
















































































location 0': the next symbol matrix to the right. The capacitor-diode gate in C15 sets the 

enable stop (ES) flip-flop to the ONE state, producing a -3 volt enabling level that turns on 

the incrementing size decoder in C19. The ES fiip-fiop is reset to the ZERO state by the DDP 

pulse, as well as the cpp pulse. 

The incrementing size decoder consists of four negative AND gates whose outputs are applied 

to a NOR gate that produces the ground stop level. Each AND gate receives a control level 

from the ES flip-flop and some other signal(s) that enables the gate when a predetermined num­

ber of inc-X pulses have occurred, based on the symbol matrix size. For example, if the char­

acter size buffers are set for size 1 (smallest), both �c�s�~� and �c�s�~� are -3 volts. The shift pulse 

that sets the ES flip-flop and produces the first incrementing pulse, inc-Xl' also produces a 

count pu Ise that adds one to the seven counter. After two more inc -X and count pu Ises occur, 

the counter holds 38 , and the 71 and 72 flip-flops both apply - 3 volt levels to the 1/3 AND 

gate. This enables the gate and produces the stop signal. However; one more inc-X and count 

pu Ise wi II be produced as well as the DDP pu Ise. 

Both the 2/4 and 3/5 AND gates operate in a similar fashion. The 4/6 AND gate only receives 

the count-of-six signal because a smaller matrix size will decode some lesser count before six 

occurs. 

Table 3-6 I ists the steps and operations in a symbol generating cycle. The symbol word bit is 

that bit of each half of the character word that is examined before the shift and count pulse 

occurs. Note that the seven counter continues to count while incrementing after the character 

word has been displayed. STOP indicates that the incrementing size decoder is activated and 

produces the stop signal: one more inc-X and the DDP signals are produced by the next step. 

When the symbol matrix location is to be spaced one character to the right without a display, 

a separate space command sets the space fl ip-flop to ONE and starts the symbol generating 

cycle with the equivalent of shift pulse thirty-six (see Table 3-6). 

NOTE: The seven most-significant bits in the computer's 1-0 
(or AC) register must be zeros if no display is to occur. 

The space signal is - 3 volts when the space fl ip-flop is in the ONE state, saturating the tran­

sistor in C23 which sets the P2C flip-flop to the ONE state and enables the NAN D gate in 

C13 (see Figure 3-10). Since the incmt flip-flop had previously been set to the ONE state, 

the inc signal is ground and the incrementing part of the cycle proceeds in the normal fashion. 

The cycle stops the same way as before, depending on the matrix size. 

Sequencer Control Circuit - This circuit, shown in Figure 3-11, controls the symbol generating 

cycle. Whenever a coordinate address word is loaded into a buffer, a clx and/or a cyb pulse 
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Symbol 
VYord 

Bit 

TABLE 3-7 SYMBOL GENERATING CYCLE STEPS 

Shift and 
Count Pu Ise j 

NL''11ber 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 

41 

Matrix Counter States 

50 51 52 I 7 0 .\~?_ 
o 0 0 0 0 1 
o 0 0 0 1 0 
000011 
o 0 0 1 0 0 
o 0 0 1 a 1 
000110 
001 000 
o 0 1 0 0 1 
001010 
o 0 1 0 1 1 
o 0 1 1 0 0 
o 0 1 1 0 1 
o 0 1 1 1 0 
o 1 0 0 0 0 
010001 
010010 
o 1 0 0 1 1 
010 100 
o 1 0 1 0 1 
o 1 0 1 1 0 
o 1 1 0 0 0 
o 1 1 0 0 1 
o 1 1 0 1 0 
o 1 1 0 1 1 
o 1 1 1 0 0 
o 1 1 1 0 1 
o 1 1 1 1 0 
100000 
1 0 0 0 0 1 
100010 
1 0 0 0 1 1 
1 0 0 1 0 0 
1 0 0 1 0 1 
1 0 0 1 1 0 
000 000 
000 001 
o 0 0 0 1 0 
o 0 0 0 1 1 
000 100 

000 o 

000 o 
i 

i I 
42 I 0 0 0 I 1 1 1 

~~~_ " ......... -~-- •. "",_,"~ ........ _"_ ... j_~_ ................... _________ ---J-_~ __ ~ _____ ... 

Other Actions and Operations 

PLT starts cycle 

six enabled 
scp generated 

six enabled 
scp generated 
spl enabled 
/O~ PLOT 
DDP generated, cycle halts 
PLT restarts eye Ie 

six enabled 
scp generated 

six enabled 
scp generated 

six enabled 
scp generated, 4.. P2C 
inc Xl' L4 ENABLE STOP 
inc X

2 
inc X

3
, STO P: size 1 

inc X
4

, DDP generated, cycle ends: size 1 
inc X

4
, STO P: size 2 

inc X
5

, DDP generated, cycle ends: size 2 
inc X

5
, STO P: size 3 ! 

inc X
6

, DDP generated, cyc Ie ends: size 3 I 
inc X6, STOP: size 4 .' __ ' ___ ',, ___ II', 

inC X7 , DDP generated, cycle e~~~_: si~~_4_ 



is generated and appl ied to an OR gate in Cll. Either one of these pulses (or the PL T pu Ise 

when accompanied by a -3 volt no-display level, DPY) will activate the associated pulse amp-

!ifier, producing a negative clear shift register (csr) pulse. The csr pulse is applied to three 

puise amplifiers, one in the shift register and two in the sequencer control circuit. The latter 

two produce the clear plot pulse (cpp) and space count pulse (scp) signals. Both of these are 

applied to the matrix sequencer circuit and are discussed under that heading. The cpp pulse 

is also applied to the timing (~LHltrol c~rcuit, shift repi~;fer. 

tro I c ircu it, see Figure 3-2. 

f4113 - -- ----1 
I BI8 I 

~LD~F ________ ~I~X~~ ~~z~1 __________ ~ 
I I 

dpy 1 y I 
...:...;...-------------;1--'-...... I- - - - - - - -, 

I 14!27 , 
1 _ I CI2 .------1 -----001 
L ____ -~--i R : 

shift 

I I 
L ___ s ____ J 

six 

r:---------, 
1~~~6 I ~ ______ ..J 

scp 

82 

cpp 

82 

~cIX~ _________________ I~E~ ~H-I~----------------------------------------=cs~r 
c b F PA i 
PLT K J I 

82 

I I -= L ___ L _____ ..J 

Figure 3-11 Sequencer Control Logic Block Diagram 

The scp pulse is produced by two other pairs of signals. Whenever the seven counter holds 6
8 

f 

the six signal enables a capacitor-diode gate in C12, allowing the next shift pulse to trigger 

the gate, activating the pulse amplifier which produces the scp pulse. The scp pulse is also 

produced by the iot command that starts the second ha I f of the symbo I generati ng cyc Ie. The 

display enable level, dpy, is ANDed with the LDF pulse by a NAND gate in B18 to activate 

the pulse amplifier that produces the scp pulse. 

Deflection Modifier Circuits - These circuits consist of the X- and Y-axis modifiers, two iden­

tical 3-bit digital-to-analog converters with variable level amplifier gates shown in Figure 3-12. 

Each D-A converter changes the octal number held by the seven counter and five counter into 

the equivalent fraction of the common reference voltage, V. {Refer to the subscript control 
r 
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circuit description and Figure 3-6 for an explanation of V
r
.) When any flip-flop is in the ONE 

state the assoc iated inverter is cut off and its co lIector goes to the V clamping level. The re-
r 

sistors of the D-A converters are weighed so that the resulting contributions to the output volt-

age are inversely proportional to their magnitude. The table in Figure 3-12 gives the relation­

ships between the octal inputs (0 is -3 volts, 1 is ground) and the fractional values of V . 
r 

:cB:c; - - - - - - - -- - ---------; VX :C;-~I;- --- - - - -- -- ------; Vy 

: 51.IK I02K 205K : : 51.IK I02K 205K : 

r;
667

.J --- H"--- - - - L -- - --- f - __ .l. - -- z- - - - -- Vi - ---- - ;:L, 
I CIS I 
: I 
I - - - - - I - I 
L - .: - ~ - ~ - - -.: _ ~ __ -__ ~ _ ~ _ -=- ____ ~ _ ~ _ -= __ ~ _ ~ __ ~ __ ~ _ ~ _ -= __ .J 

51 51 51 7 1 7 1 7 1 
Vr 0 I 2 0 I 2 

Figure 3-12 Deflection Modifier Logic Block Diagram 

The two output voltages, Vx and Vy , are applied to the reference inputs of the horizontal and 

vertical deflection amplifiers, respectively (see Figure 3-2). A change in the reference volt­

age is equivalent to a corresponding change in the opposite direction of the deflection voltage. 

The result is that as the counters increase their value, the V X and Vy voltages go more negative 

and the spot is deflected in a positive (up and right) direction. 

Shift Register - This circuit consists of a pulse amplifier and five 4216 quadruple flip-flop 

modules. These flip-flops are manufactured with shifting connections between the input gates 

and the outputs, and with separate read-in gates. Figure 3-13 shows the logic block diagram 

of the shift register. 

The reg ister is c I eared to zero by two pu Ises, the c I ear plot pu Ise (c pp) from the sequencer 

control circuit and a pulse produced by the pulse amplifier when the clear shift register (csr) 

pulse or the DDP pulse occurs. The two clear pulses are used because one pulse ampl ifier can 

only clear sixteen flip-flops. The csr and cpp pulses both occur whenever a coordinate loading 

command or the first plot command iot instruction occurs. The DDP pulse occurs after a single 

po i nt is d: sp layed or after eae h part of the symbo r generat i ng eyc I e is over, i nsur i ng tnar the 

- • I d; f I '! If f h ; d' ,- d reg Ister ~s cleere be ,ore'" ne secona .:0,. 0 t ,8 C horae ter VlO:" IS opp i Ie_ 
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DDP 
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cpp 
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I w z w Z !SlY sl Y ILlN LI N IElK EI K I r--'""---=w""'lz wi Z !Sly sl V r---LlN LJ N ~K EI K I 

I

I l'~toO 0ln 60 0ltl .II toO Olt'l ~o Olt'll JltoO 01 .11 toO 0lt . II toO 01 .II toO 01 II 

. SRO SRI SR 2 SR 3 I X SR 4 SR 5 .. SR 6 SR 7 
X-", " " 

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

: w IZ wi Z !Sly sl V ~N L N I"TI.K E1 K I 

I ItO Otl 1'0° 0ltl 11 too Oltj 11'Y ° I 
I x" 0 SR I2 1 1 " SR 13 J " SR 14 " 0 SR I5 I I 
I ... - ~ .---- ~ - ~ r---< I 
I rJ"""h ~..., .IM JJ::::1 JJ::t:1 J-J::::t ~S- -tE;:3 II 

: kV'-;1-' V,<~ v'<l-' V,<~ v'<l-' V'-~ 0, ~ 
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Figure 3-13 18-Bit Shift Register 

Logic Block Diagram 
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Each time the iot instruction that transfers ha I f of the character word occurs, the start pu Ise 

loads those bits of the word into the corresponding flip-flops. The SR bits are applied to the 

condition ing I eve I inputs of positive capac itor-diode gates, and the start pu Ise is then appl ied 

to a pulse inverter in each module that triggers every gate that is enabled by a ground level 

(logic 1). 

Every time a shift pulse occurs, the bit held by a flip-flop is transferred to the next more­

significant flip-flop. The bit that was in SRO is lost, and the bit that goes into SR
17 

is always 

a Obecause the 0 input of this flip-flop is directly grounded. The shifting is accomplished by 

the jam transfer method. 
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SECTION 4 

MAINTENANCE 

Maintenance of the Type 30G or 30H display is the same as Section 4 of the Type 30E Preci­

sion CRT Display Manual, with the addition of the Maindec 30 Display Test procedures. 

MAINDEC 30 DISPLAY TEST manual, F-39-30, describes diagnostic test programs which should 

be run by the computer whenever any malfunctioning is suspected in either the Type 30 or 33, 

and approximately every six months as routine maintenance. The Type 33 requires no new tools 

or test equipment, assembly or disassembly procedures, or mechanical adjustments. Only the 

electrical adjustments listed in this section should require checking and adjusting. 

ELECTRICAL ADJUSTMENTS 

Delays 

There are four delay periods in the Type 33 that may require adjustment. The method of ad­

justing these delays is the same as in the Type 30E manual. 

Deflection Setup Delay - A 35-microsecond delay used in the point plotting mode to allow the 

current in the deflection coils to stabilize at the final value before the spot is intensified. The 

delay is provided by a 1304 multivibrator located in B24. 

Intensification Delay - A 3.0-microsecond delay used to time the intensify command that un­

blanks the CRT. It is a 1304 multivibrator located in B25. 

Character Setup Delay - A 2. l-microsecond delay used only in the Type 30G when a PDP-4 

is operating the display. It compensates for the different memory cycle time when displaying 

successive characters on a line. It is provided by a 1304 multivibrator in C03. 

Matrix Timing Delay - A 2.0-microsecond delay used in the symbol generating mode to time 

the steps of the symbol matrix sequence. It is composed of two 1.0-microsecond delays in 

series, located in C04 and C22. Each is a 1304 multivibrator. It is necessary to use two 

because of the recovery time of the 1304. 

Character Size 

The four character matrix sizes are controlled by the reference voltage V developed by a 1706 
r 

dc power ampl ifier in C25. These voltages may be varied by equal percentages by adjusting a 

potentiometer on CB- C25. 
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NOTE: When any character size adjustment is to be made, 
first adjust the raster size to 9-3/8 by 9-3/8 inches as de­
tailed in the Type 30E Precision CRT Display Manual and the 
Maindec 30 Display Test. Be sure that the character size is 
at the largest selection by removing the 4218 module in C20. 

Subscript Drop 

The drop of any character into the subscript position is controlled by the voltage V S. This may 

be adjusted by repeatedly displaying two symbol matrixes next to each other, with the latter 

in the subscript position, and adjusting the potentiometer on CB-C23 for the best location. 

TROUBLESHOOTING 

As in the Type 3OE, it is only possible to troubleshoot the Type 33 when the logical operation 

is thoroughly understood. In general, the Maindec 30 Display Test programs should first be 

performed to be certain that the point plotting mode is operating normally. Then a simple 

program to repeatedly display a I ine of characters should be run and the flow of the various 

signals should be checked with an oscilloscope. If any circuit is found to be malfunctioning, 

investigate the inputs for proper voltage, correct timing, and normal shape. 

Marginal Voltage Checking - The computer contains a separate Type 730 power supply which 

can be used for checking the operation of various circuits at marginal voltage limits. All 

circuits which are connected to the marginal voltage busses should operate normally at these 

voltages. If a circuit does not, it is an indication of deterioration that will ultimately lead 

to failure. 

To check out the circuits in any row of modules, first turn on the 730 power supply and adjust 

it for the nominal voltage and polarity desired. Then throw the switch for that bus on the end 

of the row of modules down to the marginal position, and adjust the 730 to the marginal limits. 

Note at what voltage failure occurs and locate the failure. 

Raising the bias voltage above +10 volts increases the transistor cutoff bias that must be over­

come by the preceding state, causing low-gain transistors to fail. Lowering the bias voltage 

below + 10 volts reduces the transistor base bias and noise rejection ratio and thus provides a 

test to detect high-I eakage transistors and simu lates high temperature operation. The norma I 

working limits of individual modules are ± 5 volt variations of the bias supply. 

Raising and lowering the -15 volt supply primarily increases and decreases the pulse outputs 

of pulse amplifiers only, since most collector load voltages are clamped at -3 volts. The 

normal working limits for individual modules is between -18 volts and -10 volts. 
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SECTION 5 

DIAGRAMS 

Th is section contains most of the information necessary to locate and identify the components 

and signal paths in the Type 33 Digital Symbol Generator, with either a Type 30G or Type 

30H Prec ision CRT Display. The additional information is contained in the schematic dia­

grams of the modules and deflection amplifiers in the Type 30E Precision CRT Display manual. 

The information in this section consists of cable and wiring schedules, and logic, wiring, and 

schematic diagrams. The proper diagrams and tables should be consulted for all signal tracing 

and troubleshooting operations. If any difficulty is experienced in reading a diagram, the 

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

TABLE 5-1 LIST OF DIAGRAMS 

Figure Title Equivalent 
DEC No. 

5-1 Type 30G Display Logic Diagram BS-D-22403 

5-2 Type 30G Symbo I Generator Contro I Logic Diagram BS-D-22403 

5-3 Type 30G Symbol Generator Logic Diagram BS-E-22403 

5-4 Type 30G Logic Panel Wiring Diagram WD-D-22404 

5-5 Type 30H Display Logic Diagram BS-D-54803 

5-6 Type 30H Symbol Generator Control Logic Diagram BS-E-54803 

5-7 Type 30H Symbol Generator Logic Diagram BS-D-54803 

5-8 Type 30H Logic Panel Wiring Diagram WD-D-54805 

5-9 Type 30 Display Housing Diagram CD-D-24406 

5-10 Type 1103 Inverter Schematic RS-1103 

5-11 Type 1110 Diode Schematic RS-1110 

5-12 Type 1304 Delay Schematic RS-1304 

5-13 Type 1666 Analog Emitter Follower Schematic RS-1666 

5-14 Type 1706 Power DC Amplifier Schematic RS-1706 

5-15 Type 41 02 Inverter Sc hemat i c RS-4102 

5-16 Type 4113 Diode Schematic RS-4113 

5-17 Type 4127 Capacitor-Diode-Inverter Schematic RS-4127 

5-18 Type 4128 Inverter-Capac itor-Diode Schematic RS-4128 

5-19 Type 4141 Diode Unit Schematic RS-4141 
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TABLE 5-1 LIST OF DIAGRAMS (continued) 

Figure Title 

5-20 Type 4215 4-Bit Counter Schemati c 

5-21 Type 4216 Quadruple FI ip-Flop Schematic 

5-22 Type 4217 4-Bit Counter Schematic 

5-23 Type 421S Quadruple FI ip-Flop Schematic 

5-24 Type 4303 Integrating One-Shot Schematic 

5-25 Type 4606 Pulse Ampl ifier Schematic 

5-26 Type 4667 Level Ampl ifier Schematic 
-

CABLE SCHEDULE 

J-l to Logic Panels in the Type 30G 
Interface Signals for PDP-4 

Wire Connector Equipment Line Wire Connector 
Colop Terminal Connection Name Color Terminal 

wht 1 C05Y SRO wht 21 

wht 2 C05T SR1 wht 22 

wht 3 C05M SR2 wht 23 

wht 4 C05H SR3 wht 24 

wht 5 C06Y SR4 wht 25 

wht 6 C06T SR5 wht 26 

wht 7 C06M SR6 wht 27 

wht S C06H SR7 wht 2S 

wht 9 COlY SRS wht 29 

wht 11 B12J DDL gry* 34 

gry* 12 B1SE RESET gry* 36 

gry* 13 C01S CYB gry* 3S 

gry* 14 B07S LYB wht 45 

gry* 15 C01Y CDI blu 47 

gry* 16 B09S LDI red 49 

wht 17 B15F DPY blk 50 

gry* 19 Cll K PLT 

gry* 20 BOlY LDF 

*twisted pair, blk is ground. 

5-2 

Equivalent 

Equipment 
Connection 

COlT 

C07M 

C07H 

COSy 

COST 

COSM 

COSH 

C09Y 

C09T 

C01K 

B07K 

C11W 

ST-B15 

DEC No. 

RS-4215 

RS-4216 

RS-4217 

RS-4218 

RS-4303 

RS-4606 

RS-4667 

Amphenol 
115-115S 

Line 
Name 

SR9 
SR 10 
SR 11 
SR 12 
SR 13 
SR 14 
SR 15 
SR 16 
SR 17 
CXB 

LXB 

DDP 

LPS 

+10 MC term +10 MC 

S11-5 RTO 

gnd ground 



CABLE SCHEDULE 

J-l to logic Panels in the Type 30G 
Interface Signals for the PDP-l 

Wire Connector Equipment 
Color Terminal Connection 

wht 1 BOll 

wht 2 C02E 

wht 3 C02H 

wht 4 C02K 

wht S C02M 

wht 6 C02P 

wht 7 C02S 

wht 8 C02U 

wht 9 C02W 

wht 10 C02Y 

gry* 16 B18E 

wht 17 B1SF 

gry* 

I 
19 Cll K 

gry* 20 BOlY 
I wht 21 COSY 

wht 22 COST 

wht 23 COSM 

wht 24 COSH 

wht 2S C06Y 

wht 26 C06T 

wht 27 C06M 

wht 28 C06H 

*twisted pair I blk is ground. 

line Wire 
Name Color 

Xo wht 

Xl wht 

X2 wht 

X3 wht 

X4 wht 

Xs wht 

X6 gry* 

X7 
wht 

X8 gry* 

X9 gry* 

RESET wht 

DPY gry* 

PlT wht 

lDF wht 

SRO wht 

SR1 wht 

SR
2 wht 

SR3 wht 

SR4 blu 

SRS wht 

SR6 red 

SR7 blk 

S-3 

J'1i·i nued) 

I 

Connector E· I qL~lpment 

Terminal Connection 

29 COlY 

30 C07T I 

I 31 Bl0E 

32 Bl0H I 
I 33 Bl0K 

I 34 C07M 

3S COl E 

36 C07H 

37 B07E 

38 CllW 

39 C08Y 

40 B09H 

41 C08T 

42 C08M 

43 C08H 

44 C09Y 

4S ST-B1S 

46 ST-Bl0 

47 + 10 MC term 

48 (09T 

49 811-S 
SO gnd 

Amphenol 
11S-11SS 

line 
Name 

SR8 
SR 9 
INT -1 $ 

INT-2 ! 

INT-3 

SR 10 
CDP 

SR 11 
lDP 

DDP 

SR 12 
lPF 

SR 13 
SR 14 
SR 1S 
SR 16 
lPS 

NAC 

+10 MC 

SR 17 
RTO 

ground 



CABLE SCHEDULE (continued) 

J-l to Logic Panels in the Type 30H 
Interface signals for the PDP-l 

Wire Connector Equipment 
Color Terminal Connection 

wht 1 BOlL 

wht 2 C02E 

wht 3 C02H 

wht 4 C02K 

wht 5 C02M 

wht 6 C02P 

wht 7 C02S 

wht 8 C02U 

wht 9 C02W 

wht 10 C02Y 

blu 11 B16K 

blu 12 B16W 

blu 13 B16Y 

gry* 14 C03T 

15 CRT housing I 

gry* 16 B18E 

wht 17 B15F 

gry* 18 Cll K 

gry* 19 C10E 

gry* 20 BOlY 

wht 21 C05Y 

wht 22 C05T 

wht 23 C05M 

wht 24 C05H 

wht 25 C06Y 

*tw isted po ir, b I k is ground. 

Line Wire Connector 
Name Color Terminal 

Xo wht 26 

Xl wht 27 

X2 wht 28 

X3 wht 29 

X4 wht 30 

X5 wht 31 

X6 wht 32 

X7 wht 33 

X8 wht 34 

X9 gry* 35 

INT1 wht 36 

INT2 gry* 37 

1NT3 gry* 38 

INT-A wht 39 

spare gry* 40 

RESET wht 41 

DPY wht 42 

PLT wht 43 

PLT wht 44 

LDF wht 45 

SRO wht 46 

SR l blu 47 

SR
2 wht 48 

SR3 red 49 

SR4 blk 50 

5-4 

Equipment 
Connection 

C06T 

C06M 

C06H 

COlY 

COlT 

B10E 

B10H 

B10K 

C07M 

COl E 

C07H 

B07E 

C11W 

C08Y 

B09H 

C08T 

C08M 

C08H 

C09Y 

ST-B15 

ST-B10 

+10 MC term 

C09T 

811-5 

and 

Amphenol 
115-115S 

Line 
Name 

SR
5 

SR6 
SR7 
SR8 
SR9 
INT -1 

INT-2 

INT-3 

SR 10 
CDP 

SR ll 
LDP 

DDP 

SR 12 
LPF 

SR 13 
SR 14 
SR 15 
SR 16 
LPS 

NAC 

+10 MC 

SR 17 
RTO 

ground 



CABLE SCHEDULE {continued} 

P-2 from Logic Panel B 
Indicator Signals 

Wire Connector Equipment 
Color Terminal Connection 

w/blk A B01 K 

w/brn B B03F 

wired C B03J 

w/orn D B03L 

w/yel E B03N 

w/grn F B03R 

w/blu H B03T 

P-3 from Logic Panel B 
Indicator Signals for the 30G 

Wire Connector Equipment 
Color Term inal Connection 

w/blk A B22H 

w/brn B B22K 

wired C B22W 

w/orn D B22Y 

w/yel E B23H 

w/grn F B23K 

w/blu H B23W 

w/vio J B23Y 

Line Wire Connector 
Name Color Terminal 

H-O w/vio J 

H-1 w/gry K 

H-2 w/blk M 

H-3 w/gry W 

H-4 w/blk Y 

H-5 w/brn Z 

H-6 

Line Wire Connector 
Name Color Terminal 

V-O w/gry K 

V-1 w/blk M 

V-2 w/grn T 

V-3 w/blu U 

V-4 w/vio V 

V-5 w/gry W 

V-6 w/blk Y 

V-7 w/brn Z 

5-5 

Equipment 
Connection 

B03V 

B03X 

B03Z 

J-1,46 

-15 v 

gnd 

Equipment 
Connection 

B12V 

B12Z 

B16K 

B16W 

B16Y 

B16H 

-15 v 

gnd 

Amphenol 
143-022-04 

Line 
Name 

H-7 

H-8 

H-9 

NAC 

-15 vo Its 

ground 

Amphenol 
143-022-04 

Line 
Name 

V-8 

V-9 

int1 
int

2 
int3 

LPS 

-15 volts 

ground 



CABLE SCHEDULE {continued} 

P-3 from Logic Panel B 
Indicator Signals for the 30H 

Wire Connector Equipment 
Color Terminal Connection 

w/blk A B22J 

w/brn B B22K 

wired C B22T 

w/orn D B22Y 

w/yel E B23H 

w/grn F B23K 

w/blu H B23W 

w/vio J B23Y 

J-4 from Logic Panel A 
Deflection Signals for the 30G 

Wire Connector Equipment 
Color Terminal Connection 

coax A A08B 

coax B A08A 

w/vio C +10 v 

J-4 from Logic Panel A 
Defl ect ion Signa Is for the 30H 

Wire Connector Equipment 
Color Terminal Connection 

I 
A A08B coax I I coax B A08A 

lorn C +10 v 
I 
r I i 

Line Wire Connector Equipment 
Name Color Terminal Connection 

V-O w/gry K B12V 

V-1 w/blk M B12Z 

V-2 w/grn T B16K 

V-3 w/blu U B16W 

V-4 w/vio V B16Y 

V-5 w/gry W B16H 

V-6 w/blk Y -15 v 

V-7 w/brn Z gnd 

Line Wire Connector Equipment 
Name Color Terminal Connection 

left coax D A17B 

right coax E A17A 

+ 10 volts blu F +50 v 

blk H gnd 

Line Wire I Connector I Equipment 
Name Co lor I Term ina I i Connect ion 

left D I A17B 
I 

coax 

right coax E A17A 

+ 10 volts blu F +50 v 

blk H gnd 
I 

Amphenol 
143-022-04 

I 
i 

Line 
Name 

V-8 

V-9 

int 1 

int
2 

int3 

LPS 

-15 volts 

ground 

Amphenol 
126-198 

Line 
Name 

down 

up 

+50volts 

ground 

Amphenol 
126-198 

Line 
Name 

I . down 

up 

+50 volts 

qround 
'~ .. ~~ ............... 1 



CABLE SCHEDULE (contin'JPd) 

P-4 from Component Mounting Plate 
Defl ect ion Signa Is 

Wire Connector Equipment 
Color Terminal Connection 

coax A J-6, 6 

coax B J-6, 7 

Line Wire 
Name Color 

left coax 

right coax 

w/orn C ST -SPU + 1 Ovolts red 

blk 

J-5 from Logic Panel B 
Intensity and Light Pen Signals for the 30G 

, , Ii 

Wire Connector Equipment Line Wire 
Color Terminal Connection Name Color 

w/brn B B16K int
1 w/grn 

wired C B16X int
2 

w/blu 

w/orn D B16Z int3 orn 

w/yel E B25J int-A w/gry 

J-5 from Logic Panel B 
Intensity and Light Pen Signals for the 30H 

Wire Connector Equipment Line Wire 
Color Terminal Connection Name Color 

w/brn B B16K int
1 w/grn 

wired C B16X int
2 w/blu 

w/orn D B16Z int3 w/vio 

w/yel E B25J int-A w/gry 

5-7 

Connector 
Terminal 

D 

E 

F 

H 

i 

Connector 
Termina I 

F 

H 

J 

K 

Connector 
Terminal 

F 

H 
J 

K 

Equipment 
Connection 

J-6, 8 

J-6, 5 

J-6, 1 

gnd 

i i 
Equipment I Connection 

J-l, 14 

B18K 

-15 v 

gnd 

Equipment 
Connection 

B18K 

-15 v 

gnd 

Amphenol 
126-195 

Line 
Name 

down 

up 

+50volts 

ground 

Amphenol 
126-221 

Line 
Name 

INT-A 

sas 

-15 volts 

ground 

Amphenol 
126-221 

Line 
Name 

sas 

-15 volts 

ground 

i 



CABLE SCHEDULE {continued} 

P-5 from SPU Container 
CRT Control Signals 

! W· Connector Equipment I Ire 
Color Terminal Connection 

w/brn B D03J 

wired C D03U 

w/orn D D03X 

w/yel E D03P 

Line 
Name 

int1 
int

2 
int3 

int-A 

J-6 from Component Mounting Plate 
Deflection Currents to Yoke 

Wire Connector Equipment 
Color Terminal Connection 

red 1 P-4, F 

red 2 R3 

red 3 D02E 

red 4 C3, + 

P-6 from Deflection Yoke 
Deflection Currents 

I Wire Connector! Equipment I Color Terminal Connection 

Line 
Name 

+50volts 

+50volts 

+50volts 

+50volts 

Line 
Name 

Wire 
Color 

w/grn 

w/blu 

w/vio 

w/gry 

Wire 
Color 

pink 

yel 

orn 

brn 

Wire 
Color 

Connector 
Terminal 

F 

H 

J 

K 

Connector 
Terminal 

5 

6 

7 

8 

Connector 
Terminal 

Equipment 
Connection 

D03R 

D01H 

D01C 

D01D 

Equipment 
Conn9ction 

R4, ct 

R5, ct 

R6, ct 

R3, ct 

Equipment 
Connection 

Amphenol 
126-221 

Line 
Name 

INT-A 

sas 

-15 volts 

ground 

Cinch-Jones 
S-308-FP 

Line 
Name 

up 

I eft 

right 

down 

Cinch-Jones 
S-308-FH 

Line 
Name 

I blu I 1 no id. +50volts 5 no id. up red 

i I I grn, 2 I no id. +50volts orn 6 no id. left 

b1k I 3 noid. +50volts yel 8 noid. right 

I wht I 4 I no id. +50 volts brn 8 no id. I down 

~,~~~----------------~------~-------------------------------------



CABLE SCHEDULE (continued) 

J-7 from Component Mounting Plate 
Focus Current 

Wire Connector 
Color Term inal 

bll 1 

P-7 from Focus Coil 
Focus Current 

Wire Connector 
Color Terminal 

grn 1 

Equipment 
Connection 

gnd lug 

Equipment 
Connection 

no id. 

J-8 from Type 770 Power Supply 
CRT Bias and Heater Power 

Wire Connector Equipment 
Color Term inal Connection 

red 1 770-1 

blk 3 770-3 

wht 4 770-4 

P-8 from Component Mounting Plate 
CRT Bias and Heater Power 

Wire Connector Equipment 
Color Terminal Connection 

grn 1 D02U 

blk 3 gnd 

w/brn 4 ST-H1 

Line Wire Connector 
Name Color Terminal 

ground yel 2 

Line Wire Connector 
Name Color Terminal 

ground yel 2 

" 

Line Wire Connector 
Name Color Terminal 

+250 v blu 5 

ground 

6.3 vac blk 8 

Line Wire Connector 
Name Color Term inal 

+250volts blu 5 

ground 

6.3 vac w/brn 8 

5-9 

Equipment 
Connection 

Tl, col. 

Equipment 
Connection 

no ide 

Equipment 
Connection 

770-5 

770-8 

Equipment 
Connection 

D02V 

ST -H3 

Cinch-Jones 
S-302-AB 

Line 
Name 

focus 

Cinch-Jones 
P-302-CCT 

Line 
Name 

focus 

Amphenol 
26-4404-8S 

Line 
Name 

-150volts 

6.3 vac 

Amphenol 
26-4404-8P 

Line 
Name 

-150volts 

6.3 vac 



CABLF SCHEDULE (continued) 

J-9 from Type 770 Power Supply 
CRT Ultor Voltage 

Wire Connector 
Color Terminal 

wht A 

P-9 from CRT Tube 
CRT Ultor Voltage 

Wire Connector 
Color Terminal 

wht A 

Equipment 
Connection 

770-A 

Equipment 
Connection 

anode cap 

S-10 from CRT Housing 
CRT Socket Connections 

Wire Connector Equipment 
Color Terminal Connection 

brn 1 ST-Hl 

grn 2 D02X 

P-11 from Power End Panels 
+ 10 and -15 volt Logic Power 

Wire I Connector I Equipment 
Co lor Term ina I Connection 

I i 

grn I 1 and 2 
I 

+10 v 
I 
I 

red 
i 3 and 4 -15 v 

Line Wire Connector 
Name Color Terminal 

+10kv blk B 

Line Wire Connector 
Name Color Term inal 

+10kv shield B 

Line Wire Connector 
Name Color Terminal 

6.3 vac orn 10 

bias yel 1 1 

brn 12 

I Line 
Name 

Wire I Connector I 
Co lor Term ina I 

+lOvolts blk 7 and 8 

-15volts 

5-10 

Equipment 
Connection 

770-B 

Equipment 
Connection 

none 

Winchester 
456 

Line 
Name 

ground 

Winchester 
456 

Line 
Name 

ground 

12-pin Tube Socket 

Equipment 
Connection 

D02T 

D02Y 

ST -H2 

Equipment 
Connection 

gnd 

Line 
Name 

+200 v 

INT 

6.3 vac 

Cinch-Jones 
P-308-FHT 

! Line 

I Name 

I ground 
I 

l 



J-12 from C03J 
X Analog Voltage 

J-13 from C03F 
Y Analog Voltage 

J-14 from C03S 
Z Intensifying Command 

P-16 to 811 Power Control Panel 
Primary 115 Volt 60 CPS Power 

Wire Connector Equipment 
Color Terminal Connection 

blk 1 FLl 

wht 2 FL2 

P-17 from NJE Power Supply 
Main AC Power 

Wire Connector Equipment 
Color Terminal Connection 

blk 1 tb 1-1 

wht 2 tb 1-2 

P-18 to J-19 

Line V/ire 
Name Color 

115 vac grn 

115 vac 
II 

Line 
I 

Wire 
Name Color 

115 vac grn 

115 vac 

115 Volt 60 CPS Power for Type 770 Power Supply 

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

J-21 from C03N 
Horizontal Reference Voltage 

J-22 from C03L 
Vertical Reference Voltage 

J-23 from C03T 
Positive Intensifying Command 

5-11 

Connector 
Terminal 

3 

Connector 
Terminal 

3 

BNC 
"Aicrodot 50-3920 

BNC 
M i c rodot 50-3920 

BNC 
Microdot 50-3920 

Miller Electric 
034-2 

Equipment Line 
Connection Name 

chassis ground 

Amphenol 
160-5 

Equipment Line 
Connection Name 

chassis ground 

Amphenol 
160-5 and 160-4 

Amphenol 
160-5 

BNC 
Microdot 50-3920 

BNC 
Microdot 50-3920 

BNC 
Microdot 50-3920 



WIRING SCHEDULE 

Wire From To Color 

I 
wht 811-2 

I 
811-8 

I wht 811-3 811-6 

blk 811-6 cooling fans 

blk 811-8 sail switch 

brn 811-9 sail switch 

red 811 -10 cool ing fans 

blk EQR 60-6B, tb 1-1 P-11, 1 

I wht EQR 60-6B, tb 1-2 P-11,2 

I jumper EQR 60-6B, tb 1-3 EQR 60-6B, tb 1-4 

I 

jumper EQR 60-6B, tb 1-4 EQR 60-6B, tb 1-3 

jumper EQR 60-6B, tb 1-5 EQR 60-6B, tb 1-6 

I jumper EQR 60-6B, tb 1-6 EQR 60-6B, tb 1-5 

jumper EQR 60-6B, tb 1-7 EQR 60-6B, tb 1-8 

jumper EQR 60-6B, tb 1-8 EQR 60-6B, tb 1-9 

jumper EQR 60-6B, tb 1-9 EQR 60-6B, tb 1-8 

jumper I EQR 60-6B, tb 1-10 EQR 60-6B, tb 1-11 

jumper EQR 60-6B, tb 1-11 EQR 60-6B, tb 1-12 

grn EQR 60-6B, tb 1-12 P-11, 3; chassis gnd 

red E QR 60-6B 50 v pas. +50 v standoff on deflection amp. 

blk I EQR 60-6B 50 v neg. gnd on defl ection amp. pane I I 



30G Internal Wiring for use with PDP-4 

Wire Color - White 

From Name To Name To Name To Name 

C07Y SR8 Ball Xo B22N Yo 
C07T SR9 B01R Xl B22R Y1 
C07M SR10 B01V X2 B22T Y2 
C07H SR 11 B01Z X3 B22U Y3 
C08Y SR 12 B02l X4 B23N Y4 
C08T SR 13 B02R X5 B23R Y5 
C08M SR14 B02V X6 B23T Y6 
C08H SR 15 B02Z X7 B23U Y7 B16R INT -1 
C09Y SR16 B11l X8 B15T Y8 B16T INT-2 

I C09T B11R 
II B15V I Y 9 II 

B16UI INT-3 

5-13 



fAos - -

i I DEFLECTION OUTPUT 

F_ ~!L_ P_ ~ ~ ~ ~ 1M ~I~.~ I 
L __ z ADJUSTMENT LOCATIONS 

+50 VOLTS 

1'567 H- J-IK- L .- N- R S T- U-IV- X y- - - - - - ~ r 1567- - - - - F H J K L M- N R STU V X Y - - - -, 

~~j~:~IBO_B ____________________ D_E_FL_E_c,T~I_O_N __ P_R_E_A_M_P_L_ITF_�E_R ________________________ ~I~:----~::~l-BI-7--------------------D-E-F-L-E~C-T-IO-N--P-R-E-A-M-P-L-I~E~IE-R------------------------~I i 
L ___________ ~ ____ I~ _________ ~ L__________ I-----l~------------.J 

I ~ .1 Vs 
vH" -..L6.BJifd Vx Vy 6BJifd~- vvs 

294K t 2°+I35VDC 35VDVI+20m 
- + 6 aJi fd 6.B,ufd + 

cw -135VDC 35VDC T- CW 

[1564-806---- ---- -- - ------- - E - ---- -- - - - --- - - - - -- l 

II I III 
fi564- 819- - - - - - - - - - - - - -- - - E- - - - - - - - - - - -­

I 

DIGITAL -TO -ANALOG CONVERTER 

I I 
I I 
I 0 
I o o ( 

DIGITAL - TO- ANALOG CONVERTER 

( <> o o <) <> I 0 ( () () 0 0 (<> <> 0 I 
P R S 

I 
L __ £.. ___ H J ~ _____ L M N '=- ______ R ~_J L __ F H J ~ _______ L M N ------ -----

11562----------,-46i7" J--- N"-- u-- y-14677- :J-- N"-- u-- Y--14677-J--'N-' 
1814 E 1805 1804 1813* I 

14577- J 'N--- u--- y - T4677 - J N U Y -14677 - U Y 
IB20 1821 1813* 

I 1- 10 VOLT] IE I LEVEL AMPLIFIERS I I E LEVEL AMPLIFIERS I I E I LEVEL AMPS I I 
I I I I I 

l_ - -- - - --l-i~ --i~- -iV -_i~--l--i~ --i~---i~-- -i~ __ L-i~ --i~- J 

I E I LEVEL AMPLIFIERS I I E I LEVEL AMPLIFIERS I I E I LEVEL AMPS J 
I I I 

~---i~ --i~- -i~--i,-l---i~ --i~ --i~--i~ L - -- i"-- --i~ 
o Y6 Y: Y~ Y~ 
S2 I 

'xb ~ xb ~ 

- ----
J M 

CDP 

TO J-5 

~ CXEl -~W=~----

t---t---t--------.} 14606- - - - - I 
~---~-+__+-~-~--~~T-O-J---I~-I~El~09~--~~~I__.LPF 

I 

I 
N R T ---------

IE 

I 
I 
I 

I 
I 

.J 

I 
I 
I 
I 
I 

......J 

I 

L ______ 1' __ -- "---- ~--- ~J 

u 
~i28-815-- S---- U I 

cyb 

CDP I I 
I _.1. _____ --1 

LDP +' I 
>-~++--~~1_-IDtgp-y 

CDr 

82 

MB~ DDP i 
sos ---.J 

y 6 Y: 

RESET 

82 

Y I 

2 
yl 

3 
yl 

4 Y~ Y~ 

NOTE: 

yl 
7 

UNLESS OTHERWISE SPECIFIED 

~ _____ :!:. ____ '{.J 

I. ALL TERMINATING RESISTORS ON 
PULSE LINES ARE S2f1. 1/4W 

2 BIO (4102R) IS USED WITH PDP-I 
REMOVE WHEN USING PDP-4 

3 DPY (--0) IS MB~ OR MBBI
1

2: 

MBB I2 COMES FROM PDP-4 

MB7 COMES FROM PDP-I 

Figure 5-1 Type 30G Display Logic Diagram 

5-14 

o COMMON MODE 

o CENTERING 

o GAIN 

1567 

X,Y 

0 3 

0 2 

0 I 

0 0 

0 4 

0 5 

0 6 

0 7 

1564 

XB,YB,X9,Y9 ARE NCT 
ADclUSTABLE 



PLT 

cyb 

clx 

PLT 

LOF 

st()P 

~pp 

r 46C54-l 
I CI4 I 

P R TI 

IN P A 

1 sl 
L __ ~ 

r 4606--' 

1 
r---46641 

I e II I I K L CI4 I 
F HI E H 

E P~'I t ~, , J , 

I K h I L ~ ___ -1 
q ) I 
1.1_ r!:-~ r:4127l 

DPY I CI2 I 
I T I 

,-----..... stort 

PLOT 
~ 

I H41271 
I CIS EI 

L ~_~ 

1 - 4215 - l 
CI6 , 

, Y iZ Y Z I 

I I 
IxWPLOT~ I 

L _ vi ,'-w'--:----~ _ __. 

.I
CPP 

CSR 

scp 

I 

[ -P4127' 

~t_c:j 
t 1500 

-15V 

space 

space 

r - r I r 003" --, lea.. .,!~R...;.;.I-------_+__--_-_---' 

r,~;::;-4- -- - -..., 
,'825 100 rl ---tl------------~------------_.. INT-A 
I MMFD 1J , 1----, 
IX LrlhK EI I M'--' P 

,.----~___r~cr_____==-----~____.:..::_; P ACo. hr--,+---~-----l .... shift 
Iy I,~ S F I I --' bt I 
L _ ~ _____ J , s .r R I 

1-1:--' 

'J ~ I SRb 
14127 K I 
1(15 1500 I 
I 1 i 
L_-~V_-' 

r-H-, 14606' 
IF I LC-'-O_ ~ _-1 
I ~ I 
I 1103 I 
L 

C23 __ J 
sr g 

i--------l 
r 4303 - ---, I DPY R T 
I 824 1 \ 
I I DONE - ~-+r ~1 4113 I 

UW UW I r - -----~+l26-1 I NC ~ BI8 I 
I ~ 35)J.S~J<>'R'-'-;-___ ---l,-__ -----, 815 I L ________ ~ 
, yLJ X J I tgp-y W E PI P Ixb 

"="=""=--------1> count 

£.),H 412?l 
I~" el2 I 
~ _ ~_---1 

1500 

-15V r45061 
I C II wi 
I P A hI----' ,'-'-1--- OOP 

IY ....... r 6
X 

I ST-BI2 
'--------I-'--"E:E. I 

'"'Vr-------.. OOL 

IK 
L _ ~_-l 

L - - - - ~ ,-~~ Fir - - - - - - - --
DPY L r- ___ .J U" lW ' r - - - r- - - - - --, 

Y4 W 

oOP r'" VI r T I I , r+.;:!::==::::;------. ENABLE STOP 
I ~ 6 I I F J F J L,N LI IN I .1 
I I I ~ ~ ~'ES ~ I i-[z ~ 

start 1M ~" l,pivDONE r- ~I gx "CIICoS'1 

1- ~Irol 
IK ..... h C23 I 
I J 
L- __ .-J 

inc-X 

='---~--+---- I 4214 ENABLE I 
L~~ N~ ___ b_~ l ___ ~~_~T~_-1 L_~_J 

CPP 

Vy 

(INC ·PLT-2 COMP.) 

shift 

1820 

r - (25- r-, 
[Z E ·1 

L-------~~~~~~O~_~-~-~-I-----~ 

[FifJ {NO ill - - - --, 
BOARD 

I CB-(25 b7.5K IK 4.7K [ 
L ________ J 

-IOV 
REF 

lcB~3 - P HE NG Oel 
r--- I BOARD 1 

I 4.53K 9.09K I 
L _______ --.J 

r r- -- - -- - -4~6;: 

I C24 I 

I E"" H IN L I 
I Vc I 

L:l'-~- i~~ 
cs 6 cs: 

I TI 1 C23 I t; s_ --1 I z l 
7 b IS I , ft,· 7 I ~ six I Q;l-----...--1::A:r---x-4---:-

1 ---LOF 

14102- I I R I I I I = y I . 
LC.z! _-1 L __ --.l I '---Kl--..---:.-....... -,---dPY 

4113 I 
LB~ __ -.-l 

Figure 5-2 Type 30G Symbol Generator 
Control Logic Diagram 

5-15 



LDP 

LXB 

r- 4606- 1 
I CIO I 

c,. V xl 
I 

9-IlP Iy ~'I wI 

I Z I 

I 15001 

L_ --=-!5'U 

shifl 
cpp 

r---"'1 w . 
I 
I 
I 

I , 

~
OF' Y' :, 

I 
4 506 ~ 

-'-I'-~ ,--' 
DPY 

It x 

o s, 0 "0 • • 

31 

CE'HEP 

x b I 
• 0 

x b 21 . - x b I 
• 3 f~ 

,N 

4102R 
83 

I 
x b 5 , 

--IR 
• I 

W 

r- --- --1-- t-------------, r-- - - - - - - - - --- ,--'-- - - -- - ---

I wz WiZ~~N-~I~M~_wlrn 
Ix l~ SRI'I~ SR 21 JOSR3'1 !Ix OSR4 1 SR5 1 SR6 1 SR7111x SA81 ~ SR91 ~~ SRIOI 

i RJ&-.. h ---::::1 ,---; ,----1 ~~ II ~ ~ ----1 -:-;:1 II I --:-::j ~ ~ 
I v ? L ? \ Y ~ \IF 1 ~J ~I (J If < ifF ~J 1/ 9'; ~ <, ~ 

'-- I 
I : 1;$ I~ ~ I 

~ L, 

R I I ? Ii R I II 4216 4216 4216 
C5 I II Li;h C6 . I C7 

I 
I 

* NOT USED WITH THE PDP-4 

I 

I 
R . 
r-l 

I 

I 

I 

I 
__________ J 

-X~ 

cop 

c xb 

Ixb . 

'6 

-- ~----------------~ ---~------ ~-----

~ I~ r~ ~~NI~ Ii ~ ~v 'l HN ~ J SRIII Ilx SRIZI SRI31 aSAI41 I aSR151, II x OSRI6 1 OSRI71 o I o 1 

±:::cd II r-:::! d ~.I ~ I! --1 --:-::i r-::1 r:-::::1 
(,IF yJ II 'Y L ~ l (J ~ QF 'JI i~ 'Y 

y 1 If ~ F J L-

II~ P, I'ld l 6 

II 
~ 

\' 
4216 4216 

II II ,&1 C8 (9 

l 
I 
I 
I 
I 
I 
I 
I i r R ~ ~ II R~ 

1i b-J l H_ J L ~P_ Y T ~- __ -I~.-Jl,,- p y T M Pi L ___ T_ ~--- H_J ~ p '1- ____ l ___ !t'-- __ 'L- ___ 1-___ M H ~--I--:: ---- ---- ----- - - ---- - --- --- - ,- - - -j-- r=-- -- J 
J 

c s 0 
o 

c s I 
o 

c ~ 0 c s I 
spate. 

! 
:;R I 

4 

~i ~ -1 ~ _~-- - r- - -=-=--., ;1 03 

I 
CI5 I C23 Lg,J L J Z Y Z YI 14127 I I" 

CHAH,' ','SPACE I ~ I i , I I Pi 
. L 0 F M i DOP N ,P 
~ II ~ t V I IN) 0 

iC\ i! 1 
.-JL_~_~~L ___ _ 

I'" . -----1-
E 

I 

---~-- -15 V doy 

5::,) 
17 

I 

SR ~ SR I 
II 

-15 V 

Figure 5-3 

SR I 
I 5 

SR I 
n 

Type 30G Symbol Generator Logic Diagram 

5-16 

_. 
I 



A 

B 

c 

ALL 10 RESISTORS 

CB-82 ARE 3K 
CB-
818 
r---

20 OHM ~ 
TRIMPOT .. ~ 

'--" 
BI9E ... ~ 

6.8MFD 
35V DC 

6.8MFD 
35VDC 

I 
T BI7l ... _H--+-' 

5 

... .- .- ~ 

" .. _ ,- N- to-" '-- ,- ,- , .... 
.- .- .- t---, ... 

-
+')ov 

I C NO NCI 

rr{~=====~1===6A=\'='~=2~~Jl r-r-

~ .t'\++i4+i+. 

4#7 41 2R 4#7 I~ 

~. .0-. 
~

:r 
(\I d) 
o -- u -
lI:: 
IJl 
o 
N 

);:'w 
1°,6 

CI8P Clal 

~ tee-
ii:i CI9 
~ 

~ 

"~w 
1

0
/0 

el8T 
J 1-46 TO CABL E W OF HORIZONTAL 
I NDICATOR CABLE 

CB- t~ 
C23 iIi 
r---

C24H 

~ DDL 
ST_BIO\!jNAC. 5T-B12 (i) .JI-4S 

10 ~ 

~6 4102R 4£.!.? 4,W 1K4677 
~ r:-=- . _ Y4Wi~ 

20 

-

~~c± ___ ===-~::~----~'~:~----~: 
'--I~_"~~r--==~+'~~.:~----+:~:~----~:~:: 
.--1"-" ,- - .• 

:;~.~=--~4=~.~:+=====~.~:t=====t;:: 

JI-45 t LPS 

ST-BI5 <!rt ??'? 
15 '/~" 

4~ ~ 

I f 

-

CB-
1306 
~ 

~ 

t 
20 OHM 

TRIMPOT 

I 
- b,8 MFD' 1 35V Dc' ! 

I
I : 6.8MFDi 

S2 6ATI-T2 

: 35VDCj 

88l B6E 

N ~c 

L 

1304 
roo- I~ 

ALL 14 RESISTORS 
ARE 3KCB-BI4 

-

4667 
roo-

25 
1~4 

I 

j 

25 
1706 
r-

,-

o 
S3 

Figure 5-4 Type 30G Logic Panel 
Wiring Diagram 

5-17 



+50 VOLTS 
rl567 -­
IE BOS 

ipi 
L ___ _ 

IA~---------------------l 

: I 
~~~--r-~-r--r-~-r-'--~-r~r-~~ 

I D F J L P S U H K MN R T I L__ _ _ _ __ ........J 

PRECISION RESISTOR STACK 

LEFT 1 
RIGHT 

- -
F J L P S U H 

- - - - -----1----, 
K M N R T B IA I 

DEFLECTION OUTPUT AMPLIFIER 

F J L P S U H K "'--I~ 
H- J- K L M- N- R S- T-IU­

DEFLECTION PREAMPLIFIER 

R 

I : 
T z -----

------_~ __ --_I~ ____ -
V/ -1 ~TO CO:3M 

_ ___ -.J 

H - 6.8Jlfd X 
29.4K ~ 20 +T35VDC 

:.... I ~ +16.s,ufd 
CW -T35VDC V 

L---+-_-+-L __ --:H~ TO C03H 

11564-806 - - - - - - - - - - - - --- - - - - E - - - -- - - - - - - - - - - - - - - l 

I I 
I I DIGITAL-TO-ANALOG CONVERTER I I 
I I I < ) < ( ) < } 0 0 < 0 <) () I 
L __ ~ ___ !:! ___ ~ ___ ~ _____ !::.. ___ ~ ___ ~ ___ ~- ----- fi. ___ ~_J 

[1562------- -'46i1" J--- N"- - iT - - Y- 14677 - J- - N"-- u- - Y--146T7-J- -"N---' 
IBI4 E IB05 IB04 IBI3* I 

I 1- 10 VOLT I IE I LEVEL AMPLIFIERS I E LEVEL AMPLIFIERS I I E I LEVEL AMPS I I 
I I I I I 

L--------l-i~- -i~- _~V --i~--l--i"---i~---iL- -i~--L-i"- --i~- J 
xb6 xb: xb k xb~ xb~ xb~ xb~ xbi xb~ xb~ 

COP 

TO J-5 

~ C XB ---:--IM-l-l 

S T -B16 0----1--+----+-----=-.:....::..... 
220 14606- - - - - ., 
~1/-2W-~-~-~~-+--~L---~~~I-BO.9._--~~~1 ~LPF 

142i3---ii-­ IE 
I 

J-4 ~--------------------l 

D (~ 1 : I 
I ~~~~--~~~--~~~--~~~--~~ 
L _ D_ ~ ~ T_ P_ ~ ~ W_ U_ S_ R_ ~ L __ J UP 

PRECISION RESISTOR STACK 

DOWN 

- - - -
P M K W U S R N 

DEFLECTION OUTPUT AMPLIFIER 

V T P M K W U S R N L 

r 1567- - - -- - F H J K L M N R STU V X Y - - -, 
IE BI7 I 
: ~ I DEFLECTION PREAMPLlEIER I I 

I 
Lr- - - - -- - TO C03K--=-.=J- - - ~ -1 ~ - -- v;- -- - - - ___ .J 

! Vv 6.SJlfd 1- Vvs 

i 35 VDVI20 n1 
I 6.S,ufd + 
! :35VDC f- CW Vv 
I TO C03E 

I 
I 
I 
I 
I 

.J 

rt564-Bi9----------------- E--- -------- --- ------

I i~----------------------------~------------------------------~ 
II r DIGITAL-TO-ANALOG CONVERTER I 
:. 0 < 0 0 0 0 <> <> <» 
L __ F H J ~ _______ L M N !: _____ R S 

I 
I 
I 
I 
I 

-.J 

r.i677- J N U Y - 14677 - J N U Y - (4677 - U Y 
I B20 I B21 I B13* 

I E I LEVEL AMPLIFIERS I E I LEVEL AMPLIFIERS I I E I LEVEL AMPS I 
I I I 

~---i"- --i~- -i~--i~ 1_ - -1"- --i~ --i~ --i~ L - - -i~ --i~ 
yl Y~ Y~ Y~ Y~ Y~ Y~ Y~ Y~ 

I 
R T -------- I:!....l ____ I:!.... __ 

~i28 -S15 - - s - - - - U I 

cyb 

ADJUSTMENT LOCATIONS 

o COMMON MODE 

o CENTERING 

o GAIN 

1567 

X,Y 

0 :3 

0 2 

0 I 

0 0 

0 4 

0 5 

0 6 

0 7 

1564 

XS,YS,X9,Y9 ARE NOT 
ADJUSTABLE 

COP 
IBI6 

1M I I LOP 
I 

.r--~~-~~-----------+------~----+_----~~------_+----~~----~----~~I~PI I 
I I 

tgp-y 

cor 

S2 

MB~ 

INT-I INT-2 

MBio MB"I 

INT-3 

ODP 
sos 

J4iT3 - _ ... __ 1.._-_-_-_-....,- ..., 
IBIS 

RESET 

82 

y l 
o y l 

I 
Vi 

2 
Vi 

3 

V-OUT X-OUT Y-REF X-REF INT-A INT-B 

y l 
4 

~ _____ I ____ ~J 

NOTE: 

yl 
7 

UNLESS OTHERWISE SPECIFIED: 
I. ALL TERMINATING RESISTORS ON 

PULSE LINES ARE S2!l 1/4W 
2. BIO (4102R) IS USED WITH PDP-I 

REMOVE WHEN USING PDP-4 
3 DPY (-<» IS MB~ OR MBB

I
1
2: 

MBBI2COMES FROM PDP-4 
MB7 COMES FROM PDP-I 

yl 
B 

yl 
9 

Figure 5-5 Type 30H Display Logic Diagram 

5-18 



cyb 

clx 

PLT 

PLT 

~ 

r 4606--' 
Ie" 1 

F HI E P~: 
I K I t 
q I 
U_~-.J 

DPY 

r-4606 -, 

i 
CIO I 

'A HI IE PA~, I i I 1< J I 
I • I L L _ __ J 

dpy 

LDF 

stop 

cpp 

r-----, start I 

I 

I H41271 
I CIS EI 

PLOT L E-_~ 

I" 4"iis - l 
CI6 I 

1 y z Y Z I 

Ix rr PLOT~ I 
I t I L V '--W_1t------. 

- f-- ---J [-P41271 
l..----I------f. M!!..!:E~ C 12 1 

I L +N - - -.J 

f 1500 

-15V 

space 

r CPP 

!----------------CSR $pQC-e 

1.41271 
I CI2 I 

T I 

r-i304 - --I 
I C22 lJ EI 
IY 1 1.0)<'Sh 1 
I 1z U"UT bF I 
L _____ ~ 

1- ~1Q;l 
IK..... C23 I 
I J 
L __ ~ 

I - r I r iT 3" --, I E9III-R;..;.;I _______ -+ ____ --' 
I TI I C~3 I ~ 5_ --.J I Z -, 

76 IS I I ~71 six 1 A X I 
1410;; I I bR: I I I = y 1 

LC~_-' L __ --' I I'" 1 
4113 

~--~ 

LDF 

1!304------, 
I 825 100 'I ---+1------------------------4 • ..--.... INT-A 

I MMFD1J -I ,----, 

________ ~I~X~-l~~~~~K.,-E~1 _____ +I~M~r-I~P-+.---~----------~ 
r- 1"1' I.EllS F I I P~R I , ~ shift 

~INT-B 

r- I-'j 

IJ I SRb 
14127 K I 
lei,) 1500 I 
I • I 
L_-~IJ_~ 

r L_z _____ J Is -rio. I b 
,-H-, 14606 I _~=-==-=,----------c> count 

~.~ ~t 41271 
~r CI21 
L_ ~_-.J 

IF I LC~O_ ~_---1 
I ~ I 
I 1103 I 
L

C23 
---1 

sr g 
1500 

lJ y 

IcB-C23- - I Vs 

: D~oOK: J 
I PHENOLIC I 
19~R.D __ ~ 

'1466 71 I ~ C24 
P l. .... M I 

sUb-------ITI~ '-' I 

IN b I 

L ___ ~ 

r - (25- r-, 
~ ___ ~Iz~ E I I ~~~~I-------~ 

L ____ ~J 
[PHENOLIC - -- --I 

BOARD 
I CB -C2S b7.5K IK 4.7K I 
L ________ J 

IcB~3 - PHENOITcl 
~ I BOARD 1 

1 4.53K 9.09K 1 

L ___ r- ---' 
r - --- --- f--466~ 

I C24 I 
-IOV I E", H J-N l I 

REF L _ '1'-. '_ K ~ 
cs 6 cs 

Figure 5-6 Type 30H Symbol 
Generator Control Logic Diagram 

5-19 



.hift 
cpp 

LDP 

Lxe 

,---, 
I W I 
I I 
I X I 

LDF I I 

DPY 

~6061 
['7 

lb. 

cs 0 
o 

c • I 
o 

5' 

c .0 
I 

c • I 
I 

SR ~ SR ~ 

, 
dpy 

x b ' x b '5 
~ 4 t 
I. - - - - -I' ---IN R 

1 I 4:02R 1 I 

~ B 3 f----1 

~p 

SR~ SR ~ SR ~ 

1460"'-"1 
ell 

I ~p~I __ -=~~==~~~~ 
: ,RI 

P L T ,5 < i 
I 

-:r-
• I 

< 

~ 
~ 

SR I 
II 

Su b 

? 

10K 

Figure 5-7 

I N 

ZI 
I 

I 

I 

I 

y~ 

IF I 

I 

;--1 
I 

I 
I 
I __________ J 

SR I 
15 

SR I 
16 

)(~ 

SRI 
17 

Type 30H Symbo I Generator Logic Diagram 

5-20 

Inc-X 

cxD 

Ixb 



ALL 10 RESISTORS 
82 ARE 3K 

~BIKEl 
1 aEl'v'\r-B3FI:: I B3J o. 

i, 83L,. 

83T.. I ¥---rvvv-. ~j~:: 
A -83V'-

83X .-
B3Z ~: 

U ~~ 
-

B 

B8Z 86E 

I::. I 
CJ 

5 

I::l El I::l [-l 
r+: I I;~ I I~~ I I~~ 

- : :;.+-.----+.-. -=--+-----+.-, -=--+----+,"'>.. ~ 
",c ,- "- "~f---"-

:: :: :: ~ 

..... .- .- --
•• •• ._ .4-

I:~ I 
.. .. . - ..... .... 
.... ._ ._ -0. 

. -
W ~ [J 

1

_-

~ 
SWITCH BP-ACKET 

MOUNTED IN 
SHOWN POSITION +50V 

I~: I 
~ 

" 

10 

i· -

I:~ I:~ 

I

::' I I .• ~ II 

.- 1--

. - 1'-

[J [J 

v 

15 20 

m I, _ m 
• - i 

I

, - I 1'-,,- ~-

I::: j I:::: 1 
CJ 0 

n 
I:: I 
!~: I 
I·: I 
1 - ! 

I:: 1 ; -I 
I' - ! 
1 _ ! 

; - I 

I:: I 
I. -

8 

25 ALL 14 RESISTORS 
ARE 3K 614 

n RI2V ~'\I\.rv--.c;l 
I,', -_ I § i 2 Z JVV'. v----+-e. I BI6H..AVv--t_ I:: ~:~~~I. 
"- BI6Y~ 

LJ 
823 

822J~1 
~~~~~~ 
822Y~! 
B 23H""\tvv---l--. ' 
823K~: 
82 3W- \:V'v----i--e 1 

B23Y-~ I 
I ! 
~-~ 

4213 > 4303 
n>Cl 

:: I 

25 
1304 
Cl 

818 

i-::::L 
~ 

,- I,----H- ! 

:I 

20 OHM 
TRIMPOT 

RECVG 
819E 

Figure 5-8 Type 30H Logic Panel 
Wiring Diagram 

5-21 



04 
~5 

· 
BOTTOM VIEW · 

E 
OF SPU CONTAI NE R ~ 

~t-W 
0 

J 

B · , 
M 

F 10K N 

CW , 
LIGHT PEN · s 

p :3 70-1 
GAIN , 

u 

7 PIN AMP 
w 

x 
y 

, 
L.....-o 

NOTES: 

I. RUN P-5 CAbLE BETWEEN 
4688 SUCKET AND SPARE 
SOCKE T. 

2 .. RUN P-8 CAblE 8ETWEEN 
4688 SOCKET AND 1705 
SOCKET. 

3. RUN SHIELDEO CABLES TO 
DUAL POT. BETWEEN 1559 
SOCKET AND SIDE OF 
CONTA.INER. 

4. RU"l CRT SOCKET CABLE 
FkOM BACK EDGE OF 
CONTAINER eETWEEN 
4(;88 SOCKE'7' ANO 15s,=, 
SOCKE T. 

5. DO NOT CLAMP P-4 AND 
P-5 CABLES TOGETHER. 

CABLE SCHEDULES ARE: 

P_i} 
P-5 CS-A-22109 TO 22112 
F-B 

2.2K 

IK 

03 
4~8 

.' 
I . RED 
0 

J 

, ,.. 

'" , 
s 
, 
u BLU 
v 

wi 
, 1 WHT 
, I 

I---J ,~ 

'--

[2 
1~5 

f 1 
oJ-

rn 
J~ 

, 1 
II 

"I 
o 1 
• 1 
• 1 
s 1 
I~ f-----c 
uJ-

U wi 
,~ 

, 1 

L--

01 

r--

-f-t 

I . 
0 

J , 
l I 
M 

N , . 
s 

II 
u 

v 

w 
, 
, 
, 
~ 

I 

MICRODOT 
CABLES. 

CONNECT 
SHIELDS 

TO GROUND LUG 

,----+-.f.O HI 
6.3 
VAC 
\:: H 2 

~H3 

r---

B

-

RN 

___ -----ll I 

BRN 

S-308-FH P-302-CCT 

® 
CRT SOCKET 

YOKE FOCUS cal L 

+ 
C3 

GRV/W 
WHTI VIO 

GRN 

RED C1 

~f-

I 

>- BlK 

,;:> 01 ,,,02 >Rl ~ I~ 
> ~ I~~, 

i I BLK 

K 
• 

I I 
I I 
1 I 

YEL 
YEL 

pi 
4 I 

I 

IB LI~ 

> ~(rtDEi 
> > I" 

~ ~~Iii 
I~ L.:W_-+-_--+-. 
Iii: I 

ORN 

110\ EMltTE~ 
B~SE/ ~YEL 

T1 

COMPONENTS IN CRT HOUSING 30G DISPLAY 

01-04 
05,DE:, 
RI,R2 
R3-RE:. 
R7 

TI 

0-666 
50M 100 SZIO OR EQUIVALENT 
33K,2W,CAHBON COMf-'OSITION ±IO%. 
',OK POTENTIOMETERS OHMITE 2 WATT TYPE Ab. 
27Il,2W ':'vIRE WOUND OR CAhE:ON 
COMPOSITION ± 109'0 OR ± 50/0. 
2N4S7A)5 ELECTRICALLY INSULATED FRCM 
GROUND E::Y ANODIZED ALU'v1INUM V,ASHER 

(1,(2 1.0 MFD 150V TANTALEX 
B-PIN ~)OCKET IS S -308- FP. 
2-PIN SOCKET 15 S-302-AB. 
(3 IOOMFO)SO VDC)SPRAGUE. 
R8 looon 1/4W±10% 
C4 O.OOIMF D. 
c5 3.9MFOJ :OVOC TANTALUM. 
HI,H2,H:\ARE ELECTRICALLY INSULATE D 5 TANDo~rs. 
R9-R12 IOOf1.I/2WCAP.B'JN C'Y>'1PJSITIJN 10% 

Figure 5-9 Type 30 Display Hous ing Diagram 

5-22 



,-----r------1----0 r, 

I f' ::, I 
I ::~;:11 
1: C7 ti 

010 C8 
.01 D·6~2 -;)I

r 

TMFD i T~'" 

3,000 
5% ')'1'" 

L P T 

I n '" 04 1500 05 

5% 
I I 

L-~------~~-r------~~1-------~--~------~--~------~--+-----~--~ ! 

~------------~------------~~-------------~--------------+-------------~~------------~~l~~0~-15v 

UNLESS OTHERWISE INDICATED: 
RESISTORS ARE 1/4W; 10% 
CAPACITORS ARE M"MFD 
D lODES ARE 0 ·001 
TRANSISTORS ARE MA90 

,.... 02 .... 
~ ... 
,... 03 ..... 
~ ... 

04 r'> .. 
~ .... M 

,.... 05 ..... 
~ ... 
0 

D6 .. .... 

0 
07 .. .... R 

D9 .. ... 
DIO 

r-. .. ... 
011 

W 
,.... .... ... 

DI2 ,.... .. ... 
013 

() ... ... 
DI4 

r-. .. 
~ .... 

THERW ISE INDICATED: UNLESS 0 
RESISTOR 
CAPAC I TO 

S ~RE If4W; 10% 
RS ARE MMFD 

DIODES ARE 0-00 I 

Figure 5-10 

~ RI <> R2 
SIS,OOO < 18,000 .. 

020 

R4 
2,200 5% 

C~ 
CI 
120 

~ R6 ;, R7 
>18,000 ,,>18,000 .. 

"0;9 

R8 
2,200 5°"-

C~ 
C2 
120 

Figure 5-11 

CHART 

Type 1103 Inverter Schematic 

">5:'600 

I H L 
1C3 

01 , .01 
MA90 MFO 

r:-?I 
J MFO 

E .. 
07" 

I'~~~ ~t~~ 
> If2W 5°"- <: 

>- R9 
,,>56,000 

S 

02 
, 08 

MA90 

>. RIO 
T I >I,;~O 

1 F 

Type 1110 Diode Schematic 

5-23 

,r 015 

0'662 

,r 016 

D-662 

" 017 
D-662 , 
018 

D·662 

~ 
~ 

r'> 
~ 

r'> 

A + 10VIA) 

B+IOV (8) 

o GND 

TRANSISTOR 8: DIODE CONVERSI ON CHART 
orr---T---E-IA---: DEC ~. 2N24~\A 

1f 

DEC 
MA9() 
D-OOI I :~~~~ D-662 ~~_JL __ L~_~: 



, ~ 

--~ 

_____ ..l.. 

~ --~ -;;--- ~ 

:~ F.t-I,i)()(' 

i 
i 

~ -~~ -r-
I I 

Figure 5-12 Type 1304 Delay Schematic 

T T 

,:'''",;, 
i 

t'-";", 

~-----------~..-----------+-----------.... ------------oA + -:. ~ I 

05 
2"11308 

RI2 

10POO 

all 
2NI308 

R2 C 
270 

2111 

GNC 

L--l--~~-----~~----<~------""'---~------""'---+---------oC~15', 

r-------------+------------.---------+------------C_B·~. 

ss"'".<c 
;;:.~~ 

R4 
68,000 

Figure .5- 3 

RII 
66,000 

-r ype 1666 Ana 09 

RI6 
68,000 

---~""5r~~T:"";-
--Sf("" - N-
D 662 ..,(~ ~,~ 

""1."'9~' ; '. :'~ ')<l 
?~ , "il 

ower Schematic 



CI 
680 

RIB 
560 

~---------OB + 10\l(B) 

~--------~--~----------~----~-J~~~----------~_----------oA+IO\l(A) 

QI 
2NI67 

UNLESS OTHERWISE INDICATED' 
RESISTORS ARE 112 W; 10"" 
CAPACITORS ARE MMFO 

Q4 
2NI67 

RB 

1,000 
5% 

03 
0-662 

02 
0-662 

Figure 5-14 

RIO 
1,000 

5% 

CI 
3,300 

07 

t~:J C2 
05 .01 
0-662 MFO 
04 
0-662 

C3 
_01 

MFO 

RI3 
IB,OOO 

1,000 

RI6 
iOO 
2W 

RI5 

Type 1 706 Power DC Amp Ii fi er Sc hemat i c 

C4 
39 
MFO 

C5 
.01 

MFD 

0 GNO 

014 
0-662 

013 
0-662 

012 
0-662 

011 
0-662 

CHART 
EIA 

r-------.---------~--------_.--------~-------~-------_.-------_4r_-----._------------------~A+I~~: 

r--~----~--+_--~----~--~~--_+----~----~--~---4_--_.----_+--~r_--_4----~---._--~--~__oO GNO 

012 
0-662 

010 
0-662 CII 

01 
MFO 

R2B 
~60 

il2W 

L--------~-------~-------~~-------+_------~-----~---------~-----~-----+_-~__C' I~' 

~ TRA'ISISTOR 11 DIODE COWERSIO'l CH~RT 

UNLESS OTHERWISE INDICATED 
! 0 001 IH278 n 
i 2NI!~;C -J

I
' 2NI!~~' ;1 61C-'j" --, -[C. --

RESISTORS ARE 114'11j 10% 
CAPACITORS AIlE MMFD I D~662 IN64~.' .. l 

! ! . J 

Figure 5-15 Type 4102 Inverter Schematic 

5-25 



----------~ -~~"iOV(A 

r-----------{")8··mI81 
i-- -------~- -----+--~------------_+--_+_----_+_-____t_-- i- T D GOlD 

~f.~ , RI2 RIll 

• H,c ex'j: 'JDb86,Q. :,\. ..'" .- ,,,:, 1 " 
T~ID 

,D:,," &_ ----{)H --0L O------GP I 

.... ?' DUT DI6 OUT 026 A OUT D-DJ~2 

..., J 0>---"."', --... N 0-----1111--...... T 

.. ~1:J\~,f=1 DID==~IN~~_D_15_-++--__ ----1:_-----;~ _____ I_:_o-=--=-0_._2~ .-=:j_rz._~_o_t~~i_~oo~_DJO=-:-:-=:H----1:;';' i 
,~ 

F -.) 

D2 

RO :=t IN 
sO-

01 
U,"LESS OTHERWISE 'NDICATED 
RESISTDRS ARE 114 ... ID"4 
CAPACITDRS ARE MMFD 
D CDES ARE D-DDI 

Q4 
MDI14 

~---<OT 

OUT 

09 

68'}JOO 

DI2 
Uo--_.1 ...... - .. 

IN 

DII 

Figure 5-16 

W 
OUT D22 

X 
IN 
Y 

019 D21 

Type 4113 Diode Schematic 

DEC 
110114 
O-Oot 
0-1182 

OUT 

029 

...L C2 
.01 
MFD 

C -j!lV 

,-. ----.. ---. --~----------<lr---------------~------------------~jA+IO\I'.1 
r---------f-------~-------1_-------~----------__oB+IO\lIBI 

~. .' . <-:-, 1, ~jo-, 
~ 

:--~: l-~~----+---+---+----+-----+---~~---I----+----+----+----I-----()O G"O 

~ ----+t~ \ M~ '. 

\.'. 

.:-:. el' 
: MPD 

.... --

t 
.-----~ 

< PC? 
... 'SoC' 
<' '''. 

~ .. ~~~,r' +---.~~--. 
> 

~,- -b 
? 
.---~ 

:)" i -~;: 
." 

J~,-r '>. : ~ .. ~~.:.A.: 1If:':..,t,TEJ 
4\\. ~o .. 

V"l~-:-: 

Figure 5-17 

+ Ci~ 

~.9 IIIIFD 
- lOY 

--+------+----+---~----.1I------~-+--+---___c C -I~\I 

, 
"D114 f 2~149qA 
0-:)01 ' N2Te 
0-1582 i lNe;~ 

Type 4127 Capacitor-Diode-Inverter Schematic 

5-26 



02 
MOll4 

RI 
2,200 

-------1- ----- ---- .. ,------<)A.IOV(A) 

010 1 i r r 
~---TII 3-~ ---+l-~~o-· ----'l1----c-8 --1'--1 c--i'~~ ~---ll I I ttg~ i 

R8 RIO RI2 T 330 RI4 T 3 I 0!3 I 

A " ,~O o. A o. A" II! t:;~rl.\ '" 
L 1 L 1 L I ,,'!,; ,;.0;0 
GATE PULSE GATE GATE PULSE GATE PULSE ~ 
IN OUT IN IN OUT IN OUT i I 

C7 
330 

05 

09 

! I 
I 

i 

00 GNO 

,J 
L-__________________ l-______________________________ W_-'_T _____ iN_-______________________________ --------------~1~--~--oc -I'¥ 

U NL ESS OTH ERWISE INDICATED: 
RESISTORS ARE 114W; 5% 
CAPACITORS ARE MMFO 
DIODES ARE 0-001 

~ 
,TRANSISTOR II: DIODE CONVERSIO~ .. ~, ., 

--NC:-- WIDe-J- [~'1 1I01!4 2NI499A 1 
o -OO! IN218 i 1 0-862 I_ 

i 
_._--- - ---- _. ------

Figure 5-18 Type 4128 Inverter-Capacitor-Diode Schematic 

017 

H 0 01 ~ 0- 001 0- _ -;P>--__ --+ __ ..... ______ °-i1410111
61-6_

4
-, 

/ 

J~~/ 
018 

KO 03 ~ 0-0010- _ -CJ __ -4-_ ...... ___ ~0-l-.. 6 ... 64--.. 

/ 

LO 04 ~ 0-001 if" 
R2 

12,000 

019 CI 
05 Mo-

0-664 ,0IMFO 
~ 0 -001 0- - -O.----+-_---f-,.-t---1 

NO 06 

/ 

~ 0-001 if" 
R3 

12,000 

020 025 

~---------~If---------O A +IOV(A) 

RIO 
68,000 

I 

07 
PO ~ D- 001 0- _ -£.>--_--i ___ .-______ +-0-1ll-6 .. 6_4-+ __ D+I-6 .. 6_2_---+-1 

01 
MOl14 

r--4----------00 GNO 

D27 
D -662 

RO 08 
" " ~ 0-001 cf 

R4 
12,000 

021 
0-664 

sO 09 ~ 0-001 0---;P----+---------+--~-4 
/ 

~O 010 ~ D-OOI 0/ 
R5 

12,000 

022 

uO 011 ~ 0 -00 I 0- _ -{)>------+---.-------t--+4J--..... 
/ 

vO 012 ~ D-OOI cf" 
023 

wO 013 ~ 0-001 0-- -O ___ -4-__ -.... ______ +-D-t-.. 6 ... 
64
--.. 

/ 

xO 014 ~ D-OOI 0'/ 
R7 

12,000 

024 

y 0 015 ~ 0-001 0- _ -C>--__ --i ___ ------+-0-t-.. 6 ... 6-4....J 

~~:J~ojl 
030 C2 

~_-_w__---D----l662 I'" "'FD 
026 

0-001 

R9 
1,500 5,.. 

I 

I 
/ 

zO 016 ~ O-OO! cf" 
R8 

12,CIOO 
~~Pv~-------~>--------------~>-------~~----_oC-15V 

UNLESS OTHERWISE INDICATED 
RES.STORS ARE il4W; 10% 

Figure 5-19 Type 4141 Diode Unit Schematic 

5-27 



RI 
66000 

~O R~ 

S 

fC2 --T ,OOIMFD 

RI4 l • 
3,000:; ~ DIO 

5"10 I 

1,500 ,500 

1'~6 ,% ~1o~lbt--+ __ 5_"Ao _______ +--'C 

6w y Z 1: R T 
SET ZERO UNLESS OTHERWISE ONE SET ADD ZERO 
ONE OUT INDICATED: OUT ZERO FFB OUT 
FFA FFA FFA fFA FFB 
RESISTORS ARE 1/4 W; 10% *" llilS JUMPER IS NOT INSTALLED 
CAPACITORS ARE MMFD WRING MFG. IT IS USED WHEN INHIBIT 
DIODES ARE D-OOI FEATURE IS NOT NEEDED AND 
-THIS JUMPER IS INSTALLED DURING MFG STANDARD LOADING OF FFC 
IT IS NEEDED WHEN INHIBIT FEATURE IS DESIRED, 
IS DESIRED. 

K N 
ADO ZERO 
HC OUT 

FFC 

P 
ONE 
OIJT 
FFC 

L 

? C3 
.., ,OOlMfO 

• 
tDI5 

E 
ADD ZERO 
FFO OUT 

FFD 

Figure 5-20 Type 4215 4-Bit Counter Schematic 

CS 
2200 

f 

(,.) (4 

~ ,()(JI Mf[, 

.. 
t[)19 

CLEAR ~I~------~~------------------t------------------.------------------~--, 

?>~OO 
> 114W 

U~O C ~64 

0'3 

~A 
R6 

\500 
V4W 

C4 
30 

RB 
>1,500 
> 1/4W 

R9 
< 66000 
< 114W 
< 

L~ 
RI2 

1,500 
V4W 

.A,j'''v Ire 
330 

T 

0.,664 

DB 

~ .. 

RI4 
< 1,500 
<'/4W 

RI7 > 
1,500 
1/4W 

68~~? 
V4W (> 

< 

R21,U~~ Oo~4 
1,500 

Dr4 1/4W 
AAA 

~5f)O Rn 

)~~ 0':'5 

v 1(13 

1
330 

( ~!& 
I/_W 

H 

SET O~EJ OE 
lERO 

M 
5 T O~: Z~; zf~o set; 

ONE IN OUT ONE OUT IN OUT ONE 
LEVEL FF 0 FF 0 LEVEL FF D FF 0 FF C LEVEL 
FF D FF C FF~ 

j,...LESS OTHERWISE INOII:ATE) REs'srrRS ARE 'oN IC% 
CAPACIT()~S ARE. ~ .. H.H·C, :, ::;:':fS r.RE. :. ,T~AV ~:C'QS t,::'''' \101 1 4 

.~ TRA~S'<;TOR a D'OJe (:O..,.,fPS;O ... ·-(l:A~ _. -
-- DEC-----.-----1i-A- --- -~"f:=-- - F-; 

0-001 '.211 
o-en '.145 

. "016 

6~b > 
1/4W ; 

68~bb :> 
V4W ~ 

.. 
R30 

C 17 0'20 \500 
1/4W 330 00664 
A 

R31 
~500 
1/4W 021 

" .. 
vv 1 .. 

f~~ 
cle 

T
330 

~~~O 
< 114W 

ON ZE~~ S~; ONE 
OUT OUT ONE 
FF C FF B LEVEL 

FFA 

'022 

66~'rJo > 
114W ~ 

< 

C20 
1'330 

v W 
ONE ZERO 
OUT OUT 
FF B FF A 

~ri~( 

R40 
\500 
1/4W 

",,1\ v v 

114W ( 
( 

, 026 

;;t;o 
~ 'I,AlW 

1~6 
T 

0-114 '.814 

1010114 20'41" Figure 5-21 Type 4216 Quadruple FI ip-Flop Schematic 

5-28 

( )A~(JJ'A, 

-/)B+t'J/rP., 

A 
~., I a'; 
::::OJ> IC\ 
B 



C~EAR8>-----H--------1~----------"""-----------"""------------<,.., 
oz. 

~--------+---_----------l!----"""--------+---""""'-------+-+----<)A + 10, IAI 

--~---~--,---.--r--~--~--~--...... -+---+---+-_~~-4---+~+--~OGND 

CI 
330 

5% ri~5~~ 
L...-t~~~~-~~~~~~~~~~~~=t~~~~~~~~~~t=1:=t====~::~~==~~~~~==~~::~====t!=t------1~C-15V 

L_~--+---+--~~---+--+---+--~-+-----f---+-+--<~--+---+---' 
P 

READ IN 
L 

ZERO 
OUT 

D 

UNLESS OTHERWISE INDICATED 
RESISTORS ARt:: 112w; 10% 
CAPACITORS ARE M MFD 
TRANSISTORS ARE MDI14 
DIODES ARE D-ool 

Figure 5-22 

T 
ZERO ONE 

IN OUT 
B B 

Z 
ZERO 
OUT 

A 

I DEC CHART : 

Type 4217 4-Bit Counter Schematic 

b----i~........-JI 
A 

r-~--------~--.-------------}--~----------+--~--------t---ov.'c 'A 

LEAR C23 

:> :> .----+---4------..----+----1>f-------_----+--)~-----""1?....--+--o8. 0 :SI 

DI~~~~O> >68RO~0 68~600> 02" S68%0 68~~OO~ 03" ~68RgJO 6b~600< ~4" > )~ R, 2200 

r1~ .--r-_+r----~-.._--~----+_--r-_-~r_-+_---4--+_-~-~-_+---~-_+-~r_-+_-~~~-~--oD GN 

330 ~ 

~ 
R (0 

3000 
5"10 

01 02 

.............. HH 

03 

RI2 
3,COO 

5"10 

'ovnK ____ ~-~~~ARV2V9~~----+_~ 
OUTPUT 1500 V5 ·/.j ';.30 D- 22 ~ 

cia J.. C 1:..1 1500 rv- 664 

330 330 5% 

UNLESS ';THfRwISE 'NDICATfD 
RES.STORS ARE 1/4 W,IO% 
CAPACITORS ARE M..,FO 
DIODES A'lE c)-OOI 
TRANSiSTORS ARE MD-I:4 

Figure 5-23 

nUT 

04 

Ri3 
3,000 

5% 

05 

n:c 

06 

RI5 
3,oOC 

5"10 

07 

R 16 
3.000 

5% 

08 

I 

J RI7 
DIO"~ l,oj C I' 3,J00 
0664 D664 5"10 

C6 C7' 
:50 150 r' 

...... ~ 

: b_D6~ 
0-652 
0"664 

. : ~ 

. 2NI499A 
N276 

-. :Z;·~~ 

Type 4218 Quadruple Flip-Flop Schematic 

5-29 

I > 
I 
6 .... 02 

,- ::: I ~ , 
~ t::, .1-,' 



....-----+-------+------.-------+--_------ -t_------.------~------_oB."N(fll 

D7 
D-003 

D8 
0-003 

DI2 

DII 

00 

D9 

R28 
390 
II2W 

~~-----4~~t_---t__r---;------+_-----t_---~----+_--_+---4----+_--~--~~~~C-15V 

UNLESS OTHERWISE 

RESISTORS ARE 1/4 W; 10 % 
CAPACITORS ARE MMFD 
DIODES ARE D-662 

Figure 5-24 

C8 330 
M o---l f--_-..... ---, 
-IN 

M W U 
ONE OUT ZERO OUT 

Type 4303 Integrating One-Shot Schematic 

' .... 1; 310 

U O--.j(i:--<t__-111----, 
-I~ 

CI 330 

- IN E 0---1 ~-...-f'" 
~ 

r----1~--------------t_--'-"-'----t---_.__-----------_+--'~'---_+__-_--------C+IO\IIt,l 

.--------------+-----+_--+-...... -----------~-----_+__+_-_+_ ... -------~o+:ovIB I 

D8 

TRANSISTOR II DIODE CONVERS'ON CHAIlT 

~I-----+-udJk " D_I~E;-~~ ~w== 
2HZ7l-4 211'Z714 ' ~ 

fill .tNIIOt~i - .f--

• .1/: m ----Ll=:': _--.--:= _______ '---______ _ Figure 5-25 

R 28 
180 112 W 

S"" 

R35 
4700 

Q7 

2N2714 

R48 
3000 

5"" 

D24 

d,YEL IN 

3 

L'f\,jLFSS OTI-IE.RWISf ND1C4 T FC 

~ES'$~RSA~E !'4 \If 'e"", 
CAP\C:TURS ARE'" ,,"C C 
"'PANSiST~~qS APE~: 4 
:)',OD~S Aq[ r<'Iol 

--~-------------~ 

Type 4606 Pulse Amplifier Schematic 

5-30 



'-----------------0 A +IOV (AI 

OIl+IOV(1I1 

~------~--~------------~--~-----------+_--~------~--_1-----------~--~------._-OD 6ND 

CI 
680 

UNLESS OTHERWISE INDICATED: 

RESISTORS ARE 1/4 W; 10% 

CAPACITORS ARE MMFD 

Figure 5-26 

M 

Type 4667 Level Ampl ifier Schematic 

5-31 

C7 
.01 

MFO 


