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- Holecule, made up of stoms.

2, Atom, smallest particle of any clomem, made up of elecirons and protons.
~ Fumber and arrangemeat of electrons and protons éetermines natuore of slenmntc
3., TFucleus of atom made up of protons and electrones - pesitive chargs.
4, Protons - positive charge.
‘5., Electrons -~ megative charge. ,
6. In normel atom, number of electrons equals number of protons and charges cancel
- eaoh other, leaving atom uncharged,
7. Pody having shortage of electrons ~ positively charged.
8. TIody having excess of electrons - megatively charged.
9., Electrons and protons balanced - uncharged or neuiral bhody.
10. lLaws of eloctrical charges ~ (2) Unlike charges sttract.
- {b) Like charges repel.
11, Flow of electricity - flow of electrons = negative to positive,
= flow of current -~ pogltive %0 negative.
12, Conductor - Material in which elsctrons move freely from aton te atom, Used
t0 carry an electric current,
13. Inmsulator - Material in whioh electirons move with difficuliy from atow to atom,
Used to preveat the flow of an elesciric currsus,
Flecirical Clxcuit

6o

In order tc have a flow of electricity (electrons) a path of condncting material
mast De provided for the flow. Thias path is called 2 cirecuit. Ia order to stars
and maintain the ourrent flow en external force must be spplied. (Fattery, cloctrie
generator, otc.) ,

Closed circuil -~ Complate path from negative to positive, necessary for flow aof
ourrent.

Short cirouit - Extremely short cloged ciremit, usuzlly undesirsble as 1t by-
passes the floy of current and prevents i¢ flowing in the propey
oirevit,

Open oircult <« Incomplete or broken path, permits mo flow of current in olrculf,

Series oircuit -~ Circuit in which two or more pieces of electrical equipment are
oonnected together in such a wey thet the current must flov thraugh
all units in order to flow through gny one, if the circuill through
one unit is broken, there will Be nc ourrent Llow throuwgh any of
the othars,

Parallel circuit = Circuit in which two or more pleces of electrical squipment are
comnected together im such & way that the current flows through
sach unit without depeading upcon any other unit to complete the
oircuit. If the circuit through one unit is brokem, the current
flow through the cother units will not be affected.

MR:dw
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.3scture $2.
FUNDAMENTAL RADIO

Fatural meguste - lodestones,
Poles of magnot - sorth snd south,
Magnetioc sabstances -~ iron, steel, nickel, cobalt, alloys.
Honpna@otic subetances - copper, brast, alumima, non-mpetals, oic.
Retentivity - ability to retain magneiio siate~rasidusl megnstiem, veon
_ - v G 'fﬁw«/m Ao [ R

Pormeghility - ease with which substance can bs magnefised. Mz/,.,m,}- ‘7%0 il
laws of mognatic attraction and repulsion.

() Unlike poles attract, liks poles repsl,

(b) Porce botween magnetic poles varies inversely as the square of
the distance between them,

i 8, Magnetic kizmes of forces, magnstic fleld, flux. ""”"“”7""““/“‘ / > SR
Al , . Y,

’ 9, Hagaetic shislding. /

\‘

\

10, Molacular theory of magnetism,

B e TISM
. 1. Magnstic fisld set up in condnctor carryinz a current,

2. Dirsction of field about a conductor Cepends upon direction of current
flow. Right-hand ™ale - grasp conductor with right hand with thumb
pointing ia direction of current flow., Fingers will point in direction

} of magnetic field.

3, Strength of field depends upon streagih of current flow.

L, Conductor in form of coll ~ solemoid.

(a) Much stronger magnetic field. ;

(b) Fieléd similar to bar magnet with rorth and south poles.

(c) Pield strength depends upon (b) number of turns oz coil (2)
strength of current (3) closensss together of turns,

(d) Strength of electiro-magnet measured in ampsre-turns (amperes X turns ).

(e) Introduction of cofis of magnetic materisl greatly sirengihens
magnetic field,

(£) Direction of field about solenoid depends upon dirsction of current flow.
Right hand rule - grasp solsnoid with right hand so that fingers point
in direction of current flow in each turn. Thumd will point to north

p°1°o
5, Strength of magnetic fleld - flux density - number of lines of force per
anit area, : :
¥Rs dy
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Units.
Counlomb,

Ampare.

Milliampere., 5, % «n @mpec

Volt.

Kilovolt, sobp wils
Millivelt,

Microvolt,

Chn,

Megobm,

Resiativity.

Ohms law,

Yoltage drop.
Resistors.

Golor code,

Power.

Watt. n
Kilokats. roos Halt?

Power rating.,

RESISTOR COLOR CODE

Black
Byown
Red
Orange
Tellow
Green

LM EWVWNHO

FUNDAMENTAL THEORY

Quantity of current.
Unit of current flow,

Unit of pressure.

Unit of resistance.

Pormula.

Unit of power.

Blue 6
Violst 7
Grey 8
¥hite )

Each resistor has 3 color bands,

The firat repressnts a digit,

G

The second represents a digit. :
The third represents the nuumber of zeros to be added.

MR:dw
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FUNDAMENTAL RADIO

Lecture Nogb

=mpcnetic 1 tio

Megnetic lines of force cutting across & conductor induce s
current in the conductor. (Megnetic fisld muct be moving with
relation to the conductor in such a way that conductor passos
through 1ines of foree).

Direction of current flow depenis ﬁpon Aireetion of motion of
~magnetic fleld eutting conductor,

Strength of current depends upon -
1. Strength of magnetic field,,
2, ZRate at which lines of force cut conductors,

Stronger current induced dy ueing sclercid and esusing the turns
of the solenoid to be cut by a magnetie field, either by movin
the coll or the magnetic field. :

Strength of current induced in o solencid depends upon &
1. Strength of magnetic field,

2. Rate at which megnetic fleld cuts conduetors,

3. Number of" turns being cut by magnetic field,

Tenz! Law = In every cace of electro-megnetic induction the induced

current sets up a magnetlc field opposing the motlion of the inducing
field, In no cese is the induced elesectrical energy greater then the
mechanical energy used to induce 1%,

Appl*cation of electrc—magnetic induction e olectric generaaur. dynamo,

Algggnﬂggng Currgng

2s

8
L,
S

Direct current i8 a current that flows slways in one direction., There
are definite positive and negative temminals to the voltage source.
Example = batteries.

Alternating current is a current that is continuelly changiny its
direction of flow, There are no definite positive or negative terminalsg
to the voltege source. Example = voltegas from a generstor in which the

conduntors ere first cutting the magnetic field in one direction and then

in the opposite directicn,
Cycle = One complete chonge in direction of flow.
Frequency « Number of cyclés per second,

Penk voltage or current (AC) - highest valuwe reached during cyclec

=2



. Alternating Current (cont®d.)

6e R.M.S. voltege or current (AC) « one ampere (R.M.S.) it that current
that will produce the same amount of hect as one ampere DC.

R.M.5., voltage or current e ,707 x pesk voltage or current.
€8s = If pesk voltage is 100 voltd, ReMeSe voltoge m o707 x 100 m 70,7 volte.

Transformers

1. Voltage is infuced in one coil by placing it in the magnetic field
of another coil through which AC i3 flowing.

2, Primary = Coil to which AC is-sppliecd,
Secondery « Coil in which voléege 1o induce,

3. In iron core transformers volis per turn in secondary ie equal fo
volts per turn in primery. ]

©e8e = Primary turns = 100 = Primsry volte = 200
Primary volts per turn e 200 u 2
100

Secondary volts rer turn = 2

4, Voltage induced in secondary (voltage and turns on primery ! ixed)
depends upon number of turns on secondary. »

. e.g: = In above example = Secondary volis per turn e 2

Therefore, total seccndaz-y voltege = no, of turng x 2
or secondsry voltege = secondery turns x primary voliage
; primary turns .

5. Step-up or step=down transformers.

QPrecssoesepertocar
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Lacture 45, :

ﬂhbn the surrent floving in a conductor vardes ths field varies. The changing field

at sll times tries tc oppose the veriatioms in the current. For exsmple, if a
gurrent bullde wp & field and suddenly reverses direction, the field befors dying

- out and changing its direction will resist the change, as 1f it had inertia beoanse

e? n comnter ENF or induced voltage. This property of s olrcult, opposing change of
ourreni because of induced counter voltage, is called self inductance.

This EMF is made much stronger when the conductor is wound in the form of a coil,
Inductance is desired in radio circuits and are deliverately ingerted in the form
of coile.

The unit of indnctance is one Fenry. Whem a curront change of ope ampers 7er gecond
produces in it sn induced voltage of 1 volt, the circuit has an inductancs of one

Henry. »
The inductancoe of a coll is fixed by its design und varies with the following factorss

L=8x d2n2 1 k Honrles

= constant aumber
diameter

no. turns %
length

form factor (ratio % )

b ]

86 8 81 B

d
n
1
K

it

Millihenrics nye

1000

Vel

nries
1,000,000

L1

Mierohenries

Fha above formula applies to an air core coil only. When sn iron core is used the
irductance may be increased as much as 25.,0-’.!0/1.,. In the case of ailr inductance
remains constant. In the case of an iron core inductance may vary depending on the
extent of saturation of the core.

Bxamplas of colls used in sets are -

1. Antenna colils.

2. Oscillator coils,

30 I.7. coils.

4, Choke coils.

W= Geeln

e have thus far only considered the effects of self inductance. Of equel importance
is the effect of mutual indunctance, As the magastic fiocld varies 1% induces a »
voltage in any other winding which haprens to be in its path. This effect is called
mutusl inductance and the value depends on the distance betwsen the coils. Sach coils
are said to be coupled together and the distance between them is very impordent in
determining the best value.of coupling. ;

D.C, flow - no opposition.
4.0, flow <« varying oppoeition.
Frogquency +« Oycles por second.







FUMDAMENTAL BADIO COURSE

Lecture No. 6
Capacitors ‘ ; :
1. Elementary form - two metal plates separated by sn insulater celled the
dielectric.

2 Capacitor is able to hold electrical charge, as positive charge on one plats
attracts and holds electrons in opposite plate.

3.’ Unit of capacity - farad (microfersd and micromicrofarad).

l&.}‘ Capacity of capacltor depends upon -

1 -~ Area of plates. Greater area, greater capacity.

2 ~ Thickness of dielectric. Thicker the dielectric, lower the capaclty.

3 « Nature of dlelectric. Higher the dielectric constant, greater the
capacity. : :

5. Breakdown voltage - hlghest voltage that dielectric will stand without ol I /
breaking down. /Q*,W( M ";fj( //,,, c.ﬂ,évﬂ—c—ké /— 4 (,-(7¢ Frezie ;«d/

6. Capacitor wnl prevent flow of DC, but permit flow of AC,

7, Capacitative Reactance (Xs) depends upon =
1 - Capacity of capacitor. Higher the capacity, lower the reactance.

’ 2 - Frequency of AC, Higher the freg., lower the reactance.
Xo (ohms) = . =)
* 21 P (cycles) x C (farads)
&

8. Types of capacitors -

Fixed - paper, mica, eslectrolytic.
Variable ~ gangs, trimmers.

9. Uses of capacitors -
1 = Filter capacitor - stores up slectrical charges. ‘
2 = Blocking or coupling cepacitor - blocks flow of DC while allowing flow
of AC,
3 = By=paes capacitor - provides low reactance path for AC without affecting
the DC characteristics of the ecircuit.
4 = Tuning capacitor - forms part of a resomant circuit,

(R R R RN NEE RN R
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Lecture § 8

VACUUM TUBE THEORY

dacu\m tube operation depends on the acticn of electrons, As energy is applied to the
onductor in the form of heat, electrons ciart to move. If enough hest im applied, the
conductor becomes red or white hot und electrons break through the surface and escape
into space. This is called "herm ; !

f»(‘:‘(‘zézaxv)

This emisag;n offélpm»"tns Aex

(1) 4ires of emitter. \:444149

(2) Hatare of material, .—F.ted

(3) Temparature, =k

(4) Natare of medium surrouanding the conductor. a 7«1/;:4(

The number cf alectirons emitied varies directly as the area, In vecuum tubes the pres

is fixed by design, The bsst known materials are thoriam, tungsten or oxide coatings,

or a thorium tungsten mixture, The temperature is very important since ths electron flow
varies directly aes the temperaturs. In tubes the h2at is epplied Uy means of sn electric
current. I% ia therefore im?ortaat to have control over the current flowing so that ths
temperature will be koown,

.
43

2

&t

The medium must be a vacuum or very closs to it, If slr is present it will spead. combustiom
and burn up the conductor, If gases are present, tiey will offer resiatance to the flow
of electrons,

1

hode, 1t can be ﬁirew,”vg or indlirec

Gathode - The emitter in a tube is called the cat %
heated, In the case of direct heating, the coating which gives off elecirons is painted
n the conductor through which current flowe. Emission is instantsneous and these tudss
e usually used in battery sets., In indirect he atiﬁ ﬁ*a conductor 1ls surrounded by
he plate which gives off the electrons, bdut not in contact with 1t, I% tekas = few
seconds for the emiesion to start. This type is used on A.0, currents.

spage Charge - Electrons constitute o nezative charge of slectricity. As more slectrons
leave, the cathode becomes more positive, After a shors tims, o negative charge accumlates
in the tube a ghort distance from the cathode which tends to repel electrons back, The
cathode also tends to attract electrons back., Therefors, many electrons will return unlesg
other attractlons or forces are provided, The negalive charge present in space is called
the Space Charge.

Suppose a plate were added in the tube. If there was no charge oa it electrons would not
be attractéd or repelled, Theres would be no difference. If the plate is negative it will
repel electrons back into the space charge. But if it ie made positive i% will ettract
electrons, and 1f the plate circuit is complete, currsn$ will flow. Electrons will reach
the plate and continue through the circuit back to the cathode. Current will actually

flow from plate to ocathode and ie called plate current. 7The strength of the current dependa
on both the plate attraction and the temperature of the emitter. Usually the latter is
fixed so that the plate curreat depends on the value of positive plate voltage. As

plate voltage increases the plate current incresses: i.e. more electrons are attracted

to ths plate, This will contimve until gll ths electrons emiited are being absorbed,

There can be no further increase znd a condition of gaturstion exiats. :

a9 Klectrode Tubs - A tubs contéining only a cethode 2nd a plate is celled a diode.

When positive voltage is applied to the plate, electrona will flow into the plate cirecuit.
en the plate is negative, it repels electrons and no curvent flows, If A.C. is applied,
is alternately positive and negative. Current flows out of the tube only durirg







FUNDAMENTAL RADIO COURSE
LECTURE £9

The Radio Receiver

1.
2.
3.

The

(a)

(e)
(£)

crystal set,

tuned radio frequency (T.R.F.) receiver,

> guperhetercdyne -

Antenna stage tuned to desired station frequency.

Intermedinte frequency (I.F.) amplifier tuned to fixed freguency
(usually 455 Ke).

Local oscillator tuned to frequency equal to sum of station f b 5 o
frequencies, Oscillator frequency determines %o what staticn
frequency receiver will respond.

Second detector demodulates signal (i.e. removes modulation from
carrier).

First sudio freauency (AF) amplifier amplifies AF modulation,
Power smplifier steps up vower of AF modulation to drive loudspesker.

Examples

Receiver I.F. frequency (as determined in design) = 455 Ke.
FPreguency of station to be recsived (carrier freg.) = 600 Ke.
Modulation on station carrler = 1000 cycles.

Ant, stage tuned to 600 Kc, thereby strengthening signals of this
frecuency ant wenkening 21l otheras.

Local oscillator tuned to 600 Ke # 455 Ke = 1055 Ke, thereby producing
a beat frequency of 455 Ke.

Beat freauency of b55 Ke amplified by I.F, amplifier which is tuned
to this freguency.

Lkss Ke signal goes to second detsctor where the 1000 cyecle modulation
is removed from the 600 Ke carrier.

The 455 Ke ie eliminated and the 1000 cycle signal ies amplified by
the lst AF amplifier.

The 1000 cy. is further amplified and the power increased by the
power amplifier.

7. The 1000 cy. is then fed tc¢ the speaker and is reproduced as a
1000 cycle sound wave.
W. Moore
WM bhd Redio Inspection
Jan.11/50
















RESISTOR COLOUR CODE N

Blaeck
Byrown
Red
Orangs
Yellow
Green
Blue
Vioclet
Grey
White

WONA N EWN- O

Resistors are usunlly marked with three bandss Starting

with the band closest to the end, these indicate values
as follows:? 3

Aprg 5/50

First band represents & digit (from 1 to 9)

sacond " " (] n ( " 0 " 9)

Thirg ° n the number of zeros to be
added (from 0 to 9).

e.g. 1f the resistor has three bands, Red-Orange-Bluse,
the value would be 2 , 3 ., C00000 or 23 million ohms,

A fourth band, elther silver or geld, may bs added to
indicate tolerance as followss

Gold 5%
Silver 10%
Plain 20%
MR/bd M. Rolbin

Radio Inspection



1. Mount output transformer.
24 " electrolytic.
3 " first I.F. Part }

L, R deoond 1I.7. " 2
S« Capacltor .05 3525 pins 8 to (5 to 3).
6. *  ,03 from T.B, to 50L6 pin 3.
7. Resistor 220,000 from 50L6 pin 4 to 125Q7 pin 6,
8. . 1200 ohms. from T,B. to 12S5K?7 pin 6o
9, Output Red to pin 8 3525,
10, Brown to T.B.
4 ol Blue " 50L6 pin 3.
12, Eleetrolytic Red to pin 6 50L6.
13 Green to pin 4 50L6.
14, Black to lower terminal V.Ce
_15.<.f B Red leads from 3525 pin 8 to 50L& pin 6,
. 16. 125K7 * 6 " 50L6 " W,
‘ 7% 125K7 * 6 " 1st I.F.
18, 12547 ® 4 " 1st I.P,
194  12SA7 " 3 M 1gt I,F,
20, 125K & 8" 204 1.V,
| 2. 50L6 " &4 .® 2nd I.F,
22, Common Black V. Control lower terminal to 12S8K7 pin 5,
213, . B “ "125q7 " 3,
el S T 128Q7 pin 3 to 2nd 1I,F, middle terminsl,
G 25 155 Fog o U.C z:mogmw
: }/b’/ﬂ‘ MR:bd ,x ; '




1, Mount oscillator coll with terminals to left.
Count terminals from 1 to 4 from top, counter clockwlse,

2, Connect osclllator terminals as follows:
#1 Blue to oscillator section of zaugs.

3. #1 56 capacitor to 12SA7 pin 5.
4, #2 Wire to 12SA7 pin 6,
5 §3 3 magdhm raesiastor to first IF bottom right,
6. #3 TYellow wire to lance on gauge.
‘ 7> #3 +3.3 megohm to second IF top lef$.,
8. #3 025 capacitor to 125Q7 pin 5.
9. #4 Bus to 125K7 pin 3.
% 10s  12SA7 - Pin #8' Connect to green of ant. section of gauge.
p//, 11, 12sK? Pin #1 220,000 chm to pin #3 to pin #5.
\//’120 125K? A Pin #1 ,025 capacitor to pin #3.
L~ 3. 125K7 Pin j4 Green to lst IF top right.

* 14, 12SK7 .- Pin §5 ,005 capacitor to lst IF bottom right,

' 15, 12507 Pin {4 Connect to 2nd IF bottom left.




ENNRANENTAL RADIQ
1s Assemble gauge to bracket using 3 grommets, 3 washers, 3 screws, and
1 ground lance.

2. Connect 2 green stranded wires approx., 4" and 5" to bottom lug of entenna
saction.

% Connect 1 blue strended wirs approx. 2%" long to bottom lug of oscillator.
: section.

4. Connect yellow wire approx. 2&% to lance, )
B Mount bracket to bhausis usiﬁg 2 large washers and 2 screwe.
6., Mount spesker using 2 screws.

7.  Connect 2 leads from output transformor to speaker terminal board.

8, IZSAX pin 1 %o ground on socket,
v/

\/
./9., 125k plnlte. " M w
E : Y
VA
S
NS

10. 12507 pialte % v o
11, 50L6 pin 8 connect 180 ohm resimtor to 125Q7 pin 8 to pim 5.
12. 12S§? pin S cannsct 22000 ohm resistor to pim 5.
13, 125A7 pin 6 connect wire 13" longe Leave other end looses
P 14, 123&? pin 5 connect 56 cap. 'Leave other end looses
A 184 1zsq.7 pin_6 330 ¢ep to 125Q7 pin 3,
\//16; 120@? pin 6 connect .0025 cap to 50L6 pin 5o_

17, 50¢6 pin § n 470,000 ohm res. to 125K7 pin 5,

Vv
\//,180 'Volume control centre tap connect opl‘tO 12sQ7 pin 2,
i} 19, 12sQ7 piplz : " L&? ﬁeg; ta 125Q7 pin 3.
Ve 0., H ¥ # ‘ " " 150 cap to pin 5.
91, lzs§7 pla & "  to 2nd IF, bottom left,

o g @ .
/ 220 Vo}umc control top F : yello té??%?Ltop left,




