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:�H.NETEEl�TH WEEK. 
COUPLED CIRCUITS. "J� 

G.B.Todd.RMlc 

�UESTION #1. What is meant by coupled circuits? 

ANSWER ,{bl. Two circuits are said to be coupled when there i s  
a trar:.s:fer of energy from one to the ot,her. There 
are three ways of �ccompli this: by electro­
m.agnetic induction, by t1lectric induction. and by 
rf.H!istt: ·nee coupling. Besides these three, coupling 
is divided into two elasses • whetl"ler resistance", 
electrorr...ag:netic, or electric coupled. The two class· 
es are: direct and 11:1tHrect coupling. If the coup­
li:l:tg �: 1 common to b tdrcuits, whether it 
is resistance, inductarwe. or capacity, "bhe circuit 
is said t o  directly coupled. Indirect coupling is 
accomplished between circuits by nJSgnetically coup­
ling the inductances of each circuit, or by capaci-
tive coutJl us co r9 bet·1seen the circuits; 

.=:-:TESTION ;¥2. Show sketches of methods of accompli shing direct 
coupled and indirect coupled circuits. 

ANSWER ik2 �� . 
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��ESTION #3. How is transfer of power affected when varying the 
coupling of indirect coupled circuits? 

J..tiSVY�Ii J3. In an indirectly coupled (electromagnetic) circuit 
the of power that is transferred from one 
circuit to the o ther is directly proportional to 
the d.istance betweexl two inductances (sketch 4) 
that is. the closer t inductances the greater the 
power tra nsfer; the :further apart they are, 
less is power tra nsfer . In an indirectly coup-
led (capacitive) circuit the transfer of power is 

r rtional to value of t condensers used. 
If the �:1. s of the coupling capacities are in-
creased, t power transfer wi ll be reased; if 

va11les are decreased, power transfer wi 11 bE 
decreased .. The condition of maximum p owe r transfer 
in b t cases is referred to as tight c i and 
t itlon of nimu.m power transfer as loose 
COUPling. 

C.UESTI01l //:4. 'lihat effect has tight and loose coup ling on reson­
and frequency? 
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"�4. ,, If the coupling between two circuits is l o ose, each 
(;irouit ill res to one frequency, while 
if t coupling ia tight ,  each circuit_ ill be rea­

to two freque:ncies. o:ne frequency being being 
l ower the origins 1 frequency awi the other 

r ;": the original frequency. The diff-
frequ.encies is dA .nt on. the degree 

1 • Sketch 6. , shot'Vf' the res .na:nce curve 
a loosely c led ct1�:Jnit t.::;h 7. l)elow, 

Bsme e:irolll.t �vhe11 tightly c led. The 
two cir0uits are res to two �fre ies , when 
tightly co upled , becatise the mutus1 a:nce of 
the (�Lreuits rily adds t 
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Sketch 7. Reso:nQnce curve 
for tightly coupled cir-

FR£U(IJCN'c.t, 
Sketc:h 6. Reso.�..iance cur"'Je 
for loosely coupled circuit. 
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':UESTION #5. Explain the transfer of power in direct c apacitive 
circuits • 

• Sketch 2, dire ::;spacitive d 
couol its t t r. The amount of 

t is trsnsferred from one circuit to the 
other is c rolled by the coupl co ser em. 
If the value cf Cm is increased t amouct of power 
t t is transferred will be reduced and if the 
VG lue Of :Jm is !''':duoed poWer 'tra:m'lfer Will be 
increased. This is the exac t site of an indirec1 
ly capacitive coupled circuit re the value of 
the coupli g condersers is directly pro rtional to 
the. J.lOWer trG:r�sfere formu..1a r f the 
couuling coefficient f t directly cs 
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, ... c�oefficient k = c 
Cl - condenser in eire t .� 

..tl. . 

- c r in circuit 3 

rce11t. 

= co !) .er t1,'\Jeen ci r(: l:ti t s. 

-uESTION #6. Draw sket ch and briefly explain a combination of 
both capacitive and inductively coupled circuits. 

AN SWElt ,{b6. In sketch 8, below, L and Ll are coupled inductivelJ 
while the two eircuits, A a:nd B, are coupled by the 
c apacity C3. When the 1ndu.ced curre:r::ts clue to the 
two kinds of coupling are in phase t coupling is 

:rea sed; the :induced curre:::1ts are out of 
phase t,he coupling is reduced proportion to the 
difference in currents. The change in posit ion of 
L and 11, a also the rne th od of wind.ing of t;he 
inductances will produce currents which will differ 
in phase with t current due to capacitive couplir� 
Much trouble ls rnet 11Ji th using two types of 
coupling, so this met d is seldom used. 

A 

a. c nits c 
capscitively. 

L, 
...!. 

B 

inductively as well as 
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US3FUL • 

�3IMPLlG SElll :55 CIRCUITS. 

An inductance at low frequencies acts as an ordina ry 
c o nductor . 

An induc tance at high or radio frequenc ies has a high 
reactance . which in most cases is greater than the RF re sistance 
of the circuit. 

A capa cit ance at low frequenc ies acts as an open ci r-
cuit. 

A ca pa cita nce at radio frequencies acts as a low resis­
tance path for the current. 

Resistat;.ce at radio freque.ncies is gre ater tban the 
same resistance at frequencies due to the skin effect. 

The ratio of the reactance to the resi sta nc e of a coil 
increases rapid ly as '::,he frequ�11cy is increased. 

The capacitive rea c t ance of a condenser decreases rapid· 
ly as the frequen.cy increases. 

Inductance and capacity are used in series circmi ts to 
produce any desired resona:n.t frequency by inserting values which 
will cancel each other and produce zero reactance. 

For frequencies below resonance', eapa ive reactance 
predominates. 

For frequencies ab ove resonance, inductive reactance 
predominates. 

�hen resonance is obt a ined in a circuit, the only resis­
tance in t circuit is ne l\F resi.stance of t.he circuit. 

At r� sm ::a nt frequency� the power consumed by a ci rcuit 
is equal to r.::.R, INhere I is t1:,e Radio frequency current of the 
circuit measured between the indu.ctance and the eapacity, and R 
is the RF resistance of he circuit. 

At resonant frequency the voltage drop ac:ross the con­
denser is high but is e xactly cancelled by the voltage drop acros 
t;he inductance (At resona freqtlency, the lagging component of 
the voltage equa ls the leading component of t.he the voltage. in 
a serie s circuit). The results current f thru circuit 
is only that produced by t;he �;oltage drop across the RF resistan<l! 
but a ny cirouit c onr1.e ct ed to eondenser terminals would have 
this hi c ond e nse r voltage s1::.d must be lated accordingly. 

This is the reason ·for such heavy insulation on trans-
mitt antennae. To illustrate: If a trsnsmitt anterma having 
a c apa city of 0.005 ;j.f a a resoiJant current of 80 amperes at 
30,000 les, the voltage on t ante:rma, or the volta strain 
on the insulators d be 119,000 volts. 
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USEFUL l'W'I'ES • 

:PARALLEL C 

The a case a ral 1 c ir c uit ithout 
resistance. is ba ined reactive voltages of the 
inductive capac s. These voltages are equal and 
opposite in case the applied volta is re8o.nant frequency. 
Therefore, the total reactive voltage is eq1ml to rmn:�erical 
voltage value of either the inductance or the capacity. 

So far as L parallel circuit i£j ooncern.ed, the reac-
tive voltages are neutralized, at !:PiY nt Yoltage 
across conde:nser is equal :1nd eite to t a lied emf. 
If a greater emf is applied, mo re current will flow ;tVithi:n the 
reactances ana requi re d cou:nter emf wi 11 1H3 built t;.p. 

greater 
The 

will 
rger 

the 
<:lspac.Lty of a parallel combination, 

va h:�.e of the cirm::Jatin;.; Cllrrent. 
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the 

circuit reei reaaes, the oirculat current will de-
crease, dT<e apr lied emf 'being re duce by the IR voltage 
drop of circuit. 

This current component iz1 phase with the a lied emf� 
is the current whiDh flows the sup ply circuit. 

If the ca 
treate d  t �'lame as 

city branch .::; 
·I· � 
v .L 'k 

:re '"' � �·t 
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�·· • is -to be 

The in=phase components of the currents through the 
capacitive and inductive branches add tog0t r and form the 
current whi flows throu.gh t; su ly circuit. 

The impedance. or effective resist ance, which the paral­
lel circuit offers to the supply circuit is given by: 

Where :  

R = L 

R = effect ive resistance of the combination. 
-r = ci rctdat r1g ra:::;istance of the combi:nat ion 

( ·- pl""' .,. b rl f Y,:..,.3 .J... cf 

L ::: inductar::ce of combination 
C :: capacity of combi:nation. 

This formula is only useful i:n fi1:1ding the effective 
re:;;:i starl.oe to the resonant freque:r1cy the combi:v..ation. the 
sharpness of the circuit r resistance which it offers to 

her frequencies. This liJilill vary inversely as the circulating 
re si nee rat of L/C. 

in frequ.ency 
When the circuit applied emf i.s greater/than the reson-

ant frequency of t. parallel circu it . that eire t will offer s 
capaoi.tive :resotance to the supply circuit. If the applied emf 
frequency is lot'i'er, t resultant reactance will be L:nductive. 


