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MASS. RADIO SCHOOL - 18 Boylston St., Boston
FINAL EXAMINATION
BROADCAST - RADIOTELEPHONE OFERATOR'S LICENSE - FIRST CLASS.

Instructiens: Place your name at the top of each page in upper
right hand corner. Write on one side of paper
enly. The questlons are short but the gplicant
1s expected to state clearly their full knowledge.

DIAGRAM: Draw a neat diagram of a modern crystal controlled
master oscillator - power amplifier telephone
broadcast transmitter ineluding speech input equlp-
ment, source of power and antenna system. State
number and type of tubes employed, operating
voltages and power output. Include a dia ram of a
receiver suitable for listening in on 500 K., C.
while the transmitter 1is in operation. (This dia-
gram counts for 10 points on the U. S. Govt,
examination when properly and neatly drawn, )

This examination should be returned to the school in sufficlent
time to have the instructor check it prior to your going to ‘the
Custom House for the U. S, Government examination.

The Rpdio Inspector at the Custom House Judges your knoweldge of
radio by whrt you write on the subject.

Keep in mind you must be able to properly express yéur thoughts
and ldeas in WRITING, to successfully pass the U. S, Government
examina tione for radio operators license,
The questions follow, :

GENERAL

1., Draw a dizgram and explain the operstion of the double button
# mlierophone. What are 1ts advantages and disadvantages?

2. Drew a dilagram and explain the operation of the condenser mic-
rophone. Why does not the diaphragm vibrate at 1ts resonant
freauency in response to some of the musical notes?

3. Explain how a velocity mierophone works, Show by diagram how
1t 1s constructed.

. %4, Over what range of frequencles should a good broadcast

microphone respond?
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Draw a dlagram showling how a magneﬁic phono pickup is con-
structed. Explain how 1t operates. :

Illustrate the construction of & crystal microphone. Ex-
plain how it operates.

What is a "T" pad (or network)? For what purpose is 1t used?

Under what circumstances would an "L" network be chosen
rather than & transformer for impedance matching?

B
Where would an "H" network be used?

Draw a diagram and explain the construction of a fader. Where
or for what purpose are faders used in broadcast work?

Draw a response curve éhowing the frequency response of a
typlical telephone line.

Show by diagram how an equalizer would be connected into a
telephone line. Explain how the equalizer works.

Illustrate two'types of volume level indicators and explain
how each works.

Why are loading coils used in connection with telephone lines?

What is the purpose of the small amplifier that is oftan bullt
into the microphone stand or housing? Why isn't this am-
plifier installed with the others in the control room?

Under what circumstances may a simple potentiometer be used as
a level control?

Draw a diagram of a four-channel mixing panel and explain how
it works.

What is the function of the speech amplifier of the broad-
cast transmitter? What two factors determine the power that
the speech amplifier must deliver?

Draw a diagram of an audio system showing: Microphone mixer,
line amplifier, level control, telephone line, equalizer and
at least two stages of the main speech amplifier. Do not
show the power supply.
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g effect
What is meant by the term "piezo-electric"? Name three aystals
that possess this property. :

What are the advantages and disadvantages in the use of (a) ‘the
A-cut quartz crystal. (b) The Y-cut quartz crystal.

To what extent would the frequency of an X-cut crystal change -
with an increase in temperature of one degree C.? Would the
frequency increase or decrease? How and to what extent would
the frequency of a Y-cut crystal change as a result of the

same variation of temperature. + 70

Draw a diagram showing the construction of a crystal oven or
constant temperature chamber. Illustrate two kinds of thermo-
stats used in constant temperature work.

Draw a schematic diagram showing the circults of a temperature
control system using mechanical relays to control the flow of
heater current. Show by diagram how a vacuum tube may be
gubstituted in place of the mechanical relay. Explain how the
latter system works. .

How would a broadcast station operator know whether or not the
temperature control system of the transmitter is functioning
properly?

Why are not the very high frequencies used in police radio
systems generzated directly in the crystal oscillator?

What is a buffer amplifier? Explain fully.

What class of operation (A, By, or C) is usually used in the
buffer stage of a broadcast transmitter?

What is a frequency doubling amplifier? How does such an
amplifier differ from those ordinarily used in radlo frequency
amplification?

How would you adjust the plate and grid potentials of a
frequency doubling amplifier for maximum efficiency?

Explain the theory of the operation of the frequency doubling
amplifier.

What is meant by the term "Class A operation” as applied to
amplifiers. Under what circumstances would Class A operation
be chosen in preference to B or C operation?

How would the cost of a class A amplifier installation differ
from that of a B or C installation for the same power output?

What can you say in regard to the cost of operation of a Class
A amplifier as compared to the operating costa of B and C
operation?

How would you determine whether or not an amplifier is
operating Class A%
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Define Modulation as the term 1s used in radio work.

What 1s meant by percentage modulation? Given the average
maximum and minimum amplitudes of a modulated wave, how would
you determine the percentage of modulation?

What are the side bands of a radio telephone signal? What 1s
meant by side band frequencies? What range of slde band
frequencies are required in radlo broadcast work?

What 1s meant by the envelope of a modulated wave?

What is the source of the power usel to generate the carrier
way? What iz the source of the power used to generate the side
band components?

Draw a diagram of a simple radio telephone transmitter using
Helising modulation. Explain how the carrier wave 1ls modulated.

What plate efficiency can be expected in & class C plate
modulated amplifier? What plate efficlency can be expected of
the modulator if: (a) 1t 1s operated class A? (b) it is
operated class B?

What is meant by overmodulation? What would cause overmodulation?

Why ie a high percentage of modulation desirable?

Why does a square law detector cause distortion when responding
to a highly modulated wave? What percentage of Harmonlec dis-
tortion should be expected when such a detector 1s responding
to a wave modulated 100%? What percentage of harmonlc dls-
tortion should be expected when the same detector 1s responding
to a wave modulated only 50%% .

Explaein how and WHY the percentage of modulation of a signal
that 1s being amplified by a class C amplifier can be changed
by changing the grid bias on the amplifier tube.

What is the relationship between the modulator output and the
Class C plate power input necegsary to bring about 100%
modulation?®

How would you use a "scope" to measure percentage of modulation?

How could you tell by observing the antenna ammeter whether or
not the signal radiated from your station is modulated 100%%

How does the power on the modulation peaks compare with the
normal carrier power when the carrier 1is modulated 100%°?

To what extent does the average carrler power lincrease during
100% modulation?
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What are three methods of preventing the radiation of harmonics
from broadcast transmitters?

How would you change the wavelength at which a broadcast trans-
mitter operates? Explain fully.

What is a frequency monitor? Explain how the device would be
used.

What is meant by "shot effect" as the term 1s used in high gain
amplifier work?

State the advantages and disadvantages in the use of: (a) the
thermeonlc rectifier type of power supply. (b) the motor
generator type of power supply.

What are some of the characteristics and properties of the high
vacuum type of rectifier tube?

What are some of the characteristics and properties of the
mercury vapor type of rectifier tube?

Why would not the high vacuum type of rectifier tube chosen as
a rectifler in a power supply intended for use with a class B
amplifier?

What is meant by "inverse peak voltage" as the term is used in
connection with rectifier tubes?

Whet is meant by a flashback in a rectifier tube? What would
gcause eush a Zlash buck?

What is she function of the filter in a rectifier tube of power
supnly?

Draw & dlagram of a filter suitable for us e in a power supply
and explein how 1t operates.

Why is heavy insulatioch used at the low voltage filament trans-
formers of a rectifier type of power supply?

Draw a circulit diagram of a three phase-half wave rectifier.

What protective devices are used in the power supply clrcults
of a broadcast transmitter?

Where and for what purpose are delayed action relays used in the
power supply circuits of the broadcast transmitter?

What is meant by the voltage regulation of a power supply system?

What effect would poor voltage regulation have on the output of
a brocadcast transmitter?

What type of rectifier is noted for its fine voltage regulations?

What must be done to keep a rectifier type of power supply in
g 'ood operating condition?
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What is meant by "positive modulation" and "negative modulation
as the terms are used in connection with the cathode ray
modulation meter?

How would you measure percentage modulation using a vacuum tube
peak voltmeter?

In selecting tubes for the broadcast transmitter, what power
would you allow for the excitation of the grids of the power
amplifier tubes?

What would cause the antenna ammeter to show a decreased antenna
current during modulation?®?

Draw a circuit diagram of a receiver suitable for maintaining
the watch on 600 meters in the immedlate vicinity of a broad-
cast transmitter,

Explain the theory of the operation of: (a) the grid detector
(b) the plate detector.

Why does the square law detector cruse bad distortion of highly
modulated signals? What percentage of distortion should be
expected at the output of a square law detector when the input
signal is modulated 100%?

How is plate circuit to grid circult coupling through the power
supply prevented in receiving equipment?

Explain the theory of heterodyne reception.

Why will a sharply tuned receiver cause distortion of a mod-
ulated signal?

What is a tetrode? What advantages has the tetrode over the tri-
ode in R, F., amplification?

What are the functions of the following parts of the super-
heterodyne receiver? (a) The first detector. (b) The oscillator.
(¢c) The intermediate amplifier. (d) The second detector.

What is meant by "pseudo image" as the term is used 1n super-
heterocdyne work?

What i1e the law regarding the rebroadcasting of programs?

What is the law regarding the use of a broadcast station by
candidates for public office?

What is an experimental relay broadcast station? On what freg-
uencies do such stations operate? What 1s a munlecipal police
station? What is a special emergency station? What is a marine
fire station?
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Explain both the direct and the indirect methods of determining
the operating power of a broadcast station as set forth by the
Communications Commission.

Between what limits must the frequency of a broadcast station
be maintained?

What is the program log? What 1s the operating log? List some
of the items that must be entered in each of these logs.

What 1s the minimum percentage of modulation permissable in the
broadcast service?

What is meant by frequency tolerance? State the permlissable
tolerances for several of the radio services.

What are the Comalssion's rules in regard to the broadcasting
of mechanical reproductions?

What penalties may be imposed upon a person found guilty of
mallclious interference with the service of other stations?

What penalty is provided for the violation of any section of
the Radio Act of 19347

What penalty does the Radio Act of 1934 provide for the
viclation of any of the rules of the Convention of Madrid?



