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NOTE ON JOB CONTENT

Each of the jobs described below is set up in the following manner:
Objectives—The objectives of the job are enumerated and clearly stated.
Materials Required—All the materials, including test equipment and components required to do the job,

are enumerated.
Introductory Information—The theory and basic principles involved in the job are clearly stated.

Procedure—A detailed step-by-step procedure is given for doing the job.
Questions—The conclusions which the student hasreached are brought out by a series of pertinent ques-

tions.

CHARACTERISTICS OF A GASEOUS RECTIFIER
Tonization in a Gaseous Rectifier. Arc Drop. Cold-cathode Gaseous Tubes—Glow Tubes. Recti-
fier with Resistive Load. Rectifier with RL load. Oscilloscope in Industrial Electronics.

THYRATRON CHARACTERISTICS
Thyratron Operation. Ionization Potential. Grid-control Characteristic. Negative- and Positive-grid

Thyratron.

RECTIFICATION CHARACTERISTICS OF A THYRATRON
Thyratron Used as a Rectifier. The Control Locus. Determining Firing Delay Angle and Delay Time.
D-C Amplitude Control of Firing Point.

PHASE-SHIFT BRIDGE CIRCUIT
LR Phase-shift Bridge Circuit. RC Phase-shift Bridge Circuit. Phase Relations.

PHASE-SHIFT CONTROL OF A THYRATRON
Phase Conditions for Control. Effect of Varying Phase of Control Voltage on Firing Point. Effect of
Varying Amplitude of A-C Control Voltage on Firing Point.

PHASE-SHIFT AND D-C AMPLITUDE CONTROL OF A THYRATRON
Effect of Combining D-C Amplitude and Phase-shift Control on Firing Point of a Thyratron.

CONTROL OF BIPHASE HALF-WAVE THYRATRON RECTIFIER
Biphase System. Phase-shift Control of Biphase Half-wave Rectifier. Phase-shift and Amplitude

Control.

CHARACTERISTICS OF PHOTOTUBES
Photoemission. Phototube Characteristics. Phototube Applications. Photo Circuit. Forward and
Reverse Connection. Phototube Amplifiers. Experimental Techniques.
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RELAYS
Function and Operation. Open- and Closed-circuit Relay System. D-C Light-sensitive Relay.

PHOTOELECTRIC RELAY FROM AN A-C SOURCE
Circuit Operation. Forward and Reverse Connections.

TIMING CIRCUITS
Measuring Time in Electronics. RC Charging Circuit. RC and RL Time Constants. Experimental
Techniques in Observing Capacitor Charge and Discharge.

TIME-DELAY RELAY
D-C-operated Time-delay Relays. A-C-operated Time-delay Relays.

ELECTRONIC TIMER
Circuit Operation of Commercial Timer. Connections for Various Methods of Operation. Timer
Ranges. Trouble Shooting. )

ELECTRONIC RESISTANCE-SENSITIVE RELAY
Normal Operation. Time Delay. Reverse Operation. Commercial Applications.

TRANSISTOR TIME-DELAY RELAY
Transistor-operated Relay. Time-delay Relay. Precautionsin Working with Transistors.

PHOTOTRANSISTOR AS A CONTROL DEVICE
Characteristics of a Phototransistor. Phototransistor Relay.

CHARACTERISTICS OF A SATURABLE REACTOR
Characteristics. Saturable Reactor Used in a Phase-shifting Network.

APPLICATIONS OF A SATURABLE REACTOR
Phase-shift Control of a Thyratron by a Saturable Reactor. Saturable Reactor Used in a Light-dim-
ming Circuit.

THE PEAKING TRANSFORMER
Characteristics of a Peaking Transformer. Use of a Peaking Transformer.

THREE-PHASE HALF-WAVE RECTIFIER
Phase and Amplitude Relations in a Three-phase System. Three-phase Half-wave Rectifier without a
Transformer. Three-phase Half-wave Rectifier with Transformer.

THREE-PHASE FULL-WAVE BRIDGE RECTIFIER
Six-phase Half-wave Rectifier. Three-phase Full-wave Bridge Rectifier. Phase-shift Control of a
Polyphase Rectifier. Waveforms.

D-C SHUNT-MOTOR OPERATION
Characteristics of a D-C Shunt Motor. Varying Speed of a D-C Shunt Motor. Measuring Counter-
EMF of a Motor. Dynamic Braking. Reversing Direction of Rotation.

THYRATRON CONTROL OF THE SPEED OF A D-C MQTOR
D-C Voltage for the Motor Windings. Controlling Motor Speed by Grid Control of a Thyratron.
Motor-control Circuit.

AUTOMATIC CONTROL OF MOTOR SPEED
Automatic-speed-control System (A-S-C). Elementary A-S-C Circuit. Practical A-S-C Circuit.

A COMMERCIAL ELECTRONIC MOTOR CONTROL FOR FRACTIONAL-HORSEPOWER D-C SHUNT
MOTORS

A Commercial Motor-control Unit. Safety Time-delay Relay. Shunt Field D-C Source. Armature
D-C Source. Control Box Circuit.

REGULATED ELECTRONIC POWER SUPPLIES
A Simple Voltage Regulator. Ballast-tube Regulator. VR-tube Regulator. Vacuum-tube Regulators.
Characteristics of a Regulated Supply.

THE SUPERHETERODYNE RECEIVER  PART |: THE I-F AMPLIFIER
How a Superheterodyne Receiver Works. The I-F Amplifiers. Alignment of I-F Amplifiers.
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THE SUPERHETERODYNE RECEIVER PART 1I: THE PENTAGRID CONVERTER
Pentagrid Converter in a Radio Receiver. Loop and Ferri-loop Antenna. Automatic Volume Control.
Experimental Superhet Receiver. Alignment Procedure.

RADIO CONTROL SYSTEM
System Block Diagram. Transmitter of a Radio-controlled Door Opener.  Receiver of a Radio-con-

trolled Door Opener. Operation of Balanced Detector. Experimental Radio-control Circuit.

TONE SIGNALING CONTROL SYSTEM
A Tone Signaling System. Commercial Tone-operated Receiver. Selective Amplifier. Experimental
Tone-operated Receiver,

COMPUTER FUNDAMENTALS
Computer Orientation. Stored-program Concept. Basic Diode Logic Circuits. AND Circuit. OR
Circuit. Combined AND-OR Circuits.

LOGIC INVERTER
D-C Inverter.

BINARY ADDITION AND COMPUTER ADDERS
Two-state Nature of Computer Components. Binary Arithmetic. Binary Half Adder. Truth Table.
Full Adder.

TRIGGERS
Use in Computers. Trigger Operation. Trigger Speed. Reset. D-C Input. Negative-shift Input.
Binary Input. Outputs. Experimental Circuit.

COUNTERS
Use in Computers. Binary-input Trigger Used as Counter. Modified Binary Counter. Binary-coded-
decimal Counter Used as an Accumulator.

TRANSISTOR COMPUTER CIRCUITS
Vacuum Tubes Versus Transistors in Computers. Transistor Mode of Operation.

THE SYNCHRO GENERATOR AND MOTOR
Transmitting Angular Motion of a Shaft. Synchro Generator and Receiver. Synchros Used for Re-
mote Indicator System. Rotor Connections. Aligning Synchro Generator at Electrical Zero.

DIFFERENTIAL SYNCHRO

Characteristics. Differential Synchro Generator (22G) Connected for Subtraction. Differential Syn-
chro System for Addition. Differential Synchro Motor (DM). DM Connections to Show Sum or Dif-
ence of Two Generator Inputs. Zeroing the DG.

THE SYNCHRO CONTROL TRANSFORMER AND ITS USE IN SERVOMECHANISMS
Delivering Power to a Load. The Control Transformer (CT) Characteristics. Block Diagram Servo
System. Zeroing the CT.
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