


































































































































5. Turn on power and align basic pattern. 
(Refer to paragraph 4. 2. 1. ) If pattern can 
be aligned, proceed to step 7. 

6. If basic pattern cannot be aligned, refer to 
paragraph 1. 4 to locate the trouble. 

7. After the basic pattern has been aligned: 
a. Turn off power. 
b. Reinsert cable removed in step 4. 
c. Turn on power. 
d. Display A VG alignment pattern. 

S. Realign A VG feature as described in para­
graph 4.2.9. 

9. If the A VG feature cannot be aligned, make 
a comparison between A VG alignment pattern 
(Figure 4-3) and photographs (Figure 4-4) to 
determine whether pattern indicates open or 
shorted switches. 
a. Open switches. By observing the double­

traced angular vectors, an open switch 
can be isolated. Horizontal and vertical 
vectors do not show the effects of open 
switches. 
(1) Bit 4. An open switch in bit 4 affects 

all vectors in the pattern. 
(2) Bit 3. An open switch in bit 3 affects 

all vectors that are equal in length to 
the Bit 3 Adjust and longer (i. e. , bit 
2 Adjust, etc.). The vectors labeled 
bit 4 are unaffected (Figure 4-3). 

(3) Bit 2. An open switch in bit 2 affects 
all vectors that are equal in length to 
the Bit -2 Adjust vectors and longer. 
Shorter vectors such as Bit 3 Adjust 
and Bit 4 Adjust are unaffected. 

(4) Bit 1 and Bit O. Similar effects can 
be observed for open switches in bit 1 
and bit O. 

b. Shorted switches. Shorted vector graphics 
switches cause every vector in the display 
to be distorted. All double-traced vectors 
can be observed as two distinct vectors, 
with the separation between them dependent 
upon the switch that is shorted. The de­
gree of failure to meet the end points is 
also determined by the shorted switch. 
The crosses on the alignment pattern 
cannot be recognized as crosses. 

10. If pattern (step 9) indicates no open or shorted 
switches, proceed to step 16. If faulty card 
cannot be determined (step 9), proceed to step 
11. If malfunction can be isolated to a unique 
card: 
a. Turn off power. 
b. Replace faulty card. 
c. Turn on power. 
d. Display A VG alignment pattern. 
e. Check and adjust alignment. 

If alignment can be obtained, proceed to step 
19. If not, proceed to step 16. 

11. To determine faulty card indicated (step 9), 
proceed as follows: 
a. Turn off power. 
b. Remove cards from locations: 

(1) 01AA2L4/L5 (1/2 bit 0) 
(2) 01AA2M4/M5 (1/2 bit 0) 
(3) 01AA2K4/K5 (bit 1) 

c. Turn on power. 
d. Display alignment pattern. 

NOTE: Removal of the above three cards 
will cause the double-traced angular vectors 
(labeled Bit OA and OB) and Bit 1 Adjust and 
corresponding vectors in the other corners to 
appear as two nonlinear lines. 

e. Check for linearity of vectors labeled Bit 
4 Adjust, Bit 3 Adjust, and Bit 2 Adjust 
(Figure 4-3). If these vectors are linear, 
problem has been isolated to one or more 
of the three identical cards removed. If 
vectors are not linear, proceed to step 13. 

12. To determine faulty card indicated (step lIe), 
proceed as follows: 

pa. Turn power off. 
b. Reinsert in position 01AA2K4/K5 (bit 1 

position) anyone of the three removed 
'cardso 

c. Display AVG alignment pattern, and check 
for linearity of vectors labeled Bit 1 Ad­
just in Figure 4-2. 

d. Repeat this process until malfunction has 
been isolated to one of the three cards. 

e. If feature cannot be aligned, proceed to 
step 16. 

13. If removal of the three cards does not satisfy 
step 11, malfunction exists in the three cards 
in positions 01AA2G4/G5 (bit 4), H4/H5 (bit 
3) and J4/J5 (bit 2). Turn off power, and re­
place the cards removed in accordance with 
procedure 11. 

14. Substitute a spare PN 5801684 card for that 
in 01AA2J4/J5. Apply power, and display 
A VG alignment pattern to determine whether 
the malfunction has been removed (by check­
ing for linearity and coincidence of all vec­
tors). 

15. Turn off power, and repeat step 14, substi­
tuting spare card, PN 5801686, in location 
o 1AA2H4/H5 (bit 3). If the malfunction is 
Inot removed, turn off power and repeat step 
114, substituting spare card, PN 5801685, in 
location 01AA2G4/G5 (bit 4). 

16. If proper alignment cannot be obtained, 
measure voltage from pins 01AA2H2 B08/B09 
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Figure 4-4. Absolute Vector Graphics Malfunctions (Sheet 1 of 7) 

4-10 (6/67) 

1 • AYG Disabled 

2. Unit in al ignment. Section 
marked is shown expanded in 
2a, 2b, 2c, and 2d. 

2a. Unit in al ignment 



Figure 4-4. Absolute Vector Graphics Malfunctions (Sheet 2 of 7) 

2b. Open switch in bit 4. Shorted 
switch similar to bit 3 short. 
Check OlAA2 G4/G5. 

2c. Shorted switch in bit 3. Note 
crosses and failure to meet end 
points. Check OlAA2 H4/H5. 

2d. Open switch in bit 3. Check 
OlAA2 H4/H5. 
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Figure 4-4. Absolute Vector Graphics Malfunctions (Sheet 3 of 7) 

4-12 (6/67) 

3. Shorted switch in bit 2. Note 
crosses. Check OlAA2 J4/J5. 

4. Open switch in bit 2. Check 
OlAA2 J4/J5. 

5. Shorted switch in bit 1. Check 
OlAA2 K4/K5. 



Figure 4-4. Absolute Vector Graphics Malfunctions (Sheet 4 of 7) 

6. Open switch in bit 1. Check 
OlAA2 K4/K5. 

7. Both switches open in bit 1 • 
Check OlAA2 K4/K5. 

8. Shorted switch in 1/2 bit O. 
Check OlAA2 M4/M5 or OlAA2 
L4/L5. 
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Figure 4-4. Absolute Vector Graphics Malfunctions (Sheet 5 of 7) 

4-14 (6/67) 

9. Open switch in 1/2 bit o. Check 
01AA2 M4/M5 or 01AA2 L4/L5. 

10. Open 042 transistor in ref. voltage 
supply. Check 01AA2 H2/H3. 



Figure 4-4. Absolute Vector Graphics Malfunctions (Sheet 6 of 7) 

11. Shorted switch in 1/2 bit O. 
Shorted switch in bit 1 is identical. 

12. Shorted switch in bit 3. Note 
decrease in distortion. No decrease 
in distortion as weight of shorted bit 
decreases. Check 01AA2 H4/H5. 

13. Shorted switch in bit 4. This fault 
could be mistaken for improper 
basic unit damping. Check 01AA2 
G4/G5. 
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Figure 4-4. Absolute Vector Graphics Malfunctions (Sheet 7 of 7) 

4-16 (6/67) 

14. 01AA2G6D13 single-shot in Delta 
Cntr Clock too wide.* 

15. Both 02BB 1M6B 13 and 02BB 1 K2D 12 
outpu ts too wi de • * 

*Narrow pulses are noncritical. 

16. Analog delay too great to - clear 
Compute Delta latch and + Start 
Delta Cntr. Either 02BB1K2D12 
or 02BB 1M6B 13 single-shot 
adjusted for excessive pulse width.* 



to ground. This voltage is nominally +29vdc 
and can be varied between +28 and +32vdc with 
the reference voltage protentiom eter on the 
01AAI potentiometer panel. If this voltage 
is present, proceed to step 17. If this voltage 
is not present: 
a. Turn off power. 
b. Replace cards in 0IAA2H2/H3, K2/K3, 

and M2/M3. 
c. Turn on power. 
d. Adjust voltage to +29vdc ± O.lvdc. 

17. Check for alignment of dc offset. If vertical 
and horizontal vectors intersect the crosses 
properly, proceed to step 18. If all full­
length vectors are not coincident with the 
crosses: 
a. Determine faulty half-axis. 
b. Turn off power. 
c. Replace the following analog cards as 

required: 
(1) X' and X axes - Cards 0IBA2B2/B3, 

0IBA3D2/D3, and 01BA3E2 
(2) Y' and Yaxes - Cards 0IBA2C2/C3, 

0IBA3K2/K3, and 01BA3J2 
d. Turn on power, and display A VG alignment 

pattern. 
e. Readjust dc offset. (Refer to paragraph 

4.2.9.) 
f. Check the pattern for proper alignment. 

18. Failure of this procedure to correct trouble 
should have isolated the malfunction to the 
digital logic. Using flow charts (paragraph 
1. 4) and ALD's, determine failing components 
by scoping. Also refer to Figure 4-5. 

19. When the malfunction has been removed, 
align absolute vector graphics generator. 
(Refer to paragraph 4. 2. 9.) Restore the 
equipment. 

4.2.12 Phasing of Fans 

After analog alignment of console is completed, ob­
serve display fo'r jitter of analog alignment pattern. 
If jitter is present, proceed as follows: 

1. Turn off console, disconnect one of the fans 
in 02B gate, and reverse the two leads at the 
two outer pin connections of the fan socket. 
Reconnect fan and turn on console. If amount 
of jitter decreases, leave fans in 02B as con­
nected. If amount of jitter increases, after 
fan leads have been reversed, turn off con­
sole and return f9.n leads to their initial 
condition. 

2. If no jitter is present after fan leads in 02B 
have been reversed, fans are properly ori­
ented. 

3. If some jitter is still apparent, turn off 

console and disconnect one of the fans in 02A 
gate. Reverse the two leads at the two outer 
pin connections of the fan socket. Reconnect 
fan and turn on console. If amount of jitter 
decreases, leave fans in 02A as connected. 

4. If jitter becomes worse, turn off console 
and return fan in 02A to its initial condition. 

4.2.13 Visual Effects of Controls on Analog Circuits 

The following photographs (Figure 4-5) represent 
different sections of the General Alignment and 
Skew programs and show the effects of various digi­
tal controls on the analog circuits. The locations 
indicated refer to points called out on the overall 
Block Diagram Analog Print, FEDM Figure 9023. 
Some controls, when misadjusted, have only a 
slight visual effect on these programs, whereas 
others have a severe effect. 

4.2.13.1 Character Pre-Intensity Time Delays 

Figure 4-5 (sheets 1 and 2) shows the effect of 
character pre-intensity time delays adjusted at 
02BB3H2. The setting of this delay controls the in­
terval between the start of the unblank pulse and 
the transfer of character stroke information to the 
character drivers. 

The minimum setting of this delay has only a 
slight effect on the display (it works in conjunction 
with the character de-intensify time delay, para­
graph 4. 2. 13. 2) . However, the maximum setting 
causes unblanking of strokes too early, as shown 
by the curvature of characters Z and T. 

4.2.13.2 Character De-Intensify Time Delay 

Figure 4-5 (sheets 3 and 4) shows the effect of the 
character de-intensify time delay adjusted at 
02BB3M3D13. The setting of this delay affects both 
the start and completion of the stroke unblank pulse. 
That is, it shifts the Stroke Unblank pulse with re­
spect to the Stroke Length pulse. This shift provides 
an amount of early stroke blanking at the end of the 
stroke equal to the amount of early stroke unblank­
ing at the beginning of the stroke. 

The minimum setting of this time delay has only 
a slight visual effect on the· display. However, the 
maximum setting causes the early unblank of char­
acter strokes as seen on characters Z and T and, 
at the same time, causes the early blanking of 
strokes as seen on characters A, H, N, and T. 

4.2.13.3 Vector Pre-Intensify SS 

Figure 4-5 (sheet 5) shows the effect of the vector 
pre-intensify singl.e-shot adjusted at 02BB1K2D13. 
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Figure 4-5. Analog Patterns (Sheet 1 of 12) 

4-18 (6/67) 

Standard size - Characters in adjustment 

Standard size - Minimum setting of 
delays in 02BB3H2 

Standard si ze - Maximum setting of 
delays in 02BB3H2 



Figure 4-5. Analog Patterns (Sheet 2 of 12) 

Expand size - Characters in adjustment 

Expanded size - Minimum setting of 
delays in 02BB3H2 

Expanded size - Maximum setting of 
delays in 02BB3H2 
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Figure 4-5. Analog Patterns (Sheet 3 of 12) 

4-20 (6/67) 

. Standard si ze - Characters in adj ustment 

Standard size characters - Minimum 
setting of delay in 02BB3M3D 13 upper 

Standard size character - Maximum 
setting of delay in 02BB3M3D13 upper 



Figure 4-5. Analog Patterns (Sheet 4 of 12) 

Expanded size - Characters in 
adjustment 

Expanded size characters - Minimum 
setting of delay in 02BB3M3D13 upper 

Expanded si ze characters - Maximum 
setting of delay in 02BB3M3D13 upper 
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Figure 4-5. Analog Patterns (Sheet 5 of 12) 

4-22 (6/67) 

Normal al ignment 

Insufficient vector - Preintensification 
single-shot located in 02BB 1 K2D 13 
middle 

Excessive vector - Preintensification 
single-shot located in 02BB 1 K2D13 
middle 



.Figure 4-5. Analog Patterns (Sheet 6 of 12) 

Form Y27 -2045-1 

FES Y27-2178 

Point plot time = 700ns. Singl e-shot 
located in 02BB 1 E2D12 upper 

Point plot time = 1 .1usec. Single-shot 
located in 02BB 1 E2 D 12 upper 

Point plot time = 150ns. Single-shot 
located in 02BB 1 E2D12 upper 
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Figure 4-5. Analog Patterns (Sheet 7 of 12) 

4-24· (6/67) 

Character position overdrive adjusted. 
Single-shot located in 01 BA3M6B02. * 

Character position overdrive. 
Single-shot located in 01BA3M6B02.* 
Set for 500ns. 

Character position overdrive. 
Si ng I e-shot located in 01 BA3M6B02 • * 
Set for 4 .25usec • 

*See Note 13, Figure 4-6. 



Figure 4-5. Analog Patterns (Sheet 8 of 12) 

Position change time. Standard size. 
Normal ~ 3usec single-shot located 
in 02BB 1 F2B02.* 

Position change time. Standard size. 
Change time set high ~ 5usec 
single-shot located in 02BB1F2B02.* 

Position change time. Standard size. 
Change time set low ~ 500ns 
single-shot located in 02BB 1 F2B02.* 

*See Note 13 l' Figure 4-6. 
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Form Y27-204S-1 

FES Y27-2178 

• Figure 4-5. Analog Patterns (Sheet 9 of 12) 

4-26 (1/68) 

Position change time. Character mode. 
Expanded size adjusted. Singl e-shot 
located in 02BB 1 G2B02. * 

Position change time. Character mode. 
Expanded size. Single-shot located in 
02BB 1 G2B02 • * Set for 4usec . 

Position change time. Character mode. 
Expanded size. Single-shot located in 
02BB1 G2B02 • * Set for 500ns. 

* See Note 13, Fi gure 4-6 • 



Figure 4-5. Analog Patterns (Sheet 10 of 12) 

Minimum position time adjusted. 
Single-shot located in 02BB 1 G6B02 
upper. Set for 7 .25usec . 

Minimum position time. Single-shot 
located in 02BB 1 G6B02 upper. Set 
for 2 .5usec . 

Minimum position time adjusted. 
Si ngl e-shot located in 02BB 1 G6B02 
upper. Set for 7 .25usec . 

2250-1 FEMM (6/67) 4-27 



Figure 4-5. Analog Patterns (Sheet 11 of 12) 

4-28 (6/67) 

Minimum position time. Single-shot 
located in 02BB 1 G6B02 upper. Set 
for 1 usee. 

De-skew single-shot adjusted 02BB 1 F2 
= 200ns. 02BB 1 E2 adjusted for minimum. 
Straight I ine variation ~ 400ns. 

02BB 1 F2 = lOOns 
02BB 1 E2 = lOOns 



Figure 4-5. Analog Patterns (Sheet 12 of 12) 

De-skew single-shot adjusted 02BB 1 F2 
= 50ns. 02BB 1 E2 ~ 400ns • 

02BB 1 F2 = 400n!? 
02BB 1 E2 = 400ns 

02BB 1 F2 = 200ns 
02BB 1 E2 = 950ns 
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The setting of this delay controls the interval be­
tween the start of the unblank pulse and the transfer 
of information into the main positioning X-Y regis­
ters. 

Insufficient vector pre-intensification causes 
gapping on the vector fan and loss of the beginning 
of the vertical vector. Excessive vector pre­
intensification causes intensity pile-up on the 
vector fan and intensity pile-up at the beginning of 
the vertical vector. 

4.2.13.4 Point Plot SS 

Figure 4-5 (sheet 6) shows the effect of the point­
plot single-shot adjusted at 02BB1E2D12. The 
single-shot controls the length of the unblank pulse 
while the unit is in the Point Plot mode. 

Excessive time will cause the point-plot fan dots 
to have excessive intensity with respect to charac­
ters and vectors, whereas minimum time results in 
insufficient intensity of points with respect to char­
acters and vectors. 

4.2.13.5 Character Position Overdrive SS 

Figure 4-5 (sheet 7) shows the effect of the charac­
ter position overdrive single-shot adjusted at 
01BA3M6B02. This single-shot controls the length 
of time that overdrive current is added to the 
main positioning current during positioning time 
while in the Character mode. 

Insufficient time prevents the single-shot from 
reaching the true address before the character 
strokes are started. This is evidenced by a hori­
zontaJ stroke on the A not meeting the left diagonal 
stroke, by the vertical stroke on the E not quite 
meeting the bottom two horizontal strokes, and by 
the first stroke on the H not being vertical. 

Excessive time causes the single-shot to over­
shoot the true address and then starts the character 
strokes. This is shown by the vertical stroke on the 
E starting to the right of the beginning of the bottom 
horizontal stroke. This distortion is also evidenced 
on the Rand A. 

4.2.13.6 Position Change Time, Standard Characters 

Figure 4-5 (sheet 8) shows the effects of the position 
change time, standard size characters single-shot 
adjusted at 02BB1F2B02. This single-shot controls 
the time duration for positioning the beam between 
characters while the unit is in the Character mode, 
standard size. 

Excessive time has no visual effect on the dis­
play, as this just ensures that the main positioning 
yoke will be settled before the character strokes 
are started. 
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Insufficient time does not allow the main posi­
tioning yoke to completely settle before the charac­
ter strokes are started, resulting in the distortion 
shown. Since this single-shot works in conjunction 
with the character position overdrive single-shot, 
the alignment procedure should be performed when 
an adjustment is necessary. 

4.2.13.7 Position Change Time, Expanded Char­
acters 

Figure 4-5 (sheet 9) shows the effects of the posi­
tion change time, expanded size characters single­
shot adjusted at 02BB1G2B02. This single-shot 
controls the time duration for positioning the beam 
between characters while the unit is in the Charac­
ter mode, expanded size. 

The effects of these controls are the same for 
expanded-size characters as the effects of the 
position change time standard size single-shot are 
for the standard-size characters. 

4.2.13.8 Minimum Position Time SS 

Figure 4-5 (sheets 10 and 11) shows the effects of 
the minimum pOSition time single-shot adjusted at 
02BB1G6B02. If the graphic design feature is in­
stalled, minimum position time is controlled by 
a complementing flip-flop that selects single-shots 
02BB1G6B02 upper and 02BB1G7B02 upper (al­
ternately) . 

The single-shot(s) ensures that all pOSitioning 
movement equal to or less than 32 raster units will 
be allowed 7. 5usec to settle before a new position­
ing change occurs. 

Excessive positioning time does not affect the 
visual display. 

A positioning time of 2. 5usec results in the 
distortion shown on the fan pattern. A positioning 
time of 1usec is catastrophic to the visual display. 

4.2.13.9 De-Skew SS 

Figure 4-5 (sheets 11 and 12) shows the effects of 
the de-skew Single-shots adjusted at 02BB1F2D02 
and 02BB1E2D13. The single-shot adjusted at 
02BB1F2D02 controls the time that the de-skew 
pulse starts prior to the transfer of new informa­
tion into the X-Y registers. The Single-shot ad­
justed at 02BB1E2D13 controls the amount of time 
the de-skew pulse overlaps the transfer of new in­
formation into the X-Y registers. The analog sig­
nal generated by this de-skew pulse prohibits a 
current change in the main positioning yoke during 
this time, ensuring that all deflection bit switches 
are fully switched and settled before the new de­
flection current is applied to the yoke. 



Insufficient time on either of these single-shots 
results in the distortion shown, whereas excessive 
time has no- visual effect. 

4.2.14 CRT Arc-Protection Check 

The CRT arc-protection circuit (01C-TB1 and 
01 C-TB3) check ensures that the circuit is operating 
properly. This procedure is useful because the 
arc-protection circuit cannot be changed quickly. 
All measurements are made with a voltmeter. 

If any of the measurements cannot be obtained as 
described in the following procedure, the circuit is 
not operating correctly. Refer to Appendix C of 
FE Theory of Operation, Form Y27-2043-0, and 
to the analog reference drawings on page AN101 of 
the logic manuals. 

1. Turn off power, and wait for machine to 
cycle down. 

2. Remove CRT socket from CRT, turn on 
power, and wait for machine to cycle up. 

I 
DANGER 
A current of 450v is present on the CRT socket 
when measurements are made in the steps that 
follow. 

3. Measure voltage between pin 2 of CRT sock­
et and ground. Reading should be -30v ±2v. 

4. Measure voltage between pin 11 of CRT 
socket and ground. Turn CE brightness 
limiting potentiometer fully clockwise, and 
vary operator's brightness control. Voltage 
readings should vary from approximately 
+19v to approximately +80v. Set brightness 
control at +45v. 

5. Turn off power, and wait for it to cycle down. 
6. Remove SLT card (PN 5801308) in location 

01B-A2J6/J7. 
7. Place a temporary jumper between 01C-TB3A2 

and 01C-TB3A5 (+36v to input network of 183 
transistor). Ensure that jumper is not shorted 
against any other points. 

8. Turn on power, and wait for it to cycle up. 
9. Again measure voltage between pin 11 of CRT 

socket and ground. Voltage reading at this 
time should be approximately +80v. 

10. Turn off power, and wait for it to cycle down. 
11. Remove jumper inserted in step 7. Connect 

CRT socket to CRT, and insert SLT card 
(PN 5801308) in 01B-A2J6/J7. 

12. Turn on power, wait for it to cycle up, and 
readjust console brightness controls as de­
scribed in step 1 of paragraph 4.2.2. 

4.3 SINGLE-SHOTS, TIMING, AND ADJUSTMENT 

Figure 4-6 lists the single-shots found in a 2250-1 
with all available features. The figure contains 
SLT card locations, logic page references, input 
pins, output pins, potentiometer locations on the 
SLT card (upper, middle, lower), and output dura­
tions. Also included is a diagnostic program col­
umn that refers either to a diagnostic program or 
to a note. The three-digit number is the number of 
the diagnostic program to be used to check and ad­
just the associated Single-shot. The notes are at 
the bottom of the figure. Single-shots listed at 
02BA2J2 are not used when the graphic design fea­
ture is installed. 

The single-shots are adjusted by means of a 
potentiometer mounted on the SLT card. All single­
shot output tolerances are ±5 percent unless other­
wise specified. 

4.4 DELAY LINE ADJUSTMENTS 

Figure 4-7 lists the delay lines used in a fully 
equipped 2250-1. Included are the physicalloca­
tions, logic pages, the locations of the delay line 
circuits on the SLT card (upper, lower), the jumper 
positions to obtain the desired delay, and the delay 
of each circuit. 

The time delay of each delay line, except the 
fixed delay in position 02B-B3M6, is set by insert­
ing jumpers in accordance with Figure 4-7. Delay 
line tolerances are ±5 percent, unless otherwise 
specified. Figure 4-8 is a schematic of the adjust­
able delay line circuit. 

4.5 M-8 STORAGE ADJUSTMENTS 

The board location for the M -8 storage (buffer) is 
02A-A1. Storage adjustment should not be made 
in the field unless a card having a potentiometer 
is replaced or unless there is a clear indication 
that the storage is not adjusted properly. If stor­
age adjustments must be made in the field, use the 
storage adjustment procedure described on systems 
manual page SC011 (PN 2196629). 

4.6 POWER PACK REMOVAL 

To remove the power pack assembly· (PN 5712354) 
from the 2250-1, proceed as follows: 

1. Remove all power from 2250-1. 
2. Open wing gates (OlA and 01B) as far as 

possible. 
3. Remove screws from frame side of bottom 

hinge of wing gate 01A. (Removal of the 

2250-1 FEMM (6/67) 4-31 



Form Y27-204S-1 

FES Y27-2178 

Note 1 
~iagnostic 

Program 80ard 

8ASIC: 

762 02A-83 
762 
762 
762 
Note 2 
Note 2 
762 
762 
762 02A-83 
766 02A-A3 
766 
766 
766 
Note 2 
759 
766 
766 
766 
766 
76B 
76B 
766 02A-A3 
766 
766 02 -A2 
766 
Note 3 
Note 4 
Note4 
766 
766 
766 
766 
Note 15 02B-A2 
762 02A-Bl 
Note 2 

I 759 
762 
762 
762 
Note 5 02A-Bl 
Note 2 02A-B2 
762 

[ 
762 
Note 2 
762 
Note 2 
750 02A-B2 
750 02A-B3 
760 

02r
83 

760 
760 
750 02A-83 
766 02B-Bl 
766 

I 766 
766 
766 
758 
Note 6 02B-81 

Card Card 
Location PN 

G6 3333 
G6 
H6 3333 
H6 
J6 3333 
K7 3338 
K7 
L7 3338 
L7 3338 
E6 3333 
G6 3338 
G6 
G6 
L6 3339 
L6 
M6 3338 
M6 
M6 
M2 3338 
M2 
M2 
04 3339 
04 
G2 3338 
G2 
G2 
J4 3333 
J4 
J2 3333 
J2 
02 3338 
02 
02 3338 
J3 3338 
J3 
J3 
M3 3338 
M3 
M3 
L2 3338 
02 3333 
02 
J7 3333 
J7 
K7 3333 
K7 
M3 3337 
J6 3333 
B6 3338 
86 
B6 
K7 3338 
E2 3338 
E2. 
E2 
F2 1697 
F2 
F6 3333 
F6 

.Figure 4-6. Single-Shots (Sheet 1 of 3) 
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Logic Jumper Input 
Page from/to Pin 

TAll 1 007 
TAll 1 813-004 803 
TA111 007 
TA111 813-004 803 
TA10l 013~004 803 
TA10l 803 
TAOOl 802 
TA031 011 
C0041 B03 
L0031 808 
XYOOl 803 
L0071 006 
L0061 B02 
MROOl B05-B09 013 
TC232 B03-B04 B12 
XY011 B03 
XYOll 004 
XYOll 011 
XY011 B03 
XYOll 004 
XYOll 011 
L0071 804-B02 B12 
L0071 B05-809 013 
LPOOl B03 
LPOOl 004 
LPOll 011 
LPOll 607 
LP011 B13-004 B05 
LTOll B07 
LTOll B03 
LPOOl B03 
BCOOl 011 

004 
TC271 B03 
TC271 004 
TC232 011 
TC231 B03 
TC232 004 
TC232 011 
TC301 B03 
TA091 B07 
TA021 B03 
55021 B07 
MR021 013-D04 ·B03 
C0021 B07 
MR021 009-004 B03 
CL041 Note 12 
TA051 B07 
TA091 B04 
TA091 005 
TA091 B02 
TA031 004 
PP021 B03 
PPOll 004 
PPOll 802 
PP021 B07 
PPOll B13-004 803 
CS021 B07 
CE081 803 

Pot Test 
Pos Point Nom Min. Max. 

Lo 002 250ns 238ns 262ns 
Up 802 2usec 1.9usec 2. 1 usee 
Lo 002 250ns 238ns 262ns 
Up 802 3usec 2.85usec 2.15usec 
Up B02 40ms 38ms 42ms 
Mid 013 1.0usec .95usec 1.05usec 
Up 012 150ns 143ns 157ns 
Up 012 200ns 190ns 210ns 

Mid 013 350ms 332ms 368ms 
Lo 002 135ns 128ns 142ns 
Mid 013 400ns 380ns 420ns 
Lo B13 250ns 238ns 262ns 
Up 012 1.lusec 1.0usec 1.2usec 
Up 006 lOOms 95ms 105ms 
Lo 004 300usec 285usec 315usec 
Mid 013 . 65usec . 62usec . 68usec 
Lo B13 . 65usec . 62usec . 68usec 
Up 012 200ns 190ns 210ns 
Mid 013 250ns 238ns 262ns 
Lo B13 .5usec . 48usec . 52 usee 
Up 012 250ns 238ns 262ns 
Lo 004 12.0ms 10.0ms 12.5ms 
Up 006 12.0ms 10.0ms 12.5ms 
Mid 013 250ns 238ns 262ns 
Lo B13 250ns 238ns 262ns 
Up 012 200ns 190ns 210ns 
Lo 002 250ns 238ns 262ns 
Up B02 See Note 14 
Lo 002 50ns 48ns 52ns 
Up B02 200ns 190ns 210ns 
Mid 013 250ns 238ns 262ns 
Up 012 250ns 238ns 262ns 
Lo B13 See Note 15 
Mid 013 250ns 

1
238

"' 
262ns 

Lo B13 250ns 238ns 262ns 
Up 012 500ns 475ns 525ns 
Mid 013 250ns 238ns 262ns 
Lo B13 250ns 238ns 262ns 
Up 012 250ns 238ns 262ns 
Mid 013 250ns 238ns 262ns 
Lo 002 250ns 238ns 262ns 
Up B02 150ns 143ns 157ns 
Lo 002 150ns 140ns 160ns 
Up B02 lOOns 95ns 105ns 
Lo 002 200ns 190ns 210n5 
Up B02 35usec 33.3usec 36.7usec 

L4B02 1.5sec l.4sec 1.6sec 
Lo 002 250ns 238ns 262ns 
Mid 013 400ns 380ns 420ns 
Lo B13 250ns 238ns 262ns 
Up 012 250ns 238ns 262ns 
Lo B13 150ns 140ns 160ns 
Mid 013 See par. 4.2.3 
Lo B13 200ns 190ns I 300ns 
Up 012 700ns 665ns 735ns 
Note 13 002 See par. 4.2. 3 
Note 13 B02 2.75usc.c 2.0usec 3.0usec 
Lo 002 230ns 238ns 262ns 
Up B02 10usec 9.5usec 10.5usec 



Diagnostic Card Card Logic Jumper 
Program Board Location PN Page from/to 

766 02B-B1 G2 1697 PP011 
766 G2 PPOll B13-004 
758 G5 3333 CS021 
758 G5 CS021 B13-004 
766 G6 3333 PPOll 
766 G6 PPOll B13-004 
Note 6 J4 3338 CE071 
Note 6 J4 CE071 
Note 7 J4 CE071 
766 K2 3338 PP031 
766 K2 PP031 
757, 767 02B-Bl K2 3338 VGI0l 

766 02B-B2 J2 3333 TPOOl 
766 01B-A3 M6 1697 XROll 
Note 9 01A-A3 B2 3339 PF031 B04-B02 
Note 9 01A-A3 B2 PF041 B05-B09 

Note 10 02A-A2 J7 3338 CE091 
Note 10 02A-A2 J7 CE091 
Note i 1 02A-A2 J7 CE091 

02B-A1 E7 3338 LP003 
02B-A1 E7 LP003 
02B-Al E7 LP003 

ANKB: 

"-
Note 8 01A-A3 07 3333 KB031 
Note 8 01A-A3 B7 3339 KB031 B04-B02 
Note 8 01A-A3 G7 3339 KB031 B04-B02 

LPEN: OR GOF: 

02B-Al F7 3338 LP002 
02B-Al F7 LP002 
028-Al F7 LP002 

GRAPHIC DESIGN: 

76B 02B-Bl G7 3333 PP021 813-004 
768 02B-B1 G7 VGll1 

CHARACTER GENERATOR: 

766 
02r

S3 L2 3338 STOll 
766 L2 STOll 
766 H3 3338 ST031 
766 H3 ST031 
766 028-83 H3 ST031 
758 01A-A3 M2 3338 YA041 
766 01A-A3 M2 XA071 
758 01A-A3 M2 YA081 

CURSOR: 

Note 8 028-Al H7 3339 A8011 804-803 

A8S0LUTE VECTOR GRAPHICS: 

757, 767 01A-A2 G6 3338 OC021 
757, 767 028-81 M6 3338 VGI01 
757, 767 02B-81 M6 VGI01 
757, 767 028-81 M6 VGI01 

.Figure 4-6. Single-Shots (Sheet 2 of 3) 

Input Pot Test 
Pin P05 Point 

B08 Note 13 002 
B03 Note 13 B02 
B07 Lo 002 
803 Up B02 
807 Lo 002 
803 Up 802 
803 Mid 013 
004 Lo B13 
802 Up 012 
004 Lo 813 
B03 Mid 013 
011 Up 012 

B08 Lo D02 
B05 Note 13 B02 
010 Lo 004 
D13 Up 006 
B03 Mid 013 
004 Lo B13 
007 Up 012 
B03 Mid 013 
004 Lo B13 
011 Up 012 

B07 Lo 002 
B12 Lo 004 
B12 Lo 004 

B03 Mid 013 
004 Lo B13 
011 Up 012 

803 Up 802 
B07 Lo 002 

B03 Mid 013 
005 Lo 813 
803 Mid 013 
004 Lo 813 
802 Up 012 
803 Mid 013 
004 Lo 813 
802 Up 012 

812 Lo 004 

803 Mid 013 
004 Lo 813 
011 Up 012 
B03 Mid 013 

Nom 

2oon5 

2oon5 
2usee 
2oon5 
7.25usec 
135n5 
135ns 
250n5 
250n5 

Note 16 

36ms 
11Sms 
250n5 
250ns 
250n5 
250ns 
300ns 
250ns 

370ns 
40ms 
10ms 

250ns 
300ns 
250ns 

7.25usec 
250ns 

200ns 
200ns 
200ns 
200ns 
200ns 
1.1usee 
200ns 
250ns 

60usee 

250ns 
2oon5 

250ns 

Min. 

190n5 

Form Y27-2045-1 

FES Y27-2178 

Max. 

210n5 
See par. 4.2.6 
190n5 21On5 
1.9u5ee 2.1u5ee 
190n5 210n5 
6.9u5ee 7.6u5ee 
128n5 142n5 
128n5 142n5 
238n5 262n5 
238n5 262n5 
See par. 4.2.3 
See par. 4.2.2 

Note 16 I Note 16 
See par. 4.2.6 
34ms 38ms 
109ms 121m5 
238ns 262ns 
238n5 262n5 
238n5 262ns 
238ns 262ns 
285ns 315ns 
238ns 262ns 

350ns 390ns 
38.5ms 41.5m5 
9ms 11ms 

238ns 262ns 
285ns 315ns 
238n5 262ns 

6.90usee 7.60usee 
238ns 262n5 

190ns 210n5 
190ns 210ns 
190ns 210ns 
190n5 210n5 
190ns 210n5 
1.05usee 1.15usee 
190ns 210ns 
238ns 2620$ 

57usec 63usee 

238ns 262n5 
190ns 210n5 

See par '1.2.2 
238n5 262n5 
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NOTES: 
1. Use the Diagnostic Program indicated by the three-digit number to adjust associated single-shot. 
2. This single-shot is fired by depressing the MACHINE RESET switch. 
3 This single-shot is fired by depressing the Light Pen switch. 
4. This single-shot is fired by depressing the Light Pen switch while running Diagnostic Program 766. 
5. This single-shot can be fired while off I ine by activating the CE OP OUT switch. 
6. This single-shot can be fired while off line by activating the SINGLE MODE REGENERATION pushbutton with Diagnostic 

Program 766 stored in the buffer. 
7. This single-shot can be fired while off I ine by activating the SINGLE STEP pushbutton while the TPD MODE switch is in 

the SINGLE STEP position. 
8. This singl~-shot can be fired while off I ine and displaying the general al ignment pattern (program 766 in buffer) by activat­

ing the Advance Cursor key on the alphanumeric keyboard. 
9. This single-shot can be fired while Diagnostic Program F76A is being run by depressing a program function keyboard key. 

10. This single-shot can be fired while off I ine by activating the CE ENTER switch, with the CE LOAD SELECT switch in the 
buffer position. 

11. This single-shot can be fired while off line by activating the CE READ BUFFER switch. 
12. This single-shot must be adjusted in the home position. Use the CE controls or Diagnostic Program 750 or 760 to generate 

the Set Audible Alarm command. 
13. On cards (PN 5801697) with the potentiometers mounted adjacent to each other, adj ust the lower potentiometer for the 

D02 output and the upper potentiometer for the 802 output. On cards with a module separating the potentiometers, adjust 
the upper potentiometer for the 002 output and the lower potentiometer for the 802 output. 

14. This single-shot should be adjusted to one of the following: 

Nominal Minimum Maximum 

a. GDF not installed 
b. GDF installed 

8usec 
4usec 

7.6usec 
3.8usec 

15. This single-shot should be adjusted to one of the following: 

a. GDF not, installed 
b. GDF installed 

Nominal 

300ns 
250ns 

16. Refer to ALD TP001 for adj ustment. 

Figure 4-6. Single-Shots (Sheet 3 of 3) 

Minimum 

285ns 
238ns 

hinges is necessary to obtain sufficient 
clearance for the power pack to be removed 
from the 2250-1.) Support the gate during 
this operation. 

CAUTION 
Avoid swinging the wing gate while it is supported 
by only one hinge. 

4. Remove four keepers from each corner of 
power pack assembly. 

5. Disconnect blower lead. 
6. Remove external leads from terminal boards 

TBI and TB2. Remove only those leads that 
would prevent assembly removal and not those 
coming from assembly components to termi­
nal boards. 

7. Slide assembly out a sufficient distance to 
gain access to diode leads. 

8. Unsolder external leads to diodes (only those 
leads that would prevent removal of the as­
sembly). 

9. Remove ground strap. 
10. Remove power pack assembly. 
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8.4usec 
4.2usec 

Maximum Diagnostic Program Logic 

LT011 
LP021 

315ns 
262ns 

766 
76B 

11. Replace power pack assembly by reversing 
procedure. 

4.7 SLT POWER SUPPLY REMOVAL 

To remove the individual SLT power supplies, pro­
ceed as follows: 

1. Remove all power from 2250-1. 
2. Remove external leads from SLT supply 

terminal board. Remove only those leads 
that prevent removal of supply. 

3. Remove two keepers. 
4. Remove power supply carefully to avoid 

breaking wires or cables in path of removal. 
5. Replace by reversing procedure. 

4.8 HIGH-VOLTAGE POWER SUPPLY REMOVAL 

I 
DANGER 
The high-voltage power supply develops +16, OOOv , 
+450v, and +80v. Exercise extreme caution when 
working on or near the high-voltage power sup­
ply. Do not attempt to repair the high-voltage 
supply beyond replacement of pluggable cards. 



Delr:y Circuit 
Physical Location on Jumper Delay 
Location Logic Page SLT Card Positions Nom. Min. Max. 

02A-A3 C6 LD081 AM Upper 1-2, 3-4, 5-6 125n5 119n5 131n5 
7-8, 9-10, 11-12 

02A-A3 C6 LD081 AN Lower 1-2, 3-4, 5-6 125ns 119n5 131n5 
7-8, 9-10, 11-12 

02A-81 C2 TC231 DR Upper 1-2, 3-4, 5-6 125n5 119n5 131nl 
7-8, 9-10, 11-12 

02A-81 02 TC231DP Upper 1-2, 3-4, 5-6 125n5 119nl 131n5 
7-8, 9-10, 11-12 

02A-81 02 TC231DQ Lower 1-2, 3-4, 5-6 125n5 119nl 131nl 
7-8, 9-10, 11-12 

02A-81 G2 TC231EA Upper 1-2, 3-4, 5-6 120n5 114nl 126n. 
7-8, 9-12 

02A-81 G2 TC231OK Lower 1-2, 3-4, 5-6. 120nl 114n. 126nl 
7-8, 9-12 

02A-81 H2 TC232 OM Upper 1-2, 3-4, 5-6 120nl 114nl 126nl 
7-8, 9-12 

02A-Bl H2 TC232 ON Lower 1-2, 3-4, 5-6 120nl 114nl 126nl 
7-8, 9-12 

02A-B2 K6 CD021 AX Upper 1-2, 3-4, 5-8 lOOns 95ns 105nl 
9-12 

02A-82 K6 CDOOlBB Lower 1-2, 3-12 50ns 47nl 53nl 

02A-83 L6 TAOOIBU Upper 1-2, 3-4, 5-6 125nl 119n5 131nl 
7-8, 9-10, 11-12 

02A-B3 L6 TAOOlA8 Lower 1-2, 3-4, 5-6 125n5 119n5 131nl 
7-8, 9-10, 11-12 

028-Bl K3 BCOOI BY Upper 1-2, 3-4, 5-6 125nl 119nl 131ns 
7-8, 9-10, 11-12 

02B-B2 L2 TPOOlBM Upper 1-2, 3-4, 5-8 See logic page TPOOI. 
9-10, 11-12 I I 

02B-B2 L2 TPOO1AH Lower 1-2, 3-4, 5-8 See logic page TPOOI. 
9-10, 11-12 I I 

028-82 K3 TPOOl BN Lower 1-2, 3-4, 5-8 See logic page TPOOI • 
9-10, 11-12 

02B-B2 K3 TPOOl BH Upper 1-2, 3-4, 5-6 125ns 119ns 131nl 
7-8, 9-10, 11-12 

028-82 K2 TPOO1BG Upper 1-2, 3-4, 5-6 125n5 119nl 131ns 
7-8, 9-10, 11-12 

028-B2 K2 TPOOI SF Lower 1-2, 3-4, 5-6 125nl 119n5 131ns 
7-8, 9-10, 11-12 

02B-B3 M3 ST031BA Upper 1-12 See note on logic page ST~31. 

028-B2 K2 ST031AK Lower 1-2, 3-4, 5-6 125ns 120nl 130ns 

028-83 M6 ST031AF (Fixed Delay) 700nl 665n5 735ns 

028-B3 H2 ST031 Upper* 1-2, 3-6, 7-12 70ns 65nl 75ns 

028-B3 H2 ST031 Lower* 1-12 See Character Generator 

0IA-A2 H6 DC021 Upper Fixed Delay 125ns 119ns 131nl 

0IA-A2 H6 DC021 Lower Fi~ed Delay 350nl 333ns 367n. 

01A-A2 J6 DC021 Upper Fixed Delay l000ns 950nl 1050nl 

0IA-A2 J6 DC021 Lower Fixed Delay 900ns 855nl 945ns 

0IA-A2 G7 DC021 Upper** 1-2, 3-12 50nl 47nl 53ns 

0IA-A2 G7 DC021 Lower 1-2, 3-12 50ns 47ns 530. 

*Adjust until beginnings and ends of character strokes are uniformly unblanked. This may be leen by viewing characters such as 
A, N, and H. 

**Adjust upper delay line at OlA-A2 G7 for 2.5usec f 1% at 0IA-A2G6DI3. Make adjustment while running Diagnostic Pro­
gram F757 or F767 . 

• Figure 4-7. Delay Lines 

Form Y27-2045-1 

FES Y27-2178 
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Form Y27-204S-1 

FES Y27-2178 

Top 
S45AD 
02DLl 

Bottom 

S45AD 
03DLl 

1 1 1 1 1 l' l' 1 1 I 1 1 

D02J' "l 
D13 

01 07 09 n 13 16 18 20 22 25 27 29 08 10 12 14 17 19 21 23 26 28 30 
Ul Ul Ul Ul Ul Ul Ul Ul Ul Ul Ul Ul ~ ____ U_l~U~1 __ U_l~U~I __ U_l~U~1~U~1~U~1~U~I_U~1~U~1~+-~B02 

813 

+6v 

B04 

B05 

+3v 

T06AA 

15Z2 
150 

+6v 

.Figure 4-8. Adjustable Delay Lines 

1. Remove all power from 2250-1. Wait for 
completion of power-off sequence. 

2. Remove two keepers. 
3. Remove four external leads from TBl. 
4. Remove catch for decorative panel. 
5. Slide assembly out far enough to permit re­

m oval of ground strap. 
6. Remove ground strap. 
7. Disconnect 450v and 16.kv output leads from 

rear of supply housing. (The. +80y ,output is 
connected to the terminal strip .. ), l 
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T61AP 

06Al 
100 

B03 

+6v 

,8. Remove supply. 

+3v 

B12 

24 
ZI 

9. Replace by reversing procedure. 
10. Adjust catch for panel to make panel flush 

with bottom kickplate. 

4.9 PRIMARY POWER ASSEMBLY REMOVAL 

The primary power assembly (PN 5712333) is 
removed from the front of the 2250-1 as 
follows: 



I DANGER 
Line voltage is present in the primary power as­
sembly with the Main Line switch off. 

1. Remove all power from 2250-1. 
2. Remove two assembly keepers. 
3. Remove front decorative panel. 
4. Slide assembly out far enough to permit re­

moval of rear cover plate. 
5. Remove rear cover plate. 
6. Disconnect wires that prevent removal of 

assembly. 
7. Remove primary power assembly. 
8. Replace by reversing procedure. 
9. Adjust three mounting screws to make front 

decorative panel flush with bottom kickplate. 

4.10 24V POWER SUPPLY REMOVAL 

The 24v power supply is housed in the primary 
power assembly (PN 5712333). See paragraph 4.9. 

4.11 LOGIC GATE BLOWER REMOVAL 

To prevent binding of fan blades, use caution when 
handling blowers; proceed as follows: 

1. Remove blower housing cover. 
2. Unplug blower lead. 
3. Remove blower lead bracket. 
4. Remove blower mounting screws. 
5. Remove blower. 
6. Replace by reversing procedure. 
7. Check replacement blower for correct 

operation. 

4.12 SLT POWER SUPPLY BLOWER REMOVAL 

The SLT power supply blower, mounted behind the 
3v and 12v power supplies (VR 5 and VR 6), is re­
moved as follows: 

1. Remove all power from 2250-1. 
2. Remove -3v and +12v SLT power supplies 

(VR 5 and VR 6). (See paragraph 4.7.) 
3. Disconnect blower lead. 
4 .. Loosen left blower mounting screw. 
5. Remove two right blower mounting screws. 
6. Remove blower. 
7. Replace by reversing procedure. 
8. Check replacement blower for correct oper­

ation. 

4.13 HIGH-VOLTAGE POWER SUPPLY BLOWER 
REMOVAL 

On 2250-1's equipped with a high-voltage power 
supply blower, the blower is removed as follows: 

I 
DANGER 
The high-voltage power supply develops 16,000v, 
450v, and 80v. Exercise extreme caution when 
working in the area of this voltage supply. 

1. Remove all power from 2250-1. 
2. Remove high-voltage power supply. (See 

paragraph 4. 8 • ) 
3. Disconnect blower lead. 
4. Remove blower mounting screws. 
5. Remove blowers. 
6. Replace by reversing procedure. 
7. Check replacement blower for correct oper­

ation. 

4.14 RELAY PANEL REMOVAL 

1. Remove all power from 2250-1. 
2. Remove four keepers. 
3. Slide relay panel assembly forward to gain 

access to three paddle connectors. 
4. Disconnect paddle connectors. 
5. Remove relay panel assembly. 
6. Replace by reversing procedure. 

4.15 OPTIC LIGHT PEN ADJUSTMENTS 

The optic light pen is used when the graphic design 
feature is installed. The adjustments described 
in this section are applicable only to the optic light 
pen. 

4.15.1 Optic Focusing 

Optical focusing of the fiber light pen can be ac­
complished by the following procedure: 

1. Remove drive screw (PN 1091418) from pen 
assembly (Figure 4-9) and slide pen barrel 
(sleeve PN 5771510) off. 

2. Loosen two setscrews (PN 74530) on boat (PN 
5771514). Setscrews are located 90 degrees 
apart on boat. 

3. Grasp the fiber cable assembly (PN 5771534) 
by the metal ferrule protruding from the rear 
of the light pen. Place the light pen halfway 
between the center of the CRT and the edge of 
the bezel. Gently slide the fiber cable as­
sembly forward (towards CRT) or toward the 
rear (maximum travel is approximately 0.125 
inch) until the images of the individual fibers 
(two aiming dots) are observed to be in focus 
when projected on the phosphor of the CRT. 
Move the pen to the center and corners of the 
CRT face to obtain th~ optimum setting. When 
optimum adjustment has been located, tighten 
the two setscrews on the boat. 
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5771519 Lens Assembly 

5771506 Clip 

::;;r1----'i0----~- 5771534 
~~~~==~~~~~~~L~ Fiber Cable 

Assembly 

5771515 
Retaining Clip 

5771508 
Retainer 

5771514 Boat 

Figure 4-9. Optic Light Pen Assembly 

813810 (2) 
Terminal Clip 

4. To reassemble the pen, insert the pen assem­
bly into sleeve (end of sleeve with small hole 
goes first). When sleeve has reached the 
shoulder of the end plug (PN 5771509), rotate 
sleeve until hole in sleeve lines up with a 
mating hold located in end plug. 

5. Press drive screw (PN 1091418) into aligned 
holes. 

4. 15.2 Switch Adjustment 

To adjust the light pen switch closure, turn the ad­
justing screw (PN 5771484) so that when the end 
plug is pushed forward and the magnet (PN 5771512) 
causes a sWitch closure, there will be approximately 
0.030 inch of overtravel (measured from the end of 
the adjusting screw to the stop). 

To adjust the pressure required to operate the 
pen assembly, turn adjusting screw (PN 5771505) 
until pen assembly restores properly when nose cone 
is depressed. 

4.16 INTENSITY ALIGNMENT PROCEDURE 

To obtain proper intensity alignment, perform the 
following steps: 

1. Adjust all dc voltages to correct value (+36v, 
-36v, +3v, -3v, +6v). 

2. Ensure vector and character damping is ad­
justed correctly by viewing the Analog Gen­
era! Alignment program (F766, pattern 1). 
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Adjusting Screw 

Adjusting Screw 

Spring 

3. Remove caps (if used) from character con­
trast control and vector contract control. 
(These controls are located directly behind 
operator I s brightness control.) 

4. Turn fully counterclockwise operator IS 

brightness control, CE brightness limit con­
trol (screwdriver-adjustable potentiometer is 
recessed in front of operator IS brightness 
control), and the two contrast controls. 

5. Stop program, and reset machine. 
6. With meter, adjust character-isolation card­

mounted potentiometer at location 01BA2H2 
for -0. 5v in respect to +36v at 01BA2H2-D07. 

7. With meter, adjust position-isolation card­
mounted potentiometer at' location 01BA2L6 
for -0.5v in respect to +36v at 01BA2L6-D07. 

8. Start program F766, Pattern 1. 
9. With scope at 01BA2J6-B04, adjust card­

mounted potentiometer at location 01BA2J6 
until -30v level slowly goes positive. At this 
pOint, back potentiometer off approximately 
one turn. If -30v level "snaps" to the upper 
level (ground), potentiometer is adjusted in­
correctly, and correct adjustment should be 
made. (See Figure 4-10.) 

10. Turn operator t s brightness control to maxi­
mum intensity (fully clockwise). 

11. Turn CE brightness limit control (recessed 
potentiometer) clockwise until beginning of 
character strokes, short-length vectors, and 
pOint plots are adequately visible. 



lOv/~m 
0.5 ms/cm 

IOv/em 
0.5 ms/cm 

10v/cm 
0.5 ms/cm 

Cord mounted potentiometer at location OlBA2J6 adjusted correctly. 
The -JOv level Is solid. 

Cord mounted poteAtiometer at location OlBA2J6 adjusted incorrectly. 
Portions of -JOv level or.e starting to rise positive. 

- 30v H+++-t+t+t--H-I--H++-H-I-+++t-++--I-+t+t-++-1f-H+t-I-+++++-H+t-t--H 

Note: 

Cord mounted potentiometer at location 01BA2J6 adjusted incorrectly. 
Entire -JOv level is rising. 

The above drawings represent woveshapes using program F766, pattern one. 
Use internal sync positive on scope. 

Figure 4-10. 01BA2J6 Card Output Levels 

12. If beginnings of vectors are not being intensi­
fied at an adequate level of brightness, adjust 
single-shot located at 02BBIK2-DI3 middle 
(machines without AVG feature) or 02BBIM6 
upper (machines with AVG feature) until vector 
beginnings are present. 

13. If beginnings of character strokes are not be­
ing intensified at an adequate level of bright­
ness, add more delay at location 02BB3H2 
(total available 250ns). If pile-up is present 
at beginnings of character strokes, remove 
some delay from location 02BB3H2. This is 
a visual adjustment and, as such, may have 
to be done several times until optimum results 
are obtained. (See step 14.) 

NOTE: The character generator feature 
switch should be turned off when removing 
this delay line from its socket. It is not 
necessary to turn down dc power. 

14. If too much end-point pile-up is present on 
character strokes, add more delay in location 
02BB3M3 upper (total available 125ns). If 
character end points are not adequately in­
tensified, use less delay in location 02BB3M3 
upper. As this adjustment will also influence 
the beginning of character strokes, it should 
be made in conjunction with step 13. 

NOTE: The character generator feature 
switch should be turned off when removing 
this delay line from its socket. It is not· 
necessary to turn down dc power. 

15. A slight increase in dynamic intensity may be 
desired to obtain more uniform intensity. If 
so, adjust appropriate contrast control (vector 
or character). The normal setting of these 
controls is fully counterclockwise or, at the 
most, approximately 1/3 clockwise rotation. 

16. With adjustments completed, if potentiometer 
caps are used (step 3), replace caps on con­
trast controls, and tighten. 

2250-1 FEMM (6/67) 4-39 



The information in this chapter will aid in adjusting, 
repairing, and diagnosing failures on the power 
supplies used in the 2250-1. 

5.1 GENERAL 

The following power supplies are used in the 
2250-1: 

6v at 20 amp ± 2%, series-regulated 
3v at 26 amp ± 2%, series-regulated 
3v at 8 amp ± 2%, series-regulated 
12v at 2 amp ± 20%, series-regulated 
36v at 4.5 amp ± 2%, series-regulated (two used) 
16kv at O. 2ma ± 500v 
450v at 0.4ma ± 15v, high-voltage supply 
80v at 15ma ± 3v 
24v at 1 amp ± 10% 
6.3vac at 0.6 amp, unregulated 
40vac at O. 25 amp, unregulated 

5.2 POWER SUPPLY PROTECTION 

All of the power supplies except the 24v supply are 
indiVidually protected by magnetic circuit breakers 
that operate when the current load on a supply ex­
ceeds a safe level. A tripped circuit breaker (SLT 
supply) causes the CB TRIP indicator on the power 
panel to glow. The SLT supplies have both over­
voltage and overcurrent protection circuits. The 
24v supply is protected by a fuse on each input leg. 
Wired in parallel with each fuse is a neon lamp that 
glows when its associated fuse is blown (LINE 
BREAKER on the primary power panel must be 
turned off before 24v supply fuses are replaced). 

The power system is further protected by a cir­
cuit breaker on the input leg of the bulk transformer, 
which, when operated, removes input voltage from 
power supply blower PS2 and all the supplies except 
the 24v supply. The entire power system, including 
the 24v supply and all blowers, is protected by a 
circuit breaker (CB1) at the primary power input. 
The power system is also protected from overheat 
by a thermal switch (paragraph 5. 3) • 

5.3 POWER COOLING 

The 2250-1 power system is air-cooled by means 
of a blower (two blowers on earlier machine) 
mounted at the bottom of the power frame. The 
blower aids in dissipating heat by circulating room­
temperature air past the power supply heat sinks. 

Detection of an overtemperature condition in the 
power system is provided by a thermal sensing 
switch. If operating temperatures exceed a safe 

CHAPTER 5. POWER SUPPLIES 

level (because of a blower failure or another cause), 
the switch· opens, power is cycled down, and the 
THERMAL ALARM indicator on the power control 
panel lights. 

5.4 THERMAL RESET 

Once a thermal condition occurs, a Power On status 
can only be attained following a cooling period that 
allows the thermal switch to close. The length of 
time required for the switch to close depends on 
the environmental conditions but should normally 
not exceed 30 minutes. The cooling period can be 
shortened by removing the machine covers and 
opening the machine to permit faster heat dissipa­
tion. 

Before an attempt is made to restore power, 
the cause for the condition must be fully investigated... 
Figure 5-1 lists some of the possible causes of over­
heating; the figure indicates the causes to check for 
during the Power Off status and the m~uses best 
checked during the Power On status. 

Power can be restored in two ways, both of 
which depend on the thermal switch being closed: 

1. Depress THERMAL RESET switch. Power 
will be restored if the following switches 

Possible Cause 

Clogged filter: paper, rag, card, dirt, 
etc. blocking passage of air. 

Binding blower. Bind in blower can be 
felt by manually turning blade. Use 
screwdriver, pencil, etc. to rotate fan. 

Intermittent binding blower. Observe 
suspected blower operating. Check for 
variations in speed or intermittent 
start-stop. 

Defective blower. Observe with power 
on. 

Overheating component. Check sus­
pected component for signs of over­
heating: discoloration, smoking, etc. 

Defective thermal switch. Open 
switch can be checked with meter. 

Intermittent fail ing switch can be mon­
itored with power on, usirlg meter or 
scope. 

Environment temperatures. Check 
room temperature. See Appendix B 
for operating temperature range. 

Check With 
Power Off Power On 

x 

x 

x 

x 

x x 

x 

x 

x x 

Figure 5-1. Possible Causes of Thermal Conditions 
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have not been operated since the thermal 
condition occurred: 

2250 ON/OFF 
LOCAL/REMOTE 
System POWER ON/OFF 
EMERGENCY POWER OFF (System) 

2. Restore power in the normal manner. If any 
of the switches in step 1 have been operated 
since the thermal condition occurred, CON­
TRoL K1 and other control relays will have 
been dropped, rendering the THERMAL RE­
SET switch ineffective. 

5.5 VOLTAGE CHECKS AND ADJUSTMENTS 
(SLT SUPPLIES) 

The outputs of the individual SLT power supplies 
(+3, -3, +6, +12, +36, and -36) must be measured 
at TB1 in gate 01B. The output of each supply is 
adjusted by means of a potentiometer located on 
the dc module of each supply: 

1. Loosen lock nut that holds potentiometer in 
position. 

2. Slowly vary potentiometer while monitoring 
output of supply (laminar bus 01B) with reli­
able dc voltmeter. 

3. When desired output is obtained, carefully 
tighten lock nut. 

4. Check output after tightening to be sure no 
change occurred during tightening. 

If the correct output cannot be obtained by vary­
ing the potentiometer, refer to paragraph 5. 6. 

The voltage at any large board should be within 
±2% of the voltage at TB1 in gate 01B. 

5.6 POWER SUPPLY FAILURES 

Failures in the power area can cause varied and 
misleading symptoms. Only a few of the failures 
can be immediately traced to the power system. 

For power failure symptoms, proceed with the 
recommended approaches (paragraphs 5.6.1 through 
5.6.4) for localizing the failures. 

5. 6.1 Loss of Power 

If loss of power is due to a thermal condition 
(THERMAL ALARM indicator on), refer to para­
graph 5.4 and to Figure 5-1. 

If loss of power is due to a tripped circuit 
breaker (CB TRIP indicator on), determine which 
power supply is failing, reset circuit breaker, and 
proceed in accordance with paragraph 5. 6. 1.1 or 
5.6.1.2. 

5-2 (1/68) 

5. 6.1.1 Inability to Restore Power Following CB 
Trip 

If power cannot be restored and the failing supply 
is determined, replace the regulating cards associ­
ated with the failing supply. It is advisable to re­
place the cards one at a time, attempting to restore 
power .after each replacement. If unsuccessful, re­
place all the cards in the supply. If power still 
cannot be re~tored, replace supply with a spare, if 
available, and repair failing supply (paragraph 5.7). 

I 
DANGER 
Field repairs to high -voltage supply are limited 
to card replacement. 

5.6.1. 2 Ability to Restore Power Following CB Trip 

If power can be restored, check the output of the 
failing supply, and adjust if necessary. If unable 
to adjust, proceed as follows: 

1. Check input voltage to supply. Figure 5-2 
lists the correct input voltages to the SLT 
supplies. 

Power Supply Input Voltage 

3v at 8 amp 7.5v 4% ripple 
3v at 26 amp 7.5v 4% ripple 
6v at 20 amp 11.5v 4% ripple 
12v at 2 amp 17.2v 4% ripple 
36v at 4.5 amp 50v 4% ripple 
36v at 4.5 amp 50v 4% ripple 

Figure 5-2. Input Voltages to SL T Supplies 

2. Replace regulating cards associated with 
failing supply. Replace cards one at a time, 
attempting to adjust voltage with each re­
placement. If unsuccessful, replace all the 
cards in the failing supply. 

3. If still unsuccessful, replace supply with a 

spare, if available, and repair failing supply 
(paragraph 5.7). 

I DANGER 
Field repairs to the high-voltage supply are lim­
ited to card replacement. 

5. 6.1.3 Causes of Power Loss 

Figure 5-3 lists some of the possible causes of 
power loss other than those discussed in para­
graphs 5.6.1.1 and 5.6.1.2. 



Cause Area 

Power supply failure See paragraph 5.6.1. 

Burned or corroded control Control relays 
relay points 

Insufficient tension or rise on Control rei ays 
control relays 

Loose points on control re- Control relays 
lays 

Open relay coil Control relays 

Open or loose wire or Control rei ays 
cable power system 

Defective power supply Power system 
circuit breaker 

Input voltage fluctuations Primary power 

Unit or system Power On System CPU, 2250 
switch 

Emergency Power Off switch System CPU 

LOCAL/REMOTE switch 2250 

Loss of 24v supply Power system 

Figure 5-3. Causes of Power Loss 

5. 6. 2 Display Raster Changing Size 

If the display raster is decreasing in size or bloom­
ing' check the output of the high-voltage supply 
(paragraph 5.8). 

5.6.3 Loss of Display/Distorted Image 

Los s of display and distorted images can be caused 

I 
by a failing power supply. The voltage level should 
be within ±2 % of specified value, and line noise 
should be within a ±2% tolerance. When either 
condition occurs and power is suspected, monitor 
the power supplies, and correct the failing supply. 

5.6.4 Machine Hangup/Error Conditions in Status 
Byte 

Error conditions in the status byte and machine hang­
ups can be caused by power fluctuations, by momen­
tary power loss, or by an incorrect power supply 
output. 

When power failure is suspected as the cause, 
the power supplies should be monitored (while diag-

Form Y27-2045-1 
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nostic programs are being run), and the failing 
power supply should be isolated and repaired. 

5.7 SLT POWER SUPPLY REPAIR 

Field repair of SLT power supplies is limited to re­
placing control and regulating cards and to replacing 
defective transistors and resistors on the power 
supply heat sink. Power supplies that require 
further repair should be replaced. 

5.8 HIGH-VOLTAGE SUPPLY OUTPUT 

The +16kv output is active when the HIGH VOLTAGE 
ON neon indicator is lit. 

I DANGER 
Do not r..leasure the +16kv output. 

5.9 HIGH-VOLTAGE POWER SUPPLY REPAIR 

DANGER 
Power must be off and extreme caution must be 
exercised while working in this area. Field re­
pair of the high-voltage supply is limited to the 
unenclosed area of the supply. If trouble is 
tracea to the enclosed area, replace the entire 
16kv power supply. 

'5.10 POWER DISTRIBUTION 

Figure 5 -4 shows the ac and dc voltage distribution 
for the 2250-1. 

5.11 POWER-ON SEQUENCE 

Figure 5-5 is a flow chart of the power-on sequence. 

5.12 POWER-OFF SEQUENCE 

Figure 5-6 is a flow chart of the power-off sequence. 

5.13 +3 6V t -36V MINIBUS ROUTING 

Distribution of the +36v and -36v is shown in Fig­
ure 5-7. Each minibus is connected to the laminar 
bus of the indicated polarity. 

5.14 POWER CONTROL AND DISTRIBUTION 
WIRING DIAGRAM 

FEDM Figure 9003 is a power control and distri­
bution wiring diagram. 
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-36v 

+6v 

20Svae Transformer 

Figure 5-4. AC/DC Voltage Distribution 
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High-Voltage 
Power Supply 
PS1 

+36vde 
4.5A 
VR1 

-36vde 
4.5A 
VR2 

+6vde 
20A 
VR3 

+3vde 
26A 
VR4 

-3vde 
8A 
VR5 

+12vde 
2A 
VR6 

40v 

6.3v 

24v 
Pawer 
Supply 

Blowers 

+SOV} 
+450v 

+16 kv 

+36v 

-36v 

+6v 

+3v 

-3v 

+12v 

CRT Cire 

• Analog 
• Control Relays 

K8 and K9 

• Analog 
• High-Voltage 

Power Supply 

• Digital 
• High-Voltage PS 
• Analog 

• Digital 
• Analog 

• Digital 
• Analog 

• Digital 
Buffer 

40v 
• Use-Meter 

6.3v 
• CRT Filament 

, 

-24v • Control Relays 
• Contaetor 
• Keyboards 



• 208 vac present 

• PAl CB 1 closed 

• 24v Power 
Supply active 

+ 
Thermal 
Relay 
K2 
pi cked 

~ Local Remote .. System 
2250 ON/OFF - Power On 
switch ~ -.. 

Contact 
on closed 

I ... - I 
r-~-.. 

K3 Cntl Kl ... 
picked ~ picked 

+ + 
• Blowers on 

K9 K8 
PR 1 Kl - • Power suppl ies -- picked picked 
picked . except high ~ 

(36v) (K3 and 36v) 
voltage active 

I .. ... I r-., .. 

TDl f-4-- Time Delay (CRT filament warmup) pi cked 

+ 
• K4 

picked 
• TD 1 dropped 

+ 
• + 

K5 K6 
picked picked 

+ + 
High voltage 

Powering 
power suppl y 

complete 
active 

Figure 5-5. Power-On Sequence 
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Initiate 
power 
off 

t 
Cntl 
Kl 
drops 

t 
Input to 

K5 . high-voltage 
drops .. supply 

removed 

t 
T02 ~ Time delay to allow high 
picked voltage multiplier circuit to discharg e 

t 
K7 

picked 

t 
f • 

K8 .. K3 PKI 
drops 

~ 

drops drops 

~Ir 

• " + " 

K4 
Blowers and Power 

K7 TD2 
supplies except 24v 

drops drops drops 
drop 

+ • 
K6 K9 
drops drops 

t 
Powering 
Complete 
drops 

Figure 5-6. Power-Off Sequence 
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01BA3 (Card Side) 

T1 T2 T3 T4 

I I I I I I I I 
A B C 0 E F G H J K L M N 

04 - - -- .- .- .- ... - .-

~} "'" "'" "'" .... .... - .... .... .... 
-36v 

05 .- .- .- ... .- ..- .- -.... "'" .... .... - - - .... -
2 

011 = - .- - ... .- ... ... 
~} "'" - -- "'" - "'" - +36v 

012= .- ... .- ... .- - .- -.... "'" - .... "'" "'" "'" 

04 : .- .- .- .- .- ... ..- ..-

~} "'" "'" - - "'" - "'" "'" -36v 
05 : -- .- .- - .- .- - .-

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

3 

011 ~ .- .- .- - .- - ... .-

~ "'" - - "'" - .... .... 
+36v 

012_ .- .- .- - .- - .- .-.... .- - -- - .... 

04 ~ .- ..- .- .- ..- ... .- ..-

!} "'" "'" "'" - "'" - "'" "'" -36v 
05 ~ .- - .- - ... .- .- .-.... - "'" 

4 

011 : - .- ..- .- .- ..& -- ~} "'" "'" "'" "'" "'" -- - "'" +36v 
012~ 

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

04 .- .- .- .- - .- .- .- .-

~} .... "'" "'" -- - - -36v 
05 .- .- .- .- .- - - -.... .... - "'" .... -- "'" 

5 

011 = 
.- - - .- .- .. .- - ;} -- "'" "'" .... - +36v 

012- .- .- .- .- .- .... .- .-- - - "'" 
.., .... .... 

6 

7 

8 I I I I I I I I 
15 T6 T7 T8 

Figure 5-7. +36V, -36V Minibus Routing (Sheet 1 of 3) 
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OlBA2 (Card Side) 

TI T2 T3 T4 

I I I I I I I ~ 
A B C D E F G H J K L M N 

D4 .... -. -. -. -. -. - - .... ... 
~} - - - - - - - - - -36v 

D5 ... .... .... -. - -. - .... .... --- - - - - - -
2 

DII; .... .... - .... ... .... - .... - ~} - - - - - - -- - - +36v 
D12: 

.... ... - ... ... .... ... .... .... - ... - ... - - - -
D4 : - ... -. ... - -. - ... - ~} - - - - -36v 
D5 : .... .... -. - - -. -. ... -. - - ... ... -- -- - -

3 

DII: - -. - .... -. ... ... .... .... 
~} - - ... - ... - -- - - +36v 

D12: .... -. -. - ... .- - .... .... - - - -
D4 ; .... ... - -. - - ~} - ... -- 'W' - - -36v 
D5 ; .... ... ... - .- -. - - - -

4 

Dll: .- -. - -. - -. 

~} - - - - -
D12; ... ... .- - ... ... +36v - - - - ... -
D4 : - ... ... - ... ... :} - - - - - - -36v 
D5 : .... ... -. - -. ... - - - --- ... 

5 

Dll .. ... ... - ... .- ... 
~ D 2 -- ... - ... - +36v .- ... .- - ... -.. - - - - - -

; B2 

~ B1. ... ... ... ... 
~} 

D4 _ - ... - - -36v 
D5 ; 

... -. .... .... - -- - -6 

D11; - ... - ... 
~} ... - - +36v 

D12; .... - .... .... - ... - -
D4 = - ... ... - ~} -- - - - -36v 
D5 = -. ... .... ~ -- - -

7 

DIl = .- ... ... ... 
~} -- ... - - +36v 

D12- ... ... .- -".. - -

8 I I I I I I I I 
T5 T6 T7 T8 

Figure 5-7. +36V, -36V Minibus Routing (Sheet 2 of 3) 

5-8 (6/67) 



OlAA2 (Card Side) 

T1 T2 T3 T4 

I I I I I I I I 
A B C D E F G H J K l M N 

Dll - - ... - :} - - - - -
+36v 

D12 : - - ... -- - -

3 Dll : ... ... ... ... 

:} 
- - - -

+36v 

D12 : ... ... ... ... - - - -

Dll ... - - ... ... 

:} 
- - - -

+36v 

D12 ... - ... - ... - - - -

4 

Dll : ... ... ... ... 

:} - - - -
+36v 

D12 : ... ... ... ... - - - -
5 

Dll ... ... 

:} 
- -

+36v 

D12 ... ... - -

6 

Dll : ... 

:} -
+36v 

D12 : ... -
7 

8 I I I I I I I I 
T5 T6 T7 T8 

Figure 5-7. +36V, -36V Minibus Routing (Sheet 3 of 3) 
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This chapter will familiarize the CE with the com­
ponent location coding of the 2250 -1 and help him to 
locate a particular area or part within the machine. 

To facilitate locating areas and parts of the 
2250-1, the machine is sectionalized as follows: 
frame 01 contains the CRT, 'power supplies, and 
attached SLT gates; frame 02 contains the operator 
control unit, the I/O panel, and SLT gates. These 
frames are further divided into sections and coded 
alphabetically, as follows: 

1. Frame 01 
01A SLT logic gate 
01B SLT logic gate 
01C Power supplies 
OlD CRT 
OlE Console reading board, controls and 

components attached (keyboards, 
Power On/Off, etc.). 

2. Frame 02 
o 2A SLT logic gate 
02B SLT logic gate 
02C CE panel 

CHAPTER 6. LOCATIONS 

02D Operator control unit 
o 2S Rear panel of frame 02, including 

I/O panel. 
The three-position code (OlA, 02A, etc.) prefixes a 
location designation and directs the CE to the cor­
rect frame and area within it. To define a part or 
component further, the initial, the number symbol, 
or a combination of these follows the frame and 
section designation. For example, 01A/TBl-4 re­
fers to Post 4 of Terminal Block 1, located in 
Section A of Frame 01. 

Figures 6-1, 6-2, and 6-3 illustrate the com­
ponent location coding and identify the major areas 
by code. Also identified are parts, terminals, etc. 
within the major areas. 

Figure 6-4 is a front view of the lower portion 
of frame 01 (01 C) • It shows in detail the relay 
panel, the high -voltage power supply, and the 
primary power assembly. Figure 6-5 is a rear 
view of the lower portion of frame 01 (OlC). It 
shows in detail the power pack assembly, the lo­
cation of the SLT power supply blower, and the 
locations of the SLT power supplies. 
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Under Tube 
Housing 

Notes: 

Lock 

Switch 

[;;] Meter 

DS2 

§ Meter 

OSI 

n 
TS 

0 DS1 

~ Alarm 
Al 

OlE A4 
View A-A 
Under Tube 

Housing 

OIF-A 1 

1. Optic I ight pen shown is used when GDF is installed. 

J 1 tJ Wiring 

R1~ Side 

Q R2 ~ 

R3~ 
C B A 

R4~ 

02D 
Operator 
Control 

is installed. 

When GDF is not installed, light pen plugs into jack Jl (shown in view A-A) 

2. Light pen ampl ifier cord is located at 01 E-A 1 
when GDF is installed. 

Figure 6-1. Component Location, Operational 
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.Figure 6-2. Component Location, Front View 
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Bus 
In 
1 

Tag 
In 
2 

Card locations, 
when used. 

A 2 3 

2 3 

OlC-M 

Detail B 
Note 2 

J1 16 1 J2 

Em r.::::::3 B33 
02SA 1 

A B 

:ffi Tag 02SE1 
Out 
2 02SC1 

02SA2 

Note 1 'Note 1 

A 

~ 1Sl OlC-GTB2 

Partial Section C -C 
Note 1 

Notes: 
1. Coding 02SB2 and 02SE 1 appl i es only when operator 

control panel feature is used. 

OlC­
Detail A 

2. Use coding as shown in Detail B if circuitry is packaged on SMS card; 
otherwise, use as shown in Detail A . 

• Figure 6-3. Component Location, Rear View 
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OlD/Ll Deflection Yoke 

01C­
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OlD/L2 Character Yoke 
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OlD/XV1 
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Pot. Panel 
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On 
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Figure 6-4. Detail Ole, Front View 
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Power Supply PS2 

Figure 6-5. Detail Ole, Rear View 
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APPENDIX A. TOOLS, TEST EQUIPMENT, AND SAFETY EQUIPMENT 

This appendix lists the tools, test equipment, and 
safety equipment required to maintain and repair 

the 2250-1. 

A.1 TOOLS 

7 -inch long-nose pliers 
6-inch needle-nose pliers 
6-inch needle-nose diagonal cutters 
4-1/2-inch needle-point diagonal cutters 
Wire strippers (such as Miller Model 101S) 
6:"'inch screwdriver 
1 0 -inch screwdriver 
Jeweler's screwdriver 
Nut driver set 
Crimping tool 
GE soldering iron with transformer 
Solder sucker 
Electric wire-wrap gun with No. 30 bit 
Delete tool 
Wire stripper (such as that of General Cement 

Mfg. Co.) 
Stepdown transformer (110vac to 22vac) 

SLT pin straightener 
SLT single- and double-card puller 
Grounding strap (high-voltage) 

A.2 TEST EQUIPMENT 

Tektronix, 545 or 585 oscilloscope with Main 
Sweep Delayed feature 

Scope cart 
lOX probe (2) 
Type CA plug-in unit (dual-trace) 
Type D plug-in unit (high -gain) 
SLT probe tips (2) 
Simpson Model 270 YOM W /leads 
SLT portable marginal check supply 

A.3 SAFETY EQUIPMENT 

Welder's gloves 
Full-face shield 
Synthetic rubber apron 
Welder's rawhide cape 
Protective CRT neck cap 
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This appendix specifies the physical dimensions, 
power requirements, and other characteristics of 
the 2250-1. 

Display Area 

12" x 12" (1024 x 1024 raster units) 

Minimum time required for one deflection -
16.8 usec 

CRT Persistence 

30ms 

Dimensions 

Frame 01 
Frame 02 

Width Height Depth 

36" 50" 44" 
22" 29" 50" 

Frame 01 528 pounds 
Frame 02 366 pounds 
Combined weight: 894 pounds 

Primary Power Requirements 

60-cycle, single-phase, at 208vac or 230vac 
50-cycle, single-phase, at 195vac, 220vac, or 

235vac 

Power Dissipation 

2.8kva 

Form Y27-2045-1 
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APPENDIX B. 2250-1 CHARACTERISTICS 

Heat Dissipation 

7200 btu/hr 
480 cfm 

Cooling 

Forced room -temperature air 

Operating Environment 

Temperature: 60°F to 90°F 
Relative Humidity: 8 to 80% 
Wet Bulb: 78°F 

Nonoperating Environment 

Temperature: 50° F to 110° F 
Relative Humidity: 8 to 80% 
Wet Bulb: 85°F 

COlUlections 

Plug: R & S FS3720 
Connector: R & S FS3913 

Features 

1. Buffer (4K or 8K) 
4K - 4096 positions of core storage. 
8K - 8192 positions of core storage. 

2. Character generator 
3. Alphameric keyboard 
4. Program function keyboard 
5. Light pen detection 
6. Operator I s control panel (Model 50 and 

above) 
7. Absolute vector graphics 
8. Graphic design 
9. Isolation 

I 

Internal 2250-1 Resistance on Channel Interface Lines 

Select In/Select Out Line 1. 50 ohms 
All other lines O. 10 ohm 
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APPENDIX C. DECIMAL-HEXADECIMAL CONVERSION 

This appendix contains conversion charts that will 
aid in determining X and Y vector coordinates for 
the 2250 Display Unit. 

C.l FOUR-BYTE ABSOLUTE VECTOR CONVER­
SION 

The intersection of the hundreds column and the units 
row (Figure C-l) gives the high-order hexadecimal 
values of the X and Y positions as indicated below. 
The low-order hexadecimal value must be inter­
polated as indicated. 

Even Address 

Byte 0 Byte 1 

X Position 

2250 
Vector 
Coordi nates 

Byte 2 

I s I Note 1 

4 7'0 
I 
I 
I 
I 
I 
I Byte 3 

Y Position 

Odd Address 

3 4 5 6 7: 

I 
I 
I 
I 

~~l~L 
HexO ~ I f the un it's decimal 

Use Hex 4 to 
blank the beam 
and Hex 0 to 
unblank the beam. 

Select Hex 
values 
from 
chart 
(Figure C-l). 

Notes: 

value falls between values 
I isted in the chart (Figure C-l), 
interpolate by assigning them a 
value of Hex 4, 8, or C. Use 
Hex 0 for those units listed on 
the chart. 

1 . These bits must be the same as the sign (S) bit. 
2. These bits are not presently used; however, 

12-bit accuracy shoul d be used so that pro­
gramming will not be necessary when operating 
with the IBM 2280 or IBM 2282 film units. 
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;

8 

89 

90 

91 

Decimal 

Units 

00 

04 

OB 

12 

16 

20 

24 

28 

32 

36 

40 

44 

48 

52 

56 

60 

64 

68 

72 

76 

80 

84 

88 

92 

96 

o I 
o I 

o I 

o : 

00 

00 

01 

02 

03 

04 

05 

06 

07 

08 

09 

OA 

OB 

OC 

00 

OE 

OF 

10 

11 

12 

13 

14 

~ 
16 

TilT 
! 18 I 

I 
I I 

I I 
I 

1 6 I 
1 6 I 

1 6 I 
1 6 : 

2 Bytes Hex 

Hundreds 

100 200 300 400 500 

19 32 4B 64 70 

lA 33 4C 65 7E 

lB 34 40 66 7F 

1C 35 4E 67 80 

10 36 4F 68 81 

IE 37 50 69 82 

1 F 38 51 6A 83 

20 39 52 6B 84 

21 3A 53 6C 85 

22 3B 54 60 86 

23 3C 55 6E 87 

24 30 56 6F 88 

25 3E 57 70 89 

26 3F 58 71 8A 

27 40 59 72 8B 

28 41 5A 73 8C 

29 42 5B 74 80 

2A 43 5C 75 8E 

2B 44 50 76 8F 

2C 45 5E 77 90 

20 46 5F 78 91 

2E 47 60 79 92 

2F 48 61 7A 93 

30 49 62 7B 94 

31 4A 63 7C 95 

0 

4 

8 

C 

600 

96 

97 

98 

99 

9A 

9B 

9C 

90 

9E 

9F 

AO 

Al 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

AA 

AB 

AC 

AO 

AE 

700 

AF 

80 

Bl 

82 

83 

B4 

85 

B6 

B7 

B8 

B9 

SA 

BB 

BC 

BO 

BE 

BF 

CO 

Cl 

C2 

C3 

C4 
~ 

C5 

"iC6T 
l C7 I 
i I 
~ "-. 

788 

789 

790 

791 

Decimal 

800 

C8 

C9 

CA 

CB 

CC 

CO 

CE 

CF 

00 

01 

02 

03 

D4 

05 

06 

07 

08 

09 

OA 

OB 

OC 

00 

OE 

DF 

EO 

4 

4 

4 

4 

900 1000 

El FA 

E2 FB 

E3 FC 

E4 FO 

E5 FE 

--
E6 

E7 
~r 

E8 

E9 

EA 

EB 

EC 

EO 

EE 

EF 

FO 

Fl 

F2 

F3 

F4 

F5 

F6 

F7 

F8 

F9 

" ...... "-

: C 5 T 0 

! C 5 : 4 

I C 5 I 8 

I C 5 I C 

2 Bytes Hex 

Figure C-1. Decimal-Hexadecimal Conversion Chart for Four-Byte Absolute Vectors 

C-2 (6/67) 

Interpolate 
for this 
column 

----------, 
-----, 

I 
I 
I 

1020 0 ! F F 

1021 0 I F F 

1022 0 I F F 

1023 0 : F F 

Decimal 2 Bytes Hex 

Hex ~ Binary 

o = 0000 
1 = 0001 
2 = 0010 
3 = 0011 
4 = 0100 
5 = 0101 
6 = 0110 
7 = 0111 
8 = 1000 
9 = 1001 
A = 1010 
B = 1011 
C = 1100 
D = 1101 
E = 1110 
F = 1111 

* NOTE: 

I 
I 
I 
I 

I 0 

I 4 

I 8 

: C 

788 thru 791 are blanked; 
other examples ore unblanked 



C.2 TWO-BYTE RELATIVE VECTOR CONVER­
SION 

The following is the structure of the buffer address 
for a relative vector ( ~X- ~ Y) coordinate: 

Even Byte Odd Byte 

L--0 __ ..,.-__ 3~1I 4 5 6 7 I L-0 ___ .-_2 ___ 3~1 ~14 ____ 5~_6 ___ 7~1 

I 
Fir,t 

Hex. 

ChU! . 

Second 

Hex. 

Char . 

First 

Hex. 

Char . 

Second 
Hex. 

Char. 

SiSJn of LlX: 

o Pas 

Ne~J 

Must be 1 
to plevent 

decode of 

SM. 

Sign of LlY: 

o ~ Pas 
Intensity: 

o ,-- Blank 
1 'Neg 

A direct conversion chart for determining the 
hexadecimal code from number of raster units is 
contained on Figure C-2. To use this chart, locate 
number of raster units desired for the ~X coordinate. 
The Hex code can be determined by dropping a 
vertical line to intersect the First Hex Character 
Rowand then a horizontal line to intersect the 
appropriate Second Hex Character column. (Refer 
to note 1, Figure C-2.) Repeat procedure for the 
~ Y coordinate using the correct Second Hex Char­
acter column according to note 2 of Figure C-2. 

1 ,- Unblank 
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Second 
Hex. Char. 

of Byte 
Unblank Blank Number of Raster Units 

E F -57 -49 -41 -33 -25 -17 -9 -1 +7 +15 +23 +31 +39 +47 +55 +63 

C D -58 -50 -42 -34 -26 -18 -10 -2 +6 +14 +22 +30 +38 +46 +54 +62 

A B -59 -51 -43 -35 -27 -19 -11 -3 +5 +13 +21 +29 +37 +45 +53 +61 

8 9 -60 -52 -44 -36 -28 -20 -12 -4 +4 +12 +20 +28 +36 +44 +52 +60 

6 7 -61 -53 -45 -37 -29 -21 -13 -5 +3 +11 +19 +27 +35 +43 +51 +59 

4 5 -62 -54 -46 -38 -30 -22 -14 -6 +2 +10 +18 +26 +34 +42 +50 +58 

2 3 -63 -55 -47 -39 -31 -23 -15 -7 +1 +9 +17 +25 +33 +41 +49 +57 

0 1 -64 -56 -48 -40 -32 -24 -16 -8 +0 +8 +16 +24 +32 +40 +48 +56 

8 9 A B C D E F 0 1 2 3 4 5 6 7 

Fi rst Hex. Char. of Byte 

Notes: 
1. For even byte (aX), second hexadecimal character is always odd (I, 3, 5, 7, 9, B, D, or F). 
2. For odd byte (aY), second hexadecimal character is odd if beam is to be blanked. If beam is to be unblanked, the 

second hexadecimal character is even (0, 2, 4, 6, 8, A, C, or E). 

Figure C-2. Decimal-Hexadecimal Conversion Chart for Two-Byte Relative Vectors 
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Absolute. vector graphics: 

Alignment 4-6 

Alignment pattern 4-4 

Asynchronous adjustment 4-8 

Diagnostic flow chart 1-7 

Maintenance 4-8 

Malfuncti ons 4-10 

Program diagnostic 1-6 

Absolute vector graphics indicator 2-5 

Add X14, X21 indicators 2-3 

Add Y20, X30 indicators 2-3 

Adjustments: 

Analog (see Analog alignment) 

Delay lines 4- 31 

Intensity 4-38 

Light pen 4-37 

M-8 storage 4-31 

Voltage 5-2 

Alphameric keyboard controls indicators 2-4 

Alphameric keyboard diagnostic program 1-6 

Analog alignment: 

Absolute vector generator maintenance 4-8 

Absolute vector graphics alignment 4-6 

Asynchronous adjustment 4-6 

Asynchronous adjustment with AVG 4-8 

Character generator alignment 4-6 

Character overdrive adjustment 4-6 

CRT image specifications 4-3 

CRT intensity switch 2-5 

De-skewadjustment 4-5 

Light pen gain 4-6 

Line or vector contrast 4-6 

Phasing of fans 4-17 

Analog alignment controls 4-2 

Analog alignment, visual effects: 

Character position overdrive SS 4-30 

Character preintensity time delays 4-17 

De-skew SS 4-30 

Minimum position time SS 4-30 

Point plot SS 4-30 

Position change time, expanded characters 4-30 

Position change time, standard characters 4-30 

Analog controls indicators 2-4 

Analog patterns 4-18 

Analog potentiometer panel 2-5 

ANKB (see Alphameric keyboard) 

Asynchronous adjustment 4-5 

Asynchronous adjustment with AVG 4-8 

Asynchronous delay waveforms 1-32 

AVG (see Absolute vector graphiCS) 

Basic control indicators 2-3 

Bit A assembly register indicator 2-5 

Blank-unblank II CRT output 1-31 

Blank-unblank waveforms 1-33 

Brightness control 2-1 

Brightness limiting potentiometer 2-1 

Buffer address switches 2-5 

Buffer controls indicators 2-4 

Buffer switch 2-2 

Buffer (M-8 storage): 

Adjustments 4-31 

Diagnostic program 1-6 

Bus out switches 2-1 

Bypass check stop switch 2-2 

2-Byte control, mode code 1-2 

4-Byte control, mode code 1-2 

6-Byte control, mode code 1-2 

Byte counter indicators 2-4 

Catastrophic troubleshooting: 

A VG checks 1-35 

Character generator check 1-34 

De-skew check 1-33 

Light pen check 1-35 

Procedure 1-7 

CB alarm 2-1 

CE panel controls 2-1 

CE panel indicators 2-2 

CE panel operations (manual routines): 

Command performance: 

Ending sequence 2-9 

Initial selection sequence 2-7 

Initial selection with bad parity 

Prepare unit for manual control 

Read buffer 2-8 

Sense 2-9 

Set BAC and stop 2-7 

Write buffer 2-8 

Display generation 2-10 

Character: 

2-9 

2-7 

Character set and code assignment 1-4 

Contrast control 2-1 

Diagnostic program 1-6 

Character system dynamic intensity II output 1-35 

Character yoke waveforms 1-34 

Characteristics, display 1-2 

Codes: 

Character set, hex 1-4 

Command, hex 1-1 

Light pen 1-2 

Mode, 2-byte control 1-2 

Mode, 4-byte control 1-2 

Mode, 6-byte control 1-2 

Mode, character 1-2 

Mode, graphic 1-2 

Command decoder output indicators 2-3 

Command register indicators 2-3 

Commands, listing of 1-1 

INDEX 
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Form Y27-2045-1 

FES Y27-2178 

Component location: 

Detail 01C, front view 6-5 

Detail 01C, rear view 6-6 

Front view 6-3 

Operational 6-2 

Rear view 6-4 

Compute delta indicator 2-4 

Connect data controls 2-3 

Contrast controls 2-1 

Conversion charts: 

2-byte relative vectors C-4 

4-byte absolute vectors C-2 

CRT replacement 4-1 

Cursor switch 2-1 

DC intensity I output 1-30 

DC offset output 1-33 

Deflection indicators 2-3 

Delta counter indicators 2-5 

De-skew: 

Adjustment 4-5 

Diagnostic flow chart 1-7 

Diagnostic flow charts 1-7 

Digital character controls 2-3 

Enter switch 2-1 

Error detection 1-5 

Feature enable switches 2-2 

Formats: 

Absolute graphics 1-4 

Read MI-ANKB bytes 1-4 

Read MI-PFKB bytes 1-4 

Sense bytes 1-4 

Set PFI bytes 1-4 

Status bytes 1-4 

Graphic: 

Byte format 1-4 

Diagnostic program 1-6 

Mode codes 1-2 

High-voltage lamp 2-1 

Indicator selector rotary switch 2-2 

Indicator test switch 2-1 

Intensity alignment 4-38 

Interface diagnostic program 1-6 

Interface in indicators 2-3 

Interface maintenance philosophy 1-6 

Interface out indicators 2-3 

Interface out switches 2-1 

Keyboard (see specific keyboard) 

Light pen: 

Adjustments 4-37 

Align switch 2-5 

X-2 (1/68) 

Assembly 4-38 

Diagnostic flow chart 1-7 

Diagnostic program 1-6 

Indicator 2-5 

Line/vector contrast 2-1 

Load counter indicators 2-3 

Load select switch 2-1 

Machine reset switch 2-1, 2-5 

Main/ auxiliary switch 2-5 

Maintenance philosophy: 

Error detection 1-5 

Isolation and repair 1-5 

On-line localization 1-5 

Repair of field-replaceable assemblies 1-6 

Manual input indicators 2-4 

Marginal checking 2-11 

Mode codes 1-2 

Mode indicators 2-3 

Off-Line to On-Line switching 1-5 

On-Line to Off-Line switching 1-5 

Operator controls 2-1 

Pattern failures identified 1-6A 

PFKB (see Program function keyboard) 

Position isolation output 1-31 

Position isolation output, yoke clamped 1-32 

Position system dynamic intensity II output 1-34 

Power ON/OFF switching 1-5 

Power supply: 

Cooling 5-1 

Failures 5-2 

High-voltage check 5-3 

Panel 2-1 

Protection 5-1 

Thermal reset 2-1, 5-1 

Voltage adjustments 5-2 

Power supply removal: 

High-voltage 4-34 

Logic gate blowers 4-37 

Power pack 4-31 

Power supply for 24v 4-37 

Primary power assembly 4-36 

Relay panel 4-37 

SLT blower 4-37 

SLT power supply 4-34 

Power supply repair: 

High-voltage 5-3 

SLT 5-3 

Program function keyboard: 

Diagnostic program 1-6 

Indicators 2-4 

Program monitoring 2-6 

Programs: 

Absolute vector graphics 1-6 

Alphanumeric keyboard 1-6 



Automatic 1-6 

Basic graphics 1-6 

Buffer storage 1-6 

Character generation 1-6 

Light pen detect 1-6 

Manual 1-6 

Program function keyboard 1-6 

Regeneration order 1-6 

Timing 1-6 

XCPU test 1-6 

Read buffer switch 2-2 

Read MI-ANKB byte format 1-2 

Read MI - PFKB byte format 1-2 

Regenerate controls indicators 2-4 

Regenerate single mode switch 2-2 

Regeneration switch 2-5 

Remember indicators 2-3 

Remote/local switch 2-1 

Repair of field-replaceable assemblies 1-6 

Repeat character switch 2-2 

Sense byte format 1-3 

Sense byte indicators 2-2 

Service aids 1-38 

Set address switch 2-5 

Set PFI byte format 1-3 

Single-shots 4-32 

Single step switch 2-2 

Single stroke switch 2-2 

Size B indicator 2-3 

Status byte indicators 2-3 

Thermal alarm indicator 2-1 

Thermal reset switch 2-1 

Timing pulse distributor indicators 2-3 

TPD mode switch 2-1 

Yoke waveforms 1-31 

Form Y27-2045-1 

FES Y27-2178 
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