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GENERAL INFORMATION

The questions printed herein are representative of the scope of
the questions contained in the various elements of the commer-
cial radio operator examination.

Element 1 of the examination consists of 20 questions and 5 per-
cent credit will be allowed for each question answered correctly.
Elements 2, 4, 5 and 8 of the examination contain 50 questions
each. Two percent credit will be allowed for each correct solu-
tion. Elements 3, 6 and 7 consist of 100 questions each and 1
percent credit will be allowed for each correct solution to these
questions.

The 50 questions of Element 2 are subdivided so that a candi-
date who wishes to do so may, for 10 of the questions, select
the subject to be dealt with from one of three fields, namely
ship, coastal, or aircraft radiotelephony.

None of the questions in the commercial radio operator license
examination requires an essay or explanatory type of answer.
In answering the type of question in which several choices are
given, the applicant must choose one (and only one) of the
answers shown. The numeral preceding the answer which is
selected as correct must be inserted in the space which is pro-
vided at the right-hand side of the question. Two examples of
this type of question are given below:

965.07 Seattle is located in:

1. Nebraska.

2. New York.

3. Oregon.

4. Washington.

5. Texas. 4

965.08 Seattle is not located in:
1. The Western Hemisphere.
2. The United States.
3. North America.
4. Washington.
5. Canada. 5
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(If)

The other types of questions which may be found in the
examination are to be answered by the solution of a simple
mathematical problem, the drawing of a diagram, the completion
of an incomplete diagram, or the correction of an incorrect dia-
gram, as required. In the correction of an incorrect diagram,
any connection or symbol which is to be eliminated shall be
crossed out by means of a wavy line or by short diagonal cross
lines.

The applicant must sign his name in the space which is pro-
vided on each sheet of the examination. Before beginning the
examination, the applicant should read carefully the instructions
printed on the element envelope.

All paper for writing examinations will be furnished. Books
or papers may not be taken into the examining room.

Additional information pertaining to the commercial radio
operator examinations may be found in part 13 of the Com-
mission’s rules, published as a separate document and normally
obtainable from the Superintendent of Documents, U. S. Printing
Office, Washington 25, D. C.

Regulatory information commonly used in preparing for com-
mercial radio operator examinations is to be found in appendix
I, which contains extracts from the following:

Communications Act of 1934, as amended.

International Radio Regulations, Atlantic City, 1947.

International Telecommunication Convention, Atlantic City,
1947.

Telegraph Regulations (Paris Revision, 1949).

Civil Air Regulations.

International Civil Aviation Organization Publications.

Agreement Between the United States of America and
Canada for Promotion of Safety on the Great Lakes by
Means of Radio.

Rules and Regulations of the Federal Communications Com-
mission.

Appendix 1I contains tables of abbreviations used in radio
communications and the International Telegraph Code with punec-
tuation symbols.

Appendix IIl contains material for use in preparing for LEle-
ments 2 and 5.

KEY TO ABBREVIATIONS

Sec. - Refers to a section of the Communications Act of 1934.

Art. . ____ Refers to an article of the International Radio Regulations
(Atlantic City 1947).

R.&R. ....__ Refers to a provision of the Rules and Regulations of the

Federal Communications Commission.

|
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GLR ________ Refers to regulations annexed to Agreement between the
United States and Canada for Promotion of Safety on the
Great Lakes by Means of Radio.

CAR ________ Refers to Civil Air Regulations.

ICAO .______ Refers to International Civil Aviation Organization Publica-
tions.

S. G. E. P. ___Standards of Good Engineering Practice.

T.R. _______ Refers to the International Telegraph Regulations (Paris Re-

vision, 1949).

Caveat: The revision of the Study Guide in which this caveat appears is
based upon the Communications Act of 1934, as amended to May 15,
1955, and Commission Rules and Regulations and all treaty and con-
vention provisions in force on that date.
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ELEMENT I
QUESTIONS ON BASIC LAW

1. Where and how is an operator license or permit obtained?’
(R. & R. Part 13.11.)

2. Must a person designated to operate a radiotelephone station
post his operator license or permit and, if so, where? (R. & R.
13.6.)

3. How must a person who receives a Notice of Violation from
the FCC reply? (R. & R. 1.401.)

4. How soon does the FCC require a response to a Notice of
Violation? (R. & R. 1.401.)

5. If a person cannot respond to a Notice of Violation in the
time prescribed by the FCC is it necessary to explain the reason
for any delay? (R. & R. 1.401.)

6. Should the answer to each Notice of Violation be complete
and should reference be made to remedial action, if any specific
remedial steps are necessary? (R. & R. 1.401.)

7. To whom is a response to a Notice of Violation addressed?
(R. & R. 1.401.)

8. May the FCC suspend an operator license or permit for due
cause? (Sec. 303 (m).)

9. Can suspension of an operator license or permit take effect
prior to notification? (Sec. 303 (m).)

10. How soon after receiving notification of suspension of an
operator license or permit does a suspension order become effec-
tive? (Sec. 303 (m).)

11. May a person who has received an order of suspension of
operator license or permit request a hearing? (Sec. 303 (m).)

12. Is it prohibited by law to transmit unnecessary and super-
fluous signals? (Art. 18-1.) Is profane and obscene language
prohibited? (Criminal Code 18, U. S. C. 1464.)

13. Does the Government have authority to impose fines for
failure to comply with the rules and regulations governing the
use of radio on compulsorily equipped ships? (Sec. 502.)

14. What must a person do whose operator license or permit
has been lost, mutilated or destroyed? (R. & R. 13.71.)

15. In applying for a duplicate operator license or permit,
what documentary evidence must be submitted along with an
application? (R. & R. 13.71.)

(1)
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16. 1s it permissible to operate pending receipt of a duplicate
operator license or permit after application has been made for
reissue? (R. & R. 13.72.)

17. What provision is made for operation without an actual
operator license or permit pending receipt of a duplicate? (R. &
R. 13.71.)

18. Is the holder of a radiotelephone third-class operator per-
mit authorized to makeé technical adjustments to the transmitter
he operates? (R. & R. 13.61.)

19. Should a radio station that is required to be operated by a
licensed radio operator be a licensed radio station? (Sec. 318.)

20. Are communications bearing upon distress situations sub-
Ject to the secrecy provisions of law? (Sec. 605.)

21. What penalty is provided by law for willful and knowing
violation of regulations imposed by the Federal Communications
Commission and of radio treaties? (Sec. 502.)

22. What penalty is provided by law for willful and knowing
violation of the radio laws? (Sec. 501.)

23. Are radio stations subject to inspection by the Federal
Communications Commission? (Sec. 303 (n).)

24. In radiotelephony, what are the distress, urgency, and
safety signals? (Art. 37.)

25. In radio communication, what does the transmission of the
“distress”, “urgency” and “safety” signals signify, respectively?
(Art. 37.)

26. What information must be contained in a distress message ?
(Art. 37-14.)

27. Under what conditions may a mobile radio station send a
distress message for another mobile station in distress? (Art.
37-18.)

28. In the case of a mobile radio station in distress what sta-
tion is responsible for the control of distress message traffic?
(Art. 37-22.)

29. What does the distress call consist of when sent by radio-
telephony? (Art. 37-12.)

30. How may necessary corrections to the log record be made?
(R. & R. 7.192, 8.184, 9.156.)

31. How soon before expiration of an operator license or per-
mit should application be made for renewal? (R. & R. 13.11.)

32. Is it prohibited by law to transmit false or fraudulent sig-
nals of distress? (Sec. 325.)

33. What is the priority of the urgency signal? (R. & R.
8.177.) 3




ELEMENT II
BASIC OPERATING PRACTICE
GENERAL

1. If a radiotelephone operator desires to make a brief test
of a transmitter what would be a good choice of words to use in
the test?

2. Why is it important to avoid unnecessary calls by radio-
communication?

3. Is it required that a person listen on a channel before
transmitting ?

4. Why is it advisable to listen on a channel before transmit-
ting?

5. Why should a trial of the radiotelephone installation be
made every day?

6. How can the radiotelephone installation be tested?

7. Before placing the transmitting apparatus of a radio sta-
tion in operation for a test what precautions must be taken?

8. What is the correct form for transmitting a distress call
by radiotelephony? (Art. 37-12.)

9. Why is it a good policy to be brief in radiotelephone con-
versations?

10. What is the significance of the word “clear” when trans-
mitted at the end of a radiotelephone communication?

11. Are there any ill effects to radio communication if the
operator shouts into the microphone?

12. Is it a good practice to shield the microphone with the
hands when speaking into a microphone in a noisy location?

13. In radiotelephone communications why should the operator
use well-known words and phrases and simple language as much
as possible?

14. What is the operator’s responsibility upon hearing the word
“security’” repeated three times? (Art. 37—43.)

15. What must the operator do if he is told that he is interfer-
ing with a distress call? (Art. 37-13.)

16. What is the significance of the word “over” when trans-
mitted at the end of a radiotelephone communication?

(3)
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17. What is indicated by the word ‘“‘out” when transmitted at
the end of a radiotelephone communication?

18. Can a radio operator always consider his radiotelephone
conversation completely confidential and not heard by other per-
sons?

19. In calling a station by radiotelephony how many times does
the calling station generally repeat the call sign or name of the
calling station in each calling transmission?

20. Would you listen on a shared channel before transmitting?
Why ?

21. Under normal conditions would a transmission on a calling
frequency be proper if the receiver for that frequency was in-
operative?

22. What is the difference between calling and working fre-
quencies?

23. Why is it important to clearly give the station call sign?

24. Should a test of the radiotelephone equipment be made
each day?

25. Should messages bearing upon safety, including weather
information, he given priority over business messages? (R. & R.
8.177.)

26. If a station is required by law to listen on a calling and
distress frequency, when may the listening be discontinued?

27. Why should a radiotelephone transmitter be kept off-the-
air when voice transmissions are not in progress?

28. Why is it beneficial for the transmitter of a radio station
to be in constant readiness for making a call?

29. If a station is required to maintain effective listening on a
distress frequency why is it desirable for the equipment to return
automatically to reception on the distress frequency immediately
after completing use of the equipment on another frequency?

30. Why is rapid frequency change of the transmitter and
receiver desirable?

31. What would you do as radiotelephone operator if you were
told that your voice was distorting?

32. What is the correct form for transmitting a distress call
by radiotelephone?

33. Under what conditions may a radiotelephone station employ
a calling frequency as contrasted to a working frequency? (Art.
34-9.)

34. In calling a station by radiotelephony should the calling
station repeat the call sign or name of the called station in each
calling transmission more than three times?
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35. Why should stations using a shared frequency leave an
interval between calls?

36. Under what conditions may it be desirable to repeat im-
portant words by radiotelephony ?

37. What is the operator’s responsibility upon hearmg a dis-
tress call in the mobile services?

38. Is it good practice to listen on the working frequency to
be later used before making an initial call on the calling fre-
quency?

39. Why is it important to avoid unnecessary calls by radio-
communication?

40. State why station identification should be clearly made by
a radio transmitting station.

41. When routine radio communications are unreliable due to
static or fading, should the operator continue transmitting or
wait for more favorable conditions?

42. What is the order of priority for radiotelephone com-
munications?

SPECIAL

1. In making a ship-to-ship contact, except in an emergency
involving safety, how long may a ship radiotelephone station
continue calling in each instance? (R. & R. 8.366.)

2. Except in an emergency involving. safety, if a ship radio-
telephone station does not receive a reply after calling, how long
must it wait before calling again? (R. & R. 8.366.)

3. What types of communications may be transmitted by ship
stations on the ship-to-ship frequencies between 2000 and 3000
ke? (R. & R. 8.366.)

4. In regions of heavy traffic how long may the ship-to-ship
radiotelephone frequencies between 2000 and 3000 kec. be used
for any one exchange of communications? (Other than distress
and emergency communications.) (R. & R. 8.366.)

5. How is a ship radiotelephone station required to be identi-
fied in connection with its operation? (R. & R. 8.364.)

6. Do public coast stations normally charge for forwarding
messages reporting dangers to navigation? (R.& R. 7.179.)

7. How does the licensed operator of ship radiotelephone sta-
tion exhibit his authority to operate the station? (R. & R. 13.6,
8.156.)

8. If a radiotelephone installation provided on board ship for
safety purposes, in accordance with treaty, becomes defective
what action must the licensed operator take? (GLR-2.)
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9. Who signs the radio log of a ship radiotelephone station
certifying to entries made therein? (R. & R. 8.368.)

10. What are the requirements with respect to listening watch
in a ship radiotelephone station during its hours of service in
the 2000-3000 kc. band? (R. & R. 8.223.)

11. Who may operate the radiotelephone set aboard a vessel?
(R. & R. 8.151, 13.61.)

12. Is it necessary for all vessels having knowledge of distress
traffic to follow the traffic even if they do not take part in it?
(Art. 37-24.)

13. What is the proper form to use in acknowledging a distress
message? (Art. 37-27, 34-6.)

14. What information is required to be sent following ac-
knowledgment of a distress message? (Art. 37-28.)

15. Is it necessary that the authority of the master or person
responsible for the vessel be obtained prior to sending informa-
tion required following acknowledgment of a distress call? (Art.
37-28.)

16. Is it desirable that care be taken to ensure an acknowledg-
ment to a distress message will not interfere with other acknowl-
edgments from vessels better able to assist? (Art. 37-19.)

17. Is a vessel which hears a distress message but is not in a
position to assist required to take all possible steps to attract
the attention of stations which might be in a position to assist?
(Art. 37-29.)

18. Is it necessary to make a trial of the ship radiotelephone
installation every day? (GLR-2.)

19. How can the radiotelephone installation be tested each
day? (GLR-2.)

20. If the radiotelephone ship installation is normally used
during the day is it necessary to make any special test com-
munication for the purpose of trying the radio? (GLR-2.)

21. How would you contact another vessel prior to actually
communicating with it for routine communication purposes?

22. What radio channel is used for communicating with the
United States Coast Guard?

23. What procedure would you use in contacting the United
States Coast Guard?

24. Is it permissible to use 2182 ke. for establishing contact
prior to communicating on an appropriate public correspondence
channel ?

25. What procedure would you use in contacting a coast station
on 2,182 kec. and what would you say over the air?

26. Is it permissible to communicate with coast stations or
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any other station on 2182 ke. except for safety purposes? (R. &
R. 8.352, 8.353, 8.366.)

27. Give a typical procedure you might use to call a vessel
when its identity is not known.

28. What daily attention should be given to the antenna tower
lights at a radio station? (R. & R. 17.37.)

29. What should be done in case of failure of the antenna tower
lights at a radio station? (R. & R. 17.37.)

30. How should station identification be made at a coast sta-
tion using radiotelephony? (R. & R. 7.310.)

31. If a licensed radio operator at the controls of a radio
station observes obscene language being spoken by another per-
son and transmitted through the facilities of the station, what
action should he take?

32. If a coast station hears a distress call from a mobile sta-
tion what action, if any, should the operator on duty take?
(Art. 37-13.)

33. Under what circumstances should a public coast station
employing radiotelephony use a calling frequency in establishing
a communication circuit with a ship or aircraft? (R. & R. 7.305.)

34, What type of radiotelephone communications must be
handled free by a public coast station which normally charges for
its service? (R. & R. 7.179.)

35. When calling a mobile radiotelephone station but receiving
no immediate reply, how often may a coast station using radio-
telephony repeat the call? (R. & R. 7.312.)

36. What is meant by “safety communication” in the maritime
mobile service? (R. & R. 7.7.)

37. What are the requirements with respect to log-keeping at
a coast station using radiotelephony? (R. & R. 7.314.)

38. Under what conditions may a coast station intervene in a
distress situation? (Art 37-25, 29.)

39. To what extent may a coast station using radiotelephony
communicate with stations other than ship stations? (R. & R.
7.302.)

40. What is indicated by the use of the word “break” in a
radiotelephone conversation?

41. What is indicated by the use of the word “Roger” as a
reply to a radiotelephone communication?

42. What is indicated by the expression ‘“words twice” when
transmitted by radiotelephone?

43. What is indicated by the use of the words ‘“read back” in
a radiotelephone communication?
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44. For what purpose is the frequency 121.5 Mec. authorized
to be used by an aircraft radio station? (R. & R. 9.312.)

45. What is the national calling and working frequency for air
carrier aircraft? (R. & R. 9.321.)

46. In lieu of using a call sign, how may a private aircraft
telephone station be identified in the course of operation? (R. &
R. 9.191.)

47. What types of communications or messages is an aircraft
radiotelephone station authorized to transmit? (R. & R. 9.311.)

48. When must an aircraft radio station and maintenance
records be made available for inspection? (R. & R. 9.192.)

49. How is the communication range of an aircraft radio
station on a very high frequency dependent upon the altitude of
the aircraft?

50. Why should an aircraft station avoid making unnecessary
on-the-air tests?

51. What is the normal calling procedure of a private aircraft
for contacting a control tower?

52. How should an air carrier aircraft radiotelephone station
normally be identified in operation in lieu of using the call sign?
(R. & R. 9.191.)

53. What is meant by a phonetic alphabet in radiotelephone
communication ?

54. What radio channel or channels are used by ships for
communicating by radiotelephone with the U.S. Coast Guard?
(R. & R. 8.352.)

55. Is it general practice for a ship to use 2182 kc. for estab-
lishing contact prior to communicating with a coast station on an
appropriate public correspondence channel? (R. & R. 8.366.)

56. How often should station identification be made at a base
or land radiotelephone station? (R. & R. 10.152.)

57. What entries must be made in the logs or records of radio
stations required to have antenna tower lights? (R. & R. 17.38.)

58. What attention should be given periodically to the antenna
tower lights and associated apparatus at a radio station? (R. &
R. 17.37.)

59. What precautions should be taken when a radio station is
left unattended in a public place?



ELEMENT III
BASIC RADIOTELEPHONE

1. By what other expression may a “difference of -potential”
be described?

2. By what other expression may an “electric current flow” be
described ?

3. Which factors determine the amplitude of the emf induced
in a conductor which is cutting magnetic lines of force?

4. Name four methods by which an electrical potential may be
generated.

5. If the diameter of a conductor of given length is doubled,
how will the resistance be affected?

6. If the value of a resistance, to which a constant emf is
applied, is halved, what will be the resultant proportional power
dissipation?

7. What method of connection should be used to obtain the
maximum no-load output voltage from a group of similar cells in
a storage battery?

8. What is the sum of all voltage drops around a simple d. c.
series circuit, including the source?

9. What method of connection should be used to obtain the
maximum short-circuit current from a group of similar cells in a
storage battery?

10. If the value of a resistance, across which a constant emf
is applied, is doubled, what will be the resultant proportional
power dissipation?

11. Name four materials which are good insulators at radio
frequencies. Name four materials which are not good insulators
at radio frequencies, but which are satisfactory for use at com-
mercial power frequencies.

12. Explain the factors which influence the resistance of a
conductor.

13. What effect does the cross-section area of a conductor have
upon its resistance per unit length?

14. Name four conducting materials in the order of their
conductivity.

15. What effect does a change in the dielectric constant of a
condenser dielectric material have upon the capacitance of a
condenser?

(9)
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16. Explain the effect of increasing the number of plates upon
the capacitance of a condenser.

17. If the specific inductive capacity of a condenser dielectric
material between the condenser plates were changed from 1 to 2,
what would be the resultant change in capacitance?

18. State the formula for determining the quantity or charge
of a condenser. The energy stored in a condenser.

19. Neglecting temperature coefficient of resistance and using
the same gauge of wire and the same applied voltage in each case,
what would be the effect, upon the field strength of a single layer
solenoid, of a small increase in the number of turns?

20. How may a magnetic compass be affected when placed
within a coil carrying an electric current?

21. Which factors influence the direction of magnetic lines of
force generated by an electromagnet?

22. Define the term “permeability.”

23. What unit is used in expressing the alternating current
impedance of a circuit?

24. What is the unit of resistance?

25. Explain the meaning of the prefix ‘“micromicro”.

26. What is the unit of capacitance?

27. What single instrument may be used to measure electrical
resistance? Electrical power? Electrical current? Electromotive
force?

28. Define the term “residual magnetism.”

29. What is the unit of electrical power?

30. What is the unit of conductance?

31. What is the unit of inductance?

32. What is the meaning of the prefix “kilo”?

33. What is the meaning of the prefix “micro”?

34. What is the meaning of “power factor”?

35. What is the meaning of the prefix “meg.”?

36: Define the term “conductance.”

37. What instrument is used to measure current flow?

38. Define the term “decibel.”

39. What is meant by “ampere turns”?

40. Define the term “inductance.”

41. Define the term “coulomb.”

42. State the three ordinary mathematical forms of Ohm’s Law.

43. If a vacuum tube having a filament rated at one-quarter
ampere and 5 volts is to be operated from a 6-volt battery, what
is the value of the necessary series resistor?

44. If the voltage applied to a circuit is doubled and the re-
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sistance of the circuit is increased to three times its former value,
what will be the final current value?

45. What should be the minimum power dissipation rating of a
resistor of 20,000 ohms to be connected across a potential of 500
volts?

46. If resistors of 5, 3, and 15 ohms are connected in parallel,
what is the total resistance?

47. What is the maximum rated current carrying capacity of a
resistor marked ‘5,000 ohms, 200 watts”? .

48. A milliammeter with a full-scale deflection of 1 milliampere
and having a resistance of 25 ohms, was used to measure an un-
known current by shunting the meter with a four (4) ohm re-
sistor. It then read 0.4 milliamperes. What was the unknown
current value?

49. What will be the heat dissipation, in watts, of a resistor of
20 ohms having a current of one-quarter (14) ampere passing
through it?

50. If two 10-watt, 500-ohm resistors are connected in parallel,
what are the power dissipation capabilities of the combination *

51. What is the formula used to determine the total capacitance
of three or more capacitors connected in series?

52. If condensers of 1, 3, and 5 microfarads arc connected in
parallel, what is the total capacitunce?

53. If condensers of 5, 3, and 7 microfarads are connected in
series, what is the total capacitance?

54. The charge in a condenser is stored in what portion of the
condenser?

55. Having available a number of condensers rated at 400
volts and 2 microfarads each, how many of these condensers
would be necessary to obtain a combination rated at 1,600 volts
and 1.5 microfarads?

56. The voltage drop across an individual condenser of a group
of condensers connected in series across a source of potential is
proportional to what factors?

57. What factors determine the charge stored in a condenser?

58. Given two identical mica condensers of 0.1 mfd. capacitance
each. One of these is charged to a potential of 125 volts and dis-
connected from the charging circuit. The charged condenser is
then connected in parallel with the uncharged condenser. What
voltage will appear across the two condensers connected in
parallel ?

59. What is the effect of adding an iron core to an air core
inductance?

60. What will be the effect of a shorted turn in an inductance?

T02-0€0 O - €6 - 2
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61. What is the relationship between the number of turns and
the inductance of a coil?

62. Define the term “reluctance”.

63. State the formula for determining the resonant frequency
of a circuit when the inductance and capacitance are known.

64. What is the formula for determining the power in a d. c.
circuit when the voltage and resistance are known?

65. What is the formula for determining the power in a d. c.
circuit when the current and resistance are known?

66. What is the formula for determining the power in a d. c.
circuit when the current and voltage are known?

67. What is the formula for determining the wavelength when
the frequency, in kilocycles, is known?

68. State Ohm’s Law for a. c. circuits.

69. Draw a simple schematic diagram showing a tuned-plate
tuned-grid oscillator with series-fed plate. Indicate polarity of
supply voltages.

70. Draw a simple schematic diagram showing a Hartley
triode oscillator with shunt-fed plate. Indicate power supply
polarity.

71. Draw a simple schematic diagram showing a tuned-grid
Armstrong type triode oscillator, with shunt-fed plate. Indicate
power supply polarity.

72. Draw a simple schematic diagram showing a tuned-plate
tuned-grid triode oscillator with shunt-fed plate. Indicate polarity
of supply voltages.

73. Draw a simple schematic diagram of a crystal controlled
vacuum tube oscillator. Indicate power supply polarity.

74. Draw a simple schematic diagram showing a Colpitts type
triode oscillator, with shunt-fed plate. Indicate power supply
polarity.

75. Draw a simple schematic diagram showing a tuned-grid
Armstrong type triode oscillator, with series-fed plate. Indicate
power supply polarity.

76. Draw a simple schematic diagram of an electron coupled
oscillator, indicating power supply polarities where necessary.

77. Draw a simple schematic diagram of a pentode type tube
used as a crystal controlled oscillator, indicating power supply
polarities.

78. Draw a simple schematic circuit showing a method of
coupling a high impedance loudspeaker to an audio-frequency
amplifier tube without flow of tube plate current through the
speaker windings, and without the use of a transformer.
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79. Draw a simple schematic diagram of a triode vacuum tube
audio frequency amplifier inductively coupled to a loudspeaker.

80. Draw a simple schematic circuit showing a method of re-
sistance coupling between two triode vacuum tubes in an audio
frequency amplifier.

81. Draw a simple schematic diagram showing a method of
transformer coupling between two triode vacuum tubes in an
audio frequency amplifier.

82. Draw a simple schematic diagram of a method of im-
pedance coupling between two vacuum tubes in an audio frequency
amplifier.

83. Draw a simple schematic diagram showing a method of
coupling the radio frequency output of the final power amplifier
stage of a transmitter to an antenna.

84. Draw a simple schematic diagram showing a method of
coupling between two tetrode vacuum tubes in a tuned radio fre-
quency amplifier.

85. Draw a simple schematic diagram showing a method of
coupling between two triode vacuum tubes in a tuned radio fre-
quency amplifier, and a method of neutralizing to prevent oscil-
lation.

86. Draw a simple schematic diagram of a diode vacuum tube
connected for diode detection, and showing a method of coupling
to an audio amplifier. *

87. Draw a simple schematic diagram of a triode vacuum tube
connected for plate or “power” detection.

88. Draw a simple schematic diagram of a triode vacuum tube
connected for grid-leak condenser detection.

89. Draw a simple schematic circuit of a regenerative detector.

90. Draw a simple schematic circuit of a radio frequency
doubler stage, indicating any pertinent points which will dis-
tinguish this circuit as that of a frequency doubler.

91. Draw a simple schematic diagram showing the method of
connecting three resistors of equal value so that the total re-
sistance will be two-thirds the resistance of one unit.

92, Draw a simple schematic diagram showing the method of
connecting three resistors of equal value so that the total re-
sistance will be one and one-half times the resistance of one unit.

93. Draw a simple schematic diagram showing the method of
connecting three resistors of equal value so that the total re-
sistance will be one-third of one unit.

94. Draw a simple schematic diagram showing the method of
connecting three resistors of equal value so that the total re-
sistance will be three times the resistance of one unit.
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95. Draw a diagram of a single-button carbon microphone cir-
cuit, including the microphone transformer and source of power.

96. What is meant by a “soft” vacuum tube?

97. Describe the electrical characteristics of the pentode,
tetrode, and triode.

98. What are the visible indications of a “soft” tube?

99. Describe the physical structure of a triode vacuum tube.

100. Describe the physical structure of a tetrode vacuum tube.

101. Does a pentode vacuum tube usually require neutraliza-
tion when used as a radio-frequency amplifier?

102. What is the meaning of “secondary emission”?

103. What is the meaning of “electron emission”?

104. Describe the characteristics of a vacuum tube operating
as a class C amplifier.

105. During what approximate portion of the excitation volt-
age cycle does plate current flow when a tube is used as a class
C amplifier?

106. Describe the characteristics of a vacuum tube operating
as a class A amplifier.

107. Describe the characteristics of a vacuum tube operating
as a class B amplifier.

108. During what portion of the excitation voltage cycle does
plate current flow when a tube is used as a class B amplifier?

109. Does a properly operated class A audio amplifier produce
scrious modification of the input wave form?

110. What is the meaning of the term “maximum plate dissi-
pation” ?

111. What is meant by a “blocked grid”?

112. What is meant by the “load” on a vacuum tube?

113. What circuit and vacuum tube factors influence the
voltage gain of a triode audio frequency amplifier stage?

114. What is the purpose of a bias voltage on the grid of an
audio frequency amplifier tube?

115. What is the primary purpose of a screen grid in a vacuum
tube?

116. What is the primary purpose of a suppressor grid in a
multi-element vacuum tube?

117. What is the meaning of the term “plate saturation”?

118. What is the most desirable factor in the choice of a
vacuum tube to be used as a voltage amplifier?

119. What is the principal advantage of a tetrode over a triode
as a radio-frequency amplifier?

120. What is the principal advantage of the tetrode as com-
pared to the triode, when used in a radio receiver?
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121. What is the principal advantage in the use of a diode
detector instead of a grid-leak type triode detector?

122. Draw a grid voltage-plate current characteristic curve of
a vacuum tube and indicate the operating points for class A,
class B, and class C amplifier operation.

123. What operating conditions determine that a tube is being
used as a “power detector’?

124. Why is it desirable to use an alternating current filament
supply for vacuum tubes?

125. Why is it advisable to reverse periodically the polarity of
the filament potential of high power vacuum tubes when a d. c.
filament supply is used?

126. Why is it important to maintain transmitting tube fila-
ments at recommended voltages?

127. When an alternating current filament supply is used, why
is a filament center-tap usually provided for the vacuum tube
plate and grid return circuits?

128. Explain the operation of a “grid leak” type detector.

129. List and explain the characteristics of a “square law”
type of vacuum tube detector.

130. Explain the operation of a diode type of detector.

131. Explain the operation of a “power” or “plate rectifica-
tion” type of vacuum tube detector.

132. Is a “grid leak” type of detector more or less sensitive
than a “power” detector (plate rectification) ? Why?

133. Describe what is meant by a ‘“‘class A amplifier.”

134. What are the characteristics of a class A audio amplifier?

135. What will be the effect of incorrect grid bias in a class A
audio amplifier?

136. What are the factors which determine the bias voltage for
the grid of a vacuum tube?

137. Why are tubes, operated as class C amplifiers, not suited
for audio frequency amplification?

138. Draw a circuit of a “frequency doubler” and explain its
operation. .

139. For what purpose is a “doubler” amplifier stage used?

140. Describe what is meant by “link coupling” and for what
purpose(s) is it used?

141. What factors may cause low plate current in a vacuum
tube amplifier?

142. Given the following vacuum tube constants Ep=1,000
volts, IP =150 ma., Ig=10 ma., and grid leak=5,000 ohms, what
would be the value of d. c. grid bias voltage?

143. Explain how you would determine the value of cathode
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bias resistance necessary to provide correct grid bias for any
particular amplifier.

144. What is the chemical composition of the active material
composing the negative plate of a lead-acid type storage cell?

145. What is the chemical composition of the active material
composing the negative plate of an Edison type storage cell?

146. What is the chemical composition of the active material
composing the positive plate of a lead-acid type storage cell?

147. How does a primary cell differ from a secondary cell?

148. What is the chemical composition of the active material
composing the positive plate of an Edison type storage cell?

149. What is the chemical composition of the electrolyte used
in an Edison type storage cell?

150. What is the chemical composition of the electrolyte of a
lead-acid storage cell?

151. What is “polarization” as applied to a primary cell and
how may its effect be counteracted?

152. Describe three causes of a decrease in capacity of an
Edison type storage cell.

153. What is the cause of the heat developed within a storage
cell under charge or discharge condition?

154. How may a dry cell be tested to determine its condition?

155. What will be the result of discharging a lead-acid storage
cell at an excessively high current rate?

156. What is the approximate fully charged voltage of an
Edison storage cell?

157. A six volt storage battery has an internal resistance of
0.01 ohm. What current will flow when a 3 watt, 6 volt lamp
is connected ?

158. What is the approximate fully charged voltage of a lead-
acid cell?

159. Why is low internal resistance desirable in a storage cell?

160. How may the condition of charge of an Edison cell best
be determined?

161. If the charging current through a storage battery is main-
tained at the normal rate, but its polarity is reversed, what will
result?

162. What are the effects of sulphation?

163. How may the state of charge of a lead-acid storage cell be
determined?

164. Why is laminated iron or steel generally used in the con-
struction of the field and armature cores of motors and generators
instead of solid metal?
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165. What is the purpose of “commutating poles” or “inter-
poles” in a d. ¢. motor?

166. How may the output voltage of a separately excited a. c.
generator, at constant output frequency, be varied?

167. If the field of a shunt wound d. c. motor were opened
while the machine was running under no load, what would be the
probable result(s) ?

168. Name four causes of excessive sparking at the brushes of
a d. c. motor or generator.

169. What is the purpose of a commutator on a d. c. motor?
On a d. c. generator?

170. What is meant by “counter emf” in a d. c¢. motor?

171. What determines the speed of a synchronous motor?

172. Describe the action and list the main characteristics of a
shunt wound d. c. motor.

173. Describe the action and list the main characteristics of a
series d. c. motor.

174. Describe the action and list the main characteristics of a
series d. c. generator.

175. List the main advantages of a full wave rectifier as com-
pared to a half wave rectifier.

176. Why may a transformer not be used with direct current?

177. What are the primary advantages of a high vacuum rec-
tifier as compared to the hot cathode mercury vapor rectifier?

178. What are the primary characteristics of a gas filled recti-
fier tube?

179. What are the primary advantages of a mercury vapor
rectifier as compared to the thermionic high vacuum rectifier?

180. Why is it desirable to have low resistance filter chokes?

181. When filter condensers are connected in series, resistors
of high value are often connected across the terminals of the in-
dividual condensers. What is the purpose of this arrangement?

182. What is the primary purpose of a “bleeder” as used in a
filter system?

183. Describe the construction and characteristics of a thermo-
couple type of meter; of a wattmeter.

184. Describe the construction and characteristics of a “D’Ar-
sonval” type meter.

185. Describe the construction and characteristics of a repul-
sion type ammeter.

186. Describe the construction and characteristics of a dy-
namometer type indicating instrument.

187. If two voltmeters are connected in series, how would you
be able to determine the total drop across both instruments?
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188. What type of meters may be used to measure radio fre-
quency currents?

189. Why are copper-oxide rectifiers, associated with d. c. volt-
meters for the purpose of measuring a. c., not suitable for the
measurement of voltages at radio frequencies?

190. If two ammeters are connected in parallel, how may the
total current through the two meters be determined?

191. Is the angular scale deflection of a repulsion iron vane
ammeter proportional to the square or square root of the current,
or merely directly proportional to the current?

192. Does an a. c. ammeter indicate peak, average or effective
values of current?

193. If two ammeters are connected in series, how may the
total current through the two meters be determined?

194. How may a d. c¢. milliammeter, in an emergency, be used
to indicate voltage?

195. What is the purpose of a multiplier resistance used with
a voltmeter?

196. What type of indicating instrument is best suited for use
in measuring radio frequency currents?

197. What is the purpose of a “shunt” as used with an am-
meter?

198. What effects might be caused by a shorted grid condenser
in a three-circuit regenerative receiver?

199. What would be the effect of a short-circuited coupling con-
denser in a conventional resistance coupled audio amplifier?

200. What might be the cause of low sensitivity of a three-
circuit regenerative receiver?

201. What is the effect of local action in a lead-acid storage
cell and how may it be compensated?

202. Why should adequate ventilation be provided in the room
housing a large group of storage cells?

203. When should distilled- water be added to a lead-acid stor-
age cell and for what purpose?

204. How may the polarity of the charging source to be used
with a storage battery be determined?

205. Describe the care which should be given a group of stor-
age cells to maintain them in good operating condition.

206. What may cause the plates of a lead-acid storage cell to
buckle?

207. What may cause “sulphation’” of a lead-acid storage cell?

208. What chemical may be used to neutralize a storage cell
acid electrolyte?
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209. What steps may be taken to prevent corrosion of lead-
acid storage cell terminals?

210. Why are bypass condensers often connected across the
brushes of a high voltage d. c. generator?

211. What may cause a motor-generator bearing to overheat?

212. How may the radiofrequency interference, often caused
by sparking at the brushes of a high-voltage generator, be mini-
mized?

213. Why are high reactance head telephones generally more
satisfactory for use with radio receivers than low reactance types?

214. What may cause packing of the carbon granules in a car-
bon button microphone?

215. Why should polarity be observed in connecting head tele-
phones directly in the plate circuit of a vacuum tube?

216. What precautions should be observed in the use of a
double-button carbon microphone?

217. If low impedance head telephones of the order of 75 ohms
are to be connected to the output of a vacuum tube amplifier, how
may this be done to permit most satisfactory operation?

218. What is the effect on the resonant frequency of connecting
an inductor in series with an antenna?

219. What is the effect on the resonant frequency of adding a
capacitor in series with an antenna?

220. What is the velocity of propagation of radio frequency
waves in space?

221. What is the relationship between the electrical and phy-
sical length of a Hertzian antenna?

222. If you desire to operate on a frequency lower than the
resonant frequency of an available Marconi antenna, how may
this be accomplished?

223. What will be the effect upon the resonant frequency 1f
the physical length of a Hertzian antenna is reduced?

224. Which type of antenna has a minimum of directional
characteristics in the horizontal plane?

225. What factors determine the resonant frequency of any
particular antenna?

226. If the resistance and the current at the base of a Marconi
antenna are known, what formula could be used to determine the
power in the antenna?

227. Does the resistance of a copper conductor vary with varia-
tions in temperature and if so, in what manner?

228. What material is best suited for use as an antenna strain
insulator which is exposed to the elements?
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229. What material is frequently used for relay contacts?
Why?

230. Describe the operation of a crystal detector (rectifier).

231. Why is rosin used as soldering flux in radio construction
work?

232. What is meant by a “harmonic”?

233. Why should all exposed metal parts of a transmitter be
grounded?

234. What is the difference between electrical power and elec-
trical energy?

235. How can the direction of flow of d. c. electricity in a
conductor be determined?

236. What instrument measures electric power?

237. What instrument measures electrical energy?

238. What is an electron? An ion?

239. With respect to electrons, what is the difference between
conductors and non-conductors?

240. Describe an electrolyte.

241. What is an “A” battery? A “B” battery? A “C” battery?

242. What are the lowest radio frequencies useful in radio
communication?

243. What radio frequencies are useful for long distance com-
munications requiring continuous operation?

244. What frequencies have substantially straight-line propa-
gation characteristics analogous to that of light waves and un-
affected by the ionosphere?

245. What effect do sun spots and aurora borealis have on radio
communications?

246. What type of modulation is largely contained in “static”
and “li