






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































SUBJECT INDEX 681 

Coincidence circuit, 397-400, 404-409, 
512 

Common-mode effect, 21, 4GG, 467, 483-
484 

Common-mode rejection ratio, 21, 482 
Commutating capacitor for binary, 14G-

147, 151-156, lG3-lG'1 
Comparators, 458-484 

amplifiers for, 4G4, 4G7, 476, 481-484 
applications of, 458-459 
blocking oscillator, 473-474 
classification of, 459 
cutoff, 465-4G8, 477-479 
diode, 460-465 
gas-tube, 476-477 
multiar, 468-473, 480 
multivibrator, 474-476 
regenerative, 468-476 
for sinusoidal voltages, 477-480 

Compensation, of amplifiers, 67-74, 81-
85,89-96 

of attenuators, 77-81 
temperature, in diodes, 117-119 

Converter, analogue-to-digital, 491-494 
Counters, 323-354 

applications of, 344-346, 352-353 
beam switching tube, 339-343 
binary, 323-330, 335 
decade, 330-334 
Dekatron, 335-339 
duodecade, 338-339 
gas-tube, 335-339 
multicathode, 335-339 
preset, 345 
reversible, 335 
ring, 343-344, 544-545 
storage, 346-353 
trochotron, 339-343 
vacuum-tube, 339-343 
vernier, 509-513 
(See also Synchronization) 

Counting-rate meter, 352-353 
CRO (cathode-ray oscilloscope), 202, 207, 

209, 213 
CRT (cathode-ray tube), 207, 209, 213 
Crystal diodes, 104-106, 552-556 

figure of merit of, 112 
(See also Diodes) 

D-c restorer (see Clamping circuits) 
Damper diode, 134-135 
Decade counter, 330-334 
Decoders, 309-315 
Delay, definition of, 44 

phase, 364-365 
in RC circuits, 44-45 
in RC coupled amplifier, 59-62 

Delay circuit, Haven's, 416-419 
(See also Delay lines; Multivibrator; 

Phantastron; Time modulation) 
Delay lines, acoustical, 414-415, 501-502 

electromagnetic, 286-322 
applications of, 286, 305-322 
characteristic impedance of, 287-292 
characteristics of, 286 
charged, 303-304 
coders, 307-308 
decoders, 310-315 
delay time of, 287-297 
distributed-parameter, 28G-291 
helical, 288-290 
lumped-parameter, 291-298 
reflection factor of, 300-301 
reflections on, 299-305 
rise time of, 293-294, 29G--297 
step response of, 290, 293, 297-298 

Delay multivibrator (see Multivibrator, 
monostable) 

Dietzold network, 72, 73 
Difference amplifier, 20-21, 467, 481-483 

figure of merit of, 21 
Differentiator, comparison with 

integrator, 47 
double, 39-40 
operational amplifier, 26, 38-39 
RC circuit, 36-39 
RL circuit, 47-48 

Diffusion current in semiconductors, 551-
552 

Digital computer, 392-394, 491-494 
circuits, 394-427 
NORC, 401-402, 416-419 
SEAC, 404-410, 414 
(See also Gates, switching) 

Digital converter, 491-494 
Diode circuits (see Clamping circuits; 

Clipping circuits; Comparators; 
Gates; Limiting circuits) 

Diode gate (see Gates) 
Diodes, break region of, 105-106, 113 

breakaway, 463 
breakdown, 555, 597 
capacitance of, 106, 113 
crystal, 104-106, 552-556 
damper, 133-134 
junction, 106, 552-556 
pick-off, 460 
plate-catching, 134-135, 186-187, 225 
point contact, 106, 556 
recovery time of, 106 
temperature dependence of, 105-106, 

117-119 
Displacement error, sweep, 203 
Distributed amplifier, 315-321, 502-503 
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Distributor, 338, 344 
Divider, binary, 323-329, 530 

frequency (see Counters; Synchroniza-
tion) 

locked oscillator, 384-386 
relaxation (see Synchronization) 
sinusoidal, 382-386 
storage counter, 347-350 

Donor, 550-551 
Doping of semiconductors, 551 
Drift current in semiconductors, 551 

Eccles-Jordan circuit (see Binary) 
Electromagnetic delay lines (see Delay 

lines) 
ENIAC, 344 
Equalizing pulses in television, 524-525, 

527-532 
Error, 203 

(See also Sweep linearity) 
EXCLUSIVELY-OR circuit, 411 

Feedback amplifiers (see Amplifiers) 
Ferrite, 262-263, 425 
Figure of merit, of amplifier, 12, 65-66 

of cathode follower, 12 
of crystal diode, 112 
of difference amplifier, 21 
of tubes, 65-66, 316, 318 

Filter section, 291-298 
Flip-flip, 140ff. 

(See also Binary) 
Flip-flop, 140ff. 

(See also Binary) 
Flyback power supply, 251-252 
Flyback time, 202, 249-252 
Flying spot scanner, 544 
Frequency, lower 3-db, 29, 61-63 

upper 3-db, 40-41, 61 
Frequency divider (see Synchronization) 
Frequency meter, 345, 352-353 
Frequency response, of feedback 

amplifier, 9 
of RC circuit, 28-30, 41-42 
of RC coupled amplifier, 59-63, 65 

Gas tube (see Thyratron comparator; 
Thyratron sweep circuit) 

Gates, linear (see transmission, below) 
logical (see switching, below) 
switching, 394-427 

AN D, 397-400, 404-407 
AN D-NOT, 411 
buffer, 394-397, 404-409 

Gates, switching, code-operated, 422-424 
coincidence, 397-400, 404-409, 512 
EXCLUSIVELY-OR, 411 
INHIBITOR, 401-404, 407 
inverter, 400-401, 407 
magnetic, 425-427 
mixing, 394-397, 404-407 
multiposition, 422-424 
NOT, 400-401, 407 
OR, 394-397, 404-407 

transmission, 429-457 
bidirectional, 435-436, 438-447, 

453-457 
four-diode, 443-445, 454-455 
six-diode, 445-447 
threshold, 431 
triode, 435-438, 456 
two-diode, 438-443, 453-456 
unidirectional, 430-435 

Generators, pulse, 302-304 
(See also Blocking oscillator) 

square-wave, 117, 168, 174, 197-201 
staircase, 352 
television, 527-532 
trapezoidal, 240-241, 246-247 
triangular (see Sweep circuits) 
waveform, 346 

Grid base, 116 
Guides in Dekatron, 336-337 

Hartley oscillator, 505 
Havens delay circuit, 416-419 
Hewlett-Packard counter, 153-155, 329-

330 
Holes in semiconductor, 550 
Hysteresis in cathode-coupled binary, 

164-172 
Hysteresis loop, magnetic, 425 

Impedance (see Input impedance; Output 
impedance) 

Inhibitor circuit, 401-404, 407, 433-434 
Input impedance, of amplifier, 86 

of cathode follower, 85-86 
of transistor, 575-576 

Integrator, comparison with differentia­
tor, 47 

operational amplifier, 25 
RC circuit, 46-47 

Intensifier, 209, 213 
(See also Blanking) 

Inverter circuit, 400-401, 407 

Junction diode, 552-556 
Junction transistor, 556-559 
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Keyed clamps, 126-129, 447-457 

Limiting circuits (see Clipping circuits) 
Line (see Delay lines) 
Linear gates (see Gates, transmission) 
Linearity, of amplifier, 9-10, 245-246 

of delay multivibrator, 193-194 
of phantastron, 225 
of sweep (see Sweep linearity) 

Locked oscillator, 384-386 
Logical gates (see Gates, switching) 

Magnetic binary clements, 425-427 
Magnetic counter, 426-427 
Magnetic register, 425-426 
Majority carriers, 553 
Marks, electronic, 543-547 
Memory, 392-393, 414-415 

(See also Register) 
Miller integrator, 214, 216-228, 487-494 
Miller sweep, 214, 216-228, 487-494 
Minority carriers, 553 
Mixing circuit, 394-397, 404-407 
Monostable multivibrator (see Multi-

vibrator) 
Multiar, 468-473, 480 
Multiplier, 382 
Multivibrator, astable, 174, 197-201 

synchronization of, 360-362, 378-
380 

transistor, 602-603 
bistable (see Binary) 
comparator, 474-476 
gating, 17 4ff. 
monostable, 174, 187-199, 363-364 

cathode-coupled, 187-199 
delay time of, 193-194 
duration of, 193-194 
free-running adjustment of, 197-

199 
gate width of, 197-199 
overshoots in waveforms of, 190-

193, 195 
triggering of, 195-196 
waveforms of, 187-193, 195 

plate-coupled, 174-187,363-364 
delay time of, 175-178 
duration of, 175-178 
free-running adjustment of, 197-

199 
gate width of, 175-178 
overshoots in waveforms of, 178-

183 
quasi-stable state of, 174-175 
recovery time of, 184-187 

Multivibrator, monostable, plate-cou-
pled, stable state of, 174-175 

synchronization of, 363-364 
triggering of, 175-176, 185-186 
waveforms of, 178-187 

transistor, 599-602 
one-shot, 174ff. 
single-cycle, 174ff. 
single-step, 174ff. 

n-p junction, 552-556 
n-p-n transistor, 556-559 
National Bureau of Standards Com­

puter (SEAC), 404-410, 414 
Naval Ordnance Research Calculation 

(NORC), 401, 402, 416-419 
NORC, 401, 402, 416-419 
Norton's theorem, 2-6, 573-574 
NOT circuit, 400-401, 407 

Operational amplifier, 22-26, 497 
Operational integrator, 26 

(See also Sweep circuit, Miller) 
Operational phase inverter, 218 
Operational trapezoidal generator, 246-

247 
OR circuit, 394-397, 404-407, 433-434 
Oscillator, biasing arrangements, 126 

blocking (see Blocking oscillator) 
locked, 384-386 
pulsed, 504-508 
(See also Generators) 

Oscilloscope, 202 
attenuator, 80-81 
blanking of, 206, 209, 213 
cathode-ray (CRO), 202, 207, 209, 213 
probe, 80-81 
radar, 536-538, 541-543 

Output impedance, of amplifier, 2-3 
with feedback, 5-6, 22 

of blocking oscillator, 278, 282 
of cathode follower, 11, 86 
of transistor, 573-576 

Overdriven amplifier, 116, 129-139 
Overshoot, in amplifier waveforms, 69, 

73, 76-77, 98, 135-137 
in grid waveforms, 130-131, 137 

p-n junction, 552-556 
p-n-p transistor, 556-559 
Paraphase amplifier, 18-20 
Peaking, 31-32, 47-48, 131-134, 501 
Pedestal, 431, 434-438 
Permalloy, 257, 261 
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Phantastron, 221-228 
cathode-coupled, 227 
delay, 225-226 
divider, 364-365 
linearity of, 225 
screen-coupled, 222-227 

Phase-comparison circuit, 386-390 
Phase delay, 364-365 
Phase inverter, 18-20, 218 
Phase jitter, 365-366 
Phase-modulation systems, 494-501 
Phase-shifting circuits, 498-499 
Phase-shifting devices, 495-498 
Phasemeter, 459, 479-480 
Plate-catching diode, 134-135, 186-187 
Potentiometer, sine-cosine, 498, 539-540 
PPI, 537-538, 541-542 
Probe for oscilloscope, 80-81 
Pulse amplifiers, 58-77, 81-85, 89-99 
Pulse coders, 307-308 
Pulse decoders, 309-315 
Pulse generator, 302-304 

(See also Blocking oscillator) 
Pulse shaping, 29-30, 41-42, 305, 403-

404, 407-410, 413-414, 416-419 
Pulse stretcher, 305, 403-404, 409-410 
Pulse transformers, 253-272 

application of, 253 
capacitances in, 259-262, 271 
coefficient of coupling of, 254-256, 262 
cup core of, 262-263 
design of, 271-272 
equivalent circuits of, 253-256, 263-

271 
ferrite core of, 262-263 
inverting, 260-261 
leakage inductance of, 256-259, 271 
pot core of, 262-263 
primary inductance of, 253-258, 262, 

267, 271 
response of, 263-271 

decay-time, 267-271 
fiat-top, 265-267, 269-270 
ringing in, 263-265, 269-270 
rise-time, 263-265, 269-270 
tilt in, 265-267, 269-270 

saturation of, 266 
turns ratio of, 254, 256, 271-272 
uses of, 253 

Pulsed oscillators, 504-508 

Q, measurement of, 53 
related to damping factor, 49, 67 

Radar, 535-547 
indicators, 536-538, 541-547 

Radar, principles, 535-536 
Radial sweeps, 537-542 
Ramp voltage, 35-36, 45-46 

(See also Sweep circuit) 
Range marks, 543 
Raytheon magnetic cores, 426 
RC circuits, 28-47 

high-pass, 28-40 
differentia tor, 36-40 
exponential input, 33-35 
pulse input, 29-30 
ramp input, 35-36 
sinusoidal input, 28-29, 37-38 
square-wave input, 31-33 
step-voltage input, 29 

low-pass, 40-47 
exponential input, 44-45 
integrator, 46-47 
pulse input, 41-42 
ramp input, 45-46 
sinusoidal input, 40 
square-wave input, 42-44 
step input, 40-41 

Reactance tube, 386-390 
Regenerative broadening, 409-410 
Regenerative circuits, 382-384 

(See also Blocking oscillator; Com­
parators; Multiar; Multivibrator) 

Register, binary, 346, 411-413, 425-427 
dynamic, 413-416 
magnetic, 425-427 
shift, 412-413, 425-426 

Relaxation dividers (see Synchroniza-
tion) 

Resolved sweeps, 538-542 
Resolver, 496, 538-539, 541 
Resonant stabilization, 368-372 
Restorer, d-c (see Clamping circuits) 
Retrace time, 202, 249-250 
Reverse current in semiconductor, 553-

555 
Ringing in amplifier response, 73 
Ringing circuit, 52-57, 505-506 
Rise time, definition of, 41 

measurement of, 43 
RL circuits, 47-48 
RLC circuits, 48-57 
RTB, 537-538 

Sanaphant, 228 
Sanatron, 228 
Saw-tooth generator (see Sweep circuit) 
Scaling circuit (see Counters) 
Schmitt circuit (see Binary, cathode- . 

coupled) 
Scope (see Oscilloscope) 
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Screen bypass, 95-96 
SEAC, 40·1-410, 414 
Selector circuits (see Clipping circuits; 

Gates, transmission) 
Self-bias (see Biasing arrangements) 
Semiconductor, 548-556 

breakdown in, 554-555, 567-568 
current in, 551-552 
diode, 552-556 
doping of, 551 
holes in, 550 
intrinsic, 548, 551 
junction, 552-556 
n-type,550 
p-type, 551-552 

Sequencer, 344, 544-545 
Series peaking in amplifiers, 72-74 
Series-shunt peaking in amplifiers, 72-74 
Serrations in television signal, 523-524 
Shunt peaking in amplifiers, 72-74 
Sine-cosine potentiometer, 498, 539-540 
Sleeping sickness, 102 
Slope error, 203, 487-491 
Slump, 102 
Smear in amplifier, 73 
Spades in trochotron, 341 
Speed-up capacitor for binary, 146-147, 

151-156, 163-164 
Square-wave response, of amplifiers, 63-

77, 81-85, 89-93, 96-99 
of delay lines, 290, 293, 297, 298 
of RC circuits, 31-33, 42-44 

Square-wave testing, 64-65 
Squaring circuits, 117, 168, 174, 197-

201, 477-480 
Staircase generator, 352 
Step-voltage response, of amplifier, 63-

77, 81-85, 89-93, 96-99 
of delay lines, 290, 293, 297, 298 
of RC circuits, 29, 40-41 

Stepping switch, 338, 344 
Storage counters, 346-353 
Storage devices, 346-353, 392-393, 415 

(See also Register) 
Sweep circuit, current, 236-252 

bootstrap, 246, 248 
deflection-coil parameters of, 237 
delay in response of, 238-239 
driver for, 240-244 
generator waveform for, 236-240, 

244-248 
impulse term in generator for, 236-

240, 244-245 
linearity of response of, 244-246, 

487-494 
radial, 537-538 
recovery time of, 243-244 

Sweep circuit, current, television, 248-
252 

voltage, 202-235 
bootstrap, 215-216, 228-232, 487-

491 
driven, 207 
Du Mont, 209 
inducto~ 232-233 
Miller, 214, 216-228, 487-494 
pentode, 234-235 
phantastron, 221-228 
radar, 538-542 
radial, 537-542 
recurrent, 206 
resolved, 538-542 
synchronization of, 206, 355-360, 

372-377 
Tektronix, 210-213 
thyratron, 204-208, 234-235, 355-

360 
triggered, 207 
vacuum tube, 208-232 
zero error in waveform of, 487-494 

Sweep linearity, 203, 206, 212-217, 225, 
230-235 

of bootstrap circuit, 215-217, 487-491 
of current sweep, 244-246 
error in, displacement, 203, 210, 225, 

233 
slope, 203, 487-491 
transmission, 36, 45, 203 
of Miller circuit, 214, 216-218, 487-

494 
Sweep-voltage waveform, 202-204 
Switch tube, 129-139 

with capacitive load, 134 
cathode-follower, 138-139 
with inductive load, 131-134 
with resistive load, 129-131 
two-stage, 135-137 
(See also Gates, switching)' 

Switching gates (see Gates) 
Sylvania 2N35 transistor character­

istics, 560, 563, 590, 592, 594 
Synchro, 496, 538-539, 541 
Synchronization, 355-390 

pulse, 355-372, 386-390 
of astable multi, 360-362 
of blocking oscillator, 360, 368-372 
of monostable multi, 363-364 
of phantastron, 364-365 
with resonant circuit, 368-372 
of sinusoidal oscillator, 386-390 
stability considerations in, 364-372 

sinusoidal, 372-390 
of astable multi, 378-380 
of blocking oscillator, 380 
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Synchronization, sinusoidal, of thyratron 
sweep, 372-378 

television, 389-390, 519-532 
Synchronous clamping, 126-129, 447-

453, 456-457 

Tags, electronic, 544-547 
Television, amplifiers (see Amplifiers) 

bandwidth requirements for, 533-534 
d-c restorers for (see Clamping circuits) 
equalizing pulses for, 524-525, 527-532 
generator, 527-533 
high-voltage power supply, 251-252 . 
principles, 515-516 
scanning, 516-519 
signal, 519-534 
sweep circuits, 248-252, 284 

Th6venin's theorem, 2-6, 573 
Threshold gate, 431 
Thyratron comparator, 476-477 
Thyratron sweep circuit, 204-208, 355-

360 
synchronization of, 355-360, 372-378 

Time base, current, 236-252 
voltage, 202-235 
(See also Sweep circuits) 

Time-base systems, 485-494 
Time measurements, 345-346, 458, 508-

513 
(See also Time modulation) 

Time modulation, 485-513 
delay-line, 501-504, 507-508 
phase-modulation systems, 494-501, 

506-507 
time-base systems, 485-494 

Time-selection circuits (see Gates, trans-
mission) 

Timing markers, 307, 458 
Totem-pole amplifier, 99-101 
Transformer (see Pulse transformer) 
Transistor, 548-606 

active region of, 560 
alloy-type, 558 
alpha, 561, 579, 591-592 
amplifier, 573-578 
analogies with vacuum-tube circuits, 

564-567 
base resistance, 571 
base spreading resistance, 571-572 
binary, 595-599 
breakdown in, 567-568 
capacitances of, 579-581, 584-585 
characteristics, 559-568, 589-593 
configuration, common-base, 559-562 

common-collector, 564-567 
common-emitter, 562-567 

Transistor, configuration, grounded-base, 
559-562, 564-567, 575-578 

grounded-collector, 564-567, 575-
578 

grounded-emitter, 562-567, 575-578 
cutoff frequency, 579 
cutoff region of, 561, 593-594 
diffused-junction, 558 
doping of, 551 
equivalent circuits of, 568-573, 578-

586 
grown-junction, 558 
junction, 556-559 
multivibrators, 599-602 
n-p-n, 556 
p-n-p, 556 
parameters, 570, 576 
point-contact, 559, 567 
:potential energy barriers in, 557-558 
power gain of, 573-578 
response of, 581-589 

delay time in, 585-586 
transient, 581-589 

saturation region of, 561, 587, 594-595 
storage time in, 586-587 
voltage gain of, 573-578 

Transmission error, 36, 45, 203 
Transmission gates (see Gates) 
Transmission line (see Delay line) 
Trapezoidal generator, 240-241, 246-247 
Triangular generator (see Sweep circuit) 
Triode, amplification factor of, 109 

break region of, 113 
characteristics of, 106-111 

transfer, 113-114 
(See also Tube characteristics) 

grid current of, 108-110 
grid resistance of, 109 
input capacitance of, 86 
parameters of, 109 
plate resistance of, 109 
transconductance of, 109 
(See also Amplifiers ; Transistor) 

Trochotron, 339-343 
Tube characteristics, 2N35 transistor, 

560, 563, 590, 592 
6AU6, 665 
6J5, 106, 666-667 
6SN7, 106, 666-667 
12AT7, 106, 668 
12AU7, 106, 109, 669-670 
12AX7, 106, 671 
5814, 106 
5963, 106 
5965, 106-110, 672-673 

Tubes (see Diodes; Switch tube; Tran­
sistor) 
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Univibmtor, 174f. 

Vernier counter, 500-513. 
Video amplifier, 58-77, 81-85, 80-00 
Video mapping, 543-544 
Voltage compamtors (see Comparators) 

Wave shaping, linear, RC circuits (see 
RC circuits) 

RL circuits, 47-48 

Wave shaping, linear, RLC circuits, 48-
57 

nonlincar (see Amplifiers, ovcrdrivml; 
Clamping circuits; Clippin~ CIr­

cuits; Switch tubc) 
'Waveform gcnerator, 34G 
Word, 349 

Z-axis modulation, 208 
Zener voltage, 555, 5G7 




