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hat is meant by coupled circuits?®

Two circuits sre said 3o be coupled when there is

a traunsfer o¢of enerzy from oane tc the other, There
are threse ways of sccomplishing thizs: by slectro-
maguetic induetion, by =lectric indpetion, snd by
resisteonce coupling. Besidses these threes, coupling
is divided into two classes, whether resistance),
electromsgnetic, or electric coupled. The two class.
es ares direct snd indirect couplinge. If the coup=-
ling =lement iz common to hwoth eiroults, whether it
is resistance, inductance, or capaclity, the circuit
ig @5i1d to dirzectly ceupled, Indiresct coupling is
accomplished wetwsen circuits by magnetically coup=
ling the inductancss ¢f each cireuit, or by capacie
tive coupling wusing condennsrs between the cirecuits,

Show sketches of methods of sccomplishing direct
coupled snd indirect coupled circuits,
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Sketch 34 Dirsct coups-
ling by resistanes,
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Sketch 4, Indirect Sketch &l Indivect

coupling by inductance, coupling by capacity.



How ig transfer of power affected whén varying the
coupling of indirect courled circuits?

ANSWER  #3e. In sn 1nd1revt1y acurled (=lschtrommgnetic) cirecuit
the smount of power that is transferred from one
cirenit to the other ig diresctly properticnal to
the distence between the two inductances (sketch 4)
thet is, the closer the inductances the greater the
power tramsfer' the further spart they sre, th
le”“ is the power transfer, In an indirsctly coup=-

ed fcap&cLu;ve) circuit the tr&&qfer ¢f pewer is
rfm*ortlcn 1 to the valiue of the condensers used,

‘3 If the +alues of the ca*pllu: capacxflos are in-
‘ creased, the power transfer will b2 Iincressed; if
the values are decressed, the power transfer will he

decressed, The condition of mesximum power transfer
in %}%2 cages is raferrsd to ss Light ccupling and
the condition of minimum power transfer as loose
GQU§llﬁg.

QUTSTICON #4. What effect has tight and loose coupling on reson-
end frequency? '
SWER 744 If the courling between btwo circuits is leose, each
clrouit will be resonaunt to cne frequeney, while
if the aoupling is tight, each cirsuit will be rege
onant to two frequencies, one fregqueney being being

lower thawn the originsl frequeuey and the cther
being nigher thsr the originsl freguency. The diff-.
erence in Trequencies iz depandent on degree of
couplings. Sketch 6, bslow, shows the |Bres curve
for 2 loosely coupled clweult and ske 7, below,
shows the game circuilt when t;rnuky coupleds The
two circaits are resonant to twoe frequencles, when
tigi*ly coupled, %eczuse the mutusl induectance of
the 1raﬂit" mmmﬁ*tarily adds or #*%*3*313 from ths
inducts # of esch elroul Mhe of the in-
due sarily and the
cir @:~s. The ;lff-
ere on the value
7
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Sketeh 6, ResoOfiance curve Ql‘:‘-"twh 7. Resonénce curve

for loosely coupled circuit, For tightly coupled cir-
cuite.
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“¥ESTION #5¢ Explain the trsnsfer of power in direct capacitive

ANSWER  #5, ¢ dirsct capacitive method of
1its tcfe*war The amount of
igferred from one circult to the
d by the coupling condenzer COm,

If the V“‘u» ¢f Cm is increased the amount o¢f ypower
that 1is transferrsd will be reduced and if the
valve of Om is raduced the power transfer will he
1ncrea"°d, Thiz ie the exact crpoaite of an irdirect
1y ¢ a;a* ti coupled circuit where the value of
ths coupiirg condepsere ig directly proportional te

g ¢
the power transfer, The f@rmvé f@r finding the
coupling coefficient of apacitive
goupled cirauilt
|/ T1cg
1 / .
[ (14 - ey ;
=% (01 plus Cm) (G2 plus Cm)
Wheres ¥ = coupling scoefficient in ypercent,
Cl = gondenger in eircuilt A,
TR PRI S,
SR ECLd“ﬂ”@r in cirenit 3
Cm = goupling condenser between cirouits,

TUESTION #6¢ Draw sketch snd briefly explain a combinstion of
both cspscitive snd inductively coupled circuits,

ANSWER  #6e In oketch 8, below, L and Ll are coupled inductively
while the twe ¢ircuits, A aund B, are ceurled hy the
cspacity 03, When the induced currsvts due to Lhe
twe kinds @4 coupllug zre in phagse t“e coupling is
incrsased; when the induced currents are out f
ph&se the coa“‘sng ig reduced in preportion Ho the

difference in currents, The change in position of
L and L1, and also the method of winding of the
induetsnces will preduce currents which will differ
in ghase with the current due tov capacitive coupling
Yueh trouble ig met with when using two types of
4

eoupling, so this method i1s seidom used,
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Sketeh 8. Clreults coupled inductively ag well ss
capgclitivelv.



An inductarice a

An induetsnce at hig
reactance, which in wmost cases
of the circuit.

h or radio frequemcies has a high
is 2reater than the RF resgigtance

A carscitancas at low frequencies scts as an open cir=
cuit,

A zapascitance &t radio frequeuncies acts as a low resis-
tance path for the current, ‘

HReglistarnce at radio frequenciss is zreater than the
same resistancs 8t low frequencies due to the skin effecte

The ratio of Yhe reactance to the resistance of a coil
increages rapidly as the freguency is increased,

The capacitive reactance of a condenser decreases rapide
ly as the frequency increases, ‘

Inductance and capacity are used in series eircuits to
produce ary desired rescrant frequency by inserting values which
will caneel sach other and produce zerc reactauce, , !
r frequencies below rescnance, capachive reactance
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predominate

For frequencies above resonance, inductive reactarnce
predominates.

Jhen resonance is obtained in a cirecuwit, the only resis=-
tance im the circuit is tne JF registance of the circuit,

At resonant frequency, the power consumed by a circuit
ig equal to I<R, where I is the Radioc frequency current of the
circuit nmessured vetween the inductance and the carpacity, snd R
is the RP resistance of the circuit,

At resonant freguency the voltage drop scross the cone
denger is high but is exactly cancelled by the voltage drup scrom
the inductance (At resonsnt freguency, the lagging cemponent of
the volbage equals the leading comperneut of the the voltage, in
a series circuit)e The resultant current fleowing thru the circult
is only that produced by the veltage drop acress the RF regsistana
but any circuit ccmnected to the condenser terminals would have
this high condenser voltage 2nd must be insulated accordingly.

This is the ressen for such heavy ingsulation on transe-
mitting antennae, To illustraete: If a Hranemitting anternna having
a ceapacity of 0,005 ¥f and a resonant current of 80 amperes at
30,000 cyeles, the voltage con the antenna, or the veltage strsin
on the insulators would be 119,000 velts,



8 g ps&rallel elircult without
& combined reactive voltages of the

& Qra@*hesﬁ These voltages sre equal and

epposite in case ﬁhe app1 ied voltage is of rescnant frequencye.

Therefore, the tetal reaet;ve voltsge is =qmal te the rumerical
volbage value of either the inducitance or the capacitye.
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ros;,gaﬁce, is balar

The applied voltage, in the c
Yy
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3¢ far sg the parallel circuit is concerned, the reac=-
ltages are neutraiized, but st any instant ﬁ@e voltage
the condenser is aﬁxul arnd oppogite $o¢ the applied enf,
cater emf is applied, mere current will flow within the
ceg and ths regquired counter emf will be bullit upe.

In s }3?8318; cireult contsining resistance, as the
cireuit resistance increassss, ,he eirculating current will de=-
craage, due t¢ the spplied enf heing reduced hy the IR voltage

?
drop of the cireultb,.

Thie current compornent in phase with the spplied enf)
is the current which flows in the supply circult,

If the Cap"“lty branch contsins resistsnce, 1t 1s to be
treated the pame ag the inductive hranch,

The ivu~-phase compouznte of the currents throngh the
capacitive snd inductive bhranches sdd together and form the
surrent which flcws Yhrough the suvply c;rvult.

The 1m@edaace or effective resistance, which the psral=-
lel cireuit offers to the suprly cirsuit is given by:
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Whers s R = effective resis
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irduetsnce of combinastion
capacity of combination,.
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This formuls ig only uvzeful in finding the effective
registance to the resonant frequency of fthe combinstion, the
sharpuess of the circult or the resistsnce which it offers te
@tner freguencies, This will vary inversely as the cireculating

gtance and the ratic of L/C.
in fregusney

When the circuit applied emf is greater/th&a the reson-
ant fregusncy of the parsllel circuit, that eircuit will offer s
pspacitive rszaetance to the supply circuit, If the spplied emf
frequency is lower, the resultant rsactsnce will be inductive,



