Radio Tube Applications

The diversified applications of a radio tube may, within the scape ol this chapter,
be grouped troadly inte fee kinds of cperetion. These are: Amplifcation, rectification,
detection, rscillation, and frequency convertion, Although these operations may take
place at either radic- or audio-freguencies and may invalve the wse of different clrcuits
-Indbtiiﬁcrmt supoiementa’ parts, the general considerations of cach kind of aperstion
are basic,

AMPLIFICATION

The amplifving action of a radic mbe war mertioned under TRICOES, pege 4.

A small chanae in the control-grid voltage for orid woltages les than the cur-ad value
produces a much larger ol ate-current chenge than would he produced by the same change
in plate voltage. This action can be utilized in redio circuit in & number of weys, depead-
ing upon the results to be achieved. Three distinct clasies of anplifier service recognized
¢ engingers gre covered by definitines standardi thee Institute of Radia Ensineers
his elassiFratian depends primarily on fFlgz fractian ol input cyele during UH‘I:PF p[:lt:l
rrg_n;_is;gs_cgmr_rd_m_ﬂnw_uﬂds.r_:u;fed_humrysli:r_m_mTl-w- clesves are Ulass A,
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A, Clasa A amplifier 75 an amplifier in which the grid biss and the exciting grid voltage |
|\are tuch that the plate current through the tube Howe at all times. [ The ideasl Llast A
amglilier i one 1A which the alierndiing component of she plate current is an exact repro-
duction of the [orm of the siternating grid valtage, and the plate current Rovws during the
360 electrical degrees of the ovcle. The characteristics of a Class A amplifer are low
efficiensy and autput,

| A Class B amplifier is an_smplifier in which the grid biss is approsimately zqua_l_to:J

the cut-ol velue so that the plate current is approsimateby zerc whern no exciting arid
wvoltage is applled, and o that the plate current in zach whe Bows during approwimately
cne-hall ol each cycle whan én exciting grid voltage is pmstnt.llh«z ideal _lass H amplifier
it one in which the siternating comperent of plate current 15 an exact replica of the
alternating grid voltege for the half cvcle when the arid i= positive with respect to the
biss voltage, and the plate current News during 180 electrical decrees of the cvcle. The
characteristics of a Class B amplifier are medium eHiciency and cutput.

A Class C amplifier iz an amplifier in which the orid bize iz apprecizbly bevond the
cut-off value s that the plate current in zach twbe is zero when no exeiting grid vaollage is
aresent, and o that the plate current Bows in each tube for aporeciably fes than one-
half of each cycle when an meciting qrid voltage s present. Clas 8 ampiifiers find
application where high plate-circuit efficiency i & peramount requirement and where

epartures from Unearity between input ard autout are permissible. The characteristics
aof a E.-l'-‘lﬂ C umpliﬁer are E'I.isll plu!br_iﬂ;._li: zHi:ie.ncy and l\igh mower oulpat.

It it sometimes convenient to have terms to identify amplifier services when tubes arz
gpergted under conditions intermediate to thase of Class /A and Clas:s B, ar to those of
Class B and Clags C, The proposal has been m. e that such conditions be clasified a5
Clase AB and Class BC, respectively. It is sometimes alse of interest 1o know whether
grid current is exprcted to law under rated full-losd conditions. The oroposals Faliow:

i!_FH_?; Class AB amplifier 5 one in whidh the Eiaz and the _lrEﬂ:Ir-nE %d wollage <_rf_.-|_=_ud~ that the %r_

eurent Nowe during » lu%&_ & than THI eleciical degress, bul tran 350 hectieal denrery ol B
el [Thn har Been calls a::zﬂ-’\-_:l'lmc- The che-acteram o 1 Llam qnm are eHiclancy an

]
“outzut imcenvediate 1o thase of 8 Clam A and & Clam B snoléer. The nosizaal plate cuneed and sitendam
climipafios ney ke nede subarartially les ithes 15 pemsible with Clas A snglifiers.

(97 A Cless BC wmplifier is en amalifier ir whch the oricd bias and the ceciting arid woltase are such thar
she plate curent Mows durines less than 180 electical degrees, bul vee Far a coansidosbie part of the eyie,
The characteristics of o Clam B snalifer are eficiency and sutonl inlermediste o those of & Clas B and &
Llaw © amelifier.  Thiss AC amalifiers are not in general use.

{33 Ta dennte that grid curresd does rot fow duing aey pat of the inpg oele, add the wfle 1 to the
I:I:t:rdnrhlel‘!zrlr cf the clai identification. The wliv & b used to dencee that arid currest Aews during some
part ol the cyele.

For redio-frequency amplifiers which ooerate into a selective taed circuit, a3 in
radic transmitter applications, ar under requirements where disiartion is not an fnpoitan:
Faztar, any of the abave classes of amplifiers may be uzed, either with & single tube or 4
push-pull stage  Far audio-frequency amplifiers in which distorion |1 an impertant
factor, orby Class A amplifers permit single-tube operation.  In thic case, operating
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