Power Supplies

B-003-8-1 (2) In a regulated power supply, the transformer connects to an external source which is referred to as ______________.

1. regulator

2. input

3. filter

4. rectifier

> The external source will frequently be a wall socket where 120 Volts AC is available.  The blocks in a Regulated Power Supply:  Input, Transformer, Rectifier, Filter, Regulator, Output.

B-003-8-2 (1) In a regulated power supply, the _______________ is between the input and the rectifier.

1. transformer

2. output

3. regulator

4. filter

> Prior to rectification with diodes, a transformer lowers or raises the voltage (to bring it closer to the desired output voltage).  The blocks in a Regulated Power Supply:  Input, Transformer, Rectifier, Filter, Regulator, Output.

B-003-8-3 (1) In a regulated power supply, the _______________ is between the transformer and the filter.

1. rectifier

2. input

3. output

4. regulator

> The 'Rectifier' (diodes) converts AC into 'pulsating DC' which is then smoothed out into pure DC by a 'Filter' (often simply a capacitor).  The blocks in a Regulated Power Supply:  Input, Transformer, Rectifier, Filter, Regulator, Output.

B-003-8-4 (1) In a regulated power supply, the output of the rectifier is connected to the ______________.

1. filter

2. output

3. transformer

4. regulator

> The 'Rectifier' (diodes) converts AC into 'pulsating DC' which is then smoothed out into pure DC by a 'Filter' (often simply a capacitor).  The blocks in a Regulated Power Supply:  Input, Transformer, Rectifier, Filter, Regulator, Output.

B-003-8-5 (1) In a regulated power supply, the output of the filter connects to the ____________________.

1. regulator

2. transformer

3. rectifier

4. output

> The pure DC available after the 'Filter' goes through the 'Regulator' which maintains a constant output voltage regardless of input variations or load changes.  The blocks in a Regulated Power Supply:  Input, Transformer, Rectifier, Filter, Regulator, Output.

B-003-8-6 (1) In a regulated power supply, the _______________is connected to the regulator.

1. output

2. rectifier

3. input

4. transformer

> The 'Output' circuitry (fuses, meters) connect to the 'Regulator'.  The blocks in a Regulated Power Supply:  Input, Transformer, Rectifier, Filter, Regulator, Output.

B-003-17-1 (1) If your mobile transceiver works in your car but not in your home, what should you check first?

1. The power supply

2. The speaker

3. The microphone

4. The SWR meter

> In the car, the transceiver gets power from the car battery.  In the home, a power supply provides the 12 Volts DC necessary for the transceiver.  From the car to the home, the prime difference is the source of voltage.

B-003-17-2 (2) What device converts household current to 12 VDC?

1. A low pass filter

2. A power supply

3. An RS-232 interface

4. A catalytic converter

> A large percentage of modern transceivers are designed to work off 12 Volts DC which is readily available from a car battery.  To use a rig in the home, a 'Power Supply' is required:  a 'Power Supply' combines a transformer, rectifier and filter to convert 120 Volts AC down to 12 Volts DC.

B-003-17-3 (3) Which of these usually needs a heavy-duty power supply?

1. An antenna switch

2. A receiver

3. A transceiver

4. An SWR meter

> key words:  HEAVY-DUTY.  Receivers rarely draw more than 1 Ampere at 12 VDC.  A 100-Watt transceiver (while on transmit) can draw 20 Amperes at 12 VDC.

B-003-17-4 (1) What may cause a buzzing or hum in the signal of an AC-powered transmitter?

1. A bad filter capacitor in the transmitter's power supply

2. Using an antenna which is the wrong length

3. Energy from another transmitter

4. Bad design of the transmitter's RF power output circuit

> key word:  HUM.  Remember the 'Power Supply' block diagram:  a 'Rectifier' (diode) converts AC into 'pulsating DC'.  A 'Filter' then smoothes out the 'pulsating DC' into pure DC.  If the 'Filter' is deficient, hum or buzzing will appear on the transmitted signal.

B-003-17-5 (4) A power supply is to supply DC at 12 volts at 5 amperes. The power transformer should be rated higher than:

1. 17 watts

2. 2.4 watts

3. 6 watts

4. 60 watts

> Power, expressed in Watts = Voltage, in Volts, TIMES Current, in Amperes.  P = E * I.  Watts = Volts * Amperes.

B-003-17-6 (2) The diode is an important part of a simple power supply. It converts AC to DC, since it:

1. has a high resistance to AC but not to DC

2. allows electrons to flow in only one direction from cathode to anode

3. has a high resistance to DC but not to AC

4. allows electrons to flow in only one direction from anode to cathode

> A DIODE, vacuum tube or semiconductor, has two electrodes:  Anode and Cathode.  Electrons flow from Cathode to Anode in a forward-biased (i.e., a diode subjected to a voltage polarity which permits conduction) diode.

B-003-17-7 (3) To convert AC to pulsating DC, you could use a:

1. transformer

2. capacitor

3. diode

4. resistor

> A DIODE, vacuum tube or semiconductor, has two electrodes:  Anode and Cathode.  Electrons flow from Cathode to Anode in a forward-biased (i.e., a diode subjected to a voltage polarity which permits conduction) diode.

B-003-17-8 (1) Power-line voltages have been made standard over the years and the voltages generally supplied to homes are approximately:

1. 120 and 240 volts

2. 110 and 220 volts

3. 100 and 200 volts

4. 130 and 260 volts

> Nominal household voltages have slowly come up since the early 20th century from 110V, to 115V, to 117V, to 120V.  The current standard is 120V and 240V.  240V is used for energy-hungry devices like water heaters, clothes dryers, electric ovens AND high-power linear amplifiers.

B-003-17-9 (4) So-called "transformerless" power supplies are used in some applications (notably tube-type radios and TV receivers). When working on such equipment, one should be very careful because:

1. DC circuits are negative relative to the chassis

2. chassis connections are grounded by the centre pin of the power source's plug

3. the load across the power supply is variable

4. one side of the line cord is connected to the chassis

> 120V AC household current is delivered over two wires:  one 'neutral' at ground potential and a 'live' wire at 120 V AC above ground potential.  If a fault occurs and YOU become part of the return path from a 'live' wire to ground, you could be electrocuted.

B-003-17-10 (2) If household voltages are consistently high or low at your location, this can be corrected by the use of:

1. a full-wave bridge rectifier

2. an autotransformer

3. a variable voltmeter

4. a proper load resistance

> An 'autotransformer':  a transformer where primary and secondary are simply taps on a common winding.  An autotransformer can efficiently provide small adjustments to voltage.  A 'Rectifier' converts AC to 'pulsating DC'.  A 'Voltmeter' measures voltage.  A 'Resistance' opposes current flow.

B-003-17-11 (1) You have a very loud low-frequency hum appearing on your transmission. In what part of the transmitter would you first look for the trouble?

1. the power supply

2. the variable-frequency oscillator

3. the driver circuit

4. the power amplifier circuit

> key word:  HUM.  Remember the 'Power Supply' block diagram:  a 'Rectifier' (diode) converts AC into 'pulsating DC'.  A 'Filter' then smoothes out the 'pulsating DC' into pure DC.  If the 'Filter' is deficient, hum or buzzing will appear on the transmitted signal.

