

were 0, the dead zone would be very abrupt causing maximum distortion. On the other hand, as R23 

is increased, the transistor conducts further and further into the opposite side's operating region. This 

creates two major problems. The power dissipation causes excessive heating oUhe output stage and 

the extra current required overloads the power supply. The value of R23 is chosen, therefore, to 

minimize dissipation but also to minimize the cross-over distortion. 

The output at the yoke has the capability ~f swinging a full ±20V. This is necessary because even 

though the yoke is less than 0. 10 at de, it has inductance; thus, to force current through at high 

speeds requires a lot of voltage (V =L b..i/ b..t ). To change 2A through 20 µH in 2 µs requires 20V. 

That is why the A225 not only has to boost the input signal to a large current but also has to have 

good voltage capability to force the yoke current to change quickly. 
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Position control in the A225 is accomplished by adding another input to E2 exactly the way the signal 

comes in. This is accomplished with R9. The position 11signal 11 is nothing more than an adjustable de 

level (from R8) which, through R9, adds or subtracts voltage from the actual input signal. This allows 

the displayed information to move up/down, left/right on the screen or, in the case of offset input 

signals, allows the information to be centered on the screen. 

The remaining component on the A225 is frequency compensation which allows the amplifier to operate 

over its required bandwidth without oscillation. Because the amplifier must operate from de to beyond 

l MHz, the voltage gain must be reduced continuously at higher and higher frequencies. If this were 

not done, excessive phase shift between input and output (from feedback) could cause the output to be 

in phase with the input and thus oscillate. Rl2, Cl5 and R32, and Cl6, R3, and Cll perform the 

required gain reduction functions. Rl2 reduces the open-loop gain of E2 at all frequencies. Cl l 

reduces the gain of Q2 at high frequencies and is of major significance to the overal I bandwidth. The 

yoke itself represents a major roll off for the amplifier, and its high frequency characteristics dominate 

the stability of the amplifier. An RC network across the yoke enhances the high frequency settling 

characteristics of the yoke. 

The power output stage (2N5302 and 2N4399) is current limited by the +20V and -20V power supply 

regulators. If the deflection amplifiers are driven way off screen, the power supply limits the maxi

mum current to 11 amps. If this condition is al lowed to exist, eventually either the +20V fuse or the 

-20V fuse wil I blow rendering the circuit safe from such overloads. 

3 .2 PLUS AND MINl.JS LOW VOLT AGE REGULATED SUPPLY 

The input I ine voltage is stepped down in the power transformer to approximately 30V rms. There are 

two identical secondary windings to deliver these 30V. Both windings are connected in series making 

a 60V center-tapped winding. Using ful I wave bridge rectification, the ac becomes approximately 

70 Vdc. By grounding the center tap, these 70 Vdc split evenly with respect to ground; thus, a +35V 

and a -35V are available with respect to ground. A filter capacitor on each ±35V line smooths the ripple 

and finishes the task of generating the raw, unregulated de for the ±20V regulators. The regulators are 

contained on the G836 circuit board (see Figure 3-2) and the heat sink adjacent to the G836. Since 

the ± 20V regulators are symmetrical, only the negative regulator is described. The raw ± 20V (actually 

±35V) is dropped by R33 and R34 and preregulated with 05 and D6 to +12 Vdc and D7 and D8 to -12 Vdc. 

The ± 12 Vdc are the voltages necessary to operate El and E2; they are also used to generate the refer

ence voltage with which the output voltage will be compared. The reference for the -20V regulator 
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is made with the +12 Vdc passing through Rl and establishing +6.2V across 01. Cl across 01 reduces 

the dynamic resistance of the reference by removing high frequency fluctuations. The +S .6V reference 

voltage is delivered to R2, which ties to the summing point (pin 2) of operational amplifier El. 

The feedback from the output regulated voltage through R3 is also applied to the summing point of El. 

The nature of the circuit is that a nul I wil I be maintained at pin 2 of El. Therefore, because the 

voltage on R2 (reference) is stable, the only variable is the output. Whenever the output changes for 

any reason, the null is disturbed at pin 2 of El; El then forces the output to change in a manner that 

returns the null. For example, if the input line voltage increases causing the raw -20V to increase, 

the -20V regulated output starts to climb. The nul I would then be disturbed and El would shut the out

put down somewhat so that the nul I could be maintained. On the other hand, if a heavy load occurred 

on the -20V regulator causing the -20V to drop, the null wou Id again be disturbed and El would act 

in a way that would turn on the output hard enough to return to its proper level, the level that main

tains the nul I. 

This regulating action takes place in a matter of microseconds. The actual output voltage at which 

the null will be maintained is determined by the ratio of R3 to R2 times the reference voltage. The 

mechanics of how El controls the output can be traced stage by stage. El drives an emitter follower, 

Q l to give the output of El sufficient drive capability to fully turn on Q2, if required. Q2, through 

Rl2, controls the base current of the series pass transistors that are external to the G836 board. The 

pass transistors maintain a constant output, since they are supplied power from the raw de source. Be

cause of the high open-loop voltage gain, high frequency networks are used to roll off the gain of the 

regulator to ensure stable nonoscillatory operation. C2, RS, and CS serve this purpose. 

The actual point where the output voltage is regulated is determined by where the sense leads are tied. 

The sense leads are nothing more than the feedback and the reference ground for the regulator. If the 

regulator simply monitored its regulated voltage at the G836 circuit board, voltage drops across the 

wires carrying the current to the deflection amp I ifier could not be cancel led. By tying the sense leads 

at the deflection amplifier, -20V is maintained where it is needed, at the load {deflection amplifier). 

The output power transistors are current limited by 013, 014. These diodes conduct whenever excess

ive collector current is demanded. In so doing, the di odes limit the base drive, thereby limiting the 

maximum fault current that may flow. 

3-11 



3.3 CRT ELECTRODE VOLTAGES 

The CRT electrode voltages are the filament, cathode, grid 1,. grid 2, focus, and anode. The filament 

is simply a step down winding on the power transformer that delivers 6.3 Voe directly to the filament. 

The cathode and grid 1 bias voltages are generated from a 35-Vrms winding on the power transformer. 

This winding terminates on the G836 {see Figure 3-2). Through D 11, C 17, R36, and C 16 this winding 

generates a -80 Vdc by half-wave rectification. The same winding in like manner generates +80 Vdc 

from 012, C18, R37, and C19. The -80V is applied to one side of the front panel brightness potenti

ometer. The wiper of this potentiometer goes to grid 1 and the remaining side of the potentiometer 

returns to the brightness preset potentiometer {R38). R38 sets the maximum 11positive 11 value the front 

panel potentiometer can achieve. The front panel potentiometer, when turned ful I counterclockwise, 

connects the wiper and grid 1 to -80V, cutting the CRT beam off completely. As the potentiometer 

is turned clockwise, grid 1 becomes less negative {or more 11positive 11
), the maximum value determined 

by setting R38 on the G836. Intensity on the screen is generated by cathode pulses from the W682 

card. When not intensifying, the cathode is held at +60V. The +60V is derived from the +80 Vdc 

at the W682 board {see Figure 3-3). When the beam is to be turned on, the +60V on the cathode is 

"grounded 11 or made OV. However, this alone does not determine brightness, since intensity is related 

to grid-to-cathode voltage. Thus, the cathode is constantly going between +60V and OV but, depend

ing on where the grid voltage {brightness potentiometer) is set, the beam may never be on, dim, or 

very bright. 

Grid 2 of the CRT is operated at approximately 400 Vdc. The 400V are generated by a voltage doubler 

on the G836 board. The ac passes through C4 and is prevented from going negative by 09. This 

causes the entire peak-to-peak voltage to become positive. D 10 rectifies this voltage and C 15 filters; 

the resultant output is +400 Vdc. The 400 Vdc goes directly to G2. If G2 is not substantially positive

ly biased I the CRT beam can never be turned on I regardless of how much grid to cathode drive occurs. 

The 400 Vdc also goes to one side of the focus potentiometer R35 on the G836 board. The other side 

of the potentiometer goes to -80 Vdc. The wiper goes to the focus electrode on .the CRT. Because of 

CRT manufacturing tolerances, proper focus may occur from unit to unit anywhere between -80 Vdc 

and +400 Vdc. The focus potent'iometer has sufficient range to accommodate any 12M63 CRT. The 

anode is supplied 11 .5 kV from the high voltage supply. 

3.4 HIGH VOLTAGE POWER SUPPLY 

The high voltage supply is a self-contained high voltage source that requires only line voltage input. 

The input is actually the split primary of its own internal step-up transformer. For 115V operation, 

the primary windings are operated in parallel; for 230V operation, they are operated in series. The 

step-up transformer delivers high voltage ac to a voltage doubler and filter. The ultimate de voltage 
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is 11.5 kV and unregulated. Thus, the high voltage is slaved to the line voltage, i.e., when the line 

is 105 Vac, the high voltage is 10.5 kV; when the line is 125 Vac, the high voltage is 12 .5 kV. 

Because the electron beam is accelerated by the high voltage, the ability to deflect the beam will 

change as the high voltage changes. If a constant deflection current flows through the yoke, the 

amount of deflection is reduced if the anode high voltage is increased (smaller displayed picture); the 

deflection grows if the anode high voltage decreases (larger displayed picture). The actual deflection 

factor change is proportional to the s~~ot of the ratio of the old anode voltage to the new anode 

vol toge, i • e . , deflection factor =If ~ ~ . For example, if the high vol toge is halved, the de-

flection would grow 1.414 (V2/l ). In terms of line voltage, the deflection factor is approximate-

ly 0.4 of the change, i.e., a 5 percent line change causes a 2 percent deflection change. 

3.5 INTENSITY CIRCUIT 

The intensification of points on the screen is control led by the W682 circuit board. The intensity signal 

is routed to pin J. This signal is a transition from a high to a low. While the Z-signal is at a high 

(above +2 .4V), the output from gate A (pins 8, 9, 10) is low. When the Z-input is low momentarily, 

the output of A goes high. This positive going transition is ac coupled through C2 and becomes a 

positive spike that exponentially decays to 0. The time constant of this decay is determined by C2 

and R4. This positive going spike is the input to gate B (pins 11, 12, and 13). Also, as input to B, 

is the channel select information which comes from pin R. This information either enables gate B to 

respond to the intensification spike or not. Assuming B is enabled from pin R, the positive spike 

causes the output of B to go to a low. This low remains as long as the input spike to B is above its 1 

or high threshold level. As soon as the spike decays below the threshold, B's output immediately 

reverts to the high state. B's output is fed back to A's input (pin 10) to allow A's output to latch high, 

thus not requiring A 1s input (pin 9) to remain low, but rather be a momentary drop from a high. Of 

course, wnen the spike decays at B's input, the latching input is removed from A (pin 9) thus enabling 

A to respond to the next negative going transition on the Z-intensify input. 05 clamps the input 

from going negative during the negative going transition that occurs when A resets. Gate C simply 

inverts the intensify pulse to drive the output pulse amplifier Q 1. Gate C normally is low until a 

pulse comes along. This low 11grounds 11 out the base drive for Ql; therefore, it will.be off. 013 and 

015 guarantee that Q 1 wi 11 be off, even though there is a residual voltage drop across 06 and the 

output of gate C. Q 1 's collector is tied through R7 and 08 to +80 Vdc. With Q 1 off, the collector 

tries to ride up to +80 Vdc, but 07 begins to conduct at +60V clamping the collector at +60V. The 

+60V is generated by dropping the +80Vacross RS and zene.r diode 014. Ql's collector is tied through 

R12 to the CRT cathode. Therefore, in the absence of an intensify input, the cathode resides at +60V. 

This, along with the negative bias on the grid, keep the CRT beam shut off. When an intensify signal 
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occurs, gate C's output goes high, al lowing Q 1 to receive base current from the +80 Vdc via 017, 

R 11, RS, 013, and 0 lS. This base drive turns on Q l causing its collector {and the cathode of the 

CRT) to go from +60V to OV. This turns the CRT beam on. The duration of this intensify pulse is 

determined by the time constant of C2, R4 and is normally 300 ns. 016 prevents the voltage supplied 

to RS from exceeding SV; this is necessary to prevent damage to gate C. 

When power is removed from the VR14, the CRT must be prevented from blooming and possibly burning 

the phosphor. Blooming can occur because the necessary voltages that keep the CRT grid cathode 

(±80 Vdc) shut off drain to OV faster than the high voltage supply. When the grid-to-cathode voltage 

becomes more positive than cutoff, the CRT turns on very hard. 08 and C14 prevent this from happen

ing. When power is turned off, the +80V goes to OV but, in so doing, C4 hangs on to its voltage and 

thus back biases 08 which does not allow C4 to discharge. C4 momentarily acts like Ql's power 

source, allowing the collector (and CRT cathode) to hold at +60V which is the safe or off condition. 

Eventually C4 discharges; however, by that time the high voltage has also discharged rendering the 

CRT safe. 

Five volts are supplied at pin A for El and also as a clamp for 016. A +3V logical one level is gener

ated across 09, 10, 11, and 12 through R2. 02 and 03 protect gate A and gate 0 inputs from exceeding 

+SV. 01 and 04 prevent the same inputs from becoming negative. 

The two remaining inputs on the W682 are the Z-select and Z-direct. The Z-select is a bit that al lows 

the intensity pulse to be multiplexed or time enabled. As mentioned before, whether or not the inten

sity pulse is al lowed to pass to the output through gate B depends on whether or not a high input is 

available at pin 13 of gate B. This high is continuously available independent of Z-select input, 

when the channel select switch is in the 1 & 2 position. When the channel select switch is in the 

1 position, intensification occurs only when a high is presented at Z-select and an intensify input is 

presented. When the channel select switch is in the 2 position, gate B is enabled only when the Z

select input is a low. 

The Z-direct is an input directly to the grid through C5. Video or other time varying brightness 

information may be coupled to the grid at pin 0. 
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Figure 3-4 Circuit Diagram, G838 

In the event of a failure of either the ±20V supplies, deflection ceases and a bright spot occurs on the 

CRT causing a burn. To prevent this, G838 {see Figure 3-4) contains a circuit that supplies +5V to 

the W682. If either the +20V or -20V goes to 0 {in the case of a short circuit or blown secondary 

fuse), the circuit supplying the +5V shuts down. Because the G838 has a low value resistor across the 

5V (47Q) the 5V line (pin A) on the W682 is grounded. This causes the base drive to Q 1 to be shunted 

to ground through D16 and renders Ql off {+60V), which shuts off the CRT. 
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CHAPTER 4 

MAINTENANCE 

This chapter deals with the prevention, diagnosis, and repair of fault conditions. Successful trouble

shooting of the YR 14 may be performed using a volt-ohm-m ii Ii ampere meter; however, an osci I loscope 

facilitates and expedites isolation and repair of faults. 

4. l PREVENTIVE MAINTENANCE 

VR14 preventive maintenance consists of ensuring that the equipment is getting and maintaining proper 

air flow for cooling and a periodic, cursory inspection for abnormal hardware conditions. Because of 

the power dissipation on the deflection and regulator heat sinks, good air flow must be maintained. A 

periodic check is required to see that fans are operating properly and are not obstructed either by dirt, 

dust accumulation, or inadvertently blocked by external equipment or surfaces. 

Prolonged off-screen deflection of the CRT beam can damage the VR14. Ensure that the X and Y driving 

signals into the VR14 never drive the CRT beam off screen because of intermittent incorrect signals. 

4.2 TROUBLESHOOTING 

VR14 troubleshooting may be done with a volt-ohm-milliampere meter and most tests can be done with 

a VOM; however, more exacting information can be seen with an oscilloscope. 

NOTE 

When making voltage measurements on a malfunctioning 
YR 14, set the voltmeter (or osci I loscope) to the proper 
range, connect the leads to the test points, then turn 
the power on and off very quickly so that the anticipated 
reading may be taken. Power is only on for a very brief 
moment. In this way, fault conditions may be discovered 
without causing further damage. Never leave power on 
to a malfunctioning or repaired VR14 until all necessary 
checkpoints are measured and proved nominal (see Figure 
4-1 ). 

The circuit card connector block as viewed from the wiring side is labeled AOl to A04 left to right on 

the top section and 801 to 804 on the bottom section. 
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Circuit Block 

A02A 
A03A 
A02E, B 
A03E, B 
AOl U, BOlV 
AOl K, BOlR 
AOlP 
B04A 
B04B 
B04D 
B04F 
B04J 
B04L 

* 2.2V nominal 
* 2 .2V nominal 
* 
* 
+22 Vdc (red) 
-22 Vdc (blue) 
+5 Vdc 
3.5 Vrms 
3.5 Vrms 
+380 Vdc 
0 to -80 Vdc 
-80 Vdc to -400 Vdc 
* +60V 

X-Current Sample 
Y-Current Sample 
X-lnput Signal 
Y-lnput Signal 
+ Regulated de 
- Regulated de 
For W682 
1/2 Fi lament 
1/2 Fi lament 
G2 
Brightness (G l) 
Focus 
Cathode With Negative Pulses 

Brightness Potentiometer 
Gray/Green -80 Vdc 

Deflection Heat Sink - P5 

X-AXIS 

P5 - 2 
P5 - l 
P5 - 3 
P5 - 4 
P5 - 5 

Y..;,AXIS 

P5 - 14 
P5 - 15 
P5 - 13 
P5 - 12 
P5 - 11 

Regulator Heat Sink - P3 

P3 - l 
P3 - 2 
P3 - 3 
P3 - 12 
P3 - 11 
P3 - 10 

+21 Vdc 
+22 Vdc 
* <lV 
-21 Vdc 
-22 Vdc 

+43 Vdc Orange 

PNP Base (2N4399) 
PNP Emitter (2N4399) 
All Collectors 
NPN Base (2N5302) 
NPN Emitter (2N5302) 

+42 Vdc Gray/Yell ow 
+22 Vdc Red 

Emitters of 2N4399 
Bases of 2N4399 
Collectors of 2N4399 
Emitters of 2N5302 
Bases of 2 N5302 
Collectors of 2N5302 

-43 Vdc Green 
-42 Vdc Gray/Blue 
-22 Vdc Blue 

Al I voltages measured with respect to ground (chassis or BOl M, N) 

*Indicates voltage depends upon input signal. 

Figure 4-1 Voltage Chart 

(Continued on next page) 
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7007165 (G836) Regulator Circuit Connectors -- Pl, P2, P4 

pl - l +43 Vdc Raw+ de 
Pl - 3, 6 Ground 
Pl - 4 -43 Vdc Raw - de 

P2 - l 3.5 Vrms 1/2 Fi lament 
P2 - 2, 4, 7 I 9 Ground 
P2 - 3 3.5 Vrms 1/2 Fi lament 
P2 -5 70 Vrms (200 P-P) ±80V tap 
P2 - 6 150 Vrms (400 P-P) +400V tap 

P4 - l +22 Vdc Red +Regulated 
P4 - 2, 14 Ground Black 
P4 - 3 +22 Vdc Red Hot+ Sense 
P4 - 4 0 Vdc Black Cold+ Sense 
P4 - 5 -80 to +400 Vdc Gray/ Focus 

Red 
P4 - 6 +400 Vdc Orange G2 
P4 - 7 3 .5 Vrms Brown Filament 
P4 - 8 3.5 Vrms Brown Filament 
P4 - 9 -80 Vdc Gray/Green To Brightness Potentiometer 
P4 - 10 0 to -40 Vdc Gray/ Brightness Preset 

Violet 
P4 - 11 +80 Vdc Gray/Orange For W682 
P4 - 12 -22 Vdc Blue Hot - Sense 
P4 - 13 0 Vdc Black Cold - Sense 
P4 - 15 -22 Vdc Blue - Regulated 

Figure 4-1 (Cont) Voltage Chart 

4.2. l No Picture 

Probably the most common failure mode with this type of equipment is 11 no picture 11
• Unfortunately, 

this condition can be caused by almost any malfunction such as a loss of input intensity pulse, incorrect 

input deflection signals driving the beam off the screen, a power supply fuse, or fan failure (thermo I 

cutout). The following sequence of events leads to the isolation of the fault(s): 

Step 

2 

3 

Procedure 

Check fuses. If they are in good condition, continue. If not, 
replace any that are blown and then continue. (If a blown fuse 
is replaced, leave power on only long enough to complete each 
check in this procedure.) 

Remove all input signals at the rear of the unit and all modules 
except W682 and G836. 

With a voltmeter (or oscilloscope) measure the +20 Vdc (20 Vdc 
to 22 Vdc is acceptable). This can be measured between BOl-V 
(red wire) and BOl-M which is ground. Momentarily apply and 
shut down power. If the +20V is above +22V, refer to Appendix 
A, the regulator has a fault. If OV or below +20 Vdc occurs, the 
+20V is overloaded; continue to the next step. 

(Continued on next page) 
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Step 

4 

5 

6 

7 

8 

9 

Procedure 

Set up to measure -20V. This can be found between BOl-R (blue wire) 
and BOl-M which is ground. Momentarily apply and shut down power. 
If the -20 Vdc is above -22 Vdc (refer to Appendix A), the -20V 
regulator has a fault. If OV or below -20 Vdc, the -20V is overloaded; 
continue to next step. 

With a oscilloscope or meter, measure ±2.2V maximum at A02-A with 
respect to ground (BOl-M). This point (A02-A) is the X-axis deflection 
coil current sample. Because coi I current flows through a 0 .5 ohm resistor, 
voltage measured at A02-A multiplied by two equals the current flowing. 
With the A225 circuit cards removed, no coi I current should flow. Momen
tarily turn on power to the VR14. If A02-A has any voltage plus or minus. 
(refer to Appendix B), a deflection power transistor is shorted. 

Measure the same as in Step 5 for the Y-axis deflection coil current at 
A03-A with respect to ground (BOl-M). Again momentarily turn VR14 
power on and off. No voltage should be read; this indicates no Y
deflection coil current is flowing. If any voltage is observed, refer to 
Appendix B, since a Y-axis deflection transistor is shorted probably. 

Replace the G838 circuit into AOl and the A225 circuit into A02. (Stil I 
leave the Y-axis, A03 board out.) Measure less than ±2.2V at pin A02-A 
with respect to ground (BOl-M). Momentarily apply power. If the voltage 
is within safe limits (less than ±2.2V), leave power on and adjust the 
position potentiometer on the A225 circuit. Doing this should change the 
voltage reading on A02-A, proving the A225 indeed is control ling the 
coi I current. Return the position potentiometer to its original position. 
If the voltage at A02-A is beyond ±2 .2V, shut down immediately. Be
cause the position potentiometer on the A225 can drive more current than 
the ±2.2V limit, it is possible that it (the position potentiometer) has 
been adjusted to one extreme or the other. To prove whether this is the 
case or if the A225 circuit board is faulty, turn the position potentiometer 
as fol lows: clockwise if the voltage at A02-A was very negative; counter 
clockwise if the voltage at A02-A was very positive. If no change is 
noted at A02-A after adjusting the position potentiometer, the A225 
board is faulty and should be replaced or repaired (refer to Appendix C). 

Repeat the same tests as in Step 7 for the Y-axis deflection circuit A225 
plugged into A03. Monitor A03-A. Refer to Appendix C for A225 repair. 

If the fault has not been isolated, the intensity circuit W682, the electrode 
voltages, and the high voltage supply are suspect. The output of the W682 
drives the cathode. At rest, it should be +60V and, when triggered, go 
to approximately OV. Apply a proper input to the W682 (+3V to OV transi
tions) and check to see that the signal reaches A04-J. If so, check A04-R 
with the channel select in the 1 and 2 position to see that a high is present 
there. If so, see that +5V is being supplied to A04-A. If A04-A is less 
than +4V, replace or repair the G838 module as this is where the +5V is 
developed. If the three preceding measurements are good and the W682 
output (measured at B04-L) is not going from +60V to OV for at least 300 ns, 
repair or replace the W682 module. 

(Continued on next page) 
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Step 

10 

11 

12 

13 

4.2.2 Faulty Picture 

a. No Focus 

Procedure 

Measure 6.3 Vac between 804-A and 8 and observe the glowing 
filament on the CRT. No 6.3 Vac can be traced back to the 
G836 circuit board which routes the 6.3 Vac from the transformer. 

Measure the grid 1 voltage at 804-F. It should vary from -80 Vdc 
to between -20V and OV when the front panel brightness control 
is varied. The -80 Vdc comes from the G836 board. Trace back 
to the G836. 

Measure G2 at 804-D. It should be at least +300V. Trace back 
to the G836. 

The last item operating improperly for no picture is the high voltage 
supply itself. Generally, al I other measurements should be made 
before considering the high voltage, since the majority of "no 
picture" conditions will not be caused by the high voltage supply. 
Measuring the high voltage is extremely dangerous and not re
commended. Instead, a quick method is to take a long screwdriver 
and ground the blade with two separate clip leads for safety. Turn 
the VR 14 on for 5s and then SHUT IT OFF. After it is off, ground 
out the anode cap on the CRT with the GROUNDED sc;:;;.,driver. 
If done within 5s to 10s after power is turned off, an arc should 
occur to the screwdriver indicating that the CRT was charged with 
high voltage. If no arc occurs, replace the high voltage supply. 

Check the range of the focus potentiometer on the G838 by monitoring the focus 
voltage at 804-J while adjusting the focus potentiometer through its range. 
Minimum range is +350 Vdc to -60 Vdc. See G836 for repair. 

b. Ha If or Quarter of the Picture Missing 

Generally, this condition represents the fact that one of the two deflection 
transistors is not working; thus, only half deflection is available. The transistor 
in question can be identified by observing which side of the screen is not working. 
The left and bottom portions of the screen are controlled by the PNP (2N4399) 
power transistors on the deflection heat sink. These are the lower' two transistors; 
the left side of the screen is control led by the left lower power transistor (if the 
deflection heat sink is viewed from the front of the VR14), the lower part of the 
screen is control led by the right lower power transistor. Of course, the upper and 
right are controlled by the NPN (2N5302), the right side of the heat sink controlling 
the upper screen, the left side of the heat sink controlling the right screen. 

c. The remaining possible faulty picture patterns such as picture swim (60 Hz), 
oscillations, distortion, etc., will be restricted generally to improper input 
signals (especially grounding techniques) or faults on the A225 circuit board. 
If input signals are not suspect, a faulty A225 may be isolated by swapping X 
and Y A225s with one another to see if the problem changes axis. 

(Continued on next page) 
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d. Weak brightness but proper operation generally indicates C5 has shorted on the 
W682 board. This occurs due to a rare but possible internal arc within the CRT. 

e. If a weak picture that is deflected off the screen on all sides is encountered, 
with excessive jitter and ripple, the high voltage supply should be replaced. 

4.3 ASSEMBLY REPLACEMENT INSTRUCTIONS 

Other than the G838, A225's, and W682 circuit modules, most repair and replacement will involve 

the G836 regulator subassembly; the regulator heat sink assembly; and the deflection heat sink assembly; 

and, in rare cases, the high voltage assembly, yoke, and CRT. It cannot be stressed too strongly that 

the VR14 line cord be removed from the line before doing any maintenance. Turning power off or 

removing fuses does not render the unit safe from shock hazards, ~ince the power switch and fuse 

interrupt only one side of the ac input line voltage, the other side is permanently connected as long 

as the line cord is plugged in. Do not take chances, unplug the line cord. 

4.3.1 Deflection Heat Sink Removal (see Figure 4-2) 

To remove the deflection heat sink proceed as follows: 

Step 

2 

3 

4 

Procedure 

Remove the line cord and all circuit modules above the deflection 
heat sink assembly (G838, A225, A225, W682). 

Remove the four 6-32 screws that hold the heat sink assembly to 
the rear chassis plate. 

Lift the assembly out to make room for removing the assembly , 
cable connector. The 15-pin connector is removed by squeezing 
the retaining tabs on each side of the connector so that when the 
connector is pulled, the tabs pass through square holes that they 
were butted against. Do not pull the connector by its wires, only 
by its plastic body. 

To remove a faulty transistor unscrew the two 6-32 screws that hold 
the transistor down. Then pull the transistor straight out from the 
socket. Apply an even coat (approximately 1/32 in. thick) of 
thermal compound to all mating surfaces of the new transistor. Re
place the new transistor, making sure that the base and emitter 
pins are oriented properly; otherwise, the transistor case will not 
align with the two screw holes. Also, ensure that the insulating 
washer is between the transistor and the heat sink and each mounting 
screw has a star washer. 
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a. Remove circuit boards and the four 6-32 
screws ho I ding the deflection heat sink 
to the rear panel. 

b. Remove heat sink assembly (and its connectors 
if necessary) and remove faulty power transistor. 

Figure 4-2 Deflection Heat Sink Removal 
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4.3.2 7007165 Power Regulator Assembly Removal 

The 7007165 Power Regulator Assembly comprises a G836 regulator printed circuit board with a mount

ing frame for Jl, J2, J3, and J4. To remove the 7007165 Power Regulator Assembly proceed as 

follows: 

Step 

2 

3 

4 

5 

Procedure 

Remove the line cord and all circuit modules (G838, A225, W682). 

Remove all four cable connectors (Figure 4-3) coming into the eon
nector bracket on the 7007165 by squeezing the two locking tabs on 
the sides of each connector, while pulling the connector straight up, 
allowing the locking tabs to pass through the square holes they were 
butted against. Do not pull the connector by its wires; only pull it 
by its plastic body. 

Remove the two mounting screws for the 7007165 from the opposite 
side of the 7007165 chassis wall. 

The 7007165 is now free and may be pulled straight out. 

NOTE 

When placing the 7007165 back into the unit, 
ensure that the bottom of the circuit board rests 
in the slotted groove insulator block provided 
on the bottom chassis. 

For troubleshooting, the 7007165 may be operated outside its normal 
mounted position by laying the board flat and reconnecting the four 
cable connectors. Ensure that the etch side of the module does not 
touch the chassis causing short circuits by insu fating the board with 
a book or piece of cardboard as shown in Figure 4-4b. 

NOTE 

The 7007165 has +80 Vdc, -80 Vdc, and +400 Vdc 
available. Use extreme caution when trouble
shooting the board. Also, these voltages do not 
disappear immediately when power is shut off. 

4.3.3 Regulator Heat Sink Removal (Figure 4-5) 

To remove the regulator heat sink proceed as follows: 

Step 

2 

Procedure 

Remove the 7007165. See Paragraph 4.3.2 for instructions. 

Remove the four heat sink mounting screws on the right chassis wall 
(when viewed from front). 
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Figure 4-3 7007165 Power Regulator Assembly 

Step Procedure 

3 

4 

Lift the heat sink assembly straight out. 

To remove a faulty transistor(s) unscrew the two 6-32 screws holding 
the transistor(s) down; then pu 11 the transistor(s) straight out from the 
socket. Apply an even coat (approximately 1/32 in. thick) of thermal 
compound to all mating surfaces of the new transistor. Replace the 
new transistor, ensuring that the base and emitter pins are oriented 
properly; otherwise, the transistor case wil I not align with the two 
screw holes. Also, ensure that the insulating washer is between the 
transistor and the heat sink and that each mounting screw has a star 
washer. 

4.3.4 Yoke and CRT Removal 

To remove the yoke proceed as follows: 

Step 

2 

Procedure 

Remove the line card and al I the circuit modules (G838, A225, 
W682) a long with the plastic CRT socket cover. 

Carefully remove the yoke cable connector from its mating . 
connector on the inner side of the circuit card mounting bracket. 
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• • 

a. Remove power cord and al I connectors to 
the 7007165. Unscrew mounting screws 
from the opposite side of the verrical chassis 
wall. 

b. Reconnect connectors and place a cardboard 
under the 7007165 to prevent shorting out the 
circuit against the chassis when trouble
shooting the board outside the unit. 

Figure 4-4 7007165 Removal 
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a. Remove the 7007165 as shown in Figure 4-4 
and unscrew the four 6-32 heat sink mount
ing screws from the side chassis. Remove 
two pin connector from high voltage bracket. 

b. Lift heat sink straight out and repair faulty 
transistor. 

Figure 4-5 Regulator Heat Sink Removal 
(NOTE: Thermal cutouts have 115 Vac on 

them - be sure line cord is removed ) 

4-11 



3 Using a 1/4-in. nut driver, loosen the screw that holds the yoke 
neck clamp by inserting the nut driver through the access slot 
provided in the CRT shield. Loosen sufficiently for the yoke 
clamp to be slipped off the yoke. 

4 Carefully remove the CRT socket connector and slide the yoke 
clamp off the CRT neck. 

5 Slip the yoke connector through the access slot in the CRT shield 
and pass it, along with the entire yoke assembly, off the CRT neck 
and out the rear. Sometimes the yoke gets stuck at the socket end 
of the CRT because the yoke plastic mounting piece hugs the CRT 
neck tightly and must be spread to pass over the CRT socket. 

To remove the CRT proceed as fol lows: 

Step 

2 

3 

4 

Procedure 

Remove the yoke first as described above and double check that the 
line cord is removed. 

With a long-bladed screwdriver, that is grounded to the chassis (a 
clip lead between the screwdriver blade and chassis plus a second 
clip lead for safety is adequate), slide the blade under the rubber 
cup on the high voltage connection at the CRT and touch the anode 
connection to discharge any remaining high voltage. At the same 
time, remove the high voltage connection. The connection is made 
by two stiff wires that each have a bend or hook on the end. The 
connection at the CRT is made by squeezing these two wires to
gether so they can fit in the CRT metallic hole. Then these two 
wires are let go so they can expand and grab the inner lip of the 
CRT with the hooked ends. The connection is removed by squeez
ing the "hook wires" together and, at the same time, pulling them 
out so that the wires can clear the anode hole. 

Remove the CRT plastic mask by removing the top and bottom screws 
from the front bezel casting. 

The CRT is held by four screws, one in each corner of its shell bond 
frame. As each screw is removed, support the weight of the CRT. 

CAUTION 

The CRT is under high vacuum and is po
tentially in danger of explosion if subjected 
to sharp blows or very rough handling. 

Also, to avoid dropping the CRT accidenta I ly, never place your hand 
over the anode high voltage button while picking up or carrying the 
CRT, in case the CRT has residual charge. The shock is not, in itself, 
dangerous but the surprise may cause the user to drop the CRT. Never 
hold the CRT by the neck (the thin cylindrical portion) alone since 
it wi II break off. 
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4.3.5 High Voltage Supply Removal 

To remove the high voltage supply proceed as follows: 

2 

3 

4 

Procedure 

Remove the yoke and CRT as outlined in Paragraph 4.3.4. Ensure 
that the I ine cord is unplugged. 

Disconnect the two red and two white wires from the high voltage 
supply from TBl and TB2 of the right side chassis. 

Remove the cast bezel by removing the three right and left retain
ing screws. 

Remove the two side and two bottom high voltage assembly mount
ing bracket screws and remove the high voltage assembly out toward 
the front of the unit. 
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CHAPTER 5 

ENGINEERING ORA WINGS 

The drawings in this chapter are current at the printing date of this manual. If any discrepancies 

exist between these drawings and those delivered with the unit, the set of drawings shipped with the 

unit are to be' considered the most accurate. 

Table 5-1 
Engineering Drawings 

Drawing No. Title Page Sheets 

A-ML-YR14-0 Master Li st (YR 14-0) 5-3 (2) 

D-UA-YR 14-0-0 YR14 Display Assy 5-7 (4) 

A-PL-YR14-0-0 YR 14 Display Assy 5-15 (4) 

D-AD-7007077-0-0 Top Mtg. Assy (YR14) 5-23 (2) 

D-IC-YR14-0-1 Block Schematic (VR14) 5-27 (3) 

D-DI-YR14-0-2 Drawing Index List 5-33 (2) 

A- PL-YR 14-0-3 Module Utilization List 5-37 (1) 

C-MU-YR 14-0-3 Module Utilization Chart 5-39 (1) 

D-AD-7007078-0-0 Wired Assy (YR 14) 5-41 (1) 

A-PL-7007078-0-0 Wired Assy (YR 14) 5-43 (2) 

D-UA-G836-0-0 G836 Power Regulator Board Assy 5-47 (1) 

A-PL-G836-0-0 G836 Power Regulator Board Assy 5-49 (3) 

D-CS-G836-0-l YR14 Power Supply and Regulator Bd G836 5-55 (1) 

D-AD-7007080-0-0 P.S. Heat Sink Assy (YR14) 5-57 (1) 

A-PL-7007080-0-0 P. S. Heat Sink Assy 5-59 (1) 

C-CS-7007080-0-1 Circuit Schematic (Heat Sink) 5-61 (1) 

D-AD-7007082-0-0 Deflection Heat Sink Assy 5-63 (1) 

A-PL-7007082-0-0 Deflection Heat Sink Assy 5-65 (1) 

C-CS-7007082-0-1 Circuit Schematic (Deflection) 5-67 (1) 

D-AD-7007084-0-0 Power Supply Assy (YR14) 5-69 (2) 

A-PL-7007084-0-0 Power Supply Assy (YR 14) 5-73 (3) 

D-CS-7007084-0-1 Circuit Schematic (Pwr. Sup.) 5-79 (2) 
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8 
Thisds'awingandspecificetions,herein,arethepropI 
erty of Digital Equipment Corporation and shall not be 
reproduced or copied or used in whole or In part as 
thebas1sforthemanufactureorsaleofltemswithout 
written permission. 1972.. 

I 

HARNESS TABLE 
COLOR HARN.* MAIN CHASSIS LOC. 

I BNC (L) TOP 
BU\ 2 BN::(L) BOT 
YEL 3 BNC ru TOP GND 
R~D 4 BNC (R) TOP 
ELK 5 BNC (R) BOT 
'rEL 6 BN:: <P) TOP GND 

WHT/t3LU 7 ~4D 
l:'LK 8 /112''1-C 

WHT/fLU I 0 f104D 
-NHT/VIO 11 A,041_ 

CLEAR· 12 AW!J 
WHT/VI ' 13 A04L 

Ol1N 14 8040 
RED 15 804J 
RRN1 16 B04A 
RRf~ 17 i 8048 
BRN 18 B04A 

-~B~R~N_,__.__~19:...__,__8~0_4_8~~~~~-1 
C BRN 20 804A 

l:lRN 21 69'48 
BLK 22 B04N 
GRN 23 b04F 
YEL 24 804L 
ORN 25 8040 
BLU 26 B03R 
BLK 27 801 M 
BLU 28 B04R 

__.. BLK 29 E03M 
RED 30 8048 

1'.3RY/REC 31 B04J 
BLK 32 B0i:'.M 
BLU 33 f03R 
RED 34 B03V 
BLK 35 B01M 
BLK . 36 8041.1 
RED 37 804V 

B PRY/BiJ< 38 A01 F 

A 

PRYAJRN ),:; A01-L 
f;AjHT;BLK 4 0 A01-E 

PRY/GRN 5 7 P'.Jl'f\ 
3F1Y/GRN 58 P\Jl-1\ 

SRY/VICJ 59 F1'.JT-C 

~.lFiY;bRN 8 5 A04E 
bLK i36 B..Z4M 
RED 87 E03V 

"'0 z z 
Q'" 

"'"' [5 ~ 
°' I 

" 

DEC FORM ~O. 
DRD 100 8 T 

7 l 6 

HARNESS TABLE coN_T. 

COLOR HARN.* MAIN CHASSIS LOC. 
BLK 88 BellN 
BLU 89 B04R 

GRY,/ORN 90 A04T 
RED 91 A02E 
BLK 92 A02B 
YEL 93 A02H 
RED 94 A03E 
BLK 95 A03B 
YEL 96 A03H 
BLK 97 CAPI- NEG 
RED 98 CAPI - POS 
BLK 99 CAP2- POS 
BLU 100 CAP2- NEG 
BLK I 01 C-GND POINT 

WHliVIO I 02 PH 
CLEAR I 03 Pf-4 

BLU 104 Pl-16 
WHT/BLU I 05 P_l ___ l_3 ____ ___, 

BLK 106 C -GND POI NT 

~O- 107A Z INPUT 
IWHT/VI' 108 l SELECT 

BLK 109 7\NPUTGND 
WHT/B_1b! 11 0 l DI REC 1 
CLEAR 107C Z INPUT 
SHIELD 1078 Z INPUT GND 
SHIELD 102D C-GND POINT 
SHIELD 107 Z INPUT GND 
SHIELD 11 A A04C 
WHTJRED 105 C Pl -2 
WHT/RED 6 A Ael4B 

GRN 105B Pl-3 
GRN IOA . A04K 
VIO 105A Pl -14 
VIO I 3A A04V 
8RN 102A Pl-19 
BRN 96A A01H 

1--B_L_U--1~10-l~C-1--"'-P-2---3~~-~~-~ 

BLU 96F CAP 2 - NEG 
BLK 1018 P2-2 
BLK 96D CAP2-POS 
RED IOIA P2-I 
RED 968 CAPI- POS 
BLU 102C P2-14 
BLU 96E CAP2-NEG 
BLK 102B P2-13 
BLK 96C CAP2- POS 

7 1 6 
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FIRST USED ON OPTIONTMOO QTYI DESCRIPTION I 
VR 14 I PARTS LIST 

PART NO. T1TEM 
j_NO. 

UNL~OTHERW_KE SPECIFIED DR~ i/ ,. , n DATE_._ ~D~DD!D Eau I PM ENT 
~ (.\,,\~ 11/5/70 1 CORPORATION 

UNLESS OTHERW1SE SPECIFIED Ci-0~ DATE/ • M ..... D.MA .. ACHUOUU 

DIM~~~~:~:~~~HES -1'~1 11/2.5 70 TITLE 
1----oECIMALS FRACTIONS ANGLES E ~. ·,/ ~ ?r .• 11 ?zA1~ '-o 

± .005 ± 1114 ± 0•30• ~~~c_L~A"-"'~=::.+,;;1/~foL.:."-1/7( 
FINAL su•FACE ouAuTY _ / P~. mG.1 · D1~~.7D 

REMOVE BURRS ANO BREAK SHX°RP ~.::_;.....ol--....::;t/:JJJW'-Olr-=.;::;.;_--i:;,~,,;;~~ 
CORNEOS PR~ ~~ 

MATERIAL N.EXT HIGH ER ASSY 

VRl4 
DISPLAY ASSY 

D;UA-VR 14-¢-¢ s1zE[cooEf NUMBER 1 REV. 

bA=N1s=H--'------+SCA-'-LE-NO_N_E----1 D IUAI V R 14 - 0- 0 . H 
~-~ SHEET 3 OF 3~ DIST.JG-} J J J I ] I I ::r 

I 2 T ~ i 
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8 
This drawini and specifications, herein, are the prop· 
erty of D111:1tal Equipment Corporation and shall not be 
reproduced or copied or used in whole or in part as 
ttlebasisforthemanufactureorsaleofitemswithout 
wntten perm1ss1on. 9 7Z-

~ 

0 z 
w 

"' z 
<( 
:i: 
u 

"' :i: 
u 

DEC FORM NO 

8 DRD100-A 

7 6 

0 

SECT IGN ''o- ct 

7 6 

66 
43 

5 

SEE NOT E-8 

65C64) 
46 
53 

5 

4 

37 
43 

4 

9 
REF 

3 

3 

H 
'AUi 

r.1-al '1711:1/\ 
Yli38wnN 

FIRST USED ON OPTION/MODEL QTY. DESCRIPTION PART NO. 11'5'.1 
VRl4 1-----'~~~~~~-P-A-RT-S-Ll-~~~~~~~~~4 

ASSY 

MATERIAL 
NUMBER REV. 

VR14-(/;·-r/J H 
FINISH 

SHEET 4 OF 4 
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DIGITAL EQUIPMENT CORPORATION 
MAYNARD, MASSACHUSETTS 

PARTS J.JST 
MADE BY D.K. CRABBE CHECKED~~~~ SECTION 
DATE 12-2-70, )· DATE L2J8 _ _ 2Q 1 ~ ~ 

I I 
ENG 

'ffffi~ PROD t1~ fl:A ~ ISSUED SECT. ~ ~ 
r-1 r-1 

DATE DATE l_ ·~ ')D 
ITEM DWG NO./ PART NO. DESCRIPTION NO. 

1 D-AD-7007077-0-0 TOP MTG ASSY 

2 C-IA-7409068-0-0 PANEL_,_ CONTROL 

3 D-AD-7007078-0-0 WIRED ASSY 

4 D-IA-7007088-0-0 C.R.T. YOKE ASSY 

5 D-AD-7007079-0-0 HIGH VOLTAGE ASSY 

6 D-AD-7007165-0-0 ~POWER REGULATOR ASSY (VR14) 

7 D-AD-7007080-0-0 POWER SUPPLY HEAT SINK ASSY 

8 D-AD-7007082-0-0 DEFLECTION HEAT SINK ASSY 

9 D-AD-_200_2084-1-_Q_ _flJW KR _fil.IE.P.LY ASSY_ 

10 D-AD-7007084-2-0 POWER SUPPLY ASSY 

11 D-AD-7007084-3-0 POWER SUPPLY ASSY 

12 E-IA-7008457-0-0 MAIN CHASSIS HARNESS 

13 C-IA~7408411-0-0 GROUND , TUBE 

14 C-IA-7408409-0-0 SHIELD_,_ SAFETY 

15 C-MD-7408414-0-0 HOLDER, CARD 

16 E-IA-7406891-0-0 BEZEL, CONTROL PANEL 

17 C-MD-7408434-0-0 CAP (VR14) 

18 D-MD-7406837-0-0 MASK,CATHODE RAY TUBE 

19 D-IA-7408408-0-0 SCREEN, SAFETY (VR14) 

20 D-IA-7408400-0-0 PLATE..L BOTTOM MTG. 

21 D-SC-1209147-0-0 SLIDE..L 16" TRAVEL CHASSIS TRACK 

22 D-MD-7408549-0-0 CHASSIS TRACK BRACE 

TITLE ASSY NO. 
VR14 DISPLAY ASSY D-t1A-VR14-,eJ-,0 

DEC FORM N0.16-1031 
ORA 110 

SHEET 1 Of, 4 

1 g: g! 

1 1 

1 1 
1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

_l -

- 1 

- -
1 1 

1 1 

1 1 
1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

Id tk 
F F 

1 1 
SIZE CODE 

A PL 
DIST. J 6- l 

QUANTITY /VARIATION 

CJ Q 
ll:i CJ Q rz::i i..:i i..:i I I I I I I ~ ~ ~ ~ ~ ~ r-1 r-1 r-1 r-1 r-1 r-1 
g! ~ g! i::i:: i::i:: i::i:: :> :> :> 

1 1 1 1 1 1 

1 -- - -· - -
1 1 1 1 1 1 
1 1 1 1 1 1 

1 1 1 1 1 1 

1 1 1 1 1 1 

1 1 1 l 1 1 

1 1 1 1 1 1 

- _l - - 1 -
- - 1 - - 1 

1 - - 1 - -
1 1 1 1 1 1 

1 1 1 1 1 1 -- 1--
1 1 1 1 1 1 

1 1 1 1 1 1 

1 1 1 1 1 1 

1 1 1 1 1 1 

1 - - - - -
1 1 1 1 1 1 

1 1 1 1 1 1 

bl - - - - -... 
1 - - - - -

NUMBER RE'.V. ECO NO. 

VR14-,e}-,0 H V~I~ 000 t 
l l l l I l l 
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DIGITAL EQUIPMENT CORPORATION 
MAYNARD, MASSACHUSETTS 

PARTS LISI~ 
MADE BY D. CRABBE CHECKED ~/(:',~~7JL~ SECTION 

~ ~ 

DATE 1~/8 70 I I DATE 12-2-70 A. 1 
~ 

""' ""' ENG v;.'1~~~~ PROD 7{f/~4-r..; ISSUED SECT. .-l .-l 

~ ~ DATE l_Z,,~ DATE /2. 7D 
ITEM DWG NO./ PART NO. NO. 

2_3_ C-Mn -7404RR1 -0-0 

24 E-SC-1210104~0-0 

- ~ ~ ~ 
= 

~L" - ··- ~ ~~.~.~. ~ ~ 

~ 

28 12050:3:3-02 

29 1209597-6 

30 1209576 

31 1009434 

32 3610267 

33 9006584 
34 9008202 

35 9006022-1 

36 9006024-2 

37 9006071-3 

38 9006071-2 

39 9006024-1 

40 9006633 

41 9006560 

42 9006070-1 

43 9006635 

44 9006020-1 

TITLE 
VR14 DISPLAY ASSY. 

DEC FORM N0.16-1031 
ORA 110 

1 

DESCRIPTION 

F.211\1 ~CRF.F.N 2 2 

C.R.T. SHIELD 1 1 

~ 

T -.:::>="TT 

FAN.L MUFFIN_L 125 VAC 2 2 

CATHODE RAY TUBE TYPE 12 M63 THOMAS 1 1 

KNOB # SS-70L-2-BLK BUCKEYE 1 1 

CAPACITOR, 5500 MFD 40 VDC-101 +100% 2 2 

"DANGER HIGH VOLTAGE" STICKER 1 1 

SPEED NUT #C8091-6-32-4 TINNERMAN 4 4 
CLIP, FAN TINNERMAN 8 8 

SCR, PANHD PHL #6-32 X 3/8 SST 4 4 

SCR,FLAT HD PHL #6-32 X ~ SST 4 4 

SCR PHL' TRUSS HD Jf._10-32 X 3.L8 SST 49 4..9_ 

SCR, PHL FLAT HD #10-32 X 3/8 SST 5 5 

SCR, PAN HD PHL #6-32 X ~ SST 8 8 

WASHER, LOCK INT TOOTH #6 26 26 

NUT, KEPS #6-32 5 5 

SCR1 PHL TRUSS HD #10-32 X 5_Ll6 SST 10 lJ; 

WASHER, LOCK INT TOOTH #10 61 61 

SCR.L PHL PAN HD #6-32 X Ji SST 4 4 
ASSY NO. SIZE CODE 

D-UA-VR14-~-,0 A PL 
SHEET 2 OF 4 DIST.] G-1 

QUANTITY /VARIATION 

i:tl u Q IJ:::i u Q 
I I I I ..::i ..::i 

I I 

""' ""' ""' ""' ""' ""' .-l .-l .-l .-l 

~ 
p::; 

~ ~ 
r'I r'I p::; p::; :> :> :> 

_2 ? _2_ ? 2 2 

1 1 1 1 2 2 

~ 

2 2 2 2 2 2 

1 1 1 1 1 1 

1 1 1 :1 1 1 

2 2 2 2 2 2 

1 1 1 1 1 1 

4 4 4 4 4 4 

8 8 8 8 8 8 

4 4 4 4 4 4 
r---i 

4 4 4 4 4 4 

49 4_9_ 49 49 49 4q 

5 5 5 5 5 5 

8 8 8 8 8 8 

26 26 26 26 26 2§ 

5 5 5 5 5 5 

10 2 2 2 2 2 

61 61 61 61 61 61 

4 4 4 4 4 4 
NUMBER RFV. ECO NO. 

VR14-,0-,0 H 
l 1 T 1 1 T -
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DIGITAL EQUIPMENT CORPORATION QUANTITY /VARIATION 
MAYNARD, MASSACHUSETTS 

PARTS LIST 
MADE BY D. CRABBE CHECKED D. CRABBE SECTION 
DATE 12-2-70 DATE 12-8-70 1 ~ 

t) Cl 
< f:(l t) Cl ~ ...:i ...:i 

ENG D. CRABBE PROD R. PETERSON ISSUED SECT. I I I I I I I I 

""' ""' ""' ""' ""' ""' ""' ""' DATE 12-8-70 DATE 12-8-70 1 ...... ...-1 ...-1 ...... ...... ...... ...... ...... 
i:r:: i:r:: i:r:: i:r:: i:r:: i:r:: i:r:: i:r:: 

ITEM !> !> !> :> :> :> :> :> 
NO. DWG NO./ PART NO. DESCRIPTION 

45 9006021-1 SCR, PHL PAN HD #6-32 X 5/16 SST 10 10 10 10 10 10 10 10 

46 9006563 NUT I KEPS #8-3 2 2 2 2 3 3 3 3 3 

47 9007651 WASHER, LOCK EXT TOOTH #10 8 8 8 - - - - -
.~.~- -'I. -"- -"-

-..... .-, ··-

49 9006025-2 SCR, PHL FLAT HD #6-32 X 5_L8 SST - - - 2 2 2 2 2 

50 9006121 SC~ SELF-TAPPING #8-32 X 3/8 SST 8 8 8 8 8 8 8 8 

-::r:i::- -Jvv~ ... - -.... ~nl -X-4~ -.r-• 4- '! -;r -..-.. -~ ...-..rr "" 
...,. 

~ ~ ~ 

52 9008146 WASHER, FLAT .63 OD X .23 ID X . 048 THK 1 1 1 - - - - -

53 9006660 WASHER~ FLAT .375 OD X .187 X .036 THK - - 3 3 3 3 3 
54 9006074-3 SCR, PHL TRUSS HD #10-32 X 5/8 SST 1 1 1 - - - - -
55 9107305 SHRINKIES (RED) 3 3 3 3 3 3 3 3 

56 7408407 DECALS 1VR14l 1 1 1 1 1 1 1 1 

57 C-IA-7408425-0-0 PANEL CONTROL (GT-40) 

58 7007006-3 JUMPER 1 1 1 1 1 1 1 1 

59 7008976 CHANNEL SELECT SWITCH 1 1 1 1 1 1 - -
60 C-UA~37_5:::G.-O LIGHT PEN OPTION f\/R f\/R IA/B ~/~ A/ ~/I t,A/F ju\/I 

61 I D-AD-_2009_Q_2_2-0-0 SUPER COVER ASSY - - - 1 1 1 1 1 

62 E-PS-1211106-0-0 MASK - - - 1 1 1 1 1 

63 E-IA-7409964-0-0 BRACE CHASSIS - - - 1 1 1 1 1 

64 C-IA-7409977-0-0 PANEL CONTROL (GT-40) - - - - - - 1 1 

65 C-IA-7409974-0-0 PANEL CONTROL JPDP-12) - - - ·l 1 1 - -
66 9006073-3 SCR, PHL TRUSS HD #10-32 X ~ SST - - - 6 6 6 6 6 

TITLE ASSY NO. SIZE CODE NUMBER R.EV. 

VR14 DISPLAY ASSY D-UA-VR14-,0'-,0' A PL VR14-,0-,0 f.-t 
SHEET 3 OF ' DIST. 1 G 1 1 ] J I I 

DEC FORM DEC 16--(325)-1031-N870 
ORA 110 

5-19 
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DIGITAL EQUIPMENT CORPORATION QUANTITY /VARIATION 
MAYNARD, MASSACHUSETTS 

PARTS LIST 
MADE BY D. CRABBE CHECKED E>. CRABBE SECTION 
DATE 12-2-70 DATE 12-8-70 CJ 0 
ENG D. CRABBE PROD R. PETERSON ISSUED SECT. 0 t( l:Q CJ 0 r:i::I ..:I ..:I 

12-8-70 12-8-70 I I I I I I I I 
DATE DATE "" "" "" "" "" ""' ""' ""' r-1 r-1 ...... r-1 r-1 r-1 r-1 r-1 

ITEM DWG NO./ PART NO. 
P:: P:: P:: P:: P:: P:: P:: P:: 

NO. DESCRIPTION > > > > > > > > 

67 9107360-0-0 WIRE #18 AWG IVPC BLK - - - ALJ M M M ~ 
68 9007930-0 CONN, ARKLES #50360-1 - - - 1 1 1 1 1 

69 90'07925-0 CONN, #300H21A-1K - - - 1 1 1 1 1 

70 9006637 W~SHER, INT TOOTH 3/8 ID #1220 1 1 1 1 1 1 1 1 

71 9007081 CLAMP, CABLE 1/4 ID 1 1 1 1 1 1 1 1 

' 

TITLE ASSY NO. SIZE CODE NUMBER REV. ECO NO. 
VR14 DISPLAY ASSY D-UA-VR14-0-0 A PL VR14-0-0 H 

- SHEET 4 OF 4 DIST. T l I l J 1 l 
~C FORM DEC 16-(32S)-1031-N870 
'A 110 , 
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QTY. DESCRIPTION ] PART NO. JITEM NO. 

1--.-r- PARTS LIST 
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rlRST USED ON OPTION'?MODEL ~DRAWIN DR~LL.U- ~ mamaamaEQU I PM ENT VR14 UNLESS OTHERWISE SPECIFIED • . ~~!!:~.~~~:':'.~~ 

A DIMENSION IN INCHES CHK'm-J~ O 
TilLERANCES 

EN"q~ •lJ.Q 
TITLE A 

"'d 
DECIMAi.i fltACTIOHI ANGLES 

TOP MTG ASSY =- = ,,.. ....... 
z z FINAL IUltFACE QUALITY I PRO~~,(.,.., ~ Q ~ 

"'"' llEMOVf. IURRS AND DEAK SHARP 

C!i ~ CORNERS ~~]~E,t,,. (VR 14) "'i3 MATERIAL 
NEXT HIGHER ASSY 

O·U/I· llR14-P·P 
I-+- sfilco1l NUMBER l Rf" 

"' FINISH SCALE :z:: DAD 70070 77- 0-0 D 
i3 ...,.. 

SllEET ZoFZ DIST.}fil :::r j _l _l :::r :::r ] :::r 
DEC FORM NO. 

8 1 7 1 I t 1 1 l ORD 100 6 5 4 3 2 1 
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JUMPER 

TOP MTG. ASSY 
TOP MTG. ASSY P.L. 
PLATE, TOP MTG. 
SCOTCH CA LS ( VRl 4) 

PANEL, CONTROL 
PANEL, CONTROL SILK SCREEN 

WI RED ASSY 
WIRED ASSY P.L. 
FRAME LOGIC 
BAR, MTG 
LOGIC FRAME DECALS 
LOGIC FRAME DECALS 

C.R.T. YOKE ASSY 

HIGH VOLTAGE ASSY 
HIGH VOLTAGE ASSY P.L. 
PLATE, HIGH VOLTAGE MTG. 
SHIELD, HIGH VOL. PROTECTION 
SPACER, HEX 
HIGH VOLTAGE SHIELD 

POWER .REGULATOR ASSY (VR14) 
POWER REG. ASSY (VR14) P.L. 
MATE·N·LOK ASSY BRKT 
COVER, CAPAC I TOR 

G836 POWER REG. ASSY 
G836 POWER REG. ASSY P. L. 

POWER SUPPLY H. S. ASSY 
POWER SUPPLY H. S. ASSY P. L. 
SPACER, MTG. 
BRKT. MTG. SPACER 
POWER SUPPLY HEAT SINK 

10. REGULATOR HEAT SINK ASSY 
REGULATOR H.S. ASSY P.L. 

11. DEFLECTION HEAT SINK ASSY 
DEFLECTION H.S. ASSY 

12. DEFLECT I ON POWER AMP. ASSY 
DEFLECTION POWER AMP (PL) 

13. POWER -SUPPLY ASSY 
POWER SUPPLY ASSY (PL) 
POWER SUP. CABLE HAPN. 
COVER, CAPACITOR HOLD DOWN 
PLATE, SIDE MTG 
COVER, PROTECT I ON 

4 1 

DEPT USAGE ELECTRl.::AL DEPT USAGE 

IND DESCRIPTION PART NO. PROD CUST F/C NO. PART NO. PRODlcUST F/C 

D·UA·VR14·8·8 
D·UA-VR14·A·8 
D·UA·VR14·B·B 
D·UA·VR14·C·8 
D·UA·VR14·D·0 
D·UA·VR14·E·B 
D·UA·VR14·LC·B 
D·UA ·VR14· LO ·8 
A-PL·VR14·8·B 
E ·SC· 1209230·8·8 
E·IA-7406891·0·8 
C·SC· 1209229·0·8 
C·MD • 7408434·0·8 
D·SC· 1209228-B-B 
D ·MD· 7406837 ·0 ·B 
D·SC-1210113·0·0 
D· I A· 7408408·0·0 
D· I A· 7408400-0·0 
C-MD • 7404881 ·0·0 
E·SC-1210104-0·0 
E-1A·7008457 ·0·0 
C·IA·7408411·B·8 
D·MD -l 408549 ·0·8 
B· I A· 7008976 ·0-8 

.E·PS-1211106·0·8 
E-1 A-7409964·0·8 

C· I A· 7408409 ·8·0 
C·MD· 7408414·8·0 
A· PL-3700026 ·0 ·0 
A ·PL-3700027 ·8 ·0 
B· I A· 7007006 -3-8 

D·AD-7007077 -B-B 
A·PL-7007077 -S-8 
E·IA-7408401-0·0 
A·DC • 1408407 • 0 ·B 
C·IA-7408425·8-~ 
B·SS • 7 408425· 8· 1 

D·AD-7007078 -0-0 
A·PL • 7007078-8-B 
D· I A· 7 408422·8-~ 
B·MD- 7 407114-!1)-B 
A·SS·5308753·0· 
A·SS -5308753 • 0 ·4 

D· I A-7007088·0·8 

D·AD·7007079·0· 
A -PL· 7007079·0· 
D· IA- 7408420·8· 
B·MD • 7408424·8· 
B·MD· 7408413·8· 
D ·SC· 1210169·0·B 

D·AD • 7007165·0·~ 
A-PL· 7007165-0-~ 
D ·I A· 7 408439·8 ·D 
C·MD-7408436-0-0 

D·UA·S836·0·0 
A·PL-S836 ·0·8 

D·AD·7001080·0· 
A·PL: 7007080-0-l 
C·MD· 7408438·8-l 
C·MD-7408437-0-~ 
o-sc -121o131 -8 • s 

D·AD-7007081 ·8·8 
A·PL·7007081 -0-8 

D ·AD· 7007082·8·8 
A·PL-7007082·0·0 

D-AD· 7007083·0·8 
A-PL· 7007083-0·8 

E·AD • 7007084·8-0 
A·PL· 7007084-0-8 
E-IA-7007147-8·0 
D ·I A· 7408433·8·8 
E-1A·7408402·0·8 
B·MD • 7408416 ·0·0 

3 

I. 

4. 

8. 

9 -

11. 

13 .. 

VR14 DISPLAY 115 VAC 
VR14·A DISPLAY 230 VAC 
VR14·B DISPLAY 100 VAC 
VR14·C DISPLAY 115 VAC S.C. 
VR14·D DISPLAY 230 VAC S.C. 
VR14·E DISPLAY 100 VAC S.C. 
VR14-LC DISPLAY ASSY 115 VAC GT 40 
VR14·LD DI SPLAY l&t 230 VAC GT 40 

CIRCUIT SCHEMATIC (VR14) 
MODULE UTILIZATION 
MODULE UTILIZATION (PL) 
ENGINEERING SPECIFICATION 
CHECK OUT AND ACCEPTANCE 
PROCEDURE 

WI RED ASSY 
WI RED ASSY P. L. 

G836 POWER REG. ASSY 
G836 POWER REG. ASSY P. L. 
CIRCUIT SCHEMATIC (G836) 

POWER SUPPLY HEAT SINK ASSY 
POWER SUPPLY H. S. ASSY PL 
CIRCUIT SCHEMATIC (HEAT SINK 

DEFLECTION HEAT SINK ASSY 
DEFLECTION H.S. ASSY P.L. 
Cl RCUI T SCHEMA Tl C(DEFLECTION) 

POWER SUPPLY ASSY 
POWER SUPPLY ASSY P.L. 
CIRCUIT SCHEMATIC 

(POWER SUPPLY) 

A·ML·VR14·0 
A·ML-VR14-A 
A·ML·VR14·B 
A·ML·VR14·C 
A·ML·VR14·D 
A·ML·VR14·E 
D·UA-VR14·LC·0 
D·UA·VR14·LD·0 
D·IC·VR14·0·1 
C·MU·VR14·0·3 
A·MU·VR14·0·3 
A·SP·VR14·0-4 
A·SP·VR14·0·5 

C-AD · 1007078·0·0 
A· PL· 7007078 ·0 • i 

D·UA·G836·0·0 
A·PL-G836·8·0 
D ·SC·G836-0-1 

D ·AO· 7007080 ·0 -~ 
A ·PL· 7 007080 +i 
o-cs .. 1007000 -0-1 

D·AD· 7 007082 ·0-~ 
A-PL· 7007082 -0 ·0 
D·CS·7007082·0·1 

D·AD • 7007084 ·0·~ 
A·PL·7007084·0·i 
D ·CS· 7007084 ·0· I 

FIRST USED ON OPTION°7MODEL 

VRl4 

PROlJ7~·HMAN ?~.!~-?!' DRAWi NG 
PRW.PETERSON~~.!s-70 INDEX LIST 
NEXT HIGHER ASSY 

D-UA-VRl4-lb-t; Sl~EJ:CODN NUMBER REV 

DJDIJVRl4-Z-? ~-SCALE 
SHEET f OF 2. DIST.I I I ] ::r ::r ::r ] ::r I 

1 2 T 1 
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This diawing an_d<.pecifications, h,erein, _"•.the prop1 
erty of Digital Equipment Corporation and shall not be 
reproduced or copied or used in whole or m part as 
the basis for the manufacture or sale of items without 
written perm1ss1on. 1'772. 

ci z 
w 
Cl z 
'f 
u 

DEC FORM NO 
ORD llt 

15 

r 
LIGHT PEN 375-A 

C-UA-375-A·B 
B·DD-375-A 

8 

[* 

16 

1 7 

~ 
I 

LIGHT PEN ASSY l C-UA-375·0·0 
B-DD-375-0 

:J 

PANEL FRONT l LIGHT PEN 
C· IA-7409068-0-0 

1 7 

l 6 

_f_ 
VR14 DISPLAY ASSY 

115 VAC 
D-UA-VR14:.tl 

VR14-A DISPlAY ASSY 
230 VAC 

D-UA-VR14-A-0 

VRl 4-B DI SPLAY ASSY 
100 VAC 

r-D-UA-VR14+0 

VR14-C DISPLAY ASSY 
115 VAC 

SUPER C~VER 
D-UA-VR14-C· 

VR14-D DISPLAYASSY 
230 VAC 

SUPER COVER 
D-UA-VR14-D-0 

VR14-E DISPLAY ASSY 
100 V/c,.C 

S u1· Eh CCV ER 
D-UA·VRl4-E·0 

VR14-LC DISPLAYASSY 
115 VAC 

MOOIFIED FOR GT 40 
O-UA-VR14·LC·0 

VR14·LD DISPLAYASSY 
230 VAC 

MOD IF I ED FOR GT40 
O-UA-VR14·LD·0 

l ~ 
1 J 

r PANEL FRONT _ 1 l PANEL FRONT ] 
LIGHT PEN LIGHT PEN 

C· 1Ac74il'l'J77-0-0 C-1 A-7409974-0·0 

(FOR GT40 USE) (FOR PDP 12 USE) 

1 6 

l 

19 

1 

r 

SUPER COVER 
ASS' Y 

C·A0-7009027-0-0 

1 

5 

l 

* Ol''TIONAL 

5 

IE°IND 
NO. 

14 

15' 

16. 

17' 

1 B. 

19. 

4 

MECHANICAL 

DESCRIPTION 

LIGHT PEN ASSY 

PHONE JACK CABLE 

LIGHT PEN ASSY 
(375 ·A) 
JACK ASSY 
TINl-PLUG 375-A 

PANEL, FRONT LIGHT PEN 
SILK SCREEN 

PANEL FRONT LIGHT PEN 
SILK SCREEN 

PANEL FRONT LIGHT PEN 
SILK SCREEN 

SUPER COVER ASS1Y 
SHIM, CHASSIS (R.H) 
SHIM, CHASSIS (L.H.) 
COVER PANEL REAR TOP 
EXTRUSION ASSY LOWER 
COVER TOP 

4 

l 

1 

3 l ~.l 2 - 0 - 11 I CJ i\ JOT al 2 1 
ij3BWnN 3oofuz1fil_ 

DEPT USAGE ELECTRICAL DEPT USAGE 

PART NO. PROD lcUST F/C FIND 
NO. DESCRIPTION PART NO. PROD CUST F/C 

C·UA-375-0-¢ 

C·UA-375-A-0 

C-1 A-7009170-0-0 

C· I A-7409068-0-0 
B·SS-7409068-0-1 

C-IA-7409977·0·0' 
8-SS-7409977-0-1 

C-IA-7409974-0-0 
B·SS-7409974-0-1 

D·AD-7009027-0-0 
C-MD-7409968·0·0 
C-MB-7409969-0-0 
O·MD-7409965-0-0 
D· I A· 7409972-0-0 
E·IA-7409963-0-0 

3 

D 

1--

c 

B 

1--

FIRST USED ON OPTION/MODEL DR~K CRABBE i°t!!-10 ~nmnoma~g~~6~~1~~ 
L~~-V_R~'4~~~~~~tc~H~~·D~KJ.C]R~A~BliBliEW),p~~~~~7~0truri:f=o.;;;;;;;.;;~.c.;;;;;=o._"'-'"-'-"0-·"-'"-"-'c-"u_•_.,_,.~A 

ENG DATE TITLE 

I 

u·.K. CRABBE 11-6-?C 

PR~J(rgHMAN rt.:i:~-r DRAWi NG 
PR~Dp ET ER SON p~!~-70 I ND EX LI s T 
NEXT HIGHER ASSY 
D -UA- V R 14-0- l ~s-1zEJl-E c_o_D_Ef ____ N_U_M_eE=R---~~R=Ev~. -1 

l-S-CA-LE-------1 DID I I I/ R I 4- 0- 2 H 
SHEET 2 OF ? DIST. I I I I I J I I I I 

2 1 l 
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DIGITAL EQUIPMENT CORPORATION QUANTITY /VARIATION 
MAYNARD, MASSACHUSETTS 

PARTS LIST_ 
MADE BY D.K. Crabbe CHECKED rLJ;~~ SECTION 

DATE 9/28/70 DATE lO_L.8/70 1 CJ Q 

ENG ~.££~ PR o D 7 r.Jrxr1...... ...-.. _,. ISSUED SECT. , I( IJ:l CJ Q r:r:I ...:i ...:i 
" ~ ..... - I I I I I I I 

DATE /( u," DATE 1'L_6/JiJ 1 
""' ""' ""' ""' ""' ""' ""' ""' r-1 r-1 r-1 r-1 r-1 r-1 r-1 r-1 

ITEM ll:: ll:: ll:: ll:: ll:: ll:: ll:: ll:: 
DWG NO./ PART NO. DESCRIPTION ::> :> :> :> :> :> :> :> 

NO. 

A225 Deflection Amplifier 2 2 2 2 2 2 2 2 
W682 Intensity Amplifier l 1 l 1 1 1 - -
G838 Fault Protection 1 1 l _l _l _l - -
G840 LIGHT PEN ~/R ~JR) l\/R A/R IA/_B ~__g ty__g ~R 

W684 8 LEVEL INTENSITY ~/R ~/R !-\./R JR ~/R ~LE 1 1 

I 

TITLE ASSY NO. SIZE CODE NUMBER REV. E~O ~O. 

A-MU-VR14-!_-3 A PL A V I -
MODULE UTILIZATION LIST VR14-,-3 00019 

SHEET 1 OF 1 DIST.1 1 I l J 1 l l 
DEC FORM N0.16-1031 --- .. ,,. 
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This drawing and specifications, herein, are the prop· 
erty of Digital Equipment Corporation and shall not be 
reproduced or copied or used In whole or in part as 
the basis for the manufacture or sale of items without 
written permission. 

DEC FORM NO. 
DRClOO 4 

I 

l 

3 

l 

I 0 2 3 4 ~ 
l'J~ A"?')3 A225 W6BZ 

USEAGE 

A FAULT X Y Z 
PROT. DEF L DEFL IN TEN. 

I 

I 
I 
USEAGE 

IB 

2 

J_ 

l 1 

NOTES: 
L MODULE INFORMATION SHOWN FROM 

WIRING SIDE. 

D 

c 

I 

I 
I 

VSEENOTEf;I 

l 
I 
i 
f 

I 

L 

J_ 

J 

o G840 LIGHT PEN OPTION } (STANDARD ON 

* W684 8 LEVEL INTENSITY OPTION VRl4LC)LD) 

3 

B 
I-

Fl RST USED ON OPTION7MOD QTY. DESCRIPTION ] PART NO. ] 11~~ 
VRl4 1-----1-----------P-A-RT~S~L~IS~T-"'--------"--~ 

~~~~:: ~~:~::::~ ::~~:;11~~ ::~)V<KLl1_#1 ' ~~/-Q_ ~f~110 mnmnamn ~~5i f~~~!1.~~ 
DIMENSION IN INCHES " f ' O/J9/J" 1--======~----'------""1 

TOLERANCES 1--~:........1~...,-'L;J,.(i;..;;;L:.....'~ '-=+.!b,..,.,Ar=1E~u ..... TITLE 
0Ec1MALS FRAcnoNs ANGLEs EN~., /-. u.4ftz. LL~o 
± .005 ± 1/64 ± 0°30' ~ 

FINAL SURFACE QUALITY ,/ PREi_,E~1 (,,,<',LI' ~~!l-7o 
L.:R=EM:::OV:::E=BU=RC::::RgR::::~::::~~::::SB=REA=K=S=HA=RP==4pROD. 2 ~ . D/\T:E,_ 
F ]5 f~ l_'jj,£_20 

MATERIAL NEXT HIGHER ASSY 

f 1 C- M U - V R I 4 - 0 -3 

MODULE 
UTILIZATION 

(VRl4) 
s1zEf cooq NUMBER 

/':_ 1-F-1N1-sH-------f-sc-A".'":LE:--~--J_,----1 c IM u1 v R 1 4 - 0 - 3 
I I SHEET ' OF I DIST. I ] ] l l I I 

I RE .. V. 

l l ·L-
2 I 1 5-39 
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This dfawin1 and specifications, herein, are the propij 
arty of Dlsita1 Equipment Corporation and shall not be 
reproduced or copied or used in whole or in part as 
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DEC FORM NO. 
ORD 100 8 

l 7 

7 

I 

1 

I 
I 

L...!..., 

11 
12 

6 

6 

J 

I 
0 2 
0 3 
0 4 
0 5 
0 6 
0 7 
0 B 

5 l 4 
E.'XTt:..R.N/:>\\.... COM'l'>Ol-<<."-ITS TAe.\ .. .'E ... 

\T(.M COMP PO\.. FROM ITO PO\... R.t.MPIR.\<.O:. 

8 R..'E..<i. A¢41J ]A¢4T \OO't<... 
":> XRt...':::, SI:.\:. WIRE. I A'B\.£.. o .. c::...n. 
":> '( Rt..'S. Stt.. VJIRI:... TAB\...\:. o.'5...1\.... 

32 CllP /Ip)//( 1 /}~/// 2..fJ. MFD 

6 RE5 B¢4F ]B'1l4-N IOOK 

10 
3 

J"<O 

14 
1-:i 

5 4 

J 3 

NOTES: 
S\C:.~1'11.... \TUii Dt..'5CJ;:.1?llON CONNE...C...llON 

NO A\N"'1. CO\..OR. f'RO'°" TO 
I. TW!ST('2..WIR'C:.'::>) 3TWIS\" Pi..R \1-\C..\I.. 

~""""'<'.... 
5 AdJ2T ~3T 

A¢ I \.l P..¢:!.\.l 

A<Z>I K Aa'l'3K 
B¢1 N" B¢4N 

BC7>1R B¢4R 

s B¢ \V Ba'l4 V 

Mll'l t 4- 1vw:,-r Pt..~ 1 t-.>C.1-\ MA.)( .. 
2. USE T£1UllPOhVT COllN'£CT01?$ 

ON .lT&Jl.S 8~ 3 2. 

IS. IS BUS A¢2J A¢2K 

IS 

+ ?..6 DC.. 17 
-1-'Z...O DC. 17 

- Z.O DC.. 'Z.O 
-z o DC.. ?,.O 

)( YOKE HOT I~ 

Y YO\<..E.. HoT ?.. I 

'( YO\<..E. .._..OT Z..I 

)( YOl<.E'. R'C.-n.>~~ I S 
Y yo-.<.e... R'<:..T\)Q.\..l. IB 

... 'Z 0 t:>C... 17 
-i:.o DC:.. z.o 

c::;.NO 'Z..4 

Aa\3S A<1>3R. 

SIGNAL NAME 

Rt.O BCZ>Z.V JS- I'=> 

BW/e:.R'I' A¢ 2 M 3'5- 4 
B\..u /Gll.'1' AQ'l!HI\ JS- I '2.. 

Bl....U B¢Z.f<. JS-\ I 

V\0 A¢3P ::fS-13 

WHT l!o-7 YIU.5-\ 

R'El:) B~l\.I Ac;DZ.l.l 

C=."'C ?.4 
GNC 24 

BL"' l!RlS-1 Ac;DC:.V } 
l------~-1--\.....1~--+-B'-L-l<.--4--Y-R-E;-5--'2..-+-A-(/J-3-V-1 SEE NOTE '*"I 

2. '4 

Z.<; 
x 'S.A.'I'\~\...£- -a-, 
""( SA.M~\..E::. ~9 

X c:.1<:::. G"' t:> Z.7 

y cs.1<=.a.~= Z.7 

-+'So v z.e. 
G..t-.:IC> "e7 
~ND 27 
GND Z7 

5 
5 

GNt> 24 
GND 24 

29 
29 

-BOV 35 
34-

GND 2.7 

Z. Z. '(ti... Sc;t>4L J>.0~ U 

G.R\...I B<tl 4 F AQ:> 4 F 
WW\ A¢ I A XR.E;O:.-?.. l . .,. 
Wl·l"t' A<t> 3A VR..E.<S.-1 . SEC: NO\E. I 

B1..1<., A<2l'Z.I-\ 'ACb'2V. 

- BLlc: X~eS-/ A¢Z/I } .,_ 
22 BLK YR'ES-:ZA¢'3H SEENOIE I 

A0 IA AQ2A 
A¢ ID A¢2D 

113 ELK A.(/) IV B¢21VI 

IS BLK A({)2V 8(/)2M 
2.2. WHT l\(/>3A A<[}IB 

22. WHT IVIJ3D A(/)IC 
I 8 .GRYlGRN Ml 46 A¢ I L 

2. 2. JW!l77!3L K A¢ I E M ~ .... H QTVl DESCRIPTION I 
Z2. BLK A~IS A04C 1 PARTS LIST 

PART NO. I ITEM 
NO. 

rlRST USED ON OPTION? MODEL NiifSCAL DRAWING ~~) I~~~ mnmnamn EQUIPMENT 
VR \ 6,.. UNLESS OTHEJ!WISE SPECIFIED ~ I • CORPORATION 

DIMENSION IN INCHES ltiii P"JX... (_,,,;...,.A._ rl:Tflib_ MA'l'NA,.D, MA••ACHl.IS&TT9 

1 3 

TOLERANCES EN r"""'.7/.i li'lij< TITLE ':' ":" ='~'= 1..r, (.,, ~ 1li'fl.h_o 
.: ::~':" ... ':':';:;:.. .!... IPRl '!--;r:F-vJ,,,. ~ ~ 1a WI RED A SS Y 

MATERIAL CORNIU PR iPp,n-:-~ ..... ...,., ~Jfo. ( v R I 4) 
NEXT HIGHER ASSY 

b-Q'f>....-VR\A..-rp-1' ~ICOD~I NUMBER I ~ 
t:F1::::N1SH::::-_-_;-_:;:.=---l:SCALE=~7]_:-?o="""N..,.,£.,....;...-'-I DJ.A 1:21. 7 00 7 0 7 8-0-0 [•: 

SHEET 7 OF 1_ DIST. _l _l _l _l _l _l _l _l _l l 

T 2 I 1 
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DIGITAL EQUIPMENT CORPORATION 
MAYNARD, MASSACHUSETTS 

PARTS LIST 
MADE BY J. caniTl CHECKED D. Crabbe SECTION 

DATE " 
10/2/70 ___ DATE 10/2/70 1 

ENG ~--;;{?<:Lt~~ PROD 7<~-~ ISSUED SECT. 
DATE 11~]-,o DATE 11/,JJ<> 1 

ITEM DWG NO./ PART NO. DESCRIPTION NO. 

1 D-IA-7408422-0-0 FRAME_iLOGIC _] 
2 B-MD-7407114-0-0 BAR,MTG 1 

3 1209340-00 8 CIRCUIT MATE-N-LOK SOCKET AMP 1 
4 1202244 144 .CONNECTOR BLOCK J. 
5 1202188 VOLTAGE CHAIN IA/__g 
6 A-SS-5308753-0-2 LOGIC FRAME DECALS IY-B 
7 A-SS-5308753-0-4 LOGIC FRAME DECALS jM_] 
8 1302466 RESISTOR lOOK 1/4W 5% 2 
9 1310180 RESISTOR 0. 5/\.. 20W 1% 2 
10 1209379-01 CONTACT TERM PIN SOCKET AMP. INC. 14 

11 9006011-1 SCR,PHL HD PAN #4-40 x 3/8 SST 4 

12 9006557 NUT_.,KEPS #4-40 4 
13 900.6021-1 SCR,PHL HD PAN._6-32 x 5/16 SST 2 

14 9006560 NUT,KEPS #6-32 2 
15 9107560-3 #18 AWG SOLID BUSSING ~R 
16 9006120 POZIDRIVE SCR FIL HD 8-32 x 5/8 SST 2 
17 9107360-22 #18 AWG STRD TEFLON (RED) ~/R 
18 9107360-99 #18 AWG STRD TEFLON (WHITE) j.2\/R 
19 9107360-88 #18 AWG STRD TEFLON (GRAY) j.2\/R 
20 9107360-66 #18 AWG STRD TEFLON jBLUEl ~/R 
21 9107360-77 #18 AWG STRD TEFLON { V__IO ) lz.\./R 
22 910741J-84 #18 AWG STRD TEF TRACER iGRAY_lYELLOWl BLR 

TITLE ASSY NO. ~ SIZE CODE 

WIRED ASSEMBLY (VR14) D-AD-7007078-0-0 A PL 
SHEET 1 OF 2 DIST. I G-I 

DEC FORM N0.16-1031 
ORA 110 

QUANTITY /VARIATION 

NUMBER REV. ECO NO. 

7007078-0-0 E V':tf2i 00 

I ] I ] I I 
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DIGITAL EQUIPMENT CORPORATION 
MAYNARD, MASSACHUSETTS 

PARTS LIST 
MADE BY J. Cahill CHECKED 

D.LiL.1.bbe 
SECTION 

DATE llfil7o DATE _ll ~ 
1 

ENG () ~, st Jt7L PROD 7{.~~-"- ISSUED SECT. 
DATE //~. ~ ~ - DATE ui_rc /7D 1 

ITEM OWG NO./ PART NO. DESCRIPTION 
NO. 

23 9107410-86 #18 AWG STRD TEF TRACER (GRY/BLU) f\/R 

24 9107360-00 #18 AWG STRD TEF WIRE (BLACK) ~/R 

25 9107350-55 #22 AWG STRD TEF WIRE (GREEN) j\/R 

26 9107350-44 #22 AWG STRD TEF WIRE (YELLOW') j\/R 

27 9107350-00 #22 AWG STRD TEF WIRE (BLACK) Ji/R 

28 9107350-22 #22 AWG STRD TEF WIRE (RED) ~/R 

29 9107350-99 #22 AWG STRD TEF WIRE (WHITE) j\/R 

30 9107256-1 #22 TEF TUBING (BLACK) Ji/R 

31 1209350-15 CONN PIN HOUSING MATE-N-LOK AMP 1 

32 1010195-0 CAPACITOR 2~ mf d lOOV 10% 1 

33 9007~30 TERM! POINT CONNECTORS G. 

34 9107420-09 #22 AWG STRD TEF TRACER 1BLK_flVHT_l AL]~ 

35 9107410-85 #18 AWG STRD TEF TRACER (GRYLGRN) A/~ 

TITLE ASSY NO. SIZE CODE 
WIRED ASSEMBLY (VR14) D-AD-7007078-0-0 A PL 

SHEET 2 OF 2 DIST. j 
DEC FORM N0.16-1031 
ORA 110 

QUANTITY /VARIATION 

NUMBER REV. ECO NO. 

7007078-CJ'-O E 
l l l l l l I 
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8 
This drawing and specdic1tion5, heteln, are the prop· 
ertyof Di11ital EquipmentCorpo111tionandshallnotbe 
reproduced or copied or used In whole or in part as 
thebas1sfo1theman1,1fadureorsaleofll9rnsw1thout 
written permission. 

DRDIOO-A 8 
® 

23 

3~ 

" 
7 

7 6 5 

------5. 2 5 REF--------'"-i 

35 37 I~ 13 
25 

17 

7 6 5 4 

8.44 
REF 

3 

3 

FIRST USEI) ON OPTION/MODEL QTY. 

VR14 

MATERIAL 

FINISH --++-- SHEET I OF I 

2 

DESCRIPTION PART NO. 

PARTS LIST 
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DIGITAL EQUIPMENT CORPORATION 
MAYNARD, MASSACHUSETTS 

PARTS LIST 
MADE BY Mary Ann GTrbert C H E C K E D---;:;P"' _:;-- r{ .~~- SECTION 

DATE July 8, 1971 DATE 7-/v- _7 / '} •· 11-tt/ 
-"-

ENG 0-f~~-x---..- PROD ISSUED SECT. 

DATE .b'"l.B_· 71 DATE 

ITEM DWG NO./ PART NO. DESCRIPTION NO. 

1 1D-cs-G836-o-1 CIRCUIT SCHEMATIC 
2 IK-CO-G836-0-4 X-Y COORDINATE HOLE LOCATION 

3 IE-AH-G836-0-5 ASSY/DRILLING HOLE LAYOUT 

4 IB-MH-G836-0-6 MODULE ECO HISTORY 

5 15009224 ETCHED CIRCUIT BOARD 
6 11000023 CAP. 330PF lOOV 5% D.M. 

7 1000024 CAP. 470PF lOOV 5% DL.ML. 
8 1000042 CAP. lOOOPF lOOV 5% MICA 
9 P,000080 CAP. 50UF sov -10 +75% S.TANT 
10 1001610 CAP. .OlUF lOOV 20% DISC 

11 100lli9 CAP. 27PF lOOV 5% MICA 
12 1001886 CAP. 270UF 15V 10% S.TANT 

13 1009438 CAP. 25UF 150V 39D 
14 1009439 CAP. lOUF 450V 39D 

15 1102808 DIODE 1N752A 5.6v 
16 p.102942 DIODE 1N4001 

17 1105796 DIODE 1N4004 
1--U 1300220 RES. 68 ~w 10% 
19 IJ.300245 RES. 120 2W 10% 
20 1301317 RES. 10 \W 5% 
21 1!300285 RES. 270 ~w 5% 

TITLE ASSY NO. 
VR-14 POWER SUPPLY AND REGULATOR 

DEC FORM NO .16-1031 
ORA 110 

BOARD SHEET 1 OF 3 

1 
2 
2 
2 
2 
2 
2 
2 

4 
2 
6 
4 
6 
2 
1 

1--

+ 
2 

5AJPL} 
DIST.] I 

QUANTITY /VARIATION 

C2 8 

c4 10 

cs 20 
C6 11 
Cl.2 ,13 
C3 9 
Cl 7 

ClE ,17 18J 19 
Cl~ ,15 
Dl • 2 5J 6J 7, 8 
Dl~ tl4 15J 16 

D3 ~ 4 9 lOi 11, 12 
Rll ,31 

R37 
RfC ;.1 s.L ZI 
R8, 25 

NUMBER J REV. ECO NO. 
G836-0-0 D 00005 

I ] ] ] ] ] 1 
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DIGITAL EQUIPMENT CORPORATION QUANTITY /VARIATION 
MAYNARD,.MASSACHUSETTS 

PARTS LIST 
MADE BY Mary Ann Gilbert CHECKED-p )-
DATE _ July 8, 19711 DATE 7 ·/;t"· // 

SECTION 

ENG ~c--,.. ~C.F PROD 
DATE /O·I f~71 . . DATE 

ISSUED SECT. 

ITEM DWG NO./ PART NO. DESCRIPTION NO. 

22 1300::>95 RES. 330 ~w 5% ? R4, lt 
23 1300271 RES. 220 ~w 5% 
24 1300365 RES. lK ~w 5% 
::>5 1300369 RES. lK 2W l~ 1 IR~~ 

?6 1300391 RES_._ l._5_K }AW _5:{ 

?7 1300417 RES. 2;2K ~W 5'Jt 2 R_3~t.J_1_C 

~ [i = = 
?9 1301890 RES. 560 ]{W 5~ 2 Rl ::>O 

30 1302385 RES. 750 lW 5% ? R31,34 
31 ljQ '020 1310701 

3? 1303062 RES. 470 2W ~ 2 Rllu_._30 

33 1302l>"f 2. RES. l.78K l/8W ~ MF 2 IR2 l" 

34 1304870 RES. 6.81K l/8W l_{ME_ 2 iRl.J _l9_ 

35 1310179 RES. _5_00K lW 10_{ _1_8PR P_Q_T ll IR3i:l 
36 131038? RES. 2. 7 lW -:::5~.%-----"-------.ii.2,r;;__~"'""IRu..~ l.._"~?8""!---1---1-+---+--+--t-+--t 

RES. lOOK 3/4w 10% 76PR POT 1 R3S 37 1309143-14 

38 1501742 TRANSISTOR 2N?__2_Q1J.. 1 ~l 
39 150Hl81 TRANSISTOR DEC 2?19 1 IQ3 

40 1510tl~ TRA_HSIST_OR M.JE. 2955 1 lo2 
41 ·" '"-"" 5509718 HRA 'I' SINK_ REJL ..8_ 2 

42 9006011 SCREW SLOTTED #4:1±_0 x_}/8 SST 2 

43 9006556 NUT HEX A :l±_o ssT 2 

TITLE ASSY NO. SAIZEICPODLEI NUMBER l REV. ECO NO. 

VR -14 POWE~UPPLY AND REGULATOR BOARDr-----::-----.:.--1-=-.=.-L_l_:_..:=....L,__G_8.,...3_6_-o.,...-_o----r---r--~--L.---D-r-Loo---.a_o_s-I. 
SHEET 2 OF 3 DIST. I l T T T T T T 

DEC FORM N0.16-1031 
ORA 110 
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DIGITAL EQUIPMENT CORPORATION 
MAYNARD, MASSACHUSETTS 

PARTS LIST 
MADE BY Mery Ann Gilbert CHECKED ~S' SECTION 

DATE July 8, 1971 DATE ,?-/f'- .'l' 

ENG 0 ";:[ 2 A • -f .,,.,_ n7r4·r>. , • l , ,.. PROD ISSUED SECT. 
DATE /..1·1f_-2J DATE 

ITEM DWG NO./ PART NO. DESCRIPTION NO. 

441 9007836 EYELETS #GS4-3 
451 -2. 008 08_5_ SOLDERLESS TERMINAL 

46 1510555 TRANSISTOR MJE 3055 
47 1909344 I .C. MC 1709 OP AMP 

-
TITLE ASSY NO. 

VR-14 POWER SUPPLY AND REGULATOR BOARD 

DEC FORM NO .16-1031 
ORA 110 

SHEET 3 

!211' ! 

18 
1 

"'2" 

SAIPr1 
OF 3 DIST.1 

QUANTITY /VARIATION 

' 

Q4 
El -~ 

NUMBER I REV. ECO N,O_, 
G836-0-0 D 00005 

1 l j l l l I J 

5-53 



THIS SCHEMATIC IS FURNISHED ONLY Hlfl TEST -0 MAlllllTIMIWC[ PU•"°51S. TH[ 
CIRCUITS Alli£ PMlf'ltlETARY IN NATURE AHO SHOULD K Tll(ATt:D ACCOllOINGLY. 
CO..,..IGHT 11170 •V DtGITAL EQUIPMENT COJIPO .. TIOtll 

+ ~'roUF 
15V 
IO"lo 

RI 
560 

DI 

R2 
1.781< 
l/BW 
1%,MF 

-----AL2 

r-~~r-~~~~~~~-;:::::======z-:;;--~~~~~~r-~__J--<(-)SENSE 

1-----<'"} R~~fO:v ~:oOI R3 
6.SIK 
l/BW 
1% 
MF 

R4 
330 

C2 
330PF 

R5 
IO 

-'2JJV,AM2 

C5 

Rl5 

Rll 
68 
V2W 
IO"lo 

----AR2 

1--~.,..,.,,-~-~-------L-+------L-<NPN BASE 
R41 
80 
IOW 

QI WW 
DEC2904 I% 

RIO 
10 

Rl2 
80 
IOW 
WW 
1% 

Q2 
MJE29B5 

Rl4 
470 
2W + 

C6 
500F 
50V 

~----AH2 

'------" NPN COLLEClOR 

L-----~ -20V 

D3 
IN4004 

-10+ -----AJ2 

'---"'-----+---L--+----1-----l-+----1--------1--+---+-~7~5~%:+---.,-l--((+}GND SENSE 

DlC fOltll,NO. 
DllDlll 

UNLESS OTHERWISE INDICATED: 
RESISTORS ARE I K, l/4v.; 5% 
DIODES ARE IN752A, 5.6V 
CAR\CITORS ARE JOOOPF, lOOV, 5% 
El, E2 ARE DEI:709C 

>--• EYELETS 

GND, 802, AS2 

Rl9 
6.BIK 
V8W 
1% 
MF 

Rl7 
1.78K 
l/8W 
1% 
MF 

D6 
Cl2 
,OIUF 

05 
20% 

cs R21 S30PF IO 

C9 C20 
27PF 

CIO 
470PF 

+20V,BJ2 

016 
IN4001 R33 

750 
IW BK2 

BE2 
PNP BASE 

R31 
l/2W, 100/o 

BH2 
PNP OOLLECTOR 

R23 +20V REG 

+ Cll 
500F 
50V 

-10+ 
R3'.l 75% 

R40 470 
2.2K 2W 

R32 

BL2 
HGND SENSE 

852---~ 

G2">--'-----~---~~w..-~----l 

Cl4 
IOUF 

AD2~ ~ov 
200VAC .>--'------7 

+ 

a ... 
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8 

/Tc/t? 
1'10. 

' I 
D 

c 

-

B 

~ 

A 

:? 

"' z 
~ 
I 
'-' 

~ 
I 
'-' 

DEC FORM NO 

8 ORO 100 

7 

WIRETIT81F 
.OESCE'IPT/ON Feoh? 
RWG CtJtOR CON/'l ... C:T!ON WITll 

14 i!JcW ORPOYM. "'4 

18 GRJ'/'l&i :5" 
14 leFO ,;; 

14 BU/ I 

IS ISRY/liU i!. 

14 GR/V B&LJY '1. .3 

I REF 

B RE;:-
9 

7 

6 

/0 

CONM:C710IV WITH 

Pl-I 4 
Pl·e 4 

1-3 4 
Pf ·fO " P1-ff 4 
Pt·IZ 4 

a 
9 

I 
4.00 
R£r 

6 

5 4 

6 
10 4 7 

.:s,r~ JJFTIWI. 'Ti" 

BttF 
9 

'ZR£F 

5 4 

3 o- o- 080LOOL a a 2 

4REr 

0 0 0 
3 ~ I 
0 0 0 
6 !S 4 
0 0 0 
9 8 7 
0 0 0 
IZ' II 10 

FIRST USED ON OPTION 

VRl4 

3 

Pl 

..5 

6 

Beu 
9 

MODEL NOT SCALE DRAWING 

UNLESS OTHERWISE SPECIFIED 
DIMENSION IN INCHES 

TOLERANCES 
DECIMALS FRACTIONS ANGLES 

" .... :!:: 1/64 ~ 0"30' 
FINAL SURFACE QUALITY I 

REMOVE BURRS AND IREAK SHARP 
CORNERS 

MATERIAL 

FINISH 

11381"1nN 300:J 3ZIS 

NtJTE5: 
~ I/SE T/E llR#'~ ;11,.,.EeEt/~.C: 

N&CE.5S'9RJ! 

QTY, DESCRIPTION PART NO. ITEM 
NO. 

PARTS LIST 

mamaamnEQU I PM ENT t • CORPORATION 
MAVNA,.O.MASS.O.CHVSETTS 

PS. HEAT SINK 
ASS'Y 

( VRl4) 
REV 

SCALE 

SHEET 

2 

5-57 

D 

c 

B 

A 



DIGITAL EQUIPMENT CORPORATION 
MAYNARD, MASSACHUSETTS 

PARTS LIST 
MADE BY J. Devin CHECKED D. Crabbe SECTION, 
DATE 1.D/14D_D_ DATE 10_Ll5_L70 1 
ENG 70. f:':.<:}1~ hY>-.L PROD 7{.'f~ ISSUED SECT. 
DATE U~ l7o DATE JJ.f_JJ_2_o 
ITEM DWG NO./ PART NO. DESCRIPTION NO. 

, D-AD-7007081-l-0 REGULATOR HEAT SINK ASSY. 
2 C-MD-7408437-0-0 BRKT, MTG. SPACER 

3 C-MD-7408438-0-0 SPACER, MTG. 
4 1209351-12 SOCKET HOUSING MATE-N-LOK 

5 CPS-1953-4A CLAMP NYLON~ I.D. 

6 9006021-1 SCR, PHL HD PAN #6-32 x 5/16 LG 

7 9006656 WASHER, FLAT #6 SST 

8 9006020-1 SCR, PHL HD PAN #6-32 x ~ LG SST 
9 9006633 WASHER, INTERNAL #6-32 SST 

10 9007031 TIE WRAPS SST-lB 
11 D-AD-7007081-Z-0 REGULATOR HEAT SINK ASSY. 

TITLE ASSY NO. 
P.S. HEAT SINK ASSY. D-AD-7007080-0-0 

DEC FORM N0.16-1031 
ORA 110 

SHEET 1 OF 

1 

1 
1 

1 
1 

1 

1 

1 

8 
8 

2 
1 

SIZE Pi:l A 
1 DIST. I 

QUANTITY /VARIATION 

NUMBER REV. ECO NO. 

7007080-0-0 

I 1 I I I 1 J I 
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D 

c 

B 

A 

DIC1MllNO. ... ,.. 

4 

4 

HEAT SINK CONNECTOR 
SOCKET HOUSING 
DEC 12¢l9351-12 

4 

• 
5 

• 
6 

• 
7 

• 
8 

• 
9 

• 
ltl 

B_U 

BLU/GY 

GF\N 

P3 

3 

RI .l.11.SW 57. 

2N4 399 

F\3 .ln5W5). 

I 
.__ ______ ..__·--···______J 

FIPS T USED ON 

VRl4 

2 

P3 

01 02 

03. Q4. 

RI- R4 . 

REF 0E::.1GNATl0N 

UNLESS OTHERWtSE SPECIFIED 
DIMINllON IN INCHD 

TOURANCES ---.. 

1 

AMP 12 CIF\CUIT 1209351-12 

TRANSISTOR 2N4399 1510362 

TRANSISTOR DEC 53¢2 151¢196 

RESISTOR .IASW 5l 13¢58"12 

Dl'.SClllP!lOM PAA! NO. 

PARTS UST 

-: .. =::.m */ ~f.ili,,~~~-w.w.c..al.fc1Rcu1T SCHEMATIC 
jr;;:;;s;St~OO"EC<~;;;;a,,_;;: ..... :::-il.,.-=:-:..c.fZ=:M~ (HEAT SINK) 

--++--

3 2 1 

5-61 

RiV. 
A 
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c 

B 
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D 

c 

B 

A 

8 7 6 

WIRE TABLE 
Dc:':JCRIPTION FRO/v'J /0 

n-,15 diawing and specifications, herei11, are the prop· 
ertyof Digital Equipment Corporation and shall not be 
reproduced or copied or used In whole or ln part n 
the basis for the manufacture or sale ofltemt without f--=~-,----=-~--,-----,-----------,----------1 

"'"'"'"m'"'0
" ITEM 

NO. AW'i COlO CONNECTION WIT/I CONNGC/ION WIT# 
18 RED Bf?ADY M I Pl-f 4-

G,f?Y 'r'EL z Pl-Z 4-
CC.RY 3 Pf-3 4 

G,RY/BLU 4 P1-4 4 
SLLJ s Pf-5 4-

I/ BLLJ Goo Pf-ff 4 
ff C:,RY /BLU 7 Pl-le 4-

I/ V!O B Pt-13 4-
I/ <;fi'Y/Ycl 9 Pl-14 4-
fl RED BRADY M 10 Pl-I'S 4-

9 
8 

1-
I 4.00 

REF 

!:! 

I REF 

g 
REF 

8 

7 6 

5.12 
REF 

5 

10 

5 

9 REF 
8 

4 

4 

CREF 

3 0-0-290LOOl.0\i a 2 
l:f:ISl'lnN 300::1 3ZIS 

N07£5: 
4RcF I. USE TIE-WRAPS Wllcl?EVER .NECESSARY. 

Pl 

0 0 0 
3 z I 
0 0 0 
~ 5 4 
0 0 0 
9 a 7 
0 0 0 

12 II 10 
0 0 0 

15 14 /3 

DETAIL')( 

PARTS UST 

FIRST USED ON OPTION MODEL ~~OO~N~OTrtiS~CA~LErslOFlRA~W~IN~Grc;=11.'.1!;~'.2-::;!.:_~b~ 
VR/4 I UNLESS OTHERWISE SPECIFIED 

3 

DIMENSION IN INCHES 

TOLERANCES 
~ f""""""S ANGUS 
,._ _.....,.. ±O"lO' 

FINAL SURFACE QUALITY I 
HMOVE IURRS AND IREAk SHARP 

CORNERS 

MATERIAL 

FINISH 

SHEET 

2 

5-63 

PART NO. ITEM 
NO. 

HEAT 

ASSY 

D 

c 

~QJ 

0 

6 
' ffi(\j 

~ro 
'0 
I'-
0 
0 
I'-

~o 
3 
~Q 

B 



DIGITAL EQUIPMENT CORPORATION QUANTITY /VARIATION 
MAYNARD,MASSACHUSETTS 

PARTS LIST 
MADE BY w. Hovey CHECKED D.K. Crabbe SECTION 
DATE Qctober 15, 1970 DATE oct. 15, 1970 1 

ENG ~~ PROD 7l~4- ISSUED SECT. 
DATE I ~~. ")?o DATE _11 _.t._ ~ 1 

ITEM DWG NO./ PART NO. DESCRIPTION NO. 

1 D-AD-7007083-1-0 DEFLECTION POOER AMP. ASSY. 1 
2 C-MD-7408437-0-0 BRKT, MTG. SPACER 1 
3 C-MD-7408438-0-0 SPACER, MTG 1 

4 1209351-15 SOCKET HOUSING MATE-N-LOK 1 
5 CPS-1953-4A CLAMP NYLON~ I.D. 1 

6 9006021-1 SCR PHL HD PAN #6-32 x 5/16 LG 1 

7 9006656 WASHER, FLAT #6 SST 1 

8 9006020-1 SCR, PHL HD PAN #6-32 x \ LG SST 8 
9 9006633 WASHER, INTERNAL #6-32 SST 8 

10 9007031 
~ 

TIE WRAPS SST-lB ~ 
11 D-AD-7007083-2-0 DEFLECTION POOER AMP. ASSY. 1 
~· :t:ZllSl!:S:t Cl:S 1' 5111 11:~' i;;;r:; ~MaEllii:I; 111:1~1!1: II ;:~1 Ii' I=-

. 

TITLE DEFLECTION HEAT SINK ASSY. ASSY NO. SIZEICODE NUMBER J REV.1ECO NO. 

D-AD-7007082-0-0 A PL 7007082-0-0 8 v~14-
_j_OOOl5' 

SHEET 1 OF 1 DIST. I I T T l l T 1 
DEC FORM N0.16-1031 
DRA 110 . 
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4 

D 

-

c 

B 

A 

4 

l 

POWER SUPPLY 
CONNECTOR 

SOCKET HOUSING 
DEC 12¢9351 -15 

3 

~~··" 
~ ::L/GY J--J~~~J~~~G-~~%~_. 2N 4399 

~·:-+---"B~L'--U-/G_Y________ .::ws::~ 

BLU 
~+--~~-----

i-i-

~ 
RED 

6 X DEFLECTION CIHCUIT 

• 
~ 
• r--s 
• f-g 

i- ~--~3 .ln5W 52 

1-;T- Q3 
._;.--_..=Bc=Lc:U_ . DEC 5 3 (112 

~ J A BLU/GY 

~ VIO r ~4 
2N4 399 

~ YE c/ GY 

'15"" Rt:D R4 .1,,5w 5Z 

2 i 1 

D 

t--

c 

i 
0 
' 

~~ 
l'-
0 
0 '-

PS 
Y DEFLECTION CIRCUIT ~-------r::-:-------:-:---:----.--------11,,.:..,1'-;.i 

Q2, 03. TRANSITOR DEC 5302 151\1)195 ~ 

P5 AMP 15-CIRCUIT 1211)9351 -15 § u 

QI, 04. TRANSISTOR 2N4399 1510362 B 
l--R_l_-_R_4 _ ___,1--R-ES_1_s_r_o_R_.~1n~S~W-S~7.'-----~-·~~'-"-5~8~72;:._ ___ ~~ 
rEF OESIG'NATIO" DESCRIPTION PART NO. 

PARTS UST 

1 

rnOST USED ON OPTION/MODEL riiiiffiS fSPECIA 0 ORN~"' , I~![,,,, ••• EQUIPMENT 
V R 14 UNLESS OTHERWISE SPECIAED . LLti.!!_<'><' ~, I CORPORATION 

~------- DIM ...... IN •NCHU 11>1!1°0;:;-:;;, (' ..Q_ ~If: ' •••••••·••H•<""'u'" 
fOLERANCES LL< ( .J.; I 'f' C.17- 0 TITLE 

DlC""'LS '""°''°"' ANGLES ~~ '!"'t.ho 
= .. : .... :.~"" =7 1""9"~1M. ~, CIRCUIT SCHEMATIC 

TRANSISTOR~DIODE CONVERSION CHART M:::"'':.:.~..,..,-_ _K;..,c....,:- ~o (DEFLECTION) 
f-"""'D'"'E'"'c,---.-'"'E~I~A--~....,o-E-c--]..:-E-r-A-__j i 1 NExT HIGHER •ss" 

DEC 37§0 2N 3790 0-AD-7007082-0-015!EICO!iN NUMBER l REV. 
DEC 5~2 2N 5~2 l-----J+----4:F1"'N1""SH,......,.-----4:1scAL-:-::-::E-__,,._-..,-----IL9(Si70070 8 2- 0 - I A 

I ~EET 1 Of 1 otsr.1111111] l_l 

3 t 2 l 1 

A 
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D 

c 

B 

A 

8 

@ 

8 

7 

7007084 - I 115 VAC (5(/)/60 HZ I 
7007084-2 23(j)VAC150/60HZl 
7007084-3 100VAC(5Q'.J/60HZI 
7007084-4 115VAC(VR20) 
7007084-5 230VAC(VR20) 
7007084-6 100VAC(VR2 ) 

-- --7.69 h EF -- -------

@ 

8 

14 

13 

40 
39 

6 

36 

45 
44 

9.88 REF 

6 

10 
9 
8 

11 
8 REF 

5 4 3 
i--~~~~~~--~~~~~~~~~~i5.25REF~~~~~~~~~~~~---

---- - -- ---- -1 -,- --i-p-[ - - l_J -i--- - - -1 1- - ----,- -
f--------1 I ---- L . _J 

11---l ____ J : I L__ ____ J---11- 11-illi~-_!:.--"!lh--TT-rlll ----

2 

17 6 

24 
21 

i ;-- --©r 

ll_L___ __ -

I 
@ 

34 

. 33 

5 

1 l I I 

43 REF 
41 

25 

\ 
28 
30 

38 

46 

23 

0 

29 
30REF 

4 

4 

~2 

46 

~ + 

3 

43 
41 

MATERIAL 

+--+ 
FINISH -I-- -f--

0-0-rBOLOOL 0 a 2 
l:f38WnN 300:J 3ZIS 

SHEET I OF 2 

2 

PART NO. 

PARTS UST 

ITEM 
NO. 

POWER SUPPLY 
ASSY (VRl4) 

REV. 

E 
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c 

0 
I 

0 
I 

~ tj
~ Cl) zo 

Q 

r---
0 
0 
!'--

8 <l: 

~o 

B 



8 
Thi.s di'awing.••.d specifications .• h.erein, a. re the propl 
erty of Digital Equipment Corporation and shall not be 
reproduced or copied or used 1n whole or in part as 
the basis for the manufacture or sale ol items without 
vmtten permission. 

l 

HARN E SS TA BL E 
.l:QLOP HAJiN PT. P.S. LOCATION 

hf:[) 3 FAN2-I 

.WHT+' 4 FAN2-2 
D •.'f::ll o C2-NEG 

GRN 7 C2-NEG 

f--~}_Jl=l-- ~-----t ~ f~-D2=------1 
'!! H T : I 0 · _F_L~2~--T _____ _, 

- c)~ ;j--fll--T C 1- F OS 

"l'N ! f'.' t C'-POS ::-:.. ·-r---~·- _. - - - -- --
--"- ~ Q__ t--1 4_ -+--~ - ---
W HT t- '5 I Tl-5 ___; 
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DEC FORM NO. 
ORD 100 8 T 

7 l 6 l 
WIRE TABLE 

WIRE CONNECTIONS 
-----------~ 

~~ COLOR TYPE-ITEM FROM TO TYPE-ITEM 

46 BLU 22 D2-3 D2-4 22,27 
._4_6-+-_B_L_U __ -+-_2_2 __ -+--_D_I _-3 __ +- D I - 4 22 , 27 
35 RED 2 2 '-=2_4 _ _,_T_I -_2~_+--T~2_-_2 _-+--2=2~, 2=4~---1 
36 W H T __ _,__?_?_, 2 4 T I - 6 ~-2_-._6 _ __,.__2_2_, 24 

132 1_9Rr:i____ 19 ____ -+-C_l_-POS - F3- I *A,J8 

"' 3 BlcK 19 ___ ~_L-NEG_~:---__3 ___ 28,~-~ 
~ ~fj %A,18 F3:?__ Pl-I 28,30 

34 BLK 19 1 C2-~()_?__ Pl-6 -+28,30 
t--G R N if A , 1_8 __ 2 -2 P I - 4 l 2 8 , 3 r/) 

31 GR N * P.) 18 W_::__!__ -II _r;.p_2L_.~2N-EBG 19 
35 RED *A,18 I Fl-2 20 

:ft -~~~i _____ ( ___ :~----~;~_:_~-~- I-~ti~~t ~: 
1_c_]'_ Bl_K .L 19 PLl-G 1 PL2-G 2¢; 

6 \ I 0 . *A TR - I [ I2-_§ -~+-~2~2~-~ 
6 cpy TR-2 :T2-3 '22 
~-- . t ... . . .. -+-----------, 

~ {?-----. --- ·- i ~ ·~; -fr·--H=~-----_t---~-~--
6 RED. -~=,- TR - 5 T -1 ~-4 I 2 2 
6 0 R N TR - 6 - - - T--,-_ 3 -r-2-2---1 

r-c-- --_-::;-· ---+- +-- 1 T R - 7 . P2-=-1--+-z2 , 3~ 
~ b20 : l TR-8 r-02-4--22,27 
~-YEL-BLK ·-- TR-~ P2-2 28,30 
~--GRl\J----

1 
____ -~J_8__~10 P2- 9 -- - 2 8, 30 

6 l YE L ___ -r-+- ____ T _R __ -_lf _ P2 - 3 2 8 , 30 
6 1 GRN · TR-12 P2-7 2B,30 
6 T BLK L TR-1:3---1 P2=4 28,30 

ttlB L~{~ HI) __ - _______ --~-: ~ 11 ~-~~-7~l--4f ~~ 
I~-~ ~_:!(L I _ ~ A __ -- __ fR~-16 ___ --P2-6-I 2 8 ' 3 0 

iii LETTER DESIGllATION ,.A,, rnDICATES WIRE rs TO BE 
SOLDERED PER TABLE ABOVE (WIRE TABLE l 
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DESCRIPTION I 
PARTS LIST 

PART NO. I ITEM 
NO. 

D 

c 

f---1 

9 
0 

" I 
~ '1' 
~OJ zo 

l'--
0 
0 
I'-m 
~ 
~Q 

I"-----' 

B 

1--

[ F 1 Rs T us~:~ 4oPT 10N f MODEL FutuN:tJ~fsiS:F1~i1fi~H~s:V~L~~s~~~;\:~~~~EFoo~oRdNM{Jl-~1.µiJµ~f-k~J4~~,E~:w_~70 "'D'DD"'D ~ g~ ~6 :,,_ ~1 ~ ~ 
DIMENSION IN INCHES CH~:/(J~ ~~~d !:ii ~ ~ MA'•••C.MAHACHUHHO A 

":'" TOL=ES ~Ng.c;:, ~~,_._ ?tlliz__o TITLE p 0 W ER S U p p LY , 
FINAL SURFACE QUALITY I PROi;--E"fG. I QAT( __ _ 

REMOVE auRRs AND ••EA• SHARP ·r~""'· '"'" JJ±lo ASS y ( V R [ 4 ) 
EMA""'TER===IAL====co;;:;RNE;;;;;,•• -====!PROi\l. p~ - ~~ 

NEXTT!GHER ASSY 

D-UA - V R 14 -0-0 s1zq-co~ NUMBER I RFY. 
t:F1""N1""sH,.--------+s-CA-LE_N_o_,N-.,-E,.-----1 D jA J-!L 700 7 0 8 4 - 0- 0 "E 

4 
SHEET 2 OF 2 DIST. ICs'=I I I I I I I I I 

T 3 1 l 

I 

I 2 
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DIGITAL EQUIPMENT CORPORATION QUANTITY /VARlATION 
MAYNARD, MASSACHUSETTS 

PARTS LIST 
MADE BY D. Crabbe CHECKED D. Crabbe SECTION r-1 N M ~ LO \0 

DATE 10/9/70 DATE 10/22/70 1 I I I I I I 
~ ~ ~ ~ ~ ~ 

ENG ~~2?~- PROD K;r- - ISSUED SECT. 00 co co (X) co co .-- - 0 0 0 0 0 0 
DATE II -~ '.__O__ 

DAT E '' '.J.J.i..2JJ.. 1 [' [' [' [' [' [' 

0 0 0 0 0 0 
0 0 0 0 0 0 

ITEM DWG NO./ PART NO. DESCRIPTION [' [' [' [' [' [' 

NO. 

1 E-IA-7408402-0-0 PLATE, SIDE MTG. 1 1 1 1 1 1 
2 B-MD-7408416-0-0 COVER, PROTECTION 1 1 1 - - -
3 D-IA-7408433-0-0 COVER.L CAPACITOR HOLDD_CMN_ 1 l ...l 1 1 1 
4 E-IA-7007147-0-0 POiVER SUPPLY CABLE HARNESS 1 1 1 1 1 1 

5 D-SC-7007084-0-1 POiVER SUPPLY CIRCUIT SCHEMAT..I.C REF: REF REI IRE-1 RE_]' REF 
6 1610160-0 TRANSFORMER MMC-3833-1 MERRIMACK 1 1 1 1 1 1 

7 1010143-0 CAPACITOR, 5900 MFD 75V SPRAGUE 2 2 2 2 2 2 

8 9007242 FUSE HOLDER #HKP 3 3 .3 3 3 3 

9 9007222 5 AMP SLO BLO FUSE (115V) 1 - 1 1 - 1 

10 9007218 3 AMP SLO BLO FUSE (230V) - 1 - ·- 1 -
11 9008838 10 AMP FAST BLO FUSE (230V) 2 2 2 2 2 2 

12 A-DC-7408407-0-0 SCOTCHCALS (VR14) IV~ fYR A/, tA/F ~/B ~/R 
13 1201252 RECEP ;:f 160-5 MALE AMPH. 1 1 1 1 1 1 
14 1201251 RECEP #160-4 FEM AMPH. 1 1 1 1 1 1 

15 9006760 TERMINAL #2101-06-00 SHAKE PROOF 1 1 1 1 1 1 

16 FOAM. ~ x 3/4 STICKY BACK 3M IV~ ~_Bi ~R IA/R ~/R IA/~ 
17 9007031 TIE WRAP SST-1-B IV~ ~13:! IVR IA/R IA/R ~/R 
18 9107305 SHRINKIES ~ ~ ~R A/F ~/B ~/R 

., 
19 9006776 SOLDERLESS CONN #31889 J_RED} AMP 7 7 7 7 7 7 
20 9006780 SOLDERLESS CONN #34144 J_RED1 AMP 4 4 4 4 4 4 
21 9006904 TERM STRIP #6-541 CINCH JONES 2 2 2 2 2 2 
22 9007917 FASTON TAB #50902 AMP l'.2- 12. 12 12 12 IJ,.2 

TITLE ASSY NO. SIZE CODE NUMBER REV. 
POiVER SUPPLY ASSY (VR14) D-AD-7007084-0-0 A PL 7007084-0-0 -~E 

r 
SHEET 1 OF 3 DIST.j(S j l l l ] ] 

DEC FORM N0.16-1031 
ORA 110 
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DIGITAL EQUIPMENT CORPORATION QUANTITY /VARIATION 
MAYNARD, MASSACHUSETTS 

PARTS LIST 
MADE BY D. Crabbe CHECKED D. Crabbe SECTION ,..;.-! N (") 

""' L.() \0 
10/9/70 lOL22/7o 1 I I I I I I DATE DATE tj' 

""' ""' ""' ""' ""' ENG fO-~~ PROD R.f~ ISSUED SECT. O'.) O'.) O'.) 00 00 00 0 0 0 0 0 0 
11 'tP JJLPL?v 1 r-- r-- r-- r-- r-- r--DATE DATE 0 0 0 0 0 0 0 0 0 0 0 0 ITEM DWG NO./ PART NO. DESCRIPTION r-- r-- r-- r-- r-- r--

NO. 

23 9007112 FASTON TAB #60145-1 AMP 1 1 1 1 1 1 
24 '9007269 FASTON TAB # 41287-1 AMP 12 12 12 12 12 12 
25 9007131 JUMPERS #541 CINCH JONES 6 6 6 6 6 6 
26 1105799 DIODE PACK DM15 SOLARTRON 2 2 2 2 2 2 

27 9007925 PIGGYBACK FASTONS #3000H21A ARKLESS 2 2 2 2 2 2 

28 1209351-06 SOCKET HSG (MALE) #1480273-1 MATE-N-LOK 1 1 1 1 1 1 
29 1209351-09 SOCKET HSG (MALE) #1480274-1 MATE-N-LOK 1 1 1 1 1 1 
30 1209378-01 CONTACT PIN (MALE) MATE-N-LOK 12 12 12 12 12 12 
31 9107370-55 #14GA TEF STRD INS WIRE (GRN) ~~ ~R B/R @/F A/F lA/_B 
32 9107370-33 #14GA TEF STRD INS WIRE (ORN) LL~ L/f\ ~ 11\ ~ IA' 
33 9107440-03 #14GA TEF STRD INS TWP ~BLK-_Q_RNJ 

34 9107440-05 #14GA TEF STRD INS TWP JBLK-_GJilll 
35 9107360-22 #18GA TEF STRD INS WIRE (RED) 
36 9107360-99 #18GA TEF STRD INS WIRE (WHT) 1-..V I "11 \I/ -.!; "' ~ 37 9107360-00 #18GA TEF STRD INS WIRE (BLK) ~/R ~/_g f\/_BJ A_j_F ~ ~ 
38 9006864 SPACER, AL. #6-32 TAP 1'4 AF x 131 2 2 2 - - -
39 9006560 NUT,KEPS #6-32 4 4 4 4 4 4 

40 1 
SCR PHL PAN HD #6-32 x 5_Ll6 SST 8 8 8 4 4 4 ·9006021.:..1 

41 9006025-1 SCR PHL PAN HD #6-32 x 5/8 SST 4 4 4 4 4 4 

42 9007919 FASTON TAP AMP 2 2 2 2 2 2 
43 9006633 LOCK WASHER #6 INT TOOTH 12 12 12 8 8 8 
44 9006070-1 SCR_._PHL PAN HD #10-32 x 5/16 SST 8 8 8 8 8 8 

TITLE ASSY NO. SIZE CODE NUMBER REV. 
PCWER SUPPLY ASSY (VR14) D-AD-7007084-0-0 A PL 7007084-0-0 E 

SHEET 2 OF 3 DIST. G-- J I l ] l l l 
DEC FORM N0.16-1031 
DRA 110 
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DIGITALEQUIPMENT CORPORATION QUANTITY /VARIATION 
MAYNARD, MASSACHUSETTS 

PARTS LIST 
MADE BY D. Crabbe CHECKED D. Crabbe SECTION .-l N C"l 

""' 
l.O LO 

DATE ~ 10/9/70 DATE 10/22/70 1 I I I I I I 

""' ""' ""' ""' ""' ""' ENG VJ;7c· ~~ ~1J14._ PROD 7.r~ ....... -.i ISSUED SECT. 00 00 00 00 CX) CX) 

111-ub u 0 0 0 0 0 0 
DATE ti (,p 70 DATE 1 r-- r-- r-- r-- r-- r--

0 0 0 0 0 0 
ITEM 0 0 0 0 0 0 

DWG NO./ PART NO. DESCRIPTION r-- r-- r-- r-- r-- r--
NO. 

45 9006635 LOCK WASHER #10 INT TOOTH _12 12 _l2_ 12 12 12 

_4.6_ 9107370-66 jt 1A. ~ _TEE __STRffi.N.S. WT RF. ...l.BLn.E1 ~; pvt ~b ~/R ~/R r.\/R 

47 9007019-3 SCR, PHL TRUSS HD ~10":""32 X 5/16SST 4 4 4 4 4 4 

' 

TITLE ASSY NO. SIZE CODE NUMBER REV. 

PCMER SUPPLY ASSY (VR14) D-AD-7007084-0-0 A PL 7007084-0-0 E 
SHEET 3 OF 3 01sr.lCJ l 1 T T T T 

DEC FORM N0.16-1031 
ORA 110 

5-77 

ECO NO. 



D 

c 

B 

a -- ..... -....................... ... ........... ...._ ................ . ............................... ........... .._.... ....... -. ..... --

BRASS 

" w 
.:r 

81.>ASS 

5 A Fl 

SI 

TC-I 

7 

PL-I 

TIN 

.... 
:i:: 
'!!:. 

TIN 

BLK 

RED 

JB I 2 3 

7 

WHT 

RED 

H.V. 

ND LUG 

6 

RED r;------
1 

I 
I 0 0 

w '"'a: I a: 

I RED 

.... 
:i:: 
ll: 

.... 
:r 
'!!:. 

r;-
1 

I 

TO CRT ANODE (VR14) 

TO H.V. SWITCH ~ REG.(VR29)) 

115 VAC 

iE FOR VR20 OPERATION: 
DELETE Tl-4,AOD TO Tl-I 
DELETE T2-3/ADD TO T2-I 

6 

s 

WHT TR 2 BLU 

I 
GRY 

5 GRN 

s 7 GRN 

a: 

VIO 
BLU 

6 YEL 

8 
ORN 

9 YEL 

4 BLK 

RED 

BRN 

5 

3 

F3 
4 I ORN 
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DELETE T2-3, ADD TO T2-I 

7 

6 

,--
11' 
I 

0 .., 
a: 

.... 
:r 
;i: 

r-
1" 

I 

RED 

0 .., 
a: 

0 

"' a: 

TO CRT ANODE(vR14) 

LI 

TO H.V. SWITCH~ RE6.(VR2\JI) 

230 VAC 

6 

I 

z. 

2-

0 .., 
a: 

5 3 

RED 

WHT TR PL-I TR 

D 
BRASS TIN 0 0 .., 

"' a: a: 

GRY LI 2-3 
0 .... .., :z: 
a: !S 

FAN 
I .... 0 

:x: "' BRASS TIN 31: a: 
.... 
:r 
!S 

WHT 

VIC 
BLK VIC 

RED 

5A Fl 
ORN 

0 c "' a: 

1-4 
.... 
:r 
31: 

SI H.V. WHT I-

1·6 BRN 

RED GND LUG TO CRT ANODE (VR14) 
TO H.V. SWITCH~ REG.( VR2\;i) 

J 7 '-'-..&...::2'-1...:::..3.J J9 I 2 3 

100 VAC 
B TC·I TC-2 

TIAHSISTOlt$DIOO€ CONVUSION C 

5 .3 

5-81 



APPENDIX A 

POWER SUPPLY TROUBLESHOOTING 

NOTE 

The power regulator heat sink contains a thermal cutout 
connected to the input line voltage. Always remove the 
line cord before handling the heat sink. 

Generally, if the ±20V reads above ±25V, one or both of the regulator transistors has shorted. The 

+20V is control led by the PN Ps (2N4399) that are the front set of transistors on the regulator heat 

sink (as viewed from the front of the VR14). The -20V is controlled by the NPNs (2N5302) on the 

rear section of the regulator heat sink. If, after replacing the power transistors, the problem is not 

corrected, the G836 board itself is suspect. If the regulator circuits are not working, the output 

could be beyond its nominal value. The MC1709 is most likely suspect, followed by the drive tran

sistors, 2N4923 for +20V and 2N4920 for -20V. 

If, on the other hand, the ±20V read zero, the same power transistors are sti 11 suspect (they may be 

open). Also, in this case, if the two l N4001 diodes used as current limiting for the power transistors 

are shorted, the power transistors cannot receive base current and thus wil I not turn on, rendering their 

output OV. To check for this condition, turn off the power and measure resistance with a VOM set 

at RXl across D15 and Dl6 if the +20V was 0, and D13 and D14 if the -20V was 0. The resistance 

with the VOM lead connected either way should always be above 5Q. 

A-1 





APPENDIX B 

DEFLECTION AMPLIFIER TROUBLESHOOTING 

When the deflection circuit cards (A225) are removed, their respective power transistors receive no 

drive and, therefore, are off. When monitoring A02-A (X-yoke current sample) and A03-A (Y-yoke. 

current sample) no reading should be observed. Any voltage at these points indicates a power transistor 

is on by itself. Generally this transistor is shorted. To determine which transistor is faulty, observe 

which pin, A02-A or A03-A, has voltage. The A02-A (X-axis) transistors are on the right side of the 

heat sink assembly when viewed from the front of the VR 14; A03-A (Y-axis) transistors are on the left 

side. In both cases, a plus voltage at A02-A or A03-A means the PNP (2N4399) is at fault. This is 

the lower transistors on both sides. If the voltage at A02-A or A03-A is minus, the NPN (2N5302) 

are faulty. These are the upper transistors on both sides. 

If no readings are observed at A02-A or A03-A when the A225 boards are removed, then the deflection 

fault is on the boards themselves (assuming, of course, proper input signals are applied and all power 

supply voltages are nominal). If the yoke current goes full negative only when the A225 card is plugged 

into that axis, the most likely suspect is the 2N2904A, Q2. If one axis is faulty, a quick check can 

be made by swapping the X- and Y-deflection boards (A225) to see if the faulty axis follows the circuit 

board in question. 
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APPENDIX C 

A225 REPAIR 

After the power supply and deflection power transistors have been proven sound, incorrect deflection 

coi I current readings may be isolated to the A225 circuit board itself. If, when the A225 is plugged 

in, the deflection current goes ful I negative (about -4V as measured at A02-A for X, A03-A for Y) 

and not controllable, Q2 has probably opened and should be replaced. If only half deflection is 

working (no positive current or no negative current capability) and the power transistors are operating 

properly, 03 should be replaced for no positive current and Q4 for no negative current. Also, check 

R26 and R27 for burns. These resistors overheat if the deflection amplifier is operated in the fault 

current limit condition for any length of time. Finally, if C9 or ClO become shorted, R9 or RlO, 

respectively, will burn out. Check C9 or ClO with an ohmmeter to verify this type of failure. 
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