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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 precedmg 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:

Nebraska.

New York.

Oregon.

Washington.

Texas. 4

i

965.08 Seattle is not located in:

The Western Hemisphere.

The United States.

North America.

Washington.

Canada. 5

Lo

(2 4]
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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 Il contains tables of abbreviations used in radio
communications and the International Telegraph Code with punc-
tuation symbols.

Appendix II1 contains material for use in preparing for Ele-
ments 2 and 5.

KEY TO ABBREVIATIONS

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

Art. o ____ 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. e 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 Cornmunications 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 1
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. 13-1.) 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. Is it permissible to operate pending receipt of a duplicate
oper icense or permit after application has been made for
reissie? (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 make 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.)

2
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ELEMENT 11
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)

www americanradiohistorv com


www.americanradiohistory.com

4

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?

28. 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, be 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? )

87. What is the operator's responsibility upon hearing 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 kec. 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 kc. 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 kc. 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. WHhat 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 establishinfg
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 Mc. 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?
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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. .
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 capacitance?

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?
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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
serious 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 & radio receiver?

www americanradiohistorv com


www.americanradiohistory.com

15

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. 1s 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 low 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. ¢. 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 microphoné? ,

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 if
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 “lightning” radio waves?

247. What types of radio receivers do not respond to static
interference?

248. What crystalline substance is widely used in crystal oscil-
lators?

249. Why is the crystal in some oscillators operated at constant
temperature?

250. What is meant by “negative temperature coefficient” of a
quartz crystal when used in an oscillator?

251. What is the seventh harmonic of 360 kilocycles?

252. Describe the directional characteristics of the following
types of antennas:

(a) Horizontal Hertz Antenna.
(b) Vertical Hertz Antenna.
(¢) Vertical Loop Antenna.
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(d) Horizontal Loop Antenna.
(e) Vertical Marconi Antenna.

253. What is meant by the efficiency of a radio device?

254. What form of energy is contained in a sound wave?

255. What characteristic determines the pitch of a sound?

256. How many micromicrofarads are there in one microfarad?

257. What is the difference between a milliwatt and a killo-
watt?

258. What precaution should be observed when connecting elec-
trolytic condensers in a circuit?

259. Show by a diagram how to connect battery cells in series.

260. Show by a diagram how to connect battery cells in paral-
lel.

261. What material is used in the electrodes of a common dry
cell?

262. If the period of one complete cycle of a radio wave is
0.000001 second, what is the wave length?

263. Compare the selectivity and sensitivity of the following
types of receivers:

(a) Tuned radio frequency receiver.
(b) Superregenerative receiver.
(c) Superheterodyne receiver.

264. What type of radio receivers contain intermediate fre-
quency transformers?

265. What type of radio receiver is subject to image interfer-
ence?

266. What type of radiotelephone receiver using vacuum tubes
does not require an oscillator?

267. Describe the operation of a regenerative type receiver.

268. How may a regenerative type receiver be adjusted for
maximum sensitivity ?

269. What effect does the reception of modulated signals have
on the plate current of a grid leak-grid condenser type of detector?
On a grid bias type of detector?

270. What is meant by double detection in a receiver?

271. What is the purpose of a wave trap in a radio receiver?

272. What is the purpose of an oscillator in a receiver operat-
ing on a frequency near the intermediate frequency of the re-
ceiver?

273. Explain the purpose and operation of the first detector in
a superheterodyne receiver.

274. What is a “getter” in a vacuum tube?

275. What is “space charge” in a vacuum tube?
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276. Explain the operation of a triode vacuum tube as an
amplifier.

277. What is the approximate efficiency of a class A vacuum
tube amplifier? Class B? Class C?

278. Does d. c. grid current normally flow in a class A ampli-
fier employing one tube?

279. Why must some radio frequency amplifiers be neutralized ?

280. Describe how a vacuum tube oscillates in a circuit?

281. Is the d. c. bias normally positive or negative in a class A
amplifier?

282. What is the composition of filaments, heaters and cathodes
in vacuum tubes?

283. What is the direction of electronic flow in the plate and
grid circuits of vacuum tube amplifiers?

284. Draw a diagram showing a method of obtaining grid bias
to an indirectly heated cathode type vacuum tube by use of a
resistance in the cathode circuit of the tube.

285. Draw a diagram showing a method of obtaining grid
bias to a filament type vacuum tube by use of a resistance in the
plate circuit of the tube.

286. What is the impedance of a solenoid if its resistance is 5
ohms and 0.3 amperes flow through the winding when 110 volts
at 60 cycles is applied to the solenoid?

287. What is the conductance of a circuit if 6 amperes flow
when 12 volts d. c. is applied to the circuit?

288. What is the relationship between the effective value of a
radio frequency current and the heating value of the current?

289. What safety precautions should a person observe when
making internal adjustments to a television receiver to avoid
personal injury?

290. With measuring equipment that is widely available, is it
possible to measure a frequency of 10,000,000 cycles to within
one cycle of the exact frequency?

291. Do oscillators operating on adjacent frequencies have a
tendency to synchronize oscillation or drift apart in frequency?

292. What form of energy is stored in lead type storage bat-
teries?

293. What precaution should be observed when using and
storing crystal microphones?

294. If a 1,500 kilocycle radio wave is modulated by a 2,000
cycle sine wave tone, what frequencies are contained in the
modulated wave?

295. Why are laminated iron cores used in audio and power
transformers?

www americanradiohistorvy com


www.americanradiohistory.com

S

23

296. What are cathode rays?

297. Why is a high ratio of capacity to inductance employed
in the grid circuit of some oscillators?

298. What is the purpose of a buffer amplifier stage in a trans-
mitter?

299. What determines the speed of a synchronous motor? An
induction motor? A d. c. series motor?

300. What is the total resistance of a parallel circuit consisting
of one branch of 10 ohms resistance and one branch of 25 ohms
resistance?

301. Draw a diagram of a resistance load connected in the
plate circuit of a vacuum tube and indicate the direction of
electronic flow in this load.

302. Indicate by a drawing a sine wave of voltage displaced
180 degrees from a sine wave of current.

303. Show by a diagram how a voltmeter and ammeter should
be connected to measure power in a d. c. circuit.

304. Indicate by a diagram how the total current in three
branches of a parallel circuit can be measured by one ammeter.

305. Draw a graph indicating how the plate current in a
vacuum tube varies with plate voltage, grid bias remaining con-
stant.

306. Indicate by a drawing two cycles of a radio frequency
wave and indicate one wave length thereof.

307. Explain the purposes and methods of neutralization in
radio-frequency amplifiers.

308. In a circuit consisting of an inductance having a reactance
value of 100 ohms and a resistance of 100 ohms, what will be the
phase angle of the current with reference to the voltage?

309. What is the effective value of a sine wave in relation to
its peak value?

310. What is the meaning of “phase difference”?

311. What factors must be known in order to determine the
power factor of an alternating current circuit?

312. What are the properties of a series condenser, acting
alone in an a. c. circuit?

313. What is the reactance value of a condenser of 0.005
microfarad at a frequency of 1000 kilocycles?

314. State the mathematical formula for the energy stored in
the magnetic field surrounding an inductance carrying an electric
current.

315. What is the current and voltage relationship when induc-
tive reactance predominates in an a. c. circuit?

316. Given a series circuit consisting of a resistance of 4 ohms,
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an inductive reactance of 4 ohms and a capacitive reactance of
1 ohm; the applied circuit alternating e. m. f. is 50 volts. What
is the voltage drop across the inductance?

317. What would be the effect if d. c¢. were applied to the
primary of an a. c. transformer?

318. If a power transformer having a voltage step-up ratio of
one to five is placed under load, what will be the approximate ratio
primary to secondary current?

319. What is the meaning of “skin effect” in conductors of
radio frequency energy?

820. Neglecting distributed capacitance, what is the reactance
of a 5 millihenry choke coil at a frequency of 1000 kilocycles?

321. What is meant by the term “radiation resistance”?

322. What is the value of total reactance in a series resonant
circuit at the resonant frequency?

323. What is the value of reactance across the terminals of the
capacitor of a parallel resonant circuit, at the resonant frequency,
and assuming zero resistance in both legs of the circuit?

324. Given a series resonant circuit consisting of a resistance
of 6.5 ohms, and equal inductive and capacitive reactances of
175 ohms what is the voltage drop across the resistance, assum-
ing the applied circuit potential is 260 volts?

825. Given a series resonant circuit consisting of a resistance
of 6.5 ohms, and equal inductive and capacitive reactances of
175 ohms, what is the voltage drop across the inductance when
the applied circuit potential is 260 volts?

326. Under what conditions will the voltage drop across a
parallel tuned circuit be a maximum?

327. Draw a simple schematic diagram showing a method of
coupling a modulator tube to a radio frequency power amplifier
tube to produce plate modulation of the amplified radio frequency
energy.

328. Draw a diagram of a carrier wave envelope when modu-
lated 50 percent by a sinusoidal wave. Indicate on the diagram
the dimensions from which the percentage of modulation is deter-
mined.

3829. Draw a diagram of a microphone circuit complete with
two stages of audio amplification. '

330. Draw a simple schematic diagram showing a Heising
modulation system capable of producing 100-percent modulation.
Indicate power-supply polarity where necessary.

331. Draw a simple schematic diagram showing a method of
suppressor grid modulation of a pentode type vacuum tube.

832. Draw a simple schematic diagram showing a method of
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coupling a modulator tube to a radio frequency power amplifier
tube to produce grid modulation of the amplified radio frequency
energy.

333. What is meant by “frequency shift” or ‘“dynamic insta-
bility’’ with reference to a modulated radio frequency emission?

334. What is meant by “high level” modulation?

335. What is meant by ‘“grid modulation”? By ‘“plate modu-
lation" ?

336. What is meant by “low-level” modulation?

337. Describe the construction and characteristics of a “crys-
tal” type microphone.

338. Describe the construction and characteristics of a “carbon
button” type microphone.

-339. What might be the cause of variations in plate current of
a ‘“class B” type of modulator?

340. What is the relationship between the average power out-
put of the modulator and the modulator amplifier plate circuit
input, under 100 percent, sinusoidal plate modulation?

341. What would be the effect of a shorted turn in a class B
modulation transformer? In a class A modulation transformer?

342. Why is a high percentage of modulation desirable?

343. What are some of the possible results of overmodulation?

344. What might cause frequency modulation in an amplitude
modulated radio telephone transmitter?

345. What percentage of antenna current increase should be
expected between unmodulated conditions and 100 percent sinu-
soidal modulation?

346. What might be the cause of a decrease in antenna current
of a high level amplitude modulated radiotelephone transmitter,
when modulation is applied?

347. Why is it necessary to use an oscillating detector for
reception of an unmodulated carrier?

348. What is the purpose of shielding in a multistage radio
receiver?

349.. Explain what circuit conditions are necessary in a regen-
erative receiver for maximum response to a modulated signal.

350. What feedback conditions must be satisfied in a regen-
erative detector for most stable operation of the detector circuit
in an oscillating condition?

351. What are the advantages to be obtained from adding a
tuned radio frequency amplifier stage ahead of the first detector
(converter) stage of a superheterodyne receiver?

352. What feedback conditions must be satisfied in a regenera-
tive detector in order to obtain sustained oscillations?

387-051 O-70-3
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553. How is “automatic volume control” accomplished in a
radio receiver?

354. If a superheterodyne receiver is tuned to a desired signal
at 1000 kilocycles, and its conversion oscillator is operating at
1300 kilocycles, what would be the frequency of an incoming
signal which would possibly cause ‘“image” reception?

355. If a tube in the only radio frequency stage of your re-
ceiver burned out, how could temporary repairs or modifications
be made to permit operation of the receiver if no spare tube is
available?

356. What are the characteristics of “plate detection”?

357. What is the purpose of a ‘“radio frequency” choke?

358. What would be the effect upon a radio receiver if the
vacuum tube plate potential were reversed in polarity?

359. Draw a simple schematic diagram of a system of coup-
ling a single electron tube employed as a radio-frequency ampli-
fier to a Hertz type antenna.

360. Draw a simple schematic diagram indicating a link
coupling system between a tuned grid-tuned plate oscillator stage
and a single electron tube, neutralized amplifier.

361. Draw a simple schematic diagram of a push-pull, neu
tralized radio frequency amplifier stage, coupled to a Marconi-
type antenna system.

362. Draw a simple schematic diagram of a system of neu-
tralizing the grid-plate capacitance of a single electron tube
employed as a radio-frequency amplifier.

363. Draw a simple schematic diagram showing the proper
method of obtaining d. c. screen-grid voltage from the plate sup-
ply in the case of a modulated pentode, class C amplifier.

364. What is the purpose of a “buffer” amplifier?

365. What are the characteristics of a *“frequency doubler”
stage?

366. What are the advantages of a master oscillator-power
amplifier type of transmitter as compared to a simple oscillator
transmitter?

367. What are the differences between Colpitts and Hartley
oscillators?

368. What is the primary purpose of a grid-leak in a vacuum
tube transmitter?

369. By what means is feedback coupling obtained in a tuned-
grid, tuned-plate type of oscillator?

370. What may be the result of parasitic oscillations?

371. How may the production of harmonic energy by a vacuum
tube radio frequency amplifier be minimized?
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372. What is a definition of “parasitic oscillations”?

373. What is the purpose of a “Faraday” screen between the
final tank inductance of a transmitter and the antenna inductance?

374. How may the distortion effects caused by class B opera-
tion of a radio frequency amplifier be minimized?

375. What is the effect of carrier shift in a plate modulated
class C amplifier?

376. What are some possible indications of a defective trans-
mitting vacuum tube?

377. What would be the possible indications that a vacuum
tube in a transmitter has subnormal filament emission?

378. What are possible causes of negative carrier shift in a
linear radio-frequency amplifier?

379. In a modulated class C radio-frequency amplifier, what
is the effect of insufficient excitation?

380. What is the purpose of a “dummy antenna”?

381. In a class C radio-frequency amplifier stage of a trans-
mitter, if plate current continues to flow and radio-frequency
energy is still present in the antenna circuit after grid excitation
is removed, what defect would be indicated?

382. If the transmitter filament voltmeter should cease to
operate, how may the approximately correct filament rheostat
adjustment be found?

383. What are some possible causes of overheating vacuum
tube plates?

384. Should the plate current of a modulated class C amplifier
stage vary or remain constant under modulation conditions?
Why? : .

385. What is the effect of a swinging antenna upon the output
of a simple oscillator?

386. What factors permit high conduction currents in a hot
cathode type of mercury vapor rectifier tube?

387. List the principal advantages of a mercury vapor rec-
tifier over a high vacuum tube type of rectifier.

388. What effect does the resistance of filter chokes have on the
regulation of a power supply in which they are used?

389. Describe the theory of current conduction and rectifica-
tion by means of cold cathode, gassy diode vacuum tube.

390. Describe the principle of operation of a synchronous type
of mechanical rectifier.

391. What might be the result of starting a motor too slowly,
using a hand starter?

392. State the principal advantage of a “third brush” genera-
tor for radio power supply in automobiles.
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393. What materials should be used to clean the commutator
of a motor or generator?

394. List three causes of sparking at the commutator of a d. c.
motor.

395. Why is it sometimes necessary to use a starting resistance
when starting a d. c¢. motor?

396. List' the comparative advantages and disadvantages of
motor generator and transformer-rectifier power supplies.

397. If the reluctance of an iron-cored choke is increased by
increasing the air gap of the magnetic path, in what other way
does this affect the properties of the choke?

398. What is the effect upon a filter choke of a large value of
direct current flow?

399. What are the characteristics of a condenser-input filter
system as compared to a choke-input system?

400. What is the principal function of the filter in a power
supply?

401. What are the characteristics of a choke-input filter sys-
tem as compared to a condenser-input system?

402. What is the percentage regulation of a power supply with
a no-load voltage output of 126.5 volts and a full-load voltage
output of 115 volts?

403. What is the definition of “voltage regulation” as applied
to power supplies?

404. May two condensers of 500 volts, operating voltage, one
an electrolytic and the other a paper condenser, be used success-
fully in series across a potential of 1,000 volts? Explain your
answer.

405. What is the principal function of a “swinging choke” in
a filter system?

406. What is the purpose(s) of a “bleeder” resistor as used
in connection with power supplies?

407. What does a blue haze in the space between the filament
and plate of a high vacuum rectifier tube indicate?

408. When condensers are connected in series in order that
the total operating voltage of the series connection is adequate
for the output voltage of a filter system, what is the purpose of
placing resistors of high value in shunt with each individual
condenser?

409. If a high vacuum type, high voltage rectifier tube should
suddenly show severe internal sparking and then fail to operate,
what elements of the rectifier-filter system should be checked for
possible failure before installing a new rectifier tube?

410. If the plate, or plates, of a rectifier tube suddenly be-
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came red hot, what might be the cause, and how could remedies
be effected?

411. Draw a simple schematic diagram of a quartz crystal
controlled oscillator, indicating the circuit elements necessary to
identify this form of oscillatory circuit.

412. Draw a simple schematic diagram of a dynatron type of
oscillator, indicating the circuit elements necessary to identify
this form of oscillatory circuit.

413. Draw a simple schematic diagram of an electron coupled
oscillator, indicating the circuit elements necessary to identify
this form of oscillatory circuit.

414. What does the expression “positive temperature coeffi-
cient” mean, as applied to a quartz crystal?

415. Draw a simple schematic diagram of a crystal controlled
vacuum tube oscillator using a pentode type tube. Indicate
power supply polarity where necessary.

416. What will result if a d. c. potential is applied between
the two parallel surfaces of a quartz crystal?

417. What does the expression “negative temperature co-
efficient” mean, as applied to a quartz crystal?

418. What does the expression “low temperature coefficient”
mean, as applied to a quartz crystal?

419. What is the function of a quartz crystal in a radio trans-
mitter?

420. What may result if a high degree of coupling exists be-
tween the plate and grid circuits of a crystal controlled oscillator?

421. What is the purpose in maintaining the temperature of a
quartz crystal as constant as possible?

422. Why is a separate source of plate power desirable for a
crystal oscillator stage in a radio transmitter?

423. What are the principal advantages of crystal control over
tuned circuit oscillators?

424. What is the approximate range of temperature coefficients
to be encountered with X-cut quartz crystals?

425. Is it necessary or desirable that the surfaces of a quartz
crystal be clean? If so, what cleaning agents may be used which
will not adversely affect the operation of the crystal?

426. List the characteristics of a dynatron type of oscillator.

427. List the characteristics of an electron-coupled type of
oscillator.

428. Upon what characteristic of an electron tube does a dyna-
tron type of oscillator depend?

429. What is a multivibrator and what are its uses?

430. If a frequency meter having an over-all error propor-
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tional to the frequency, is accurate to 10 cycles when set at 600
kilocycles, what is its error in cycles when set at 1110 kilocycles?

431. What precautions should be taken before using a hetero-
dyne type of frequency meter?

432. What is the meaning of “zero beat” as used in connection
with frequency measuring equipment?

433. What precautions should be observed in using an absorp-
tion type frequency meter to measure the frequency of a self-
excited oscillator? Explain your reasons.

434. If the first speech amplifier tube of a radiotelephone trans-
mitter were over-excited, but the percentage modulation capa-
bilities of the transmitter were not exceeded, what would be the
effect upon the output of the transmitter?

435. What is the purpose of a ‘“preamplifier’”?

436. What are the advantages of using two tubes in push-pull
as compared to the use of the same tubes in parallel in an audio
frequency amplifier?

437. List four causes of distortion in a class A audio fre-
quency amplifier.

438. What is the purpose of bypass condensers connected
across an audio frequency amplifier cathode bias resistor?

439. What are the advantages of using a resistor in series
with the cathode of a class C radio frequency amplifier tube to
provide bias?

440. How may the generation of even harmonic energy in a
radio frequency amplifier stage be minimized?

441. What tests will determine if a radio frequency power
amplifier stage is properly neutralized?

442. Why is the plate circuit efficiency of a radio frequency
amplifier tube operating as class C higher than that of the same
tube operated as class B? If the statement above is false, explain
your reasons for such a conclusion.

443. Why does a class B audio frequency amplifier stage re-
quire considerably greater driving power than a class A ampli-
fier?

444. Discuss the input circuit requirements for a class B audio
frequency amplifier grid circuit.

445. When a signal is impressed on the grid of a properly
adjusted and operated class A audio frequency amplifier, what
change in average value of plate current will take place?

446. If the value of capacitance of a coupling condenser in a
resistance coupled audio amplifier is increased, what effect may
be noted?
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447. Why does a screen grid tube normally require Ko neu-
tralization when used as a radio frequency amplifier?

448. What instruments or devices may be used to adjust and
determine that an amplifier stage is properly neutralized?

449. What is meant by the term “unity coupling”?

450. Draw a diagram illustrating capacitive coupling between
two tuned radio frequency circuits.

451. Draw a diagram illustrating ‘“inductive” coupling be-
tween two tuned radio frequency circuits.

452. Draw a diagram illustrating “direct” or “Loftin-White”
coupling between two stages of audio frequency amplification.

453. List four classes of stations which may be operated by a
person holding a radiotelephone second-class license.

454. May the holder of a radiotelephone second-class operator
license adjust and service or supervise the adjustment and servic-
ing of any class of police radio station?

455. List four classes of stations, the equipment of which
may be adjusted and serviced by the holder of a radiotelephone
second-class operator license.

456. List three classes of stations which may not be serviced
or adjusted by the holder of a radiotelephone second-class opera-
tor license.

457. Is it necessary that the original operator license be
posted at an aeronautical station? An aircraft station? An air-
port station? A broadcast station? A ship station?

458. What is a “verification card” and under what circum-
stances may it be used?

459. If a ship-telephone station is assigned the frequency of
2738 kilocycles, and the maximum frequency tolerance is 0.02
percent, what are the highest and lowest frequencies within the
tolerance limits?

460. If an aircraft station is assigned the frequency of 3117.5
kilocycles, and the maximum tolerance is 0.01 percent, what are
the highest and lowest frequencies within the tolerance limits?

461. If a heterodyne frequency meter, having a calibrated
range of 1000 to 5000 kilocycles, is used to measure the fre-
quency of a transmitter operating on approximately 500 kilo-
cycles by measurement of the second harmonic of this transmitter,
and the indicated measurement was 1008 kilocycles, what is the
actual frequency of the transmitter output?

462. Define the following types of emission: A0, Al, A2, A3,
A4, A5,

463. In the adjustment of a radiotelephone transmitter. what
precautions should be observed?
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464. Explain the relation between the signal frequency, the
oscillator frequency and the image frequency in a superhetero-
dyne receiver.

465. What means are used to prevent interaction between the
stages of a multistage audio-frequency amplifier?

466. For what period of time must a log containing distress
entries be retained?

467. What effect, if any, does modulation have on the ampli-
tude of the antenna current of a frequency modulated trans-
mitter?

468. Why is a high percentage of modulation desirable in
amplitude modulated transmitters?

469. How would loss of radio-frequency excitation affect a
class C modulated amplifier when using a grid leak bias only?

470. What is the purpose of a center-tap connection on a fila-
ment transformer?

471. What would be the result of a short circuit of the plate
radio-frequency choke coil in a radio-frequency amplifier?

472. What are the advantages of push pull operation com-
pared to single tube operation in amplifiers?

473. What class of amplifiers is appropriate to use in a radio-
frequency doubler stage?

474. What is the ratio of modulator power output to modulated
amplifier plate power input for 100 percent amplitude modulation?

475. Draw a diagram of a Hartley oscillator. A Colpitts oscil-
lator.

476. Describe the construction and characteristics of (a) a
beam power tube, (b) a thyratron tube, and (¢) a battery charg-
ing rectifier tube.

477. What kind of vacuum tube responds to filament reactiva-
tion and how is reactivation accomplished?

478. What is the purpose of a bleeder resistor in the filter of a
high voltage d. c. power supply?

479. How much energy is consumed in 20 hours by a radio
receiver rated at 60 watts?

480. How does the value of resistance in the grid leak of a
regenerative type detector affect the sensitivity of the detector?

481. Compare the design and operating characteristics of class
A, class B, and class C amplifiers.

482. What are causes of downward fluctuation of the antenna
current of an amplitude modulated transmitter when the trans-
mitter is modulated?

483. What may cause upward fluctuation of the antenna cur-
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rent of an amplitude modulated transmitter when the transmitter
is modulated?

484. Explain how grid bias voltage is developed by the grid
leak in an oscillator.

485. Explain why radio-frequency chokes are sometimes placed
in the power leads between a motor-generator power supply and
a high powered radio transmitter.

486. What effect does inductive reactance in an a. c. circuit
have on the power factor of the circuit?

487. In what circuits of a radio station are three-phase cir-
cuits sometimes employed?

488. Explain the operation of a vacuum tube rectifier power
supply and filter.

489. What are the merits of a frequency modulation com-
munication system compared to an amplitude modulation com-
munication system?

490. What is meant by horizontal and vertical polarization
of a radio wave?

491. How should a transmitting antenna be designed if a ver-
tically polarized wave is to be radiated and how should the re-
ceiving antenna be designed for best performance in receiving
the ground wave from this transmitting antenna?

492. Draw a block diagram of a frequency modulation re-
ceiver and explain its principle of operation.

493. Draw a block diagram of a frequency modulated trans-
mitter and indicate the center frequency of the master oscillator
and the center frequency radiated by the antenna.

494. In a frequency modulation radio communication sys-
tem what is the meaning of modulation index? Of deviation
ratio? What values of deviation ratio are used in a frequency
modulation radio communication system?

495. Why is narrow band frequency modulation rather than
wide band frequency modulation used in radio communication
systems?

496. What is the purpose of a squelch circuit in a radio com-
munication receiver?

497. Discuss methods whereby interference to radio reception
can be reduced.

498. Draw a diagram of an absorption type wavemeter and
explain its principle of operation.

499. Draw a diagram of an ohmmeter and explain its prin-
ciple of operation.

500. Discuss Lecher wires; their properties and use.

501. If a 0-1 d. c. milliammeter is to be converted into a volt-
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meter with full scale calibration 100 volts, what value of series
resistance should be connected in serizs with the milliammeter?

502. What are wave guides? Cavity resonators?

503. What is the purpose of a diversity antenna receiving
system?

504. Why are insulators sometimes placed in antenna guy
wires?

505. Discuss the construction and operation of dynamotors.

506. Discuss the cause and prevention of interference to radio
receivers installed in motor vehicles.

507. Explain the process of neutralizing a triode radio-fre-
quency amplifier.

508. A relay with a coil resistance of 500 ohms is designed to
operate when 0.2 ampere flows through the coil. What value of
resistance must be connected in series with the coil if operation
is to be made from a 110 volt d. c. line?

509. What value of resistance should be connected in series
with a 6 volt battery that is to be charged at a 3 ampere rate
from a 115 volt d. c. line?

510. What may cause self-oscillation in an audio amplifier?

511. Why are pairs of wires carrying a. c. heater currents in
audio amplifiers twisted together?

512. Draw a block diagram of a superheterodyne receiver
capable of receiving amplitude modulated signals and indicate
the frequencies present in the various stages when the receiver
is tuned to 2450 kilocycles. What is the frequency of a station
that might cause image interference to the receiver when tuned
to 2450 kilocycles?

513. Show by a diagram how to connect a wave trap in the an-
tenna circuit of a radio receiver to attenuate an interfering
signal.

514. Draw a diagram of a tuned radio-frequency type radio
receiver.

515. What would be the effects of connecting 110 volts at 25
cycles to the primary of a transformer rated at 110 volts and 60
cycles?

516. Draw a diagram of a one-tube audio oscillator using an
iron core choke.

517. Show by a diagram how a two-wire radio-frequency trans-
mission line may be connected to feed a Hertz antenna.

518. Draw a diagram of a synchronous vibrator power supply.
A nonsynchronous vibrator power supply.

519. In accordance with the Commission’s Rules and Regula-
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tions what is the primary standard for radio-frequency meas-
urements of radio stations in the various services? (R. & R. 2.1.)

520. What is meant by carrier frequency? (Carrier wave?
(R. & R. 2.1.)

521. Define land station, base station, mobile station, experi-
mental station, domestic fixed service, public correspondence,
facsimile, fixed service, Industrial Radio Services, Industrial,
Scientific and Medical Equipment, Land Transportation Radio
Services, Public Safety Radio Services and Citizens Radio Service.
(R. & R. 2.1))

522. What are the frequency ranges included in the following
frequency subdivisions: MF (medium frequency), HF (high
frequency), VHF (very high frequency), UHF (ultra high fre-
quency) and SHF (super high frequency)? (R. & R. 2.102.)

523. Explain what is meant by the following types of emis-
sion: FO, F1, F2, F3, F4, and PO emission? (R. & R. 2.201.)

524. What are the requirements for posting of operator license
for (a) the operator performing duties other than, or in addition
to, service or maintenance, at two or more stations and (b) the
operator performing service or maintenance duties at one or
more stations? (R. & R. 13.74.)

525. If service or maintenance logs are required to be kept at
a radio station, what entries are required to be entered in the log?

(R. & R. 13.75.)

526. In communication services such as the Public Safety
Radio Services, (a) what percentage of modulation is normally
required when amplitude modulation is used for radiotelephony
and (b) what maximum frequency deviation arising from modula-
tion is permitted when phase or frequency modulation is used
for radiotelephony? (R. & R. 10.105.)

527. In communication services such as the Public Safety
Radio Services how often should (a) transmitter frequencies be
measured, (b) transmitter power be measured, and (c) per-
centage of modulation be measured? What entries relative to
technical measurements are required to be entered in station
records? (R. & R. 10.108.)

528. Describe the physical structure of two types of transistor
and explain how they operate as an amplifier.

529. Draw a simple schematic circuit diagram of a two stage
audio amplifier using transistors.

530. Describe briefly the construction and purpose of a wave
guide. What precautions should be taken in the installation and
maintenance of a wave guide to insure proper operation?
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531. Describe the physical structure of a multianode magne-
tron and explain how it operates.

532. Describe the physical structure of a klystron tube and
explain how it operates as an oscillator.

533. Describe three methods for reducing the radio frequency
harmonic emission of a radiotelephone transmitter.

534. A ship radiotelephone transmitter operates on 2738 kc.
At a certain point distant from the transmitter the 2738 ke.
signal has a measured field of 147 millivolts per meter. The
second-harmonic field at the same point is measured as 405 micro-
volts per meter. To the nearest whole unit in decibels, how
much has the harmonic emission been attenuated below the 2738
ke. fundamental?
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ELEMENT 1V
ADVANCED RADIOTELEPHONE

1. A parallel circuit is made up of five branches; three of the
branches being pure resistances of 7, 11 and 14 ohms, respectively.
The fourth branch has an inductive reactance value of 500 ohms.
The fifth branch has a capacitive reactance of 900 ohms. What
is the total impedance of this network? If a voltage is impressed
across this parallel network, which branch will dissipate the
greatest amount of heat?

2. What is the reactance of a condenser at the frequency of
1200 kiloeycles if its reactance is 300 ohms at 680 kilocycles?

3. If the mutual inductance between two coils is 0.1 henry,
and the coils have inductances of 0.2 and 0.8 henry, respectively,
what is the coefficient of coupling?

4. If, in a given a. c. series circuit, the resistance, inductive
reactance and capacitive reactance are of equal magnitude of 11
ohms, and the frequency is reduced to 0.411 of its value at
resonance, what is the resultant impedance of the circuit at the
new frequency?

5. If an alternating current of 5 amperes flows in a series
circuit composed of 12 ohms resistance, 15 ohms inductive re-
actance and 40 ohms capacitive reactance. what is the voltage
across the circuit?

6. A series circuit contains resistance, inductive reactance,
and capacitive reactance. The resistance is 7 ohms, the induc-
tive reactance is 8 ohms and the capacitive reactance is un-
known. What value must this condenser have in order that the
total circuit impedance be 13 ohms?

7. What is the total reactance of two inductances connected
in series with zero mutual inductance?

8. If an alternating voltage of 115 volts is connected across
a parallel circuit made up of a resistance of 30 ohms, an induc-
tive reactance of 17 ohms and a capacitive reactance of 19 ohms,
what is the total circuit current drain from the source?

9. When two coils, of equal inductance, are connected in series,
with unity coefficient of coupling and their fields in phase, what
is the total inductance of the two coils?

10. If a power transformer has a primary voltage of 4,400

(37)
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volts and a secondary voltage of 220 volts, and the transformer
has an efficiency of 98 percent, when delivering 23 amperes of
secondary current, what is the value of primary current?

11. Three single-phase transformers, each with a ratio of 220
to 2,200 volts, are connected across a 220 volt three-phase line,
primaries in delta. If the secondaries are connected in Y, what
is the secondary line voltage?

12. What factors determine the core losses in a transformer?

13. What circuit constants determine the “copper’ losses of a
transformer?

14. Draw a schematic wiring diagram of a three-phase trans-
former with delta connected primary and Y connected secondary.

15. What factor (s) determine the ratio of impedances which a
given transformer can match?

16. If a transformer, having a turns ratio of 10 to 1, working
into a load impedance of 2,000 ohms and out of a circuit having
an impedance of 15 ohms, what value of resistance may be con-
nected across the load to effect an impedance match?

17. In a class C radio frequency amplifier, what ratio of load
impedance to dynamic plate impedance will give the greatest
plate efficiency?

18. If a lamp, rated at 100 watts and 115 volts, is connected
in series with an inductive reactance of 355 ohms and a capaci:
tive reactance of 130 ohms across a voltage of 220 volts, what
is the current value through the lamp?

19. If an a. c. series circuit has a resistance of 12 ohms, an
inductive reactance of 7 ohms and capacitive reactance of 7
ohms, at the resonant frequency, what will be the total im-
pedance at twice the resonant frequency?

20. In a parallel circuit composed of an inductance of 150
microhenrys and a capacitance of 160 micromicrofarads, what is
the resonant frequency?

21. What value of capacitance must be shunted across a coil
having an inductance of 56 microhenrys in order that the cir-
cuit resonate at 5,000 kilocycles?

22. Why should impedances be matched in speech-input equip-
ment?

23. What are the purposes of H or T pad attenuators?

24. Why are grounded center-tap transformers frequently used
to terminate program wire lines?

25. What is the purpose of a “line pad”?

26. Why are electrostatic shields used between windings. in
coupling transformers?

27. Why is it preferable to isolate the direct current from the
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primary winding of an audio transformer working out of a single
vacuum tube?

28. Why are preamplifiers sometimes used ahead of mixing
systems?

29. What is the purpose of a variable attenuator in a speech
input system?

30. In a low-level amplifier using degenerative feedback, at a
nominal mid-frequency, what is the phase relationship between
the feedback voltage and the input voltage?

31. Under what circumstances will the gain-per-stage be equal
to the voltage amplification factor of the vacuum tube employed?

32. Why is a high-level amplifier, feeding a program trans-
mission line, generally isolated from the line by means of a pad?

33. What is the purpose of deliberately introduced degenera-
tive feedback in audio amplifiers?

34. What unit has been adopted by leading program trans-
mission organizations as a volume unit and to what power is this
unit equivalent?

35. What is the purpose of a line equalizer?

36. Draw a diagram of an equalizer circuit most commonly
used for equalizing wire-line circuits.

37. What type of microphone employs a coil of wire, attached
to a diaphragm, which moves in a magnetic field as the result of
the impinging of sound waves?

38. What is the most serious disadvantage of using carbon
microphones with high fidelity amplifiers?

39. Why are the diaphragms of certain types of microphones
stretched?

40. Draw a simple schematic diagram of a grid bias modula-
tion system, including the modulated radio frequency stage.

41. Draw a simple schematic diagram of a class B audio high
level modulation system, including the modulated radio frequency
stage.

42. Draw a sample sketch of the trapezoidal pattern on a
cathode ray oscilloscope screen indicating low percent modulation
without distortion.

43. During 100-percent modulation, what percentage of the
average output power is in the side-bands?

44. Draw a schematic diagram of test equipment which may
be used to detect carrier shift of a radio telephone transmitter
output.

45. What are the advantages and disadvantages of class B
modulators?
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46. Why is frequency modulation undesirable in the standard
broadcast band?

47. What is meant by “low level” modulation?

48. 1If a preamplifier, having a 600-ohm output, is connected to
a microphone so that the power output is minus 40 db., and
assuming the mixer system to have a loss of 10 db., what must be
the voltage amplification necessary in the line amplifier in order
to feed plus 10 db. into the transmitter line?

49. If the power output of a modulator is decreased from 1,000
watts to 10 watts, how is the power reduction expressed in
decibels?

50. In a modulated amplifier, under what circumstances will
the plate current vary as read on a d. ¢. meter?

51. What could cause downward deflection of the antenna cur-
rent ammeter of a transmitter when modulation is applied?

52. If tests indicate that the positive modulation peaks are
greater than the negative peaks in a transmitter employing a
class B audio modulator, what steps should be taken to deter-
mine the cause?

53. In a properly adjusted grid bias modulated radio fre-
quency amplifier, under what circumstances will the plate current
vary as read on a d. c. meter?

54. What percentage increase in average output power is
obtained under 100 percent sinusoidal modulation as compared
with average unmodulated carrier power?

55. In a class C radio frequency amplifier stage feeding an
antenna system, if there is a positive shift in carrier amplitude
under modulation conditions, what may be the trouble?

56. Name four causes of distortion in a modulated amplifier
stage output.

57. If you decrease the percentage of modulation from 100 to
50 percent, by what percentage have you decreased the power
in the side bands?

58. If a certain audio frequency amplifier has an over-all gain
of 40 db. and the output is 6 watts, what is the input?

59. If the field intensity of 25 millivolts per meter develops
2.7 volts in a certain antenna, what is its effective height?

60. Draw a schematic diagram of a final amplifier with
capacity coupling to the antenna which will discriminate against
the transfer of harmonics.

61. In what units is the field intensity of a broadcast station
normally measured?

62. Draw a simple schematic diagram showing a method of
coupling the radio frequency output of the final power amplifier
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stage of a transmitter to a two-wire transmission line, with a
method of suppression of second and third harmonic energy.

63. An antenna is being fed by a properly terminated two-
wire transmission line. The current in the line at the input end
is 3 amperes. The surge impedance of the line is 500 ohms. How
much power is being supplied to the line?

64. If the daytime transmission line current of a 10-kilowatt
transmitter is 12 amperes, and the transmitter is required to
reduce to 5 kilowatts at sunset, what is the new value of trans-
mission line current?

65. If the antenna current of a station is 9.7 amperes for 5
kilowatts, what is the current necessary for a power of 1 kilowatt?

66. What is the antenna current when a transmitter is de-
livering 900 watts into an antenna having a resistance of 16
ohms?

67. If the day input power to a certain broadcast station
antenna having a resistance of 20 ohms is 2,000 watts, what
would be the night input power if the antenna current were cut
in half?

68. The d. c. input power to the final amplifier stage is exactly
1,500 volts and 700 milliamperes. The antenna resistance is 8.2
ohms and the antenna current is 9 amperes. What is the plate
efficiency of the final amplifier?

69. If the power output of a broadcast station is quadrupled,
what effect will this have upon the field intensity at a given point?

70. The ammeter connected at the base of a Marconi antenna
has a certain reading. If this reading is increased 2.77 times,
what is the increase in output power?

71. If the power output of a broadcast station has been in-
creased so that the field intensity at a given point is doubled,
what increase has taken place in antenna current?

72. 1If a transmitter is modulated 100 percent by a sinusoidal
tone, what percentage increase in antenna current will occur?

73. What is the ratio between the currents at the opposite
ends of a transmission line, 14 wave length long, and terminated
in an impedance equal to its surge impedance?

74. The power input to a 72-ohm concentric transmission line
is 5,000 watts. What is the r.m.s. voltage between the inner
conductor and sheath?

75. A long transmission line delivers 10 kilowatts into an
antenna; at the transmitter end the line current is 5 amperes
and at the coupling house it is 4.8 amperes. Assuming the line
to be properly terminated and the losses in the coupling system
negligible, what is the power lost in the line?

387-051 O - 70 - 4
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76. The power input to a 72-ohm concentric line is 5,000 watts.
What is the current flowing in it?

77. What is the primary reason for terminating a transmission
line in an impedance equal to the characteristic impedance of the
line?

78. If a vertical antenna is 405 feet high and is operated at
1250 kilocycles, what is its physical height, expressed in wave
lengths? (One meter equals 3.28 feet.)

79. What must be the height of a vertical radiator one-half
wave length high if the operating frequency is 1100 kilocycles?

80. Draw a diagram of a crystal oscillator.

81. Draw a diagram of a class B push-pull linear amplifier
using triode tubes. Include a complete antenna coupling circuit
and antenna circuit. Indicate points at which the various volt-
ages will be connected.

82. Draw a diagram of a complete class B modulation system,
including the modulated radio frequency amplifier stage. Indi-
cate points where the various voltages will be connected.

83. A certain transmitter has an output of 100 watts. The
efficiency of the final, modulated amplifier stage is 50 percent.
Assuming that the modulator has an efficiency of 66 percent,
what plate input to the modulator is necessary for 100 percent
modulation of this transmitter? Assuming that the modulator
output is sinusoidal.

84. If an oscillatory circuit consists of two identical tubes, the
grids connected in push-pull and the plates in parallel, what
relationship will hold between the input and output frequencies?

85. What undesirable effects result from overmodulation of a
broadcast transmitter?

86. What do variations in the final amplifier plate current of
a transmitter employing low-level modulation usually indicate?

87. If, upon tuning the plate circuit of a triode r. f. amplifier,
the grid current undergoes variations, what defect is indicated?

88. A 50-kilowatt transmitter employs 6 tubes in push-pull
parallel in the final class B linear stage, operating with a 50-
kilowatt output and an efficiency of 33 percent. Assuming that all
of the heat radiation is transferred to the water cooling system,
what amount of power must be dissipated from each tube?

89. What is the value of voltage drop across the elements of a
mercury-vapor rectifier tube under normal conducting conditions?

90. Draw a diagram of a bridge rectifier giving full-wave rec-
tification without a center-tapped transformer. Indicate polarity
of output terminals.

91. Draw a diagram of a rectifier system supplying two plate
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voltages, one approximately twice the other and using one high-
voltage transformer with a single center-tapped secondary, and
such filament supplies as may be necessary.

92. What is meant by “arc back” or ‘“flash back’” in a rectifier
tube?

93. What is meant by the “inverse peak voltage” rating of a
rectifier tube?

94. How may a condenser be added to a choke input filter
system to increase the full load voltage?

95. Why is it not advisable to operate a filter reactance in
excess of its rated current value?

96. What is a “low pass” filter? A “high pass” filter?

97. Draw a diagram of a simple low pass filter.

98. If a power supply has a regulation of 11 percent when the
output voltage at full load is 240 volts, what is the output voltage
at no load?

99. How is the inverse peak voltage to which the tubes of a
full-wave rectifier will be subject, determined from the known
secondary voltages of the power transformer? Explain.

100. If a power supply has an output voltage of 140 volts at
no load and the regulation at full load is 15 percent, what is the
output voltage at full load?

101. Why is a time delay relay arranged to apply the high
voltage to the anodes of mercury vapor rectifier tubes some time
after the application of filament voltage?

102. Why is it important to maintain the operating tempera-
ture of mercury-vapor tubes within specified limits?

103. If a frequency doubler stage has an input frequency of
1000 kilocycles, and the plate inductance is 60 microhenries,
what value of plate capacitance is necessary for resonance, ne-
glecting stray capacitances?

104. Draw a simple schematic diagram of a multivibrator os-
cillatory circuit.

105. What precautions should be taken to insure that a crystal
oscillator will function at one frequency only?

106. What are the advantages of mercury thermostats as com-
pared to bimetallic thermostats?

107. A 600-kilocycle X-cut crystal, calibrated at 50 degrees
Centigrade, and having a temperature coefficient of —20 parts
per million per degree, will oscillate at what frequency when its
temperature is 60 degrees Centigrade?

108. Why are quartz crystals in some cases operated in tem-
perature-controlled ovens?

109. What is the device called which is used to derive a
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standard frequency of 10 kilocycles from a standard-frequency
oscillator operating on 100 kilocycles?

110. What procedure should be adopted if it is found necessary
to replace a tube in a heterodyne frequency meter?

111. If a frequency of 500 cycles is beat with a frequency of
550 kilocycles, what will be the resultant frequencies?

112. In what part of a broadcast station system is a “phase
monitor” sometimes found? What is the function of this instru-
ment?

113. If a broadcast station receives a frequency measurement
report indicating that the station frequency was 45 cycles low
at a certain time, and the transmitter log for the same time shows
the measured frequency to be 5 cycles high, what is the error
in the station frequency monitor?

114. If a heterodyne frequency meter, having a straight-line
relation between frequency and dial reading, has a dial reading of
31.7 for a frequency of 1390 kilocycles, and a dial reading of
44.5 for a frequency of 1400 kilocycles, what is the frequency of
the ninth harmonic of the frequency corresponding to a scale
reading of 41.27

115. What is the reason why certain broadcast station fre-
quency monitors must receive their energy from an unmodulated
stage of the transmitter?

116. In what part of a broadcast station system are “limiting”
devices usually employed? What are their functions?

117. What are the results of using an audio peak limiter?

118. How is the load on a modulator, which modulates the
plate circuit of a class C radio frequency stage, determined?

119. Given a class C amplifier with a plate voltage of 1,000
volts and a plate current of 150 milliamperes which is to be
modulated by a class A amplifier with a plate voltage of 2,000
volts, plate current of 200 milliamperes and a plate impedance of
15,000 ohms. What is the proper turns ratio for the coupling
transformer?

120. Indicate, by a simple diagram, the shunt-fed plate circuit
of a radio frequency amplifier.

121. Indicate, by a simple diagram, the series-fed plate circuit
of a radio frequency amplifier.

122. With respect to the unmodulated values, doubling the ex-
citation voltage of a class B “linear” radio frequency amplifier
will result in what increase in r. f. power output?

123. What may be the cause of a decrease in antenna current
during modulation of a class B linear r. f. amplifier?

124. In adjusting the plate tank circuit of a radio frequency
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amplifier, should minimum or maximum plate current indicate
resonance?

125. What is the formula for determining the db loss or gain
in a circuit?

126. What will occur if one tube is removed from a push-pull
class A audio frequency amplifier stage?

127. What is the stage amplification obtained with a single
triode operating with the following constants: Plate voltage 250,
Plate current 20 ma, Plate impedance 5,000 ohms, Load imped-
ance 10,000 ohms, grid bias 4.5 volts, amplification factor 24?

128. Under what circumstances is neutralization of a triode
radio frequency amplifier not required?

129. Why is it necessary or advisable to remove the plate volt-
age from the tube being neutralized?

130. Under what conditions may a standard broadcast station
be operated at a power lower than specified in the station license?
(R. & R. 3.57.)

131. When the transmitter of a standard broadcast station is
operated at 85 percent modulation, what is the maximum per-
missible combined audio harmonic output? (S.G.E.P.-A.M. 12.)

132. How frequently must the auxiliary transmitter of a stand-
ard broadcast station be tested? (R. & R. 3.63.)

133. For what purpose is an auxiliary transmitter maintained?

134. If the plate ammeter in the last stage of a broadcast trans-
mitter burned out, what should be done? (R. & R. 3.58.)

135. The currents in the elements of a directive broadcast an-
tenna must be held to what percentage of their licensed value?
(R. & R. 3.57.)

136. What are the permissible tolerances of power of a stand-
ard broadcast station? (R. & R. 3.57.)

137. What are meant by “equipment”, “program’” and “serv-
ice” tests where these are mentioned in the Rules and Regulations
of the Commission? (R. & R. 3.167, 3.168, 7.64.)

138. At broadcast stations using the direct method of com-
puting output power, at what point in the antenna system must
the antenna current be measured? (R. & R. 3.14, 3.54.)

139. For what purpose may a standard broadcast station,
licensed to operate daytime or specified hours, operate during the
experimental period without specific authorization? (R. & R.
3.73.)

140. What is the last audio frequency amplifier stage which
modulates the radio frequency stage termed? (R. & R. 3.14.)

141. How frequently must a remote reading ammeter be
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checked against a regular antenna ammeter? (S.G.E.P.-A.M.
13.)

142. What factors enter into the determination of power of a
broadcast station which employs the indirect method of measure-
ment? (R. & R. 3.52, 3.267.)

143. What is the power that is actually transmitted by a
standard broadcast station termed?

144. Are the “antenna current,” ‘“plate current,” etc., as used
in the Rules and Regulations of the Commission with reference
to radio telephone transmitters, modulated or unmodulated values?
(R. & R. 3.14.)

145. With reference to broadcast stations, what is meant by
the “experimental period”? (R. & R. 3.10.)

146. What percentage of modulation capability is required of
a standard broadcast station? (S.G.E.P.-A.M. 12.)

147. Define the maximum rated carrier power of a broadcast
station transmitter. (R. & R. 3.14.)

148. Define the plate input power of a broadcast station trans-
mitter. (R. & R. 3.14.)

149. Define high level and low level modulation. (R. & R
3.14.)

150. What is the frequency tolerance for a standard broadcast
station? (R. & R. 3.59.)

151. What is the frequency tolerance allowed an International
Broadcast station? (R. & R. 3.767.)

152. What is the required full scale accuracy of the ammeters
and voltmeters associated with the final radio stage of a broad:
cast transmitter? (S.G.E.P.-A.M. 13.)

153. If a broadcast transmitter employs seven tubes of a par-
ticular type, how many spare tubes of the same type are re-
quired to be kept on hand in accordance with F.C.C. regulations?
(S.G.E.P.-A.M. 12))

154. Describe the various methods by which a standard broad-
cast station may compute its operating power, and state the con-
ditions under which each method may be employed. (R. & R
3.51.)

155. What portion of the scale of an antenna ammeter having
a square law scale is considered as having acceptable accuracy
for use at a broadcast station? (S.G.E.P.-A.M. 13.)

156. Define: Amplifier gain, percentage deviation, stage ampli-
fication, and percentage of modulation. Explain how each is
determined.

157. Define an auxiliary broadcast transmitter and state the
conditions under which it may be used. (R. & R. 3.13, 3.63.)
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158. What is the purpose of using a frequency standard or
service independent of the transmitter frequency monitor or
control?

159. Discuss the characteristics of a modulated class C ampli-
fier.

160. What is the purpose of neutralizing a radio-frequency
amplifier stage?

161. When the authorized nighttime power of a standard
broadcast station is different from the daytime power and the
operating power is determined by the “indirect” method, which
of the efficiency factors established by F.C.C. rules is used?
(R. & R. 3.52, 3.53.)

162. Describe the technique used in frequency measurements
employing a 100-kilocycle oscillator, a 10-kilocycle multivibrator,
a heterodyne frequency meter of known accuracy, a suitable re-
ceiver, and standard frequency transmission.

163. What is the power specified in the instrument of author-
ization for a standard broadcast station called?

164. What is the effect of 10,000 cycle modulation of a standard
broadcast station on adjacent channel reception?

165. What system of connections for a three-phase, three-
transformer bank will provide maximum secondary voltage?

166. Draw a diagram and describe the electrical characteristics
of an electron-coupled oscillator circuit.

167. In frequency measurements using the heterodyne ‘“zero
beat” method, what is the best ratio of signal e. m. f. to cali-
brated heterodyne oscillator e. m. f.?

168. What is meant by the “Q” of a radio-frequency inductance
coil?

169. What effect does a loading resistance have on a tuned
radio-frequency circuit?

170. What is meant by the “time constant” of a resistance-
capacitance circuit?

171. A potential of 110 volts is applied to a series circuit
containing an inductive reactance of 25 ohms, a capacitive react-
ance of 10 ohms and a resistance of 15 ohms. What is the phase
relationship between the applied voltage and the current flowing
in this circuit?

172. What does the term ‘“power factor’” mean in reference to
electric power circuits?

173. What is the predominant ripple frequency in the output
of a single-phase full-wave rectifier when the primary source of
power is 110 volts at 60 cycles?

174. When mercury-vapor tubes are connected in parallel in a
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rectifier system, why are small resistors sometimes placed in series
with the plate leads of the tubes? \

175. A rectifier-filter power supply is designed to furnish 500
volts at 60 milliamperes to one circuit and 400 volts at 40 milli-
amperes to another circuit. The bleeder current in the voltage
divider is to be 15 milliamperes. What value of resistance should
be placed between the 500- and 400-volt taps of the voltage
divider?

176. What is the approximate speed of a 220-volt, 60-cycle, 4-
pole, 3-phase induction motor?

177. Draw a diagram of a shunt wound d. c. motor.

178. Draw a diagram of a voltage doubling power supply using
two half wave rectifiers.

179. Why is degenerative feedback sometimes used in an audio
amplifier?

180. What determines the fundamental operating frequency
range of a multivibrator oscillator?

181. Draw a diagram of an audio amplifier with inverse feed-
back.

182. What is the meaning of “mutual conductance,” and “am-
plification factor” in reference to vacuum tubes?

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

184. What is meant by secondary emission in a vacuum tube?

185. Why are grounded grid amplifiers sometimes used at very
high frequencies?

186. What material is used in shields to prevent stray mag-
netic fields in the vicinity of radio-frequency circuits?

187. For maximum stability, should the tuned circuit of a
crystal oscillator be tuned to exact crystal frequency?

188. What is the principal advantage of a class C amplifier?

189. Draw a diagram of a grounded grid amplifier.

190. A current-squared meter has a scale divided into 50 equal
divisions. When 45 milliamperes flow through the meter the de-
flection is 45 divisions. What is the current flowing through the
meter when the scale deflection is 26 divisions?

191. What is the ohms per volt of a voltmeter constructed of a
0-1 d. c. milliammeter and a suitable resistor which makes the
full scale reading of the meter 500 volts?

192. What is the power output of an audio amplifier if the
voltage across the load resistance of 500 ohms is 40 volts?

193. What type of meter is suitable for measuring peak a. c.
voltage?

194. What type of meter is suitable for measuring the A, V. C,
voltage in a standard broadcast receiver?
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195. What type of meter is suitable for measuring radio-fre-
quency currents?

196. What type of voltmeter absorbs no power from the circuit
under test?

197. What type of voltmeter is appropriate to measure peak
a. c. voltages?

198. If the spacing of the conductors in a two-wire radio-
frequency transmission line is doubled, what change takes place
in the surge impedance of the line?

199. If the conductors in a two-wire radio-frequency trans-
mission line are replaced by larger conductors, how is the surge
impedance affected, assuming no change in the center-to-center
spacing of the conductor?

200. Why is an inert gas sometimes placed within concentric
radio-frequency transmission cables?

201. What is the direction of maximum radiation from two
vertical antennas spaced 180 degrees and having equal currents
in phase?

202. Explain the properties of a quarter-wave section of a
radio-frequency transmission line.

203. How does the field strength of a standard broadcast
station vary with distance from the antenna?

204. What pattern on a cathode-ray oscilloscope indicates
overmodulation of a standard broadcast station?

205. What is a Doherty amplifier?

206. Why do some standard broadcast stations use top-loaded
antennas?

207. How may a standard broadcast antenna ammeter be pro-
tected from lightning?

208. What is the ratio of unmodulated carrier power to in-
stantaneous peak power, at 100 percent modulation at a standard
broadcast station?

209. What effect do broken ground conductors have on a stand-
ard broadcast antenna?

210. What may cause unsymmetrical modulation of a standard
broadcast transmitter?

211. If the two towers of a 950-kilocycle directional antenna are
separated by 120 electrical degrees, what is the tower separation
in feet?

212. Draw a diagram showing how automatic volume control
is accomplished in a standard broadcast receiver.

213. What is the required full scale accuracy of the plate

ammeter and plate voltmeter of the final radio stage of a standard
broadcast transmitter?
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214. What is the maximum carrier shift permissible at a
standard broadcast station?

215. In accordance with the Commission’s Standards of Good
Engineering Practice, what determines the maximum permissible
full scale reading of indicating instruments required in the last
radio stage of a standard broadcast transmitter?

216. When an X- or a Y-cut crystal is employed in the automatic
frequency control equipment at a standard broadcast station,
what is the maximum permitted temperature variation at the
crystal from the normal operating temperature? (S.G.E.P.-A.M.
12.)

217. What is the purpose of a discriminator in an FM broad-
cast receiver?

218. Explain why high gain antennas are used at FM broadcast
stations.

219. What is the frequency swing of an FM broadcast trans-
mitter when modulated 60 percent?

220. An FM broadcast transmitter is modulated 50 percent by
a 7,000-cycle test tone. When the frequency of the test tone is
changed to 5,000 cycles and the percentage of modulation is un-
changed, what is the transmitter frequency swing?

221. What is a common method of obtaining frequency modula-
tion in an FM broadcast transmitter?

222. What is meant by pre-emphasis in an FM broadcast
transmitter?

223. What is the purpose of a de-emphasis circuit in an FM
broadcast receiver?

224. An FM broadcast transmitter operating on 98.1 mega-
cycles has a reactance tube-modulated oscillator operating on a
frequency of 4905 kilocycles. What is the oscillator frequency
swing when the transmitter is modulated 100 percent by a 2,500-
cycle tone?

225. What characteristic of an audio tone determines the per-
centage of modulation of an FM broadcast transmitter?

226. What determines the rate of frequency swing of an FM
broadcast transmitter?

227. How wide a frequency band must the intermediate fre-
quency amplifier of an FM broadcast receiver pass?

228. An FM broadcast transmitter is modulated 40 percent by
a 5,000-cycle test tone. When the percentage of modulation is
doubled, what is the frequency swing of the transmitter?

229. If an FM transmitter employs one doubler, one tripler and
one quadrupler, what is the carrier frequency swing when the
oscillator frequency swing is 2 kilocycles?
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230. What is the purpose of a “reactance tube” in an FM
broadcast transmitter?

231. What is a ratio detector?

232. How does the amount of audio power required to modulate
a 1,000-watt FM broadcast transmitter compare with the amount
of audio power required to modulate a 1,000-watt standard broad-
cast transmitter to the same percentage of modulation?

233. What is the purpose of a limiter stage in an FM broad-
cast receiver?

234. If the transmission line current of an FM broadcast
transmitter is 8.5 amperes without modulation, what is the trans-
mission line current when the percentage of modulation is 90
percent?

235. An FM broadcast transmitter has 370 watts plate power
input to the last radio-frequency stage and an antenna field gain
of 1.3. The efficiency of the last radio-frequency stage is 65
percent and the efficiency of the antenna transmission line is
75 percent. What is the effective radiated power?

236. Draw a diagram of an FM broadcast receiver detector
circuit.

237. Draw a diagram of a means of modulation of an FM
broadcast station.

238. Draw a diagram of a limiter stage in an FM broadcast
receiver.

239. How is the operating power of an FM broadcast station
determined ?

240. If an FM broadcast station uses a total of 5 tubes of a
given type at the transmitter, what is the minimum number of
spare tubes of this type required at the transmitter?

241. What is the required frequency range of the indicating
device on the frequency monitor at an FM broadcast station?

242. What is the audio frequency range that an FM broadcast
station is required to be capable of transmitting? (R. & R.
3.254.)

243. How wide is an FM broadcast channel? (S.G.E.P.—F.M.
1.)

244. What frequency swing is defined as 100 percent modula-
tion for an FM broadcast station? (S.G.E.P.—F.M. 1.)

245. What is the tolerance in operating power of FM broadcast
stations? (R. & R. 3.267.)

246. What is the meaning of the term “Center Frequency” in
reference to FM broadcasting? (S.G.E.P.—F.M. 1.) )

247. Exclusive of monitors, what indicating instruments are
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required in the transmitting system at an FM broadcast station?
(R & R. 3.258.)

248. What is the required accuracy of instruments indicating
the plate current and the plate voltage of the last radio stage
or the transmission line current or voltage at an FM broadcast
station? (S.G.E.P.—F.M. 9.)

249. What is the frequency tolerance of an FM broadcast sta-
tion? (R. & R. 3.269.)

250. What is the meaning of the term “frequency swing” in
reference to FM broadcast stations? (S.G.E.P.—F.M. 1.)

251. Why is a scanning technique known as “interlacing” used
in television broadcasting?

252. Does the video transmitter at a television broadcast sta-
tion employ frequency or amplitude modulation?

253. Does the sound transmitter at a television broadcast sta-
tion employ frequency or amplitude modulation?

254. What is a monitor picture tube at a television broadcast
station?

255. Describe scanning as used by television broadcast sta-
tions. Describe the manner in which the scanning beam moves
across the picture in the receiver.

256. What is a mosaic plate in a television camera?

257. What is the purpose of synchronizing pulses in a tele-
vision broadcast signal?

258. What is the effective radiated power of a television broad-
cast station if the output of the transmitter is 1,000 watts, an-
tenna transmission line loss is 50 watts and the antenna power
gain is 3?7 (R. & R. 3.681.)

259. Besides the camera signal, what other signals and pulses
are included in a complete television broadcast signal?

260. What are synchronizing pulses in a television broadcasting
and receiving system?

261. What are blanking pulses in a television broadecasting
and receiving system?

262. For what purpose is a voltage of sawtooth wave form
used in a television broadcast receiver.

263. In television broadcasting, what is the meaning of the
term “aspect ratio”? (R. & R. 3.681.)

264. How many frames per second do television broadcast
stations transmit?

265. In television broadcasting, why is the field frequency made
equal to the frequency of the commercial power supply?

266. If the cathode ray tube in a television receiver is re-
placed by a larger tube such that the size of the picture is
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changed from 8 by 6 inches to 16 by 12 inches, what change it
any is made in the number of scanning lines per frame?

267. If a television broadcast station transmits the video sig-
nals in channel No. 6 (82 to 88 Mc), what is the center frequency
of the aural transmitter? (R. & R. 3.682.)

268. What is the field frequency of a television broadcast trans-
mitter?

269. How is the operating power of the aural transmitter of
a television broadcast station determined? (R. & R. 3.689.)

270. Numerically, what is the aspect ratio of a picture as
transmitted by a television broadcast station? (R. & R. 3.681.)

271. What is meant by vestigial side band transmission of a
television broadcast station? (R. & R. 3.681.)

272. What is the frequency tolerance for television broadcast
transmitters? (R. & R. 3.687.)

273. What is meant by antenna field gain of a television broad-
cast antenna?

274. How wide is a television broadcast channel? (R. & R.
3.682.)

275. If standard broadcast emissions are classified as A3 emis-
sion, what is the classification of television broadcast video emis-
sions? (R. & R. 2.201.)

276. What is the range of audio frequencies that the aural
transmitter of a television broadcast station is required to be
capable of transmitting? (R. & R. 3.687.)

277. What is meant by one hundred percent modulation of the
aural transmitter at a television broadcast station? (R. & R.
3.687.)

278. What is the frequency tolerance for a broadcast STL sta-
tion? (R. & R. 4.561.)

279. What are the radio operator license requirements for the
person on duty at an experimental television broadcast station?
(R. & R. 4.166.)

280. What type of antenna is required at a broadcast STL
station? (R. & R. 4.536.)

281. What is the frequency tolerance for a noncommercial
educational FM broadcast station? (R. & R. 3.569.)

282. What are the licensed operator requirements for a TV
broadcast station? An FM broadcast station? A 5-kw. night-
time directional standard broadcast station? (R. & R. 3.165,
3.265, 3.661.)

283. Under what conditions may a standard broadcast station
be operated by remote control? (R. & R. 3.66.)

284. Within what limits is the operating power of a TV aural
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or visual transmitter required to be maintained? (R. & R.
3.689.)

285. Describe the composition of the Chrominance subcarrier
used in the authorized system of color television.

286. Describe the procedure and adjustments necessary to
couple properly a typical VHF visual transmitter to its load
circuits.

287. Draw a block diagram of a typical monochrome television
transmitter indicating the function of each part.

288. Describe the scanning process employed in connection with
color TV broadcast transmission.

289. .Under what conditions should the indicating instruments
of a TV visual transmitter be read in order to determine operat-
ing power?

290. In a transmitted monochrome television signal what is
the relationship between peak carrier level and the blanking
level? (R. & R. 3.682.)

291. Draw a simple schematic diagram of a T-type coupling
network suitable for coupling a coaxial line to a standard broad-
cast antenna. Include means for harmonic attenuation.
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ELEMENT V
RADIOTELEGRAPH OPERATING PRACTICE

1. List three classes of stations which may not be operated by
the holder of a radiotelegraph third class operator permit. (R. &
R. 13.61.)

2. Is the holder of a radiotelegraph third class operator permit
authorized to make technical adjustments to a radiotelephone
transmitter? To a radiotelegraph transmitter? (R. & R. 13.61.)

3. Where should the operator on duty at a manually operated
radiotelegraph station normally post his operator license or per-
mit? (R. & R. 13.6.)

4. What are the requirements for station identification at
radiotelegraph stations in the Public Safety Radio Services? (R.
& R. 10.152.)

5. What is the radiotelegraph distress signal? Urgency sig-
nal? Safety signal? (Art. 37-6, 35, 40.)

6. The speed of radiotelegraph code transmission in cases of
distress, urgency or safety must not in general exceed what
speed? (Art. 37-3.)

7. What radiotelegraph signal is generally used in a call *“to
all stations”? (Art. 31.)

8. What is meant by the following radiotelegraph operating
signals:

R, AS, IMI, C, BT, K, AR, VA, DE?

9. If a radiotelegraph operator makes an error in transmitting
message text how does he indicate that an error has been made?

10. When testing a radiotelegraph transmitter what signals
are generally transmitted?

11. In order to avoid confusion in transmitting numbers in-
volving a fraction how should such numbers be transmitted?
Give an example of such a number showing how it should be
transmitted.

12. What is meant by the preamble in a radiotelegraph mes-
sage? What information is usually given in the preamble?

13. In addition to the preamble what parts does a radiotele-
graph message contain?

14. What is meant by a service prefix or indicator in a radio-
telegraph message?

(55)
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15. What does “word count” or “Check’” mean in a radiotele-
graph message?

16. At what time, or times, does the serial numbering of radio
messages begin? Does the period of numbering vary in some
services?

17. Code or cipher groups. are often used in radiotelegraph
messages for what purpose?

18. Immediately following the transmission of a radiotelegraph
message containing figures or odd symbols why are such figures
sometimes collated ?

19. If receiving conditions are bad and you desire that the
transmitting station send each word or group twice to facilitate
reception, what operating signal would be appropriate to use?

20. In general what is the purpose of a service message in
radiotelegraph communication?

21. Why are Q-signals or other arbitrarily selected procedure
signals used in radiotelegraph communications?

22. What is meant by the following signals: QRA, QRM,
QRN, QRT, QRZ, QSA, QSV, QUM, QRL?

23. If the signal strength of a radiotelegraph signal is re-
ported on a scale of 1, 2, 3, 4, 5, what scale number would indi-
cate a very strong signal? What scale number would indicate
a very weak signal?

24. If, upon being called by another station, a called station is
busy with other traffic, what should the operator of the called
station do? £

25. Describe a procedure of radiotelegraph transmission in
which one station calls another. Give an example.

26. Describe a procedure of radiotelegraph transmission in
which one station answers the call of another. Give an example.

27. What is meant by the statement “A station is open to
public correspondence” ?

28. Should the speed of transmission of radiotelegraph signals
be in accordance with the desire of the transmitting or receiving
operator?

29. After long periods of listening to a CW telegraph signal
of constant tone, what adjustment can the operator make to a
radio receiver to relieve hearing fatigue?

30. What is meant by break-in operation at a radiotelegraph
station?

81. How should the automatic volume control switch be set
for reception of CW radiotelegraph signals on a communications
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receiver designed for both radiotelephone and radiotelegraph re-
ception?

32. Explain the use of the crystal filter switch on a com-
munications receiver.

33. What adjustment should be made to a radiotelegraph re-
ceiver if the receiver “blocks’ on the reception of strong signals?

34. Describe how to adjust a communications radio receiver for
the reception of weak CW signals.

35. How should a radiotelegraph receiver be adjusted for the
reception of type A-2 emissions?

36. Sometimes a given radiotelegraph transmitting station can
be heard at more than one place on the tuning dial of a receiver.
Is this always an indication that the station is transmitting on
more than one frequency?

37. How should a manual radiotelegraph transmitting key be
adjusted for good operation? Is the adjustment always the same
for slow as it is for high speed?

38. Describe how an automatic key or “bug” should be properly
adjusted to send good readable radiotelegraph signals.
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ELEMENT VI

ADVANCED RADIOTELEGRAPH

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

6. What is the unit of electrical power?

7. What is the unit of conductance?

8. What is the unit of inductance?

9. Define the term “conductance”.

10. What is meant by “ampere turns”?

11. Define the term “inductance’.

12. Define the term ‘“coulomb”.

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

14. What is the unit of resistance?

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

16. What is the unit of capacitance?

17. Define the term ‘“‘decibel”.

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

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

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

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

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

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

24. What is the meaning of the prefix “micro”? ‘“Micromicro”?

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

26. What is the meaning of the prefix ‘“meg.”?

(58)
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27. Explain the factors which influence the resistance of a
conductor.

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

29. Name four conducting materials in the order of their con-
ductivity.

30. 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.

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

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

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

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

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

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

37. What is an electron? An ion?

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

39. How can the direction of flow of d. c. electricity in a con-
ductor be determined?

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

41. Does the resistance of a copper conductor vary with
variations in temperature and if so, in what manner?

42. Describe an electrolyte.

43. What is the relationship between the effective value of a
radio frequency current and the heating value of the current?

44. How many watts equal one horsepower?

45. What factors determine the heat generated in a conductor
carrying an electric current?

46. What is the ratio of peak to average value of a sine wave?

47. What is the meaning of the term “leading power factor?”

48. What is meant by a “harmonic”?
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49. What load conditions must be satisfied in order to ob-
tain the maximum possible output from any power source?

50. What is the meaning of the term “phase difference”?

51. What method is used to obtain more than one value of
voltage from a fixed voltage d. c. source?

52. What is the conductance of a circuit if 6 amperes flow
when 12 volts d. c. is applied to the circuit?

53. 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.

54. 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.

55. 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.

56. 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.

57. If two 10-watt, 500-ohm resistors are connected in paral-
lel, what are the power dissipation capabilities of the combina-
tion?

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

59. 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?

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

61. 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?

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

63. If two 10 watt, 500 ohm resistors are connected in series,
what is the total power dissipation capability?

64. If two 10 watt, 500 ohm resistors are connected in parallel,
what is the total power dissipation capability ?

65. What is the maximum current carrying capacity of a re-
sistor marked “5,000 ohms, 200 watts”?

66. What is the total resistance of a parallel circuit consisting
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of one branch of 10 ohms resistance and one branch of 25 ohms
resistance?

67. Two resistors are connected in series. The current through
these resistors is 3 amperes. Resistor No. 1 has a value of 50
ohms; resistor No. 2 has a voltage drop of 50 volts across its
terminals. What is the total impressed e.m.f.?

68. Two resistors of 18 and 15 ohms are connected in parallel;
in series with this combination is connected a 36-ohm resistor;
in parallel with this total combination is connected a 22-ohm
resistor. The total current flowing through the combination is
5 amperes. What is the current value in the 15 ohm resistor?

69. A circuit is passing a current of 3 amperes. The internal
resistance of the source is 2 ohms. The total external resistance
is 50 ohms. What is the terminal voltage of the source?

70. A 10,000-ohm 100-watt resistor, a 40,000-ohm 50-watt re-
sistor and a 5,000-ohm 10-watts resistor are connected in parallel.
What is the maximum value of total current through this parallel
combination which will not exceed the wattage rating of any of
the resistors?

71. A certain keying relay coil has a resistance of 500 ohms
and is designed to operate on 125 milliamperes. If the relay is to
operate from a 110-volt d. c. source, what value of resistance
should be connected in series with the relay coil?

72. If the power input to a radio receiver is 75 watts how
many kilowatt hours does the receiver consume in 24 hours of
continuous operation?

73. What is the total reactance when two capacitances of
equal value are connected in series?

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

75. The voltage drop across an individual condenser of a
group of condensers connected in series across a source of poten-
tial is proportional to what factors?

76. What is the formula used to determine the total capaci-
tance of three or more capacitors connected in series?

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

78. If condensers of 1, 3, and 5 microfarads are connected in
parallel, what is the total capacitance?

79. 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?

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

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

82. What is the relationship between the number of turns
and the inductance of a coil?

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

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

85. If the period of one complete cycle of a radio wave is
0.000001 second, what is the wave length?

86. What is meant by the efficiency of a radio device?

87. Indicate by a drawing a sine wave of voltage displaced
180° from a sine wave of current.

88. Draw a graph indicating how the plate current in a
vacuum tube varies with plate voltage, grid bias remaining
constant.

89. What is the total impedance of a capacitor and inductor
having equal values of reactance, when connected in parallel?

90. What is the total inductance of two coils, connected in
parallel but without any mutual coupling?

91. What is the total reactance of a series a. c. circuit con-
taining no resistance, and equal values of inductive and ca-
pacitive reactance?

92. What is the total inductance of two coils, connected in
series, but without any mutual coupling?

93. Indicate by a drawing two cycles of a radio frequency
wave and indicate one wave length thereof.

94. A series inductance, acting alone in an alternating current
circuit, has what properties?

95. What is meant by ‘“shock” excitation of a circuit?

96. What are cathode rays?

97. What may be the effects of shielding applied to radio fre-
quency inductances?

98. What is meant by the “fly-wheel” effect of a tank circuit?

99. Define ‘“‘power factor”.

100. Define “parasitic oscillations”.

101. What is the effect of parasitic oscillations?

102. What is the velocity of propagation of radio frequency
waves in space?
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103. What changes in circuit constants will double the resonant
frequency of a resonant circuit?

104. How may the “Q” of a parallel resonant circuit be in-
creased?

105. If a parallel circuit, resonant at 1000 kilocycles, has its
values of inductance halved and capacitance doubled, what will
be the resultant resonant frequency?

106. What is the resonant frequency of a tuned circuit con-
sisting of a condenser of 500 micromicrofarads, a tuning coil of
150 microhenrys and a resistance of 10 ohms?

107. Draw a diagram of a resistance load connected in the
plate circuit of a vacuum tube and indicate the direction of
electronic flow in this load.

108. Define “voltage regulation”.

109. List four principles by which an e. m. f. may be generated
by sound waves.

110. How can low power factor in an electrical power circuit
be corrected?

111. Define the following terms: hysteresis, permeability, eddy
currents.

112. What is meant by the ‘“time constant” of certain elec-
trical circuits containing resistance and capacitance?

113. What is the reactance of a 0.01 microfarad condenser at
a frequency of 3000 cycles? What is the reactance of a 2 henry
choke coil at the same frequency?

114. Assume an inductance of 5 henrys in parallel with a
capacitance of one microfarad. If there is no resistance in
either leg of this circuit, what is the equivalent impedance of
the parallel network at resonance?

115. What is the total impedance of a series a. c. circuit having
a resistance of 3 ohms, an inductive reactance of 7 ohms and
zero capacitive reactance?

116. What is the total impedance of a series a. c. circuit hav-
ing an inductive reactance of 14 ohms, a resistance of 6 ohms and
a capacitive reactance of 6 ohms?

117. If a 220-volt, 60-cycle, single-phase line delivers 100
watts at 80 percent power factor to a load, what is the phase
angle between the line current and the line voltage? How much
current flows in the line?

118. List at least two essentials for making a good soldered
connection.

119. Why should all exposed metal parts of a transmitter be
grounded?
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120. What is the ratio of peak to average values of a sine
wave? Peak to effective voltage values of a sine wave?

121. Draw diagrams showing various ways by which three
power transformers can be connected for operation on a three-
phase circuit. Show how only two transformers can be connected
for full operation on a three-phase circuit.

122. Define the term “reluctance”.

123. Define the term “permeability”.

124. What is the meaning of ‘“residual magnetism”?

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

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

127. Name at least five pieces of radio equipment which make
use of electromagnets.

128. 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?

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

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

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

132. Describe the physical structure of the triode, tetrode, and
pentode vacuum tubes on a comparative basis.

133. Describe the electrical characteristics of the pentode,
tetrode and triode vacuum tubes on a comparative basis.

134. Define the following terms in reference to vacuum tubes:
Amplification factor, plate resistance, mutual conductance, and
maximum inverse plate voltage.

135. What is the primary purpose of the control grid of a
triode?

136. What is the primary purpose of the screen grid of a
tetrode?

137. What is the primary purpose of the suppressor grid of
a pentode tube?

138. What is the composition of filaments, heaters and cathodes
in vacuum tubes?

139. Describe the construction of a “beam power” vacuum
tube. In what types of circuits do these tubes find application?

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

141. What is the meaning of ‘“‘secondary emission”?

142. Describe the characteristics of a vacuum tube operating
as a class A amplifier.
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143. Describe the characteristics of a vacuum tube operating
as a class B amplifier.

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

145. 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.

146. Explain the operation of a triode vacuum tube as an
amplifier.

147. Does d. c. grid current normally flow in a class A ampli-
fier employing one tube?

148. Is the d. c. bias normally positive or negative in a class A
amplifier?

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

150. What is the approximate efficiency of a class A vacuum
tube amplifier? Class B? Class C?

151. What is ‘“space charge” in a vacuum tube?

152. What is a “getter” in a vacuum tube?

153. What types of vacuum tube emitting surfaces respond to
reactivation?

154. Describe how reactivation may be accomplished.

155. Is a tungsten filament operated at higher or lower
temperatures than a thoriated filament? Why?

156. What is indicated when a blue glow is noticed within a
vacuum tube envelope?

157. Why should the cathode of an indirectly heated type of
vacuum tube be maintained at nearly the same potential as the
heater circuit?

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

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

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

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

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

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

164. What circuit and vacuum tube factors influence the
voltage gain of a triode audio frequency amplifier stage?
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165. What is meant by the “load” on a vacuum tube?

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

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

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

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

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

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

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

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

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

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

176. Describe how a vacuum tube oscillates in a circuit?

177. Why must some radio frequency amplifiers be neutralized ?

178. What are cavity resonators and in what type of radio
circuits do they find application?

179. What determines the operating frequency of a magnetron
oscillator? A klystron oscillator?

180. In what radio circuits do klystron and magnetron oscil-
lators find application?

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

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

183. What effect does an incoming signal have upon the plate
current of a triode detector of the grid-leak type?

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

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

186. What is the principal advantage in the use of a diode
detector instead of a grid-leak type triode detector?

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

188. 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?

189. Explain how you would determine the value of cathode

www americanradiohistorv com


www.americanradiohistory.com

] ~
9

4/a
L]

67

bias resistance necessary to provide correct grid bias for any
particular amplifier.

190. 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?

191. A triode transmitting tube, operating with plate voltage
of 1,250 volts, has filament voltage of 10, filament current of
3.25 amperes and plate current of 150 milliamperes. The ampli-
fication factor is 25. What value of control grid bias must be
used for operation as a class C stage?

192. What currents will be indicated by a milliammeter con-
nected between the center tap of the filament transformer of a
tetrode, and negative high voltage (ground)?

193. What is a dynatron oscillator? Explain its principle of
operation. .

194. What is an electron-coupled oscillator? Explain its prin-
ciple of operation.

195. Name four materials which can be used as “crystal” de-
tectors.

196. Explain the operation of a “power” or “plate recti-
fication” type of vacuum tube detector.

197. For what purpose is a “doubler” amplifier stage used?
Draw the circuit and explain its operation.

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

199. What is the function of a quartz crystal in a radio
transmitter?

200. Name four advantages of crystal control over tuned cir-
cuit oscillators.

201. Why is the temperature of a quartz crystal usually main-
tained constant? What does the expression “a low temperature
coefficient crystal” mean?

202. Why is a separate source of power sometimes desirable
for the crystal oscillator unit of a transmitter?

203. What does the statement “the temperature coefficient of
an X-cut crystal is negative” mean?

204. What will be the effect of applying a d. c. potential to
the opposite plane surfaces of a quartz crystal?

205. What does the statement “the temperature coefficient of a
Y-cut crystal is positive’”’ mean?

206. What is a thermocouple?

207. What are wave guides and in what type of radio circuits
do they find application?

www americanradiohistorvy com


www.americanradiohistory.com

68

208. Describe the physical structure of two types of transistor
and explain how they operate as an amplifier.

209. What precaution should be observed when using and
storing crystal microphones?

210. Draw a diagram of a single-button carbon microphone
circuit, including the microphone transformer and source of
power,

211. What effect does a change in the dielectric constant of a
condenser dielectric material have upon the capacitance of a con-
denser?

212. Explain the effect of increasing the number of plates
upon the capacitance of a condenser.

213. 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?

214. Draw a circuit diagram showing the principle of opera-
tion of a telegraph keying relay.

215. What is meant by ‘self-wiping” contacts as used in
connection with relays?

216. Why are permanent magnets used in head telephones?
In d. c. meters?

217. What emergency repairs may be made to an inductance
coil having burned or charred insulation?

218. Name four indications of a defective vacuum tube in a
transmitter.

219. What factors determine the breakdown voltage rating of
a condenser?

220. What cleaning agents may be used to clean the surfaces
of a quartz crystal? Is such cleaning ever necessary? Explain.

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

222, What is the impedance of a solenoid if its resistance is
5 ohms and 0.3 amperes flow through the winding when 110
volts at 60 cycles is appliéd to the solenoid?

223. What are some uses of a “low-pass” filter network?

224. What is a “swinging” choke?

225. What material is best suited for use as an antenna strain
insulator which is exposed to the elements?

226. What material is frequently used for relay contacts?
Why?

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

228. What crystalline substance is widely used in crystal os-
cillators?
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229. Why is the crystal in some oscillators operated at constant
temperature?

230. What are the advantages of the single-button carbon
microphone?

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

232. Draw a circuit diagram showing how a microphone can
be connected to an audio amplifier.

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

234. In the operation of a class B audio amplifier stage, should
the plate current fluctuate or should it remain at a steady value?

235. What turns ratio should a transformer have which is to
be used to match a source impedance of 500 ohms to a load of
10 ohms?

236. What types of microphones have a high impedance out-
put?

237. 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?

238. Why do headphone receivers used in radio communication
usually have high impedance windings?

239. What is the purpose of a “‘choke” coil?

240. Draw a simple schematic diagram of a triode vacuum tube
audio frequency amplifier inductively coupled to a loudspeaker.

241. Draw a simple schematic circuit showing a method of
resistance coupling between two triode vacuum tubes in an audio
frequency amplifier.

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

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

244. 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.

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

246. Why is correct grid bias important in an audio frequency
amplifier?
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247. During what portion of the excitation voltage cycle does
plate current flow when a tube is used as a class B amplifier?

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

249. In a class A audio-frequency amplifier, what is the main
advantage obtained through the use of two triodes in push-pull as
compared to parallel operation?

250. What is the maximum permissible r.m.s. value of audio
voltage which can be applied to the grid of a class A audio
amplifier which has a grid bias value of 10 volts?

251. List four causes of distortion in a class A audio amplifier.

252. Name four applications for vacuum tubes operation as
class A audio amplifiers.

253. Why is a push-pull audio frequency amplifier preferable
to a single tube stage?

254. Draw a simple schematic diagram showing a method of
“direct” coupling between two stages of an audio frequency
amplifier.

255. What is the d. c. plate voltage of a resistance coupled
amplifier stage which has a plate supply voltage of 260 volts, a
plate current of one milliampere, and a plate load resistance of
100,000 ohms?

2566. Why is it necessary to use two tubes in a class B audio
amplifier?

257. What would be the effect of leakage in the coupling con-
denser in a conventional resistance coupled audio-frequency
amplifier ?

258. Why is it not feasible to employ a vacuum tube operated
class C as an audio amplifier, either singly or in push-pull?

259. How may even-harmonic energy be reduced in the output
of an audio-frequency amplifier?

260. What is the main advantage of a tuned audio-frequency
amplifier in a receiver used for the reception of radiotelegraph
signals?

261. What is the purpose of decoupling networks in the plate
circuits of a multi-stage audio amplifier?

262. Why is an audio transformer seldom employed as the
output device to be used in the plate circuit of a tetrode audio
amplifier stage?

263. What is the chief advantage of class A audio operation
as compared to other classes of audio-frequency amplifiers?

264. What is the principal advantage of transformer coupling
compared to resistance coupling, as used in audio-frequency
amplifiers ?
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265. What factors determine the efficiency of a power trans-
former?

266. What factors determine the ratios of primary and sec-
ondary currents in a power transformer?

267. What is the secondary voltage of a transformer which
has a primary voltage of 100, primary turns 200, and secondary
turns 407

268. What factors determine the no-load voltage ratio of a
power transformer?

269. What is the relationship between the turns ratio and the
impedance ratio of the windings of a transformer?

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

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

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

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

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

275. What material is used in the electrodes of a common dry
cell?

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

277. How can the condition of charge of dry “B” batteries be
determined?

278. What precaution should be observed in storing spare “B”
batteries?

279. Draw a sketch showing the construction of a storage cell.

280. Define “specific gravity” as used in reference to storage
batteries.

281. What are the main differences between Edison and lead-
acid types of storage batteries?

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

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

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

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

286. What is the approximate fully charged voltage of an

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

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

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

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

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

292. What are the effects of sulphation?

293. If the charging current through a storage battery is
maintained at the normal rate, but its polarity is reversed, what
will result?

294. If a hydrometer is not available how can the condition
of charge of a storage battery be determined?

295. What is indicated if, in testing a storage battery, the
voltage polarity of some of the cells in the battery is found
reversed?

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

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

298 Describe the care which should be given a group of storage
cells to maintain them in good operating condition.

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

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

301. What chemical may be used to neutralize a storage cell
acid electrolyte?

302. What steps may be taken to prevent corrosion of lead-acid
storage cell terminals?

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

304. Show by a diagram how to connect battery cells in series.

305. Show by a diagram how to connect battery cells in paral-
lel.

306. What is the meaning of “electrolyte”? List two types of
radio equipment in which it may be used.

307. What is the effect of low temperatures upon the opera-
tion of a lead-acid storage battery?

308. What form of energy is stored in lead type storage bat-
teries?

309. Draw a diagram of the charging circuits of two batteries
using a four-pole double-throw switch such that while one battery
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is on charge the other is on discharge. Indicate the d. c. power
source, voltage dropping resistors and connections to the battery
load.

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

311. A storage battery with a terminal voltage of 12.5 is to be
trickle charged at a 0.5 ampere rate. What value of resistance
should be connected in series with the battery if the trickle charge
is to be made from a 110-volt d. c. line?

312. A discharged storage battery of three cells has an open
circuit voltage of 1.8 volts per cell and an internal resistance
of 0.1 ohms per cell. What potential is necessary to produce
an initial charging rate of 10 amperes?

313. What capacity storage battery is required to operate a
50-watt emergency radiotelegraph transmitter for 6 hours, as-
suming a continuous transmitter load of 70 percent of the key-
locked demand of 40 amperes? The emergency light load is 1.5
amperes.

314. If you found that it was impossible to keep the receiver
storage “A” battery charged, and at the same time maintain the
required watch period, what remedy may be found?

315. What could cause abnormally low voltage at the input
power terminals of a lifeboat radiotelegraph transmitter while
it is in operation?

316. If an auxiliary storage battery has a voltage of 12.4 volts
on open circuit and 12.2 volts when the charging switch is closed,
what is the difficulty ?

317. Why should the tops of lead-acid storage batteries be
kept clean and free from moisture?

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

319. What special precautions should be taken when lead-acid
storage cells are subject to low temperatures?

320. What should be done if the electrolyte in a lead-acid
storage cell becomes low due to evaporation?

321. Why should an Edison storage battery not be charged
at less than normal rate specified by the manufacturer? Explain.

322. Lacking an hydrometer, how may the state of charge of a
storage battery be determined?

323. Your emergency lead-acid storage battery has a specific
gravity of 1.120. What should be done?

324. Why should care be taken in the selection of water to be
added to a storage cell to replace that lost by evaporation?

325. If you place the emergency batteries on charge and the
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overload circuit hQreakers refuse to stay closed, what is the
trouble?

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

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

328. 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?

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

330. Why does the charging rate to a storage cell, being
charged from a fixed voltage source, decrease as charging
progresses?

331. Draw a simple schematic circuit diagram of a rectifier
and filter for supplying plate voltage to a radio receiver.

332. Explain the principle of operation of the cold cathode,
gaseous rectifying diodes.

333. Discuss the uses of copper oxide rectifiers.

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

335. Compare the advantages and disadvantages of high-
vacuum and hot-cathode mercury-vapor rectifier tubes.

336. Describe the construction and the operation of rectifier
tubes that are used for charging batteries. Draw a diagram of a
battery-charging circuit employing such a tube.

337. Draw a simple schematic diagram of a cold cathode elec-
tron tube connected as a voltage regulator. As a rectifier.

338. Why should the temperature of the filament or heater in
a mercury-vapor rectifier tube reach normal operating tempera-
ture before the plate voltage is applied?

339. What are the advantages of the high-vacuum rectifier
tube as compared to the hot cathode, gas-filled tube?

340. What action permits the high conduction currents of a
hot cathode gas-filled rectifier tube?

341. Draw a simple circuit diagram of a voltage doubling
power supply using two 14 wave rectifiers.

342. What are the principal characteristics of a gas-filled rec-
tifier tube?

343. What is the principal function of the filter in a power
supply?
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344. What are the relative advantages of the condenser-input
and choke-input filters when used with rectifiers?

345. What is the primary advantage to be obtained by shunt-
ing a high-resistance fixed resistor across each unit of a high-
voltage series condenser bank in the power supply filter circuit
of a transmitter?

346. If part of the secondary winding of the power supply
transformer of.a transmitter were accidentally shorted, what
would be the immediate effect?

347. Why are “bleeder” resistors used in power supplies ?

348. What is the ratio of the frequencies of the output and
input circuits of a single-phase full-wave rectifier?

349. Why is a condenser sometimes placed in series with the
primary of a power transformer?

350. Why are small resistors sometimes placed in series with
each plate lead of mercury-vapor rectifier tubes connected in
parallel?

351. What is the maximum allowable total secondary voltage of
a transformer to be used as a center-tapped full-wave rectifier
in connection with rectifier tubes having a peak inverse voltage
rating of 10,000 volts?

352. What would happen if a transformer, designed for opera-
tion on 60-cycle voltage were connected to a 120-cycle source of
the same voltage?

353. What would hapgen if a transformer, designed for opera-
tion on 500 cycles, were connected to a 60-cycle source of the
same voltage?

354. A marine transmitter uses 500-cycle alternating current
for plate supply. It is rectified by a full wave rectifier circuit
but is not filtered. How would the emission be classified?

355. What is the purpose of an air gap in the core of a filter
choke coil?

356. What is the effect of loose laminations in a filter choke?

357. What is meant by “regulation” of a power supply?
What causes poor regulation?

358. Why should the metallic case of a high-voltage trans-
former be “grounded’”?

359. How may a filter condenser be checked for leakage?

360. Explain the principle of operation of an electrolytic con-
denser. What precaution should be observed when connecting
electrolyti¢ condensers in series?

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

362. Why is it desirable to have low-resistance filter chokes?
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363. When filter condensers are connected in series, resistors
of high value are often connected across the terminals of the
individual condensers. What is the purpose of this arrangement?

364. What is a desirable feature of an electrolytic condenser
as compared to other types?

365. Indicate the approximate values of power supply filter
inductances encountered in practice.

366. A radio receiver has a power transformer and rectifier
designed to supply plate voltage to the vacuum tubes at 250
volts when operating from a 110-volt 60-cycle supply. What will
be the effect if this transformer primary is connected to a 110-
volt d. c. source?

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

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

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

370. Explain the principle of operation and list the main
characteristics of a compound wound d. c¢. motor and explain how
the speed is regulated.

371. Why is laminated iron or steel generally used in the con-
struction of the field and armature cores of motors and genera-
tors instead of solid metal?

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

373. Why is a series motor not used in radio power supply
motor-generators ?

374. What is the danger of operating a d. c. series motor
without a load?

375. 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) ?

376. What is the purpose of “commutating poles” or “inter-
poles” in a d. ¢. motor?

377. What will be the effect(s) of a short circuit in an arma-
ture coil of a d. c. motor?

378. When starting a large d. c. motor-generator set what
adjustment should be made to the motor field rheostat?

379. What may be the trouble if a motor generator fails to
start when the start button is depressed?

380. Explain the principle of operation and list the main
operating characteristics of a d. ¢. shunt generator and a d. c.
compound generator. Explain how the voltage of a d. c. gen-
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erator can be controlled. Draw a simple schematic circuit dia-
gram of ea* of these types of generators.

381. Desctibe the action and list the main characteristics of
a series wound d. c. generator.

382. When increased output voltage is desired from a motor-
generator set, what is the usual procedure?

383. Describe the construction of a dynamotor. What are its
operating characteristics?

384. How may the output voltage of a dynamotor be regulated?

385. What is the principal advantage in the use of a dyna-
motor, rather than a motor generator, to furnish plate power
to a small mobile transmitter? Principal disadvantage?

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

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

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

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

390. Why should emery cloth never be used to clean the com-
mutator of a motor or generator?

391. If a 3-horsepower, 110-volt d. c. motor is 85 percent
efficient when developing its rated output, what will be the line
current?

392. Explain the principle of operation of an induction motor
and how such motors are started.

393. What determines the speed of a synchronous motor?
An induction motor? A d. c. series motor?

394. What is the line current of a single-phase, 7-horsepower
a. c. motor when operating from a 120-volt line at full rated
load and at a power factor of 0.8 and 95 percent efficiency.

395. In what units is an alternator output ordinarily rated?

396. What conditions must be met before two a. c. generators
can be operated in parallel?

397. What is the effect of an inductive load on the output
voltage of an alternator?

398. Draw a simple schematic circuit diagram of three kinds
of d. c. motors, including a starting device.

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

400. Draw a simple schematic diagram of an electron coupled
oscillator, indicating power supply polarities where necessary.
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401. Draw a simple schematic diagram showing a Hartley
triode oscillator with shunt-fed plate. Indicate power supply
polarity.

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

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

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

405. Draw a simple schematic diagram of a pentode-type
tube used as a crystal-controlled oscillator, indicating power sup-
ply polarities.

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

407. Draw a simple schematic diagram of a crystal-controlled
vacuum tube oscillator using a tetrode-type tube. Indicate power
supply polarity where necessary.

408. What will be the effect of a high degree of coupling be-
tween the plate and grid circuits of a quartz crystal oscillator?

409. Draw a simple schematic diagram of a crystal-controlled
oscillator and means of coupling to the following radio-frequency
amplifier stage, showing power supply polarities.

410. What type of oscillator depends upon secondary emission
from the anode for its operation?

411. Draw a simple schematic diagram of a dynatron oscillator
using a tetrode, indicating polarity of power supply voltages.

412. Why is an additional plate-grid feedback condenser some-
times necessary in a crystal oscillator?

413. Draw a simple schematic diagram of a Pierce oscillator.

414. What is the principal advantage to be gained by the use
of a crystal-controlled oscillator in a marine radiotelegraph trans-
mitter?

415. Discuss the advantages and disadvantages of self-excited
oscillator and master oscillator-power amplifier transmitters.

416. What is the primary function of the power amplifier
stage of a marine radiotelegraph transmitter?

417. What is the purpose of a buffer amplifier stage in a trans-
mitter?

418. 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.
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419. What class of amplifier should be employed in the final
amplifier stage of a radiotelegraph transmitter for maximum
plate efficiency?

420. Under what “class” of amplification are the vacuum tubes
in a linear radio-frequency amplifier stage, following a modulated
stage, operated?

421. If a final radio-frequency amplifier, operated as class B
linear, were excited to saturation with no modulation, what
would be the effects when undergoing modulation?

422. Define a class C amplifier.

423. Discuss the effects of insufficient radio-frequency excita-
tion on a class C modulated radio-frequency amplifier insofar as
the output signal wave form is concerned.

424. What is the second harmonic of 380 kilocycles?

425. What are the effects of overexcitation of a class B ampli-
fier grid circuit?

426. What is the function of a grid leak in a class C amplifier?

427. Describe how a radio-frequency amplifier stage may be
neutralized. What precautions must be observed.

428. Why is a “speech amplifier” used in connection with
the modulator of a radiotelephone transmitter?

429. If the first speech amplifier tube of a radiotelephone
transmitter were overexcited, but the percentage modulation
capabilities of the transmitter were not exceeded, what would
be the effect upon the output?

430. How should the bias of a grid modulated radio frequency
stage be adjusted?

431. Compare the characteristics of plate and grid bias modu-
lation.

432. What is meant by “low level” modulation?

433. Should the efficiency of a grid bias modulated stage be
maximum at complete modulation or zero modulation? Explain.

434. Does grid current flow in the conventional grid bias
modulated stage of a radiotelephone transmitter, under modulated
conditions?

435. What might be the causes of a positive shift in carrier
amplitude during modulation?

436. What is the ratio between the d. c. power input of the
plate circuit of the stage being plate modulated, and the output
audio power of the modulator for 100-percent sinusoidal modu-
lation?

437. What increase in antenna current will be observed when

a radiotelephone transmitter is modulated 100 percent by a
sinusoidal wave form?
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438. Why is a series resistor used in the d. c. plate supply of
a modulated radio-frequency amplifier, between the amplifier and
the modulator, in a Heising modulation system?

439. What is the purpose of the plate choke used in Heising
modulation?

440. The d. c. plate input to a modulated class C amplifier,
with an efficiency of 60 percent, is 200 watts. What value of
sinusoidal audio power is required in order to insure 100-percent
modulation? 50-percent modulation?

441. A ship’s transmitter has an antenna current of 8 amperes
using A-1 emission. What would the antenna current be when
this transmitter is 100-percent modulated by sinusoidal modula-
tion?

442, If a transmitter is adjusted for maximum power output
for telegraph operation, why must the plate voltage be reduced
if the transmitter is to be amplitude modulated?

448. In a series-fed plate circuit of a vacuum tube amplifier,
what would be the result of a short circuit of the plate bypass
condenser?

444. In a shunt-fed plate circuit of a vacuum tube amplifier,
what would be the result of a short circuit of the plate RF choke
coil?

445. What is the total band width of a transmitter using A-2
emission with a modulating frequency of 800 cycles and a carrier
frequency of 500 kilocycles?

446. What is the correct value of negative grid bias, for
operation as a class B amplifier, for a vacuum tube of the fol-
lowing characteristics: Plate voltage 1,000, plate current 127
milliamperes, filament voltage 4 volts, filament current 5.4 am-
peres, mutual conductance 8,000 micromhos, and amplification
factor 257

447. What is the meaning of “carrier shift”? What may cause
a positive carrier shift in a linear radio-frequency amplifier out-
put?

448. Name three instruments which may be used as indicating
devices in neutralizing a radio frequency amplifier stage of a
transmitter.

449. 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. Describe
its operation.

450. Draw a block diagram of a MOPA radiotelegraph trans-
mitter with the master oscillator operating on 2017.5 ke. and
the transmitter output on 8,070 kec.
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451. What factors are most important in the operation of a
vacuum tube as a frequency doubler?

452. If a 1500-kilocycle radio wave is modulated by a 2000-
cycle sine wave tone, what frequencies are contained in the
modulated wave?

453. What precautions should be observed in tuning a trans-
mitter to avoid damage to componerts?

454. Draw a complete schematic diagram of a system of in-
ductive coupling between the output of a radio-frequency ampli-
fier and an antenna system.

455. What is the result of excessive coupling between the
antenna and output circuits of a self-excited type of vacuum
tube transmitter?

456. Draw a simple schematic diagram of a system of keying
in the primary of the transformer supplying high voltage to a
vacuum tube transmitter. Indicate any values of inductance,
resistance, capacitance which may be deemed necessary to fully
understand the correct operation of this type of keying.

457. In a transmitter involving a master-oscillator, inter-
mediate amplifier and final amplifier, describe the order in which
circuits should be adjusted in placing this transmitter in opera-
tion.

458. Should the antenna circuit of a master-oscillator, power-
amplifier type of transmitter be adjusted to the resonant fre-
quency before the plate tank circuit of the final stage? Give
the reason(s) for your answer.

459. What may cause a radio-frequency amplifier tube to have
excessive plate current?

460. What are the disadvantages of using a self-excited oscil-
lator-type of transmitter for shipboard service?

461. How is the degree of coupling varied in a pi network
used to transfer energy from a vacuum tube plate circuit to an
antenna?

462. Compare the selectivity and sensitivity of the following
receivers:

(a) Tuned radio-frequency receiver.
(b) Superregenerative receiver.
(¢) Superheterodyne receiver.

463. Why is it sometimes necessary to provide a radio-fre-
quency filter in the plate circuit of a detector tube?

464. In a radio-frequency amplifier, employing fixed bias, as
the plate circuit is varied in adjustment from a point below reson-
ance to a point above resonance, what effect will be observed on
the grid current?
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465. In a self-biased radio-frequency amplifier stage having a
plate voltage of 1,250, a plate current of 150 milliamperes, a
grid current of 15 milliamperes, and a grid leak resistance of
4,000 ohms, what is the value of operating grid bias?

466. In a series-fed plate circuit of a vacuum-tube amplifier,
what would be the effect of a short circuit of the plate supply
bypass condenser?

467. In a shunt-fed plate circuit of a vacuum-tube amplifier,
what would be the effect of an open circuit in the plate radio-
frequency choke?

468. Explain how you would determine the value of cathode-
bias resistor for a specific amplifier stage.

469. Draw a simple schematic diagram showing a method of
“link” coupling between two radio-frequency amplifier stages.

470. What is the advantage of link coupling between radio-
frequency amplifier stages?

471. What is the effect of excessive coupling between the out-
put circuit of a simple oscillator and an antenna?

472. How is the power output of a marine vacuum tube radio-
telegraph transmitter ordinarily adjusted?

473. Why should a transmitter be tuned initially at reduced
power?

474. What is meant by “split tuning”?

475. What is meant by a “self-rectified” circuit, as employed
in marine vacuum tube radiotelegraph transmitters?

476. If the power of a 500-kilocycle transmitter is increased
from 150 watts to 300 watts, what would be the percentage
change in field intensity at a given distance from the trans-
mitter? What would be the db change in field intensity?

477. Draw a sketch of a typical shipboard antenna for trans-
mitting on 500 kilocycles showing the supporting insulators, the
safety link and the lead-in wire. How does voltage vary along
the length of the lead-in and along the antenna?

478. Draw a block diagram of an FM transmitter.

479. Show by a diagram how a radiotelegraph transmitter
can be keyed by the use of a keying relay.

480. List the various points in a radiotelegraph transmitter
where keying can be accomplished.

481. What is meant by break-in operation at a radiotelegraph
station and how is it accomplished?

482. What is meant by frequency shift keying and how is it
accomplished?

483. Draw a simple circuit diagram of a transmitter using
an oscillator coupled to the antenna, with the oscillator using a
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self-rectifying circuit for operation directly from an a. c. gen-
erator.

484. Does the code speed or number of words per minute
transmitted have any effect on the band width of the emission
from a radiotelegraph transmitter?

485. How is the keying of a simple oscillator-type of emergency
marine transmitter usually accomplished?

486. If the plate current of the final radio-frequency amplifier
in a transmitter suddenly increased and radiation decreased,
although the antenna circuit is in good order, what would be the
possible causes?

487. What care should be taken in hoisting the antenna of a
shipboard radiotelegraph station to avoid damage to the antenna
wire and insulators?

488. If a 500-kilocycle transmitter of constant power produces
a field strength of 100 microvolts per meter at a distance of 100
miles from the transmitter, what would be the theoretical field
strength at a distance of 200 miles from the transmitter?

489. If the antenna current at a 500-kilocycle transmitter is
reduced 50 percent, what would be the percentage change in the
field intensity at the receiving point?

490. At what point on a shipboard antenna system will the
maximum potential be found?

491. What are some of the indications of a defective vacuum
tube in a transmitter?

492. A master-oscillator, power-amplifier type of transmitter
has been operating normally. Suddenly the antenna ammeter
reads zero, although all filaments are burning and plate and grid
meters are indicating normal voltages and currents. What
would be the possible cause(s) ?

493. What is the effect upon a transmitter of dirty or salt-
encrusted antenna insulation?

494. Describe a means of reducing sparking at the contacts
of a key used with a radiotelegraph transmitter.

495. What will be the effect of a swinging antenna upon the
output of a self-excited oscillator transmitter? A master-oscilla-
tor-power-amplifier transmitter?

496. What effect upon the plate current of the final amplifier
stage will be observed as the antenna circuit is brought into
resonance?

497. How may instruments used to indicate various direct
currents and voltages in a transmitter be protected against
damage due to stray r. f. energy?

498. In a radiotelegraph transmitter employing a d. c. gen-
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erator as a source of plate voltage, an a. c. generator as filament
supply and grid bias keying, if it is noted that when the key
contacts are open the emission continues, what could be the
trouble?

499. A station has an assigned frequency of 8,000 kilocycles
and a frequency tolerance of plus or minus 0.04 percent. The
oscillator operates at one-eighth of the output frequency. What
is the maximum permitted deviation of the oscillator frequency,
in cycles, which will not exceed the tolerance?

500. A transmitter is operating on 5000 kilocycles, using a
1000-kilocycle crystal with a temperature coefficient of —4
cycles/megacycle/degree centrigrade. If the crystal temperature
increases 6° centrigrade, what is the change in the output fre-
quency of the transmitter?

501. What should be the approximate surge impedance of a
quarter wave length matching line used to match a 600-ohm
feeder to a 70-ohm antenna?

502. What determines the surge impedance of a 2-wire non-
resonant radio-frequency transmission line?

503. Draw a simple schematic diagram of a “key click filter”
suitable for use when a vacuum tube transmitter is keyed in the
negative high-voltage circuit.

504. What is the crystal frequency of a transmitter having
three “doubler” stages and an output frequency of 16,870 kilo-
cycles?

505. Draw a simple schematic diagram showing how a radio-
telegraph transmitter may be keyed by the “grid blocking”
method.

506. What is the effect on the resonant frequency of connecting
a capacitor in series with an antenna? Of connecting an in-
ductor in series with an antenna?

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

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

509. What will be the effect upon the resonant frequency if
the physical length of a Hertzian antenna is reduced?

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

511. 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?
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512. Describe the directional characteristics, if any, of the
following types of antennas:

(a) Horizontal Hertz antenna.
(b) Vertical Hertz antenna.
(c) Vertical loop antenna.

(d) Horizontal loop antenna.
(e) Vertical Marconi antenna.

513. What type of modulation is largely contained in “static”
and “lightning” radio waves?

514. What is the difference between a Hertz and a Marconi
antenna?

515. Draw a diagram showing how current varies along a
half-wave length Hertz antenna.

516. What is meant by polarization of a radio wave? How
does polarization affect the transmission and reception of a radio
wave?

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

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

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

520. What effect do sunspots and aurora borealis have on
radio communications?

521. What is meant by harmonic radiation?

522. Why does harmonic radiation from a transmitter some-
times cause interference at distances from a transmitter where
the fundamental signal cannot be heard?

523. What is the primary reason for the suppression of
radio-frequency harmonics in the output of a transmitter?

524. Draw a simple schematic diagram of a wave trap in an
antenna circuit for attenuating an interfering signal.

525. Define type Al, A2, A3, A4, and B emissions. (R. & R.
2.201.)

526. Name four devices that could be used to indicate oscil-
lation in a crystal oscillator.

527. Why is an artificial antenna sometimes used in testing a
transmitter? By what other names is this instrument known?

528. What are the general characteristics of the emission of a
radiotelegraph transmitter which uses a chopper to obtain A-2
emission?

529. In general, what advantages may be expected from the
use of high frequencies in radio communication ?
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530. Why do many marine transmitters employ variometers
rather than variable condensers as the tuning elements?

531. What is the relationship between the antenna current
and radiated power of an antenna?

532. What is the purpose of the iron compound cylinders
which are found in the inductances of certain marine radiotele-
graph transmitters? The position of these cylinders, with re-
spect to the inductances, is adjustable for what purpose?

533. What is the meaning of “high level” modulation?

534. Draw a block diagram of a superheterodyne receiver
capable of receiving continuous wave radiotelegraph signals.

535. Draw a block diagram of superheterodyne receiver de-
signed for reception of FM signals.

536. Draw a block diagram of a tuned radio-frequency type
receiver.

537. Describe the principle of operation of a ‘“super regenera-
tive” receiver.

538. What is the purpose of a tuned radio-frequency amplifier
stage ahead of the mixer stage of a superheterodyne receiver?

539. What is the “mixer’”’ tube in the superheterodyne receiver?

540. Knowing the intermediate frequency and the signal to
which a superheterodyne receiver is tuned, how would you deter-
mine the most probable frequency on which “image” reception
would occur?

541. A superheterodyne-type receiver is adjusted to 2738 kilo-
cycles. The intermediate frequency is 475 kilocycles; what is the
frequency to which the grid circuit of the second detector must
be tuned?

542. Explain the reasons why a superheterodyne receiver
may not be successfully used for reception of frequencies very
near the frequency of the intermediate frequency amplifier.

543. Why do some superheterodyne receivers employ a crystal-
controlled oscillator in the first detector?

544. How should a superheterodyne communications receiver
be adjusted for maximum response to weak CW signals? To
strong CW signals?

545. Why should a superheterodyne receiver, used for the re-
ception of A-1 signals, be equipped with at least one stage of
radio-frequency amplification ahead of the first detector?

546. What is the chief advantage to be gained in the utiliza-
tion of high intermediate frequencies in a superheterodyne re-
ceiver?

547. 1f a superheterodyne receiver is receiving a signal on
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1000 kilocycles, and the mixing oscillator is tuned to 1500 kilo-
cycles, what is the intermediate frequency?

548. How may “image response” be minimized in a super-
heterodyne receiver?

549. In a tuned radio frequency receiver, what is the advan-
tage of heterodyne reception as compared to autodyne reception?
550. Describe the operation of a regenerative-type receiver.

551. Discuss the relative advantages and disadvantages of a
stage of radio-frequency amplification as compared to a stage of
audio-frequency amplification for use in connection with regen-
erative receiver?

552. What controls determine the selectivity of a 3-circuit
receiver?

553. What are the objections to the operation of a regenera-
tive, oscillating detector receiver, when directly coupled to an
antenna?

554. If a ship’s regenerative receiver failed to oscillate when
the regeneration control was advanced, explain the possible
causes and remedies.

555. Explain how you would test the various components of
a receiver of the 3-circuit regenerative-type in “trouble shooting”.

556. What may be the cause of noisy operation of a regenera-
tive, 3-circuit receiver, having 2 stages of audio-frequency ampli-
fication?

557. Describe how you could test a regenerative receiver to
determine if the detector is in an oscillating condition.

558. Using a regenerative receiver, without radio-frequency
amplifier stages, describe how you would adjust to receive radio-
telegraph signals through interference.

559. If broadcast signals interfered with your reception of
signals on 500 kilocycles while aboard ship, how would you
reduce or eliminate such interference?

560. How may a regenerative-type receiver be adjusted for
maximum sensitivity ?

561. What types of radio receivers do not respond to static
interference?

562. Name three causes of an audio “howl” in a regenerative
receiver.

563. Draw a circuit diagram of a crystal detector receiver
and explain its principle of operation. Name two substances
that can be used as the crystal in such a receiver.

564. Draw a simple schematic circuit diagram of an FM re-
ceiver discriminator.

565. If signals are heard with the headphones plugged into
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the detector plate circuit of a receiver, but no signals are heard
when phones are plugged into the first audio-frequency amplifier
stage plate circuit, what might be the cause and how could it be
remedied?

566. What is the purpose of an oscillator in a receiver operat-
ing on a frequency near the intermediate frequency of the re-
ceiver?

567. What is the purpose of a wave-trap in a radio receiver?

568. Draw a diagram showing a method of obtaining grid
bias for a filament-type vacuum tube by use of resistance in the
plate circuit of the tube.

569. Give four reasons which would prevent a regenerative
receiver from oscillating.

570. Why are bypass condensers used across the cathode bias
resistors of a radio-frequency amplifier?

571. What is the purpose of shielding between radio-frequency
amplifier stages? ,

572. Draw a simple schematic diagram showing a method of
“impedance” couplings between two stages of a radio-frequency
amplifier.

573. Draw a simple schematic diagram showing a method of
inductive or transformer coupling between two stages of a radio-
frequency amplifier.

574. What is the purpose of an electrostatic shield?

575. What is the purpose of an auxiliary receiving antenna
installed on a vessel which is also fitted with a direction finder?

576. How is “automatic volume control” accomplished in a
receiver?

577. What is the purpose of a center-tap connection in a fila-
ment-supply transformer?

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

579. Draw a simple schematic diagram showing a method of
coupling between two triode vacuum tubes in a tuned radio-
frequency amplifier and a method of neutralizing to prevent
oscillation.

580. Draw a simple schematic circuit of a regenerative de-
tector.

581. What might be the cause of low sensitivity of a 3-circuit
regenerative receiver?

582. What effects might be caused by a shorted grid con-
denser in a 3-circuit regenerative receiver?
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583. Explain the purpose and operation of the first detector
in a superheterodyne receiver.

584. Draw a diagram showing a method of obtaining grid
bias for an indirectly heated cathode-type vacuum tube by use
of resistance in the cathode circuit of the tube.

585. What is the advantage of using iron cores of special
construction in radio-frequency transformers and inductances?

586. In the operation of a regenerative-type receiver how is
oscillation of the detector indicated?

587. Draw a circuit diagram of a superheterodyne ‘receiver
with automatic volume control and explain the principle of
operation.

588. To what frequency, or band of frequencies, is an ap-
proved auto-alarm receiver tuned?

589. What signal will cause an approved auto-alarm receiver to
ring the warning bell?

590. What factor(s) determine the setting of the sensitivity
control of an auto-alarm receiver approved for installation on a
vessel of the United States?

591. On a vessel of the United States, equipped with an ap-
proved type of auto-alarm which employs a linear detector and
an electronic selector, what factors cause the bell to sound?
The warning light to operate?

592. With an auto alarm of the type which employs a square
law detector and a mechanical selector, what factors cause the
bell to sound? The warning light to operate?

593. With an auto alarm of the type which employs a linear
detector and an electronic selector, what is the most probable
cause of the intermittent ringing of the bells?

594. If you were a radio operator on a vessel of the United
States, equipped with an approved type of auto alarm which
employs a linear detector and an electronic selector, what would
happen upon failure of a vacuum tube filament?

595. If an auto-alarm bell rings, and upon pressing the release
button it stops, what could be the cause(s) of the ringing?

596. If an auto-alarm bell rings, and upon pressing the re-
lease button it does not stop, what could be the cause(s)?

597. With an auto alarm of the type which employs a square-
law detector and a mechanical selector, why does this alarm re-
ceiver not respond to type A-1 emission?

598. If a vacuum-tube heater burns out, in an approved auto
alarm, what causes the warning bells to ring?

599. Why are the unused portions of inductances in receivers
sometimes shorted?

387-051 O - 70 - 7
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600. How may harmonic radiation of a transmitter be pre-
vented?

601. What is a “crystal filter” as used in a superheterodyne
receiver? .

602. What means usually are provided to prevent the opera-
tion of the ship’s transmitter when the auto-alarm receiver is
in use?

603. What is indicated in a radio-telephone transmitter by an
increase in antenna current without carrier shift?

604. If a vacuurn tube in the only radio-frequency stage of your
receiver burned out, how could you make temporary repairs to
permit operation of the receiver if no spare vacuum tube was
available?

605. What is the purpose of a crystal filter in the IF stage
of a superheterodyne communications receiver? Under what con
ditions is this filter used?

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

607. If 2 ammeters are connected in series, how may the
total current through the 2 meters be determined?

608. If 2 ammeters are connected in parallel, how may the
total current through the 2 meters be determined?

609. If two voltmeters are connected in series, how would
you be able to determine the total drop across both instruments?

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

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

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

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

614. What is the purpose of a multiplier resistor used with a
voltmeter?

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

616. Show by a diagram how a voltmeter and ammeter should
be connected to measure power in a d. c. circuit.

617. Draw a simple circuit diagram showing the principle of
operation of an ohmmeter.

618. Indicate by a diagram how the total current in 3 branches
of a parallel circuit can be measured by 1 ammeter.

619. What instrument measures electric power?

620. What instrument measures electrical energy?
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621. What is indicated if a voltmeter connected between the
negative side of a ship’s d. c. line and ground reads the full-line
voltage?

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

623. Is the angular scale deflection of a repulsion iron vane
ammeter proportional to the square or square root of the cur-
rent or merely directly proportional to the current?

624. How may the power in an a. c. circuit be determined?

625. The product of the readings of an a. c. voltmeter and
ammeter in an a. c. circuit is called what?

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

627. What types of meters may be used to measure radio-fre-
quency currents?

628. How may the range of a thermocouple ammeter be in-
creased?

629. Does the scale of an a. c. ammeter indicate peak, effective,
or average current values? Explain your answer.

630. By what factor must the voltage of an a. c. circuit, as
indicated on the scale of an a. c. voltmeter, be multiplied in order
to obtain the average voltage value?

631. A milliammeter with a full-scale deflection of 1 milli-
ampere and having an internal resistance of 25 ohms is used to
measure an unknown current by shunting it with a 4-ohm re-
sistance. When the meter reads 0.4 milliampere, what is the
actual value of current?

632. If a d. c. voltmeter is used to measure effective alternating
voltages by the use of a bridge-type full-wave rectifier of negli-
gible resistance, by what factor must the meter readings be
multiplied in order to give corrected readings?

633. By what factor must the voltage of an a. c. circuit, as
indicated on the scale of an a. c. voltmeter, be multiplied in order
to obtain the peak value?

634. What precautions should be used when an absorption-
type frequency-meter is used to measure the output of a self-
excited oscillator?

635. What is the meaning of ““zero beat” as used in connection
with frequency-measuring equipment?

636. If a wavemeter, having an error proportional to the
frequency, is accurate to 20 cycles, when set at 1,000 kilocycles,
what is its error when set at 1,250 kilocycles?
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637. What precautions should be taken before using a hetero-
dyne-type of frequency meter?

638. What are the advantages and disadvantages of using an
absorption-type wavemeter in comparison to other types of fre-
quency meters?

639. Draw a simple schematic diagram of an absorption-type
wavemeter.

640. An absorption-type wavemeter indicates that the approxi-
mate frequency of a ship transmitter is 500 kilocycles and at the
same time the transmitter signal produces a zero beat on an ac-
curately calibrated heterodyne-frequency meter at a dial reading
of 374.1. The frequency-meter calibration book indicates dial
readings of 367.0, 371.5 and 376.0 for frequencies of 499.4/998.8,
499.6/999.2, and 499.8/999.6 kilocycles, respectively. What is the
frequency of the ship transmitter?

641. A certain frequency meter contains a crystal oscillator,
a variable oscillator, and a detector. What is the purpose of each
of these stages in the frequency meter?

642. What is a “multivibrator”? Explain its principle of op-
eration.

643. Draw a simple circuit diagram of a multivibrator oscil-
lator.

644. What determines the fundamental operating frequency of
a multivibrator oscillator?

645. How do multivibrator oscillators differ from Hartley os-
cillators? In what circuits do multivibrator oscillators find
application?

646. Do oscillators operating on adjacent frequencies have a
tendency to synchronize oscillation or drift apart in frequency?

647. With measuring equipment that is widely available, is it
possible to measure a frequency of 10,000,000 cycles to within 1
cycle of the exact frequency?

648. What is the directional reception pattern of a loop an-
tenna?

649. What is the reception pattern of a vertical antenna.

650. What is the principal function of a vertical antenna,
associated with a unilateral radio direction finder?

651. What is the principal function of a vertical antenna asso-
ciated with a bilateral radio direction finder?

652. What figure represents the reception pattern of a properly
adjusted unilateral radio direction finder?

653. From how many simultaneous directions is a direction
finder capable of receiving signals if adjusted to take unilateral
bearings through 360°?
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654. How is the unilateral effect obtained in a direction finder?

655. What is the function of the “balancing” condenser in a
direction finder?

656. Why are loop antennas, associated with radio direction
finders, metallically shielded?

657. What is a “compensator” as used with radio direction
finders, and what is its purpose?

658. What is indicated by the bearing obtained by the use
of a bilateral radio direction finder?

659. On shipboard, what factors may affect the accuracy of a
direction finder after it has been properly installed, calibrated,
and compensated?

660. Describe the construction and operation of a shielded loop
antenna as used with a marine direction finder.

661. Draw a sketch showing how a “fix” on a ship station
can be obtained by taking direction finder bearings.

662. What is indicated by the bearing obtained by the use
of a unilateral radio direction finder?

663. Within what frequency-band limits do all United States
marine radio-beacon stations operate?

664. In what part of the radio-frequency spectrum do marine
radar systems operate?

665. Draw a simple block diagram showing the essential com-
ponents of a radar system. Label the components such as re-
ceiver, indicator, etc.

666. Approximately at what speed does the antenna of a navi-
gational radar rotate?

667. How should a radar set be adjusted by the operator to
reduce ‘“‘sea return”?

668. What is the average plate power input to a radar trans-
mitter if the peak pulse power is 15 kilowatts, the pulse length
is 2 microseconds and the pulse repetition frequency is 900
cycles?

669. In determining a “fix” or position by a marine loran
system, what is the minimum number of land transmitters in-
volved?

670. What is the relationship between a master and a slave
station in reference to loran navigation systems?

671. How can the operator of a loran receiver on shipboard
identify the transmitting stations that are being received?

672. During daytime hours approximately what is the maxi-
mum distance in nautical miles from loran transmitting stations
that loran lines of position can be determined?

673. Explain why pulse emission rather than continuous waves
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is used by loran transmitters. Approximately what pulse repe-
tition frequency, pulse duration, and operating frequency are used
in loran systems?

674. When several pairs of loran transmitting stations are
operating on the same frequency, how does the operator at a
loran receiver select the desired pair of transmitting stations?

675. Draw a simple sketch showing relative position of pairs
of master and slave stations of a loran navigation system and
indicate lines of position of each pair of stations.

676. What is the purpose of “blinking” in a loran navigational
system and how is blinking recognized at the receiver?

677. What precautions should an operator or serviceman ob-
serve when working with cathode ray tubes and the associated
circuits of radar and loran receivers?

678. If the velocity of a radio wave is 186,000 statute miles
per second, how many nautical miles does a radar pulse travel
in 1 microsecond?

679. What is the primary standard of frequency for radio-fre-
quency measurements for all licensed radio stations? (R. & R.
2.1.)

680. What is the meaning of ‘“frequency tolerance”? (R. &
R. 8.7.)

681. For what period of time must a station log, which con-
tains entries incident to a disaster, be retained? (R. & R. 8.115.)

682. Under what circumstances may a station be operated by
an unlicensed person?

683. In all cases other than those in which the transmitter out-
put must be maintained at a fixed value, what amount of power
should be employed for routine communication?

684. What is the definition of a ‘“station open to public serv-
ice”?

685. If an operator is employed at more than one station, how
may he comply with the rule requiring the posting of operator
licenses? (R. & R. 13.74.)

686. In the transmission of the International Morse Code what
are the relative time lengths of dashes, dots, and spaces? (T. R.
34-4.)

687. Why is the clock in a compulsorily equipped ship radio-
telegraph station required to have a sweep seconds hand? (R. &
R. 8.515, 8.206.)

688. DBetween what points on a ship, compulsorily equipped
with a radio-telegraph installation, is a reliable intercommuni-
cation system required? (R. & R. 8.513.)

689. What experience is the holder of a first- or second-class
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radiotelegraph operator license required to have before he is
permitted to act as chief or sole operator on a compulsorily
radio-equipped cargo ship? (R. & R. 13.61.)

690. Are there any age requirements that a person must meet
before he can be issued a radiotelegraph operator license? (R. &
R. 13.12))

691. What action, if any, may a radio operator take when
he observes a ship station flagrantly violating the international
radio regulations and causing harmful interference to other sta-
tions? (R. & R. 8.602.)

692. Upon compulsorily equipped vessels, which are required to
have an accurate clock in the radio room, how frequently must
this clock be adjusted and compared with standard time? (R. &
R. 8.330.)

693. Under what conditions may a ship station close if its
service is not required to be continuous? (Art. 35-11.)

694. What exceptions are permitted to the regulation which
states that a ship station, which has no fixed working hours,
must advise the coast station with which it is in communication
of the closing and reopening time of its service? (Art. 35--11,
12.)

695. How frequently should an entry be made in a ship radio-
telegraph log while a radio watch is being maintained? (R. & R.
8.330.)

696. At what time(s) must the international silent period be
observed? (Art. 33-9.)

697. At what time(s) are routine transmissions forbidden in
the bands 485 to 515 kilocycles? (Art. 33-9.)

698. Under what circumstances must log entries be made re-
garding observance of the international silence period? (R. & R.
8.330.)

699. What time system shall be used in making log entries
with respect to the observance of the international silence period?
(R. & R. 8.330.)

700. What is the international radiotelegraph distress fre-
quency for stations in the mobile service? (Art. 37-4.)

701. Describe how a distress call should be made. (Art.
37-8.)

702. What transmission should precede the transmission of the
distress call? (Art. 37-9.)

703. What station shall be in control of distress traffic? (Art.
37-22.)

704. During what periods must a distress message be repeated
following the initial transmission? (Art. 37-16.)
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705. During what periods must the safety signal be trans-
mitted? (Art. 37-42.)

706. How long must mobile stations listen after hearing an
urgency signal? (Art. 37-38.)

707. Describe the number of dashes, or dots, and spaces which
compose the international auto-alarm signal and indicate the
time intervals involved. (R. & R. 8.6.)

708. When the auto-alarm bell rings, what should the operator
do?

709. Under what circumstances, and by whom may the inter-
national auto-alarm signal be transmitted to announce an urgent
cyclone warning? (Art. 37-30.)

710. What space of time should elapse between the trans-
mission of the international auto-alarm signal and the distress
call? (Art. 37-9.)

711. While a vessel is at sea, how frequently must the auto
alarm be tested? (R. & R. 8.206.)

712. What interval of time must elapse between the end of
the auto-alarm signal and an urgent cyclone warning? (Art.
37-30.)

713. Under what circumstances is a station in the mobile
service not required to listen to distress traffic? (Art. 37-24.)

714. Upon hearing an “SOS”, what should an operator do?
(Art. 37-13.)

715. What is the purpose of an automatic-alarm-signal keying
device on a compulsorily equipped ship?

716. On a vessel of the United States, equipped with an ap-
proved auto alarm, where is the control button which silences
the warning bells located? (R. & R. 8.511.)

717. With what type(s) of emission and upon what frequency
should a radio-telegraph transmitter be adjusted to transmit a
distress call?

718. If you received a distress call signed by a call signal
composed of five letters, could you determine the type of craft
which transmitted the signal? (Art. 19-5.)

719. While the vessel is in the open sea, how frequently must
the specific gravity of the emergency battery be taken? (R. &
R. 8.505.)

720. How frequently must the quantity of fuel in the supply
tank for use with an oil- or gas-driven emergency generator be
checked while the vessel is in the open sea? (R. & R. 8.505.)

721. While a vessel is in. port, how frequently should the
emergency equipment be tested? (R. & R. 8.505.)
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722. You intercept “CQ CQ WSV TFC QSY 735 AS”. What
does this mean?

723. Upon hearing a safety signal, what should the operator
at the receiving station do? (Art. 37-43.)

724. Explain the use and meaning of the following indicators
or prefixes on radiotelegrams and describe the difference in
handling of the various types of radiotelegrams: RP, TC, PC,
FS, PR, TR, MSG, CDE, OBS, PDH, CODH.

725. Explain cable count and the use of standard service
abbreviations and show the difference between cable count and
domestic word count.

726. Construct a plain language radiotelegram and indicate
what portions comprise (a) .the preamble, (b) the address, (c)
the text, and (d) the signature.

727. Upon what band, in addition to the 350-515 kilocycles
band, must a main receiver on a United States ship be capable ot
operation? What is the purpose of this additional band? (R. &
R. 8.503.)

728. If, upon being called by another station, a called station
is unable to proceed with the acceptance of traffic, what should
the operator of the called station do? (Art. 29.)

729. After a distress call has been transmitted, every distress
traffic radiotelegram shall contain what symbol in the preamble?
(Art. 37-21.)

730. For how long a period of continuous operation should
the emergency power supply of a compulsorily equipped ship sta-
tion be capable of energizing the emergency radiotelegraph instal-
lation? (R. & R. 8.504.)

731. While the vessel is in the open sea, how frequently must
the emergency equipment be tested? (R. & R. 8.505.)

732. Indicate the order of priority of the various types of
radio communications. (R. & R. 8.177.)

733. What is the principal port of the United States on the
Pacific coast, at which navigation lines terminate?

734. In what city is the major telecommunication center of
the United States located?

735. What is the approximate latitude of Colon, Republic of
Panama?

736. In what ocean is the island of Guam located?

737. To what continent do the greatest number of telecom-
munication channels from the United States extend?

738. What is the principal Atlantic coast port of the United
States at which navigation lines terminate?
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789. What is the GMT time and the day of the week in
Shanghai when it is Wednesday noon in New York City?

740. In a ship radiotelegraph station, where may information
be found concerning the forwarding charges for radio telegrams?
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ELEMENT VII

AIRCRAFT RADIOTELEGRAPH
Regulation and Treaty

1. Under what conditions is a flight radio operator required
aboard scheduled aircraft engaged in flights outside the con-
tinental United States? (CAR 41.68.)

2. Under what conditions are flight radio operators required
in United States irregular air carrier operation? (CAR 42.41
(d).)

3. Is it mandatory that one crew member, other than the
flight radio operator, be capable of operating the radio equipment
in an emergency? (CAR 41.71.)

4. What are the Federal Communication Commission’s license
requirements for an aircraft radiotelegraph operator? (R. & R.
13.61 (a), (b).)

5. What is meant by “long-distance operation” in scheduled
air carrier flights outside the continental United States? (CAR
41.92.) .

6. An aircraft is engaged in “long-distance operation.” What
radio equipment is required aboard for this type of operation?
(CAR 41.22))

7. For “long-distance” operation outside the continental United
States, what ground radio navigational aids are required at
scheduled stops and altérnate airports? (CAR 41.13 (b).)

8. What are the requirements for a two-way air-to-ground
communications system in scheduled air carrier operation outside
the continental United States? (CAR 41.11.)

9. For “long-distance” scheduled air carrier operations outside
the continental United States, what is the required communica-
tions range from aircraft to airport traffic-control towers at air-
ports approved for the route? (CAR 41.22 (a).)

10. For “long-distance” scheduled air carrier operations out-
side the continental United States, what are the aircraft receiver
requirements for receiving communications, meteorological, and
navigational information? (CAR 41.22 (b), (¢), (d).)

11. For ‘“long-distance” scheduled air carrier operations out-
side the continental United States, what aircraft transmitting

(99)
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equipment is required and over what distances should this
equipment operate? (CAR 41.22.)

12. What radio equipment is required aboard foreign-flag air-
craft operating into the United States and outlying possessions?
(CAR 444.)

13. Discuss the requirements for electrical power and radio
equipment under required equipment for continuance of flight.
(CAR 41.25 (g), (h).)

14. An aircraft is at midocean and experiences a communica-
tion failure. What procedure would the pilot follow after being
advised by the flight radio operator that the aircraft is out of
communication? (CAR 41.115.)

15. Define the point-of-no-return as used in air carrier opera-
tions. (CAR 41.137 (m).)

16. If a flight radio operator noted an irregularity or hazard
which, in his opinion, made for unsafe operation, to whom should
he report such hazard or irregularity? (CAR 41.131.)

17. With regard to air-to-ground communication, what is the
order of priority for communications on a channel that is used
for point-to-point as well as air-to-ground contacts? (CAR
41.132.)

18. What is meant by “type certification” of radio equipment
used on U. S. scheduled air carrier aircraft? (CAR 16.)

19. What is an air carrier operating certificate and by whom
is it issued? (CAR 41.1))

20. What are the requirements regarding marker beacon re-
ceivers on United States irregular air carrier aircraft operating
outside the continental United States? (CAR 42.23 (b).)

21. Is it mandatory that U. S. irregular air carriers operating
outside the continental United States maintain a ground com-
munications system to provide radio contact at all times with
their aircraft?

22. When a United States irregular air carrier aireraft is op-
erating outside the continental United States on long-distance
flights over water or uninhabited terrain, what transmitting
means are required? (CAR 42.23 (b).)

23. Define a “route segment” as used in scheduled air carrier
operations outside the continental U. S. (CAR 41.137 (q9).)

24. When an aircraft is in distress, upon what frequency or
frequencies should the first radio transmission of distress call
and messages be made? (ICAO Annex 10-5.4.2.1.)

25. In event of an aircraft in distress, how often should the
distress message be repeated? (ICAO Annex 10-5.4.7.1.)

26. Under what conditions should an aircraft, becoming aware
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that another aircraft is in distress, transmit the distress call and
message? (ICAO Annex 10-5.4.9.1.)

27. What is the distress signal used on VHF A3 emission?
(ICAO Annex 10-5.4.5.3.)

28. List the order of priority in the establishment of com-
munications in aeronautical mobile radio service. (ICAO An-
nex 10-5.1.7.1.)

29. A control station receiving a distress message from an
aircraft shall forward the information immediately to what
offices? (ICAO Annex 10-5.4.12.2.)

30. In aircraft distress communications, what is the normal
speed of radiotelegraph transmissions? (ICAO Annex 10-5.4.
1.3.)

31. List the information that should be transmitted, if time
permits, from an aircraft in distress. (ICAO Annex 10-5.4.6.1.)

32. What action should be taken by the flight radio operator
immediately prior to ditching or crash landing? (ICAO Annex
10-5.4.8.2.)

33. List the distress frequency for aircraft in the MF band.
(R. & R. 8.352.)

34. What is the international frequency in the high-frequency
band for use by life rafts for search and rescue communication
with stations of the maritime mobile service? (R. & R. 9.312.)

35. What is the common VHF aircraft emergency frequency?
(R. & R. 9.312)

36. How would a flight radio operator alert the Search and
Rescue facilities in his particular area? (ICAO Annex 10-
5.4.2.1.)

37. What procedure is used by an aircraft to cancel a distress
message? (Annex 10-5.4.13.1.)

38. What is the meaning of : (a) Air carrier aircraft station,
(b) airdrome control station, (¢) aeronautical station, (d) aero-
nautical fixed station, (e) radio beacon station, (f) radio range
station, (g) localizer station, (h) glide path station, (i) aero-
nautical marker beacon station, (j) surveillance radar station
and (k) aeronautical public service station? (R. & R. 9.10.)

39. In general, what language shall be used in radiotelephone
communications between aircraft and aeronautical stations in the
international service? (ICAO Annex 10-5.3.1.)

40. In event of noncommunication with an aircraft, what
offices should be advised immediately by the control station
operator? (ICAO Annex 10-5.1.5.4.)

41. In communications between aircraft radio stations, what
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station controls the duration of continuous work? (ICAO Annex
10-5.1.4.4.)

42. How should an aircraft flying over the sea signal its posi-
tion? (ICAO Annex 10-5.4.6.2.)

43. How should an aircraft flying over land signal its posi-
tion? (ICAO Annex 10-5.4.6.2.)

44. What procedure should an overocean aircraft follow if it is
unable to establish communications for any reason other than
transmitter failure. (ICAO Annex 10-5.1.5.3.)

45. In air-to-ground radiotelephone communication, how is the
“invitation to reply” spoken in standard voice procedures?
(ICAO Annex 10-5.3.6.3.)

46. What is meant by the priority prefix SVH? (ICAO Annex
104.1.4.2.)

47. After communication has been established between an
aircraft and its control station, is it permissible to dispense with
the radio call letters in subsequent communication? (ICAO An-
nex 10-5.3.6.5.)

48. Is it mandatory that an aircraft maintain continuous
watch in flight on the air-to-ground route frequency? (ICAO
Annex 10-5.1.1.)

49. In radiotelephone communications, what word is spoken
to denote that an error has been made in transmission? (ICAO
Annex 10-5.3.7.4.1.)

50. In radiotelephone communication, how is termination of
communication indicated by the receiving station? (ICAO An-
nex 10-5.3.7.3.)

51. With which station should an aircraft normally com-
municate when flying over a particular route? (ICAO Annex
10-5.1.4.2.)

52. What is the radiotelephone spoken equivalent of radio-
telegraph signal IMI? (ICAO Annex 10-5.3.7.4.4.)

53. What is the radiotelephone equivalent of the radiotelegraph
signal R? (ICAO Annex 10-5.3.7.2.)

54. What is meant by break-in procedures in aircraft radio-
telegraph communication?

55. What type of information is generally included in a broad-
cast service known as NOTAMS? (ICAO Annex 10—Part III
—Chapter 1.)

56. Describe the structure of the NOTAM code as used in
international flight operations. (ICAO Comm. Codes and Ab-
breviations.)

57. What is meant by the ICAO abbreviations such as: CNL,
ARR, DEP, PLN? (ICAO Comm. Codes and Abbreviations.)
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58. How are the ICAO complementary code groups used in
air-to-ground communications? (ICAO Comm. Codes and Ab-
breviations.)

59. What radio information is contained in the IFR flight plan
of scheduled air carrier operation outside the continental limits
of the United States? (CAR 60.41 (a) (h).)

60. What is the working frequency in the medium frequency
band reserved for aircraft flying over the seas? (R. & R. 9.312.)

61. Is it mandatory that United States air carrier aircraft
operating within the United States and overseas be equipped
with a radio altimeter? (CAR 41.21 & 41.22.)

62. What are the requirements regarding a master switch in
an aircraft electrical installation? (CAR 4B.622 (c).)

63. Air carrier aircraft electrical installations incorporate
storage batteries in the primary systems. Discuss the require-
ments for battery vents, cooling, containers, and protection
against acids. (CAR 4B.625 (d).)

64. With reference to aircraft generators, what are the re-
quirements concerning: Generator capacity, generator switch,
generator rating, generator controls, and a reverse current cut-
out? (CAR 4b.606, 4b.621, 4b.622, 4b.624.)

Radio Theory

65. What type of radio wave is the most suitable for aircraft
radio direction finding, a vertically or horizontally polarized
wave?

66. Explain the term “quadrantal or aircraft error” and what
is done to counteract this error in modern aircraft radio installa-
tions? How does quadrantal error vary with frequency?

67. Normally, what are the maximum and minimum frequen-
cies upon which a standard transport aircraft D/F loop will give
satisfactory operation?

68. An aircraft loop antenna is influenced by the field of a
vertically polarized wave front. Will the magnetic lines of force
cut the loop from top to bottom or from side to side?

69. It is common practice to employ plastic housings to stream-
line electrostatically shielded loop antennas on air carrier aireraft.
(Do these housings have a conductive or nonconductive surface?

70. Explain how aircraft D/F loops are constructed so that
they intercept electromagnetic waves and reject electrostatic
charges.

71. When using a manual direction finder on a homing station,
how should the D/F loop and the associated receiver be adjusted?
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72. In an aircraft D/F installation, is the loop calibration
curve considered accurate for any frequency between 200 and
1800 kilocycles per second?

73. What effect does a coast line have upon radio bearings
taken aboard an aircraft flying offshore?

74. In aircraft D/F work, is the minimum or maximum signal
used to observe bearings? Explain.

75. In aircraft radio navigation, what is meant by a “recipro-
cal”?

76. Is quadrantal error in a loop installation aboard an air-
craft maximum or minimum at the cardinal points of the azimuth?

77. Describe the function of the sense antenna used in con-
junction with an aircraft ADF installation.

78. What is the purpose of the threshold sensitivity control on
an aircraft ADF unit?

79. What circuits of an aircraft ADF use thyratron tubes?

80. What is the purpose of the silica gel crystals in an air-
craft' ADF installation?

81. With reference to ground D/F stations, what is the prin-
cipal advantage of the ADCOCK station over the early loop D/F
stations?

82. What is meant by the term “hunting” in an ADF system?

83. Will static crashes affect the operation of an aircraft
ADF?

84. What is the purpose of a compensator cam in an aircraft
ADF installation?

85. What is an autosyn as used with ADF systems and what
device furnishes power to the autosyn?

86. What type of radio range gives satisfactory ADF opera-
tion? What type gives unsatisfactory operation?

87. Why is it inadvisable to take ADF bearings on syn-
chronized broadcast stations?

88. In reference to an ADF system, explain why the position
of the loop determines when power will be delivered to the loop
motor control circuit.

89. Why is a low inertia type motor used as the loop control
motor in an ADF system?

90. When using the aircraft ADF receiver for aural flying of
a low-frequency radio range, the function switch should be in
the “ANTENNA” position instead of the “COMPASS"” position.
Explain.

91. What is the purpose of the rotatable scale on the aircraft

ADF azimuth indicator?
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92. Why it is important than an aircraft employ bonding
and shielding of various radio and electrical units?

93. In bonding aircraft radio and electrical units on an air-
craft, should the resistance of the bond be of a high or low value?

94. In a carbon-pile voltage regulator, is the carbon pile con-
nected in series or in parallel with the shunt field of the gen-
erator?

. 95. In the resistance element of a carbon-pile voltage regula-
tor, does the resistance vary inversely or directly with the amount
of pressure on the carbon?

96. What operating characteristics of the carbon-pile voltage
regulator makes it well suited for aircraft use?

97. What is the purpose of the equalizer circuit in a parallel
generator system using a carbon-pile voltage regulator?

98. At what speed of the aircraft engine should the generator
develop its normal voltage?

99. How is the rating of an aircraft generator usually stated?

100. List at least two sets of figures for generator ratings on
present-day transport aircraft.

101. What is the purpose of employing differential-voltage
reverse-current relays in aircraft generator systems?

102. Discuss air carrier aircraft electrical systems with re-
gard to general wiring (single-wire, two-wire).

103. Describe the operational characteristics of “trip free” and
“non-trip-free” circuit breakers as used in aircraft radio and
electrical installations.

104. Name one important reason why a. ¢. is not ordinarily
used for the primary power source on transport aircraft.

105. Explain how transport aircraft generators are driven.

106. What particular electrical system on an aircraft is difficult
to shield by the use of filters?

107. Polyethylene-covered antenna wire is being used on many
transport aircraft radio installations. What is the advantage of
this type of antenna over the small diameter braided copper
wire? Over solid copper wire?

108. Name one advantage of using large-diameter bare-alu-
minum wire for antennas on transport aircraft,

109. What is the purpose of using trailing wicks on the wing
tips and tail surfaces of transport aircraft?

110. With reference to electrostatic buildups on transport air-
craft, which will produce the higher charging rate, dry snow and
ice crystals, or wet snow and rain?

111. Which one of the two, air speed or ground speed, is a
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contributing factor in the build-up of high electrostatic potential
orr an aircraft flying through sleet, snow, or dust?

112. Discuss the progress that has been made in recent years
toward the elimination of precipitation static on aircraft.

113. Under conditions of severe precipitation static, why is a
loop antenna superior to a fixed antenna in receiving radio sig-
nals?

114. What is meant by corona or St. ElImo’s fire? What design
in aircraft antennas aids in preventing corona?

115. What is the advantage of the SBRA-type range station
over the MRL-type range station when using the aircraft D/F
for bearings? )

116. What are the principal advantages of the ADCOCK radio
range over the loop-type radio range?

117. Explain the principle of operation and the type of emis-
sion obtained from an aerophare.

118. What is the general shape of the radiation pattern of an
aerophare?

119. What aircraft equipment is necessary to make use of the
service of an aerophare?

120. Explain the principle of operation of the omni-directional
range.

121. How is the rotating signal in an omnirange initially set
with respect to true north or magnetic north?

122. Upon what frequency do marker beacon receivers operate?

123. What is the purpose of the “HIGH-LOW” switch used
in conjunction with the aircraft marker beacon receiver?

124. Explain how overloading in a radio range receiver may
cause apparent reversal of quadrant signals of a low-frequency
range.

125. Explain the principle of operation of the radio range
filter as used on United States aircraft radio installations.

126. What types of aircraft antennas are used for radio range
flying?

127. What are compass locator stations and on what frequen-
cies do they operate?

128. List three disadvantages of the conventional low-fre-
quency radio range.

129. In actual flying practice, how many visual courses does
VOR offer simultaneously at any given altitude level—(1) 4, (2)
16, (3) 90, and (4) 3607

130. What is the frequency of the keyed tone producing the
VOR station identification signal—(1) 500 cps, (2) 1020 cps,
(3) 3010 cps, (4) 3000 cps, and (5) 6210 cps?
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131. What is meant by the term MOR with respect to radio
aids to air navigation?

132. How does the “Z’” marker provide a definite means for
the aircraft determining its position over the cone of silence?

133. What audio frequencies are associated with “Z” markers,
fan markers and inner and outer markers?

134. What advantage, with respect to approach control, does
the new bone-shaped marker offer over the standard fan-shaped
marker?

135. If the marker light indicator in the cockpit failed, would
the flight personnel have available any other indication that
signals from a marker were being received?

136. What is the signal called that is radiated from the center
loop of a VOR radio facility?

137. What may be considered as the normal reliable service
radiation of the VOR radio facility— (1) 50 miles, (2) 2.5 miles,
(3) 3 miles, (4) 3.5 miles, and (5) 100 miles?

138. What are the three main advantages of the VAR radio
facility?

139. What is the average usable range of the VAR facility?

140. Why are the blue and yellow visual and the “A” and “N”’
aural areas of a VAR referred to as sectors rather than quad-
rants?

141. Describe the method of orientation used in the VAR.

142. How is the “on-course” signal produced in a low-frequency
radio range station?

143. What is meant by the “Twilight” zone in radio range
flying?

144. How is the cone of silence produced over a low-frequency
radio range station?

145. In radio range flying what is meant by “multiple courses”?

146. If an aircraft is flying at right angles to a range leg
affected by multiple courses, what signals would be heard in the
radio range receiver?

147. Explain the operation of the ground portion of an ILS.

148. In the ILS, which is the sharpest course—the localizer or
the glide path?

149. On what frequency do marker beacons used in conjunction
with ILS operate?

150. What aircraft radio equipment is necessary to make use
of all units of ILS?

151. What type of instrument is used for the cross-pointer
indication on the instrument panel of an aircraft when using
ILS?
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152. What is the purpose of the aircraft flag warning used
with the ILS indicator?

153. Is the following statement TRUE or FALSE? “In the
ILS, regardless of the position or heading of an aircraft, the
localizer needle will always be deflected in that color area in
which the aircraft is flying.”

154. In flying the ILS, when the aircraft is above the glide
path, will the horizontal needle be deflected UP or DOWN?

155. If noise breaks through in the headset on a VHF com-
munications unit, what adjustment can be made?

156. Certain aircraft communications receivers have an an-
tenna aligning control on the panel. Electrically, what is ac-
complished when this control is adjusted?

157. What are the approximate CW, MCW, and VOICE power
ratings of transmitters used in United States air carrier aircraft
operating overseas?

158. What is the purpose of an isolation amplifier in an aircraft
radio installation?

159. What is the purpose of the sidetone feature in an aircraft
radio installation? How is sidetone obtained?

160. What may cause severe arcing in aircraft transmitters at
high altitude?

161. In tuning an aircraft radio transmitter can it always be
expected that the same antenna current will be secured on all
frequencies?

162. In aircraft communications, how does the line-of-sight
communication range vary with the altitude of the aircraft? At
an altitude of 5,000 feet over level terrain, what maximum line-
of-sight VHF communication range may be expected from the
aircraft to a ground station?

163. When using automatic keying on the AN/CRT-3 (modi-
fied Gibson Girl life raft transmitter), what signals are trans-
mitted and upon what frequencies?

164. Discuss the advantages and disadvantages of the follow-
ing aircraft antennas: fixed; trail; whip; stub mast and loop.

165. What type of aircraft antennas will permit maximum
radiation on such medium frequencies as 333 and 500 kilocycles?

166. Explain the principle of operation of the antenna change-
over relay in an aircraft radio installation. What is a vacuum
antenna relay?

167. How may an aircraft D/F loop be utilized for antistatic
reception of radio range signals?

168. Describe the physical construction of antennas used with
the aircraft radio altimeter.
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169. Explain the principle of operation of the flux gate com-
pass system.

170. What type of power supply is used in the flux gate com-
pass system?

171. Explain the purpose of the gain control on the amplifier
unit of the flux gate compass system.

172. What functions are performed by the amplifier unit of
the flux gate compass?

173. Why is the sensitive compass element in the flux gate
system usually located in a remote spot such as the aircraft wing
tip?

174. In what portion of the flux gate compass system is a
low inertia motor used?

175. In the flux gate compass system, the gyro is a self-
erecting vertical gyro. Explain the function of the gyro.

176. What is meant by ‘“caged” and ‘“uncaged” in a flux gate
compass?

177. In loran terminology, what would be indicated by the
Legend 1L3-21207?

178. How is a loran fix indicated on a loran navigation chart?

179. Does precipitation static affect operation of the loran
receiver-indicator?

180. What is the approximate usable overwater range in
nautical miles of the loran system in both DAY and NIGHT
operation?

181. To what reading, or indication, is sky wave correctlon
applied in loran navigation?

182. What frequency channels are used in the present loran
system?

183. What type of power supply is used with the loran receiver
aboard aircraft?

184. CONSOL is a long-range radio aid to navigation under-
going considerable practical use in certain sections of the world.
Explain briefly the principle of operation of the CONSOL system.

185. What aircraft radio equipment is necessary to make use
of RACON beacons?

Operating Procedures

186. In air traffic control procedures, what is meant by a serv-
ice known as “approach control”? How are communications
handled between aircraft and approach control?

187. A Constellation aircraft of Midway Airways, trip 14, with
radio call KHCBX, licensed as NC18947, is entering the traffic
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pattern at a particular airport. What is the correct procedure to
be followed by the air traffic control tower in establishing radio-
telephone communication with this aircraft?

188. Certain U. S. Coast Guard radio beacons have undergone
modifications to permit satisfactory use with aircraft ADF. De-
scribe.

189. What aircraft radio equipment is needed to carry out a
GCA problem?

190. Define the following terms as used in air traffic control
procedures: Approach clearance; approach sequence; approach
time; control area; control zone; control altitude; essential traf-
fic; local traffic; traffic pattern; IFR; VFR; downwind leg; base
leg; final approach.

191. Is it possible for an aircraft to contact United States radio
range stations by using A-2 emission?

192. What is the “attention” signal used on United States radio
range station transmissions?

193. Explain how marker beacons identify the legs of a four-
course radio range station. If the legs of a radio range station
are spaced at 040°, 140°, 230° and 320°, respectively, what range
leg would an approaching aircraft be on if a marker beacon
identification of two dashes (— —) were intercepted?

194. Explain the method of determining “overhead” on a radio
beacon using the aircraft manual D/F loop.

195. What U. S. Government document gives the location,
frequency, identifier and hours of operation of all marine radio
beacon stations?

196. What agency of the United States Government may be
called upon to render emergency dir