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CENERAL INSTRUCTIONS CONT.:

The general procedure for this course is as follows:

(1) Read the assigned unit LEG feor this course.
{2) PRegin and complete the first assigned LAP.

a. Take and score the LAP test.
b. Turn i1 the LAP test answer sheet.
C. Determine the reascn for any missed items
on the LAP test
d. Proceed to the next assigned LAP in the unit.
e. Complete all required LAPs for the unit by

following steps (a) through (d).
(3) Take the unit tests as described in the Unit LEG
"Evaluation Procedures'.
(4) Proceed to the next assigned unit in this course.
(5) Follow steps 1 through 4 for all required units
for this course.
(6) Proceed to the next assigned course.

You will work independently unless directed to do otherwise.  When questions or
problems arise, you are expected to discuss them with the instructor. At all
times remember to follow correct safoly procedures during the pertormance activ-
ity.

PERFORMANCE ACTIVITIES:

.01 Introduction to Radio

.02 Crystal Detectors

.03 Regenerative Receivers

.04 The Radio Power Supply Saction
.05 The Radio-rudin Section

.06 The Pr~ 3. p 7 Section

.07 Superheterodyne Reccivoess

EVALUATION PROCEDURE:

Course evaluation is by prn and pest rtesting using a muluiple-.unoice type of
test.

In this course, the course test is used as a pretest to determine which units,
if any, the student may be able to validate. ‘The student is considered vali-
dated for a particnlar unit if 4 out of 5 jtems are correctly answered for each
LAP part on the course pretest and that particular unit does not have a perform-
ance test requirement.

Haa
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For thosgse units w_th performance test requirements, the student must also satis-

factorily complete the performance test to validate that unit. Unit performance

test validation procedures are given in the "Evaluation Procedure' section of
the unit Learning Experience suide (LEG).

The course test will alsc be taken by the student as a post test to determine
any changes resulting from taking all oy part of the course.

FOLLOW-THROUGH :

After complekting this gquide, obtain the lin ¢ LBG for 77.03.01., {fopgﬁﬁle” to



Basic Radio Theory & Component Assembly /7.03

Printed Materials

1. Basic Radio, Parts 1 & 2. Heath Compeny, Benton Harbor, Michigan, 1960.
2. Electronics Assembly and Fabrication Methods Duarte and Duarte,

McGraw-H111 Book Company, 1973.

Audio/Visuals

none

Lquipment

Alignment too! set.

Basic Radio Kit, Heathkit Model L¥-2, Hecthkit Company, Benton Harbor, Michiga
Desoldering iron.

Drill bits.

Drill, power.

Ladder, step (6 ft.)

RF signal ¢generator.

Soldering iron.

Soldering touls.

Tools, hand: (Service Master Kit 99SM or equivalent - Xcelite 995M Kit,
Jensen Tools and Alloys, 4117 Nurth A4th Street, Phoenix, Arizona.

OO ONO OB WMo

[

tool bag

crescent, 6" (no. 46-C)

cutters, side (55 CG)

nxgension, XI10

hole reamer (no. 38 and 39)

aul driver handle (99-1)

nut driver shaft (3716, 7/32, 1/4, 9/3<, 5/16,

11/32, 3/8, 7/16, dnd 1/2 inch)

p1iore, needle nose (52 CG)

screw draiver, riat blade (811 and 250y

screw driver, Pnillips {(821)

STB handle (99-3)

STB shaft (1/4, 5/16, and 3/8 inch)
11. Vacuwum tube volt meter.
12. Volt-onm meter.

€/24/75
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COURSE POST TEST: BASIC RADIO THEORY AND COMPONENT ASSEMBLY

77.03.01.01.

1.

How much insulation shouird be removed from the end of a wire to insure a good
connection?

a. 1/2 dnch
b. 3/4 inch
c. 1/8 iach
d. i/4 1inch

Why shouldn't you move the wilre o a freshly soldercd Joint tiat is still
hot?

a. yeu have ro reheat the joint anyway

b. you have to add the “lux at this time

C. you will get a brittle connection

d. vour result will be a cold solder connection

The best size iron for soldering in electronic circuits is:

a. 25-100w.

b. 10-25w.

c. 125-15C degrees F.
d. 100-125w,

What type of flux do you use in electronic applications?

a. acid flux
b. 60/40

c. a0 i

d.

rosin flux

When & wire 1s to be soldered to a teriminal in » radio, what is the 1iron
applied to?

a the terminal

b the wire

C. the solder

d the wire and terminal
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COURSE PRETEST: ®BASIC RADIC THEORY AND COMPONENT ASSEMBLY

77.03.01.01.

1.

How much insulation should be remeved frowm tae end ¢~ a wi-e to insure a good
connection?

a. 1/2 inch
b. 3/4 inch
c. 1/8 inch
d. 1/4 1inch

Why shouldn't you move the wire in a freshly soldered joint that is still
hot?

a. you have to reheat the joint anyway

b. you have to add the flux at this time

c. you will get a brittle connection

d. your result will be a cold solder comnnection

The best size iron for soldering 1in electronic circuits is:

a. 25-100w.

o. 10-25w.

c. 125-150 degrees F.
d. 100-125w.

What type of flux do vyou use iu c¢'=ctronic applications?

a. acid flnx
b. 60/ 40
c. ol
d. rosin flux

When & wire is to be soldered to a terminal in a radio, what is the dron
applied to?

a. the terminal

b, the wire

C. the solder

d. e wlire and terminal
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77.03.01.02

6. How fast do radio waves travel in free space?

a. 186,00 MPS
b. 50,000 MPS
c. 1.80 (1GC-6) MPS

d. 250 MPS
7. What part of the sky reflects radio waves back to the earth?
a. ionosphere
b. atmosphere
c. sundogs
d. stratosphere
8. Which sianal would take the shortest time to get to the same receiver if

they were both transmitted at the same time?

a. ground waves
b. neither one
c. both of them will
d. sky-wave
9. The abbreviation "KC" stands for how many cycles per second in a radio receiver?
a. 1000
b. 160,000
c. 500
d. 10,000
10. The range of frequencies in radio transmission that are above the audio limit

are called:

a. low range frequencies
b. long range frequencies
C. broadcast ba:ul
d. radic v tvianoy Qurrend
11. The signal which is being broadcast thal carries in it the voice intelligence
has:
a. F.M.
b. been filtered
c. been modulated
d. amprlitude
12. The of an A.C. current is decermined by the number of cycles that take

place in one second.

a. directicn
b. speed
C. ovulses
d. frequency
)
< t 7y

ERIC | s

Aruitoxt provided by Eic:




Page 3 77.03.00.00.82~:

77.03.01.04

13. In a long-wire antenna where does it have its worst reception?

a. sides
b. bottom
C. middle
d. ends

14. Why do you need a grounding wire on your antenna?

a. better front end receptcion
b. lighting protection

C. reduce: interference

d. tunes easier

77.03.02.01

15. A racdio detecror circuit has a R.F. input signal, with an output of:

a. anidio frequency

b. modulated signal

c. A.V.C. signal

d. tuneable R.F. signal

16. In a radio receiver, in order to detect a signal it has to be:

a. rectified
b. audio frequency
c. modulated
d. tuneable
17. What is the biggest differconce between a B, amplifier and an ALE. amplifier ir

a radio recetver audia circuit?

i rhe signal has been tuned to AL
L. a detecror is invelved

C. no maxiocion is involved

a. To.owtininhg

18. Wwhat de you call the function in a radio when it transformg modulated radio
frequency signal into audio signal?

a. to medulate
b. to amplify

C. to demcdulate
d. v detect

77.03.02.02

19. Wiy dio it, in oo ocrvstal dicocle, cmrent will flow i1 only one direction?
a. high resistance hoth ways
b. High back resistance
C. high front resistance
d. low resistance bhoth waysy

ERIC 11

Aruitoxt provided by Eic:
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77.03.02.02 {(continued)

20. What is the material inside the glass envelope cof a signal crystal diode?
a. germanium
b. connecting le=ad
c. selenium
4. gas

77.03.02.03

21. When you use a radic amplifier in a redio chassis, what can you use for a
filter to screen out R.F. spikes?

a. RC network
b. low—-pan filter
C. RL network
d. PI netwocrk

22. The main step in extracting the audic signal from a modulated broadeast signal

is to:

. tune it

b. amplify it

c. modulate it -

d. rectify it

23. Detection in a superheterodyne radio receiver occurs where in a radio?

a. following the audio AMP

b. antenna circuit

C. preceding the if AMP

d. preceding the audio amplificr

24. Two functicns involved in the detection of a R.:. signal in an A.M. radio
chassis are rectification and:

a. modulat..
b. Aam~ 1Ty ation
. pulsating

d. filtering

77.03.02.04

25. why docs a spesker tend to filver the At which is supplied tao atr?

a. oo slow
b. doesn’t have an audio AMPE
C. needs a volume control
ol responds only to koD tignal
-
£ -~
Q P
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77.03.02.04 (continued)

26. What in the voice coil of a speaker or earphone is placed in so it will move
back and forth?

a. A.F. signal

b. crystal

C. cabinet

d. permanent magnet

77.03.02.05

27. 1If you remcve the source of voltage from a capacitor out of circuit is there
still any voltage across the capacitor?

a. ves, if the electrolyte is low
b. maybe, depends on the circuit
C. no
d. ves
28. A change on a capacitor will last indefinitely until a __is placed

across its plate.

a. battery

b. circuit

C. another condensexr
d. power source

29. What is the term used in a radio receiver when it is referred to as tuned
circuit?

a. selectivity

b. proper freqguency
C. resonant

d. I.F. rejection

77.03.02.0¢

30. The eclectricazl characteristic of o 01 that influences a kick-back rction
i a tuned radio circuit iy caltleod:

a. rcactance
b. resistance
c. inductance:
d. reluctance

31. The following symbol represents a:

a. potuntometer

L. varible capécitor rjjigjsz§zw~\

cC. varible regintor

d. varible coil /%//* l

Q
' ig
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77.03.02.07

32. wWhat are the two elements that you will find in a dicde type tube to make
it function?

a. grid and filament
b. plate and cathode
c. mercury gas and cathode
4. ion gas and plate

33. What is the proper name of the device in a vacuum tube diode that raises
the temperature inside?

a. cathode
bh. cylinder oven
c. plate
d. filament
34. pDoes the filament of a vacuum tube have any relation to how isuch current

will conduct in a tube?

a. no
b. only if it is connected to the cathode
c. ves, it regulates how much temperature is put on the cathode

a. ves, if it is also heating the plate

77.03.02.08

35. wWhat is a common mistake a person will make when soldering a component?

a. not enough solder
b. too much heat
c. crimping wire
d. too much solder
36. wWhen wiring tube socket pins to the grounded center shield, what kind of wire

do ycu use?

a. corper 1asulated
b. bar

C. gqrounding strap
d. insulated

77.03.03.01

37. If the grid on a triode vacuum tube is connected to a ) it will act
Fo assist the plate in attracting electrons across the tube.
a. positive voltage
b. plate’ load
oL negative voltage
d. ground

El{l\C o 1
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77.03.03.01 {continued)

38.

39,

A high negative grid of a triode tube will actually _ ______ the electrons.
a. amplify

b. attract

c. repel

d. accelerate

when the grid of a triode tube becomes highly negative, your ___across

the plate load disappears.

voltage
resistance
reactance
impedance

77.03.03.02

41.

42.

What

is the purpose of an electrolytic capacitor in a power supply of an

electronic receiver?

to provide capacitive reactance
to filter D.C.

+0 step up the voltage

to put a load on the transformoer

The original purpose for self-biasing a triode tube in an amplifier

circuit was to make the grid more with respect to the cathode.

a. negative

b. positive

c. registive

d. powertul

Tn a triode tube amplifier, the plate is positive and the cathode is negative.
vour control orid is also negative. Wherc do you apply your input signal to
in & rat - circuit?

plate load resistor
grid

cathode

plate

77.03.03.03

4

2
2.

Whean

amp1i

you apply a signal to the unbiased concrol arid of a triode in an

fier ecircuait, only the of this sigqnal will apear in the plate

circuit.

only 636
negative half-cycle
positive half-cycle
only 1.414
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77.03.03.03 (continued)

44. Even though the signal applied to a vacuum tube amplifier swings plus

and minus, the grid remains “because of the supply voltage.
a positive
b. negative
C. o2lus and minus
d. open circuit
45. When you lose grid bias voltage on a triode amplifier tube, or when it
swings positive, a verv charge will occur across the plate load

resistor.

a. uneven
b. positive
C. small

a. laxrge

77.03.03.04

46. In a triode amplifier, the negative half of the signal is amplified
satisfactorily and the positive half of the signal:

a. distorts
b. cancels out
c. doubles

d. amplifies

47. What tube does this symbol stand for?

a. diode

b. triode

C. pentode

d duo-diode

77.02.03.02

48. The objective for regenzrati.n . a detector-amplifier circuit is to
increase the amplification f :he circuit but not to cause:

a. oscillation

b. motor bosting
C. resonant

d. boot-strapping

49. What is ano*her term for feedback control used in a R.F. amp-circuit
in an electronic device?

a. BFO control

b RI, control

c. regeneraticn control
d. oscillation control

ERIC
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77.03.03.05

s0. The feedback control installed in a regenerative feedback circuit does
what main function in this circuit?

a. varies the frequency

b. changes the inductance of the coil
c. controls amount of feedback

d. changes frequency of the RLC network

77.03.03.06

51. In the diagram, which winding is the primary winding?

a 2
b 4 1 +
c 3 y .
d 1 ——
2 =
52. %here, in the diagram for question 51, will you find the tickler
winding?
a. 4
b. 2
c. 3
d. 1
53. The following electronic symbol stands for a:
a. varible transformer
b. varible resistor
C. a fixed 1/4w resistor 3 .
a. varible capacitor — AN WV
77.03.C-:.01
54. How hot should the serviceman allow the joint to get while soldering?
a. as hot as he can get 1t
b. just hot enough to ellow the solder to flow smoothly
<. hot. encugh to £i1l tage entire hole of the terminal
d. hot enough to make the solder drop off the joint

w
un

when desoldering a component or making a temporary connection, which
type of joint should be used?

crimp joint
lap joint
u-joint
hooked joint

N o

Y
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77.03.04.01 (continued)

56.

Why should the lead of a wire be held with a pliecr while it is being
stripped of insulation?

a. to keep from breaking it
b. to keep from fraving

c. to keep it clean

d. to make soldering easier

77.03.04.02

57.

58.

59.

60.

A step-up power transformer in a radio or TV chassis has:

a. a frequency input and a high frequenrncy output
b. a voltage input and high voltage output

c. a power input and high power output

d. a current inpuvt and a high current output

In air-core coils, the coil is wound around a:

a. powered iron core
b. coil form

c. winding

d. core

If a 3:1 ratio step-down transformer has 3A of current in the primary, what
is the current in the secondary?

a. 9Aa
b. 6A
cC. 1A
d. 3A

The extent of coupling between two inductors is cexpressoed by the terms:

. varying murrent

P

. countar et

o Y

C. Se Lt —-loaadobance
a. coefficient of couplina

77.03.04.03

61.

what is the efficiency of a 1:2 transformer which has ann aput of 120W and
an output of 180W?

a. 50%
. 94
c. 1004
d. 209

21
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77.03.04.03

62.

63.

64.

radio chassis'

A step-down

arnd delivers

a.
b.

0

The:

jSTRE S TN o a1

following schematic

power transformer cores are laminated

reduce resistance

reduce mutual inductance
increase displacement currents
reduce eddy currents
transformer in a radio chassis
it at:

receives energy

a high frequency

a lower freqguency

a high voltage

a lower voltage

symbol is for a:
step-down,
step-down,
step-up,
step—up,

air-core,
iron-core,
iron-core,
air-core,

tapped transformer
tapped-sccondary transformer
tapped-secondary transformer
tapped transformer

77.03.04.04

65.

66.

67.

O

ERIC

Aruitoxt provided by Eic:

The ripple frequency of

a full-wave rectifier power supply

a. indevendent of the A.C. supply freauency

b. equal to the A.C. supply frequency

c. one-half the A.C. supply frecquency

d. twice the A.C. supply L[requency

When a rectifier is reverse bhiased 1n a radio or TV powel
resistance is:

a. minimuin

b. sian

C. innyrns e

a. 1ow

I. diode placead in a circulc 50 thar Lt vermits currant teo

is sa:d to ba:

.

d.

biasad
passing biased
nlocking bias-:d
reversa

torwardé

biasad

77.03.00.00.A2-2

in order to:

at one voltage

supply ity

flcw through it
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77.03.04.04 (continued}

68. The schematic symbol for a scmi-conductor rectifying diode in a radio
power supply is:

A — G

69. Because a capacitor absorbs energy during the pulse, and delivers it to
the load of & radio between pulses, the output voltage:

a. falls to zero

b. never falls tc zero

c. always remains the same
. peaks

77.03.04.05

70. What type of power supply filter is used for applications requiring a
uniform flow a current?

a. RC filter

b. L-section
C. PI-section
d. capacitance input
71. The wnp® r ~vantage of u.i. 7 an inductance filter in a radio power
supply is:
a. its nearly constant current output
b. its high output voltage
C. its lower current output
a. its lower voltage output
72. What type of powcr supply is usced for applications that require low

volumes of output current?

a. band eliminator
b. capacitance input
C. simple inductor
d. L-gaction

LRIC a3
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77.03.04.05

73. When polarity markings are indicated on the body of a semi-conductor
rectifier, how is the rectifier placed in an active circuit?

a. load in series

b. source in series
Cc. scurce in parallel
d. load in parallel

77.03.05.01

74. What is the main disadvantage of a tetrode vacuum tube?

. reduces ¢scillation

‘reduces aistortion

. has high interelectrode capacitance
has secondary emission

o o w

75. In respect to the plate, what is the potential on the screen grid in a
tetrode wvacuum tube?

a. negative

b. same as cathode

c. same as control grid
d. positive

76. How many elements does a tetrode vacuum tube have not counting the filaments?

a. 5
b. 3
C. 2
d. 4
77. Vvhat i1g the purpose of che resistor in cories with the cathode on a
triode tube?
a. Liac’
j amptirying
c. a power source
d. to drop current
78. What 1is the name of the =lement found in a tetrede tube, L.. not in a

triode vacuum rude?

a. control grid
b. catnode

N filament

d. sereoern oy id

El{llC 24

s ~
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77.03.05.02

79.

80.

81.

82.

Which of the following tubes has the highest amplification factor?

a. tetrode
b. triode
C. pentode
d. diode

When a small siynal at the grid of a vacuum tube causes a large amount
of currernt to flow Lhrougn the tube, this is callied:

a. amplification

b. demodulation

C. accelerution

a. secondary emission

wWhat does the suppressor grid of a poentode vacuum tube do to the electrons
that are uvounced from the plates

a. pass
b. repel
Cc. ground
d. attract

e

In a tetrode or pentode tube, what type of voltage must be applied to the
screen grid in order to make it operate?

a. high + D.C.
b. high a.C.
C. low A.C.

d. low + D.C.

77.03.05.03

83.

84.

How effectively an audio amplifier reproduces sennd depends mostly on:

a. its o~ lolation abyillity

b. its lineariuvy

C. its power factor

d. the frequency response

What is the main purpose of coupling capacitors when used .. radio circuits?
a. to block DC

b. to block AC

C. to pass DC

d. to ground the control grid

A
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77.03.05.04

85. What is the purpose of the cathode resistor in an audio amplifier tube of

a radio?

a. bias

b. amplification factor

c. grounding the suppressor grid
d. load resistor

77.03.05.05

86. Which end of a diode is marked?

a. the high resistance end
b. the cathode end
C. the anode end
d. the low resistance end
87. 1If a diode is used as a detector, most likely it is a:
a. silicon type

b. PNP type
C. NPN type
d. germanium type

77.03.05.06

88. Detection might be best described as:

a. amplifying audio signals

b. inserting audio signals onto an R.F. carrier

c. separating the audio signals from the radio-frequency signals
d. removing the audio from a signal so only the R.F. is amplified

77.03.06.91

89. 1In a vadi:> r_ocoewver, thae main function of the RP secetion is to tune and:
a. sclact the signal
b. modulate the signal
C. detect the signal
d. amplify the signal
90. 1In a resonant circuit of an AM radic, which component normally changes

the resonant frequen:y of the RF »MP section?

a. a tube

D. a coupling capacitor
C. a variable coil

a. a variaply capacitor

ERIC | 26

Aruitoxt provided by Eic:
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77.03.06.01

(continued)

91.

In a radio chassis,
of a RF amplifier's pentode tube?

a-
b.
c.
d.

screen frid

the signal

suppressor grid

cathode
control graid

77.03.06.02

92.

W
[ 9}

94.

! L ‘
e L A -
{ZF i) Et E 7Y
/'/ / ‘/ -—-J
p . -

77.053.00.00.82~2

is Fed to which of the following grids

In a tuned resonant circuit, what amount of current flows back and forth
between the coil and athe capacitor?

a.
b.
C.

d.

small
weak
low
large

The RF section of a broadcast receiver has what functions?

select and amplify the proper signal

a. to

b. to select the proper signal only
Cc. to

da. to amplify the proper signal only
What do

a. an alternate circuit

b. a ganged capacitor

C. a trimmer capacitor

d.

an old radio

TUHED AF AMPLINIR

TUNID R¥ AMPLIFNA

TUNED RF AMELIFITR

amplify all frequencies within the audio range

the dotted lines symbolize in the illustration below?

DETCCTOR CIRCWNT

pte—e.

77.03.06.03

95,

An

el

b.
c.
d.

oscillator

AC
frequancise
DC

audio

in radio circuit

is

usied

to gJenerate:

X

ERS

a

TO AUDIC
M AMPLFIER
& SPEARKR
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77.03.06.03 {(continued)

96. What occurs when a maximum amount of current flows through a tube in
an electronic circuit?

a. secondary emission
b. ionization
c. saturation
d. emission
97. The main purpose of an oscillator circuilt in a radio oscillator is:
a. outside voltage
b. feedback
. dampening
d. frequency stabilization

98. An oscillator circuit will keep oscillating because 1t:

dampens the tuned circuit cvery other cycle

b. superheterodynes the tuned circuit every cycle

c. provides feedback to the tuned circuit every other cvale
d. pulses new energy into the tuned circuit every cycle

0

77.03.06.04

93. The frequency of an oscillator in radio depends largely upon the:

a. operating voltage
b. resitarce in the circuit
C. grid bias
d. value of the coil and condenser
100. The quickest method for determining whether or not an oscillator is

functioning is to mecasure its:

o
.

grid-mias potential

b. niat= n~rtonicial
C. Comr gt sl volt e
Q. frequcency
101. The trimmer capacitor in an oscillator feedback cilrcuit:
a. matches impedance with the coil
b. changes the selectivity
C. changes the sensitivity
4. changes the fraquency

lijkj ~ 28

s



O

ERIC

Aruitoxt provided by Eic:

Page 18

77.03.06.04 (continued)

77.03.00.00.A2-2

102.. How are oscillations made continous in a vacuum-tube circuit?

103.

a. by using a triode with a high amplification factox
b. by degeneration in the grid circuit of the tube
C. by high plate voltage on the oscillator tube

d. by feedback from plate to grid

The local oscillator frequency of a broadcast band receiver is:

a. lower in freqguency than the incoming frequency

b. the same frequency as the incoming frequency

c. the same as the 1f frequency

d. equal to the sum of the incoming frequency plus the if frequency

77.03.07.01

104.

105.

106.

107.

108.

What type of tube may be used in the

a. pentagrid
b. tetrode
C. triode

d. pentode
what is the I.F. AMP input frequency

a. 45.5 KHZ
b. 455 KHZ
C. 4.58 HZ
d. 455 MHZ

Why can a high @ coil be used in the
radio?

a. better signal strenath

b. high freguency input

c. because of the single frequency
d. ut:lizes a2 local oscillator

The primary function of a converter L

to combine two:

a. oscillations
b. currents
C. voltages
d. signals

One signal to be mixed comes from tho

a. the local oscillator
b. the timmer capacitor
c. the I.F. amplifier
d. the R.F. amplifier

radio mixer circuit?

in a superhetecrodyne receiver?

I.F. amplifier of a superheterodyne

of the I.F.

ube of a superheterodvyne _oceliver is

radic station, the other comes from:
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77.03.07.02

109. What is the function of the AvC filter in a superheterodyne radio?

a. frequency tuning
b. coupling

C. changes AC to DC
d. changes PDC to DC

110. What is the purpose of the AVC circuit in a radio chassis?

a. strengthen the signal
b. control the R.F. signal
c. control amplification

a. control the grid Dbias
111. A smaller input signal to the R.F. AMP will consequently result in:

a. a lower AVC voltage
b. no AVC voltage

c. a higher AVC voltage
d. no change

112. Does the volume control of a superheterodyne radio have any effect on
the AVC voltage?

a. no

b. yes

C. possibly

d. occasionally

77.03.07.03

113. The oscillator circuit in a superheterodyn receiver must be aligned to:

a. 455 KC

b. the 1.F frequency

c. the “rrauwncy of the received signal

4. vne feequenc, of the re eived signal plus 455 XC

77.03.07.04

114. When aligning a radio receiver, the V.0.M. is usually connr—~ted to the:

a. audio output
b. i.F. AMP

C. AVC filter
4. speaker
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77.03.07.04 (continued)

115.

116.

117.

The top and bottom slug of each I.F transformer should be adjusted for:

[o TR o I o BN V)

:

[oTRE o N o VY

;

oo NN o R Y

local station frequency
maximum volume

AVC voltage

455 KG

adjusting the antenna coil, where should the volume control be set?

high

off

low
mid-range

aligning a superheterodyne receiver, one should start with the:

padder capacitor

trimmer capacitor on the tuning capacitor
I.F. transformer nearest the R.F. section
R.F. oscillator~tuning coil slug

77.03.07.05

118.

119.

120.

121.

What
from

Lo U

What

components in a radio change when the band selector is repositioned
A.M. to short wave?

I.F. circuit

detector circuit

local oscillator

antenna and oscillator circuits

is a nickname for morse code signals?

teletype
CW

eyl 1

WwWv

The signal of the BFO is coupled to the:

o TRN o TR o I

grid of the R.F. AMP
grid of the mixer-oscillator
grid of the detector
grid of the I.F. AMP

is the biggest difference batwecen a standard A.M. radio and a short
radio?

I.F. AMDP

detector

antenna and oscillatcr
BFO
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77.03.07.06

122. What do the initials "BFO" refer to in a short wave radio?

a. code for Cw

b. beat~-frequency oscillator
¢. code for WWV

d. before first osxillator
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Mgountain-Plains Education &
Economie Development
Program, Inc.

Learning Expericnce Guide

Glasgow AFB, Montana 5992

— L UNIT: INTRODUCTION TO RADTO

RATIONALE::

This Urit will introduce vou to basic concepts of sending and receiving radio
Y p

signals. Basic knowledge about radio signals sets the stage for understanding
the reason for each section in a radio. Each radio section does something with
some part of the radio signal. Understanding the relations between the com-

ponents of a radio signal and the radic section is basic to developing trouble-
shooting techniques.

PREREQUISITES:

Course: AC Circuits

OBJECTIVES:
Given a basic radio text/workbook, the necessary tools and equipment, identify

basic characteristics of radio signals and install a broadcast receiving anten-—
na.

RESOURCES :

Printed Materials

Basic Radio, Part 1.Heath Company, Benton Harbor, Michigan, 1960.
Electronics Assembly and Fabrication_ﬂg&hodS. Duarte and Duarte, McGraw-Hill
Book Company, 1973

Fquipment

Drill, power

Drill bits

Basic Radio Kit, Heathkit Model EK-2, Heathkit Company, Benton, narbor, Michigan.
Soldering iron.

Service Master Kit 299 SM or equivalent - Xcelite 99 sp Kit, Jenson Tools and
Alloys, 4117 North 44th Street, Phoenix, Arizona.

Soldering tools.

Ladder, step (6 ft.).

Principal Author(s): B. vetter
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GENERAIL INSTRUCTIONS:

You have been prescribed to the first unit of this course. The activities that
you perform will be assigned one at a time. A LAP will give you directions for
each activity. Read the TAP and follow the procedure and directions given.

After completing each LAP, you are to take the LAP test, score it, and find out
the reason for any missed items before beginning the next assigned LAP.

When you finish the performance activities for the unit, you will be given a
unit test as stated in the "Evaluation Procedures" for post testing. After

successful completion of the unit test, the next assigned unit for the course is
begun.

PERFORMANCE ACTIVITIES:

.01 Soldering Techniqgues

.02 Radio Transmission

.03 Signal Characteristics

.04 Constructing Long~Wire Receiving Antenna

EVALUATION PROCEDURES:

When pretesting:

1. The student takes the unit multiple~choice pretest.

2. Successful completion is 4 out of 5 items for each LAP part of
the pretest.

3. The student then takes a unit performance test if the unit protest
was successfully completed.

4. Satisfactory completion of the performance test is meeting the

criteria lisi.d on the performance test.

Whe post testing:

1. The student take s a multiple-choice unit post test and a unit
performance test.
2. Successful unit completion is meeting the listed critoaria for

the performance test.

FOLLOW-THROUGH :

After completing this guide, begin with the first LAP in this tnit. If vou have
questions, please contact your instructor.



Studant: File Code: 77-03.01.00. A2-2

Date: Date Published: 4/1/75

\W_——=

\‘ M unuln-l’h.lm Education &
WFconomic Development
$ Program, Inc.

7 l Gf\} p‘a@\

8 1
NN ;$§E£:::;

77.03.01.01.

S\

UNIT PRETEST: INTRODUCTION TO RADIO

1. When soldering, what keeps the solder where you want it?
a. heat sink
b. soldering iron
c. pliers
d. gravity
2. What side of your soldering iron tip should be against the joint to be
soldered?
a. round
b. butt—-end
c. flat
d. square
3. Why should you hold the lead of a wire being stripped with a plier?

a. to solder it more easily
b. to keep 1t clean

c. to keep 1t from fraying
d. to keep from breaking it

4, In a radio or TV chassis, whenever there is a possibility of bare leads
shorting to other parts, or to the chassis, the leads should be covered
with:

a. sleeving

b. s

c. cloth

d. plastic shields

5. How large is the soldering gun you can use to solder in electronic applicatio

a. 100-200 W
b. 100-125 W
c. 25-100 W
d. 15-20 W

] |
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77.03.01.02.

6. What kind of transmitting antenna radiates in all directions?

a. directional

b. Jatoral directional
c. non-directional

d. fmi-directional

7. In a broadcast studio, what is the job of the microphone?
a. to convert mechanical vibration to electronic vibration
b. to transmit radio waves
c. to be plugged into an audio AMP
d. to create an audio signal
8. Broadcast stations in the U.S. vary in power from 50,000W down to:
a. 500W.
b. 250W.
c. 195W.
d. 1000W.
9. What section or part feeds your radio station antenna?
a. driver
b. microphone
c. transmitter
d. studio
10. Does geography have an effect on radio waves in free space?
a. no
b. no, just the atmosphere
T no, just the sun

-
- -

77.03.01.03.

11. In A.C. theory, one plus swing and one minus swing consiitutes a:
a. frequency
b. pulse
C. cycle
d. pulsating D.C.



77.03.01.00. A2-2
77.03.01.03. continued:

12. What is shown by the distance on a zero-current line of a graph represent-
ing A.C.?
a. frequency
b. XC
c. XL
d. time elapsed

13. Which word is used to describe current when the current contains some
kind of intelligence.

a. audio
b. radio frequency
c. A.C.
d. signal
14, How much time does it take for 60HZ house current to complete one cycle?
a. one hour
b. 1/60th second
c. 120 seconds

d. 60 seconds

15. Frequency between 20 to 20KHZ in a radio is considered:
a. too high
b. signal. .
c. modulation. ‘

d. andio.

77.03.01.04.

16. when you mourt your antenna, which way will it be toward the station?

a. 45 degrees to the lelt
b. pointed at

c. broadside

d. 45 degrees to the right

12.7
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77.03.01.04. continued:

17.

18.

19.

20.

What objects are required for hanging a radio receiver antenna?

a. short

b. insulated
c. tall

d. wet

How much wire do you need for antenna lead-in and grounding?

a. 75
b. 105
c. 60
d. 30

Why should you tie a knot with your lead-in wire through the insulator?

a. to relieve strain

b. to get a better connection

c. to improve reception

d. for better grounding

You have two radio stations in your area. From your antenna there is a

90 degree difference between station A and station B. Station B is weaker
than A. Which direction would you point your antenna?

a. 45 degrees away from B

b. toward B

c. 45 degrees toward station B
d. toward A

v
X0
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Learning Activity Package

Studont:

Date:

PERFORMANCE ACTIVITY: _Scldering Techniques

OBJECTIVE:

Given the tools, supplies and equipment, solder electrical connections using
proper procedures.

EVALUATION PROCEDURE:

Scldering is evaluated on the Unit Performance test.

Successfully complete at least 80% of the items on a multiple-choice test about
this LAP.

RESOURCES :

Electronics Assembly and Fabrication Methods, Duarte.

Hand Toocls.

Soldering Iron.

Solder (flux resin core).
Soldering Tools.

PROCEDURE :
1. Do the folluwing assignments using Electronics Assembly and Fabrication
Met.iod<.
a. Read about "Tinning" page 90.
b. Read "How to Tin the Tip of a Soldering Iron" page 101 and "liow to
Tin Wire with a Soldering Tron" page 102.
Cc. Tin the tip of the soldering iron following the procedures for Job 6.1
on page 101.
d. Tin wire using the procedures for Job 6.2 on page 102.
2. Take the soldering iron and tinned wire to the instructor for evaluation.
Principal Author(s): B. Vetter

ERIC 40

IToxt Provided by ERI
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PROCEDURE CONT. :

3.

If the tinning is satisfactory, begin step 4. If the tinning is
unsatisfactory, proceed as directed by the instructor.

Do the following assignments using Electronics Assembly and Fabrication.

a. Answer questicns for Job 6.1 on page 102 and for Job 6.2 on page 103.
b. Check answers with answer key.
If no discrepancies exist, begin the next step. Determine the reason

for any existing discrepancies.

Do the following assignments using Electronics Assembly and Fabrication:

a. Read about "Improper Soldering Results", page 93.
b. Read "How to Inspect the Quality of ldered Joint", page 107.
c. Inspect the quality of soldered joints using the procedures in Job

6.8, page 107.

d. Answer the guestions for Job 6.8, page 108.
e. Check your answers with answer key.
If no discrepancies exist, take the LAP test. Determine the reasor for

any existing discrepancies.
Correct and return LAP test.

If the LAP tes*t is satisfactory, begin the next assigned LAP. If the test
is w.zati:cfactory, procecd as the instructor directs.

FIN
29
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LAP TEST ANSWER KEY: SOLDERING TECHNIQUES
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Learning Activity Package

Student:
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PERFORMANCE ACTIVITY: Radio Transmission

OBJECTIVE:

Describe the transmission of radio waves, 1i.e., signal transmission, signal
radiation and signal detection.

EVALUATION PROCEDURE:

successfully complete at least 80% of the items on a multiple-choice test about
this LAP.

RESQURCES:

Basic Radio Part 1, Heath Company.

PROCEDURE :

1. Read Basic Radio, (Part 1), Lesson 1, pages 1-6.

2. Answer the review gquestions on a separate sheet of paper.
3. Check answers with the answer kecy on page 84.

4. Take the LLP test.

Principal Author(s): P. Schuster
O
ERIC
et S {153
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LAP TEST ANSWER KEY: RADIO TRANSMISSION
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Learning Activity Package

Student:

Date:

PERFORMANCE ACTIVITY: Signal Characteristics

OBJECTIVE:

Define the various functions and effects of broadcast radio signals and signal
components.

EVALUATION PROCEDURE:

Successfully complete at least 80% of the items on a multiple-choice test about
this LAP.

RESQURCES :

Basic Radio, Part 1, Heath Company.

PROCEDURE :

1. Read pages 7-11 in Basic Radio, (Part 1).

2. Take the LAP test.

Principal Author(s): P. Schuster

ERIC
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LAP TEST ANSWER KEY: 53IGNAL CHARACTERISTICS

1. D
2. C
3. B
4. B
5. A
6. B
7. A
8. B
9. B
16. C
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Learning Activity Package

Student:

Date:

PERFORMANCE ACTIVITY: Constructing Long-Wire Receiving Antenna

OBJECTIVE:

Construct a radio receiving antenna according to the manufacturer's specifi-~
cations.

EVALUATION PROCEDURE:

Successfully complete at least 80% of the items on a multiple-choice test about
this LAP.

Antenna installation meets criteria on the attached checklist.

RESOURCES :

Basic Radio, Part 1, Heath Company.
Heath Kit EK -2A.

Hand tools.

Ladder, step (6 ft.).

PROCEDURE:

1. Read pages 11-14 in Basic Radio (Part 1) .

2. Cons*ruct .. ~roadcast rereiving antenna using the procedures on
pages 11-13.
CAUTION: When climbing be sure to follow safe practices.

3. Answer the questions on page 14, on a separate sheet of paper.
4. Check answers with answer xuy on page 84.
5. Take the LAP test.

Principal Author(s): P. Schuster

ERIC

IToxt Provided by ERI
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CHECKLIST: CONSTRUCTING LONG-WIRE RECEIVING ANTENNA

1. Proper selection of parts, equipment and supplies.
2. Proper selection of antenna location.

3. Proper installation procedures followed.

4. Neatness.

5. Safe practices and procedures followed.
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LAP TEST ANSWER KEY: CONSTRUCTING LONG-WIRE RECEIVING ANTENNA
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UNIT POST TEST: INTRODUCTION TO RADIO

77.03.01.01.

1. Why shouldn't you move the wire in a freshly soldered joint that is still

hot?
a. you will get a brittle connection
b. you have to add the flux at this time
c. you have to reheat the joint anyway
d. your result will be a cold solder connection
2. Why must the terminal to be soldered in an electronic application be clean?
a. to dissipate heat
b. to get a good solder connection
c. so you can crimp the wires easily
d. because the inctruction manual doesn't say so
3. The best size iron for soldering in electronic circuits is:
a. 25-100W
b. 100-125W
c 10-25W
d 125-150 degrees F.
4. What type of flux do you use in electronic applications?
a. acid flux
b. 60/40
c. rosin flux
d. 40/60
5. How much insulation should be removed from thc end of a wire to insure a

good connection?

1/4 inch
1/8 inch
1/2 inch
3/4 inch

an o
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77.03.01.02.
6. What part of the sky reflects radio waves back to the earth?
a. stratosphere
b. atmosphere
C. sundogs
d. ionosphere
7. The brcadcast band for A.M. radio in the U.S. is between:

a. 550KC to 1600KC
b. 250HZ to 50,000HZ
c. 60KZ to 15750KZ
d. 550MHZz to 1600 MHZ

8. What must the radio receiver do to the signal so we might hear it?

a. modulate it
b. amplify it

c. beat it with a havmonic
d. demodulate it

9. What part of our government determines what frequency a radio station may
operate on?

a. local government
b. F.A.A.
c. 1.C.C.
d. F.C.C.

10. What kind of circuits would pick up many stations at once?

a. tuned
b. .atenaa
c. R.F. AMP
d. 1.F. AMP
77.03.01.03.
11. An audio signal in a radio transmission is A.C. current up to CPS that

carries sound in electrical form.

a. 2,000
b. 60
C. 20,000
d. 110
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77.03.01.03. continued:

12. The signal which is being broadcast that carries in it the voice intelligence

has:

a. been modulated.
b. amplitude.

c. F.M.

d. been filtered.

13. An incoming radio signal on an antenna is a special form of:

a. current.

b. voltage.

c. resistance.
d. power.

14. On a graph with A.C., everything above a base line is:

a. negative.
b. in phase.
c. positive.
d.

out of phase.

15. Which characteristic of an A.C. current is determined by the number of cycles that
take place in one second?

a. speed’
b. direction
c. pulses
d. frequency
77.03.01.04.
16. In a long-wi.ce antenna, where does it have its worst reception?
a. bottom
b. sides
c. middle
d. ends

17. The antenna for receiving should be kept away from objects that will cause:?

a. interference.

b. frequency change.
c. modulation.

d. power loss.
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77.03.01.04. continued:

18.

19.

20.

In a long-wire antenna, where does it have its best reception?

a. bottom
b. ends
c. sides
d. top

Why should you use stranded wire for your antenna instead of solid wire?

a. takes stress better
b. grounds better

c. tunes better

d. receives better

Tn addition to having a lead-in wire, you must also:

a. ground it.

b. tune it.

C. solder it.

d. stretch it.
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UNIT POST ANSWER KEY: INTRODUCTION TO RADIO

LAP
01 1 D
2 B
3. A
4 C
5 A
02 6 D
7 A
8 B
9 D
10 A
03 11. C
12. A
13. A
14, C
15. D
04 16. D
17. A
18. ¢
19. A
20. A

Ch
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UNIT PERFORMANCE TEST: INTRODUCTION TO RADIO

OBJECTIVE:

Construct and install a broadcast radio receiving antenna.

TASK:

The student will be given materials and tools and asked to construct and instali a
broadcast radio receiving antenna.

ASSIGNMENT:

CONDITIONS:

The student will be tested in an environment similar to that of a radio-TV repair shop.
He will be supplied with the samie tools and reference manuals normally available to
radio-TV servicepersons. He may receive no assistance from other students or the
instructor.

RESOURCES:

Basic Radio, Part 1, Heath Company, 1961.
Heathkit, Model EK-2A, Heath Company, 1951.
Eqguipment: Soldering iron, power driil and bit, needle nose piliers and a step ladder.

i
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[ AmEconomic Development
' R Program, Inc.
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AR SS
= PERFORMANCE CHECKLIST:
OVERALL PERFORMANCE: Satisfactory Unsatisfactor
CRITERION
Met Not Met
Objective 1:
1. Correct positioning of antenna
Criterion: Basic Radio, Part 1, Heathkit, page 11.
2. Ground wire properly installed.
Criterion: Heathkit Basic Radio, Part 1, page 13.
3. Insulators properly connected.
Criterion: Heathkit Basic Radio, Part 1, page 13.
4. Lead in wicre attached and properly soldered.
Criterion: Heathkit Basic Radio, Part 1, page 13.
5. Correct attachment of support wire.
Criterion: Heathkit Basic Radic, Part 1, page 13.
|
6. Correct length of antenna. !
o —— -4
Criterion: Heathkit Basic Radio, Part 1, page 11. .
T
7. Correct length of ground wire, :
Criterion: Heathkit Basic Radio, Part 1, page 11. -]

? En
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Page 3 77.03.01.00.A1-5
(Checklist continued)

CRITERION
Met Not Met

8. Test completed in allotted time.

Criterion: Doesn't exceed 3 hours.

Student must meet criterion on all line items to obtain an over-

al! score of satisfactory.

— o b
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LAP TEST: SOLDERING TECHNIQUES

1. What side of your soldering iron tip should be against the joint to be
soldered?
a. round
b. flat
c. square
d. butt-end
2. What type of flux do you use in electronic applications?
a. acid flux
b. 60/40
c 40/60
d rosin flux
3. What kind of joint do you use if you have to desolder a component or to
make a temporary connection?
a. lap joint-
b. hooked joint
c. u joint
d. crimp joint
4. A soldering iron works well only when?
a. heated to 500 degrees F.
b. the tip i1s cleaned and tinned
c. heated to 200 degrees F.
d. rosin so~lder is used
5. The best size iron for soldering in electronic circuits is:
a. 100-125W.
b. 25-100W.
c. 125-150 degrees F.
d. 10-25W.
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6. How much insulation should be removed from the end of a wire to insure a
good connection?
a. 1/4 inch
b. 1/8 inch

C. 3/4 inch
d. 1/2 inch

7. When soldering, what keeps the solder where you want it?

a. pliers

b. soldering iron
c. heat sink
d. gravity
8. Why shouldn't you move the wire in a freshly soldered joint that is still
hot?

a your result will be a cold solder connection
b. you will get a brittle connection

c. you have to reheat the joint anyway

d. you have to add the flux at this time

9. When a wire is to be soldered to a terminal in a radio, what is the iron
applied to?

a. the terminal

b. the solder

c. the wire

d. the wire and terminal

10. Why must the terminal to be soldered in an electronic application be clean?

a. so you can crimp the wires easily

b. +, get a good solder connection

c. to dissipate heat

d. because the instruction manual doesn't say so

n
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LAP TEST: RADIO TRANSMISSION

1. The effect that causes long distance stations to be heard at night that can-—
not be heard in the daylight hours is commonly referred to as:

a. delay.
b. amplification.
c. modulation.
d. skip.
2. Bow often is a radio station required to broadcast its call letter?
a. every half hour
b. once a day
c. every hour on the hour
d. twice a day
3. The broadcast band for A.M. radio in the U.S. is between:
a. 60KZ to 15,750KZ
b. 550KC to 1600KC
c. 250HZ to 50,000HZ
d. 550MHZ to 1600MHZ
4 What kind of transmission antenna radiates in all directions?
a. omni-directional
b. non~directional
C. directional
d. mi-directional

3. Which signal would take the shortest time to get to the same r~ceiver if
they were both transmitted at the same time?

ground wave

both of them will
sky-wave

neither one

AN oo
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6. What must the radio receiver do to the signal so we might hear 1t?
a. amplify it
b. demodulate 1t
c. modulate it’
d. detune it
7. Khat section or part feeds a radio station antenna?
a. studio
b. micrcphone
c driver
d transmitter
8. Does geography have an effect on radio waves in free space?

a yes

b no, just the sun

c. no, just the atmosphere
d

no
9. Broadcast stations in the U.S. vary in power from 50,000W down to:
a. 1000W
b. 195W
c. 500W
d. 250W
10. What part of the sky reflects radio waves back to the earth?
a. atmosphere
b. stratospliere
c. ionosphere
d. sundogs

€1
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Studant; File Code:
Dte: Date Published: _ 5/6/7%
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LAP TEST: SIGNAL CHARACTERISTICS
l. How much time does it take for 60HZ house current to complete one cycle?
a. 60 seconds
b. one hour
c. 120 seconds
d. 1/60th second
2. Does pulsating direct current reverse direction during one cycle?
a. yves, if it 18 rectified
b. only it it was A.C.
c. no
d. yes
3. The signal which is being broadcast that carries in it the voice intelligence
has been:
a. F.M.
b. modulated.
C. filtered.
d. amplitude
4, In A.C. theory, one plus swing and one minus swing constitutes a:
a. frequency.
b. cycle.
C. pulse.
d. pulsating D.C.
5. What 1s shown by the distance on a zero-current line of a grapan representing
A.C.?
a. time elapsed
b. XC
c. frequency
d. XL
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6. An audio signal in a radio transmission is A.C. current up to CPS
that carries sound in electrical form.

a. 110
b. 20,000
c. 2,000
d. 60
7. An incoming radio signal on an antenna is a special form of:
a. current.
v. power.
c. voltage.
d. resistance.
8. The range of frequencies in radio transmission that are above the audlo

limit are called:

a. long range frequencies.
b. radio frequency current.
c. low range frequencies
d. broadcast band.
9. What is the process of passing current through a device that will conduct

current in only one direction?

a. pulsating
b. rectifier
c. amplify
d. modulate

10. Which characteristic of an A.C. current is determined by the number of cycles that
take place in one second?

a. - need

b. pulses

c. frequency
d. direction

¢
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LAP TEST: CONSTRUCTTNG LONG-WIRE RECEIVING ANTENNA

Ir 2 long-wire antenna, where does it have its worst reception?

a. sides

b. middle

c. bottom

d. ends

The lead-in wire hooked up to your radio must come from where?
a. the side

b. the middle

c. one end

d. the insulator

How much wire do you need for antenna,lead-in and grounding?
a. 30'

b. 75

c. 60"

d. 105

Why should you, on a receiver antenna, solder your lead-in wire to your
antenna?

a. to ground better

b. to modulate better

c. to get a low resistance connection

d. to prevent damage to your house

You hzre

two radio statious in your area. From your antenna there is a 90

degree difference between station A and station B. Station B is weaker than
A. Which direction would you point your antenna?

a. tow
b. tow
c. 45
d. 45

ard A

ard B

degrees toward station B
degrees away from B

(9]
H
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6. In a long-wire antenna, where does it have its best reception?
a. top
b. ends
c. bottom
d. sides
7. Why should you use stranded wire for your antenna instead of solid wire?
a. tunes better
b. takes stress better
c. receives better
d. grounds better
8. What type of insulator would be best in constructing a long-wire antenna?
a. wood

b. wire
c. glass
d. plastic

9. The antenna for receiving should be kept away from objects that will cause?
a modulation.
b. frequency change.
C. interference.
d power loss.
10. Why do you need a grounding wire on your antenna?
a.  tunes easier
b. better front end reception
;- lighting protection

reduces interference
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Program, Inc.

Llearning Experience Guide

UNIT: CRYSTAL DETECTORS

Glusgow AFHB, Mor tuna 9297

RATIONALE:

One of the radio receiver sections that a service person works with is a de-
tector circuit. There are various types of detectors, yet their functions vary

among detectors making it important to understand these detector applications to
the function of all detectors.

PREREQUISITES:

Unit: 77.03.01 Introduction to Radio

OBJECTIVE:

Given a basic radio text/workbook, necessary tools and equipment, identify and
explain the functions of detector circuits, tuned circuits and vacuum tube
diodes.

Build a radio signal detector, a tuned circuit for radio signals and a vacuum
tube signal detector.

RESOURCES :

Printed Materials

Basic Radio, Part 1. Heath Company, Benton Harbor, Michigan, 1960.

Equipment

Bas!~ Radio Kit, Heathkit Mcdel EK-2, Heathkit Company, Benton Harbor, Michigan.
Soldering Iron. '

Service Master Kit 93 SM or equivalent: Xcelite 99 SM Kit, Jenson Tools and
Alloys, 4117 North 44th Street, Phoenix, Arizona.

Volt-Ohm meter.

Soldering tools.

GENERAL INSTRUCTIONS:

You have been proescribed to the sccond unit of this course.  The activities that
you perform will be assigued one at a time. A AP will give vou directions for
cach activity. Read the TAP and follow the procedure and divections given.

Principal Author{s): P. Hoggatt

ERIC

Aruitoxt provided by Eic:
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GENERAL INSTRUCTIONS:

After completing each LAP, you are to take the LAP test, score it, and find out
the reason for any missed items before bheginning the next assigned LAP.

when you finish the performance activities for the unit, you will be given a
unit test as stated in the "Evaluation Procedures” for post testing. After

successful completion of the unit test, the next assigned unit for the course is
begun.

PERFORMANCE ACTIVITIES:

.01 Fundamentals of Radio Receivers

.02 Crystal Diode Rectifiers

.03 Detector Circuits

.04 Building a Radio Signal Detector

.05 Tuned Circuits

.06 Building a Tuned Circuit for Radio Signals
.07 vVacuum Tube Diodes

.08 Building a Vacuum Tube Signal Detector

EVALUATION PROCEDURE:

When pretesting:

1. The student takes the unit multiple-choice pretest.

2. Successful completion is 4 out of 5 items for each LAP part
of the pretest.

3. The student then takes a unit performance test if the unit
pretest was successfully completed.

4. Satisfactory completion of the performance test is meeting the

criteria listu” un the performance test.

Wher. post testing:

1. The student takes a multiple-choice unit post toest and a unit
performance test.
2. Successful unit completion is meeting the listed criteria for

the performance test.

FOLLOW-THROUGH::

You are now ready to begi: with the first LAP. If you have questions, contact
your instructor.
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UNIT PRETEST: CRYSTAL DETECTORS
77.03.02.01.
1. What is another name for a detector section of an A.M. radio receiver?
a. demodulator
b. amplifier
c. modulator
d. tuneable detector
2. A radio detector circuit has a R.F. input signal, with an output of:
a. A.V.C. signal.
b. audio frequency.
c. tuneable R.F. signal.
4. modulated signal.
3. What kind of signal in a radio operates a speaker or earphone?
a. audio
b. a modulated signal
c. I.F. signal
d. radio frequency
4, In an A.M. radio receiver, because of more amplifiers in your R.F. and A.F.
section, what is greatly improved.
a. signal
b. selection
c. voice
d. 1. Zactor
5. The other function of the R.F. section of a radio receiver also does what to
the signal.
a. modulates
b. amplifies
c. converts
d. demodulates
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6. Heat will damage a crystal diode. So when soldering, what can you use
to prevent any damage?

a. low heat solder
b. heat sink
c. screw driver
d. low-wattage iron
7. Of the following symbols, which one is used in a schematic for a germanium
diode:

a. —_—
b. 7}
R oty et
d.

8. A crystal diode 1s considered a one-way device. One way it is a good con-
ductor, the other way it isn't. This is also true when referring to:

a. power.
b. heat.
c. voltage.

d. sound.

9. Which one of the following illustrations 1is correct?
e
b. + -
=
C. + +
—
d. - -
—B—

10. What is the materlal Inside the glass envelope of a signal crvstal diode?

a. connecting lJead
b. gas

C. german!um

d. selenium
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11. What helps complete the transformation from modulated R.F. signal to an
audio frequency by eliminating any R.F. signal in the detector circuit.

a. demodulation
b. detection
c. amplification
d. filtering
12. Which of the following diagrams represents a rectified signal in a radio
receiver?
a.

13. The effect of the speaker slurring from one R.F. peak to another 1is called:

a. sine-wave.
b. modulation.
c. distortion.
d. filtering.
14, What 1is the main function of a detector in an A.M. radio receiver?
a. modulat«s the signal
b. -£3n% to hack rataio
c. translates A.F. to R.F.
d. translates R.F. to A.F.
i5. Distortion in an A.M. radio receiver is defined as:
a. the amount of amplification during detection.
b. the difference between reproduced sound and original sound transmitted.
c. both a and b correct.
d. can be completely eliminated in electronic circuits.

ERIC | L
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16. What is the value of a resistor if it has a color code of red, red, red,

gold?

a 220 5%
b. 2.2 10%
c. 2200 5%
d. 330 57

17. What material is the crystal in an earphone cons tructed of?

a mineral
b. carbon
c quartz
d glass
18. Why do we need a detector in a radio receiver?

a. the A.F. signal will cancel out

b. to get sound
c. to feed a signal into an audio AMP
d. to produce an I.F. sigpal

1. What in the voice coil of a speaker or earphone is placed to cause the
voice coil to move back and forth?

a. A.F. signal
b. crystal
c. cabinet
d. permanent magnet
20. How many radio stations should you get at Glasgow A.F.B., Montana on a
simple detection circuit?

r-

an o
p—
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77.03.02.05.

21. What is the term used in a radio receiver when it is referred to as tumed
circuit?
a. resonant

b. I.F. rejection
c. selectivity
d. proper frequency

22. The closer the plates are in a capacitor, the higher the:

a. working volts.
b. capacity.

c. resistance.

d. frequency.

23. This symbol stands for a:
a. variable resistor.
b. capacitor. -
C. transistor.

d. variable capacitor.

24, The main factors in determining a capacitor's size are the distance between
the plate and the:

a. area of the plate.
b. size of the capacitor.
c. size of the charge.

d. the size of the inductor.

25. The inductance of a coil is measured in:
a. OHMS.
b. =dvcecive reactance.
c. henrys.
d. reluctance.
7o
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26. What is the value of measurement in a coil measured in a tuned circuit?

a. farads
b. OHMS
c. inductance
d. henrys
27. When building a tuner circuit for a radio, or when handling the stator

capacitor, why must you handle the capacitor with care?

fingerprints will ruin it

the middle stator is made of very soft metal
static electricity will build on it

so you don't bend it

an o

28. The following symbol represents a:

a. potuntometer.
b. variable coil.
c. variable resistor.
d. variable capacitor.
29. In a tuned radio, what stimulates the circuit at resonant frequency 80 it

won't die out?

a. capacitor

b. power supply
C. inductor

d. anca2nna

30. Whick piates are insulated irom the capacitor frame, but have an
electrical connection to ground in a radio tuned circuit.

a. stator
b. rotar

c. resonant
d. coil
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77.03.02.07.

31.

32.

33.

34,

35.

With respect to each other, what is the polarity of the cathode and the plate
used as a rectifier in a receiver?

both plate and cathode are positive
both plate and cathode are negative
cathode negative, plate positive
plate negative, cathode positive

an op

The plate of a dicde ti:be does what to the electrons coring from the cathode when
put in practical application.

a. attracts them
b. heats them
c repels them
d lonizes them

Does the filament of a vacuum tube have any relation to how much current will
conduct in a tube?

a. yes, 1t regulates how much temperature is put on the cathode

b. only 1f it is comnnected to the cathode
c. yes, 1f it is also heating the plate
d. no

What are the two elements that you will find in a diode type tube to make
it function?

mercury gas and cathode
ion gas and plate
grid and filament
plate and cathode

A0 T

Why must a catil.nde of a receiving,tube diode be heated to operate?

to raise the resictance
to emit electrons
to lower the resistance
to heat the plate

[a Vo N v i
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77.03.02.08.

36.

37.

38.

39.

40.

What are the pin numbers on a 7 pin triode that your filament power is
applied to?

a. 2 and 3
b. 1 and 7
C. 6 and 7
d. 4 and 5

What condition must be met in addition to having a vacuum before electrons
from a battery can flow through a diode vacuum tube?

addda grid

apply grid voltage

get a battery with a high power output
heating the cathode

nn oe

The pins of a tube are numbered from 1 to 9 in what direction, starting
at the wide space on the tube base.

a. straight up and down
b. diagonal

c. counterclockwise

d. clockwise

When wiring tube socket pins to the grounded center shield, what kind of wire
do you use?

a. bare

b. grounding strap
c insulated

d copper insulated

What happens when you apply too much heat to components when soldering?

a you reduce their tolerance
b. you get solder on everything
c you ruin heat sinks
d you ruin them
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UNIT PRETEST ANSWER KEY: CRYSTALS DETECTORS

LaP
01 1. A
2. B

3. A

4., B

5. B

02 ) B
7 A

8 C

9 A

10 C

03 11. D
12, A

13. D

14. D

15. B

04 16. C
17. A

18. A

19. D

20. B

05 21. A
22. B

23. D

24, A

25. C

06 26. D
27. D

28. B

29. D

30. A

07 31. C
32. A

33. D

34. D

35. B

08 36. D
37. D

38. D

39. A

40. D
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Learning Activity Package

Student:

Doate:

PERFORMANCE ACTIVITY: _Functions of Radio Receivers

OBJECTIVE:

Identif{y terms commonly used to describe the functions and effects of radio
receivers.

EVALUATICN PROCEDURE:

guccessfully complete at least 80% of the items on a multiple-choice test about
this LAP.

RESOURCES :

Basic Radio, Part 1, Heath Company.

PROCEDURE :
1. Read pages 15-17 in Basic Radio (Part 1).

2. Take the LAP test.

Principal Author(s}: . Schusitoer
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LAP TEST ANSWER KEY: FUNCTIONS OF RADIO RECEIVERS
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Learning Activity Package

Student:
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PERFORMANCE ACTIVITY: Crystal Diode Rectifiers

OBJECTIVE:

Determine the effect a crystal rectifier has on an applied DC voltage.

EVALUATION PROCEDURE:

Successfilly complete at least 20% of the items on a multiple-choice test about
this LAP.
RESQURCES :

Basic Radio, Part 1, Heath Company.
Heath Kit, EX - 2A.

Volt—-ohm meter.
2 - 1% volt cells.

PROCEDURE:
1, Read pages 17-20 in Basic Radio, (Part 1).
2. Perform the experiments following the procedures found on pages 17-19.
3. Answer guestions on page 20, on another sheet of paper.
4. Check answers with answar ke, on page 84.
5. Take the LAP test.
Principal Author(s): .o Sehuster
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LAP TEST ANSWER KEY: CRYSTAL DIODE RECTIFIERS

O WO UL & WK
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PERFORMARNCE ACTIVITY: Detector Circuits

OBJECTIVE:

Identify terms commonly used to describe detector circuitry in a radio receiver.

EVALUATION PROCEDURE:

Successfully complete at least 80% of the items on a multiple-choice test about
this LAP.

RESOURCE :

Basic Radio, Part 1, Heath Company.

PROCEDURE:

1. Read pages 21 and 22 in Basic Radio (Part 1).

2. Take the LAP test.

Principal Author(s): P. Schu: ter
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PERFORMANCE ACTIVITY: Building a Radio Signal Detector

OBJECTIVE:

Given parts, equipment and supplies, assemble a radio signal detector according
to the manufacturer's specifications and folleowing procedures described in the
text Basic Radio, Part 1.

EVALUATION PROCEDURE:

Assembly is evaluated at the end of this unit.

Successfully complete at least B0O% of the items on a multiple-choice test about
this LAP.
- RESOURCES :

Basic Radio, Part 1, Heath Company.
Heath Kit EK- 2A.

Hand tools.
Soldering iron.
3oldering toocls.

PROCEDURE :

1. Read about "How tu Buaild a Radio Signal Detector' beginning on rige 23
11 Basic Radio, Part 1.

2. Assemble the radio signal detector using procedures described on pages

23-26.
KEY POINT: Use a heat sink when soldering the crystal diode.

3. On a separate sheet of psper, answer the questions on pagzs 27.
4. Check answers with answer keyv on page B84.

5. Take the LAF test.

Principal Author{s):

' Schuster
O
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PERFORMANCE ACT!ViTY: _Tuned Circuits

OBJECTIVE:

Identify terms commonly used in the industry to describe tuned circuits and the
various components contained therein.

EVALUATION PROCEDURE:

Successfully complete at least 80% of the items on a multiple-choice test about
this LAP.

RESOURCES :

Basic Radio, Part 1, Heath Company.

PROCEDURE :
1. Read pages 28-34 in Basic Radio (Part 1).
2. Take the LAP test.

Principal Author(s): P. Schuster
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PERFORMARNCE ACTIVITY: _Building a Tuned Circuit for Radio Signals

OBJECTIVE:

Given parts, equi_.ment and supplies, assemble a tuned circuit according to
the manufacturer's specifications and following procedures described in the
text Basic Radio, Part 1.

EVALUATION PROCEDURE:

Assembly is evaluated at the end of this unit.

Successfully complete at least 80% of the items on a multiple-choice test
about this LAP.

RESOURCES:

Basic Radio, Part 1, Heath Company.
Heath Kit EK - 2A.

Hand tools.
Soldering iron.
Scldering fools.

PROCEDURE :

1. Read pages 34-39 in Basic Rad.o (Part 1).

2. Build a tuned circuic following the stages on pagss 36-37.
3. Answer questions on page 39.

4. Check answers with the answer key on page 85.

5. Take the LAP test

Principal Author(s): P. Schuster

ERIC

IToxt Provided by ERI



77.03.02.06. A2-2

LAP TEST ANSWER KEY: BUILDING A TUNED CIRCUIT FOR RADIO SIGNALS

SCLoeNomERN
>O000D0D0>> 0P

——




File Code: _77.03.02.07.A2-0

Date Published: _11/12/75

Mountain-Pluins Education &
Econoinic Development
Program, Inc.

Glasgow AFB, Montuna 59231

Learning Activity Package

Studant:

Data:

PERFORMARNCE ACTIVITY: _Vacuum Tube Diodes

OBJECTIVE:

Identify terms used to describe the functions and operations of vacuum tube
diodes contained in radio receivers.

EVALUATION PROCEDURE:

Successfully complete at least 80% of the items on a multiple-choice test
about this LAP.

RESOURCES:

Basic Radio, Part 1, Heath Company.

PROCEDURE :

1. Read pages 40-42 in Basic Radio (Part 1).

2. Take the LAP test.

Principal Author(s): P. Schuster
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PERFORMANCE ACTIVITY: Euilding a Vacuum Tube Signal Detector

OBJECTIVE:
Given parts, eg..ipment, and supplies, assemble a vacuum tube signal cetector

according to the manufacturer's specifications described in the text Basic Rasio,
Part 1.

EVALUATION PROCEDURE :

Assembly is evaluated at the end of this unit.

Successfully complete at least 80% of the items on a multiple-choice test about
this LAP. .

RESOURCES :

Basic Radio, Part 1, Heath Company.
Heath Kit EK - 2A.

Hand tools.
Soldering 1iron.
Soldering tools.
Volt-ohm meter.

PROCEDURE :

L. Read "How to Build a vacuum Tube Signal Detector™ beginning on page 43 in
Basic Radio (Part 1).

2. Build the Signal Detector following steps on pages 46-50,
3. Answer questions on page 51.
4. Check answers with the answer key orn page 85.
5. Take the LAP test.
Principal Author(s): P. Schuster
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UNIT POST TEST: CRY3STAL DETE"TORS
77.03.02.01.
1. Wha: section of a radio receiver immediately follows the R.F. section?
a. audio frequency section
b. detector section
c. tuner
d. antenna
2. In a radic receiver, in order to detect a signal it has to be:
a. tuneakble.
b. audio fr.quency.
c. modu® ated.
d. rectified.
3. What section in an A.M. radio receiver follows the detector circuit?
a. A.F. section
b. speaker
c. R.F. section
d. I.F. section
4. Wwhat is oae of the two functione that the R.F. section of a radic performs?
a. modulates it
b. detents it
c. selects one oilgnal
a, converts 1c to an audio signal
5. The broadcast signal, when it reaches the detector, is exactly the same

except it is th.: only signal and:

a. modulated.
b. demodulated.
c. detected.

d. amplified.
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6. When making a backward OHM meter reading of a germanium diode, which
end does your positive lcad of n.-ter connect to?

a. bandea end
b. both ends at once
c. the banded end with a low resistance reading
d. clear end
7. A.C. curren: that has been rectified in a radio chassis becomes _at the

output of your rectifier.

a. R.F. signal

b. b.C.

C. pulsating A.C.
d. pulsating D.C.

8. What is your ueter reading frcem the following schematic?
a. 4.5V
b. -4.5V
c. 12v
d. ov
P —
4

= 12K
4.5y GD

Feoeel s

9. Why 1s it in a crystal diode, current will flow in only one direction?
a. hich front resistance
h. high back resistance
c. high resistance bota ways
d. low resistance both ways

10. What did they call a germanium diode back when radio was first started?
‘a. rectifier.
b. cat whisker.
C. transistor.
d. a capacitor.

0 . O
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11. A good substitute for a diode wher used in a detector circuit of a radio
receiver is:

a. volume control.
b. a coil.
c. transistor.
d. a capacitor.
12. Two functions involved in the detection of a R.F. signal in an A.M. radio

chassis are rectification and:

filtering.
modulation.

. pulsating.

amp lification.

(o VRN IR = 1]

13. What device would you use to extort the audio signal from 2z modulated
broadcast signal?

L. ampiifier
b. crystal diode
c. tuner

d. modulator

14. Audio detection in ~ superhetercdyne radio rece.ver occurs where in a 1adio?

a. preceding the I:F., AMP

b. antenna ci-cuit

c. precading che audio amplifier
d. following the audio AMP

15. Which signal constitutes a R.F. modulated signal after it comes through the
R.F. AMP in & radio receiver?

-
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77.03.02 04.

16.

17.

18.

19.

20.

Does the polarity of a diode have any =2ffect on the detection prcess in an
A.M. radio chassis?

a. yes
b. only the signal polarity
c. no

d. only the voltage polarity

The input to your 2udio detector in an A.ji. radio chassis comes from
what section?

a.  R.F. AMP

b tuner

c. RVC section
d A.F. gection

Which of the following will vibrate, if properly sized and shaped and
rnlaced within an Audio signal or a small voltage.

a. crystals
b. speaker

c. capacitors
d. diodes

What is the element that changes electrical vibration ints
rechanical vibration.

a. modulator
b. crys‘.a”.
c. capacitor
d. cicde

An earplhone or loudspeaker in a detector responds only to the changes in:

a. tone.

b. temperature.
c. amplitude.
d. size,
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21, In a variable capacitor, usually the ones used in a radio receiver, what is
used as an insulator between the iotar plates and stator plates?

a. paper
b. electrolytes
c. air
d. foil
22. Will current flow through a capacitor?
no

a.

b. yes, at resonant frequency
no, it is a closed circuit
yes

[a VN 9]

23. A charge on a cppacitor will stay indefinitely until what is piaced across

its plate.
a. battery
b. another
c. power source
d. circuit
24, 1000 microfarads are equal to how many farads?

a .000,001l farads

b. 1,000,000 farads

c. .001 farads

d. .000,000,001 farads

25. What is the unit of capacitance?
a. T e
b. farads
c. watts
d. ohms
77.03.02.06.
26. Capacity between the antenna and earth, that might disturb tuned chrcuit

action, Is minimlzed by counecting which of the following in series with antenna.

a. reslstor
b. detector c¢oll
G, ILnductor
d. chapacitor

] Qo
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27. To tune a circuit, you change the value of:

a. resistance.

b. frequency.
c. resistance.
d. capacitance.

28. When the variable capacitor plates, in a tuned circult, are all the way
unmeshed, the resonant frequency is:

a, lower.

b. higher.

c. fallae to zero.

d. remains the same.

29. What frequency characteristic of a coil that influences a kick- back action in
capacitor used in the circuit.

a. oscillating
b. resonant

c. reactance

d. synchronized

30, The electrical characteristic of a coil that influences a kick-back action in
a tuned radio circuit is called:

a. reluctance.
b. reactance.
c. resistance.
d. inductance.
77.03.02.07.

31. What is the proper name of the device in a vacuum tube diode that raises
the temperature inside?

a. plate

b. cylinder oven
c. filament

d. cathode

32. When the voltage in the cathode of a tube diode becomes highly positive
and the plate becomes highly negative, the tube:

a. ionizes.
b. conducts.
c. shorts.
d. opens.

wr
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77.05.02.,07. continued:

33. When you heat a cathode of a diode tube, or any other tube, what do you call
the electron drift between the cathode and p late?

a. emission
b. ionizing
c. vacuum charge
d. space charge

34. What is the best way to check a diode tube when it is out of circuit?

a. tube checker

b. you can't, you check it in the circuit
c. ohm meter

d. voltmeter

35. Whv must there be a vacuum inside & tube when used as a diode in a radio
re_ziver?

a. to keep the plate cold

b. to keep the filament from burning up

c. to keap the cathode hot

d. te raduce the secondary emission
77.03.72.08.

36, The element of spiral wires positioned between the cathode and the plate in
A vacuum tube is called the:

a. pentode.
b. tetrode.
c. heater.
d. gt

37. What 1s a common miscake & person will make when soldering a component?

a. not enough solder
b. too much heat

c. crimping wire

d. too much soldar

38. What do you call a receiving vacuum tube that contains three elements?

a. triode
b. diode
c. pentode

~
—
.

duo—~diode

C
€
2
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77.03.02.98. continued:

39. The following picterial schematic is from which kind of tube?

triode -
pentode -
duo-diode ’]j\\\

diode |

[s Vo T © V)

40.  What part of the tube socket is grounded by being in contract with one
of tne tube socket acrews.

a. filament

b. socket

c. center shield
d. pin

100
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UNIT FOST TEST ANSWER KEY: CRYSTAL, DETECTORS

Lap
01 1 B
2 D
1A
4 C
5 D
02 6 D
7 D
8 A
9 B
10 B
03 11. ¢
12. A
13. B
14, ¢C
15. A
04 16. A
17. B
18. A
1, B
20. C
05 21 C
22 A
23 D
24 C
25 B
06 26. D
?7. D
28. A
29. B
30. D
07 31. C
32. D
33. A
34. A
35. B
08 36. D
37. B
38, A
39. D
40. C

101
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SSUSSSSE TR UNIT PERFORMANCE TEST: CRYSTAL DETECTORS

OBJECTIVE:

Given parts (Heathkit ER-2A), equipment and supplies, assemble a vacuum tube signal
detector according to the manufacturer's specifications described in the text Basic
Radio, Part 1, page 2i-50.

TASK:

The student will be given components and tools to assemble a radio signal detector.

ASSICNMENT:

CONDITIONS:

The student will be tested in an environment similar to that of a radio-TV repair shop.
He will be supplied with the same tools and materials normally available to radio-TV
service persons. H- may receive no assistance from the instructor or from students.

RESOURCES:

Basic Radio, Part 1, Heathkit Co., 1561.

Heathkit, Model EK-2A. Heath Co., 19581,

Soldering iron, needle nose pliers, nut driver set, screw drivers, slip joint pliers.




Studant: File Code: ____77.03 02.00.A1-5

Date: Oate Publishad: ___ 11-14-74
Family Pay Number: Sex: M = (Circle 1)
PERFORMANCE CHECKLIST:
OVERALL PERFORMANCE:- Satisfactory_____Unsatisfactory -
CRITERION
Met Not Met
!
Objective 1: !
1. Proper solder techniques.
N Criterion: Basic Radio, Part i page Vill.
2. Proper placement of components. o
Criterion: Basic Radio, Part 1, page 48. o
L 3. Proper wiring installed.
Criterion: Basic Radio, Part 1, page 48.
b, ukffs and i.mp light when voltage is applied.
Criterion: Basic Radio, Part 1, page 45.
5. Successful completion of the circuit evaluation. N
L - —_ : O S S S
Criterion: Basic Radio, Paerl 1, page 49.
- 6. Foliocws safety procedures. 1 |
Criterion: Basic Radio, Part 1, page 49. I
7. Temporary type lap joints usced when uppliuibic. ‘ _ _":
- - - I S — e ———e
Criterion: Basic Radio, Parl 1, page 47.
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(Cnecklist continued)

77.03.02.00.A1-5

CRITERION
Mez Not Met

8 Test completed in allotted time.

Criterion: Doesn't exceed 6 hours, L
Student must meet criterion of five line items to cbtair- an over-
all score Jf satisfactory. ) 3
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LAP TEST: FUNCTIONS CF RADIO RECEIVERS

1. What is another name for a detector section of an A.M. radio receiver?
a. amplifier
b. demodulator
c. tuneable detector
d. modulator
2. The broadcast signal, when 1t reaches the detector, is exactly the same except

it is the only slgnal and:

a. detected.
b. amplified.
c. modulated.
d. demodulated.
3. Why won't a modulated signal being sent as a broadcast signal operate a speaker?
a. has to be a R.F. signal to oparate a speaker
b. needs an antenna
c. has to be amplified
d. has to be demodulated
4, In a radio receiver, in crder to detect a signal it has to be:
a. tuneable.
b. rectified.
c modulated.
d. audio fi-aquency.
5. What do you call the functic.. in a radio when it transforrns mod-lated radio

trequency signal into aualo signal?

a. to amplify

b. to detect
c. to modulate
d. to demedulate

¢

Y
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6. What kind of signal in a radio operates a speaker or earphone?
a. a modulated signal
b. I.F. signal
c. audio
d. radio frequency
7. what kind of operation must be performed on the incoming signal if it 1is to

be restored to its original audio form?

a. decoding
b. amplified
c. modulated
d. tuned
8. What section of a raalo receiver immediately follows the R.F. Amp. section?
a, detector section
b. tuner
c. audio frequency section

d. antenna

9. The R.F. section of a radio receiver does which of the following to the signal?
a. amplifies it
b. modulates it
c. converts it
d- demodulates it

10. A radio detector circuit has a R.¥. input signal, with an output of:

a. modulated signal.

b. A.V.C. signal.

C. tuneable ".F. signal.
d. - *lo frequency.

(Y
(2
M
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TEST: CRYSTAL DIODE RECTI'[ERS

If you arc reading the resistance of germanium diode, and you are making
a "forward" resistance check, which end cf the diode is your positive lead
from your ohm meter placed on?

. banded end. on the high resistancz side of the ohm meter
banded end

non-banded end

both meter leads on both ends

L 0O T p

o -
Which one of the foliowing illustrations ig correct? a"‘_ﬁ%**

a.,

b__;L{¢+3L

R .
c. C—P—

d.

D - s -
You are using an ohm meter to measure the resistance of a diocde and your read-
ing is 150K, which way are you reading?

a. front to front
b. backward

c. forward

d.

back to back

You are uasing an ohm meter to check the resistance of germanium diode and you
have a readinv >f 200 ohms. Which way are you reading’

a. back to back
b. forward

c. front to front
d. backward

A.C. current that has been rectified in a radio chassis becomes what at the
output of your rectifier.

a. R.F. signal

b. pulsating D.C.
c. D.C.

d. pulsating A.C.
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6. Of the following symbolad; which one is used in a schematic for a germanium
dicde: i
a.
. —{ -
C. mmmw-—u—
d.

=@t

What 1s vour meter reading from the following schematic?

~J

a. 12V L iy l

b, 4.5V . 2 ! y
c. 4.5V - B F45 - N @
d. Qv T L -

8. A crvstal diode 1s considered a one-way device. One way it is a good con-
ductor, the other way it isn't. This 1is also true when referring to:

a. power.
b. sound.
c. heat.
d. voltage.
2. is there any voltage drop across a signa' dicde?
a. yvee, it is 1.41 x peds value
b. no
C. ves
d. no, unless you use pure D.C.

10. Whar did they c:ll a germanium diode back when radio was .ivst started?

. crystal

b. cat. whisker
c. rectifier
d. power tube
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LAP TEST: DETECTOR CIRCUITS

Which of the following diagrams represents a rectified signal in a radio re-

a.
b.
c. LN N
AN

d.

LT
The effect of the speaker slurring from one R.F. peak to another is called:
a. modulation.
b. sine-wave.
c distortion.
d. filtering.

what device would you use to extort the audio signal from a modulated broad-
cast signal?

a. tuner

b. crystal diode
c. modulator

d. amplifier

Which signal in an A.M. radio receiver causes your speaker to operate?
g

tuned 7 -oquency
asdic irequenrcy
rectified

radio frequency

[« W o T w2 i}

What helps complete the transformation from modulated R.F. signal to an .
audio frequency by eliminating any R.F. signel in the letector circuit.

o

amplirication
3. detection
demodulation
filrering

=

[a VN e}

i09
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10.

The main step in extracting the audio signal from a modulated broadcast
signal is to:

a. amplify 4t.
b. modulate jt.
C. tune it.

d. rectify ic.

When you uge a radio amplifier in a radio chassis, what can you use for a filtei
to screen out R.F. spikes?

low-pan filter
R.C. network
R.L. network
P.T. network

N T

What would be another term for the amount of modulation signal which is being
received in an A.M. radio?

a. fregquency
b. amplitude
c. amplified
d. swells

Two functions involved in the detection of a R.F. signal in an A.M. radio
chassis are rectification and:

a. filtering.
b. pulsating.
c. modulation.
d. amplificacion.

If a dlode 1s used for detection in a radio receiver, it is most likelv to be:

a. ce.T e lin,
b. Nl

C. PNF.

d. silicon.

Lin
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= 1LAP TEST: BUILDING A RADIO SIGNAL DETECTOR

1. What is the problem with this detector circuit?

a shouldn't be grounded A S
b. diode in backwards i
C
d

e

3
no power supply ii
ant is wrong |

2. The most common device used for a detector is:

a diode.

b. amplifier.
c. capacitor.
d transistor.

3. Rectification is a term used to indicate that an alternating voltage passes
through some devices that allow only one-half of the alternating cycle to flow.

Rectification may be used to indicate what happens in detection [ it where is it
most often used?

a I.F. amplifier circuit
b power supply circuit
c. audio circuit

d antenna input circuit

4. The input to vour detector in an A.M. radio chassis comes from what section?
a. A.bt. secticn
b. AVC section
Cc. uner
d. 1.F. amp

5. What is the vaiue of a rasistor if it has a color code of red, red, red, gold?

a. 2200 5%
b. 230 5%
c. 2.210%
d. 220 5%

Dats: Date Published: _____93/18/75
.rr
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6. What is the element that changes electrical vibration into mechan-
ical vibration.

a. tube

b. modulator
c. crystal

d. capacitor

7. Does the polarity of a diode have any effect on the detection process in an A .M.
radio chassis?

a. only the voltage polarity
b. vyes

c. no

d.

only the signal polarity

8. What in the voice coil of a speaker or carphone is placed in so it will move back

and forth?

a. permanent magnet
b. A.F. signal

c. cabinet

d. crystal

9. How many radio stations should you get here on a simple detection circuit?

Qo g w
W = N

10. In the constructicn of your signal detecter, if your radio is real weal., will
lengthening of your antenna help or reversing the diode?

changing the diode
lengthening the antenna
neither one

both of them will help

Q0O T o
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LAP TEST: TUNED CIRCUITS
1. What is the inductance of a coil measured in?

ohms

henrys

rejuctance
inductive reactance

Qo ow

2. What is the unit of capacitor?

a. farads
b. henrys
c. ohms
d. watts

3. What is the term used in a radio receiver when it is referred to as tuned circuit?

selectivity
resonant

I.F. rejection

. . proper frequency

a0 oW

4. 1000 microfarads is equa!l to how many farads?

a .001 farads
5. .000,000,0" farads

C 00N . 200 "L ads
d. .0ue. 001 rarads
5. In avariabie capacitor, usuaily the unes used in a radio receiver, what is used

as an insulator?

a. electroiytes
b. air

c. foil

d. paper
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6. Will current flow through a capacitor?

a. yes, at resonant frequency
b. no, itis an open circuit

C. yes

d. no

7. When a length of wire is spiralled into a series of circular loops or turns it is
referred to as a:

a. spiral circuit transformer.
b. coil.

c. RL circuit

d. transformer

8. This symbol stands for a:

a. variable resistor.
b. capacitor. @\_;\6_<
c. transistor.
d. wvariable capacitor.
9. A charge on a capacitor will stay indeflinitely until which of the following is placed
across its plate.
a. battery
b. power source
¢. another ccndenser
d. circuit
10. The ma... '~2..rs in deterniur.a.t a capacitor's size are the distance between the

ilate and the:

area of the plate.

size of the charge.

size of thz capacitor.
the size of the inductor.

c 00U
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LAP TEST: BUILDING A TUNED CIRCUIT FOR RADIO
SIGNALS

1. What is the value of measurement in 2 coil measured in a tuned circuit?

a henrys

b ohms

c. farads

d inductance

2. Capacity between the antenna and earth, that might disturb tuned circuit
action, is minimized by connecting which of the following in series with an antenna.

a resistor

b. capacitor

c. detector coil
d inductor

3 The electrical characteristic of a coil that influences a kick-back action in a
tuned circuit is called:

inductance.
reluctance.
resistance.
reactance.

o0 oo

4. What winding < used in a tuned circuit on the regenerative detector coil for

keepi~- . i oscillator rui.oing?

a. secondary winding

b. primary winding

c. tickler through primary winding

tickler winding

o

5. When the kick-back of a capacitor is combined properiy with the kick-back
of a coil, you have what kind cf action.

a. physical resonance
b. puise freauency

c. osciilating

d. synchronized

1
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6. Which frequency of a tuned circuit depends on the value of the coil and
capacitor used in the circuit.

a. synchronized
b. resonant

c. reactance

d.

oscillating

7. Which plates are insulated from the capacitor frame, but have an electrical
connection to ground in a radio tuned circuit.

a. rotar

b. resonant
c. stator

d. coil

8. To tune a circuit, you change the value of:

a. frequercy.
b. resonant.

C capacitance.
d

resistance.
9. The following symbol represents a:

a. potuntometer.
b. wvariable coil.
c. variable capacitor.
d.

variable resistor.

10. If eith=- ‘e w0t ar capacito: is made larger, the resonant frequency of the circuit:
a. decreases.
b. stays the same.
c. increases.
d. goes to zero.

[~

ot
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LAP TEST: VACUUM TUBE DIODES

With respect to each other, what is the polarity of the cathode and the piate used
as a rectifier in a receiver?

a. cathode negative, plate positive
D. both plate and cathode are negative
c. plate negative, cathode positive
d. both plate and cathode are positive

A vacuum tube used as a rectifier in an A. M. radio chassis can also be called
what kind of current device.

a high resistance
b. one-way

C low

d high

Why must a cathode of a receiving tube diode be heated to operate?

a to heat the plate
b. to lower the resistance
c to emit electrons
d to raise the resistance

When using a schematic, the heater circuit might be left out of the symbol for
a tube in a radio receiver. Why?

a. simpiicity

b. the publisher thinks it is unnecessary
c. too crowed

d. the heater is outside of the tube anyway

When the voltage in the cathode of 2 tube diode becomes highly positive and the
plate becomes highly negative, the tube:

a. conducts.
b. opens.
C. ionizes.
d. shorts.
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6. When you heat a cathode of a diode tube, or any other tube, what do you call
the electron drift between the cathode and plate?

a. space charge
b. emission

c. ionizing

d.

vacuum charge

7. What are the two elements that vou will find in a diode type tube to make it

function?

a. plate and cathode

b. ion gas and piate

c. grid and filament

d. mercury gas and cathode

8. What is the best way to check a diode tube when it is out of circuit?

tube checker

you can't, you need it in the circuit
voltmeter

ohm meter

Q0 o ow

9. Does the filament of a vacuum tube have any relation to how much current will
conduct in a tube?

only if it is connected to the cathode

yes, if it is also heating the plate

yes, it regulates how much temperature is put on the cathode
no

00 g W

10. What is a principle advantage ol » crystal diode used as a rectifier compared to
a tube for the same purpose’

no filaments
higher peak to peak voitage
higher heat
higher peak inverse voltage

0O 0 T o
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\x LAP TEST: BUILDING A VACUUM TUBE SIGNAL DETECTOR

1. When wiring tube sociket pins to the grounded center shield, what kind of wire
do you use?

a copper insulated
b. grounding strap
c. bare

d insuiated

2. When you connect the grid of a triode to the plate of the same tube, the tube acts

iike a:

a. no change.
b. diode.

c. duo-triode.
d. duo-diode.

3. Where would you get your 6.3 vac to power your filaments in your triode tube?

diode tube

power transformer
on-off switch
rectifier

[oNN o NN oY

4. What is a common mistake a person will make when soldering a component?

TOC et neat

too much solder
not enough solder
crimping wire

Qo o w

5. What condition must be met in addilion to having a vacuuin _efure electrons
from a battery can flow threugh 2 diode vacuum tube?

a. heatirg the cathode

b. adding a grid

c. applying grid voltage

d. getting a battery with a high power oulput
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6. The pins of a tube are numbered from ! to 9 in which direction, starting at
the wide space on the tube base.

a counterclockwise

b. straight up and down
c. clockwise

d diagonal

7. What happens when you apply too much heat to components when soldering?

a. vyou ruin heat sinks

b. you ruin them

c. you reduce their tolerarice
d. you get solder on everything

8. The element of spiral wires positioned between the cathode and the plate in a
vacuum tube is cailed the:

a. pentode.
b. heater.

c. tetrode.
d. grid.

9. What do you call a receiving vacuum tube that contains three elements?

a pentode.
b diode.
c. triode.
d duo-diode.
10. The Sllg.ring pictorial schematic is for which kind of tube?
a triode
b. pentode
C diode
d duo-diode
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RATICNALE:

Apnother radio receiver scction is a detector-awplifier. Understanding how
circsits amplify and zelect arc neacagsary to ostablishing alignment and

troubleshooting procedures for "front end" ey ious.

PRESEQUISITES :

Unit: 77.03.02 Crystal bDetectors

ORJECTIVL:

Given a basic radic text/workbcok, necessary tools and equipment, identify what a
vacuum tube can Jde, how feedback is uvsed for extra amplification, and build a
vacuun cupe amplifier, a devector amplifier, and a regenerative detector-amplifier.

RESOURCES :

Printed Materials

cart b, Heath Campany, Benton ilacbhor, o Mmiechiigan, 1960

Fopui pment

Basic tadio Kit, Hoasrhiil Moael EE-0, doeathkic Company, Benton, Harbor, Michigan.
besolbdering Lron.

Soidaering 1roi.

Servics Masgtor - 70 09 8M oo equivalent , Moelitoe 99 sM o ELt, Jenson Tools and
Allovs, 420, o .o S0 Leyect, Theoniy, Arizona.

Yol ohun mater.

Scldering Tools.

GENERAL IHITRUCTT

Yo have been presorii o ro the Cherd anal od PhLG course . The activities that

vou pertorm will be o vivgned one art o tiwme. A LAV will give you directions for

¥

corche oo it o Read thee BAT e badbow Yo procedur e and direct tons given.

123
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GENERAL INSTRUCTIONS CONT.:

After completing each AP, you are to take the LAP test, score it, and £ind
out the reason for any missed items before beginning the next assigned LAP.

When you finish the performance activities for the unit, you will be given
a unit test as stated in the "Evaluation Procedures" for post testing. After

successful completion of the unit test, the next assigned unit for the course
is begun.

PERFORMANCE ACTIVITIES:

.01 Vacuum Tube Triodes

.02 Building a vacuum Tube Amplifier

.03 Detector-Amplifier

.04 Building a Detector—Amplifier

.05 Regenerative Feedback

.06 Bullding a Regenerative Detector-Amplifier

EVALUATION PROCEDURI:

When pretesting:

1. The student take:s the unit multiple-choice pretest.

2. Successful completion is 4 out of 5 items for each LAP part of
the pretoest.

3. The student then lakes a unit periormance test it the untt
proetoest was successfully conpleted,

4, Satisfactory completion ot the poerformance test is meetl ing the
criteria listed oo the performance toest.

When post testing:

1. P~ sovdoans toxes a maltiple-choice unit post test and a unit
perfoinan..e test.

N

Successful unic complietion is aeeting the listed criteria for
the periormance test.

FOLLOW~-THROUGH :

If you have no questions about this qaride, vou may begin with the first
assigne | LAP.
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UNIT PRETEST: REGENERATIVE RECEIVERS

77.03.03.01.

i. In the operation of a vacuum tube, in respect to the plate, the cathode is highly:

a. cold.
b. negative.
c. positive.
d. grid.

2. Can the grid of a triode vacuum tube completely block the flow of eiectrons be-
tween the cathode and plate?

no

only if the grid acts like a screen grid
only if it is positive potenti-l

yes

00 oo

3. Ina triode tube, the grid that acts like a ~witch, is properly called a:

cathode grid.
conirol grid.
suppressor grid.
pentogrid.

Q.0 o w

4. When o grid of o triode tube is highly negative, it acts tike what in the clrcuit.

1. short

b,  impedance

c. open

d. tubular reactance

5. ifthe grid on a triode vacuum tube is connected to which of the following, it will act
to assist the plate in attracting electrons acros. ...e tube.

a. positive voltage
ground

¢. negative voltage
d. plate load

©
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77.03.03.02.

6. What is the termination a repairman might use in repairing a tune type re-
ceiver pertaining to the supply vultage!?

a. rectifier

L. Dbattery

¢. power tube
d. B+

7 In a triode tube, if 2 # voit change on the grid causes a 45v change of the plate
current, which characteristic of the tube.

a impedance match

b power factor

c. amplification factor
d true power

8. Another wording for self-bias in a triode amplifier tube is making the cathode
what with respect to the grind.

hotter
conductive
positive

d. negative

0w

9. What is another term a repairman will use for a power supply pertaining to a
receiver’

a. supplier

b, AT sursiyv

c. Lawai, clininater
¢d. power tube

10. What do you call the method of biasing when you place the cathode above the
ground with a resistor?

a. plate bias

h. mutual bias

c. self-bias

d. bias supply resistor
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11.

14.

When halif of your signal has been eliminated by o triode, take for various
reasons, the signal has become:

a. amplified.
b. predominant.
c. distorted.
d. rectified.

Even though the signal applied to a vacuum tube amplifier swings plus and

minus, the grid remains because of the supply vollage.
a. positive
L. upen crouit ~

[g]

plus and minus
d. negative

When the grid of a triode tube swings positive, what happens in the circuit?

plate current will burn up the load resistor

grid current flows

plate current flows

power supply load resistor will get extremely hot

0o T o

When you lose grid bias voltage on a triode amplifier tube or when it swings
posilive a very charge will occur across the plate load resistor.

a. positive

h,  small
.o targe
'S DAY A PR

What is the principle advantage of using o tube over o diode or a detector inan
MM radio chassisg

a. more afficient
b, ampiification
c. rise wave amplification
d. no distortion
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.03.03.04.

17.

18.

19.

20.

What grid condition is the bias in a conventional triode amplifier designed to
prevent?

a. the grid becoming positive
b. the grid becoming negative
c. equal signal input

d. lowering of the plate power

What does a repairman call a tube used in electronics that has many uses?

a. compaction
L. triode
¢ diocde

¢ . duo-triode

How much negative bias would be desirable in an amplifier designed to handle
a signal that swings 2 volts negative and positive 2 volts?

a. atleast positive 4v

b. at least positive 2v

c. atteast -2v

d. atleast -tv

What tube does the . :llowing symbol represent?

a pentode

b diode (T
c. duo-diode

d triode

What (wue dues tivis symbol stand for?

a diode .
b. duo-diode

C triode

d pentode

12¢
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22.

23.

24y,

The coil used in a R.F. filter in a R.F. amplifier can be called by another
term, which is:

a. choke.

b. transformer.
c. signal filter.
d. inductor.

What is the technique of increasing the amplification of a circuit by routing it to
reamplify signals?

a. regeneration
b resonance
c. filtering

d induction

Feedback in a P.A. system is an excellant example of:

a. oscillation.
bb. regeneration.
c. induction.
d. amplification.

What kind of electronic device can be used for feedback in an amplifier of a
radio?

a. tube
. minature transformer
c. power tracsformer

d. o L0 o

What other device besides a feedback controi may be installed in a regenerative
teedback system in o R.OEFD amplificr to improve ils operation?

a. tuneable antenna
b. tuned capacitor
c. R.F. filter

d. filter capacitor
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77.03.03.06.
26. In the diagram, which winding is tive secondary winding?
4 E 2
a. oy / —— 4
o /W
e 3 N L=
| > =
N4 .
27. When using a potentionator in an electronic receiver, what will happen to the resista
as you turn it clockwise.
a. decreasc
b. increase
C remain the same
d. goto zero
28. In the figure , what is the proper name for coil winding labeled 37
a. load 3
b. secondary 1
c. primary 3
d. tickler E
29. In the diagram for item 28, what is the name of coil 1?7
a. load
b. secondary
c. shunt
a.  primary
30. In the diagram for item 26, which winding is the primary winding?

[ T T o T
W

193
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UNIT PRETEST ANSWER KEY:  REGENERATIVE RECEIVERS

LAP
01 1. B
2. D
3. B
4. C
5. A
02 6. D
7 C
g. C
9. C
0. C
C3 1. D
12. D
13. B
4. B
15. B
04 16. A
7. A
18. C
19. D
26. 4
05 21, A
22, A
23 B
Y
PR
06 6. L
27. A
280 G
. D
30. B
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Studant:
Date,
FERFCRMANCE AZTIVITY. __vomunm Tuhoe Triodes
ORIECTTIV
Identify terms commoniy used to describe the function and operations

tube criodss.

LUATICON PROCEDURE :

Successiully complete oo least 80% of rthe ltems on a multiple-choice
this LAP.

RESOURCES :

Basic Radio, Part 1, ileath Company.

FROCEDURE :

1. Read pages 5.2-57 in Basic Radio (Part 1).
Z. Take thea LAP test.
Principal Author(s): P. Schusiter
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LAP TEST ANSWER KEY: VACUUM TUBE TRIODES

1. A
2. C
3. D
4. B
5. D
6. D
7. A
g. B
9. A
10. D
o
,EN—C 1 i
Fulloxt Providsd by ERIC L
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amplitier

Given parts,. equipment and supplies, assemble a vacuum tube amplifier according
try the manufacturer's specifications and folleowing the procedures in Basic Radio,
ey

Parv 1.

Assembly is evaluated at the ocnd of this unit.

by

Successfully complete at least 80% of the items on a multiple-choice togt about
tnis LAD.

RESOURCES :

Basic Radio, Part 1, Heath Company.
He=ath Kit EK-22.

Hand tools.
Soldexring iron.
Soldering tools.
3

2 - 1.5 volt cells.
Valt-ohn neter.

PROCEDUI. :

1. Read pages 57-66 15 Basic Radio (Part 1) .
2. Assemble a vacuum tube amplifier following steps on pages %7-63.

3. Do the euperiment descoribed on pages 64 o 65,
4. Answer guestions found on page 67.
. Cherk answoers with the answer key on page 85,
i Tak:> the LAP toest.

Principal Author(s: Poosichunte:
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LAP TEST ANSWER KEY: BUILDING A VACUUM TUBE AMPLIFIER

1. A
2. A
3. A
4. A
5. C
6. C
7. B
8. A
g, D
10. B
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Basic radig, Tart 1, Heath Compaosy.

PRUCEDURE :

1. Roaildl pages OH-69 1o Basic 7'1(:1\1'[4;) {(art 15 .
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LAP TEST ANSWIR KEY: DETECTOR-AMPLIFIER

1. B
2. D
3. B
4. A
5. ¢
6. A
7. D
8. D
9. D
10. B
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1. Beaad Mire oo Rl 4 h e o ecaaplifier” beginning on page 71 in Basic Radio
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Z. hotemble the Jdoetector—-amp!lidicer following steps on page 71.
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PERFORMANCE ACTIVITY:

Ok dBCT Lvi:

Identity _erms commonly usad

regenerative feedback used on

EVALUATION FROCEDUKRE:

Successfully complrte at least BOW of the itoms on

this LAP.

RESOURCE:

r, ~ - 3 Soanack
~hegenerative degahack

in the
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LAP TEST ANSWER KEY: REGENERATIVE FEEDBACK

i. {
2. C
3. A
4 L
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LAP TEST ANSWER KEY: DBUTLDING A REGENERATIVE DETECTCR AMPLIFIER

1. D
2. C
3. D
4. A
5. B
6. B
7. B
5. B
9. D
16. €

ERC 140
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PERFORMANGCE ACTIVITY: __Tube Checker Unerativt_):;

1]

O

OBJeCTIVE:

Given a tupe assortment, tube checker and data shee

t, check and record the tubes
mutual and Teakage transconductance

EYALIIAT TUH PROCEDURE:

Success Fuliy complete €070 cof the questions on a LAP test. Student Performance
Data Sheet must have 100% of rhe line items correct. (attached)

RESOURCES :
Hickok Instruction Manual For iii1ckok Model 539C tube checker

Hickok 539C tube checker
tube assortment

PROCEDURES :

1. Pead "Cperating Insicw Di0i S Ty aeded 4400 tube tester” in the above v
SOArCe .

D iew yicon bana. UPeocedure o i bhe Hickak 5360 tube checker.”

3, Obiate o n R 2R AN C

4. Cre.y the webes and fidy o0 7 tae sttached Pracoice Data Sheet.

w
1
3Y)
<.
D

Fhe Coastiactor veriiy yorns Practice Data Shecc.

£. IF satinfactury, tako tne LAP LEsL.
/ TV onon SatisfaciOry . prowsod @5 Glveir il LY Cher o Lrucboe.

& Afrer vaking the LAY fest, octain tha tube assorvtment and complete
tne efiLached rerforman . lata Sheet.

Sepad Autitor(s) B Vernios

ERIC

Aruitoxt provided by Eic:
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REGENERATIVE RECEIVERS

1. The resistor in the plate ~ircuit which plate current flows through to eliminate
a4 "snort® on the tube is callad:

a. load resistor.

n  bileecler resistor.
. power drop.

d. fused resistor.

2. 1f the grid is connected to which of the following, it will help the plate attract the free
electrons in a triocde tube.

a. negative voltage
bh. tne plate

c. plate foad resistor
d. the cathode

1. Where do the electruns pass when ithey leave the cathode in a triode vacuum tube?

a. groundad through the grid
b. through the grid
c. cathode to grid and to ground
(4. cathode o plate and back to grid
4. The~ t.:.iatriode wbe wit actually control the voltage across which of the

following in the plate circuit of 4 circuit.

a. power supply
b. plate resistance
c. lead resistor
d.  plate impedance
5. A olate load resistor in a vacuum friode circuit has a measurable across it.

a. heat sink

b. grid voltage
voltage drop
current drop
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77.03.03.00. B2-2

77.03.03.02.

6 If the centroi grid of a triode tube is made slightly negative, the voltage across
the plate resisive wiil.

decrease.
increase.
remain the same.
go to zero.

00T w

7. What is the purpoese of an electrolytic capacitor in a power supply of an electronic
receiver?

a. to step up the voltage

b tofitter D.C.

. iwprovide capacitive reactance
d. to put a foad on the transformer

8. What is another name a repairman wiil use for a power supply in auto
radio repair?

a. AC supply
b. supplier
c. power tube

4. battery eliminator

9. if you apply a small  to the grid of « triode tube, you will get a large signal
autput on the plate.

. brias

b vollege
¢ rosistor
. o

10. Placing @ smail negative voitage on the controt grid is calied___ the tube.

a. liring
' the emission
<. controtting

d.  biasing

ERIC
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77.03.03.00. B2-2

77.03.03.03 .

11. The amount of bias un e control grid of a triode tube should always be
the vatue of the ‘nccining signatl.

a 1.414
b. haif
s twize as much

d. same as

~

12. In a radio receiverhow many tricde{s) are needed or both detection and ‘
amplification in some circuit,

a. 1
.2
c. 1-i/2
d. 3

13. The incoming signal applied o the grid ol a triode amplifier could do what to the bias
and still cause the grid to become pogitive.

a. exceed
b. be the same as
c. swing negative
d. reduce.

14. When a control grid of a triode amplifier swings negative, it vlectrons
lo the plate.

Q. limits

o oamplinies
C. a0

d. attrauis

i5. When a radio signal is applied to a grid ol a triode wbe, and it swings negative,
what potential does this give your grid wilh respect to ground’

a. B+

L. negalive
c. positive
-~

zerc voltage

ERIC . 113
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77.03.03.00. B2-2

77.03.03.04.

16. How much negative bias would be desireable in an amplifier designed to handle
a signal that ranges from -2 volts to +2 volts?

a. atleast +2v
b. atleast -4v
c. at least +iv
d. atleast -2v

17. In a triod= amp'ifier, the negative half of the signal is amplified satisfactorily and the
positive half of the signai:

a. distorts.
b. cancels out.

c. amplifies.
d. doubles.

18. What does a repairman cail a tube used in electronic application that has many
uses, but is contained in one envelope?

a. compaction
b. diode
c. duo-triode
d. triode

19. What tube does the following symbol represent?

a. diode

h. penlcdes ' (
C trioda

—
a.  cduo-rdiedts \{___/

20. What grid condition is the bias in a conventional trinde amplifier designed to prevent?

a.  grid becoming positive

b keep the plate power down

~

Grict beconng negative
d. keep the signal input the same

‘ 1745
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21

22.

23.

24,

25.

77.03.03.00. B2-2

T he objective o rogeneratton g detecter -amplifier circuit is to increase

the amplification of the circuit but not to cause:

a. osciliation.

b. motor bosting.
c. boot-strapping.
d. resonant.

What is the technigue of increasing

it to reamplity signais.

oo filtering

id. rescnanee

c regencration
d. induction

.

A steady D.C. wili not work in.

a a coil.

. iron cores.

c a transformer.
d an inductor.

the amplification of a circuit by covering

What type of device is installed in i regeneration circuit that would eliminate

oscittation and excessive feedbacik?

a. feedback contruoi
o, wvariable transformer
variable capacitor

d.  rneoswa’

inaR.F. amplifier, the RFC filier
has what job to perform in conneciion with the radio?

a. tofilter out all aucio that might deveiop
b. toampiify cerilain fraquencies of R.f.

to pass .7 . signals
d. block R.F. sigrals

(@]
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77.03.03.06.

77.03.03.00. B2-2

26. In the wiring diagram, what s tihe proper name of the winding marked 27

Qan oo

load

3
tickler A9

primary
secondary

.

27. Where, in the diagram, will you find the tickier winding?

oo

@]

1

N — W)

28. In the diagram for item 27, which number is the primary winding labeled by?

D_OD‘F‘J

—_ W

2

29. The following efectronic symbol stands for a:

variable resisior.
variable capacitor.
variable transformer.
a fixed 1/0w resistor.

—— ANV WVNN—

30. What is v value ot woleranc: of o rosistor if it is color coded yellow, purple,
brown, gold?

b,

.

470 ohm 5%
47 ohm 10%
1/ 2w 470k 59,

330 ohm 267



©77.03.03.00. B2-2

UNIT POST TEST ANSWER KEY: REGENERATIVE RECEIVERS

LAP
071 i, A
2. B
3. B
4. C
5. C
02 6. A
7. B
8. D
9. D
10. D
03 11. B
12. A
2. A
14. A
15. B
04 16. D
17. B
18. A
19. C
20. A
05 2. A
22. C
23, 1.
2480 A
25. D
06 26. B
27. C
28. C
29. A
30, A

- 122
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LAP TEST ANSWER KEY: BUILDING A DETECTOR-AMPLIFIER
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UNIT PERFORMANCE TEST: REGENERATIVE RECEIVERS

Given parts (Heathkit ER-2A), equipment, and supplies, assemble a regenerative
datector -amglifier according to the manufacturer's specifications and following the
procedures described in the text, Basic Radio, Part 1, page 57-86.

TASK:

The stedent will be given components and eguipment to assemble a regenerative

Jdetector ~amptificr and do circuit evaluations.

ASSICNMENT:

CONDITIONS:

The student will be tested in an environmeni similar to that of a radio-TV repair shop.

He witl be supplicd with the same tools and reference manuais normally available to
radio- TN st porsons o may receive no assistance from other students or the
instructor.

RESOURCES:

Basic Radio, Part ¥, vieathh Co., 1907,

Heathkit, Model EK-2A, Heath Co., 1961.

Soldering iron, needle nose pliers, nut driver set, screw drivers, slip joint pliers.



Studant:

Filo Code: ____77.03.03.00.A1-5

s .
waler

Dste Published: 11-14-74

Family Pay Numberi: Sex: M F (Circle 1)

BN ’\‘».‘:’?‘:\ R
SRNSSGT T PERFORMANCE CHECKLIST:

OVERALL PERFORMANCE. Sati

CRITERION
~ Met Not Met

| Objective 1: o o
- - B St

1. Proper solder techniques.

_ Criterion: Basic Radio, Part 1, Page VII!.
2. Proper Placement of components.
Criterion: Basic Radio, Part1, Page 79
3. Proper wiring i_’fﬂf’,’ffﬂ;_mu_d o
Criterion: Basic Radio, Part 1, Page 79.
4. Tubes a2 lemp tight when voltage is applied.
Criterivn: Basic Ruddic, Pari 1, Fages 19 and 79.

B 5. Successlul CUI_TLO_]EEE)D of the ciruiit evalualion.
Criterion: Basic Radio, Part 1. Page 80,

B _b Follows 'i,ig!-cly prugedures_.___“ o |

 Lriteron: Basie Racio, Part i, Page 49,

o _-_7__7:::’*1_8()rury l\./_p(: lup .ju.ilylsA F'*’“d when applicable.
C.rlterion_:r_"_Basic_rE_\’_;_J_d_io, Par_t 14, vPagus 47 and 49.
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Page 3 77.03.03.00.A1-5
{Checklist continuert)

CRITERION
Met Not Met

L 8. Task completed in alletted time.

Criterior: Dceesn' corread 5 hours.

Student must mea! criterion wa o line items to obtain an over-

all score of sausiactory .
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LAP TEST: VACUUM TUBE TRIODES

1. Where in a triode vacuum tube are the grid elements placed for effective operations?

[e8)

petween cathode and plate

petween the plate and glass envelene
grounded through the cathode
grounded through the plate

N T

2. Where do the electrons pass when they leave the cathode in a triode vacuum tube?

cathode tc grid and to ground
cathode to plate and back to grid
through the grid

grounded through the yrid

oo

3. When a grid of a triode tube is highly negative, it acts like what in the

circuit.

a. impedance

b. short

c . tubular reactance
d. open

4. The grid of & triode tube wiil actually control the voltage across which of the
foliowing in tne piate circuit of a circuit.

a slate Cesioance
b. ioed resistor
¢ opower supply
d. olate impedance

5. A high negative grid of a tr ince tube will actually do whai te uvie eiectrons

rate themn

hem

QN oo




Page 2 77.03.03.01. A2-2

6. When the grid of a triode tube becomes hignly negative, what across the
plate load disapnears.

9]

reactance
resistance
c. impedance
ad.  wvoltage

o

7. ifthe grid on a triode tubs is it will sctually block the flow of etectrons from
the cathode to the plate.

a. highty negative

. positive

¢ conneacted to thoe plate

d. connectecd Lo the cathode bypass capacitor

8. Can the grid of a triode vacuum tube cempletely block the flow of electrons be-
tween the cathode and plate?

a. only if the grid acts like a screen grid
h., no

c. only if it is positive potential

d. vyes

9. if the grid on a triode vacuum tube is connected towhich of the following, it will act to
assist the plate in attracting electrons across the tube.

positive voliage
negative voitav2
oo ground

. oiate 1o

oo

10. A plate load resistor in o vacuwe triode ciraait bus a measurable across it.
a. heat sink
grid voitage
c. current drop
d. wvoitage drop

0 128
ERIC

Aruitoxt provided by Eic:
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\ LAP TEST: BUILDING A VACUUM TUBE AMPLIFIER

1. What is the purpose of an electrolytic capacitor in a power supply of an electronic
receiver?

to filter D.C.

to put a foad on the transformer
to provide capacitive reactance
d. to step up the voltage

N O w

2. If the control grid of a triode tube is made slightly positive, the voltage across
the plate resistor will:

a increase.

b. remain the same.
C fail to rise.

d decrease.

3. What is another term a repairman might use for a power supply used in auto
radio repair?

a. Dbattery eliminator
b. AC supply

c. supplier

d.  power tubce

4. What is the termination a repairman might use in repairing a tube type receiver
nertaining te the supply voltage ?

a. b
b. battery
c. power tube
d. rectifier
5. inatriode tube. if 1 4 volt chanae on the grid causes a 45v change of the plate

current, this is wiat characteristic of the ube?

a. impedance match
b.  true power

¢. amplification factor
d. power factor
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Page 2 77.03.03.02. A2-2

6.

10.

Whai do you call the method of biasing when you place the cathode above the
ground with a resister 7

If you apply a smali  to the grid o o triode wibe you wiii geta large signal
cutput on the clate.

C vidtage

In a triode tube amplifier, where is the sutput signal taken from when used on
an amplifier?

. plate

b. grid

c -athode

d. bias resistor

I a triode tube amplifier, the piate is positive and the cathode is negative, your
control grid is also negative. Where do you apply your input signal to in a radio
circuit?

a. plate

. cathode

<. plate foad resistor
d. _rid

What is another terin @ repairinan will uss for a power supply pertaining to a
receiver?

4. powar tube
. powey supply
c. AC suppiy
d. suppiiar

160
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Larr . - Dete Publithad: 8/8/74

LAP TEST: DETECTOR-AMPLIFIER

1. When half of your signal has been e¢liminated by a triode, take for various
reasons, the signal has become:

a. predominant.
b. rectified.
c. .distorted.

d. amplifiied.

2. Even though the signal applied to a vacuum tube amplifier swings plus and
minus, tue grid remains jn what state because of the supply voltage.

a open circuit
b. positive

c plus and minus
d. negative

3. In a radio receiver, how many triode(s) are needed foir both detection and
amplification in some circuits.

4. When a radio signal is applled to a grid of a trlode tube, and it swings
nagative, what potential does this glive your grid with respect to ground?

a. negative
L Zerv V.. i{age
C. pioe
d. el
S. IZ tho incoming signal applied to the grid of a troide amplifier swings posi-
tive b7 1v and your bias voltage is a negative 2-1/2v, how much voltage will
id?

l
you have on your gr

1414 » 7-1/2y
1/2
1-1/
3~1

| S ST o AR ]
IJPJ

/
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=
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77.03.03.03. A2-2

When you apply a signal to the unblased control grid of a triocde in an
amplifier circuic, only what part of this signal will appear in the plate

circuit.
a. negative hall-cycle
b. positive half-cycle

9]

only .638

d. only 1.141
The incoming signal applied to the ¢rid of a triode amplifier could the
bias and still cause the grid to become positive.
a. be the same as
swing negaiiva
C. reduce
d crceead
wWhen the grid of a triode tube swings pesitive, what happens in the circuit?
a. plate current flows
o. plate current will burn up the lovad resistor
C. power supply lcad resistor will get extremely hot
d. grid current fliows

[f grid current is flowing in an audio amp circult using a triode tube, what

'wj.ll

a.
b.
C.
d.

your plate wave form be like?

0.K.

no plate wave form
same as grid input
distorted

The amount of bias on the control grid of a triode tube should always be
what level of the value of the incoming signat.

(o}

=yfea e ch
I
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LAY TEST: BUILDING A DETECTOR~-AMPLIFIER

I. {n a triode amplifler, the negative half of the signal is amplified satis-
factorily and the positive half of the signal:

a. distorts.

b. cancels out.
c. amplifies.
d. doub les.

2. What tube does the following symbol represgent?

a. pancode
b. duo~diode
c. triode

d. diode

3. How much megative bias would be desirable in an amplifier designed to handle
a signal that swings 2 volts negative and positive 2 volts?

a at least positive 2v
b. at least -4v
c at least positive 4v
d at least -2v
4, What Joes a repairman call a tube used in electronic appllcation that has

many uses, but is contained in one envelope?

q. duo~-triode
b triciea
o, Comrar " s
d. < wide

5. WUnat tube does this symbol stand for?

a. p=ntode

b. duo-diode

¢. diode T
d. cviode /il o

()
o

123
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Qo o Dot Publishad: 8/8/74
LAF TEST: REGENERATIVE FEEDBACK
1. Referring to figure 9-4 in basic radlo part 1, what 1s the purpose of the
.005 MF capacitor in this amplifier network?
a, to give the variable capacitor additional help
b. to establish gcld blas
c. D.C. blocking
d. additional help for the feed-back circult
2. What is the technigue of increasing the amplification of a circuit by cover-
ing 1t te reampiify signals.
id. {nduction
b. resonance
C. regeneration
d. filtering
3. ‘"lat is another term for feedback control used in a R.F. amp circuft in an

electronic device?

a. regeneration control
b. oscillation control
C. BFO control

d. Rl control

4. In a R.F. amplifier, the RFC filter used in conjunction with the feedback
control has what job to perform in coanection with the radio?

a. to amplify certain frequencies of R.F.
b to filter out all audio that might develop
<. c» nas .F. signals
d. vLour ok RUOFL signass
5. The coil used in R.F. filter Ln o R.¥. omplificr ena be used by another term,

in this case:

a signal fllter.
b. inductor.

¢ choke.

d. transformer.
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10.

77.03.03.05. A2-2

The feedback control installed in a regenerative feedback circuit does

what

What

main fuaction in this circuit?

changes the inductance of the coil
varies the frequency

changes frequency of the RLC network
controls amount of feedback

do you call the magnetic coupling between coils of wire in a transformer?

self-inductance

variable current
mutual induction
A.C,

type of devlce is installed In a regeneration clrcuit that would eliminate

oscillation and excassive feedback?

variable transformer
variable capacitor
feedback control
rhieostat

is another word for reamplifying signais in a triode amplifier?

reactance
filtering
resonance
feedback

A steady D.C. will not work In:

oo

a0

an Inductor.
lron cores.

a coil.

2 4 L OICMmET,
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\\\\ LAP TEST: BUTLDING A REGENERATIVE DETECTOR-AMPLIFIER

1. In the diagrem, which winding is the primary winding?

1 3
S j e 4
b. 4 ' = #
c. 2 r . % A
d. 1 i -
/ 4
N =]
RN %2
2. In the wiring diagram, what 1s the proper name of the winding marked 27
a. secondary -
b. load 1%
c. tickler | 3
d. primary 23
3. For best operation of a feedback circuit, the regeneration control should
be set:
a. just above the point of oscillation.
b. at the high end of the control.
c. just at oscillation.
d. jast below the point of oscillation.
4. When a R.F. amplifier circuit goes into oscillation in a radio chassis, it
will:
&. transmit a signal.
b. draw too much current.
c. gc intc First regeneration.
d. _rovra out the R.U. signal.
5. In the wiring of the coil, diagramed for item 2, what is the proper name of

the coil designated by number 1?

load
gsecondary
nrimary
shunt

oo U

26
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~}

104

What is the value and tolerance of a resistor if it is color coded yellow,
purple, brown, gold?

a 330 ohms 20%
b. 470 ohm 5%
c 47 ohm 10%
d 1/2w 470k 5%

Where,in the diagram for ditem 1, will you find the tickler winding?

a. 1
b. 2
c. 3
d. 4

In the figure for item 2, what is the proper name for coil winding labeled 37

load
primary
tickler
secondary

[~V o TN o i ¥

In the diagram for item 1, which winding is the secondary winding?

nn o
N L

When us#ng a petentioneator In anecélectronic receiverrvvhatvdllhappen to the
resistance as you turn it clockwise.

a remaln the same
b. 20 L0 mero

c decreasc

d fr.



1. In what position on the Hickok tubechecker 1is the plate volts selector
switch placed?

* a. normal
D. Jjow
c. high
d. shorts

2. The first digits of a tube number indicate what:

*a.
b. number of pins
¢. short setting
d. plate voltage
3. How many pins does a compaction tube have:
*a. 17z
b, 11
c. 7
d. ¢

4. In what position on the Hickuk tube checker Wwiil a heater-cathode
short in a tube cause the neon lamp to glow?

o0 T
2o

5. What value of resistance in a shorted tube will cause a "noise" in
teievision repeater circuits on coaxial lines.

30 megohms
15 megohms
25 megohms
35 megohms

Q. o

6. What posicion on the iiickok tule checker short switch selector will
indicate heater-cathode leakaqe?

O O
an oo

[

G

7 How are the two top cap jacks in the upper center of the control panel
marked?

* a. grid and plate
b. arid ant cathode
¢. gridg and normai
d. grid and non-grid

1238



8. How many meters are on the control panel face of the Hickok tubechecker?

*a, 3
b. 4
c. 2
d. 5

9, Where does the #81 fuse lamp provide its protection in the 539C

tubechecker?
a. bDprimary of transformer
b. secondary of transformer
c. bias supply transformer
d. power meter object control

10. How many ranges are there on the Hickok tubechecker function switch?

a o oo
O~ O O

11. What other push switch on the Hickok tubechecker besides Pl and P2
are usad to test various types of rectifier elements?

* a. P3
b. P4
c. P5 locked
d. Pé6

12. What is the purpose of the row of seven selector switches across the
center of the control panel on the Hickok tubechecker?

conducting proper voltages to the tube's bore pins
connecting the meter witin the tube

to produce the correct voitage

to set up the correct filament tops from the transformer

o0 9O

13. If & tube isn't iisted on the tubechecker roll chart, where would you
POSS iy Ty Toni «~ 7

a obsolete tub2 manuai

b. ask the instructor

C use the tube substitution book
d JUse the cross reference book

14. On the Hickok 5337 tubechrcrer, where generally are the high number
tubes located?

latter part of rignt side
forward part of right siae
latter part of left side

forward part of left side

OO0 oo

ol

R




15. How could the plate current of a tube be determined by using the Hickok

tubechecker?

a. using a milliammeter in the test post

b. calculating current by voltage and resistance
c. using the roll chart data

d. using a2 tube manual data

1
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GENERAL INSTRUCTIONS:

You have been prescribed to the fourth unit of this course. The activities that you
perform will be assigned one at a time. A LAP wil!l give you directions for each
activity. Read the LAP and follow the procedure and directions given.

After completing each i.LAP, you are to take the LAP test, score it, and find out the
reason for any missed items before beginning the next assigned LAP.

When you finish the performance activities for the unit, you will be given a unit

test as stated in the "Evaluation Procedures™ for post testing. After successful
completion of the unit test, the next assigned unit for the course is begun.

PERFORMANCE ACTIVITIES:

.01 Permanently Soldered Electrical Connections
.02 Transformers

.03 Transformer Coupling
.04 Radio Power Supplies
.05 Building a Radio Power Supply

EVALUATION PROCEDURE:

When pretesting:

1. The student takes the unit mulliple- choice pretest.
2. Successful compietion is & out of 5 itans for each LAP part of the pretest.

3. The student then takes a unit performance test if the unit pretest was success-
fully completed.

4. Satisfactory comyi-tion of the performance test is meeting the criteria listed
on the pc .zimunce test.

When post testing:

1. The student takes a multiple-choice unit post test and a unit peri.,.mance test.

2. Succecsful unit completion is meeting the listed criteria for the performance
test.

FOLLOW-THRCOUGH:

This guide was intended to give you an overview o!f the unit. Please begin with the
first assigned LAP and follow those specific directions.
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UNIT PRETEST: RADIO POWER SUPPLY SECTION
77.03.04.01.
1. What type of flux should be used in electronic applications?
a. acid flux
b. 60/40
2 rosin flux
d. 40/60
2. When desoldering 2 componert or making a temporary connection, which type of

joint should be used?

a. hooked joint
D. u—-joint
c. lap joint
d. crimp joint
3. How much insulation should be removed from the end of a wire to insure a

good connecticn?

a. 1/2 inen
b. 1/4 inch
c. 1/8 inch
d. 3/4 inch

4, How hot should the serviceman allow the jolnt to get while soldering?

a. jusr hoc enough to allow the solder to flow smoothly
o, hot erou. to ma the solder drop off the joint

c. o orough to fil. v.2 entire hole of the terminal
d. a8 not as he car get it

[}

Which side of the soldering iron tip should be hield agalnst the joint to be
soldered?

a. flat

b. butt cnd
C. round

d. square
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6. Why is a transformer power supply used in a radio or T.V. chassis?
a. to keep the voltage at a constant level
b. for impedance matching
c. to raise the voltage
d. to lower the voltage

7. The coll of a transformer that is connected to the source of voltage is
called the primary winding. All other windings are called:

a. secondaries
b. leaders.

c. ticklers.
d. followers.

8. I1f the primary of a power transformer has 2000 turns with 120 vacaapplied,
how memy turns are needed in the secondary to have an output of 6 vac?

a. 166 turns
b. 60 turns
c. 100 turns
d. 600 turns
9. The extent of coupling between two Inductors is expressed by the term:
a. gself-Inductance.
b. coefficlent of coupling.
c. counter emf.
d. varying current,

10. What is another name in electronic applications for "transformer action?"

a. A.C. transfer

b. scl” inimuctance
C. e et indvatonce
d. D.C. isolatiorn
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11. An air-core transformer used in radio application operates best at:

a. high voltage.
b. high frequency.
C. lcw frequency.
d. high current.

12. Redio chassis' power transformer cores are laminated in order to:

a. reduce resistance.
b. reduce mutual inductance.
C. increase displacement currents.
d. reduce eddy currents.
13. In a step-down transformer iau a rudio, the current through the secondary wind-
ing is:
a. greater than the current in the primary.
b. directly proportional to the frequency.
c. less than the current in the primary.
d. the same as the current in the primary.
l4. A step—down transformer in a radio chassis receives energy at one voltage and

delivers it at:

a. a high voltage.
b. a lower frequency.
c. a high frequency.
d. a lower voltage.
15. The material most commonly used to separate the core lamlnation of & power

transformer in a radio 1is:

a. varnish,
b. Yol
o, resin.
d. carbon.
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16. Which type of filtey has the best voltage regulation under conditions of
high load currents?

pi—-section

choke input

simple capacitor
resistance-capacitor

ac O

17. A simple inductance filter in a radio power supply operates on tne ability
of an inductor to:

halt the flow of current.

reverse the direction of current flow.
compensate for higher voltage.

resist changes in current.

on oo

18. Because a capacitor absorbs energy during the pulse and delivers it to the
load of a radio between pulses, the ouiput voltage:

falls to zero.

never falls to zero.
alwvays remains the same.
peaks.

an Op

19. The schematic symbol for a semi-conductor rectifyimg diode in a radio power

supply is: &  -—f@—
a.
8
b.
d.
2 e
20. ‘the maxlmum reverse voitage thnat can be applied across a rectl.: ler without

causlng it to break down 1s called the:

a. peak inverse voltage.

b. reverse break-down voltage.
c. peak reverse voltage.

d. plate—anode vuibage,
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21. 1If there are no markings whatsoever on a diode, its polarity can be de-
termined by using a{n): :

ammeter.
ohmmeter.
oscilloscope.
voltmeter.

an oy

22. What type of power supply 1is used for applications that require low volumes
of output current?

l-section
capacitance input
simple inductor
bond eliminator

[T ORI o i 1]

23. 1In a radio power supply, the pulsuting A.C. wave has a peak value ripple

voltage of 5v and the maximum output voltage 1s 100v. What is the minimum
output voltage?

a. 90v
b. 105v
c. 75v
d. 85v

24. The voltage drop across a typical semiconductor diode in a radio power supply
varies from:

a. 0 to 1v.

b. 10 to 20v.
c. 25 to 30v.
d. 1 to 10v.

25. What type of .ower supply fllter 1s used for applications in radio power
suppi’ I frat reaulre lary: volumes of current?

a —gection

b. pi~section

c. rc filter

d capacitance input
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UNIT PRETEST ANSWER KEY: RADIO POWER SUPPLY SHECTION
AP
01 1 C
2 C
3 B
4 A
5 A
02 6 C
7 A
8 C
9 B
10 C
03 1}1. B
12. D
13. A
l14. D
15. A
04 16. B
17. D
18. B
16, A
20, A
05 21 b
22 B
Z3 A
24 A
25 A

o
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Learning Activity Package

Student:

Date:

PERFORMARNLE ACTiViTY.Fermanently Soldered Electrical Connections

OBJECTIVE:

Identify the procedure for permanently soldering elecu ical connections.

EVALUATION PROCEDURE:

Successfuily complete at least 80% of the items on a multipie choice test aboul this
LAP.

RESOURCES:

Basic Radio, Part 7 Heath Company.

PROCEDURE:

1. Read pages Vil and IX in Basic Radio (Part 7).

2. Take the LAP test.

Principa!l Author(s). PP Schuster
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LAP TEST ANSWER KEY: PERMANENTLY SOLDERED ELECTRICAL CONNECTIONS
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‘ummma;&ﬁ Student:
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PERFORMANCE ACTIVITY: __ | rensformers

CRJECTIVE:

ldemtify terms commonly used in the industry to describe the operation{s) of power
)
tr snsfor ners used in a radio receiver,

EVALUATION PRPOCEDURE:

Successfully complete at least 80% of the items on a multiple-choice test about this
LAP.

RESOURCES:

Basic Radio, Part 2, Heath Company.

PROCEDURE:

-—

Read pages 1-8 in Basic Radio (Part 2).
2. Perform the experiments described on pages #-7.

Answ.r the questions orr page 8 gn a seaparate sheet of paper.
4. Crzck your answers with tihe answer key on page 119.

5. Tate the LAP test.

Principal Author(s): I>. Schuster
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PERFORMANCE ACT!ViTY: ___Transformer Coupiing

OBJECTIVES:

Identify the purpose of transformer coupling in a radio powear supply. Determine turns
ratin of a transformer by measuring voltages.

EVALUATION PROCEDURE:

Successfully complete at least 80% of the items on a multiple-choice test about this LAP,

RESOURCES:

Basic Radio, Part 2, Heath Company.

PROCEDURE:
1. Read pages 1-8 in Basic Radio (Part 2).
2. Take the LAP test

Principal Author{s): P. Schuster

wll Toxt Provided by ERIC
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LAP TEST ANSWER KEY: TRANSFORMER COUPLING

1. D
2. A
3. B
4. B
5. D
6. A
7. C
8. a
9. C
10. D

-
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PERFORMANCE ACTIViTY: __1adio Power Supplies

OBJECTIVE:

Identify terms commonly used in the industry to describe the operation (s} of a power
supply used in a radio receiver.

EVALUATION PROCEDURE:

Successfully complete at least 80% of the items on a multipie-choice test about this LAP.

RESOURCES:

Basic Radio, Part 2, Heath Company.

PROCEDURE:
1. Read pages 9-15 in Basic Radio (Part 2) .
2. Take the LAP test.

Principal Author(s® P’. Schuster
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LAP TEST ANSWER KEY: RADIO POWER SUPPLIES
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PERFORMANCE ACTIVITY: Building a Radio Power Supply

OBJECTIVE

Given parts, equipment, and supplies; assemble a racdio power supply according to the
manufacturer's specifications and following the nrocedures described in the text,
Basic Radio, Part 2.

EVALUATION PRGCGCEDURE:

Assembly is evaluated at the end of this unit.

Successfuily complete at least 80% of the items on a multiple-choice test about this LAP.

RESOURCES:

Basic Radio, Part 2, Heath Company.

Heath Kit EK - 2 B.
Soldering iron.

?@fﬁé#?ﬁ&saides.

PROCEDUKZC:

1. Read pages 15 - 19 in Basic Radio {Part 2.

2. Build a radio power suppiy foilowing steps on pages 15-19.
3 Answer the guestions on page 19 using a separate sheect of paper.
4. Check answers with answer key on page 119.

5. Take the LAP test.

Principal Author(s): P. Schuster
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LAP TEST ANSWER KEY: BUILDING A RADIO POWER SUPPLY
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UNIT 2POST TEST: RADIO POWER SUPPLY SECTTON
77.03.04.01.
1. When a wire is to be soldered to a terminal in a radio chassis, the solder-

ing iron is applied to:

both the wire and the terminal.
the wire only.

“he terminal only.

the chassis ground.

no o

o

A soldering irvon works well only when:

a. it is heated to 500 degrees fahrenhelt.
b. 60/40 solder is used.
C. the tip is cleaned and tinned pronerly.
d. it is heated to 200 degrees falhirenheft.
3. Why must the terminals to be soldered in electronic applications be clean?
a. so the wires can be crimped more easily
b. to provide more line resistance
c. to dissipate heat
d. to get a good sclder connection
4 . Which of the following soldering gun sizes should be used to safely solder
electronic components?
a. 15 - 20w
b. 100 - 12%w
c. o = 200w
d. 5 - 100w
5. Whenever there (s a possibility that bare lecace may short-out to other parts

or to the chassls itself, these leads should br covered with:

a. plastic shields.
b. sleeving.

C. clcth.

d. tape.
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o

A transformer designed for low-frequency operation requires a core of:

a. low permeability.
b. low reluctance.
c high retentivity.
d. high reluctance.
7. In a step—up transformer of a radio or T.V., the primary current is:
a. less than the secondary current.
b. e¢qual to the secondary current.
C. 2qual to the coefficient of coupling.
d. more than the secondary current.
B. I1f the primary of a radio power traniformer has 400 turnz with 120 vac applied,

what 1s the voltage output furm a 50 turn secondarv?

a. 20v
b. 12~
c. 15v
d. 25v
9. A step-up power transformer in a radio or T.V. chassis has:
a. a voltage input and a high voltage output.
b. ‘a frequency ingut and a high frequency output.
c. < current 1Ilnput and a high current outpv-.
d. a power input and a hlgh power output.

10. A.C. tronsformers in radio or T.V. chassis provide a major service by isolating:

s
.

the power supply.
A.C.

D.C.
vl oosglc dtself.

T

[o PN 91
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11. Copper losses in a power transiormer of a radio may be minimized by using:

a. laminated cores.

b. high~resistance windings.

C. windings of a small diameter.
d. windings of a large diameter.

12. The power disesipatzd by winding rasistance in a radio's power transformer
is called I ¢guared R loss or:

hysteresils loss.
copper loss,.

core current.

eddy current loss.

oo

13. If the input power to a transformer of a radio's power supply is 600 w and
the output power is 594 w, what is the efficiency?

a. 967
b. 957%
c. 997
d. 97%
14. Which type of transformer loss is reduced by using silicon steel as the core
material?
a. flux leakage
b. copper loss
c. hysteresis loss
d. e¢ddy current loss

15. The following schematic symbol is for a:

step-dowws, lron- core, tapped-secondary transformer.
~__y-Jdown, alr-core, capped transformer.

step-up, air-core, tapped transformer.

. step-up, lron-core, tapped-secondary transformer.

o0 oy

3
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16. The ripple frequency of a full-wave rectifier power supply is:

a. equaal to the A.C. supply frequency.

b. one-half the A.C. supply frequency.

c. independent of the A.C. supply frequency.
d. wice the A.C. supply frequency.

17. Pulsating D.C. smoothing mav be best improved in a radio chassis by means of:

a. pi- or L-section filter.

b. a full wave rectific-.

c. multi pi- or L-section filters in series.
d. a half-wave rectifier.

18. A device which conver*s A.C. power to D.C. power at various voltages in order
to oeprate a piece of electronic equipment is a:

a. rectifier.

b. power supply.
c. battery.

d. filter.

19. The frequency of the pulsating D.C. from a rectifier output in a radio power

supply is:

a. the rectifier frequency.
b. the output frequency.

c. the ripple frequency.

d. the filter frequency.

20. The smoothing action provided by a capacitor filter in a radio or T.V. power
supply depends on the:

a. amomt uf excess energy avallable.
b, temperaiure.

c T

d. gtorage ability o1 the capacttor.

. 1ui
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21. What is the big disedvantage of using an inductor as a filter in an
electronic power gsupply?

a. lower voltage output

b. high voltage output

c. lower current output

d. nearly constant current output

22. What is the one thing a2 repairman has to observe when replac'.ng or installing
electrolytic capacitors in a radio power supply?

a. physical size
b. resistance
C, voltage

d. polarity

23. In any power supply filter, the greatest amount of filtering occurs in the:

a. second component.
b. third component.
c. forti: component.
d. first component.

24. What type of power supply filter is used fior applications that require large
amounts of current?

a. m-section
b. pi.section
C. series L-section
d. t-section

25. The filtering action in a pcwer supply using an inductor depends on the in-
ductor's:

a. low resistance.

b. low inductive reactance.

c, long discharge time.

. ability to prevent abrupt changes 1in ~urrent magnitude.

192
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UNIT POST TEST ANSWER KEY: RADIO POWER SUPPLY SECTION
LAP
01 1 A
2 C
3 D
4 D
5 B
02 6. B
7. D
8. C
9. A
10. C
03 1L. D
12 B
13. ¢
14. C
15. D
04 16. D
17. A
18. B
19. C
20. D
05 21. A
22. D
23. D
24. C
25. D
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R S 3 e UMIT PERFORMANC!E TEST: RADIO POWER SUPPLY SECTION

OBJECTIVE:
Given parts (Heathkit £K-2B), eauipment, and supplies, assemble a radio power supply

according to the manufacturer's specifications and following the procedures described
in the text, Basic Radio, Part 2, pages 15-18.

TASK:
The student will be given components, tocls and equipment to asserable a radio

power supply .

ASSIGNMENT:

CONDITIONS:

The student will be tested in an environment similar to that of a radio-TV repair shop.
He will be supp!ic with the same tools and reference manuals normatly available to
radio-"7" sarsire .orsons He may receive no assistance from other students or the
instructor.

RESOURCES:

Basic Radic, Part 2, beau Co., 1967,

Heathkit, Mode!l EK- 28, Heathy Co., 19067,
Tools and equipment.

i

Soldering iron, nuedic nose pliers, nut driver sel, screwdrivers, 6" crescent wrench.

‘ 14
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PERFORMANCE CHECKLIST:

OVERALL PERFORMANCE: Satisfactery  Unsatisfactory

CRITERION
NMet Not Met

Objective 1:

1. Proper solder techniques.

Criterion: Basic Radio, Part 2, Page VIHIi-IX.

2. Proper placement of components.

Criterion: Basic Radio, Part 2, aye 13.

3. Proper wiring installed.

Criterion: Basic Radio, Part 2, Page 18.

4. Tubes and iamp light when voltage is applied.

Criterion: Basic Radio_,ﬁ Part i, Pages 49 and 79.

5. Successful comptetion cf the circuit evaluation.

Criterion: Basic Radio, Part 2, Page 18-19.

6. Follows safcly procedures.

Criterion: Basic Radio, Part 2, Paygce 16

L 7. Temporary type lap joints used when applicable.

Criterion: Basic Radio, Part 1, Pages 47 and 49 .
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CRITERION
Met

o Not Met
B. T:=k completed in aliotted time. .
Criterion: Donesn't exceed 4 hours. L B
student must meet criterion on 8 line items (o oblain an over- .
all scure of sat’sfactory. o i 1 L
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IR LAP TEST: PERMANENTLY SOLDERED ELECTRICAL CONNECTIONS

i. A soldering iron works well only when:

a. it is heated to 500 degrees fahrenheit.
b. the tip is cleaned and tinned properly.
c. it is heated to 200 degrees fahrenheit.
d. 60/40 solder is used.

tw

Whenever there is a possibility that bare leads may short—-out to sther parts
or to the chassis itself, these leads shouid be covered with:.

a. sleeving.

b. tape.

c. tloth.

d. plastic shields.

3. Which of the following soldering gun sizes should be used to safely solder
electronic components?

a. 100 - 200 w
b. 25 - 100 w
C. i5 - 20 w

d. 100 - 125 w

4. How hot should the serviceman allow the jolrt to get while solderlng?

a. as hot as he can get it
b. hot enough to f£ill the entire hole of the terminal
. just hot enough to allow the solder to flow smoothly

[o% o}

hot € ough to make the solder drop off the joint

5. Whace tv~. ot flux should Fe used in electronic applications?

a. 40/60
b. acid flux
c. 60/40
d. rosin flux

s
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6.

10.

77.03.04.01. A2-2

Which of the following most adequately describe a cold solder comiection?

When

oo

silvery and snooth
shiny and smooth
silvery

dul: and grainy

soldering, what keeps the solder where the serviceman wants 1it?

heat sink
pliers

gravity
soldering iron

Which side of the soldering iron tip should be held against the Joint to be
soldered?

oo

oo

When
iron

flat
square
round
butt end

a wire is to be soldered to a terminal in a radio chassisg, the soldering
is applied to:

the wire only.

the terminal only.

the chassis ground.

both the wire and the terminal

Wiy should the lead of a wire be held with a plier while it 1is being stripped
of insulation?

<

(e

to keen it clean
to makz scldering easier
Fe leen it from frayi.:

tc keep from breaking it.

. 198
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LAP TEST: TRANSFORMERS

1. 1f the primary of a power transfoimer has 2000 turns with 120 vac applied.
How many tums are needed 1in the secondary to have an output of 6 vac?
a. 60 turns
b. 100 turns
c. 166 turms
d. 600 turms

2, Why is a transformer power supply used in a2 radio or T.V. chassis?
a. for lmpedance matching
5. to keep the voltage at a constant level
c. to raise the voltage
d. to lower the voltage

3. A transformer designed for low-frequency operation requires a core of:
a. high retentivity.
b. low permeabpility.
c. high reluctance.
d. low reluctance.

4, In air-core coils, the coil is wound around a:
a. core
b. winding.
c. coil form.
d. powdered iron core.

5. The extent of =uupling hetween two inductors is expressed by the terms:
a. counter emf.
b. self-inductance.
c. coefficient of coupling.
d. varying current.

‘ 101




Page 2 77.03.04.02. A2-2

6. Which of the following statements 1s always true when using a transrormer
in electronic applicatioans?

a. all transformers have two windings
b. the magnitude of coupling between the windings canuot be varied
c. works on A.C. only
d. will block D.C. through its windings
7. An iron core is used in power transformers of a radio or T.V. for:
a. dispersing the field about the windings.
b. increasing the eddy currents.
c. releasing the high-frequency currents.
d. concentrating the field about the winding.
8. A step-up power transformer in a radio or T.V. chassis has:
a. a voltage input and a high vcltage output.
b. a power input and a high power output.
c. a current input and a high current output.
d. a frequency input and a high frequency output.

9. If a 3:1 ratio step—down transformer has 3a of current in the primary, what
is the current in the secondary?

a. 6a
b. 9a
C. la
d. 3a

10. If a 5:1 ratio step—-down transformer has 250 v on the primary, what Is the
voltage being transferrea to the rest of the radlo?

S0v
25v
PRI

1250v

-0 O
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Copper losses in a power transfovmer of a radio may be minimized by using:

LAP TEST: YRANSFORMER COUPLING

a. windings of a small diameter.
b. laminated cores.

c. high-resistunce windings.

d. windings of a large diameter.

What is the current called which flows in the primary winding of & power trans-
former with no load applied?

a. exciting current
b. eddy current

c. secondary current
d. leakage current

The power dissipated by winding resistance in a radio’s power transformer is
calleéd T squared R loss or:

a. hysteresis loss.
b. copper loss.

c. eddy current loss.
d. core current.

The current-handling capacity of a power transformer in a radio is deter-
mined by:

the thickness of the insulation.
the physical size of the windingsg.
the amownt of voltage applied.

the shape of the core.

.

an e

Which type of transform:r loss 1is reduced by using silicon steel as the core
material?

eddy current loss
flux' leakage
copper loss
hysteresis loss

an o
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The material most commonly used to separate the core lamination of a power
transformer in a radio is:

a. varnish.
b. resin.
c. carbon.
d. lead.

/. Radio chassis' power transformer cores are laminated in order to:

a. increase displacem=nt currents.
L. reduce mutual inductance.

C. reduce eddy currents.

d. reduce resistance.

B. The following schematic symbol is for a:

a. step-up, iron-core, tapped-secondary transformer.
b. step-down, iron~core, tadpped-secondary transformer. g
c. step-down, air-core, tapped transformer. 5
d. step—up, air-core, tapped transformer.
9. An air-core transformer used in radio application operates beat at:
a. low frequency.
b. high voltage.
c. high frequency.
d. high current.

10. The energy used to realign the magnetic structure of a tramsformer core

twice each cycle is disslipated as heat. This loss fs called:
a. eddy current loss.

b. flux leakage.

C. copper 1lu-s.

d. Fosr=resis loss.
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LAP TEST: R: 5310 POWER SUPPLILES

A simple inductance filter in a radio power supply operates on the ability
cf an inductor to:

halt the flow of current.

compensate for higher voltage.

resist changes in current.

reverse the direction of current flow.

o T

What would be the percent of voltage regulation in a pervect radio power
supply?

a. 5%
b. 100%
c. 47
d. 0%

Because a capacitor absorbs energy during the pulse, and delivers Lt teo the
load of a radio between pulses, the output voltage:

falls to zero.

never falls to zero.

. peaks.

always remains the same.

AN o

The schematic symbol for a semi-conductor rectifying diode in a radio power

supply 1s: A  —4G—

a.
8
b.

[
-

4N
C 0
d.
D —
The maximum reverse voltage that can be applied across » rectifier without

causing it to break down Ls called the:

a. peak reverse voltage.
b. plate—anode voltage.
C. peak inverse voltage.
d. reverse break—-down voltage.

203
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6. A device which couverts A.C. power to 1LC. povee at warions

order to operate a piece of eleactronic equipment {s g

voltawes fa

power supply.
rectifier.
filter.

. battery.

an o

7. A power supply in a radio whuse vo tage Jdrops ot & porecd

ably under load con-
ditions is said to hLave:

a. poor voltage regulation.
b. a weak current.
c. good voltage regulation.
d. an inadequate filter.
8. A diode placed in a circuir so that L permitzs currenu o tlow through it 1s

saild to be:

a. blocking blased.
b. passing biuased.
c. reverse biased.
d. forward biased.
9. When a rectifier is reverse biased in a radio or T.V. powor supply, its

resistance is:

a. infinite.
b. low.

c. high.

d. minimum.

10. The ripple frequency of a full-wave rectifler p.oer supply fas:

{s

. twice the A.C. supply frequency.

b. egual to (e ALC. supply frequoncy.

c. i~ porddent of the (00 supply frequenev,
1. one-half the A.C. =upply tiequency

ERIC 2
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LAD TEST: SULLDING A RADLO POWER SUPPLY

o there are to osarsincs whatsoever on a diode, {ts polarity can be deter-

mraed byttt oaan)
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10.

The filtering action in a power supply using an inductor depends on the in-
ductor's:

long discharge time.

low inductive reactance.

ability to prevent abrupt changes in current magnitude.
low resistance.

an o

What type of power supply is used for applications that require low volumes
of output current?

bond eliminator
L-section
capacitance input
simple inductor

an o

In a radio power supply, the pulsating D.C. wave has a peak value ripple
voltage of 5v and the maximum output véltage is 100v. What is the
m:nimum output voltage?

a. 85v
b. 105v
C. 75v
d. 90v

What is the one thing a repairman has to observe when replacing cr installing
electrolytic capacitors in a radio power supply?

a. physical sfze
b. resistance

c. polarticy

d, voltage

What type of power supply filter Is uged for applications In radio power
supplles that require large volumes of current?

a L-sectlica

b. & odacance input
c Pl-sectioun

d RC filter

210
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"—“"j_l_ \'_’; UNIT: RADIO AUDLIO SECTION

RATIONALE:

One of the functions of a radio is to convert electrical impulses into audio signals.

The audio section has three primary functions. One function is to detect electrical
impulses. A second is to amplify those impulses. The third is to convert the electrical
impulses to mechanical energy. To understand how audio circuits function is essential
for trounleshooting radio audio sactions.

PREREQUISITES:

Unit: 77.03.04 - The Radio Power Suppiy.

OBJECTIVES:

Given a basic radio text/workbook, necessary tools and cquipment, identify the opera-
tional characteristics of the audio scction and a detector circuit.

Test an audio amplifier.

Build a detector circuit.

RESOURCES:

Printed Materials

Basic Radic, iar: . Heaty Compar, . Soenton Harbor, Michigan, 1960.

Equipment
Basic Radio Kit, Heathicit Mr jel FIC 2, Heathkit Company, Bentos Haibor, Michigan.
Soldering iron.
Sorvice Master Kit 99 Spl or oquivalent  Xeelite 99 XA K6, Jenson Tools and Alloys,

47117 North 4uth Strecet, Phoeniz, Aritzona.

Principal Aathor{s): . Hogagat
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RESOURCES: (continued)

Volt-Chm meter.

Soldering tools.

GENERAL INSTRUCTIONS:

This unit consists of six Learning Activity Packages {LAPs). Each LAP will provide
specific information for completion of a learning activity.

The general procedure for this unit is as follows:

(1) Read the first assigned Learning Activity Package (LAP).
(2) Begin and complete the first assigned LAP.
(3) Take and score the LAP test.
(4) Turn in the LAP test answer sheet.
(5) Determine the reason for any missed items on the LAP test.
(6) Rroceed to and complete the next assigned LAP in the unit.
(7) Compiete all required LAPs for the unit by following steps 3 through 6.
(8) In this Unit, therc are some LAPs that have tests combined with other LAP Lests.
These combined tests are taken after completing the last LAP covered by the test.
(9) Take the unit tests as described in the Unit LEGC "Evaluation Procedures".
{(10) Proceed to the next assigned unit.

PERFORMANCE ACTIVITIES:

.01 Vacuum Tube Amplifiers
.02 Building Audio Amplifiers
.03 Audio Amplifier ~.nctiors
.04 Testing Liic . ..aio Sanelilier
.05 Detector Circuit Functions
.06 Buildinu a Detector Circuit

EVALUATION PROCEDUIRE:

Wher: pretesting:

1. The student takes the unit multiple-choice pretest.

2. Successful completion is 4 out of 5 items for each LAP part of the pretest.

3. The student than takes a unit performance test if the unit pretest was successfully
completed.

4. Satisfactory completion of the performance test is meeting the crileria listed on
the performance test.

208
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EVALUATION PROCEDURE: (continued)

When post testing:

1. The student takes a multiple-choice unit post test and a unit performance test.
2. Successful unit completion is meeting the {isted criteria for the performance test.

FOLLOW-THROUGH :

If you have any questions at this time, consult with your instructor. You
are ready to begin the first assigned Learning Activity Package (LAP) listed
on your Student Progress Record (SPR).
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UNIT PRETEST: RADIO AUDLIO SECTION

77.03.05.01.

I.

What is the main disadvantage of using a tetrode tube in a radio for an audio
amplifier?

capacitance is too low
secondary emission

too much current to drop
positive grid

Lo O

The capacity that exists in a triode vacuum tube between the plate and control
grid is called the:

a. interelectrode capacity.
b. capacitive resistance.
c. workable capacity.

d. stored capacity.

How many elements are there in a pentode vacuum tube?

oo
N W

What is the name of the element lound In a tetrode tube, but not in a triode
vacuum tube?

a. catnode

b. cenrrel grid
Co. o diceil grid
d. filament

What is the primary function for the extra griu in a tetrode tube?

a acts as a standby—input grid

b. to reduce interelectrode capacitance

( to make the tube more linear in mamplification
d to improve distortion
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6. What is the element marked ''B" in the following diagram?
a. suppressor grid
b. control grid ~— ~ = a
c. screen grid = b
d. cathode
7. Filament voltage of a radio or a television is usually: =
a. AC.
b. DC.
c. 6 v.
d. 12v.
8. When a small signal at the grid of a vacuum tube causes a large amount of
current to flow through the tube, this is called:
a. secondary emission.
b. amplification.
C. acceleration.
d. demodulation.
9. In the following diagram, what is th ame of the element marked "A"?
a. screen grid
b. suppressor grid - ___g
c plate A
d control grid

—
m——

10. What device is used to hold the coil ot a radio speaker in the center of the
opening in the magnetic structure to prevemt it frpm rubbling on the pot?

magret
basket
il

dust cover

oW o TR w AN
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What 1s the main punrpose of coupling capacitors when used in radio circuits?

How effectively an audio amplifier reproduces sound depends mostly on:

11.
a. to block D.C.
b. to pass D.C.
c. to block A.C.
d. grounding the control grid
12.
a. its linearity.
b. the frequency response.
c. its power factor.
d. its modulation ability.
77.03.05.04.
13. What component is placed in parallel with
fier for sta! ilization of the ocutput?
a. by-pass capacitor
b. resistor
c. filter capacitor
d. coupling capacitor
14. What component is connected to the screen
on it?
a. coupling condeusor
b. grouinding reslistor
c. by-pass capacitor
d. bleeder
15.

the blas reslstor of an audio ampli-

grid to help ground A.C.

that appears

Wnat i3 the orpose of the cathode vesistor Iin an audio amplirier tube of a

radic’

a. grounding the suppressor grid
b. amplificatlon factor

. load resistor

d. bias

oo
p b
o
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16. The three basic things a radio must do to signal are detect, amplify and:

a. reject.

b. tune.

c. de—-emphasize.
d. modulate.

17. Which end of a dlode is marked?

a. the cathode end
b. the anode end
c. the high resistance end
d. the low resistance end
i8. Why can a diode tube be used as a signal rectifier?
a. it amplifies
b. it's a one-way current device
C. it uses a grid
d. it has a high resistance path
77.03.05.06.

19. Detection might be best described as:

. Inserting audio signals onto an R.F. carrler.

removing the audio from a signal so only the R.P. s ampliitied.
ampllfying audio signals.

. separating the audio signals from the radlio-{requency slignals.

L 0T D

2C. wWhat 1s another term that can be used for a diode?
a. 1o ~usistance device
b. filter
c. one-way current device
d. high resistance device
O f c
217
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Learning Activity Package

Studant:

Date:

PERFORMANCE ACTIVITY: Vacuum Tube Amptifiers

OBJECTIVE:

Identify terms commonly used in the industry to describe the operation {s) of vacuum
tube amplifiers used in a radio receiver.

EVALUATION PROCEDURE:

Successfully complete at least 80% of the items on a multiple-choice test about this LAP.

RESOURCES:

Basic Radio, Part 2, Heath Company.

PROCEDURE:

1. Read pages 20-24 in Basic Radio (Part 2).

2. Take the LAP test.

Principal Author{s}: P. Schuster
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Learning Activity Package

T Student:
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PERFORMANCE ACTIVITY : Building Audio Ampiifiers
OBJECTIVE:

GCiven parts, equipment, ana sugrplics; assemble an audio amplificr according to the
manufacturer's specifications and foilc wing the procedures described in the text,
Basic Radio, Part 2.

EVALUATICN PROCEDURE:

Assembly is evaluated at the end of this unit.

Successfully complete at least 80% of the itzms on a muitiple-choice test about this LAP.

RESOURCES:

Basic Radio, Part 2, Heath Company

Heath Kit EK - 2B.
Hand tools
Soldering iron.

S 'dering tools.
volt-ohm meter .

PROCFDURE:

1. Read pages 26-36 in Basic Radio (Part 2).

2. Build an audio amplifier following procedures on pages 25- 37
3. Do experiments described on pages 33-36.

4. Answer questions on page 36.

5. Check answer with answer key on page 119,

6. Tahke the LAP test.

Principal Author (s): PP, Schuster
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Audio Amplifier Functions

PERFCRMANCE ACTIVITY:

OBJECTIVE.
ldentity terms commonly used in the industry to describe the operation (s) of audio

mplhiniers used ina radio receiver.

EVALUATION PROCEDURE:
Successful completion of this LLAP is determined by correctly answering 8 out of 10

iterns on a multiple-choice test that is combined with "Testing the Audio Amplifier

LAF test and is taken after completing that LAP

RESOURCES:
Basic Radic, Part 2, Heath Company.

PROCEDURE:
Read pages 37-41 in Basic Radio (Part 2)

2. Proceed to the next LAP.

Principal Author(s): P. Schuster
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Learning Activity Package
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PERFORMANCE ACTIVITY: Testing the Audio Amplifier

OBJECTIVE:

Civen parts, equipment, and supplies; a<semble, test and record ampliification
factor of an audio amplifier according to the manufacturer's specifications and
following the procedures described in the text, Basic Radio, Part 2.

EVALUATION PROCEDURE:

Amplifier testing is evaluated on the unit performance test.

Successfullv complete a1 least 80% of the items on a multiple-choice test.

RESOURCEZS.

Basic Radio, Part 2, Heath Company.

Heath Kit EK - 2B.
Hand tools.
Soldering iron.
Soldering tools.
Valt ohm meter.

PROCLCDURE:

1. Read pages 41-46 in Basic Radio (Part 2}.

2. Perform experiments 1 and 2 using steps given on pages 42-1,.,.
3. Answer questions on page 46.
4. Check answers with key on page 119.

5. Take the LAP test.

Principal Author(s): F . Schuster
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LAP TEST ANSWER KEY: AUDIO AMPLIFIER FUNCTIONS/TESTING THE AUDIO AMPLIFIER

LAP

03 1 c
2 A
3 D
4 A
5 c

04

6

7.
8.
9.
0.
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Learning Activity Package

Studant:

Date:

PERFORMANCE ACTIVITY: Detector Circuit Functions

OBJECTIVE:

Identify terms commonly used in the industry tc describe the operation (s) of a detector
circuit used in a radio receiver.

EVALUATION PROCEDURE:

Successfully complete at least 80% of the items on a multiple-choice test about this LAP.
This LAP test is combined with the LAP "Building a Detector Circuit" test and is taken
after completing that LAP.

RESOURCES:

Basic Radio, Part 2, Heath Company.

PROCEDURE:

1. Read pages 47-50 in Basic Radio (Part 2).

2. Proceed to the next LAP.

Principal Author(s): P. Schuster
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PERFORMANCE ACTIVITVY: Building a Detector Circuit

OBJECTIVE.

Civen parts, equipment, and supplies; assemble a detector circuit according to the

manufacturer's specifications and following the procedures described in the text
Basic Radio, Part 2.

EVALUATION PROCEDURE:

Assembly is evaluated at the end of this unit.

Successfully complete at least 80% of the items on a multiple.choice test about this LAP.

RESOURCES:

Basic Radio. Part 2.

Heath Kit EK - 2B.
Hand tools.
Soldering iron.
Soldering tools.

PROCEDURE:

1. Read pages 50-54 in Basic Radio {Part 2).

2. Build a detector circuit following the steps on pages 50-52.
3. Complete experiment 1 on page 52.

4, Answer questions on page 54.

5. Check answers with key on page 120

6. Take the LAP test.
Principal Author(s): P. Schuster
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LAP TEST ANSWER KEY: DETECTOR CIRCUIT FUNCTIONS/BUILDING A DETECTOR CIRCUIT
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2 c
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5 A
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1. In respect to the plate, what is the potential on the screen grid in a tetrode
vacuum tube?

a. same as control grid
b. same as cathode
c. positive
d. negative
2 What is the potential on the suppressor grld of a pentode tube?
a. positive
b. ground
c. same as screen grid
d. negative
3. What is the name of the element that is found in a pentode tube, but not in

a tetrode tube?

a. control grid
b. capacitive grid
c. screen grid
d. Suppressor grid
4, What are the two main functions a power supply must do in order for an

electronic circuit to opprate?

a. provide ¢,id and cathode voltage
b. ;.v7ide filament and piate voltage
c. provide plate and cathode voltage
d. provide grid and plate voltage.

5. What is the purpose of the resistor in series with the cathode on a triode tube?
a. a power source
b. to drop current

c. amplifying
d. biasing

e
oo
¢
vl
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10.

The first number or digit of a tube number refers to:

[V o B < 2

power in.
amplification factor.
filament voltage.
power out.

Which of the following tubes has the highest amplification factor?

Lo o

In a
grid

triode
tetrode
diode
pentode

tetrode or pentode tube, what type of voltage must be applied to the screen
in order to make it operate?

low D.C.
high D.C.
high A.C.
low A.C.

is the major disadvantage of using a tetrode vacuum tube as an amplifier
radio?

non-linear operation
inefficiency
distortion

secondary emission

type of ‘current device is a vacuum tube when used in an audio amplifler
radio?

A.C.
necarive
D.C.

low
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11. How efficiently an audio amplifier reproduces sound depends mostly on:

a. its modulation abilicty.
b. its power factor.
c. its linearity.
d. the frequency response.
12. Wwhat is the audio hearing range of the human ear?

60 HZ to 100 HZ

60 HZ to 15,750 HZ
15,000 HZ to 15,750 HZ
20 Hz to 15,000 HZ

Lo O

77.03.05.04.

13. Any audible humming or buzzing heard in a radio audio amplifier is a basic
form of:

distortion.
response.
noise.
modulation.

o n U

14,

&
®

rule, what is the impedance of most speakers used in radios or T.V.'s?

depends entirely on the audio output transformer
8 ohms
4 ohms
16 ohms

N o

15. What component is placed in parallel with the bias resistor of an audio
amplifier for stabilization of the output?

bv-pass capacitor
coupling capacitor
filter capacitor
resistor

an T
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16, If a diode is used as a detector, most likely it 1is a:

a, NPN,

b. silicon type.
c. PNP.

d. germanium type.

17. The three basic things a radio must do to a signal are; detect, amplify, and:

a. tune.

b. reject.

c. modulate.

d. de-emphasize.
77.03.05.06.

18. Detection in a superheterodyne radio occurs:

in the antenna circuit.

before the signal reaches the audio AMP.
after the signal has reached the audio AMP.
before the signal reaches the I.F. AMP.

an o

19. In a radio receiver, how many triodes are needed for both detection and ampli--

fication?
a. 3
b. 1
c. 2
d. 4

20. The funccion of the detector circuit In a radio is rectifying and:

Im. srring the modulat. ! breradcast signal that is applied to it.
filtering the modulated broadcast signal that i1s applied co it.
de-~modulating the modulated broadcaest signal that is applied to it.
modulating the unmodulated broadcast signal that is applied te it.

Lo Je
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Studant: File Code:
Dats: Date Published: 11/25/75
Family Pay Number: Sex: M F (Circle 1)

g tain-Pliins Education &

fpEconomic Development

Prulum. Inc. _ ==
( ;lua\t; ;\A FB, Monta m§\\?\9-2~_3-1
BN
NP UNIT PERFORMANCE TEST: RADIO AUDIO SECTION
BN

OBJECTIVE:

Given parts (Heath Kit EK-2B), equipment, and supplies, assemble a detector
circuit in a superheterodyne set according to the manufacturer's specifications
and following the procedures described in the text, Basic Radio, Part 2, pages 50-53.

TASK:
The student will be given components, tools and equipment to assemble a radio-
audio detector circuit.

ASSIGNMENT :

CONDITIONS:

The student will be tested in an environment similar to that of a radio-TV shop.

He will be supplied with the same tools and reference manuals normally available to
radio-TV service percons. He may receive no assistance from other students or the
instructor.

RESOURCES:
Basic Radio, Part 2, Heath Co., 1961

Heathkit, Model EK-2B, Heath Co., 1961

Soldering iron, needle-nose pliers, nut driver set, screwdrivers, slip joint pliers.

2,0




Student: File Code: 77.03.05.00.A1-5

Date: Date Published: 11-14-74
Family Pay Nuinber: Sex: M F (Circle 1)
PERFORMANCE CHECKLIST:
OVERALL PERFORMANCE: Satisfactory Unsatisfactory
CRITERION
Met Not Met

Objective 1:

1. Proper solder techniques.

Criterion: Basic Radio, Part 1, Page VIII.

Basic Radio, Part 11, Page VIII.

2. Temporary type of lap joint used when applicable.

Criterion: Basic Radio, Partl, Page 47

3. Proper placement of components.

Criterion: Basic Radio, Part 11, Page 53.

4. Tubes and !amp light when voitage is applied.

Criterion: Basic Radio, Part 1, page 49. Basic Radio,

Part 11, Pagce 16.

e TR RTINS REEpS -

5. Successful completion of expceriments.

——— — - - . e e

Criterion: Basic Radio, Part 11, Page 52.

-

6. Follow safety procedures.

Criterion: Basic Radio, Part 11, Page 16.

ERIC - =il
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77.03.05.00.A1-5

(Checklist continued)

CRITERION
Met Not Met
7. Proper wiring installed.
Criterion: Basic Radio, Part 11, Page 53.
8. Task completed in allotted time.
Criterion: Doesn't exceed 5 hours.
Student must meet criterion on 6 line items to obtain an over-
all score of satisfactory.
|
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Dats: Dats Publishad: 8/12/74

LAP TEST: VACUUM TUBE AMPLIFIERS

1. What is the potential on the suppressor grid of a pentode tube?
a. ground
b. positive
c. same as screen grid
d. negative

2. What is the most widely-used tube in present day electronic applications?

a. diode
b. tetrode
c. pentode
d. triode
3. What is the primary function for the extra grid in a tetrode tube?
a. acts ag a standby—input grid
b. to reduce interelectrode capacitance
c. to make the tube more linear in amplification
d. to improve distortion
4. What is the name of the element found in a tetrode tube, but not in a triode

vacuum tube?

a. control grid
b. filament
c. screen grid
d. cathode
5. How many =lements does a tetrode vacuum tube have?

a0 o
SNV IR

% o
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77.03.05.01.

6. The capacity that exists in a triode vacuum tube between the plate and con-
trol grid is called the:

an o

capacitive resistance.
interelectrode capacity.
stored capacity.
workable capacity.

7. What are the two main functions a power supply must do in order for an
electronic circuit to operate?

a. provide plate and cathode voltage
b. previde grid and plate voltage
c. provide grid and cathode voltage
d. provide filament and plate voltage
8. What is the main disadvantage of secondary emission in a tetrode vacuum tube?
a, increases distortion
b. reduces distortion
c. elimindtes interelectrode capacitance
d. reduces oscillation
9. How many elements are there in a pentode vacuum tube?
a. 5
b. 2
C. 3
d. 4

10. VWhat is the main disadvantage of using a tetrode tube in a radio for an audio
amplifier?

N oo

secondary emission

too muck current to drop
positive grid
capacitance 1s too low

oS
e
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Dote: Dats Published: _ 8/12/74

(e

LAP TEST: BUILDING AUDIO AMPLIFIERS

1. What device is used to hold the coil of a radio speaker in the center of the
opening in the magnetic structure to pyvevent it from rubbing on the pot?

a. magnet

b. spider
c. basket
d. dust cover

2. What is the major disadvantage of using a tetrode vacuum tube as an amplifier
in a radio?

inefficiency
distortion

secondary emission
non-linear operation

[a ol = i

3. Which of the following tubes has the highest amplification factor?

triode
tetrode
pentode
diode

an op

! 4. What is another name for the bouncing of electrons off from the plate of a
vacuum tube?

a. secondary emission
b. deceleration

c. demodulation

d. emission

S. The first number or digit of a tube number refers to:

power out.

power in.

filament voltage.
amplification factor.

[a P o I~ -1

Q . . [ on
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6. What is the element marked "B" in the following diagram?

a suppressor grid
b. screen grid

c cathode

d control grid

7. What type of current ddvice is a vacuum tube when used in an audio amplifier
of a radio?
a. low
b. negative
c. A.C.
d. D.C.
8. In a tetrode or pentode tube, what type of voltage must be applied to the screen

grid in order to make it operate?

a. low A.C.
b. low D.C.
c. high D.C.
d. high A.C.

9, When a small signal at the grid of a vacuum tube causes a large amount of
current to flow through the tube, this is called:

a. acceleration.
b. secondary emission.
c. demodulation.

d. amplification.

10. For convenience, the suppressor pgrid of a pentode tube 18 connected to the:

plate.
screen gric.
cr.irol grid.
cathode.

.0 O
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Dats: Dats Published: 8/12/74

LAP TEST: AUDIO AMPLIFIER FUNCTIONS/TESTING THE AUDIO AMPLIFIER
1. What is the main purpose of coupling capacitors when used in radio circuits?

to pass D.C.
grounding the control grid
to block D.C.
to block A.C.

AN TR

2. The bias on the grid of a vacuum tube audio amplifier must be a(m):

D.C. voltage
low voltage

A.C. voltage
high voltage

an o

3. How effectively an audio amplifier reproduces sound depends mostly ont

its power factor.

its linearity.

its modulation ability.
the frequency response.

[a PN e+

4. An audic output stage of a radio amplifies:

' a. voltage.
b. current.
c. phase inverting.
d. resistance.

5. What is the primary function of an audio output transformer in a tube type
audio amplifier?

coupling

A.C. blocking
step-down transformer
plate supply voltage

an oo

Elﬁl(; ' 232ﬁ'7
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6. What component is connected to the screen grid to help ground A.C. that
appears on it?

bleeder

by-pass capacitor
coupling condensor
grounding resistor

Lo T

7. Any audible humming or buzzing heard in a radio audio amplifier is a basic

form of:

a. distortion.
b. noise.

c. response.
d. modulation.

8. What component is placed in parallel with the bias resistor of an audio
amplifier for stabilization of the output?

a filter capacitor
b. coupling capacitor
c by-pass capacitor
d. resistor

9. What is the first component found in an audio amplifier circuit of a radio?

a coupling capacitor
b diode

c. volume control

d tube

10. What is the first¢ component found in an audio amplifier circuit of a radio?

a. coupling capacitor
b. diode

C. w~_lume control

d. tube

228
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LAP TEST: DETECTOR CIRCUIT FUNCTIONS/
BUILDING A DETECTOR CIRCUIT

1. Which end of a diode is marked?

a. the anode end

b. the cathode end

c. the high resistance end
d. the low resistance end

2. Which of the following best describes distortion?

a. the amount of ampliciation during detection
b. noise not being amplified
C. difference between reproduced sound and original sound transmitted
d. can be completely eliminated
3. The most common device used for detection is:
a. a transistor.
b. a diode.
c. an amplifier.
d. a capacitor.
4. The three basic things a radio must do to signal are detect, amplify and:
a. relect.
b. tune.
C. modulate.
d. de-cmphaslize.
5. Why can a dio-e tube be used as a signal rectlfier?
a. i. s a one-way current device
o. it amplifies
c. it uses a grid
d. it has a high resistance path

2L9
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A good s
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77.03.05.06. A2-2

ubstitute for a diode when used in detection is a:

transistor.
volume control.

1.
acitor.

Detection in a superheterodyne radio occurs:

a. bef
b. bef
c. aft
d. in
What is
a. to
b. to
c. to
d. to
What par
a. the
b. the
c. the
d. the
In a rad
amplific
a. 1
b. 4
Ce 2
d. 3

ore the.signal reaches the audio AMP.
ore the signal reaches the L.F. AMP.

er the signal has reached the audio AMP,
the antenna circuit.

the purpose of the detector circuit in respect to the audio amplifier?

demodulate the signal

rectify the audio signal

remove the audio from the R.F. signal
rectify the R.F. signal

t of a vacuum tube is the input signal applied to?

plate
cathode
filaments
grid

io receiver, how many triods are needed for both detection and
ation?
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The basic section of a superhatercdyne receiver is the osciliator circuit. This circuit
D Oviaes selechive tuning for the caaic Joder stunding the Tunctions of the oscillator
cirgcuit will enab1e vou to effectively troubleshiot arwd evaluate an oscillator circuit.
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PREREJUISITES:

Using nueessary tools, cguipment and radio toxt/workbook:

1. Build an RF ampiifier
2. Guild and test an osciftator circuit.

identify the purpeose and aparation characteristics of an RT™ section.
RESOURCES

Crintoed Mdlcrmls

Baste Ri o, Pact s Creatty Compaay . Benton Harbor, michigan, 1960.

Ll })m'r 3

Basic Radio it Heathiat moaei 2, treathkit Company, Benton  lHarior, Michigan.
Solder

fron .

LG

Service Maater Kit 9% S or equivalont, Jlcelite 99 S5a Kil, Jenson Jools and Alloys,
L1177 Morte Sathy Steoct. Phoasy a0 0 ot

Volt-Ohmn meter

Soldering toois.
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GENERAL INSTRUCTIONS:

This Unit consists of four Learning Activity Packages (LAPs). Each LAP will provide

The general procedure for this Unit is as follows:

(1} Read the first assigned Learning Activity Package (LAP).

(2} Begin and complete the first assigned LAP.

(3) Take and score the LAP test.

(4) Turn in the LAP test answer sheet.

(5) Determine the reason for any missed iterns on the LAP test.

(6) Proceed to and complete the next assigned LAP in the unit.

(7) Complete all required 1LAPs for the unit by foliowing steps 3 through 6.
(8) Take the unit tests as described in the Unit LEG "Evaluation Procedures'.
(9) Proceed to the next assigned unit.

PERFORMANCE ACTIVITIES:

.01 Radio RF Sectlion Function
.02 Building an RF Amplifier
.03 Oscillator Functions

.04 Testing an Oscitlator Circuit

EVALUATION PROCEDURE:

When pretesting:

1. Thne student takes the unit multiple-choice pretest.

2. Successful comp! stion s 4 out of 5 items for cach LAP part of the pretest,

3. The ~tudent e, Cakes a unit performance test if the unit pretest was successfully
compiet:

. Soticdactory comeleticn of e pretormance sl s mecting the eritoria listed on the
pertormance tost,

Wy post Lentingg

1 The <tudent takes o attinte cchinto it nost test and o unit performance lest,

2. Successtul unit completion is mecting the tisted criteria for the performance test.

FOLLOW-THROUCH:

You are now ready to begin with thie first assigned LA If you have any questions,
consult with your instructor.
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Data:
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UNIT PRETEST:

77.03.06.01.

Which of the following is used to ch
amplifier in a radio chassis?

RADIO RF SECTION

ange the resonant [requency of a RF

a a coil and capacitosw
b. changing the IF frequency
. the tuning knob
d. changing the resistance oi the RF AMP
2. ihat would be a good indication of a poor RF section in an AM radio?
a. poor statlon audio
b. high noise to audio Tatio
C. oscillation
d. distortion
3. Fach time a signal goes from one RI' stage to another in a RF section, the
strength of this signal:
a. becomes distorted.
b. increases.
C. decreases.
d. remains the same.
4. When a RF AMP section of a radio is selecting a desired signal, what is it
doing to all other signals?
a. arc P T ang
b. srounding
C. LLJ&LCLH&
d. tuning
5. Tn a RF section of an AM radlo, the Input and output frevvencies must:
a. be 455 KHZ apartc.
b. oscillate.
. be the same as the IF frequency.
d. be the same.

'\>)
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77.03.06.02.

The RF section ol & bruvadcast receiver has two functions which are to:

a salect end amplify the proper signal.

b. scelect the proper signal only.

amplify the proper signal only.

amplify all frequencies within the audio range.

Q.0

In a tuned resonant circuit, what amount of current flows back and forth be-
tween the coil and the capacitor?

a. large
b. low
c. small
g, we ik

On which part of an RIF amplifier tube will the resonant voltage appear?
the cathode

the grid

the plate

the power supply

a o on

What do the dotted iines symbolize in the illustration below?

TUMED RF AMFPLHIIR TURLD AF AMPLIFIZA TUREID RF AMPLIFILR LETCSYON CIACUT

L v —— -

TO AL 4O
¥ ‘@_ -5 AMPLY IER
/. . SPLAMCR
o
7

g @ - = :E
/ 1’ d —, g/ r‘—"J
) 7 ! I P \FJ
/ y L/ J e
e s = ...-J g . Vs { /14_.
Z 4
- - - .. £ R TRTR I T . '/
a. a trimmer capacitor
k. an altermate ciooeuit
an old radio

d. a ganged capacitor

fbe "nickname” of an Arl radio that uses tuued RF stages is a:
TREF radio.

superiietercdyae
C. excellent radio.

high 0O radio

oo

radio.

o

o8
TN
+Lx
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't. What would result If an oscillator circuit did not have an outside "push'?

a. 1t would drift off frequency
b. 1t would stop functiouing

<L 1t would lower in frequency
d. it would raise in frequency

12.  An AC signal geuerated hy a radio's oscillator may be both RF and:
g 3

regencrative.
feedback.
audio.

d. DC.

N o

—
[

“he main purpose of an oscltiator circult in a radio oscillator is:

feedback.

frequency stabilization.
outside voltage.
dampening.

op

(a9

14. An oscillator in a radio c¢ircuit is used to generate:

a. DC.

b, audio.

C. AC.

d. DC frequencies.

15. What happems in &¢n osciilator civeult when a {ube reaches maximum current?

d. the tube quits Tunctioning
bh. drife

the cucrent stops increasing in the tickler coil
d. the tohe 'ampens out

ERIC

Aruitoxt provided by Eic:
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16.

19.

o
O

77.03.06.00. A2-2

What happens to a superhetorodyne radio when the local oscillator fails?

(VoI w20

The
ing

.

.

How

[V o B M|

The

a.

b.

When

thes

it plays only strong stations
the selectivity decreases

it squeals and howls

no station is recelvad

quicker method for determining whether or not an oscillator is function-
is to measure fits:

frequency.

cathode wvoltage.
grid-bias potential.
plate potential.

are oscilltations made contianuous in a vacuum—tube clrecult?

by degeneration in the grid circult of the tube

by high plate voltage on the oscillator tube

by feedback from plate to grid

by using a triode wich 2 high amplification factor

trimmer capacltor In an oscillator feedback circuit:

changes
changes
changes
natches

a circuit is oscillating,

the frequency.

the selectivity.

the sensitivity.
impedance with the coil

freouency.

RSl el

CLLTrge .

wave-lenatn,

216

the rate at which the change occurs is termed
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CBJECTIVE:

Identify terms commonly used in the industry o describe the operation{s) of the RF
section used in a radio receivar.

EvALUATION PROCEDURE:

Successfully complete at least 80% of the items on a multipie-cheice test about this
LAP.

RESOURCE

m

S f

Basic Radio, Part 2, Hea ith Company .,

PROCEDURE

1. Kead pages 55 59 in Desic Radio {(Pari 71,

2. Tare the AR test.

Principal Author(s): PP Schustoer
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LAP TEST ANSWER KEY: RADIO RF SECTILON FUNCTION
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Arnnplifior

O2JECTIVE:
Given parts, aquicment and supplies; assemble an R amplitier according to the

maruiacwrer's specifications and following the procedures described in the text
Casic Radie, Part 2.

Assembly is evaluated at the end of this unit,

Successiully compleie at least 80% of the items on a multiple-crioice test about this LAP.

RESOURCES:

Sasic Radic, Part 2, leath Company.

Hlonth Kit £iK - 26
Hand tools.
Sviriering iron.

<

<

1
Sl mm e byt
OiGering s,

PROCEDL, .

i, Head poges 59-04 in Basic Radio {ari 2) .
2 Toind an 27 amplificr following the sieps on pages 59-63. ‘
3 Do nxeociment oahe o had o pagae 6

3

W Answeer tre questions on page 64

5. Check answer s with the hey on page 120
( i‘hil :5|l\ !»_/\.f' t;,u,(
Principal Author(s): BOSchiuster
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LAP TEST ANSWER KEY: BUILDING AN RF AMPLIFIER

I, C
2. A
3. A
4, A
5. D
6., D
7. A
8., D
g, C

o

1G.
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PERFORMANCE ACTIVITY:

OBJECTIVE:

fdentify terms commonly used i:'x the i
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oscittator used in a radio re
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Fila Cede:

77.03.06.03.A2-0

Date Published

&

11-18-75

aeiiage

the operation (s) of an

Successfully compicic at least 80% of the ituins o a multipie-choice test about this LAP.

RESOURCES:

Basic Radio, Part 2,

PROCEDURE:

Heatn Company.

1. Read pages 65-70 in Sn

2. Take the LAP test

Principal Author{s): P S¢
P
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BPERFORMANCE ACTIVITY:

OBJECTIVE:

Tesiing an Oscitlator Circuit

Fite Code:

77.03.06.04.A2-0

o 1i-18-75
Date Published: -

1 R
r

iy Package

Studont:

Date: _

GCiven parts, equipment, and supplies; assemble according to the manufacturer's
specifications, test, and record characteristics of operation for an osciliator circuit
following the procedures described in tha text, Basic Radio, Part 2.

EVALUATION PEOCEDURE"

Assembly is evaluated at the end of this Unit.

Successfully complete at least 80% of the itemis on & multiple-choice test about this LAP.

RESOURCES:

Basic Radio, Part 2, Heath Company.

Heath Kit EK - «B.
Hand tools.
Soldering ircn.
Soidering tools.
Volt-Ohr meter.

PROCEDUf ..

2 Buiid an oscillator circuil isllowing tha steps on pagas 71~
T Perforrs conariments desorinod on pages 78 and 760

. Answer gqueslons on page 78.

5. Check answers with key on page 120.

) Tawe LA s,

o Principal Author(s): P. Schuster

ERIC

Aruitoxt provided by Eic:

i . Read pagas 71-78 in Basic Radio (Part 2)
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LAP TEST ANSWER KEY: TESTING AN OSCILLATOR CIRCULT
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Dete: . . _ Bata Publishad: __. 7/29/75
UNIT POST TEST: RADIO RT SECTION
77.03.06.01.
i In a radio receiver, the main function of the RF section is to tune and:

a. modulate the signal.
b. select the signal.
C. detect the signal.
d. amplify the signal.

2. e check the resonance in the first RF amplifier, one wculd use:
a an ammeter.
b. a voltmeter,
C. an oscilloscope.
d. a stgnal generator.

3. Iln a resonant clircult of an AM radfo, which component normally changes the
resonant frequency of the RF . ' gection?
a. a tube
b. a variable capacitor

. c. a variable coil

d. a coupling capacitor

4, The term used to describe how efficiently a radio receiver will tune in a weak

signal 1s called:

Q. setoctivity,
Gens Ll Tvrlw,

c. o ovheterodyne.

d. Flne tuniag.

wr

What i» the techoical name for the variable capacitor usced in the RF scectlion
i ooradto?!

a. ganged
b. cored
C. banded
d. resonant capacitor

o 23
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6. A low Q coil in a RF amplifier will work well at the:

a. high end and poorly at the low end.
b. low end and poorly at the low end.
<. low end and poorly at the high end.
d. high end and poorly at the high end.

7. What Ls the major disadvantage of using a ganged, variable capacitor in a
radio's RF amplifier?

a. too many trimmers.
b. low selectivity.
C. iow sensitivicy.
d. COSC.
3. The trimmer capacltor in a radio's RF section is uced:
a. for better tuning.
b. for oscillation.
c. to get a 'ganged" capacitor.
d. for coupling.

9. A high Q coil in a RF amplifier will work well at the:

high end and poorly at the low end.
low end and poorly at the low end.
c. low end and poorly at the high end.
high end and poorly at the high end.

=R

[aW

10. VWhich cf the following is produced in the coils of an RF amplifier's circuit
and is one of the major difficulcies in TRF radios as well?

a. voltage drop
D. radieci.r

c. o

d. currsnt

Bl ter
w ¥
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77.03.06.03.

11.

12.

13.

14,

Vlnat is the name of the ccil found in moust oscillator circuits that provides
the feedback energy?

a. flyback
b. tickler
C. secondary
d. primary

How is the energy for feedback transferrecd from one coil to another in a radio
oscillator circuit?

by a capacitor

by wire

by resistance

by transformer action

Lo O

What piece of test equipment is used to check the RF circuits in a radio re-
ceiver?

a. a RF generator

b. a regenerative circuit
c. a diode

d. an audio generator

How does the tickler coil couple energy back into the coil of the tuned cir-
cuit of an oscillaror?

a. by the energy gilven off by the-oscillator

b . by the tickler coil’s magnetic fleld
c. by the tickler coll's core
d. by the number of turns of wire that make up the tlickler coil

In electronic avplications, the adjustments on a signal generator are used for:

, 2uing the frequercey.
zerolng.
ilovks.
calibration.

c.o U

oo
cn
oc
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16. The vacuum tube of an oscillator fuinctions as:
a. 1 power supply.
b. a frequencr control.
C. an electronic switeh.

a degenerative f[feedback path.

17, What piece of test equipment is used to m2asure the frequency of an oscillator?

a. a regenerative diocde
b. an oscilloscope
e a V.O.M.
d. a signal generator
&,  The local oscillator frequeacy of a broadcast band receiver is:
a. the same frequency as the incoming frequency.
b. equal to the sum of the incoming frequency plus the IF frequency.
c the same as the IF frequency.
d lower in frequency than the incoming frequency.

19. What type of receivers usc oscillators?

a. crystal

b. TRF

C. superheterodyne

d regenerative-detector

20.  In radios, osclliators are dilfercnt than audlo amplifiers becuause of:

tube esmpliflication factor.
the power supply voltage.
the rvpe of tube used.
feedback.

oo o
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UNIT POST TEST ANSWER KEY: RADIO RF SECTION
Lap
01 i D
2 C
3 B
4 A
5 A
02 6. C
7. D
3. A
9. A
10, {
03 11. B
12, D
13, A
14, B
15. A
04 16. C
17. B
18. B
19. C
2C. D

2(; 1
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UNIT PERFORMANCE TEST:

CBJECTIVE:

Civen paris (Heathkit EK-2B8). equipment, and supplies,
set according to the manufacturer's specificaticns and following

in a superhatarodyne

Eite Cods: 77.03.06.00.A1-5
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RADIO RF SECTION

assemble an R-F amplifier

the procedures in the text, Basic Radio, Part 2, pp. 59-63.

TASK:

The student will be given components, ools and ecquipment Lo assemble a radio

frequency amplificr,

ASSICMMENT:

CONDITIONS:

The student will Le tested in an environment similar to that of a radio-TV repair shop.
He vall be suppbiead with the same tools and reference manuals normally avatlable to

radio- 1Y sers o
instructor .

LN

RESOURCES
Basic Radiu, Part 2y Peath To., te6l.
Heathicit, Mode! EK- 28, Heath Co., 1961.

‘e may receive no assistance from other students or the

Soldering tron, necdle nose piters, nut driver set, screwdrivers, 6" crescent wrench.
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2. Proper placement of components. ]
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LAY TEST: RADIO RF SECTION FUNCTION

1. In a radio chassis, the signal is fed to which of the following grids of a
RF amplifier’s pentode tube?

a. screen grid

b. cathode

c. suppressor grid
d. control grid

2. What determines the frequency of RF AMP will select to amplify?

a. the resonant frequency
b. a tuneable coll
c. the IF of the radio
d. a tuneable capacitor
3 In a radio receiver, the main function of the RF section is to tune and:

a. detect the signal.
b. modulate the silgnal.
C. amplify the signal.
d. select the signal.
4. What is decreased each time an RF AMP section is added to an AM radio?
Q. the frequuency response
b. oscillation
¢ selectivity
‘1. sennitivicy
5. Whe a 27 AsM” - ction of a radlc is selecting a deslred signal, what is it

doing .. <« . ctho~ signaws:

a rejecting
b. amplifving
c grounding
d. tuning I

204
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6. What would be a good indication of a poor RF section in an AM radio?
a. distortion
b. oscillation
<. high neise to audio zatio
q. poor station audic
7. What is the techuniczl name for the variable capacitor used in the RF section

of a radlo?

a. banded
b. ganged
0 cored
d. resonant capacitor
8. Zach fime a signal goes from one REF stage to another fn a RF section, the
strengch of this signal:
a. remains the same.
b. increases.
C becomes distorted.
d. decreases.
5. In a vesonant circuit of an AM radio, which component normally changes the

resonant frequency of the RF AMP section?

a, a couapling capacitor
b. a variable capacitos
e, a variable coil

d. a Lube

10. The term used to describe how efficiently a radio receiver will tune in a weak
signal is called:

a. superheteodyne.
b. Fiv - L ouing.
- setectivity.
d. sensitivity.

ERIC

Aruitoxt provided by Eic:
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Dete: Oate Publithad: 10/13/75

AP TEST: BUILDING AN RF AMPLIFIER

1. What is the major disadvantage of using a ganged, variable capacitor
in a vradio's RF amplifier?

a low sensitivity
b. low selectivity
c cost

d too many trimmers

2. The "nickname' of an AM radio that uses tuned RF stages {s a{n):
a TRF radilo.
b. superheterodyne radio.
c. excellent radio.
d high Q radio.

3. Which of the following symbols is used to indicate a circult or coil with a
high efficient factor in a RF amplifier?

a. Q
b. K
c. 5
d. M
4. On which part of an RF amplifier tube will the resonant voltage appear?
4. the grid
1 ~
b. the cathode
C. the plate
4. the powuer supply
5. whice . rollowing i. . nduced in the coils of an RF amplifier's circuit
nd is Goe of ine mader 4iifioties to TRF radios as well?
a. curre=nt
b. radiacicn
c. voltage Jdrop
d. fie et
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6. A low Q coil in a RF amplifier will work well at the:
a. high end and pcorly at the high end.
b. high and and poorly at the low end.
c. low end and poorly at the high end.
d. low end and poorly in the middile.
7 The rrimmer capacitor in & radio's RF section is uscd:
a. for better tuning.
b. for ssciliacion.
for ccupling.
Jd. to get a ''ganged' capacitor.
3. Wnat do the dotted lines symbullize in the iiiustration below?
Y TWHTD RF AMPLNEIR TUMID A AMPLIFITRA TUNED R7 AMPLIFILR DETICTOA CINCWAHT
_J (--J\ i E—tlz TO AUDIO
¢£ :::Ji — - 2 AMPLFIER
G — 4 & SPEARCR
v 7
“ L
a /
a. a trimmer capaciltor
b. an old radio
c. an alternate circuit
d. a ganged capaciior
9. What amount of current at the resonant frequency is required from an external
source Lo ordor to keep Lt going as in a RF amplifier circuit?
a. .
b, low 0
C. small
d. 1.5 v
10. In a tuned r2sonant cirruit, what amount of current [} :5 back and forth be-

twaeen the coil and :the capacitor?

a. small
b. weak
c. large
d. low
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Sutor ___. Dats Publishod: 7/ 25/75

LAP TEST: OSCILLATOR FUNCTIONS

1. What happens in an oscillator circuit when a tube reaches maximum current?
a. the tube dampens out
b. the tube quits functioning
C. the current stops in the tickler coil
d. drife
2. How dees the tickler coil couple energy back into the coil of the tuned
ciroult of an osciilator?
a. by the tickler coil'’s magnetic field ‘
L. by the number of cturns of wire that made up the tickler coil
c. by the tickler coil's core
d. by the energy given off by the oscillator
3. What would result if an oscillator circuit did not have an outside "push"?
a. it would step functioning.
b. Lt would raise In frequency
C. It would lower in frequency
d. ft would drift off frequency
4, What occurs when a ma)imum amountc of currcnt {lows through a tube
in an electronic circuit?
a. emission
b. ionization
c. secondary emission
o sacurarion
5. An ot . .. w0 ireult wi.o “een oscillating, becau: it:
a. pulses new encrry into the tuned circuit every cycle.
o, pruvides feedback to the tuned circuit every other cycle.
C. superheterodynes the tuned circuit every cycle.
d. dampens the tuned circult every other cycle,

o 23"r
ERIC 8
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6. What does the term "'cscillate' mean?
a. to go up and down
b. to swing back and forth
c. to bufld and collapse

.

a frequency

7. Cscilletion 1ia an electronic application is used:

é, inmjust about everything electronic.
b. by an ammeter.
c. by a voltmeter.
d. by a wtum.
8. &n AC signal generatsd by & radio’s oscillator may be both RF and:
a. regenerative.
b. audio.
c. D.C.

d. feedback.

9. What piece of test equlpment [s used to check the RF circults in a radio re-
ceiver?
A a RF generator
b. an audio generator
c. a diode
d. a regenerative clreoult

10. What is the name of the coll found in most oscillator circuits that provides
the feedback energv?

a. secondary
b. tickler
G filvhack
d e

a

O
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LAP TEST: TESTING AN OSCILLATOR CIRCUIT
1. In radiocs, oscillators are different than audio amplifiers because of:
a. the power supply voltage.
b. the type of tube used.
c. tube amplification factor.
d. feedback.
2. The qulckest method for détermining whether or not an oscillator is func-

tioning is to measure 1ts:

a. plate potential.
b. grid~-bilas potential.
C. frequency.
d. cathode voltage.
3. The RF ground in an oscillator must be placed at:
a. the plate.
b. the grid.
c. the cathode.
d. any element.
4. What happens to a superheterodyne radic when the local oscillator fails?
a. it squeals and howls
b. nc station is received
c. it plays only strong stations
d. the selectivity decreases
5. The vacuus tor. of an oscillator functions as:
2 a deyenervative fecdbaciy path,
b. a {requency control.
<. ainn electronle switeh.
d. a power supply.
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On

10.

What type of

a. superhet
b. regenera
C. TRF

d. crystal

The local osc

a. equal to
b. thz same
C. the same
d. lewar in

77.03.06.04. A2-2

recelvers use oscillators?

erodyne
tlve-detcctor

illator frequency of a broadcast band receiver is:

the sum of the Incoming frequency plus the IF frequency.
fregquency as tne incoming frequency.

as the IF¥ frequency.

frequerncy than the incoming frequency.

~ircult that generates an wnmodulated AC voltage at a desired frequency 1s a:

4

a. oscillator.
b. detector.

c. demodulator.
d. mixer.

What piece of test equipment is used to measure the [ equency of an oscillator?

a. a V.O.M.

b. a regenerative dilode
c. an oscilloscope
d. a signal generative

The trimmer o

a. changes
b. changes
C. mat ches
d.. changes

apacitor in an oscillator feedback circuit:

the sensitivity.

the freauency.

impedance with the codil.
che selectivity.
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RATICNALE:

The superheterodyne receiver is the standard type of radio. The radio service
person will be wroking with the superheterodyne receiver. Knowledge about the
superheterodyne circuits is therefore essential to basic techniques for trouble-
shooting and alignment of the radio. Circuit organization and characteristics are
reinforced by constructing a superheterodyne receiver.

PREMEQUISITES:

Unit: 77.03.06 - The Radio RF Section

OBJECTIVES:

Using necessary tools, equipment and radio text/workbook:
1. Build and align a superheterodyne receiver.
2. EBulld and align short wave and heat frequency osciilators.

Identify the function and reason jor alignment of a superheterodyne conve-ter circuit.

Descrine the characteristics of short wave signals.

RESUURCES

Printed Materia_l_s_

Sasic Radio, Fart 2z, Heatn Commpany, Benton Harbor, Michigan, 1900,

Alignment 1o sl

Basic Radin Kit, Heathilkit model ZK-2. Heathkit Company, Benton Harbor, Michigan.
RF signal genarator,

Sonqdler -.::k_j NS T

Szrvice Master Kit 49 56 or eguivaient Xcelite 99 5 Kit, Jenson Tool, and Alloys,

L1V7T Morth Gbth Strect, Phaenta, Arizono.
Vacuum tube volt imeter.
Q oldering tools

ERIC V2
EEERL rincioal Anthor (<), P Hooaatt i
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GENERAL INSTRUCTIONS:

This Unit consists of six Learning Activity Packages {LAPs). Each LAP will pruvide
specific information for compietion of a learning activity.

The general procedure for this Unit is as follows:

(1) Read the first assigned Learning Activity Package (LAP).

(27 Begin arid complete the first assigned LAP.

(3) Take ard score the LAP test.

(4) Turn in the LAP test answer sheet.

(5) Determine the reason for any missed items on the LAP test.

(6) Proceed to and complete the next assigned LAP in the unit.

(7) Complete all required LAPs for the unit by following steps 3 through 6.

(8) Take the unit tests as described in the Unit LEG "Evaluation Procedures".
(8) Proceed to the rnext assigned unit.

PERFORMANCE ACTIVITIES:

.01 Converter Circuit Functions

.02 Building a Superheterodyne Receiver

.03 Receiver Alignment

.04 Aligning a Superheterodyne Receiver

.05 Short Wave Signais

.06 Building Short wave and Beat Frequency Oscillators.

EVALUATION "ROCEDURE:

When pretesting:

1. The student tatoe< the unit multiple-choice pretest.
2. Succe=cfi-' siapletion is 4 ot ~f 5 items for each LAP part of the pretest.

3. The student then takes a unit perfciamance test if the unit pretest wa<c successfully
completed.

4. Satisfactory completion of the performance test is meeting the criteria listed on the
performance test

Wher post testing:

1. The student takes a multiple-choice unit post test and a unit performance test.

2. Successful unit cempleiion is meetiing the listed criteria for the performance
test.

FOLLOW-THROUCGCH:

, After completing this guide, begin w th the first assigned LAP in the Unit.
o
ERIC
e 2 2
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UNIT PRETEST: SUPERHETERODYNE RECEIVERS
77.03.87.01.
1. The I.F. amplifier in & superheterodyne receiver is tumed to what frequency?
a. 60kc
b. 1200kc
c. 1655kc
d. 455" ¢
2. What are two disadvantages of a TRF radio?
a. a converter and TRF
b. alow Q coil and a trimmer
c. a high Q coil and a trimmer
d

. a variable capacitor and a low Q coil

3. What does the arrow symbolize in the primary and secondary windings of a R.F.
or I.F. AMP transiormer?

a. direction of windimgs

b. a varlable iron core
. C. they are installed In this direction
d. requires a speclal tool for alfgnmentc
4. In radlo %erminology, AVC means:
d. automati{ic volume control.
. DC volti..ege.
¢ a0, e we listenlny Aevice.
d astomatic variable concrcel.
5. The osignal that is incomding to tle I.¥F, amplifler from the converter contains:
a, osclllations.
b. broadcast signals.
. sine wvaves.,
d. audio modulatlon.




77.03.07.00. A2-2

77.03.07.02.

6.

10.

The frequency differance between the tuning for the input tuned circuit and the
oscillaror tuned circuit should always be:

a. 455kc.
b. the same as the signal generator.
c. the same as the local oscillator.
d. 1200kece.

The signal from the oscillatcr circuit and the signal from the input tuned
clrcuit mix in the pentagrid converter. As a result of their mixing action,

how many different signals are present in the plate circuilt of the converter
tube?

o
— Lo e

[N

A swaller input signal to the R.F. AMP will consequently result in:

a. a higher AVC voltage.
b. o AVC voltage.

c. lower AVC voliage.

d. no change.

Which of the following parts of a pentogrid and pentode tube is AVC voltage
applied to?

a. control grid
b. plate

c. screen grld
d. cathode

what should one use to aligi an I[F amplifier In a superheterodvne radio?

a. a voltmeter
b. a signal generator
c. an audio generator
d. an AVC bias

[\
<3
oy
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11. In a block diagram, which clrcuit is next in line from the IF amplifier?

a. detector
b. AVC
c. local oscillator

audio output

12. What is the first step one should take when aligning a radio receiver?

turn the radio on

let all equipment warm up Ppraoperly
tum the instruments on
positioning the polnter

an O

13. The trimmer capacitor for the input ctuned circuit and the oscillator tuned
circuit are adjusted at:

a. the low end of t. broadcast band.
b. 455kce.

c. the high end of the broadcast band.
d. the middle of the broadcast band.

14. In a superheterodyne radio, on which component of the converter tube does the
four frequencies usually appear?

a. grid

b. catnode
C. AVC

d. p- ‘te

15. The input tuned circuit and the oscillator tuned circuit must be adjusted so

v

thore is alavs what frequency between them?

a. the incomiug signaj

b. 455kce

c. the fLncoming signal plus 455 ke
d. 1200k«




77.03.07.00. A2-2

77.03.07.04.

16.

17.

18.

19.

20.

When aligning a superhetercdyne radlo, tiie signal generator 1s connected to
the:

antenna terminals.
IF AMP .
osciliator.

AVC filter.

e On

In a superheterodyne receiver, 1if the incoming frequency ia 800 KHZ and the
local oscillator is 1162 KHZ, the IF should be tuned to:

a. 362 KHZ.
b. 800 KHZ.
c. 1162 WHZ.
d. 455 KilZ.

In an IF transformer having separata primary and secondary coils, tiwe secondary
is tuned to:

twice the primary frequency.

one~half the frequency of the R.F. frequency.
the same frequency as the local oscillator.
the same frequency as the primary.

nn oo

When aligning a superheterodyne receiver, one chould start with the:

1F transformer nearest the RF section.
padder capacitor.

RF ogcillator-tuning coil slug.

trimm:r capacitor on the tunning capacitor.

A0 O

When aliganir? a receifver and a voltmefer is connected across the AVC fllter,

wh:t+ zv-z -7 voltage 7s being adjusted?
a. peak-to-peak

k. oMS

c. negative

A, positive

277
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21. What is the frequency of the audio heard in a short wave radio using a BFO?

a. 455ke
b. 456kc
c. 10000HZ
d. S44k%c

22. What frequency is the 40 meter band close tc?

a. 7 MHZ
b. 40 MHZ
c. 4 MHZ
d. 6 MHZ

23. The signal of the BFO is coupled to Lhe:

a. grid of the detector.

b. grid of the mixer-oscillator.
c. grid of the R.F. AMP.

d. grid of the IF AMP.

24. How long is a wave length cf a signal at 6 MHZ?

a. 75 meters
b. 100 meters
c. 50 meters
d. 36 meters

25. What 1is the purpose of station WWV?

a. frequency and time siguals

b. music

c. air. 'z navigetional information
d.

o

« 2.8




77.03.07.00. A2-2
77.03.07.06.

26. What does (W stand for in signal characteriscics?
a. code wave
b. clear wave
C. continuous wave
d. cizan amplification

27. What is thz wave length of 3 MHZ?

a. 1500 meters
b 100 meters
c. 50 meters

d. 200 meters

28. Most of RF gain ~. a superheterodyne receiver is produced in che:

detector.
IF amplifier.
RF amplifier.
converter.

Lo o

29. The stages which are found in a superheterodyne recelver, but not in a TRF

are:
a. local oscillator, mixer and IF amplifier.
b. converter, detector, and power supply.

c. RE AMP, detecior, and mixer.

d. local oscillaior, detector and converter.

30. To what components ‘cf a rotary band switch are the. wires soldered?

a. arms

b. decl:is
C. Woarels
G strips

o 279




77.03.07.00. A2-2

UNIT PRETEST ANSWER KEY: SUPERHETERODYNE RECEIVERS

Lap
01 1 D
2 D
3. B
4 A
5 D
02 6. A
7. C
8. C
9. A
10. B
03 11. A
12. D
12, C
14. D
15. B
04 16. A
17. D
18. D
18. C
20. C
05 21. ¢C
22 A
23 D
24 C
25. A
06 26. A
27. o
28. C
29, D
30. B

250
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CERFORMARNCE ACTIVITY Convertor Circuit Functions

OBJECTIVE:

Identify terms commonly used in the industry to describe the function{s) cf a con-
vertor circuit used in a radio receive!

EVALUATION PROCEDURE

RESOURCES:

Successfully complete at least 80% of the items on a multiple-choice test about this LAP

Basic Radio, Part 2

, Heath Company

PROCEDURE:

1.

2.

Read pages 79-83 in Basic Radio (Part 2)
Take the LAP test

Principal Author{s): P. Schuster
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Student:
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PERFORMARNCE ACTIVITY: Building a Superheterodyne Receiver

OBJECTIVE:

Given parts, equipment, and supplies; assemble a superheterodyne receiver according
to the manufacturer's specifications and following the procedures described in the text,
Basic Radio, Part 2.

EVALUATICN PROCEDURE:

Assembly is evaluated at the completion of this Unit.

Successfuliy complete at least 80% of the items on a multiple-choice test about this LAP.

RESOURCES:

Basic Radio, Part 2, Heath Company.

Heat Kit EK - 2B.
Hand tools.
Soldering iron
Soldering tools.

PROCEDURE

. Read pages 84-89 in Basic Radic (Part 2).

2. Build a superheterodyne receiver following steps on pages 8"-§7.
3. Do the experiment described on pages 88-89.

4. Answor guestions on page 89.

5. Check answers with key on page 120.

6. Take the LAP test.

Principal Author (s): P. Schuster
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4., C
5. B \
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9. A
10. A
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PERFORMANCE ACTIVITY: ___Receiver Alignment

OBJECTIVE:

Describe the procedures for using electronic test equipment when aligning a super-
heterodyne receiver.

Describe the procedures when not using electronic test equipment for alignment of a
superheterodyne receiver.

EVALUATION PROCEDURE:

Successfully complete at leas* 80% of the items on a multiple-choice test about this LAP.

RESQURCES:

Basic Radio, Part 2, Heath Company.

PROCEDURE:

1. Read pages 90-97 in Ba.ic Radio (Part 2).

2. Take the iL.AP t. -t

Principa! Author(s): . Schuster
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PERFORMANCE ACTIVITY: Aligning a Superheterodyne Receiver

OBJECTIVE:

Given equipment and supplies, align a superheterodyne recziver 1ccording to the manu-

facturer's specifications and following the procedures described in the text, Basic Radio,
Part 2.

EVALUATION PROCEDURE:

Alignment procedure is evaluated on the unit performance test.

Successfully complete at least 80% of the items on a multiple-ctoi-. test about this LAP.

RESOURCES:

Basic Radio, Part 2, Heath Company.

Heath Kit EK - 2R
Alignment tool set
Harnd tools

Vacuum tube
Volt-Ohm meter

RF signal generator

PROCEDURE:

1. Read pages 97-99 in Basic Radio {(Part 2).

2. Adign tize superheterodyne receiver following the steps on peges 97-98.
3. Answ:r questions on page 99.
4. Check answers with the key on page 723.

5. Take the LAP (est.

Principal Author{s); ©. Schuster
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PERFORMANCE ACTIVITY: __ > 0Tt Wave Signals

QBEJECTIVE:

Describe the characteristics of a short wave signal.

EVALUATION PRCCEDURE:

Successfully complete at least 80% of the items on a multinle-che'ce test about this LAP.

RESOURCES:

Basic Radio, Part 2, Heath Company.

PROCEDURE:

1. Read pages 100-106 in Basic Radio (Part 2) .

2. Take the LAP test.

Principal Author(s): P. Schuster
O
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PERFORMANCE ACTIVITY: _

File Code: 77.03.07.06.A2-0

11-18-75
Dite Published.

Studsnt:

Date:

Buitding Short Wave ana Beat Frequency Oscillators

OBJECTIVE:

GCiven parts, equipment, and suppiies; assemble and align oscillators for short wave

band and continuous wave reception according to the manufactyrer’s
and foilowing the procedures described in the text

EVALUATION PROCEDURE:

spacifications

. Basic Radi_g, Pairt 2.

Assembly and alignment ar~ evaluated on the unit perforinance test.

Successfuliy complete at iz2ast §9% of the items on a multiple-choice test about this LAP.
Y P

RESOURCES:

Basic Radio, Part 2, Heatnh Coapany.

Heath Kit EK - 2B.

PROCEDURE:

1. Read pag< -5 00 Ra;lﬂ Hacy (Part 2).

| 1]

the steps on pages 106-312.

Build oscillator circuits for short wave and continuous wave recepticn following

3. Perform experiments 1 and 2 described on pagas 113 and 1lé.

4, Answer questions on page 116.
5. Check answers with ey on page 121.
6. Take the LAP test.

Princisei Authior{s): P. Schuster
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UNIT PCOST TEST: SUPERHETERODYNE RECEIVERS

77.53.07.01.

1.

What ig the frequency difference betwean the local osciliator aand the incoming
slanai?

a. one cannot telil due to lack of information

b. 1200 ke

c. they are the same as the IF frequency

d. 1655 kc

Why can a high Q coil be used in the IF amplifier of a superhetercdyne radio?

a. because of the clugle frequency of the IF

b. utilizes a local oscillator

c. better signal strer.gth

d. high frequency input

What is the IF AMP inpur frequency in a superheterodyne receiwver?
a. 4,55 HZ

b. 455 MHZ

c. 455 KHZ

d. 45.5 KHZ

What type of tube may be used ia the radio mixer circuit?
a. pentcde

b. trdode

Cc. i)nw‘:;b‘{-‘,l"’_(i

ar tetyode!

What makes the Input of the converter and the fraquency of the local
oscillator chliinge frequency at the same time?

varying the modulation

a ganged cepacitor

varying the input frequency
two colls

an T
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0. What does the AVC circuit Jdo to the sensitivity of a superheterodyne receiver?

a. increase it.
b. decrease it
c. keeps it constant
d. removes the noise

7. What is the purpose of the AVC circuit in a radio chassis?

a. to control the RF signal
b. to control the grid bias
c. to strengthen the signal
d. to control amplification

8. Does the volume control of a superheterodyne radio have any effect on the AVC
voltage?

a. occasionally
b. possiblyg

C. yes

d. no

S. The main function of the AVC circuit in a superheterodyne receiver is to:

a. keep the IF frequency constant..

b. amplify strong signals.

C. amplify weak signals.

d. keep the signal to the IF input the same.

10. If the local oscillator goes dead, what will result?

a. nothing will change

b. there will pe ne output from the radio
c. tue AVO will guit

u. the IF would not operate
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11. When aldigning a receiwver without using instruments, what secticr must be
agssumed to have been aligned at ihe factory?

a. 1F AMP

b. oscillator
< converter

d. aud. 0 output

12. Why shouldn't a metal screwdriver be used to align a radio?

it will damage the radio componan:s
it will make the audio drift

it will detune the redio

it won't fit

TV o T v V)

13. The coil adjustments for both the oscillator circuit and the input tuned
circult are always made at:

a the low end of the broadcast band.
b. the high end of the broadcast band.
c 455kc.

d the middle of the uvroadcast band.

14. Three circuits have to be aligned in a superheterodyne radio. They are the
IF circuits, the osclillator circuit, and the:

a. mixing circuit.
b. RF AMP.

c. AVC.

d.

audio drive.
15. A recelver ic aligned for:

best performance.
customer satisfaction.
best seiectivity.
best signal.

an o

zziwr'
AR
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77.03.07.04.

16.

17.

18.

19.

When adjusting an IF transformer, at what frequency should the generatvr..
be set?

1755 kc
1200 ke
60 kc

455 ke

=S o T =}

The trimmer of the antenna of a radio should be adjusted for:

455 ke.

maximum volume.

maximum AVC volcage.
local station frequency.

no o

Two instruments that are generally used for alignment are a RF signal generator
and:

a. a local gtation.
b. a sweep generator.
c. a voltmeter.

d. an ohmmeter.

What is the frequency range in an A.M. radio?

a. 500 - 1750 kc
b. 455 - 1800 kc
c. 750 ~ 1450 ke
d. 550 - 1650 ke

tlhen aligning a radio receiver, the test instrument (volt-meter) is nsually
connected to the:

Gharv output.
spezker.

IF AMP,

AVC filter,

| =N o I ey « 1]

2.6
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77.03.07.05.

21.

22.

23.

o
I~

25.

Which of the following lengths in English measure would be equal to one meter
in the metric system?

N O

=

at

41.21 iaches
36 inches
39.37 inches
37 inches

is a nickname for morse code signals?

teletype
CW

WWV

.M.

components in a radio change when the band selector is respositioned
A.M. to short wave?

detector circuit

antenna and oscillator circuits
local oscillator

IF circuit

is the biggest difference between a frequency of a low value and one
high value?

the need for separate radios
frequency

wave-length

cycles per second

a2t is the frequency of the BFO in a short wave receiver?

455 ke

456 kc

the incoming signal plus 45%5 ke
same as the incoming signal

207
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26, What is the biggest difference Letween a standard A.M. radio and a short
wave radio?

a. BFO

b. detector

c. antenna and oscillator
d. IF AMP

27. The local oscillator is designed to generate a signal which is:

unmodulated and gqual teo the IF signal f -equency.

modulated with 400 cycles and gqual to tw.ice the IF carxier.
c. unmodulated and equal to the sum oy difference of the RF signal freguency '
and the IF signal frequency.

d. unmodulated and equal to the sum of the RF signal frequency and twice
the IF signal frequency.

o

28. When a receiver i1s aligned for short wave, which component should not be

realigned?

a. AVC

b. the detector
c. the IF AMP
d. the BFO

29. To what components of a rotary band switch are the wires soldered?

a. wafers
b. decks
c. strips
d. arms

30. Whz*r term exrr-esses: the ability of a receiver to select one radio station and
rejec. uaotner?

a. tuneability
b. selectivity
c. sensitivity
d. detectability

Tas

[
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UNIT POST TEST ANSWER KEY: SUPERHETERODYNE RECEIVERS
LAP
01 1 C
2 A
3 C
4 C
5 B
02 6. A
7. D
8. D
9. D
10. B
63 11. A
12. ¢
13. a
14, A
15. A
04 116. D
17. B
18. C
19. D
20. D
05 21. C
22. B
23. B
24, C
5. B
06 26. C
¢7. C
28. C
25. B
30. B
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UNIT PERFORMANCE TEST: SUPERHETERODYNE RECEIVERS

OBJECTIVE:

Given parts (Heathkit EK-2B ), equipment, and supplies, assemble a super heterodyne
receiver, shortwave band and beat frequency oscillator (BFO) according to the
manufacturer's specifications and foltowine the pooc>dures descr'bed in the text,
Basic Radio, Part 2, pp. 84-115.

TASK:

The student will be given components, tools and equipmenr: to assemble a super
heterodyne and shortwave receiver.

ASSIGNMENT:

CONDITIONS:

The student will .. tested in an environment similar te that of a radio-TV repair shop.
He will be s 2zivsdd with the samie tools and reference manuals normally available tc

radi- TV service persons. Mo may receive no assistance from other students ot the
instructor.

Basic Radic, Part 2, Heath Co., 1961.

Heathkit, Model EK-28, Heath Co., 1961.

Soldering tron, necdle nose pliers, nut driver set, screwdrivers, 6"

crescent wrench,

Wk
>
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ZRFORMANCE CHECKLIST:

OVERALL PERFORMANCE: Satisfactory Unsatisfactory

CRITERION
Met Not Met

Objective 1:

1. Proper solder techniques.

Criterion: Basic Radio, Part 2, Page VIII-IX,

2. Proper placement of components.

Criterion: Basic Radio, Part 2, Pages Ill and 113.

3. Proper wiring installed.

Criterion: Basic Radio, Part 2, Page 111.

4. Tubes and '"mp light when voltage is applied.

“riterion: Basic Radio, Part  Pages 49 and 79.

Basic Radio, Part li, page 16.

5. Successful completion of the circuit evaiuation.

Criterion: Basic Radio, Part 2, Page 113-114.

6. Follows safety procedures.

Criterion: Basic Radio, Part 2, Page 16.

7. Temporary type lap joints used when applicable.

Q Q1)
ERIC Vi
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(Checklist continued)

77.03.07.00.A1-5

CRITERION
Met Not Met
| Criterion: Basic Radio, Part 1, page 47 and 49.
8. Task completed in allotted time.
Criterion: Doesn't exceed 8 hours.
Student must meet criterion on 6 line items to obtain an over-
all score of satisfactory.
F. S -
L —— e —t
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LAP TEST: CONVERTER CIRCUIT FUNCTIONS

What are two disadvantages of a TRF radio?

(oW o v ]

variable capacitor and a low Q coil
low Q coil and a trimmer

high Q coil and a trimmer

converter and TRF

PP

The signal that is incoming to the IF amplifier from the converter contains:

o

[= Vel

oscillations.

sine waves.

audio modulation.
broadcast signals.

What does the arrow symbolize in the primary and secondary windings of a RF
or IF AMP transformer?

a.
b.
c.

d.

direction of windings
they are installed in this direction
a variable iron core
requires a special tool for alignment

One signal to be mixed comes from the radio station, the other comes from:

the local oscillator.
the IF amplifier.

the trimmer capacitor.
the RF amplifier

type of Lube may be used in the radio mixer circuit?

tetrode
pentagrid
triode
pentode
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6. What is the frequency difference between the local oscillator and =he in-
coming signal?

a. 1200 ke

b. they are the same or the IF frequency
c. 1655 kc
d. one cannct tell due to lack of information
7. To which stage is the radio converter next connected?
a detector
b RF AMP
c. IF AMP
d. oscillator

8. In radio terminology, AVC means:

a. automathc volume control.
b. automatic wvarisble control.
c. DC voltage

d. automatic listeaing device.

9. The frequency of the oscillator and the frequency of the input tuned circuit
are always the same number of:

a. KHZ.
b. HZ.
c. MHZ.
d. 60 HZ.
10. The IF amplifier in a superheterodyne recelver 1s tuned to what frequency?
a. 455 ke
b 60 ko
c. 12075 e
d. 1655 ke

O 3 {-’.\ 4
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1. How would one describe the signal from the comverter tube that is coupled to
the IF AMP in relationship to the two original signals?

\-;\\\\\vr.

LAP TEST: BUILDING A SUPERHETERODYNE RECEIVER

a. they differ
b. they are the same.
c. they are similar in respect to oscillationm
d. they compare to the frequency of the local oscillator
2. What 1s the function of the AVC filter in 2 superheterodyne radio?
a. changes AC to DC
b. frequency tuning
c. coupling
d. changes PDC to DC

3. Does the volume control of a superheterodyne radio have any effect on the
AVC voltage?

a. yes
b. occasionally
c. no

d. possibly

4. The main function of the AVC circuit in a superheterodyne receiver is to:
a. amplify weak signals.
b. amplify strong signails.
c. keep the volume level constant.
d. keep the cignal to the IF input the same.

3. Tn a sy%p._-rheterodyne radio, the capacitors parallel with the IT transformer
are usgsed for:

a. sensitivity.

b. frequency tuning.
c. coupling.

d. 1200 ¥ilZ tuning.
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6. Which of the following parts of a pentogrid and pentode tube is AVC voltage
applied to?

a. plate

b. screen grid
c. cathode

d. control grid

7. What shouwld one use to align an IF amplifier in a superheterodyne radio?

a. an AVC bias

b. an audio generator
c. a voltmeter
d. a signal generator

8. What does the AVC circuit do to the sensitivity of a superheterodyne receiver?

a. increases it
b. keeps it constant
c. removes the noise
d. decreases it

.y

9. what device is used in a superheterodyne radio to couple signals in and out of
an IF amplifier stage?

a. transformer
b. resistor

C. capacitor
d. iron core

10. 4hat is the purpose of the AVC circuit in a radio chassis?

a to control amplification
b. to strengthen the signal -
c to contvui the PT signal
d Lo countrol che grid bics
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LAP TEST: RECEIVER ALIGNMENT

1. When aligning a receiver without using instruments, what section must be as-
sumed to have been aligned at the factory?

a. audio output
b. IF AMP
c. converter
d. oscillator
2. The trimmer capacitor for the input tuned circuit and the oscillator tuned

¢ircult are adjusted at:

a. the middle of the broadcast band.
b. 455 kc.
c. the low end of the broadcast band.
d. the high end of the broadcast band.
3. What 1s the first step one should take when aligning a radio receiver?
a turn the instruments on
b. position the pointer
c. turn the radio on

d. let all equipment warm up properly

4. If a station is tuned in at 1300 kc and the local oscillator is operating,
what 1g the frequency in the second IF amplifier?

a. 455 kc
b. 1755 ke
c. 1300 kc
d. 844 L
5. In a superheterodyne radio, on which component of the converter tube does the

four frequencies usually appear?

a. grid

b. cathode
c. AVC

d. plate
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6. The coll .djustments for both the oscillator circuit and the input tuned
¢ircult are always made at:

a. the high end of the broadcast band.
b. the low end of the broadcast band.
c. the middle of the broadcast band.
d. 455 kc.

7. In a block dilagram, which circuit is next in line from the IF amplifier?

a. audio output
b. AVC
c. detector

d. local oscillator

8. Three clircults have to be aligned in a superheterodyne radio. They are the
IF circuits, the oscillator circuit, and the:

a. R.F. AMP.

b. AVC.

c. mixing circuit.
d. audio drive.

9. A receiver 1s aligned for:
a. best signal.
b. best selectivity.
c. best performance.

d. customer satisfaction.

10. You are about to -align a receiver. This means you are about to adjust the:

a. AVC.

b. R.F. signal.

c. negativ- voltage.
d. 12> signral.
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\\\\\\\\ LAP TEST: ALIGNING A SUPERHETERODYNE RECEIVER

1. When adjusting an IF transformer, at what frequency should the generator be
set?

1200 ke
60 kc

1755 ke
455 kc

Lo o

2. In an IF transformer having separate primary and secondary coils, the secondary
is tuned to:

a. twice the primary frequency.
b. the same frequency as the primary.
c. one-half the frequency of the R.F. frequency.
d. the same frequency as the local oscillator.
3. When aligning a superheterodyne radio, the signal generator is connected to the:
a. oscillator.
b. antenna terminals.
C. IF AMP.
d. AVC filter.
4, The mixer stage in a superheterodyne radio receives signals from:
a. the oscillator and the IF AMP.
b. the oscillator and antenna.
. the antenna and the I.F. AMP
d. the detc:tor and the oscillator.

5. Two instruments that are generally used for alignment are a R.F. signal gen-
erator and:

sweep generator.
a local station.
a voltmeter.
an ohmmeter.

Ao o

rg .
309
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10.

Trimmer capacitors are used on ganged tuning capacitors to:

a. eliminate the necessity of shielding.

b. pravent oscillation.

c. prevent feedback from plate to grid.

d. overcome slight discrepancies in tuning capacity.

What is the frequency range in an A.M. radio?

a. 455 - 1800 kc
b. 500 - 1750 kc
c. 750 - 1450 kc
d. 550 - 1650 kc

The trimmer of the antenna of a radio should be adjusted for:

a. local station frequency.

b. maximum AVC voltage.

c. 455 kc

d. maximum volume.

When aligning a superheterodyne receiver, one should start with the:

I.F. transformer nearest the R.F. section.
trimmer capacitor on the tuning capacitor.
padder capacitor.

R.F. oscillator-tuning coil slug.

Lo o

The top and bottom slug of each I.F. transformer should be adjusted for:

local station frequency.
maximum volume.

455 kc.

AVC volitnge.

om0 Op
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SHORT WAVE SIGNALS

1. Where does the mixing or beating process take place in a short wave re-
celver using a BFO?

AN o

3. What

an oo

' 4, The
is ¢

o

[eV ol

detector
mixer oscillator

converter
IL.F. AMP

is the frequency of the audio heard in a short wave radio using a BFO?

455 KC
544 KE€-
456 K€
1000 HZ

frequency is the 40 meter band close to?

4 MHZ
40 MHZ
7 MHZ®
6 MHZ

selector on a radio which changes one range of frequencies to another
alled the:

selector knob.
band switch.
fine tuner.
turner.

5. Which of the following lengtihis in English measure would be equal to one meter

in t

AN TR

he metric system?

36 inches
37 inches
41.21 inches
39.37 inches
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6. What is a nickname for morse code signals?

a. Cw
b. teletype
c. WWV
d. F.M.
7. What components in a radio change when the band gelector is respositioned from

A.M. to short wave?

a. antenna and oscillator circults.
b. local oscillator
c. detector circwdt

d. 1.F. circuit

B. What is the biggest difference between a frequency of a low value and one of
a high value?

a. speed

b. wave-length

c. the need for separate radios
d. frequency

9. The device which is needed to create audio when CW is belng transmitted is:

a. WWV.

b. unmodulated signal.
C. BFO.

d. short wave.

10. What is the purpose of station WWV?

a. music

b. airplane navigational informnation
c. freqrency and timc signals

d. F.ol
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LAP TEST: BUILDING SHORT WAVE AND BEAT FREQUENCY OSCILLATORS

1. What is the biggest difference between a standard A.M. radio and a short
wave radio?
a. detector
b. I.F. AMP
c. BFO
d. antenna and oscillator

2. What 1is the wave length &f 3 MHZ?

100 weters
1500 meters
200 meters
50 meters

AN T

3. What does CW standé for in signal characteristicse?

continuous wave
code wave

clean amplification
clear wave

[« Mo WLw AV

4, To what components of a rotary band switch are the wires soldered?

a. strips
b. decks
c. wafers
d. arms
5. Wha: term niuwresses the nhillity of a receiver to select one radio station

and reject another?

tuneability
sensitivity
selectivity
detectability

an o




Page 2 77.03.07.06. A2-2

6. When a receiver is aligned for short wave, which component should not be
realigned?
a. the detector
b. the I.¥. AMP
c. AVC
d. the BFO
7. The stages which are found in a superheterodyne receiver, but not in a TRF are:

a. 1local oscillator, detector and converter.
b. iocal osciliator, mixer and I.F. amplifier.
c. R.F. AMP, detector, and mixer.
d. converter, detector, and power supply.
As

the frequency gets higher, the wave length:

a gets smaller.
b. doesn't change.
c. gets larger.
d multiplies.

9. What do the initials "BFO" refer tc in a short wave radio?

a. code for CW
b. beat-frequency oscillator
c. before first oscillator
d. code for WWV
1. What term expresses the ability of a receiver to pick up weak signals?
a. selectivity .
b. detectability
c. tuneability
d. sensitrivity




