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FOREWORD 

This DATA BOOK has been prepared by the 
Raytheon Production Corporation to fur
nish in compact form the chief technical 
data on the complete line of radio broad
cast receiving tubes. In addition to 
the maximum ratings and values of essen
tial characteristics there are given in 
this booklet the more important charac
ter1st1o and operating curves for each 
active tube. The information given by 
these curves may well be even more valu
able and useful than the ratings and nom
inal characteristics. This information 
has not heretofore been generally avail
able in conv_enient and readily aooeaai
ble form. Much of 1 t has previously been 
obtainable only by a limited number of 
receiver design engineers. Data are given 
on all tubes that have been at all wide
ly used in the past in recei vera and am
plifiers that are still handled in the 
trade as replacements; also on all types 
that are being used in new receivers in
cluding all new types announced up to the 
end of 193'7. 

To make this booklet of' maximum usefulness 
an introductory section has been included 
which gives brief descriptions of the 
various classes of tubes and how they 
operate; definitions of the various tube 
characteristics and terms and explana
tions of how these quantities may be de
termined from the oharaoter1st1o ourves; 
simple circuit diagrams showing the es
sentials of the various sections of a 
modern radio receiver,including the new
er features, and convenient charts for 
determining the proper values of certain 
tube circuit constants and operating volt
ages. 

For completeness there have been included 
the essential data on Raytheon resistor 
tubes and panel lamps for radio receiv
ers. 

This booklet has been designed for the 
use of design engineers, radio dealers, 
servicemen and members and customers of 
the radio industry generally. I.luch 
tl-ought and labor has been devoted to its 
preparationa It is our hope that it will 
prove really useful and ·at the same time 
acquaint you with Raytlleon tubes and 
Raytheon Engineerine Service. 
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TUBE ELEJ.!EllTS 

A radio tube, or vacuum tuhe, is a vacuUJ'I'l device in which electric current 
flows, as a stream of electrons, through the evacuated space from one elec
trode to another. A HIGH VACUm: TUBE is one in which the degree of vacuu.."!l. 
is so high that the characteristics of the tube are not affected by gas 
ionization. r.tost radio receivine; tubes are of this class. A GAS TUBE is 
one whic}l has a gas filling, usually at relatively low pressure ,and in which 
gas ionization is essential to tl�e normal operation of the tube. Types 82 
and OZ4G are examples of this class. 

CATHODE The cathode is the electrode which supplies the electrons neces-
sary for the operation of the tube. In general the cathode nru.st 

be heated to obtain sufficient emis::::ion of electrons. A FILAMffiTTARY CATHODE 
is in the form of a vrire or ribbon through which heating current flows and 
is sometimes called a 11directly heated" cathode. In some of the earlier 
receiving tubes, such as the 199 and the 201A, the cathode is a filament. of 
thoriated tunes ten and is normally operated at a temperature of approximate
ly 1700°C. In more recent types, such as the 26, 45, and 1A4, the cathode 
ia a wire or ribbon of nickel or nickel alloy coated with the oxides of 
barium and strontilJJ!J. a!1d :i.s normally operated at 600° tO 800°0. A U1H-PQ ... 
TEHTIAL, or 11indircctly f:eated11, cathode consists of a metal sleeve, usually 
nickel, which enclofles an insulated filamcnt,or heater, tl'.roueh which heat
ing current flows. 'Lhe cathode sleeve is generally coated with the oxides 
of hariur.J. and strontiu;·J and is operated normally at 600° to soooc. 
PLATE The plate, or anode, is the electron collector eler.1ent of a tube and 

is nCJrmally the one to which t:.b�e main portion of' the electron stream 
flows. It ls usually in the form of a cylinder of' thin r:1etal and may be 
circular, oval or rectangular in cross-section. In some tubes the plate is 
carbonized to increase its heat radiating ability. 

GRID A r;ricl is an mu:��-liary electrode placed bet\Yecn the cathode and tl�e 
plate. It "-.lsually consists of a spiral of· vrire fastened at each turn 

to one or more, usually two, lonGitudinal support wires. In cross-section, 
the outline of' a grid nay be circular, oval or rectangulap. The grid spiral 
is usually of 1miform pitch, but some tubes employ VARIABLE UU GRIDS in 
which the turns are not uniformly s�aced. In a few cases the r;rid consists 
merely sf t':.'O vurtical wires or strips of metal. The grids in 2. multi-crid 
tt:be are referred to by numbers :i.ndicating their position radially 
with respect tc cathode, nu..."'T!.ber 1 c:rid being adjacent to the cathode. 
Grids are also referred to by names indicatin�:; their fu_Dction. A CO�TTROL 
GRID, or input grld, is one tc '::r..ich an inp1..�.t si::nal voltage i::; ar,plied and 
which moc1ulates t!_e �1ai.n electron stream in accordance with the input sic
nal. A SPACE CHARGE GRID is a grid placed in the electron strear' and posi
tively chare;ed to partially neutralize the space charge effect C!'1.1'.Sed b"Y tJle 
cloud of electrons surrounding the cathode. A SCI'illEIJ GRID is an auxiliary 
grid placed between the control erid and the plate and operated at a po:::i
tive d-e volta;�e v:ith respect to ti.-:.e cat�-:ccde. Besides accelerating the 
electrons tov:ard the plate, a screen r;rid acts as an electrostatic shield 
and reduces t!c.,e ca!'ncity hct·;reen tr.e plate and t:ne control c:rid. A SUPPRESSOR 
GRID is a r;rid placed bet·•reen tJ1e screen grid an(� t:te ')::'lo.te f!nd cun::!.ected 
to a point of lov.r d-e potentir:<.l to prevent the passa::e of' lmr ·,'eloci ty nec
ondary electrons oriuinati�g either at the plate or at the screen grid. In 
some tubes it 1s connected internally to the cathode and in others it is 
connected to a separate base pin. In some pentagrid tubes,s·Jct� as the t:rpe 
6A7, the nun:ber two grid, y;hich serves as the anode for the oscillator 3ec
tion, is called tl-:e A::ODE GRID. The term ALIG::ED GRIDS refer:- '::;o a pair of 
adjacent grids havin:� the sa:-:1e nwnber of t-urns per incL nnd :p�c..cecl so tJ at 
each turn of one ,r;rid lies in tl1e sarr1e hor��zonto..l plane •::ith the correspond
ing turn of the ac'.jacent Grid. The grids usually Rli;:ned e.re t:-:.e cofltrol 
critl and the screen �-rid in sc::.1c tetrcde a!1d pentode pm\·cr nrnplifier tl.)_bes. 
This arranc-ement causes t>te electrons to fl0w in flat beams bet-..:een succes
sive turnc:- cf tho alirned crids. Since the screen r;rid wires are out cf t: .e 
direct path cf tLe electrons, fewer electrons reach tLc screen r:rid .snd t:1e 
screen c;rid current is lower tL.an that of similar tubes without ali,:;ned r:ricls. 

TUBE CLASSIFICATIOH BY STRUCTURE 

Radio tub0s mn.y be classif'ied according to the nm'"lber of ole-w::ts C·r elec
trodes they contQin. 

A DIODE is t!�o sil'1plest for:n of tube �nd_ contains tv,ro elm· ont.s, a cathode 
anc

l 
a plate. Types �a and 12Z3 are exar:1ples of this clas.s. 

A TRIODE or three element tube, contains � cathode ,a zricl. and a >'late, as 
for example, typos 27 and 2A3. 

A TETRODE is a four element t1l.he having o. cathode, tv.'o c;rid:::: Dnd Q plate. 
'l'l:c nru:,e SCREE'T GRID TUBE is so,dotil:cs used. for n tetrode, such 

as the type 24A, ir. r.·hi.ch the outer is Qs a screer:. [:rid. One 
c:,f totro':o 18 a DE.A .. � OWEH in t::e clc·ctrode:: rcre so ;::pnc�d 
tl_�e olcctrnn ::tr">:".m is confined to relatively narro·,7 patl�s, or bca:'JS, 

am-t suJ_'.::'icicr:t space charc:·e is built up betneen the screen rrld fl.�-:.rl the r:;l:"te 
to -.Jrevont m-:.y �pprecia�Jle i'lov1 of secondary electrons betTreen them. J.·l·�e 
electr0r: hc'J.! .. S arc by the use of aligned ;:rrir':s ancl dei'lect"r plate::: 
parti�lly supp0rt rods R:r.d c::1mocted electrical-
ly tn cn.tl_.\c_l_e. are bean pcnver tubes. 

A PE��TODE is e_ f"ive cleJ.lont tube -r:hicJ� c·:-nte.ins a cathode, three zri(.s and 
a �late, t·y·pes 7' a�c1_ 42, for oxarr.yle. 
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A HEXODE is a six element tube containing a cathode, a plate and four other 
electrodes. 

A HEPTODE is a seven element tube having a cathode, a plate and five other 
electrodes, usually grids. PENTAGRID is another term applied to 

this type of tube, Types 6A7 and 6L7 are in this classification. 

A MULTIPLE UNIT TUBE is one containing two or more sets of electrodes, or 
units, in the same envelope. In some types a single 

cathode, common to both units, is used; in others separate cathodes are used. 
Each unit can usually be operate� as if it were a separate tube in its own 
envelope. A two unit tube is often referred to as a DUO·or DUPLEX- TUBE. 

A DUO-DIODE is a duplex tube containing two diode units, as a type 80 or 
a 6H6, 

A DUO-DIODE TRIODE is a. duplex tube containing a. duo-diode unit a.nd a tri
ode unit, as a type 75. 

A DUO-DIODE PENT ODE is a. duplex tube Gontaining a. duo-diode unit and a. pen
t ode unit, as a type 6B7. 

A DIODE-PENT ODE is a duplex tube containing a diode unit and a pent ode 
unit, as a. type 12A7 or a. 25A7G, 

A TRIODE-PENTODE is a duplex tube containing a triode unit, and a pent ode 
unit, as a type 6F7. 

A TRIODE-HEPTODE is a duplex tube containing a triode unit and a heptode 
unit, 

A TWill TUBE is a. duplex tube containing duplicate units, types 6A6 and 
1E7G, for example. 

TUBE CLASSIFICATION BY FUNCTION 

Tubes may be further classified according to their uses or functions 1n a 
circuit. 

A RECTIFIER TUBE usually a diode or a twin diode, ia one used in obtaining 
a direct current or voltage f'rom an alte:t>nating current 
supply, 

A HALF-WAVE RECTIFIER TUBE is one used in a half-wave rectifier <>ircuit 
and in which current flows only during alter

nate half-cycles of the a-c supply voltage. A half-wave rectifier tube is 
usually a diode such as a type 81 or a 12Z3. However, a triode like the 
type 37 or other multi-electrode tube may be used by connecting the grid or 
grids to the plate to form a diode 

A FULL-WAVE RECTIFIER TUBE is a twin diode used in a full-wave rectifier 
circuit in which the two diodes are so connected 

that current flows through one diode during one half-cycle and through the 
other diode on the alternate half-cycle of the a-c supply voltage. Two 
separate diodes may be used instead of a twin diode in a full-wave circuit. 

A VOLTAGE DOUBLER TUBE is a twin diode tube having separate cathodes in-
sulated from each other so that the two sections 

may be connected in series in a voltage doubler circuit. Although a twin 
diode tube is usually used in this circuit, two separate diodes may be used 
to accomplish the sa111e result. 

AN AMPLIFIER TUBE is one used to amplify a voltage applied by the input 
circuit between two electrodes, a control grid and the 

cathode. An amplified voltage appears in the output circuit, usually the 
plate circuit and a portion o.f this voltage is developed across the load 
impedance. 

A VOLTAGE AMPLIFIER TUBE is a.n amplifier tube used to supply an amplified 
voltage to another tube which may be another volt

age amplifier tube, a power amplifier tube or a detector tube. 

A POWER AMPLIFIER TUBE is an amplifier tube used to develop a relatively 
large amount of power, as contrasted to voltage, in 

the output circuit and may be a triode, a tetrode, or a pentode. 

A REMOTE CUTOFF AI.IPLIFIER TUBE is one that requires a relatively high neg-
ative bias on the control grid to reduce 

the plate current and transconc1uctance to zero or to very low values. Rela
tively larce signal voltar,es may be applied to tubes of this class without 
producing serious cross modulation or modulation distortion. Most remote 
cutoff tubes are made with a variable-mu control grid. 

A DETECTOR TUBE is one used te separate the low frequency component of a 
modulated signal from the high frequency carrier of radio 

or intermediate frequency. Various types of tubes,diodes,triodes, tetrodes 
and pentodes may be employed as detectors. 

AN OSCILLATOR TUBE is an Rr.Jplif'ier tube operated in a suitable circuit to 
produce a-c power when supplied with d-e power. Tri

odes such as types 76 and GJ5G, are commonly used as oscillators in super
heterodyne receivers. 
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A MIXER TUBE is one in which two applied voltages of different frequency 
are combined, or mixed, to produce beat frequency voltages 

which are equal to the sum and difference of the applied frequencies, in the 
output circuit. 

A CONVERTER TUBE is a special form of mixer tube in which one of the two 
combining voltages is produced by self-oscillations in 

the tube itself. The 6A7 is one of the tubes desir;ned specially for conver
ter service but other multi-grid types, such as the type 77, have been used. 

AN ELECTRON RAY TIDUNG INDICATOR TUBE is a tube in which an electron beam 
causes a luminous area to appear on 

a fluorescent screen, or target. The shape and size of thi s  luminous area 
vary in accordance with the voltage applied to the control grid of the tube, 
giving a visual indication of the changes in the control grid voltage. Usu
ally this tube is a duo-triode, one section functioning as a d-e amplifier 
and supplying an amplified d-o voltage to the control electrode of the tar
get section. The 6E5 is an example of a tuning indicator tube. 

FUNDAMENTAL CHARACTERISTICS OF RADIO TUBES 

A radio tube, as a c ircuit element, exhibits some electrical characteris
tics, such as res istance and capacitance, which are similar to those of other 
circuit elements and, in addition ,. it has othe r characteristics vrhich are 
unique. Since the current-voltage relations of a tube usually are not 
linear,. the d-e current flowing between two electrodes is not directly pro
portional to the d-e voltage between them. For this reason, the a-c or vari
ational characteri stics depend on the d-e voltages applied between the ele
ments and are not the same for large amplitudes as for small. T� erefore, 
the characteristics of a tube, as a c ircuit element, are commonly expressed 
in t erms of their values for a-c current and voltage of very small ampli
tudes, and vrith specified values of d-e voltage applied to the var:_ous elec
trodes. It is necessary to distinguish between the d-e voltages au:r;lied to 
the various electrodes, which determine only the operating conditions1 and 
the a-c voltages which are being amplified . The cathode is usually consi
dered as the zero or reference point of voltage and the voltage between the 
cathode and any other electrode i s  designated as the voltage of that elec
trode, as for example ,. PLATE VOLTAGE, SCREEN-GRID VOLTAGE,. and GRID VOLTAGE. 
The d-e voltage on the control grid is commonly called the GRID DIAS. 

RECTIFIERS In a radio tube,. the electrons oricinatin� at t�e cathode are 
attracted to any electrode Yrhich is at a positive potential 

with respe ct to the catl:.ode and repelled from any electrode which io at a 
negative pote ntial . Diode rectifier tubes depend on this fact for t�eir 
operation, as plate current can flow only during the half-cycle v1hen the 
plate is positive. The important characteristic of a rectifier tube is the 
STATIC PLATE CHARACTERISTIC, a curve showing the relation bet\"reen the d-e 
plate voltage and current. Typical diode plate c haracteristic curves may 
be found in the rating and characteristic data section under any rectifier 
tube type1 for instance, the type 81 . At low plate voltages the plate cur
rent increases app�oximately as the 3/2 power of the plate voltage. At high
er plate voltages the plate current approaches the total electron emission 
of the cathode,. which is the maximum value of plate current obtainable at a 
certain cathode ter.1perature. A derived characteristic is the relation be
tween the d-o output current and voltage in a typical rectifier circuit. 
Typical curves may be found in the rating and characteristic data section 
under any rectifier types,. such as the type eo. Since the values shc\'m by 
the curves are dependent on the circuit constants,. transformer resistance 
and reactance and smoothing filter characteristics,. they should be used only 
to indicate the tube performance under certain arbitrary, but usually typi
cal1 operating conditions. 

AMPLIFIERS In amplifier tubes,. the amplific ation depends on the fact that 
a small v oltage applied to the control c;ri d has the same effect 

on the plate current as a much larger voltage applied to the plate. A meas
ure of this amplifyinr; effect is the ALtPLIFICATION FACTOR, !l or mu, rrhich 
indicates the relative effectiveness of the grid voltae;:e versus the :9late 
voltage in controllin:::; the plate current. It is equal to t�e quotie:":t of a 
smal l chan,c_·8 in plate voltage divided b::,- the co-:-1pensating chanlJ;e ::..n -rid. 
val tage necessary to maintain the plate current c onstant. TilE TRAl�SCOIIDLC!f
ANCE or UU'l'UAL COHDUCTANCE,. Gm, of' a tube is a :factor i:--:cJ.icating tl�c magni
tude of the controllin€: efi'ect of the control zrid voltage on the plate cur
rent, and is expressed in t1icrorn:..os which are equivalent to nicroa:;1peres per 
volt. It is equal to the quotient of a small change in plate current di
vided by the change in ;:Tid volta0e producing it,. Y.'''en nll other elerc:.ents 
v olta8eS are cor.stant and there i.s no external impeC..ance in the plate cir
cuit. The PLATE RESISTJU:CE, R p 1 of a tube is the effective internal a-c re
sistance between the plate anc-;. cathode. It is expre s s ed in chrns am� is e
qual to the quotient of a s!nall c hange in plate volta --:c C:.i-IiC,ed by the ac
companyin�- chan:·e in plate current 1 rrith cor.stant volta,:;es on t::.e otlcer el
ements and no external impedance in the pl ate circuit. Amplification :r.ctor ,. 
transconductance and plate resi starcce are connected by t!'e relaticnGr::;:::��/Ru, 
hence any one of these quantities may be found if tLe ot�ler tHo are lmo1'in. 
In multi-grid tubes there may be several values of amplificat ion :t.'actor a!ld 
transconductance, depending on v:hich element is used as the control �Tid and 
which eler:-:ent as the plat e, as for exar:ple,grid #1 to ::rid#2 trn::ls cc:r..c1."J;.ct
ance or crid #1 to plate trar..sconductance,.or Grid #3 to plate �.:;r�nsccr..duct
ance. 
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An amplifier tube may be considered as an a-o generator whose generated 
e.m.f., or open-circuit voltaee �s the product of the amplification factor, 
J.L, and the a-o grid voltage, Eg. The voltage, ��� appears in the plate 
circuit in series ·:rith the plate resistance, Rp, wiUoh corresponds to the 
internal resistance of the generator. The transconductance is the short-cir
cuit a-c current per unit of a-o grid voltage. 

The VOLTAGE AMPLIFICATION or VOLTAGE GAIN is the amplification obtained ;from 
a tube in connection with its associated circuit, and is equal to the quo
tient of the a-c voltage, Er,, developed across the load resistance, R]j1 di
vided by the a-c grid voltage, Eg. Since the a-c voltage generated in the 
output circuit of a tube is in series with the plate resistance, the a-o 
voltage developed across the load resistance depends on the relative values 
of' Rp and Rr,. The voltage amplif'ioation is given by the following formuJ.as: 

VOLTRti£ ti/111'1• ,u�, = tim.L'J>� (!) Rp+� �+R, 
TRIODES The static plate characteristic curves of' a triode are similar to 

those of a diode, except that a family of' curves is usually given, 
each curve corresponding to some arbitrarily chosen value of grid bias. 
Typical triode plate characteristic curves may be found in the rating and 
characteristic data section, for instance, under the types 6F5, 76, or 6Q7. 
The other family of curves lUlder the types 6F5 and 6Q7 shows the same in
formation in another form, the relation between the d-o grid voltage,or bias 
and the d-o plate current for several values of d-o plate voltage. The a� 
plification factor may be determined from the plate family of curves byfind
ing the plate voltage, at constant plate current, corresponding to two val
ues of grid bias. The amplification factor is then equal to the quotient 
of the change in plate voltage divided by the change in grid voltage. The 
transconductance is equal to the slope of the plate current va.grid voltage 
curve at any point where its value is desired. The transconductance may 
also be determined from the plate family of curves by finding the change in 
plate current, at constant plate voltage, corresponding to a change in grid 
bias. The transconductance, in micromhos, is then equal to the change in 
plate current in microamperes divided by the change in grid voltage. The 
plate resistance equals the slope of the plate current vs.plate voltage curve 
at any point where its value is desired. Thus,the three f't).ndarnentnl char
acteristics of a tube may be determined approximately fran the static char
acteristic curves. In determining amplification factor, transconduote.noe 
and plate resistance from the static characteristic curves, greater accura
cy will be obtained if the increments read from the curves are as small as 
can be read conveniently. 

TEI'RODES The plate current vs. control grid voltage curves of a tetrode are 
similar to those of a triode,but the plate current vs.plate volt

age curves are quite different, as may be seen by referring to tlle plate 
characteristic curves of a typical tetrode,suoh as the type 24A. At values 
oi' plate voltage higher than the screen grid voltage, where a tetrode is 
usually operated, the plate current eurves are relatively flat, indicating 
high values of plate resistance and amplification factor. In this region 
the value of plate current depends more on the value of d-o screen grid volt
age than on the value of d-o plate voltage. At plate voltages lower than 
the screen grid voltage the values of plate current are unstable due to the 
effects of SECONDARY EMISSION. When the plate, or any other electrode, is 
more than about 12 volts positive the electrons which strilre it cause it to 
emit secondary electrons. These electrons may be pulled back to the plate., 
or, if there is another electrode nearby at a higher d-c potent1.al, they may 
be drawn away from the plate to the higher potential electrode. In the re
gion of the plate current characteristics where the plate is at a low d·c 
po�ential, the secondary electrons are drawn to the screen grid, decreasing 
the plate current and increasing the screen current correspondingly. In the 
operating region where the plate is at a higher potential than the screen 
grid, the plate current is increased and screen current decreased by second
ary electrons from the screen grid. The amount of secondary emission is 
largely dependent on the surface condition of' the electrodes and usually 
varies widely in different tubes. Tetrodes are ordinarily not operated 
under conill. tiona wL:ch l-'crmit t.11e piate val tage to fall below the screen grid 
voltage unless the design of the electrodes is such that secondary emission 
is largely eliminated. In beam power output tubes, which are tetrodea, the 
effects of secondary emission are largely eliminated and the characteris
tics resemble those of y::entodes. 

Because of the electrostatic shielding effect of the screen crid, the con
trol �rid to plate capacitance of tetrodes is very much lower than that of 
triodes. Tetrodes designed for use in high frequency stages usually con
tain additional shields placed outside cf the electron stream in such a way 
that the grid to plate capacitance is still further reduced. This feature 
makes tetrodes more suitable than triodes for use in ar:1plifying r-f or i-f 
frequencies where large grid to plate capacitances would tend to cause os
cillation or instability. The hiGh amplification factor and plate resis
tance of' tetrodes pemit hi��h gain and selectivity with the tlUled circuits 
ordinarily used at high frequencies. The hich amplif'ication factor also 
permits hiGh eain in resictance coupled audio frequency a�:lplifiers. 

PEUTODES The pla::e current vs. plate voltage curves of a pentode resemble 
those of a tetrode with the important exception that there is no 

abrupt dip in tl�e curves at the point where the plate voltage equals the 
screen e;rid voltat;e. Ref'er to the plate characteristic curvec of types 6061 
42, etc., in tl:e rat inc; and characteristic data section f'or typical pent ode 
curves. This irmrovement in characteristics results from the ef'f'ect of the 
suppressor Q:rid,

-
#3 zrid,vil:ich prevents t:-�e pa3::Jat;e o:r secondary eleotrvns 

between the plate and the screen grid. The plate current curves are flatter 
than in corresponding types of tetrodes, hence the rlate resiste.nce and am
plification f"actor are correspondinc;ly higher. Pentodes may be used f'or 
the sar.-:e service as tetrodes and have the BPme advantaees oi' lo•·r Gric'_ to 
plate capacitance and hit;h amplification f'actor and plate reaistance. In 
aC_d.1.tion, since the plate current curves are smooth over a ·.:icle ro..n�e of 
pl&te �Toltage, pentodeS ca!l be operated as poner a:nplifiers et lar,,.e ampli
tudes of a-c voltap-e and current. 
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MIXER OR CONVERTER TUBES An important characteristic of a mixer or con-
verter stage is the CONVERSION TRANSCONDUCTANCE 

whioh is equal to the quotient of the beat frequency, or i-f., component of 
the plate current divided by the r-f signal voltage on the control grid, 
with no impedance in the plate circuit and constant d-e voltages on all the 
eleot!'odes. In converter circuit calculations 1 conversion transconductance 
corresponds to transconductance in single frequency amplifier circuits. The 
TRANSLATION GAIN of a mixer stage is analogous to the voltage gain of an am
plifier stage, and is the ratio of the i-f' output voltage appearing across 
the plate load impedance, to the r-f' signal voltage applied to the control 
grid. Its value depends on the circuit constants as well as on the mixer 
tube characteristics and operating conditions. The CONVERSIOU PLATE RESIS
TANCE of' a mixer tube is the ef'fective plate resistance to the beat fre
quency, or i-f, component of the plate current and corresponds to the plate 
resistance of an amplifier tube. A pentagrid converter tube is ordinarily 
operated as if it consisted of two sections , each having its own control 
grid, both grids simultaneously controlling the plate current in accordance 
with the separate grid voltages. The curves 1n Fig. 1 and Fig. 2 sho•.·: the 
effect of the inner number 1 and the outer number 4 control grid val tages 
respective1y on the plate current and on the current to grid number 2 which 
serves as the anode of the inner section. The negative relation between the 
voltage on the outer control grid and the anode current of the inner sectian , 
shown in Fig. 2, is typical of pentagrid tubes. Each section has the char
acteristics of amplification factor, plate resistance and transconductance, 
the values depending on the d-o val tages applied to the electrodes of both 
sections. 

TUNING INDICATORS For typical tuning indicator characteristic curves re-
fer to the type 6E5 in the rating and characteristic 

data section. The curve of shadow angle vs. grid bias is the most important 
as it shows the range of grid voltage necessary to completely control the 
pattern on the fluorescent target. 
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TUBE APPLICATION AND CIRCUITS 

RECTIFIERS In the application of rectifier tubes care should be taken that 
the published maximum ratings are not exceeded. Rectifier tubes 

are rated for MAXIMIDII A-C PLATE VOLTAGE, the maximum RI.IS value of a-o volt
age that should be applied to the plate of the tube and for MA�'Gl•ITn.1 D-C OUT
PUT CURRENT, the highest value of d-e plate current , averaged over one a-o 
cycle, at which the tube should be operated. They are also rated for MAXI
MUM PEAK PLATE CURRENT , the maximum instantaneous peak value of' plate cur
rent that should be permitted to flow throuch the tube and for r.lAXnnm DJ
VERSE PEAK VOLTAGE which is the maximum instantaneous peal< value of plate 
voltage that should be anplied to the tube c'1.1•rl:n�� the half'-cycle ·when the 
plate is negative and no current is flowinr: to the plate.  THE VOLTAGE DROP 
is the d-e plate voltar:;e corresponding to some ::;pecii'ied valu.e of d-o plate 
current , usually equal to the 1;::axinnun d-e out�mt current per rlate. 

A typical half-wave rectifier circuit 
ia shovm in !t,iG. 3 and a typical full
wave rectifier circuit in Fir;. 4. A 
condenser input filter is shovm in eaoh 
circuit. If c1 were omitted tho filter 
would. be a chol(e input filter. With 
condenser input tbe c1-c output voltage 
will be hir,her and the regulation over 
the vwrkinr� range poorer than with 
choke input. Increasing the capacity 
of Cl will increase the d-e output volt
age, but 1vill also increase the peak 
plate current and the inverse peak volt
age applied to the tube. Some filter 
circuits enploy two chokes in series, 
as shonn in Pi<'.::• 4, to further reduce 
the hw:1 voltage. In cc,me cases the 
plate supply i'or t�-c output stace is 
taken from the first choke ancl the rest 
of the tubes supplied through both 
chokes. This allo·ws a smaller choke 
with a lower current rating to be used 
for L2 , and improves the reculation of 
the output volta,Ge. 

TYP!CfJL HfJLF WfJVE RECT!r/ER 
CIRCI.IIT 

FIG • .3 
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TYPICIIL FULL WRVE RECTIFIER CIRC(IIT 

c, 

FIG. 4 
FiG. 5 shows a voltae;e doubler circuit 

+ 
TOOIJTPIJT 
STI/GE + 
TO OTHEK 

TUBES 

PCOUTPIJT 
VOLTIIGE 

����a��n�s ���=���;s 
f'���d ��e 

r::�1r��: TYPICI/L VOLTI/6£ DOI./8L£�C/IiCUIT 

without. n power transformer. The d-o 
output voltaGe nill be r;omevfhnt less 
than twice the value which would be ob
tained \'Iith a half-wave rectifier. Its 
value depends on the capacity of con
densers, c1,ancl_ on the d-e output cur
rent, as shmm by the curves for the 
25Z5 tube, 

Ar.IPLIFIERS Two general types of' am-
plii'iers are used in radio 

reccivers,hi.:;h frequency amplifiers for 
radio and 1nterme0.1ate frequencies and 
low frequency amplifiers for audio fre
quencies. Ili�h frequency amplifiers 
arc 1..umnlly tran.si'ormer coupled and may 
be used over a range of i'requencies as 
in a tm1ed r-f receiver,or at a sinc;le FIG. 5 
i'requency as in the i-f amplifier of a 
superheterodyne receiver. Pentode or tetrode tubes are commonly used in 
hi[ih frequency ar plifiers beco.use of' their lovr c;rid to plate capacitance and 
hi�h values of transconductance and plate resistance . Fig.6 and F1g.7 show 
typical hi3h frequency ampli1'ier circuits such as are used in a tm1ed r-f re
ceiver and in a �uperheterodyne receiver. 

TYPICI/L TUNED ll-F RMPLIFIER RND DETECTO� CIRCUIT 

FIG. 6 
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TYPICfiL SUPERHETER ODYNE RECEIVER CIRCUIT 

750R6866 

FIG.7 

Low frequency amplifiers may be transf'orrner coupled or resistance coupled. 
Transformer coupling is usually used with low-nru. triodes and resistance 
coupling with high-mu triodes,tetrodea or pentodes. Fig. 8 shovrs a typical 
resistance coupled a-f amplifier stage usinc; a triode and Fig. 9 shows a 
pentode resistance coupled a-f stage. The values of' resistors and conden
sers used in these circuits may be found by referrinL to the Resistance 
Coupled Amplifier Design Curves on page23, 

TYPICfiL RESISTflt/CE COUPLED fi-F 1/MPL/FIER CIRCUIT S 

TRIODE PENTODE 

FIG.8 FIG.9 

TOGR/0 
OF 

FOLJ.OYY!/'IG 
TUBE 

RG 

An amplifier stage may use one tube, or two tubes connected in parallel or 
in push-pull. In a push-pull amplifier stage the two tubes are connected 
in such a way that the two grid circuits are effectively in series and the 
two plate circuits likewise. Equal sic;nal voltages 100° out of phase, are 
a�"plied to the two grids by a center-tapped transformer or by a phase in
verter circuit. The a-o plate currents and voltac,es are combined in the 
output circuit to give approximately twice the power output obtainable from 
a single tube operating under the same conditions, and the second and other 
even order harmonics cancel out. Fig, 10 shows a typical push-pull power 
amplifier stage transformer coupled to a driver sta�e. Transformer coupling 
is used where power is supplied to the push-pull c:rids as in Class AB or 
Class B operation. Either transformer or phase inverter input rrtay be used 
where the output sta�e requires no driving power. 
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TYP/CRL PUSH-PULL POWER RMPLIFIER-ClRSS RBz 

FIG./0 

4Z'.SOR6F6G's 
PEI'ITODES 

A PHASE INVERTER circuit is shown in Fig. 11. The signal voltage for triode 
R is obtained from the tap, P ,  on the resistor Rg, in the output circuit 
of the other triode. This tap should be adjusted so that the signal volt
age applied to triode R is equal to the input signal on the grid of triode 
L. For example., if the voltage gain of triode L is 25, the tap, P, should 
be adjusted to supply 1/25 of the voltage across Rg to the grid of triode R. 

TW/ft TRIOPE PHfiSE 1/YVERTER 

TO 
PI/SH-Ptlli. 

fiRilJS 

Amplifier stages are classified '\'\'lith respect to the tube operating condi
tions and the relation between the grid bias and the maximum normal value 
of a-c signal voltage , which determine the fraction of the a-o cycle during 
which plate current flows. In a CLASS A amplifier stage, the plate current 
flows during the complete a-c cycle, the grid bias usually being fixed at 
approximately one-half' of the cutoff' bias (the grid bias necessary to re
duce the plate current to practically zero) .  Ordinarily, the maximum normal 
poak value of the a-c voltage is approximately equal to the grid bias and 
no :::rid current flows during any portion of the cycle but this is not a 
necessary condition for Class A operation. The subscript l,as in Class A1, 
is s ometimes used to indicate that no grid current flows during any part of 
the input cycle. 

Fie, 12 shows the section of the plate � 
current vs. plate voltage family of 
a triode operated as a CLASS A amplifi-
er. The LOAD LIKE represents the rela- 160 
tion between the instantaneous values 
of grid voltage, plate voltage and � 
plate current durine; a cycle at full IZO� 
I�!��y 

s�g�:i ��v��; I;:c�����;� ����; � 
ef':fective a-o impedance in the external � 
plate circuit. Since this impedance is 80� 
chiefly resistive, it is commonly re- ::::, 
fe red to as the LOAD RESISTANCE, RJ:,. 1..1 
The operatinG point, 0, indicates the 40 � 1--l-+-r-H--1-l-1---'IH--
static values of plate voltage, E0, and ct 
����e���:tig�t:!�� ��a�;g���en�h�u�:� � 
corresponding to the maximum and mJ.ni- 0 I£._.Ll_----'"--LL--"-.Li>!!l_---' 
mum instantaneous values of grid volt-
aee at full rated signal, the awing 1n 
gricl. voltage being the same in either 
direction from the operating point, o. 

0 80 160 Z4fJ .320 400 
PLRTE VOLTRGE- VOLTS 

F/G./2 
The difference between the plate voltage at the operating point and at eithor 
end of the load line equals approXimately the peak value of the a-c output 
voltae;e developed across the load resistance. The RMS value of the a-o out
put voltage \7111 be o. 70'7 times the peak voltage obtained from the curves. 
The power output may then be calculated approximately from the relation: 

12 

POWEROIJTPIJT = �2- {O.?O?(Emax.-Eq)}� {0.?07(C,-EmmJJz 
A1 - � - Rt 
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A more accurate formula which includes both halves of the cycle is: 

POWER OUTPUT= {E1118x_-Emin.Jfimax,-Im;n.J 
8 

(3) 

The values of Emax, Emin, Imax, and Imin, are read from the curves as shown 
in Fig. 12. If the values of Emax, and Emin are expressed in volts, the 
values of Imax, and Imin should be expressed in amperes to give the power 
output in watts. 

The second harmonic distortion, expressed in percent,may be calculated from 
the formula: Imax. + Imin. _ L z 0 X/00 ZHD. HFIRM0/'1/C = IIT1iJ)(. -Imin. 

Io is the value of d-e plate current at 
the operating point and is read from 

TYP/CfiL TR/OOE 
OUTPUT CHfiR. i�e 

e������ ( !)1 s���l�a��e:x�;e�:�e�� 2.0 
the same units,millianperes or amperes. 
Fig.l3 shows typical variations of pow• 
er output, plate current an(_ ha.rnlCnic 
distortion with sicnal input voltage 
:for a triode operated as a Class A anpli
fier. The power output varies approxi
mately as the square of the input volt
age and the c>_istcrtion is low and is 
chiefly second harmonic. 

/.6� I.Z� 

CLRSS R OP£RRTIO!f j 

The PLATE EFF'ICIEllCY is the percentage 
ratio of the power output to the prod
uct <''!": t�"e ::-·, c·rp:�e Ci.-c plate voltage 
anc"_ :j-c plrtr: C'-'Pront at i'tlll signal. 

PLFITE EFFIC/Ef!CY("/o) =E.� x 100 (5) 
p p 

I..2.. -v 
y I 

� 
I lOt] I 
2:: L _,.� � / -� � 
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Flfi./3 
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50 

{4) 

In a Clas8 A triode ar::plifier the plate ef1'iciency is relatively low, 15%' to 25%. 
':'he POWER SE SIT:VITY is the ratio of t:r�e power output t ':' the squ.'lre of t:1e 
irf-'Ll_t si'Tlal voltc:;e, E;:-• 

POWER SEfiSITIV/TY= ;z (6) 
G 

'l'l-:e r:0'.7c:r :::cn::::iti::it:r o.L· a Class A tri�Jde a. lifier .!_s G.lnc rclc..ti-,-cly lov:. 

The l-:ethoC_ o.�.· calcul8 tine: the anproxi
r'ate .:;·,;t-;_.-_,_t a!'.d --�stcrticm for a 

100 

0r n. tctr'Jde, operated as a 
Clnsr:' A a�crlii'ier, is sir:1ilar to t!:at 80 
.!."or tr� :;r<_es. _ !"1--. 14 shcvts a fnrdly 
of r:late c>are..cteristic curves for a 
t:;:tJlcal � ·--,_t.'Jde Class A ac:1plifier. '.i'Ge 
pT.·:cr ;u? . .y 'he calculated a:;y;rc::i-

�-- J_ � • c �ormula: 

!"': 1 172 Emax.-Em1n Limax.-Imin.+l4h:Jx-.l!;g L -L . PO= 32 max. 
mm (7) 

0 80 /60 240 .320 

PLRTE VOLTRGE- VOLTS 

F/6.14 
400 

of the t;;rid bias at the operatin3 

·J.�··e rcc0nd l�aruonic (dstortion,cxpresscd in percent, r:wy be calculated fror·1 
the :s.'"'vrrc�··.la: 

_ Imax.+Imia-Zio 2HD. HHRM0/'1/C- I1118x.-Imin.+I.4/(Ix-.l!!) X/00 

_ Imax,-Imin.-1.4/(Ix-Iy) 3Ro. HHRM0/'1/C-
Imax.-Imin.+/.4/fix- Ig) X/00 
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13 s'_-c'::s the variation of power output, plate current, screen current 
Cist,·rtion -i:::.th ci:nal inp1..1.t voltaGe and Fig. 16 shows the variation o.f 

t�lc .sn.' o q·,a�1tities ·:.Ti ;:;r� load resistance for a typical pent ode Class A Am
�Jlii'icr. A p::.mt8de is normally operated with a load resistance of approxi

tr- J ·,ralue at Yrh�Lch the second har.monic is a minimum. In some cases, 
rc::::i�tanco i� adjusted for a lower value of third harmonic and the 

sccc�d- harconic is balanced out by using two tubes in push-pull or by in
troduci::v· a balancinc amount o:' second harmonic in a preceding stage. Beam 
pouer tubes are frequently operated \'11th lower values of load resistance 
-::-.han are uentodes to reduce the odd harmonic distortion. A Class A pentode 
ampli�ier

-
cenerally has hi2:her plate efficiency, 35%" to 45%',and higher pow

er sensitivity than a Class A triode. The distortion is also generally 
hi:_::hor anc:_ consi3ts mostly of' third and higher odd order harmonics • 
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In a CLASS B anplii'ier stage two tubes or the two sections of' a twin tube 
are used in a push-pull circuit. The grid bias is fixed at approximately 
tho cutoff value and plate current flows in each plate circuit on alternate 
half-cycles of si[;nal voltage vrhen the grid is positive. Since the grid of 
a Class B tube is swinging positive during a considerable portion of the 
cycle, grid current usually flows for 60 
part of the cycle. This grid voltage 
and current represent power which must 
be supplied by the preceding tube called 50 the DRIVER TUBE. The power output of 
the driver tube is often the limiting 
factor in dete�ining the power output 40 
of a Class B stage. Since the aver�ge 
value of the plate current of a Class � B stage varies considerably with signal 
voltage, the plate val tage supply should 
have good regulation t? prevent exces
sive decrease in d-e plate voltage and 
limitation of output as the signal volt

30,!_ 

age is raised. 

� 20� 
ti 

/0� 
Fig. l7 shows the section of the plate t::t 
current vs.plate voltage family of a tri- it 
ode used as a Class B amplifier. In o 
Class B operation the plate current of 
one tube is practically cutoff during 
each alternate halt-cycle and contri
butes very little to the power output. 

50 100 150 
PLIITE VOLT fiG£-VOLTS 

FJG./7 
The power output from the two -tubes may be calculated approximately from the 
plate family of one tube and is equal to the sum of the power outputs repre
setlted by the extensions of the load line on either side o.f the operating 
point ,o. 

Sinoe the plate current of one tube is � 
practically cutoff during each alter
nate half'-cycle ,formula (10) may be re-
duced to a further approximation: � 

PO= (Eo-Emin.)Imax. 
z {11) 

The actual power output is somewhat high
er than that shown by these relations 
because of' the effects of the third and 
other odd harmonics. Fig.lB shows typi
cal variations of power output, plate 
current and distortion with signal in
put voltage for a Class B Amplifier. 
The distortion is chiefly third and 
other odd harmonics. The plate effi
ciency, 5�% to 65%, ana the power sen
sitivity at :full power output are both 
relatively high, 
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A CLASS AB amplifier stage is one which IZO 
operates under c onditions intermediate 

��:=e�� ���:� !t
an� �!�!! ��tw��� ��� 100 

for Class A operation and outoff and 
plate current flows in each plate cir- 80 � 
cult for less than one complete cycle � 
but f'or more than one half-cyole of the t-.. 
signal voltage. If the normal maxinrum 60 � f--+---!+----1\-+-�. 
peak value of the signal voltage does � not exceed the grid bias and no grid � 
current flows during any part . of the in- I/O a 1-+--fi--+-+-+.c-+-;'1!--t----1 
��;e�Y�;e 

Cl!�: ��i:i
fie�f 

m��i�e 
c���!�t � 

flows during any portion of the input zo � ff--+-1�'----+--Jiodiilr-oyole the amplifier may be designated � 
aa Class ABz. Fig. 19 shows the sec-
tion of the plate voltage plate current 0 
family of a triode used as a Class AB2 
Amplifier. The power output from two 
tubes may be computed approximately 
from the plate family of' one tube in the 

0 HlO zoo .100 «JJ 
PL/ITE YOLTIIGE- YtJLTS 

FIG./!J 
same manner as for Class B operation. The characteristics of power output , 
plate current , plate efficiency and plate current fluctuations with signal 
and driving power are intermediate between those of Class A and Class B oper
ation. 

Power output pentodes or tetrodes may be used as Class B or Class AB Ampli
fiers, and the approximate power output may be computed from the plate cur
rent vs_. plate voltage curves in the same way as in the case of triodes. 

In a CLASS C amplifier the grid bias is fixed at a value greater than the 
cutoff value and the plate current flows during less than one half-cycle. 
Claus C amplifiers are not used in radio receivers, although an OSCILLATOR 
may be considered as a special type of Class C amplifier in which the input 
voltage is derived from the output voltage by means of circuit coupling. 

A CLASS BC amplifier stage is one which operates under conditions intermedi
ate between Class B and Class C and is not used in radio receivers. 

DETECTOR AND AUTOMATIC Detectors are used in radio receivers t o  separate 
VOLUME CONTROL CIRCUITS the audio frequency component of the modulated sig-

nal from the high frequency carrier or to change 
the carrier frequency. In superheterodyne receivers , the first detector is 
used to obtain an intermediate frequency from the r-f input frequency. The 
important characteristic of a deteotor tube is the relation between the r-£ 
signal input voltage and the resultant a-f or i-f output voltage. This rela
tion is shown for a typical diode in Fig.20, for a triode operated as a grid 
leak detector in Fig. 21 and for a biased triode detector in Fig. 22. 
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In a grid leak detector circuit , Fig, 23 the r-f signal is rectified in the 
grid-cathode circuit which aots as a dloAe detector. The a-f voltage across 
the grid leak and condenser is amplified by the tube and the amplified volt
age appears in the plate circuit, The r-f signal is also amplified by the 
tube and an r-f filter should be inserted in the output circuit to prevent 
the high frequency from reaching the a-f amplifier. Increasing the resis
tance of the grid leak increases the sensitivity to weak signals, but tends 
to introduoe :instability and distortion with large signals, 

In a biased detector circuit , Fig. 24, 
a high negative bias is applied to the 
grid and the no-signal plate current is 
practically zero. The rectification 
takes place in the plate circuit due t o  
the fact that more plate current flows 
on the positive half-cycles of the sig
nal voltage than on the negative half
cycles. Both a-f and r-f voltages ap
pear in the plate oircui t and an r-f 
filter should be used to by-pass the 
r-f component. A biased detector nor
mally draws no grid current and there
fore does not decrease the sensitivit, 
and selectivity of the input circuit. 

Diode detectors are connnonly used be
cause of their ready adaptation to de-

TYP/CRL 811/SED DETECTOR 

tection and c ontrol circuits, A diode FIG. Z4 detector c ircuit shown in Fig. 25 
funotions as a hair-wave rectifier an� TYPIC/IL DIODE DETECTOR CIRCUIT the a-f voltage appears across the load 
resistor, R11whi ch is by-passed for r-f 
by condenser Cl• The by-pass condenser 
01 charges up to a voltage approxi
mately equal to the peak voltage of the il 
signal and maintains a d-o voltage pro
portional to the carrier amplitude a-

���:�t��= ;�:d �;:;:������· s;��; ��� 
currents ,  the operating characteristics 
of all types are practically the same. 

FIG. 25 

RVC 
lfX.lli6E 

Automatic volume control, AVC , may be 
obtained by applying the d-o voltage 
developed across the diode load resis
tor, as a negative bias, to the control 
grids of the r-f and i-f amplifier tubes 
in the receiver ao that their gain in
creases or decreases as the r-f signal 
decreases or increases. A typical cir
cuit is shown in Fig, 25, The filter 
R2 - 0?. is introduced to prevent the 
AVC voltage f'rom varying at audio frequencies 
voltage from being fed back to the r-f or i-f 

and to prevent high frequency 
amplifier tubes ,  

I n  diode detector circuits certain precautions should be taken to insure 
linearity and low distortionwith high percentage modulation, The r-f signal 
voltage applied to the diode should be approximately 10 volt s ,  and the ratio 
of the a-c impedance to the d-e resistance in the diode circuit should be as 
hlgh as possible. The a-o impedance is usually less than the d-o resistance 
in the diode circuit due to the shtmting effect of the AVC network and the 
grid leak of the following audio amplifier tube, Therefore, the grid leak 
and AVO filter resistors should be as high as allowable :l.n the grid circuits 
of' the a-f and r-f amplifier tubes , and the diode load resistor should not 
be too h:igh, The a-o7d-c impedance ratio may be improved by feeding the a-:f 
amplifier and the AVO network from a tap on the diode load resistor,as shown 
in Fig. ?. While this connection reduces the sensitivity, it increases the 
a-o/d-o impedance ratio appreciably, 
The r-f by-pass condenser across the TYPICI/L. DIODE DETECTOR 
diode load resistor should not be too CllrUIT WITH OE.'I/v.:[) 1/VC large as this will cause loss of gain � '  � '' 
and distortion at the h:igher audio fre
quencies. 

In some cases it i s  desirable for the ll 
AVO action to be delayed until the sig-
nal reaches a certain predetermined 
strength, in order that the receiver 
may receive weak signals with maximum 
sensitivity. A circuit which accom-
plishes th:is is called a delayed AVO, 
or DAVO oircui t and is shown in Fig, 26. 
Diode, DL, is used as a detector to 
supply a-1' voltage to the a-f ampli-
fier and diode, DR, is used to supply 
delayed AVO voltage, The amount of 
delay depends on the voltage on the 
cathode of DR• For example , if the 
cathode of DR is returned to a point 
3 volts above ground, no current can 
flow through DR until the signal strength 
increases sufficiently to cause more than 3 volts to be developed across 
R3 , and the AVO action is delayed until the signal reaches approximately 
3 volts peak. 
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CONVERTER AND I.iiXER CIRCUITS In a superheterodyne receiver, a fMquency 
converter stage is used to convert the incom

ing r-f sie;nal to the i-f frequency. Two tubes may be used, one as the os
cillator and the other as the mixer, or first detector , or both functions may 
be combined in a single converter tube such as a t'Y}Je 6A7 or a 6ABG. Fig.27 
shows a typical frequency converter circuit using a pentagrid mixer tube and 
a s eparate oscillator. A typical pentagrid converter circuit using a single 
tube i s  shown in the circuit of Fig. 7. 

TYPICIIL FREQUEIICY COIIVERTER CIRCUIT l/S/f'IG SEPRRRTE 

OSC/LLRTOR 

� :] 
VOLtnm EXPANDER CIRCUIT In the recording cf phonograph records or in broad-

casting, particularly of music having a large 
volume range such as symphony orchestra selections , the volume range is com
pressed so that the soft passages are louder and the loud passages are soft
er than in the original music. This compression is neces sary to keep the 
soft passages above the background noise level of the equipment and to pre

vent the loud passages from overcutting the grooves on the record or over 
modulating the carrier. ·M:ore natural reproduction of such music may be ob
tained by the use of a volume expander amplifier whi ch amplifies the loud 
passages more than the soft passages and thus increases the volume range. 
Fig. 28 shows a circuit for a volume expander amplifier using a type 6L? or 
6L7G pentagrid tube, 

11-F 
INPUT 

VOLUME EXPRNPER CIRCUIT 

8,4 

FIG. ZB 

I 11-F OUTPUT 
0. /,<Jf 

The operation of the circuit is as follows : The gain of' the 6L7 audio am
plifier depends on the bias on number 3 grid. The input signal is applied 
t o  the number l grid of the 6L7 and also t o  the grid of the 6C5. The ampli
fied sir,nal from the 6C5 i s  rectified by the 6H6 or 6H6G and the d-e output 
voltage applied, as a positive bias,to the number 3 grid of the 6L? so that 
the 2:ain increases and decreases with the amplitude of the sio;nal. The posi
tion of tap, P, determines the initial bias on grid number 3 of the 6L? and 
should be adjusted so that the no-s ignal plate current of the 6L? is 0 . 15 
milliamperes . The input signal on the grid of' the OL7 should not exceed one 
volt peak in order to prevent excessive distortion. If it is desired to de
lay the expander action until the input signal reaches a certain level, a 
negative bias may be applied to the plates of the 6H6 or 6H6G rectifier tubes . 

AUTOMATIC FREQUENCY An automatic frequency control oirouit, as a<'plied t o  
CONTROL CIRCUITS a superheterodyne receiver, is one which auto:natioall:y 

controls the oscillator frequency in such a manner that 
the intermediate frequency is maintained at the frequency to vfuich the 1-f 
ampl1£ier is tuned. Thus , a receiver equipped with AFC automatically cor
rects inaccuracies in manual tuning and compensates for os cillator drift. An 
AFC circuit consists of a frequency discriminat or circuit and a control c�
cuit. The discriminator detects changes in intermediate frequency and sup
plies a\d-c voltage, the polarity of which depends on the direction of the 
frequency change , to the control circuit which change s  the oscillator fre
quency and returns the intermediate frequency to the proper value. 
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FREQIJE/'fCY OISCRIMI/'fR TOR CIRCUIT FOR RFC. 

ro-Jt-t--ir==.= 
1-F 
RMPLIFI 

FlO. Z9 
Fig. 20 nhows a frequency discriminator circuit. The primary,Ll is tuned to 
the intermedia t e  frequency of the receiver and loosely coupled to the seconda
ri e s ,  1.r2 and L,3 ,  'Nhich are tuned to frequencies spaced equally above and be
low tho intermediate frequency. The voltages aor,oss Lz and L3 are applied 
to a duo-di ode· rectifier as shown. The d-e output voltage of' this rectifier 
is the AFC voltage an(!_ is equal to the difference between the voltages de
veloped by each diode. \1\fhen the 1-f aienal is on the center frequency the 
volta::;en applied to the diodes are equal , the d-o output voltages are equal 
anct_ no resultant AFC voltage is developed. If the 1-.f frequency changes 
toward the res onant frequency of Lz, more voltaGe will be applied t o  diode, 
:or,., than t0 the otl1er diode , DL will develop more d-e voltage than �� and 
the resnltcc1t AFC voltage 1-l'ill be nec;ativc w·ith respect t o  grmmd. In like 
rasnner, if t�lO i-f frequency change s  t oward the res onant frequency of L:3, the 
re sultant AFC voltage will be positive vdth respect t o  ground. 

?�-- - - ! Ep ' 

fs t;, : R 
z ' 

' 

FREQIJEfiCY OJSCRIMINRTO R  
CI RCUIT FOR fiFC. 

F/6. 30 

A�rt",cr :- i s crim.'.nator circuit which docn not depend on side c i rcuits ,  tuned 
� ".>o\·e nncl. bolmJ tJ�e interr1edi at e fre·:."luency, for its operation is shown in 
l'i • 3C. In t�-..i s  circuit the pri;�mry L1, and the s e c ondary, 1.:3 are both 
tcu'.oc1 tn t'· c  intcr:nediate frec!ucncy oi· tl-2 0 receiver and are loos ely coupled. 
'.: �1c o ·"'eratir:m o:C' tl�e circnit depends on the fact that at the res onant :fre
:{UC:n..c-::,� t::,e pr::.. ar7.· voltac:e, E12, and the s econdary voltage, Ee , are 90° out 
o:c' ::�1rtse :l"QCl ::m t>e fact that tll9 phase angle varies as the frequency changes. 
J.:: c c:..rcuit i r.  arran::::·ed S Q  t hat tl,_e voltage , El , applied to one diode is the 
V C' c t or r'11. o::"' tl�c _r:riL1ar:t voltage and one -half' of the secondary voltage, end 
t' c �,-clta,n :-' ,  Es, a�Jplied to t:1e ot��er C:ciode is the vector num of the pri1 ary 
-�.r olt r �··e e.n�� t: c ct-�er ::.· all"' of t>e soc,>ndary voltage. As in 'Fiz,. 20 ,the re
s-�" 2-t e.�'lt .A:F'C Yolta_"C ic t�1c clii'ferenoe betvreen the d-e voltaGes developed by 
0?.cl� ::."_.::.:Jde . -.. -ector c�i a£;ram., A, i:1 Fie:. 30 shoy;s the phace relations of the 
severe,l volta:�eo '::}len tl:c a-)3Jlicd. vuJ.;:;a;:-:e is at tl1e re :oo onant :frequency. Si!lce 
t:�e ':olta:,: c s ,  E1 and Ez , ·:.'llich are np�}l::i ed to t��e c_i rxles arc equal, no re
sc:ltr_nt AFC ·:olt::: " C  i c  cl_evclop cd. I f  tl_e t-:.�) lioC_ Trol'ta:;e chan:::;es in f're:.:r:..:c:�c2·, ::' '" C:  re lo. - :_ c'""1S :.'.rLy -�,c PC sh0·.m i ve ct ·'Jr c';_in1_;ra-r:J.,B. The vclt
a:·c , Es , .c .. n.!;J,.ied · ·  o ' i -,ll.e DR , y·ill :)c .:::;rcr· t e r  t��c·r� tl::s voltare , E1, a:;pli&d 
to t!lc ct- er �-_i :::de . DR -.. rill c1evc.lop more d-e '-'Oltare than Dr, and the re
s·-�ltal't AFC ·,"olta-·e .-.-�. l l  ·::.s �}O S �_t ive v;i-:.:;h rc2pect t o  ur:nmd. If' the fre
q:1enc:,- cbo.r _ _,.,;ec in the op)osite ·,-,irectic::n , E1 �·:il l  Ue .c ·roatcr t:t.an � and the 
rcsulto.�1·'.: AFC vol-ce"'e ·:::!.L'. bo ':lccat:L-,; C' · .. ::trc ros-:•cc·c to ground. 

CONTROL CIRCUIT FOR RFC 

F/(i .31 
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Fig. 31 shows a control circuit which controls the oscillator frequency in 
accordance with the d-e voltage developed by the discriminator. The plate 
of the control tube i s  coupled to the oscillator tank coil and a voltage 
approximately 90° out of phase with the voltage across the tank coil i s  ap
plied to tho grid. In Fie;. 31 this out of phase voltace i s  obtained from 
condenser, Cl , ·which is in series with resistor, Rl , across the tank coil. 
In practice the resistance of R1 is made much greater than the reactance of 
01 and the current through Cl i s  practically in phase with the voltage across 
the tank coil. The voltage across 01 i s  therefore practically goo out of 
phase Yli th the tank coil voltage. The plate circuit of' the control tube 
then acts lilw an inc)_uctance across the tank coil. The value of this ef
fective inductance depends on the bias on the crid of the control tube. As 
the bias of' the control tube i s  determined by the AFC voltage generated by 
the cliscriminator, the control tube tends t o  maintain the oscillator at the 
proper frequency. 

RECO!.IT;lEN])ED OPERATIHG PRACTICES 

FILAl.E-IT AUD HEATER VOLTAGE Radio receiving tubes are desicned to operate 
satisfactorilywi th moderate variations in heat

er or filament voltac;e from the rated values .  However ,for best performance 
and life the rated values should be maintained as closely as possible. At 
excessively hi�h values of heater or filament voltage there is danser of 
heati �g the first grid to the point where it emits a sufficient number of 
electrons to interfere with the proper functioning of the tube and in a-c 
operated receivers the hUlll introduced from the a - c  heater supply i s  likely 
to be greatly increased. Furthermore, the rate of evaporat ion of active 
material from the cathode i s  creatly accelerated v1i th corresponding reduc
tion in tube life. At excessively lo•u heater or filament voltac;es the 
electron emission i'rom the cathode na:.� he reduced to the point where the tube 
characteristics and the receiver performance are seriously affected, In 
the case of tubes in whicl1 a rC!:'_at:L·v-ely large current is drawn from the 
cathode , particuJ.arly power amplifier and rectifier tubes , operation rmder 
such conditions i s  apt to result in serious damace to the tube and early 
failure. 

It is now standard practice to· des ign a-c operated receivers for a line volt
age of 117 volta and the filament and heater transformers should be de
signe·d to supply exactly the rated voltages to the heaters and filaments 
with this line voltage. If this is the case , the performance and life of 
the tubes will not be seriously affected by the normal fluctuati·ons in line 
voltage, if these are not more than ten percent. The best practice is t o  
have the receiver power transformer supplied vlith tapa so that the voltages 
may be held within 5� of the normal value. When the filaments or heaters 
are operated in aeries tile total voltaGe does not <livide exactly equally a
mong the various tube filaments or heaters due t o  small variatio. s L1 lleat
er resistance. In this case the bad effects of large variations in line 
voltarre are exaec;orated. It is important that receivers havinc the heaters 
connected in series be des ic;neLl. to supply exactly the rated value of current 
to the heaters or filament s at the standard line voltaGe of 117 volts. 

The tubes used in automobile receivers are desic;ned to give satisfact ory· 
life anLl. performance with the heater voltage fluctuating between 5. 5 and 8 . 0  
volts o.s i n  normal automobile operation and the connections should b e  ar
ranged to maintain the heater voltac;e at all times within this range. 

In hm11e receivers where tl!e heater or filaMent current i s  supplied direct
ly from two-volt or s ix-volt storage batteries the variation in filament 
v olta:_:·e wiJ.l norr.mlly not be excessive. Jiowever , precautions should be taken 
against excessive voltage drop in the filament supply connections and against 
abnormal battery voltages such as miGht occur durinG bdttery charcing or 
when the battery i s  discharGed. 

For beat result s ,  the filament voltage applied to two-volt tubes should be 
within the ranc;e of 1 . 8  to 2 . 2  volta. Operation at a voltage of 2 . 3  volts for 
a short period i s  permi s s ible. The tubes are generally operative at volt
ages as low as 1 . 7  volts but with reduced sensitivity and output . 

The two-volt-tube receivers designed for use with aircells are equipped with 
the proper series resistor for maintaining the filament voltage within a 
suitable ranc;e during the life of the battery. With many two-volt-tube re
ceivers for use with three-volt dry batteries or dry packs there are pro
vided ballast tubes which tend to hold the filament- current at the proper 
value. It i s  essential that these ballast tubes be rated for the same val
ue of current as the total filament current of the receivers nith which they 
are used. As the characteristics of the ballast tube are apt to undergo a 
permanent change during life, it is advisable to replace it \'lhenever the 
filament battery is replaced. 

Some tvm-volt-tube receivers now employ a typo of resistor tube which may 
be used vli th o. storage battery, airce11 or drycell supply. (See "liB" resistor 
tubes at end of' rat in..c:; and characteristic data section ) .  

Some two-volt-tube receivers are de�::d<'jned t o  operate with the filament volt
age supplied directly from a 4. 5 volt dry battery or dry pacl�, the two-volt 
tubes being used in pairs with the filaments in series. The range of fila
ment voltaee i s  s omewhat �reater in this case than in the precedinc; cases 
but better battery economy i s  obtained. 
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TUBE I,10m�TTITG The comm.on and safeSt practice is to m"unt tubes in a ver 
t ioal position. Lowcver , it ifl Plso ,:enerally :;,Jerrnissible 

to mou..'1t tbem in a hcrizontal position. When filament type tubes are mounted 
l::ori zontally t:C.cy cbo."L:.l·l be turned so tl-:.at 'c-l.._c plane oi' t-__ e .fila:�ent is ver
tical ,  to avoid the ch.�noe of the filament ::aE:, inG sui'J'iciently tc tm·.ch the 
gricl or tlle rlate . 

Provision should be made for free circulation 0f air around the tubes . This 
applies particularly t o  the rect ifi er and povrer output tubes ·;:hich nruat dis
sipCcte considerable power. Too close confine:nent increases the chance of 
grid emission or loss of vacum:� d'--te to electrolysis of the ,::;lac s between the 
sealed in leads at hi:.h glass te�.1peratures . 

Modern tube s "  particularly those of the heater type, are capable of with
stanC.int; relatively severe vibration for short peri ods w:l t!lolJt dar:1ae:e. If 
they are subj ected to severe vibration cont inuously a :·radual wearin,"; away 
of the iYJ.sula::.ed heater ::;oat inc or of the mica s pacer is liable to ��·ccur and 
pre-t,ature failure cf the tube IY�ay result. Where the receiver is likely to 
be sub j ected to severe vibration a cushioned r.10untinc; sho1..:lcl be provided for 
the receiver chassis and means should be employed to prevent 

-
or damp out 

resonant vibrations o:f the chassis and tuhes. 

1.1ICROPHOUICS r.acrop�1onic howlinc;,,·.rhen d"Je to a tube , is caused by mechani-
cal feedback from the ,speaker to the tube ei tller tllrourh the 

air cr t:!1rcurh the chassis. Tubes r:llich are :follG'17e<l by hi··h audio fre
quency r·ain are !:lOst su sceptible. Eeater t:yr:-e tubes P,re :-GJ.Cll les s micro
phc:nic tllEm filar.:ent types and ,Jrdinarily f�ive no tr< "Uble c��cept tmder ex
tre:r:e c --:nc�lt i ons. In filax;�ent typE' s " part.i.cularly t�.:.c t;:o-volt t� pcs, the 
filament r.'.ay be set int o vibration at i t s  res o�1ant lrcque:nc·J by c:xtre,:cly 
Slr.all i:::npulses of the sa1:�e frequenoy. In present day tube::; i:":proved nethods 
of fila1,1ent support are used to reduce tl:i s tendency and to C.amp out o.scil
le.tions of the filament , but if the audio frequency �:ain in the receiver 
is high, special precautions must be taken in the receiver to reduce r.1echan
ical feedback. The most sensitive tube shoul�1 not be mrunted close to the 
speaker; the speaker sLould not be ric:idly c onnected to cabinet or chassis ; 
the chassis should have a cushioned mounting in the cabinet and resonant 
vibraticns in the chassis should be avoided or damped out . 

Ordinary precaut i·ons ac;ainst tube microphonics are usually cufficient for 
audio frequency gains up to about 100 db. with l 1eater type tub e s  and up to 
about 50 db. t .. i th two-volt tubes. Gains exceedin.:; these values usually re
quire sp ecial preoautions a,_ainst tube microphonics ancl. hum. I.:icrophonic 
troubles :r.-.ny ori0ir.ate in the c onverter or even in the i-f amplifier tubes 
through audio i'requency modulation of the carrier or of the i-f frequency" 
even ,.,hen the gain in the audio frequency staces • is not especially hiGh. 
Similar precautions sY�ould be used to avoid this type of nicrophonic effect . 

IfUM In modern a-c operated receivers filament type tubes are used only 
as plate-supply rectifiers or as output tub e s .  Filters are r,rovided 

to eliminate the hum voltage developed in the rectifier section by the a-o 
supply. The voltage gain in the output stage is usually low and the hum is 
not noticeable if the simple precautions are taken of connecting the grid 
and plate return leads to the mid-point of the filament tran�former s econd
ary and of havine this point well by-passed to the chaseis. The heater type 
tubes used in all the other positions are so de:Jigned that " under favorable 
circuit conditions, only very small hum voltages are introduced into the 
audio and radio frequency circuits by the a-c heater volt age and current . 
For mini:num hum the gro1ll1d connection to the heat ers shoulc"_ be made to the 
center point of tlw heater Yrinding. If hum is present , it is usually caused 
by improp er fi'ltering or is intr oduced by s o�1e circuit element other than 
the tuues. 

However , under some conditions , a troublesome amonnt of hurt may originate 
in the tubes . The second detector tube or the first audio amplifier tube is 
most likely to t:ive trouble because it is followed by the !naxir.rurn audio Gain. 
Hum may also oriGinate in the mixer or in the i-f amplifier tubes1 due to 
60 cycle modulation of the r-f or i-f carrier. 

The most cormnon cause of hum in a tube is a minute leakage current between 
the heater and the cathode " v1hich by flowing through sorr.c high resistance 
circuit element , such as the cathode res i stor , develops a small voltaee 
which is amplified by the succeeding audio frequency stages .  To reduce hum 
from this source the cathode resistor should be by-passed and the cathode 
should be made negative with respect to the heater. 

Other circuit precautions include the pr·oper shielding of the tubes and com
ponent parts to prevent both ele ctrostatic and electromagnetic coupling be
tween them, and the arrar13ement o f  the wiring in such a way that leads fol
lowed by hi&h audio frequency gains are not looped around the filament sup
ply wires and at·e kept as far as possible from any leads carrying alternat
ing current s .  

Hum is sometimes introduced b y  the direct action 
netic field on the tubes .  This occurs when the 
to the power transformer or the filter choke and 
out t o  avoid this possibility. 

of a strone 60 cycle mag
tubes are placed too close 
the chassis should be laid 

GRID CIRCUIT RESISTORS In present day receivers grid circuit resistors of 
relatively hir,h values are commonly used" for in

st ance " in resistance coupled amplifier stage s ,  in the diode detector stage 
and in automatic volume control and other automati c  control networks. As a 
result " a grid current of as little as a few microamperes may cause serious 
reduction in the e;rid bias due to the voltac;e drop in these resistors. This 
condition may lead to reduced sensitivity" instability or even to se rious 
overheating and damage to the tubes or other circuit elements .  Circuits in 
w):;doh a connnon resistor is inserted in the grid return lea{:. of t-..'!o or more 
tubes are particularly susceptible to loss of bias due to crid current. 
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The tubes are al1'lays cl"�ecked :for c:rid current during final te st in:_:" in ':he 
f'act ory an�: are i el2 tr. a lir,lit of not more than o:-1.e or t':m microaMperes . 
The "tVera._·e vnlPo 1s a s.call fraction of a r:1icroar.1pcre. Hov:ever,,-:hen n tube 
is o:r:cr9.t eC. in 9. rccei·,rcr, a l•i;:�:er val:Je of �·rid Cl..:,·rer;t na-y arr:ear due to 
a :r.in'.1.te evolution .. J.. .... ;c:ac from tbc ne rts or t r.J a im1te aJl.:·L-._l'lt of erratic 
electrical leakar:;e acrOss nn inDul�t or or to a S-::1Hll ar:J.o·J.nt of' therr.:al 
elcctrcn et··.isc iun frcm tlz crid. l'he t:;ri'J_ current Cl.ue to cas ususll�· 
ten(.� tc decreas e rapidly a:: tb.e re ceiver ie 0perated. The current clue t o  
grid 6;J.i scirm U:!_'::pearS t"J�ly after the tube l"laS beCOJ:'i6 �J.eated to its ma:t.:inrurn 
opcr�· t ln::; temperature ancl is ::t.""::::-ravateC:. by any conC:itions t endin[ to over
:-:cat t�1e tub e ,  such ac :tnsuffic1E:nt prevision for air circulation_.hi.?;l: line 
volta .r;e , exces slve :elate voltG.ge or insuf'f'icient ':'rid bias. 

The 'l::, e :- t  pre caut ion a.gaL"st trJ'1'!Jle from tl:is sm:.rce i.s ' t"he avoidHnce of 
circuits Y:��ich depend for thei r  operation on extrer1ely hir;h values Df' t::rid 
resistors. A s ec oncl precaution is to cbts.in t�:..e : ri:l b i c·_s by .. '3ans u:-· t..::e 
vol tace drcl: in a catlc_odc, cr se-lf-bias , rc :::: i :::t cr ratl'�er the.n to use a fixed 
b i a s .  With c c.lf'-hias any t endency t o•.7ard the l o ::_1 c  cf bias Que to e;ricl cur
rent is part lally cor.JpensRted f'or bJ.· an incre9.::;0 :in tl1e self-bias be c:-\-:.se 
cf' the res" 'ltant increase in plate current . _h further preca,.:ti( n is t::1e 
avoidance of e:�cess ive pl�t e and screen e:rid. voltares and 01;rrcnts by ma�
int; sure that tlle tube s <J.rc operat ed •;;ell · . itf::in t��eir r.�a::Lnum rat ings even 
at t:lc L::,.:lest li.ne volt 'l ·_:es . A fair anount of regulation in the screen and 
plate '.� ·�lt a ; ·e supplies i .s also helpf'r:.l in this re spect . 
As a ��encral rule , tr e ;;rid resictor for a sin;::;le tuhe , exclusive of the 
Ol..:tpl:t L;�J e ,  s!lc"J.L·, "�ct e:·oeed t!:.ree n:c;co.r..ms and a !"':'".axirr:urn oi' one rJc�cr_,m 
no"!..�l �;e pre-i'e ra :lc.  r.J.--;.ere a re s i:::t cr iS c ��·-vn t o  t�-e 2ri1l c i rc1_:Cit cf two 
or .C'rs L:" cs t: .e T'l.lue o.f ti'-e resister ::ol-�mcl( not exceed -tl, e s e  vnlue� rU
vided by t!_e nu::lher cl'' h;.bes -rt:.--lo s e  c:rid current flovm throuz::h it. IJ:'!1e noo·.·e 
r,_;.lc 2J::'.· � l i e s  in t:�e c a s e  of seLf-bi as . 
In t��e cn :::: e oi' fixe',-bias, the 1::aximum value cf the grid resi st or 
ne7er c·ceed or:>e · ·e,:cl'rm and this value should be reduced in inverse 
t i on to tl�c n:::.mber of t1.l1Jes for '.'Ihose rrid current it fcrms a path. 
plyL:_c· t::..eso rnle:o: it should 1Je noted t:-crtt they refer t o  t:ne total 
tance in the rid circuit including the sum oi' all series resistors 
nre used in ::: o:J:c control c ircuit s . 

shouJ.d 
prop or

In BP
resi8-

such as 

I!:. t: .e case o.f output tLf ) e s ,  a �a:dxU..'::t value fc:r t�·e eriC. resistor i s  c or:"!
monl:,' �ivcn ••ith tJJe tuOe rat inc. =n seneral _. a value cf one c.'!e(-;oh..-rn is the 
maxhnw. sa;'e value for tubes of lm-·1 ovtput ratings up t o  3 or 4 watts and 1/10 to 1/4 mec;ol:F.J for tubes cf' 1'-ic;her output rat ings . 

PRECAu'TIOJ;S AGAI:JS� BLOC::r;;G DUE TO SECO!ffiARY EI:ISSIOH When a suffi cient-
ly hi;;h po s itive 

voltarre is applied momenta.rily to a c ontrol grid there is an emi ssion of 
sec"·:dar: electrcns from tl:is c;rid t o  the screen :_c:rid or to the plate . Jn .. 
dcr �c@3 c·· ncLitio�-l� t:r :I s  Cl.'.rrent may exceed tl:..e flov1 of electrons from the 
caT;�lode t n  t�ne ccntrcl grid so th'at there is a net flow cf el ectr.:;,ns into 
the cric1 t!crcu:·l, ti:e external c:rid circuit. If th� s circuit includes a very 
hi� ·h rc s i star:.ce t�_e re s-v.ltant volt a�:e drop way be s-:'.fficient to L!aintain 
the c:r:i d at a p :::· s :l. t :ive nnt ential in spite o f  an externally spplied ner-ative 
r·rid bias. When t:�c �Tld 'b6C0mes "locked11 positive in t�is ,anner tl::.e tube 
i s bloct:ed RY!d i:wr ernt ive ��nd may be permanentl�• damared bJ� overr�eating 
Cue to t.Le ro� ·-' lte.nt e::ce ::; :J ive r:lat e current .  

In :· ,est L1bes tl::.e soc ondar;r e 1.:. s s ion characteristic o f  the c o:�trol r;rid is 
low enou:·b s o  v��at tJ:is trouble \7111 occur only under abncrmal conditi ons. 
A frequent cause of trm'ble i s  a defective wave change S'-'litch trat applies 
a hi:-h posit ive d-e volta_:e to the grid momentarily d:1ring switching. Surges 
suffic iently hic-h r:my reach the r-f amplifier tubes or tl·.e converter tube 
t o  ca'.1Se blocking 1mder certain circuit c onditions. Suff'iaient sur.:;e is 
also soneti':':cs developed in tLe Ol'tput tube , when the set is ttwned on, to 
cause blocking under bad circuit condit i ons .  

T o  avoid trouble c f  tl : i s  kind it is aC.vi sable to use as low values of' r.esist
an.ce a s i s pos s ible in tl:..e zrid cirauits of the tubes that may be subj ect
ed to surf_ie, p-art icularly the tubes nentloned above. The switches should 
be des i,c;ned an·l_ adj',' :Jted to reduce grid current surges to a minimum. TLe 
circuits s J . ould be arran[;ed t o  provide high danping for surges .  This can 
frequently be acc ompli shed by taking advantage of tlle dampinQ: effect of' the 
criCi current flow when a �'-"rid is thrown sli.zhtly positive. This alone will 
protect a tube a�·ainst small surges .  

COifVEfn'ER I. F. RMPl/F/Eii' DETECTlJii' 

R.F. 
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Added damping for an r-f amp�ifier or a converter tube may be obtained by 
coupling its grid circuit to the grid circuit of an i-f amplifier tube, as 
shown in Fig. 32, so that a surge reaching the grid of the r-f amplifier or 
the converter tube is partially dissipated by causing grid current to flow 
in the i-f amplifier tube. 

It is also possible to connect a diode to the r-f amplifier or converter 
tube grid circuit in such a way that a surge will be dissipated by Gausing 
current to flow through the diode. Fig. 33 shows a diode connected to the 
grid circuit of a converter tube to prevent blocking due to secondary emis
sion. 

CO/fV£/lTEil ll.F. RMPI.IFIE/l DETECTOil 

11.1! 

F/6.3� 

CONVERSrON CURVES 

The following curves , Figs. 34, 35 and 36, may be used to  find the approxi
mate operating condi tiona for power amplifier triodes, tetrodes and pent odes 
at other than the published operating condi tiona. 

Fig. 34 should be used for triodes operated at other than the published 
plate voltage and for tetrodes and pent odes operated at other than the pub
lished plate and screen voltages. For example ,  suppose it is desired to 
operate a pentode power amplifier at a plate and screen voltage 20%' lower 
than the published values .  The peroent change from the published operati� 
conditions may be read at the intersections of the curves with the -20� 
ordinate.  Thus, for a 2Q% decrease in plate and screen voltages, the grid 
bias should be decreased 20% or the bias resistor increased 12%, the load 
resistance should be increased 12� the plate and screen current will be 
decreased 27% and the power output will decrease 48%'. Values for triodes 
may be determined from the curves in the same manner. 

+175 
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CHfl!fuE /If PLfiTE fiND I - SCREEN VOL TRuE v 
�.f 
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� t (/: 
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........... �//?s � 
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..,...... � � v 
/ / "' 
-
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FIG. 34 
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Fig. 35 should be used f'or tetrod.es and pent odes where only the plate voltage 
is changed and the values are read from the curves in the same way as in 
Fig. 34, 

+75 
CHfltt6E Iff PLfiTE VOL Tf/6£ 

l�� � .............. J.IISI!� SCREEl CUR�ENT pO� i'" 1 
""""' P Lil; CUR/lENT 

--:r,D!' � """"' r...., �RIDBIHSJ_/ .......-:: 

� � ....... 

-40 -.10 -zo -10 o +1o +20 +30 +40 +50 PEI!CENT CHRN6E /If P/.RTE YO/. TRGE 

FIG. 35 
Fig. 36 should be used for tetrodes and pent odes where only the screen volt
age is changed and the values are read from the curves as in the previous 
figures. Tetrodes and pent odes should not be operated with the screen volt
age appreciably higher than the plate voltage, 

When choosing new operating condi tiona for any tube the published maximum 
ratings should not be exceeded. 

+ISO 

+125 CHfltffiE Iff SCREEN VOL TflfiE 

-40 -.10 -20 -10 0 +10 +ZO +30 "'40 +50 
P£/lCEifT CHHifG£ Iff SCREEN VOLTRGE 

FIG. 36 

RESISTANCE-COUPLED AMPLIFIER DESIGN CURVES 

The curves in Figs.38 to 43 give circ1..'it design data for use with the heat
er type tubes commonly used in resistance-coupled amplifiers. The curves 
show the proper value of cathode resistor, Rg, for use with several values 
of plate resistor, RL, at plate supply voltages from 90 to 300 volts. The 
values of output voltage, E0, (peak volts) at max� signal and the volt
age gain, VG, are also shown by the curves. 

Typical circuit diagrams for triode and pentode resistance coupled ampli
fiers may be found on page 11. 

;�:1!���
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frequency response at 60 cycles the valUe �11 be: 

c =  a ooJ 
Ra 
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'l'he curves were plotted usint� a value of' R13 :;; 2 Rr. in all eases. 

;-��
a

;�� ���;itirn ,  hg ItL , the value of' Ro from the curves should b e  de-

:r:·or the co,-�cti tion , Rg = 4 RL , the value of' he- .from the curves should be in
creased 10;>. 

'I'' e value of E.g should n0t eXCAY>d the mPYinnrrn VAlue allowal)le in the grid 
c :l1•c:dt of t' o-followine tub e .  

T h e  :�ru::C'P value for the ontl,ode by-pa s s  condenser, c0, may be found from 
tl>.e relntion : 

�-; ce V'\l<.w {�r tl _e -ccrE"cn by-p&££ oondenser should b e '81i  least o.os to 0 . 1  �. 

�r: c������ ������=r r�!���;;
s i�u��e�8 �i�: ���u�11��rn t�� �!�1���; ;���1�2te ��� 

h9lf t!� D t  read from the curves for a s ins;le tube and the cathode by-pass 
condenser sho•.:ld be omitted. 

The curves in Fi;· s .  44, 45 and 46 apply t o  two-volt tubes and are similar to 
tr,ose in the previous fi:?;UJ:tes , except that values of grid bias instead of 
cathode r e s i stor are shown .. 
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TYPES 6LI66,Z116,7S 
f>FS, 6F5t< ---

\ 

'(' ,.-. ... ..: _ _  _ 

!HI 120 ISO /80 l/0 1!40 ?70 300 
Pli/TF: SUPPL Y VOLTIIGE 
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TUBE TESTING 

All tubes are put tV.-rough a m&chanioal and electrical test in the taoto1'7 
as one of the last operat ions. They are individually checked for such :!tema 
as short c i rcuits ,  open circui t s ,  grid current , electron emission from the 
cathode ,tube noise and c ertain operating characteristics such as plate cur
rent , transc onductance or power output . The original desiLn has previously 
been completely tested for all important operating characteristics. The in
dividual factory tests insure that each tube is of good quality so far a s  
factory processing is conc erned and that it conforms t o  the original design 
within standard tolerances , as indicated by one or more l:::ey characteristics. 
At frequent , regular intervals sample tubes are selected at random from the 
production and are tested in the laboratory for all important character
i st i c s .  Random samples of regular product i on tubes are also life tested at 
approximately maximum rated voltages and the characteristics are measured 
after various periods of operation to determine the quality and the degree 
of c onstancy of the characteristics during life. 

The test equipment required for this factory and laboratory testing i s  ela
borate and expensive and one test set oan readily accomodate only a few tube 
types out of the two hundred that are now on the market. Obviously, it is 
neither practical nor necessary, for the tube dealer or even for the set 
manufaoturer t o  make as c omplete a teet of tubes as is done by the tube manu
facturer. However, a small percentage of defects develop during shipment 
and handling and most dealers find it advantageous to check each tube, when 
sold, as an insurance that it is operative and to check the c ondition of 
tubes that have been in service. Various types of relatively simple tube 
t e sting equipment have been developed for the dealer ' s  use. In most oases 
this simple equipment will not give an accurate measurement of a tube ' s  
opera tin� characteristics or o f  its ability t o  perform satisfactorily in any 
particular receiver. The simplest will at least tell whether or not a tube 
is operative , and the more elaborate will give an approximate indication of 
the vah;_e of some majar characteristic. 

Since a radio tube cannot perform properly without a copious supply of elec
trons from the cathode , a test that will measure or at least give a c ompar
ative indication of the electron emi s s i on can be used as a rough check on 
the operating condition of a tube and of its ability to perform up to the 
normal st andard f'or its type. In the c omn::on form of emi s s i on type tube 
cLocker a fixed value of a-c volta.,;e is applied between t:1.e cathode and the 
nearest grid ( usually with the other elements connected to this grid)through 
a fixed resistor and a d-e current indicating meter. Provisions are, of 
cour s e ,  made for applying rated heater or filament voltage to the tube and 
for making the proper electrode connections for each tube type. In addit i on ,  
facilities a r e  often included for test ing for short circuits , open filaments 
and often for electrical leakage between the el&fuents. 

The Radio I.Ianuf'acturer l s  Association has rec onmended, in the interests of 
s tandardization, certain values of circuit c onstants that should be used in 
this type of tube checking equipment . The RM.A recolllr.lends that tubes be 
t ested under the following condit ions : 

26 

1. Rated Filament or Heater Voltage 

2. Fixed Emission Voltage of 30 volts 
RMS 

3. Total eff'ective series impedance of' 
testing otrcuits should be varied 
a s  f'ollows : 

( a )  High value for diode s ,  exclu
sive of power rect ifiers 
5000 ohms 

( b )  !,!edium value for battery tubes 
of limited emis s i on-1000 ohms 

( c )  Low value for remaining types 
200 ohms 

4. A pointer type of indicating meter 
is recommended as the most reli
able device for indicating tube 
charact eristics. 

5 .  The regulation of the system should 
not exceed ± 5� with the range of 
loads for which the tester i s  de
signed. 

6. The short c1rou1t or lealcage t est 
c i rcuit should not respond t o  a 
r e s i stance greater than 250,000 
ohms. 

7 .  The RMA recommended c i rcuit is shown 
in Fig. 47. 
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To establish limits :for an emission type tube tester it is necessary to read 
a number of tubes of each type to be tested,and determine the averaGe read
ings for good tubes of each type. Due to minor differences in design,tubes 
of the same type but of different manufactUre may give different readings 
in tube testers, and still perform eque.lly well in a receiver. In general, 
the end of' the useful life of power amplifier tubes is indicated by a read
ing 50% below the averaGe for good tubes of the same type , and of voltage 
amplifier tubes and rectifier tubes by readings 35%' and 20� below average 
respectively. 

Other types of tube checl{;ers are desi.:,-:ned to give a rough check on some 
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sensitive measurinr:; equipment and. accurately measured element voltages for 
a larc;e ranc,r.. and variety of test conr.'\itions an.cl tube connections. All of' 
these items are :;_ncreasingly expensive to o"'Jtain as the degree of accuracy 
is increaned. 

R.M/l STfJtt/JfiRtJ EMISSION TESTER 

F/G. 4 7  
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TYPE NO. 

OOA 
OlA 
OZ4 
OZ4G 

1A4 
1A6 
1B4/951 
1B5/25S 
106 
107G 
1D5G 
1D7G 
1E5G 
1E7G 
1F4 
1F5G 
1F6 
1F7G 
1G5G 
1H4G 
lll6G 
1J5G 
lJGG 
1-V 

2A3 
2A31! 
2A5 
2A6 
2A7 
2B7 

5T4 
5U4G 
5V4G 
5W4 
5W4G 
5X4G 
5Y3G 
5Y4G 
5Z3 
5Z 4 

6A3 
6A4/LA 
6A5G 
6A6 
6A7 
6AB 
6A8G 
6AB5 
6AC5G 
6B4G 
6B5 
6B6G 
687 
6BB 
6BBG 
605 
6C5G 
6C6 
6C8G 
6D6 
6DSG 
6E5 
6E6 
6F5 
6F5G 
6F6 
6F6G 
6F7 
6FBG 
6G5/61!5 
6G6G 
6!!6 
6!!6G 
6J5 
6J5G 
6J7 
6J7G 
6J8G 
6K5G 
6K6G 
6K7 
6K7G 
6L5G 
6L6 
6L6G 
6L7 
6L7G 
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STRUCTURE 

Triode 
Triode 
Twin Diode 
Twin Diode 

Tetrode 
Heptode 
Pentode 
Duo-Diode Triode 
IIeptode 
Eeptode 
Pent ode 
Jleptode 
Pent ode 
Twin Pentode 
Pent ode 
Pent ode 
Duo-Diode Pent ode 
Duo-Diode Pent ode 
Pent ode 
Triode 
Duo-Diode Triode 
Pent ode 
Twin Triode 
Diode 

Triode 
Triode 
Pent ode 
Duo-Diode Triode 
Iieptode 
Duo-Diode Pent ode 

Twin Diode 
Twin Diode 
Twin Diode 
Twin Diode 
Twin Diode 
Twin Diode 
Twin Diode 
Twin Diode 
Twin Diode 
Twin Diode 

Triode 
Pent ode 
Triode 
Twin Triode 
Ileptode 
lleptode 
Jleptode 
Cathode Ray 
Triccle 
Triode 
Duo-':'riod.e 
Duo-Diode Triode 
Duo-Diode Pentode 
Duo-Diode Pentode 
Duo-Diode Pentode 
Triode 
Triode 
Pent ode 
Twin Triode 
Pent ode 
Ileptode 
C athode Ray 
Twin Triode 
Triode 
Triode 
Pent ode 
Pent ode 
Triode Pentode 
Twin Triode 
Cathode Ray 
Pent ode 
Twin Diode 
Twin Diode 
Triode 
Triode 
Pent ode 
Pent ode 
Triode IIeptode 
Triode 
Pent ode 
Pent ode 
Pent ode 
Triode 
Tetrode 
Tetrode 
lleptode 
lleptode 

R AY T H E O N  

CATHODE 

5 . 0  volt 
5 . 0  volt 
Cold 
Cold 

2 . 0  volt 
2 . 0  volt 
2 . 0  volt 
2 . 0  volt 
2 . 0  volt 
2·. o  volt 
2 . 0  volt 
2 . 0  volt 
2 . 0  volt 
2 . 0  volt 
2 . 0  volt 
2 . 0  volt 
2.  0 volt 
2 . 0  volt 
2 . 0  volt 
2 . 0  volt 
2.0 volt 
2.  0 volt 
2 . 0  volt 
6 . 3  volt 

2 . 5  volt 
2 . 5  volt 
2 . 5  volt 
2. 5 volt 
2 . 5  volt 
2. 5 volt 

5 . 0  volt 
5 . 0  volt 
5 . 0  volt 
5 . 0  volt 
5 . 0  volt 
5 . 0  volt 
5 . 0  volt 
5 . 0  volt 
5.  0 volt 
5.  0 volt 

6 . 3  volt 
6 . 3  volt 
6 . 3  volt 
6 . 3  volt 
6 . 3  volt 
6 . 3  volt 
6 . 3  volt 
6 . 3  volt 
6 . 3  volt 
6 . 3  volt 
6.  3 volt 
6 . 3  volt 
6.3 volt 
6 . 3  volt 
6 . 3  volt 
6 . 3  volt 
6 . 3  volt 
6. 3 volt 
6 . 3  volt 
6 . 3  volt 
6.  3 volt 
6 . 3  volt 
6 . 3  volt 
6 . 3  volt 
6 . 3  volt 
6 . 3  volt 
6 . 3  volt 
6 . 3  volt 
6 . 3  volt 
6 . 3  volt 
6 . 3  volt 
6 . 3  volt 
6 . 3  volt 
6 . 3  volt 
6 . 3  volt 
6 . 3  volt 
6 . 3  volt 
6 . 3  volt 
6 . 3  volt 
6 . 3  volt 
6 . 3  volt 
6 . 3  volt 
6 . 3  volt 
6 . 3  volt 
6 . 3  volt 
6 . 3  volt 
6 . 3  volt 

Filament 
Filament 

Filament 
Filament 
Filament 
Filament 
Filament 
Filament 
Filament 
Filament 
Filament 
Filament 
Filament 
Filament 
Filament 
Filament 
Filament 
Filament 
Filament 
Filanent 
Filament 
r:eater 

Filament 
Heater 
Heater 
Heater 
Heater 
Heater 

Filament 
Filament 
Heater 
Filament 
Filament 
Filament 
Filament 
J?ilament 
Filament 
Eeater 

Fi.Lament 
Filament 
Heater 
Heater 
Heater 
Heater 
Heater 
Heater 
neater 
Filamc11t 
Heater 
I=eater 
Heater 
Heater 
Heater 
Heater 
Heater 
Heater 
Heater 
Heater 
Heater 
Heater 
Heater 
Heater 
Heater 
Heater 
Heater 
Heater 
Heater 
Heater 
neater 
Heater 
Heater 
Heater 
Deater 
Heater 
Geater 
Heater 
Heater 
Heater 
Heater 
Heater 
Lleater 
Heater 
Heater 
Heater 
Heater 

E N G I N E E R I N G  

USE 

Detector 
Detector or Amplifier 

Full Wave Rec·�ifier 
Full Wave Rectifier 

Remote Cutoff Amplifier 
Frequency Converter 

Detector or ��plifier 
Detector Amplifier 

Frequency Converter 
Frequency Converter 

Remote Cutoff Amplifier 
Frequency Converter 

Detector or Amplifier 
P ower AmPlifier 
Power Amplifier 
Power Amplifier 

Detector Amplifier 
Detector Amplifier 

PoY:er Amplifier 
Detector or Amolifier 

Detector Am)Jlif'ier 
Po;,•rer k1plifier 
Po;·.rer Amplifier 

Hall' Wave Rectifier 

Power AP�plifier 
Power Amplifier 
Power Amplifier 

Detector Amplifier 
Frequency Converter 

Detector Amplifier 

Full Vlave Rectifier 
Full Wave Rectifier 
Full Wnve Rectifier 
Full Wave Rectifier 
Full Wave Rectifier 
Full Wn7e Rectifier 
Full W8Ve Rectifier 
Full wa-... rc Rectifier 
Full Weve Rectifier 
Full Wave Rectifier 

PoYrer Amplifier 
Power Ar.:rlifier 
Power AmPlifier 
Power AmPlifier 

Frequency Co:Uverter 
Frequency Converter 
Frequency Converter 

Tuning Indicator 
Power Arr:plif'ier 
Power Amulifier 
Power AmPlifier 

Detector Aw.nlifier 
Detector Am�llfier 
Detector AmPlifier 
Detector Amplifier 

Detector or Amplifier 
Detector or AmPlifier 
Detector or AmPlifier 

Amplifier or Phase Inverter 
Remote Cutoff Amplifier 

Frequency Converter 
TuninG Indicator 

Power Amplifier 
Amplifier 
Amplifier 

Power Amplifier 
Power Amplifier 

Amplifier or Converter 
Amplifier 

Tuninrs Indicator 
Power Al11plifier 

Detector 
Detector 

Amplifier 
Amnlit·ier 

Detector or Amnlifier 
Detector or AmPlifier 

Frequency c onverter 
Amplifier 

Power Amplifier 
Remote Cutoff Amplifier 
Remote Cutoff AmPlifier 

Detector or Ampl.tfier 
Power Ampllfier 
Power Amplifier 

l.Iixer oro Amplifier 
I',Iixer or Amplifier 
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TYPE NO. 

6N5 
61f6G 
6N6LIG 
61!7 
61l7G 
6P7G 
6Q7 
6Q7G 
6R7 
6R7G 
6S7G 
6T5 
6T7G/6Q6G 
6U5 
6U7G 
6V6 
6V6G 
6V7G 
6W5G 
6X5 
6X5G 
6Y6G 
6Y7G 
627G 
62Y5G 

1 0  
12A 
12A5 
12A7 
1223 
15 
19 
20 
22 
2 4A 

25A6 
25ACG 
25A7G 
25B6G 
2 5L6 
25L6G 
2525 
25Z6 
2526G 

26 
2'7 
30 
31 
32 
33 
34 
35/51 
36 
37 
38 
39/44 
40 
41 
42 
43 
45 
46 
4'7 
48 
49 
50 
52 
53 
55 
56 
5'7 
.sa 
59 
7lA 
'75 
76 
'77 
78 
'79 
80 
81 
82 
83 
83V 
B4t6Z4 
85 
89 

STRUCTURE 

Cathode Ray 
Duo-Triode 
Duo-Triode 
Twin Triode 
Twin Triode 
Triode Pentode 
Duo-Diode Triode 
Duo-Diode Triode 
Duo-,Diode Triode 
Duo-Diode Triode 
Pent ode 
Cathode Ray 
Dt,_o-Diode Triode 
Cathode Ray 
Pent ode 
Tetrode 
Tetrode 
Duo-Diode Triode 
Twin Diode 
Twin Diode 
Ti7in Diode 
Pent ode 
Twin Triode 
Twin Triode 
Twin Diode 

Triode 
Triode 
Pent ode 
Diode Pentode 
Diode 
Pent ode 
Twin Triode 
Triode 
Tetrode 
Tetrode 

Pent ode 
Pent ode 
Diode Pe::1tode 
Pent ode 
Tetrode 
Tetrode 
Twin Diode 
Twin Diode 
Twin Diode 

Triode 
Triode 
Triode 
Triode 
Tetrode 
Pent ode 
Pent ode 
Tetrode 
Tetrode 
Triode 
Pent ode 
Pent ode 
Triode 
Pent ode 
Pent ode 
Pent ode 
Triode 
Dual Grid Triode 
Pent ode 
P ent ode 
Dual Grid Triode 
Triode 
Dual Grid Triode 
Twin Triode 
Duo-Diode Triode 
Triode 
Pent ode 
Pent ode 
Pent ode 
Triode 
Duo-Diode Triode 
Triode 
Pent ode 
Pent ode 
Twin Triode 
Twin Diode 
Diode 
Twin Diode 
Twin Diode 
Twin Diode 
Twin Diode 
Duo-Diode Triode 
Pent ode 

CATHODE 

0 . 3  volt Heater 
6 . 3  volt Heater 
6 . 3  volt Iieater 
6. 3 volt Heater 
6 . 3  volt Heater 
6 . 3  volt Heater 
6 . 3  volt Heater 
6.3 volt Hel!ter 
6 . 3  volt Heater 
6.3 volt Heater 
e. 3 volt Heater 
6.3 volt Heater 
6.3 volt Heater 
6.3 volt Heater 
6.3 volt Heater 
6. 3 volt Heater 
6.3 volt neater 
6 . 3  volt Heater 
6.3 volt Heater 
6 . 3  volt Heater 
6.3 volt Heater 
6 . 3  volt Heater 
6 . 3  volt Eeater 
6.3 volt Heater 
6. 3 volt Heater 

USE 

Tnning Indicato:r 
Power Armlifier 
Power AmPlifier 
Power Amplifier 
Power Amplifier 

Amplifier or Converter 
Detector Amplifier 
Detector Ampllfier 
Detector Amplifier 
Detector Amplifier 

Remote Cutoff Amplifier 
Tu..'1ing Indicator 

Detector Amplifier 
Tnnin� Indicator 

Remote Cutoff Amnlifier 
F ower Ar1Dlifier 
Pnwer Ar:1Plifier 

Detector AMplifier 
Full Wnve Rectifier 
Full Wa'.rc Rectifier 
Full Wa7e Rectifier 

Power Amplifier 
Pov.rer Anplifier 
Power Amplifier 

Full WAve Rectifier 

? . 5  volt Filament 
5 . 0  volt Filament 
12 . 6/6 . 3  v. Heater 
12 . 6  volt Heater 
12 . 6  volt Heater 
2 . 0  volt neater 
2 . 0  volt Filament 
3. 3 ·val t Filament 
3. 3 volt Filament 
2 . 5  volt r:eater 

Power Amplifier 
Detector or Amplifier 

Power Amplifier 
Rectifier Power Amnlif'ier 

l�alf Viave Rectlfier 
Ar-:plifier 

Pov-1er Amplifier 
Power Arrmlifier 

AmPlifier 
Detector or Amplifier 

25 volt Heater 
25 volt Eeater 
25 volt Heater 
25 volt Heater 
25 volt Heater 
25 volt Heater 
25 volt IIeater 
25 volt ::eater 
25 volt ��eater 

1. 5 volt Filament 
2 . 5  volt I:eater 
2 . 0  volt Filauent 
2 . 0  volt File..nent 
2 . 0  volt Filar:-�ent 
2. 0 volt Fila:�,ent 
2 . 0  'Jolt Filament 
2 . 5  volt :r:eater 
6 . 3  volt IIeater 
6 . 3  volt Heater 
6.3 volt Eeater 
6 . 3  volt Heater 
5 . 0  volt Filament 
6 . 3  volt Heater 
6 . 3  volt Ii:eater 
25 volt Heater 
2 . 5  volt Filament 
2 . 5  volt Filament 
2 . 5  volt Filament 
30 volt Heater 
2 . 0  volt Filament 
7 . 5  volt Filament 
6. 3 volt Filament 
2 . 5  volt Heater 
2 . 5  volt Heater 
2. 5 volt Heater 
2 . 5  volt Heater 
2 .  5 volt Heater 
2 . 5  volt Ileater 
5 . 0  volt Filament 
6 . 3  volt lieater 
6 . 3  volt Heater 
6 . 3  volt Heater 
6.3 volt Heater 
6 . 3  volt Heater 
5 .  0 val t Filament 
'7. 5  volt Filament 
2 .  5 volt Filament 
5 . 0  volt Filament s. o volt Heater 
6 . 3 volt Heater 
6 . 3  volt Heater 
6 . 3  volt Heater 

PoV!er Amplifier 
PO'Iuer Annlifier 

Rectifier Fewer A;·n.Plifier 
Power AmPlifier 
Power Arrpl:U'ier 
Power A -.pllfier 

Rectifier Voltase Doubler 
Rectifier VoltaGe Doubler 
Rectifier Volta�e Dot:bler 

Amplifier 
Detector or .Amplifier 
Detector or Amplifier 

Power Amplifier 
Detector or A.11.plif'icr 

Power Amf;llfier 
Remote Cutoff Amplifier 
Remote Cutoff Amplifier 

Detector or Amplifier 
Detector or AmpL fier 

Power Amplifier 
Remote Cutoff Amplifier 

Amnlifier 
Power AmPlifier 
Power Amplifier 
Power Amplifier 
P;wer .Ampllfier 
Power Am:::;lifier 
Power Amplifier 
Power Amplifier 
Power Amplifier 
Power Amplifier 
Power Ampl:ifier 
Power Amplifier 

Detector Amplifier 
Detector or Amplifier 
Detector or AF-�lifier 

H.emote Cutoff Amplifier 
Triple Grid Power AmpLifier 

Power Amplifier 
Detector Amnlifier 

Detector or AnPlifier 
Detector or· Au lif lcr 

Remote Cutoff Amnlifier 
Pov1er A:-::Plifler 

Full Wave Rectifier 
Half Wave Rec l:ifier 
Full Via'Je Rectifier 
Full Wave Rectif'ier 
Full Wave Rectifier 
Full Wave Heotifier 

Detector Amplifier 
Triple Grid Power Amplifier 
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TYPE NO. STRUCTURE CATHOIE USE 

950 Pent ode 2 . 0  volt Filament Power Amplif'i er 
BA Twin Diode Cold Full Wave Rectifier 
llH Twin Diode Cold Full Wave Rectifier 
BR Diode Cold Half Wave Rectifier 
WD-11 Triode 1.1 volt Filament Detector or Amplifier WX-12 Triode 1 , 1  volt Filament Detector or Amplif'icr 
V-99 Triode 3 . 3  volt Filament Detector or Amplifier 
X-99 Triode 3. 3 volt Filament Detector or Amplifier 

Individual tube data sheets are arranged in the same numerical order 

as in the above listing, 
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RAYTHEON SPECIAL RECEIVING TUBES 
(Supplied :for Replacement Use Only} 

TYPE NO. FILAJ!ENT 
VOLTS AMP 

BASING SHIELD 
CONNECTED T 0 

CHARACTERISTICS 
USE & DIMENSIONS 

2A7S 

2E6 

2S/48 2. 5 

2Z2/G84 2.5 

6. 3  

1.0 

o.s 
Same as 2A7 

Same as 6E5 

Cathode Pin 

No Shield 

Same as 2A7 

Same as 6E5 Exoept 
Filament Rating 

1.35 Same as 84/6Z4 Cathode Pin Approx. 40 mo. per plate at 

1.5 

0. 3 

0.3 

0.3 

0 . 3  

0.3 

0. 3 

o.e 

Same as 81 

Same as 6A'7 

Same as 6B7 

See Below 

See Below 

See Below 

Same as 6F7 

See Be�ow 

No Shield 

Cathode Pin 

Cathode Pin 

Separate Pin 

Separate Pin 

Separate Pin 

Cathode Pin 

Separate Pin 

50 volts d-e. Duo-Diode 
Detector, 4 3/1611xl 9/16" 

Similar to 1-V 

Same as 6A'7 

Same as 6B7 

Same as 85AS 

Same as 6C6 

Same as 6D6 

Same as 6F7 

8A7S 

8B7S 

607 

6D7 

6E7 

6F7S 

6Y6 

6Z6 1� o.� 
5.3 -o. e See Below No Shield 

Similar to 84/6Z4 

Similar to 84/6Z4 

248 

27S 

2.5 

2.5 

36S/51S 2.5 

558 

56S 

56-AS 

578 

57-AS 

588 

58-AS 

75S 

85-AS 

182B 482B 

183 
<l83 

485 

5.0 

6.0 

6C7 

1. 75 Same as 24A 

1. 75 Same as 27 

Cathode Pin 

Cathode Pin 

1.75 Same as 35/51 Cathode Pin 

1.0 

1.0 

0.3 

1.0 

0. 4 

1.0 

0.4 

0.3 

1.25 

1.25 

1.25 

Same as 55 

Same as 56 

Same as 76 

Same as 57 

Same as 606 

Same as 58 

Same as 6D6 

Same as '75 

Same as 85 

Same as 45 

Same as 45 

Same as 27 

607 6E7 

Cathode Pin 

Cathode Pin 

Cathode Pin 

Cathode Pin 

Cathode Pin 

Cathode Pin 

Cathode Pin 

Cathode Pin 

Heater Pin 
Adjacent to 
Cathode Pin 

No Shield 

No Shield 

No Shield 

6Y5 

BOTTOM VIEWS OF J"(J(J(£75 

Same as 24A 

Same as 27 

Same as 35/51 

Same as 55 

Same as 56 

Same as '76 

Same as 67 

Same as 606 Exoept 
Heater Amps. 

Same as 58 

Same as 6D6 Except 
Heater Amps. 

Same as 75 

Similar to 85 Except 
M�J,=20;Gm=l260;Ip=5.5 ma; 
Ep=260 v. Eg = -9 v. 

Similar to 45 Except 
Filament Rating;M�J.=5; 

Gm=l500;Ip=l8ma;Ep=250VJ 
Eg= -36 vo 

Similar to 45 Except 
Filament Rat ing;MIL=3J 

Gmrl500Jip=2o ma;Ep=25� 
Eg= -58 v. 

Similar to 27 Except 
Heater Rating: Mu=l2.8J 
Gm=l300;Ip= 6.2 ma; Ep= 
180 v; Eg= -10 v. 

6Z5 
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INTERCHANGEABLE TUBE TYPES 

Raytheon tubes can be used as replacements for tubes of other manufacturers 
as follov;s : 
A Tube types having the same RI.TA type numbers ( with a letter. or two letters. 

between two number s ,  as 6A7 or 6ZY5G ) are interchangeable. 

B On standard tube types with two or three figure type numbers , the last two 
f igures form the significant type numbers regardl e s s  of letter prefixes .  
For exa1�1ple 1 the Raytheon 4 5  will replace the UX-245, CX-345 , or SX-245 
tub e s .  

Types differing in number b y  the suffix letters 11A11, 0G11 , "II" , "I.IG11 or "V" 
are interchangeable in general regardl e s s  of this letter. For example ,  
the 12A may replace a 112 o r  ll2A, the 2A3 may replace a 2A3II , and a 6A8G 
may replace a 6A8 or 6A811IG . 

D Tubes with octal bases and standard size glass bulbs are desic:nated by 
the suffix , "G" on the type number, as 6A8G. Tubes with octal bases 
t:lass bulbs and attached ::Jetal shields are desi,snated by the suffix 11MG-' 
on the type nlil.1ber, as GA8i,IG. Tubes with octal bases and metal bulbs 
have no suffix on the type number, as 6A8. 11G11 type tubes having type 
m.unbers corresponding to metal tube or 11r,IG11 type numbers have , in general 
the same electrical characteristics excepting capacitance s , andare usual
ly interchangeable with the oorrespondine; metal or 11I-IG" types except for 
space requirements and the possible requirement of' external tube shields. 

E Shielded types distinguished by the added letter 11S11 may or may not be 
interchangeable with types without this letter suffix. 

F Exceptions to the above tubes are types ,  D-1, D El- l ,  RE-1 ,  SO-l, RE-2, 
S0-2, KR-20 , KR-22, KR-28, 43MG , HZ-50, 59B, G-84, 182B, l83,Ke11ogg 401, 
482A , 4D2B, 484, 484A, and 25Z5I.IG f which do not correspond with types 
1-V, 20, 22, etc ,  The OlA (201AI is not interchangeable with the 1-V, 
or 1 ,  and the WX-12 is not interchangeable with the 12A ( ll2A ) ,  Types 
57AS , 50AS, 485 and 950 may be replaced only by Raytheon tubes bearing 
the s ame full type number. 

G The folloYvin[!; table l i s t s  the obsolete and non-standard tube types with 
the Raytheon types which normally may be used for replacement . 

TYPE 
no, 

NOR:.IALLY 
REPLACEABLE BY 
RATIIIEOH TYPE 

00 
Ol 
OlAA 

D-1/2 
1 

D-1 
DE-l 
KR-1 
RE-1 

2A3Il 
G-2 
G-2S 

RE-2 
S0-2 

G-4 
G-4S 

5Y3 
5Z4J.IG 

KR-5 
6ABMG 
6B6 
6B6hlG 
6C5MG 
6F5UG 
6F6MG 
6G5 
6H5 
6l!6l-IG 
6J7!.1G 
6K7HG 
6L?l>.!G 
61T6 
6li6J,!G 
6P7 
6Q7l.IG 
6R7'.1G 
6X5C:G 
6Y5V 
6Z3 
6Z4/84 
6Z5/12Z5 

c-11 
C-12 

WD-12 
14Z3 
22AC 
24 
25A6!,!G 
25A7 
25AB 
25S 
25/25S 

OOA 
OlA 
OlA 
81 
1-V 
80 
27 
1-V 
so 
2A3 
2S/4S 
2S/4S 
81 
50 
2S/4S 
2S/4S 
5Y3G 
5Z4, 5V4G 
6A4/LA 
6A8G 
6B6G 
GB6G 
6C5G 
6F5G 
6F6G 
6G5/6H5 
6G5/6H5 
6!!6G 
6J7G 
6K7G 
6L7G 
6!T6G 
6N6G 
6P7G 
6Q7G 
6R7G 
6X5G 
6Y5 
1-V 
04/6Z4 
6Z5 
WD-11 
WX-12 
WX-12 
12Z3 
2 4A 
24A 
25A6G 
25A7G 
25A7G 
lB5/25S 
lB5/25S 

')'YPE 
NO, 

25Z5EG 
25Z61.IG 
27-mr 

KR-28 
35 
358 
36A 
37A 
38A 
39 
39A 
43I.IG 
44 

HZ-50 
51 
51S 
56-A 
57-A 
58-A 
6 4  
64A 
65 
65A 
67 
67A 
68 
68A 
sou 
Bll.I 
84 

G-84 
88 
95 
96 
98 

112 
ll2A 
120 
171 
l71A 
l71AC 
1718 
182-A 
182-B 

V-199 
X-199 

200 
201 
201A 
202 

NORic!ALLY 
REPLACEABLE BY 
RAYT!IEOIT TYPE 

25Z6G 
25Z6G 
56 
84/6Z4 
35/51 
35S/51S 
36 
37 
38 
39/44 
39/44 
25A6G 
39/44 
12Z3 
35/51 
35S/51S 
76 * 
57-AS 
58-AS 
36 * 
36 
39/44 * 
39/44 
37 * 
37 
38 * 
38 
83 t 
Bl 
84/6Z4 
2Z2/G84 
83 t 
2A5 
1-V 
84/6Z4 

12A 
12A 
20 
71A 
71A 
71A 
71A 
71A 
183 + 
V-99 
X-99 

OOA 
OlA 
OlA 
10 

TYPE 
NO, 

210 
213 
216 
216B 
220 
222 
224 
224.A 
226 
227 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
245 
247 
250 
280 
280],1 
281 
288 

C-299 
X-299 

482A 
482B 
482B 
483 
585 
586 

P-861 
951 
986 

AD 
AF 
AG 
AX 
B 
E 
G 
H 
LJI 
PZ 
PZH 

NORMALLY 
REPLACEABLE BY 
RATII!EON TYPE 

10 
80 
81 
01 
20 
22 
24A 
24A 
26 
27 
30 
31 
32 
33 
34 
35/51 
36 
37 
38 
39/44 
40 
45 
47 
50 
80 
83V 
81 
83V 
V-99 
X-99 

71A 
182B/482B 
183/483 + 
183/483 
50 
50 
6Z4/84 
lB4/95l 
83 t 
1-V 
82 
83 t 
OlA 
V-99 
20 
40 
OOA 
6A4/LA 
47 
2A5 

t When the filament supply will stand one ampere additional drain. 
* In automobile receivers only. 
:j: \'{hen b oth power tubes are changed together. 
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RAYTHEON RESISTOR TUBES 

FOR 

A-C - D-C RECEIVERS 

Type No . of no. of Volts lT o . of Die.l Gir- Base Pin �!umbers Inter-
No. 6.3 v 25 v Drop Dial Lamp cult chanGe-

Tubes Tubes at Lampe Type T1 T2 
able 

300mB. R Ro witL 
( s ee next pac;e J 

SMALL METAL SHELL TYPES 

36A 5 2 36 . 0  None A 3 7 
K36B 5 2 36 . 0  l #40 B 3 7 D 
K36C 5 2 36. 0 2 #40 G 3 7 0 
K36D 5 2 36. 0  2 #40 D � 7 0 2 
L36B 5 2 36. 0 1 #46 B 3 7 8 
L36C 5 2 36. 0 2 #46 c 3 7 8 
L36D 5 2 36. 0 2 #46 D 3 7 c 2 

42A 4 2 42. 3  None A 3 7 
K42B 4 2 42. 3  l #40 B 3 7 8 
K42G 4 2 42. 3  2 #40 G 3 7 8 
K42D 4 2 42. 3  2 #40 D 3 7 8 2 
K42E 4 2 42. 3  3 #40 E 3 7 8 
L42B 4 2 42. 3  1 #46 B 3 7 8 
L42G 4 2 42 . 3 2 #46 c 3 7 8 
L42D 4 2 42. 3  2 #46 D 3 7 8 2 

49A 3 2 48 . 6  None A 3 7 
K49B 3 2 48 . 6  1 #40 B 3 7 8 
K49C 3 2 48. 6  2 #40 G 0 7 8 
K49CB See Data Sheet at end of Characteristic Data Section 
K49D 3 2 48. 6  2 #40 D 3 7 0 2 
L49B 3 2 48 . 6  1 #46 B 3 7 8 
L49C 3 2 48. 6  2 #46 c 3 7 8 
L49D 3 2 48. 6  2 #46 D 3 7 8 2 

55A 2 2 54. 9 None A 3 7 
K55B 2 2 54. 9 1 #40 B 3 7 8 
K55C 2 2 54. 9 2 #40 c 3 7 8 
K55D 2 2 54. 9 2 #40 D 3 7 8 2 
L55B !:! 2 54. 9 1 #46 B 3 7 8 
L55C 2 2 5 4 . 9  2 #46 c 3 7 8 
L55D 2 2 5 4 . 9  2 #46 D 3 7 8 2 

GLASS BULB TYPES 

140L4 4 2 42. 3  l #46 B l 4 3 
140L8 4 2 42 . 3  2 #46 c l 4 3 
140L44 4 2 42 . 3  2 #46 D 1 4 3 2 
140R 4 2 42 . 3  None A 1 4 
1 40R4 4 2 42. 3  1 #40 B 1 4 3 4082 
140R8 4 2 42 . 3  2 #40 c 1 4 3 40A2 
140R44 4 2 42. 3  2 #40 D 1 4 3 2 
16514 3 2 48 . 6  1 #46 B 1 4 3 
165L8 3 2 48. 6  2 #46 c 1 4 3 
l65L44 3 2 48 . 6  2 #46 D 1 4 3 2 
l65R 3 2 48 . 6  None A 1 4 
165R4 3 2 48. 6 1 #40 B l 4 3 5082 
l65R8 3 2 48 . 6  2 #40 c l 4 3 50A2 
l65R44 3 2 48 . 6  2 #40 D l 4 3 2 
l85L4 2 2 54. 9 l #46 B 1 4 3 
185L8 2 2 5 4 . 9  2 #46 c 1 4 3 
185L44 2 2 54. 9 2 #46 D 1 4 3 2 
185R 2 2 54. 9 None A 1 4 50X3 
185R4 2 2 54. 9 1 #40 B 1 4 3 
185R8 2 2 54. 9 2 #40 c 1 4 3 50X3T 
185R44 2 2 54. 9 2 #40 D 1 4 3 2 
60R30G Special 18 . 6  1 #40 B 1 4 3 
878R48 7 2 2 3 . 6  1 #40 See Special Circuit 
340 Special 46. 5  None A 1 4 

LARGE PERFORATED METAL SHELL TYPES 

42Al 4 2 42 . 3  None A 4 8 
42A2 4 2 42 . 3  1 #40 B 4 8 1 
4282 4 2 42. 3  2 #40 c 4 8 1 
49Al 3 2 40 . 6  Hone A 4 8 
49A2 3 2 48. 6 1 #40 B 4 8 1 
4982 3 2 48 . 6  2 #40 c 4 8 1 
55Al 2 2 54. 9 None A 4 8 
55A2 2 2 54. 9 1 #40 B 4 8 1 
5582 2 2 54. 9 2 #40 G 4 8 1 

2LR212 Special 39 2 #40 D 4 8 1 2 

Voltage drops are computed to supply filament current of' 300 rna. with line 
voltage of' 117 . 5  volts .  

Continued on next page 
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RRYTH£0/Y RESISTOR TUBE CIRCl/!TS 
H'r'ltS IR RL'S. H IR F H OR F 

� ?:J i?::J 
CIRCUIT R CIRCUIT JJ 

HOilF H O/lF 

CIRCUIT 0 CIRCUIT E 

TUBE OUTLIIYE P/MEIYSIOIYS 

BOTTOM VIEW OF 

tiLNSS TUBE STNifPI/Ii'P 
81/SE Plft lOCRT/OfY 

Clli'CUIT C 

H'TKS OR Fll 'S 

� =LJ 
SPECIRL CIRCUIT FOil 

TYPE 878 1? 48 

IJOTTOM VIEW OF 

METRL TUBE OC711l 8RSE P/lf LOCR TIOIY 

For data on RAYTHEON RESISTOR TUBES FOR BATTERY OPERATED RECEIVERS refer to 
the TYPES NB-1 t o  NB-8 at the end of the rating and characteristic data sec
tion� 

Type Volta Amps ,  
No, 

R40 
R40-A 
R41 
R42 
R43 
R44 
R45 
R46 
R48 
R49 
R49-A 
R50 
R292 
R292A 

6-8 
6-8 
2 , 5  
3 . 2  
2 , 5  
6-8 
3 , 2  
6-8 
2 , 0  
2 , 0  
2 , 1  
6-8 
2 , 9  
2 , 9  

0, 15 
0 , 15 
0 , 5  
0 , 5  
0 , 5  
0 , 2 5  
0 , 5  
0 , 2 5  
0 , 06 
0 , 06 
0 , 12 
0 , 2  
0, 1'7 
0 , 1'7 

R51 
R55 

6-8 0 , 2. 
6-8 0 , 4 

R 40 P 4 1  R 4 Z  � 4 6  11 4 8  R Z9l 

C , P ,  

0, 5 
0, 5 
0, 5 
0, '75 
0 , 5  
0 , 8  
0 , '75 
0, 8 
0, 03 
0 , 03 
o. 0'7 
1 , 0  
0 , 3  
0 , 3  

RAYTHEON MINATURE LAMPS 

RADIO PANEL TYPES 

Bulb Base 

T-3 1/4 Min, Sorew 
T-3 1/4 Min, Bayonet 
T-3 1/4 Min, Screw 
T-3 1/4 Min, Sorew 
T-3 1/4 Min, Bayonet 
T-3 1/4 Min. Bayonet 
T-3 1/4 Min, Bayonet 
T-3 1/4 Min, Sorew 
T-3 1/4 Min. Screw 
T-3 1/4 Min. Bayonet 
T - 3  1/4 Min, Bayonet 
G-3 1/2 Min, Sorew 
T-3 1/4 Min, Sorew 
T-3 1/4 Min, Bayonet 

AUTOMOTIVE TYPES 

Bead 
Color 

Brown 
Brown 
White 
Green 
White 
Blue 
Green 
Blue 
Pink 
Pink 
White 
White 
Whi t e  
White 

1, 0 G-3 1/2 Min, Bayonet White 
1 , 5  G-4 1/2 Min, Bayonet White 

11 40 R  1143 1144 1145 114 9 1149R 
R 29ZR 

� 50 R 5 1  
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L, C , L, M, O , L, 
Inches Inches 

29/.32 
23/.32 
29/32 
29/32 
23/32 
23/32 
23/32 
29/32 
29/32 
23/32 
23/32 
23/32 
29/32 
23/32 

1/2 
1/2 

11 55 

1 1/8 
1 1/8 
1 1/8 
1 1/8 
1 1/8 
1 1/8 
1 1/8 
1 1/8 
1 1/8 
1 1/.8 
1 1/8 

15/16 
1 1/8 
1 1/8 

15/16 
1 1/16 



OOA 

Plate Voltage 
Grid 

RAYTHEON 

TRIODE 
VAPOR TYPE DETECTOR 

Filament Type Glass Bulb 

The 00-A is a vapor type triode tube 
designed for service as a detector in 
storage batt ery operated receivers. 

RATINGS 

Filament Voltage 
Filament Current 
I.lax. Plate Voltar·e 

CHARACTERISTICS 

Plate Voltage 
Grid Bias 
Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current { approximate )  

DETECT OR - GRID LEAK TYPE 

OOA 

~ 
BOTTOM VIEW Of SOCKET 

5 d-e volta 
0 . 25 amp 
45 volts 

45 volts 
0 volts 
20 
30000 ohms 
6 6 6  lllJ'I.hos 
1 . 5  ma 

45 volts 

Grid Leak Resistance 
Grid Condenser 

Return to nec;ativc fllo.;·,lent 
2 to 3 me�ohr:J.S 
0. 00025 �f 

Grid to Plate 
Input 
Output 

01A 

Plate Voltage 
Grid Bias 

DIRECT I::TERELECTRODE CAPACITAHCES 

RAYTHEON 

TRIODE 
DETECTOR OR Al.iPLIFIER 

Filament Type Glass Bulb 

The 01-A is a triode type amplifier 
tube des i�ned for service as a detec
tor or amplifier in st orage battery 
operated recelvers . 

RATINGS 

Filament Voltage 
Filament Current 
Max. PlRte Voltage 

DIRECT IITTERELECTRODE 

Grid to Plate 
Input 
Output 

AI1PLIFIER - CLASS A 

CAPACITANCES 

90 
-4. 5 

Amplification Factor 8 
Plate Resistance 11000 
Transconductance 725 
Plate Current 2 . 5  

DETECTOR - BIASED TYPE 

Plate Voltage 90 
Grid Biafl ( �.pproximate )  -7.5 
Plate C1..1.rrent Adjusted to 0 . 2  

DETECTOR - GRID LEAK TYPE 

8 . 5  
3 . 2  
2 . 0  

J..L!J • .f 
!l!lf 
1111.! 

0 1A 

~ 
BOTTOM VIEW Of SOCKET 

5 d-e 
0 . 25 
135 

8 . 1  
3 . 1  
2 . 2  

135 
-9 

8 
10000 
800 
3 

135 
-13. 5 

ma with no 

volts 
amp 

volts 

��f 
w.�f 
�wf 

volts 
volts 

ohms 
�mb.os 

rna 

volts 
volts 

si�nal 

45 volts Plate Voltage 
Grid 
Grid Leak Resistance 
Gri--c� Condenser 

Returned to positive filament 
0 . 25 to 5 mecohms 

RAYT H EO N  E N G I N E E R I N G  S E R V I C E  
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OZ4 
OZ4G 

RAYTHEON 
OZ4 

OZ4G 

OZ4 � --1 I �  
lj{ft:x . ..  � 

TWIN DIODE 
FULL WAVE GAS FILLED RECTIFIER 

Ionic Heated Cathode Type 
IIetal Bulb-OZ4 Glass Bulb-OZ4G 

cathode requiring no heater supply volt-

"''= "I � "" " • fun �·· ,� 'moo '�" 11 ·J rectifier tube with an ionic heated 

• age. It is des igned parti cularly for 
� service where high overall efficiency is 

6 PI!0/'160CTRl 611S£ desired. 
I B 

BOTTOM VIEW Or SOCKET 
OZ46 -#! Pllf -I'IOCOIIH. 

ns 

MD 
325 

12S 

-r-
1--

� 

I -

-

v 
:!; 30:!1 

v 

FULL WAVE RECTIFIER 

Tro Eeater Supply Required 
I":aximum D-C Output Voltage 
I.animum D-C Output Current 
Maximum D-C Output Current 
11aximum Peak Plate Current 
t:inimum Starting Peak Voltage 
Average Dynamic Voltage Drop 

-#z P//f-(JMITTEP 

300 volts 
30 ma 
75 ma 
200 ma 
300 volts 
24 volts 

The OZ4 was developed primarily for use in vibrator type B 
supply unit s  for automobile receivers. It has the typical 
characteristics of all gas-filled rectifiers as regards a 
c onstant drop and ability to handle high peak currents .  Any 
tendency of the tube to generate r-f noise may be eliminat
ed by proper filtering and by c onnecting the metal shell to 
the point giving the best shielding. The shielding and fil• 
t ering commonly used to eliminate vibrator noise will usual 
ly be sufficient. 

The OZ4 is filled with a permanent gas rather than a vapor 
filling. The tube characteristics are independent of the 
surrounding temperature. 

The OZ4 has the same external form and dimensions as other 
tubes of the metal line. However, in this tube the metal 
shell serves chiefly as container and electrostatic shield 
for the glass bulb, which is required to insulate the con
tained gas from the grounded shell. 

Oi!4 - 0i!4 G 
OPEEflrtNG CHRRRCTEJ?/Sr!CS /If rYP/Cf/L VIBRflrOR ELIM/NflrOR 

c. durPJr v) I -.: �Gf-4.:_ 
•• 

. ei r:- �� - �� �"v / / .c:;,_ 
v "'  ,;ei�vy / 

L ��v 
:::::. / 1--f--r--�- .,. 

z .. 
\! 1--t--u� D NRMIC Dll.OP 

�� ,. .. 
� M � # R B � M m n 

DG. OIJTPUTCUIZIZEI'fT -MR. (ItJP) 
R AY T H E O N  E N G I N E E R I N G  S E R V I C E  



1 A4-T 

Plate Voltage 
Screen Voltac,e 

RAYTHEON 

TETRODE 
REMOTE CUTOFF AMPLIFIER 

Filament Type Glass Bulb 

The lA4T i s  a tetrode type amplirier 
tube with remote cutorr characteristics 
designed for service as a high fre• 
quency amplifier in battery operated re
ceivers. The ratings and electrical 
characteristics are identical with those 
of the type 1D5GT . For characteristics 
of the pentode type, 1A4P , refer t o  the 
type 1D5GP. 

RATINGS 

Filament Voltage 
Filament Current 
J.laximum Plate Voltage 
IIaximum Screen Voltage 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate 
In-cut 
Output 

AMPLIFIER - CLASS A 

Grid Bias 
Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 
Screen Current 
Trans conductance at -15 volts bias 

*With tube sl-:.i eld. 

1 A4-T 

F� 

BOTTOM VIEW OF SOCKET 

IR4-P, GJ CONNECTED TO 
"4 PIN (-F} 

2. 0 d-e volts 
0. 060 amp 
180 volts 
6 7 . 5  volts 

0. 012 max • .:� ""r 
4. 6 ""f 
ll ""r 

180 volts 
6'7. 5  volts 

-3 volts 
'720 
0 . 96 megohm 
750 l-Lmhoa 
2 . 3  rna 
0 . 7  ma 
15 !-LmhOS 

RVE/lRGE PLRTE CHR/lRCTEI?ISTICS IR4r 
ID5GT 

RVE/lRGE CHR/liiCTEI?IST/CS 

5.0 

... 

3.0 

I 

E,-z.ovoc 
E 67.5'� .,.- . 

....-�� -
Et •2.0"DC 

SJI Ep•IBO" 
- E36=61.5Y r---- /IJIJO 

VRLUE�� / v lllfSTR61.E __ ,., 4.0 /1 

40 

I I/ v .......-
/ !/ -

/ � 
....--

-

/ 
[I� 
v-II' II' 

-�"" 

--3" 

·-4" 

·-5" 
--6" 

=-7•-

2.5� I ... .. z ·· � 
/. ' '"  ... 

� 
I .o .. 

OJ 

0 

I 1110 

I I 
b I ;:) : 1---

§ � ·  
� �I "' .. 

� 7 JV 
I 

1::::::::: � � 00 

0 IZO 160 ZOO Z40 ZBO 3ZO 360 4(}1) -IG -IZ -!1 -6 ·.J 0 �' 
..,<it PLRTE VOLTRGE- VOLTS OIUD !JJRS -VOLTS 
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1 A6 RAYTHEON 

HEPTODE 

�!-<» PENTAGRID CONVERTER 
Filament Type Glass Bulb 

The 1A6 is a pentagrid type converter 
tube designed for service as a combined 

STI2-PIJUL8 mixer and oscillator in battery oper-
ated superheterodyne receivers. The ra
tings and electrical characteristics are � identical with those of the type 1D7G. 

1(� HATINGS 

1 A6 

Filament Voltage m�"" 6 Palflti Filament Current 
SMAU Maximum Plate Voltage 

2.0 d-o 
0,060 
180 

volts 
amp 

volts 
volts 
volts 
volts 
volts 

Maximum Screen Voltage 
Maximum Grid #2 Voltage 
Maximum Grid #2 Supply 
Minimum Orid #4 Bias 
Maximum Cathode Current 

67, 5  
135 
180t 

-3 
9 

DIRECT INTERELECTRODE CAPACITANCES 
Grid #4 to Plate 

( approximate )  
0. 26* 
0.2 * 
0. 1 * 
0.8 
10,5 
5 

Grid #4 to Grid #2 
Grid #4 to Grid #1 
Grid #1 to Grid #2 
Grid #4 to all other Elements 
Grid #1 to all other Elements 
Grid #2 to all other Elements 
Plate to all other Elementa 

( r-:t' input ) 
( osc. input ) 
( oso, output ) 
(mixer output ) 

FREQUENCY CONVERTER -
Plate Voltage 
Screen (Grids #3 and #5) Voltage 
Anode Grid (#2)  Voltage 

SUPERHETERODYNE 
135 
67. 5 
135 

Anode Grid Sup�l¥ Voltage 
Control Grid (#4) Bias 
Oscillator Grid (#1 )  Resistor 
Plate Resi stance 
Conversion Transconduotanoe 
Plate Current 
Screen Current 
Anode Grid Current 
Oscillator Grid Current 
Total Cathode Current 
Control Grid Bias 
(For Conversion Transconductance = 4 IJ,mb.os) 

-3 
50000 
0. 4 
276 
l . 2  
2 , 5  
2 . 3  
0 . 2  
6.2 

-22. 5 

CIRCUIT 

6 
9 

180 
67, 5 
135 
180 t 

-3 
50000 
0. 5 
300 
1.3 
2, 4 
2, 3 
0,2 
6,2 

-22 , 5  

ms 

volts 
volts 
volts 
volts 
volts 

ohms 
megohm 

11Jllhos 
ms 
ms 
ms 
me. 
ms 

volts 

With plate voltage = 135 to 100 volta ,  soreen voltage 67. 5  volts, anode 
grid voltage = 135 volts (no series resistor ) ,  control grid bias = -3 volts 
and oscillator grid voltage = 0 volta, the transconductance of the oscilla
tor aeotion (not oscillating ) is 425 11Jl]hos and the anode grid current is 
2 , 3  ms. 
tApplied through a 20000 ohm series resistor,by-passed by a 0, 1 �f. conden
ser. 

*With tube shield, 

IIYERRGE CHRRIICTERIST/CS 1116 IIVE/liiGE CHRRRCTE/l!STICS 

Er•Z.O'�DC IP7G Er-2.0'�0C. 
Ep•JBOV Ep "'IBDV 
!Q•J35Y E6z•135v 
Eso""&7.sv EsG•67.5v 
OSCILLRTOR GRIOIIJ RESISTOJls50000SJ. E64 • -3v 

4SD (JSCILLRTO/l GllJDIIJ /lESJSTO/l"' n soooo.n. 

400 1 J 35"0 � 
1 � ' � � """ '" 1 l! / '\ !'!' Z50 \:(  � I 

j_ 
zoo � j_ � 
/50 § 

"' 1/ I !!! 
/00 � L.v Q " 
50 -�-"' � 0 

i -zz -20 -18 -16 -14 -12 -10 -8 6 -4 -z 0 o too 200 w.;"' q� 
COIITJ!OL GRID (44) 61RS -VOLTS OX�ID(#l)CURNHT-MKIOII. 

RAYT H E O N  E N G I N E E R I N G  S E R V I C E  



1 84-951 RAYTHEON 

PENTODE 

-}JOiif-al Filament T
�::"'LIFIER 

Glass Bulb STIZ-PIIIN.:w The 1B4/951 is a pentads type amplifier :i tube designed for service as a high 
.. � frequency amplifier in battery operated �� receivers. The ratings and electrical �"' charaoteristics are identical with those 

, @ of the type 1E5GP. 

!J:::.X. � 
"> RATINGS 

fl:u_Rf1YG j Filament Voltage 
Filament Current 
Maximum Plate Voltage � Maximum Screen Voltage 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate 
Input 
Output 

AMPLIFIER - CLASS A 

Plate Voltage 
Screen Voltage 
Grid Bias 
Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 
Screen Current 
Grid Bias for Plate Current Cutoff 

*With tube shield, 

90 
6'7. 5 

-3 
600 
1 
600 
1 . 6  
0 , '7  

-8 

1 84-95\ 

!JI)TTOM VIEW OF SOCKET 

2 . 0  d-o 
0, 060 
180 
6 '7 , 5  

volts 
amp 

volts 
volts 

o. oo7 max.* u.u.t 
5 ��f 
11 ��f 

180 volts 
6'7. 5 volts 

-3 volts 
9'75 
1 . 5  megohm 
650 IJ.mhOS 
1 . '7  ma 
0 . 6  ma 

-8 volts 

RVEI?IIGE PLRTE CHIIRFICTEI?ISTICS 184/951 IIVEI?IIGE CHIII?IICTEI?ISTICS 

4J) 

3.6 

3.2 

2./J 

2.4 
"' 
:;; 

2.0 � 

,J " 
"' u · t"  � 

0.8 

0.4 

0 
0 

Er •z.ovoc 
EsG•67.5v u:_,;r, P -

f.--� !--""' � 
I __ ,., -

v � 
l ,..-z" 

/ v 
I \.-3· 
1/ 

=-4" 

'( l-s• 
/ --6· - ==-7V 

4.0 

3.5 

3.0 

z.s 

� 
� z.o " � a /.S" � 

1.0 � 
i!! "' 

o.s� 

EF•z.ovoc 
Ep =ISOV 
EsG• 67.5v 

VI 1/ I 
f--r-J If r-��� i a tit t <t � 

-.. Q. 

7 � 

I I �� � �� 

800 

100 

600 
i'l � Jl>) li  � I w ..,  
� � 

300 g � 
200 � � 
100 

� 0 
40 80 120 160 200 240 280 320 360 400 -8 -6 -4 -z /# PLRTE VOLTRGE- VOLTS 6/l/D 8JRS-VOLT5 
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1 85-255 RAYTHEON 1 85-255 

DUO-DIODE TRIOLE 
DETECTOR AUPLIFIER 

Filament Type Glass Bulb 

The 1B5/25S i s  a duo-diode triode type 
amplifier tube designed for service as 
a c ombined diode deteotor ,AVC rectifier 
and audio frequency amplifier in battery 
operated receivers. The ratings and 
electrical characteristics are iden
tical with those o:r the type 1!!6G, 

RATINGS 

Filament Voltage 
Filament Current 
!Jaximum Plate Voltage 

2 , 0  d-o 
0, 060 
135 

DIRECT INTERELECTRODE CAPACITANCES - TRIODE SECTION 

Plate Voltage 

Grid to Plate 
Input 
Output 

AMPLIFIER - CLASS A - TRIODE SECTION 

Grid Bias 
Amplification Factor 
Plate Resistance 
Transc onductance 
Plate Current 

DI ODE SECTION 

3 . 6  
2 , 0 
3 

135 
-3 

20 
35000 
5'75 
0 , 8  

volts 
amp 

volts 

volts 
•·.7olta 

ohms 
�mhos 

ms 

The two diode units are independent of eaoh other and of the triode section 
except for the common filament. The diodes may be used as a half-wave or 
as a full-wave rectifier; or one diode may be used as a half-wave rectifier 
for detection, and the other diode uaed as a reotifier to obtain delayed AVO 
voltage. 

If only one diode plate is used as an audio rectifier D.L on pin 4 should 
be used because DL is near the negative end of the filament and our rent 
will flow to this plate with zero signal when returned to the negative end 
of the filament . 

IIVERRGE PLIITE CHRIZRCTERIST/CS 185/25$ RVERRGE CHR/liiCTE/liSTICS 

TIZIOPE SECT/Off IH6G Til/OPE SECT/0/'1 
E1 •2.ovoc Ef ""2.0'�DC 

2.0 
Ep •JI5v 22 � 
AMP IFICRTIOH fAC OR zo � <8 I r 

I I 1/Jo 18 � 
1.6 �I I II 1/ I I 

go I 
1.4 1 ./ I 80 8tJO "' 
J.t � J � I ,�� .... I ; -1 . I  I ?Oil; � 100 

� � � 
� :g 

J.o t v I 1/ 60 1  r-:-A ""' �  " � �c il " � 0.8� ... � �� .. I I I I  1/ � I !!! � � il! I 40� � Ia> �  
0.6 I if I . �1- 30� ��� :!' I r � � I - .w �  
0.4 � I I I 1/ I zo 21Nl �  � � g; 0.2 / 1/ :/ v /j) /0 lOO k / � 0 0 

0 25 S(J 75 100 IZS !50 11S toO 225 250 Z75 300 0 .4 .8 /.Z /c,I.J PLRTE VOLTRG£ - VOLTS Pt.RTE CUtlllENT-MR. 
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1 C6  RAYTHEON 

HEPTODE 
PENTAGRID CONVERTER 

Filament Type Glass Bulb 

The 1C6 is a pentagrid type converter 
tube designed for service as a combined 
mixer and oscillator in battery oper
ated superheterodyne receivers. The ra
tings and electrical oharaoteristics 
are identioal w1 th those of the type 1C7G, 

1 C6 

F 6 
RATINGS BOTTOM VIEW OF SOCKET 

Filament Voltage 
Filament Current 
Maximum Plate Voltage 
Maximum Screen Voltage 
Maximum Grid #2 Voltage 
Maximum Grid #2 Supply 
Minimum Grid #4 Bias 
Maximum Cathode Current 

2 , 0  
0 , 12 
180 
67, 5  
135 
180t 

-3 
9 

d-o volts 
amp 

volts 
volts 
volts 
volts 
volts 

rna 

DIRECT INTERELECTRODE CAPACITANCES ( approximate )  

Grid # 4  t o  Plate 
Grid #4 to Grid #2 
Grid #4 to Grid #1 
Grid #1 to Grid #2 
Grid #4 to all other Elements (r-f input ) 
Grid #1 to all other Elements ( oso, input ) 
Grid #2 to all other Elements ( oso, output ) 
Plate to all othsr Elements ( mixer output ) 

0,3 * 
0 , 3  * 
0 , 15* 
1 , 5  
10 
6 
6 
10 

FREQUENCY CONVERTER - SUPERHETERODYNE CIRCUIT 

Plate Voltage 
Soreen( Grids #3 and #5) Voltage 
Anode Grid ( #2) Supply Voltage 
Control Grid (#4) Bias 
Osoillator Grid ( #1 )  Resistor 
Plate Resistance 
Conversion Conductance 
Plate Current 
Screen Current ( approximate )  
Anode Grid Current 
Oscillat.or Grid Current 
Total Cathode Current ( approximate )  
Control Grid Bias 

(For conversion c onductance = 4 �os) 

135 
67. 5 
135 t 

-3 
50000 
0 , 55 
300 
1 . 3  
2 
2 , 6  
0 , 2  
6 , 5  

-14 

180 
67, 5 
180 t 

-3 
50000 
0 , 75 
325 
1 , 5  
2 
3 , 3  
0 , 2  
7 

-14 

volts 
volts 
volts 
volts 

ohms 
megohm 

IJ.mhOB 
ma 
ma 
ma 
ma 
ma 

volts 

With plate voltage = 135 to 180 volt s ,  screen voltage 67. 5 vo�t s ,  anode 
grid voltage = 135 volts (no series resistor } ,  control grid bias= -3 volts ,  
and oscillator grid voltage = 0 volt s ,  the transconductance o �  the oscilla
tor s ection (not oscillating ) is 1000 �os, and the anode grid current i s  
4. 9 ma. 

tApplied through a 20000 ohm series resistor,b1Passed by a 0.1 ��. oonden-
ser. 

*With tube shield. 

AVERAfiE CHARRCTEIZ/STICS /C6 AVERAfiE CHII/i/ICTERISTICS 
E,-•z.o-toc I C 7 G  E,-z.o"DC 
Ess•6T.5" Ep•/801 
OSCILLRTOil GRJD#I IIESISTDR• 50000.4 fGz•IBO'�THROUGH ZDOOD.n. 

--- Ep•IBD" E6z•t8DVTHiiOUGH 20I)O(JA V""' 480 ESG•61.6" 
EG4•-.!J" ----- Ep•l�5v EG2•135"THIIOUGH Z(J()()().IL 

ill OSC.GR!D#J KESIST0/1 =50000..0.. 

-, 
440 

/ :r: 

/) - 5  
360 � 1/.t I 

I 3t0 � " I r---... " � "" 
1/ ttJIJ � � � UIJ 

J � 
1/ 2fJ(J � 

� 160 § J 120 <: 
/ e 

BO v 6110 40 

1-� 1- 5/)() - 0 
o 100 200 300 .. ..:;,/c n' -i -J.J -IZ -II -to -9 -6 -7 -6 -5 -4 -3 -z -1 0 

lilltP#4 BillS- VOLTS OX. Gll!D#t CUI!KENT-MIG C'> 
RAYT H EO N  E N G I N E E R I N G  S E R V I C E  



i 

1 C7G RAYTHEON 1 C7G 

HEPTODE 
PElTTAGRID CONVERTER 

Filament Type Glass Bulb 

The lC?G is a pentagrid type converter 
tube designed for service as a combined 
mixer and oscillator in battery oper
ated superheterodyne receivers. The ra
tings and electrical characteristics are 
identical with those of the type 1C6. 

RATINGS 
I 

BOTTOM VIEW OF SOCKET 
Filament Voltage 
Filament Current 
I.Iaxinmm Plate Voltage 
J �axinrum Screen Voltage 
Uaxinrum Grid #2 Voltage 
I.laximum Grid #2 Supply 
l.!inimum Grid #4 Bias 
Maximum Cathode Current 

DIRECT INTERELECTRODE CAPACITANCES* 

Grid #4 to Plate 
Grid #4 to Grid #2 
Grid #4 to Grid #1 
Grid #1 to Grid #2 
Grid #4 to all other Elements (r-f input ) 
Grid #1 to all other Elements ( osc. input ) 
Grid #2 to all other Elements ( osc. output } 
Plate to all other Elements (mixer output ) 

2 . 0  d-e 
0.12 
180 
67. 5 
135 
180 

-3 
g 

0 . 3  
0 . 3  
0.1  
1.5  
11 
7 
7 
14 

volts 
amp 

volts 
volts 
volts 
volts 
volts 

ma 

FREQUENCY CONVERTER - SUPERHETERODYNE CIRCUIT 

Plate Voltage 135 180 volts 
Screen(Grids #3 and #5 )  Voltage 67. 5  67.5 volts 
Anode Grid (#2 )  Supply Voltage 135 t 180 t volts 
Control Grid (#4 )  Bias -3 -3 volts 
Oscillator Grid (#1 )  Resistor 50000 50000 ohma 
Plate Resistance 0. 55 0 . 75 megohm 
Conversion Transconductance 300 325 !lmhOB 
Plate Current 1.3  1 . 5  ma 
Screen Current ( aoproximate )  2 2 ma 
Anode Grid Current 2 . 6  3 . 3  ms 
Oscillator Grid Current 0 . 2  0 . 2  ma 
Total Cathode Curront ( approximate )  6 . 5  7 ma 
Control Grid Eias -14 -14 volts 

( For Conversion Transconductance = 4 �mhos ) 

With plate voltage :::: 135 to 180 volt s ,  screen voltage 67. 5 volts ,  anode 
grid voltage :::: 135 volts ( no series resistor ) ,  control grid bias = -3 volts 
and oscillator Grid voltage :::: 0 volt s ,  the transconductance of the oscilla
tor section ( not oscillating) is 1000 !lmhos ,  and the anode grid current is 
4. 9 ma .  

*With tube shield connected to  cathode. 
tApplied through a 20000 ohm series resistor, bypassed by a 0.1 �f conden

ser. 

IIVERIIGE CHIIRRCTE/l/ST/CS /C6 111/ERRGE CHIIINICTERIST/CS 
Er•Z.D"DC IC7G c,.z.o"oc 
Ess•67.5" Ep•/801 
OSCILLRTOil GRIDiiJ JlES/8T0/?•50000.lL E6z•IBO' THROUGH ZOOO()Il 

--- Ep•JBO" E6z•18Q'ITH/i!OUGH 20fJOtJA. /R 480 £36•61.6'1 
Eo.,•-.J" ----- Ep•/35'� E6z•135"TH/i!OIJGH 200fJOA 

i!l OSC.GIND#t RESISTO/l•50000.JL 

r-, 440 

J/ " 
400 � /! 360 � ,, I 

I 
320 iJ <: I ............ � � ....... 
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1 D5G -P RAYTHEON 1 D5G-P 

PENT ODE 
RE!:tOTE CUTOFF AMPLIFIER 

Filament Ty:pe Glass llulb 

rtC 
I 

The 1D5GP is a pentode ty:pe amplifier 
tube with remote cutorr characteristics 
designed f'or service as a high fre
quency ampli:fier in battery operated re
ceivers. The ratings and electrical 
characteristics are identical with those 
of the type lA4P. For characteristics 
of the tetrode type, lD5GT,refer to the 
ty:pe 1A4T , 

BOTTOM VIEW Of SOCKET 

RATINGS 

Filament Voltage 
l<'ilament Current 
I.Iaximum Plate Voltage 
r,Iaxinrum Screen Voltage 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate 
Input 
Output 

AMPLIFIER - CLASS A 

Plate Voltage 
Screen Voltage 
Grid Bias 
Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 
Screen Current 
Transconductance at -15 volts bias 

�HVi th tube shield. 

RVERRGE PLRTE CHRRRCTERIST/CS 
u r- E,.•z.o"Dc E.-•67.5v 

0 40 so /ZO 160 200 t40 280 
PL!ITE VOLTRGE- VOLTS 

90 
67, 5 

-3 
425 
0 , 6  
720 
2.2  
0,9  
15 

/R4P 

IPSG P -

2. 0 d-e 
0, 060 
180 
67. 5  

180 
67, 5 

-3 
750 
1 
750 
2.3  
o . s  
15 

volts 
amp 

volts 
volts 

volts 
volts 
volta 

n:.egobm 
megohm 

�mhos 
rna 
rna 

IJ.mhOB 

RVER/16£ CHR/lRCTE/l/STICS 
EF•2.d'DC 
Ep"' /80'� 
£56c67.5'1 

,-�--.--.--.--.•*" 
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1 07G RAYTHEON 

HEPTODE 
-1 f-"" PEi'TAGRID CONVERTER 

Filament Type Glass Bulb 

The lD7G is a pentagrid type converter 
sr IZ-PBUL tube designed f'or service as a combined 

mixer and oscillator in battery operat
ed superheterodyne receivers. The ra
tings and electrical characteristics .�1:>1 are ident ical with those of the type 1A6. 

� ,� RATINGS 

1 D7G 

I 3kj Filament Voltage 
Filament Current 
Maximwn Plate Voltage 
Maximum Screen Voltage 
maximum Grid #2 Voltage 
l�axl.mum Qrid #2 Supply 
Minimum Grid #4 Bias 
Maximum Cathode Current 

BOTTOM VIEW OF SOCKET 
2.0 d-o volta 

�� 

0.060 amp 
180 volts 
67. 5 volts 
135 volts 
18ot volts 

-3 volts 
g me 

DIRECT INTERELECTRODE CAPACITANCES* 

Grid #4 to Plate 
Grid #4 to Grid #2 
Grid #4 to Grid #1 
Grid #1 to Grid #2 
Grid #4 to all other elements (r-f input ) 
Grid #1 to all other elements ( oso. input ) 
Grid #2 to all other elements ( oso. output ) 
Plate to all other elements (mixer output ) 

0.3 
0.3 
0.1 
1 . 5  
11 
7 
7 
14 

FREQUENCY CONVERTER - SUPERHETERODYNE CIRCUIT 

Plate Voltage 
Screen (Grids #3 and #5) Voltage 
Anode Grid (#21  Voltage 
Anode Grid Supply Voltage 
Control Grid {#4) Bias 
Oscillator Grid {#1) Resistor 
Plate Resistance 
Conver sion Transoonduotanoe 
Plate Current 
Screen Current 
Anode Grid Current 
Oscillator Grid Current 
Total Cathode current 
Control Grid Bias 

( For Conversion Traneoonduotanoe 

135 
67. 5 
135 

-3 
50000 
0. 4 
275 
1.2 
2.5  
2.3 
0.2 
6.2 

-22.5 
4 IJ.IIIhoa ) 

180 
67. 5 
135 
180t 

-3 
50000 
0.5 
300 
1.3 
2.4 
2.3 
0.2 
6.2 

-22 . 5  

volts 
volts 
volts 
volts 
volts 

ohms 
megohm 

�mhos 
me 
ma 
me 
ma 
me 

volts 

With plate voltage = 135 to 180 volts ,  screen voltage = 67. 5 volt s ,  anode 
grid voltage = 135 volta (no series resistor) , control grid bias =-3 volts 
and oscillator grid voltage = 0 volts, the transconductance of tl1e oscilla
tor section (not oscillating ) is 425 �os and the anode grid ourrent ia 
2 . 3  ma. 

*With tube shield connected to cathode. 
tApplied through a 20000 ohm series resistor,bypassed by a 0.1 u.t condenser. 

i -22 

RYERRGE CHRRIICTERISTICS IR6 
EF'•2.0VDC IP1G 
Ep•tiJDV 
Eoz•135v 
ESG•67.5" 
OSCILLRTO/l GI?JOII RESISTO/l=50000SL 

n 
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1 
.L v 
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1 E5G P 

Plate Voltage 
Screen Voltage 

RAYTHEON 

PENT ODE 
AJ.iPLIFIER 

Filament Type Glass Bulb 

The 1E5GP is a pentode type amplifier 
tube designed for service as a high 
frequency amplifier in battery operated 
receivers. The ratings and electrical 
charaoteristics are identical with those 
of the type 1B4/95l. 

RATINGS 

Filament Voltage 
Filament Current 
Llaximum Plate Voltage 
Maximum Screen Voltage 

DIRECT I!ITERELECTRODE CAPACITAECES 

Grid to Plate 
Input 
Output 

AMPLIFIER - CLASS A 

90 
67, 5  

Grid Bias 
Amplification Factor 
Plate Resistance 
Transoonduotanoe 
Plate Current 

-3 
600 
1 
600 
1 , 6  
0, 7 Screen Current 

Grid Bias for Plate Current· Cutoff -8 

*With tube shield. 

1 E5G P 

2. 0 d-o 
0,060 
180 
67, 5  

0, 007 max.* 
6,2 
12 

180 
67. 5 

-3 
975 

volts 
runp 

volts 
volts 

volts 
volts 
volts 

1 , 5  megohms 
650 !lmhOS 
1,7  rna 
0 , 6  rna 

-8 volts 

RVEI?RGE PLRTE CHRilRCTEI?ISTICS 
EF•z.oVIJC 

184/95� 
'�'-· rli" 

RVEI?R6E CHR/lRCTERISTICS 
E,•z.ovoc 

EM•67.5v Ep •IBOV 

ESG •61.5V 

r---.---,---,---, soo 
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1 E7G RAYTHEON 

TWIN PENTODE 
POWER AMPLIFIER 

Filament 'rwe Glass Bulb 

1 E7G 

The 1E7G is a twin pentode type ampli
fier tube designed for service aa a 
push-pull amplif'ier in the output stage 
of battery operated receivers. 

RATINGS 

Filament 1/ ol tage 
Filament Current 
I.Iaximum Plate Voltage 
Maximum Soreen Voltage 

AMPLIFIER - CLASS A - EACH PENTODE 

Plate Voltage 
Screen Voltage 
Grid Bias* 
Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 
Ucreen Current 

AMPLIFIER - CLASS A - PUSH-PULL 

Plate Voltage 
Screen Voltage 
Grid Bias* 
No-Signal Plate Current ( total ) 
No- Signal Screen Current ( total) 
Load Resistance 
Total Harmoni c Distortion 
Power Output 

( With s ignal = 12 volts RMS grid to grid) 

*Grid return to negative filament� 

1/VERI/GE PLIITE CHIIRIICTERIST/CS 
CIICH PE/'ITODE U/'1/T 4" z.ovo-c E.sG"'/35'( £ .  ,. � � 15 1--" 

1£76 

./ 1-- .., 14 ·-1£..,. as� 

2. 0 d-e 
0 . 24 
135 
135 

135 
135 

- 4 . 5  
350 
0 , 22 
1600 
7 . 5  
2 , 1  

135 
135 

-7 , 5 
6 , 5  
2 
24000 
5 
0, 65 

volts 
amp 

volts 
volta 

volts 
volts 
volts 

megohm �OS 
ma 
ma 

volts 
volts 
volts 

ma 
ma 

ohms 
percent 

watt 

1/VE!i'l/6£ CHIIRI/CTERISTICS 
RMPLIFIER-CLIISS II-PUSH PULL 
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1 F4 

Plate Voltage 
Screen Voltage 

RAYTHEON 

PENT ODE 
POWER AMPLIFIER 

Filament Type Glass Bulb 

The 1F4 is a pentode type power am
plirier tube designed for service in 
the output stage of battery operated 
receivers. The ratings and electrical 
oharacteristios are identical with 
those of the type 1F5G, 

RATINGS 

Fil.ament Voltage 
Fil.ament Current 
Maximum Plate Voltage 
Maximum Screen Voltage 

AMPLIFIER - CLASS A 

90 
90 

Grid Bias 
Amplification Factor 
Plate Resistance 
Traneconduotanoe 

-3 
340 
0 , 24 
1400 

Pl.a t e Current 
Screen Current 
Load Resistance 
Total Harmonic Distortion 
Power Output 

4 
1. 3 
20000 
5 
120 

1 F4 

BOTTOM VIEW Of SOCKET 

2 , 0  d•o volta 
0 , 12 amp 
135 volts 
135 volts 

135 volts 
135 volts 

-4. 5 volts 
340 
0 , 2  megohm 
1700 �mhos 
B ms 
2 , 6  ma 
16000 ohms 
5 percent 
340 mw 

IF4 
IF5G 

RVERIIGE CHIIRRCTERISTICS 

,. f--
15 

14 

,. 

3 

0 Z5 Sf) 16 1011 Jzs 1511 ns 200 ns 250 ns 
PLRTE VOLTRGE -VOLTS 
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1 F5G RAYTHEON 

PENT ODE 
POWER AMPLIFIER 

Filament Type Glass Bulb �- �· IJ .:� t/":J.r. � � 
The 1F5G is a pentode type power am
plifier tube designBd for service in 
the output stage of battery operated 
receivers . The ratings and electrical 
characteristics are identical with 
those of the type 1F4. 

1 PiiO/fG J MEPJUM 
OCTIIJ. 8RSE 

-
RATINGS 

� Filament Voltage 
Filament Current 
Maximum Plate Voltage 
Maxinrum Screen Voltage 

AMPLIFIER - CLASS A 

Plate Voltage 
Screen Voltage 
Grid Bias 
Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 
S-3reen Current 
Load Resistance 
Total Harmonic Distortion 
Power Output 

11 1-- IIYERIIGE PLIITE CHIIRIIC TEii!ISTICS 

/6 I--
15 

14 

3 

0 

I I 

£�-z.oYoc E � ot 
Ess•l35v -f.--

/-
---

90 
90 

-3 
340 
0.24 
1400 
4 
1 . 3  
20000 
5 
120 

1 F5G 

2.0 d-o 
0.12 
135 
135 

135 
135 

-4.5  
340 
0.2 
1'700 
8 
2 . 6  
16000 
5 
340 

volts 
amp 

volts 
volts 

volts 
volta 
volts 

megohm 
;unhoo 

ma 
ma 

ohms 
percent 

mw 
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1 F6 

Plate Voltage 
Screen Voltage 
Grid Bias 

RAYTHEON 

DUO-DIODE PENTODE 
DErECTOR AMPLIFIER 

Filament Type Glass Bulb 

The 1F6 is a duo-diode pentode type am
plifier tube designed for service as a 
combined diode detector, AVO rectifier, 
and high or audio frequency amplifier 
in battery operated receivers. The ra• 
tinge and electrical oharacteriatios 
are identical with those of the type 
lF7G, 

RATINGS 
Filament Voltage 
Filament Current 
Max. Plate Voltage 
Max. Screen Voltage 

2 . 0  d-o 
0, 060 
180 
67 , 5  

volta 
amp 

volts 
volts 

1 F6 

I 

BOTTOM VIEW OF SOCKET 

DIRECT INTERELECTRODE 
Grid to Plate 

CAPACITANCES - PENTODE SECTION 

Input 
Output 

AMPLIFIER - CLASS A - PENTODE SECTION 

O , OO'l max. * 1111f 
4 llllf 
9 llllf 

180 volts 
6 7 , 5  volts 

- 1 . 5 volts 
Amplification Factor ( approximate )  
Plate Resistance ( approximate ) 
Transconductance 

650 
1 
650 

megohm I.LmhOB 
Plate Current 2 ma 
Screen Current 0 , 6  ma 
Transconductance at -12 volts bias 15 IJ.mhOS 

AMPLIFIER -
Plate Supply Voltage 
Sore en Supply Voltage 
Grid Biast 
Plate Reaistol' 
Sareen Resistor 
Signal Peak Voltage 
No-Signal Plate Current 
Max , -Signal Plate Current 
Grid Resistor� 
Output Peak Voltage� 
Total Harmonic Distortion 
Voltage Amplification 

CLASS A ( Resi stance Coupled) -PENTODE 
135 135 135 
135 135 135 

- 1 , 0  -1. 5 - 2 , 0  
0 , 25 0 , 25 0 . 25 
1 o, g o . a  
0 . 6 4  0 , 63 0 , 62 
0 , 42 0 . 42 0 , 42 
0 , 34 0 , 3 4  0 , 3 4  

SECTION 
volts 
volts 
volts 

megohm 
megohm 

volts 

1 0 , 5  1 0 , 5  1 0 , 5  

ma 
ma 

megohln 
volts 

percent 
30, 8 28 29, 4 26, 6 28 25, 2  
5 5 5 5 5 5 
48 43 4? 42 46 41 

DIODE SECTION 
The two diodes are located at the negative end of the filament . They are 
independent of each other and of the pentode section except for the common 
filament. The diodes may be used as a half wave or as a full wave rectifier 
or one diode may be used as � half wave rectifier for detection, and the 
other diode used as a rectifier to obtain AVC voltage. 

*With tube shield. 
tif a grid resistor is used, its value should not exceed 1 megOhm. �For following tube, 

IIVERRGE PLIITE CHIIRRCTERISTICS IF6 IIVERIIGE CHIIRRCTE 1?/ST/CS 
PEifTOPE SECT/Off IF7G PEifTOPE SECTION 3.2 ,-- E;=z.oVoc E .o EI'• 2.011DC 

3.0 
•.a 
2.6 

1!.4 
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2.0 � I 
/.S � 
U OI  

� u v 
.. 

!2 � 
... 

lO II. 
IU 
... 
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0 
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--zv f== 
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PLRTE VOLTRGE -VOLTS 
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/,5 � " 
� 

1.0 .. ... 
� � 

o.s 
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-12 

£p ct60" 
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I ?riO 

;so 
600 
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1 F7G RAYTHEON 

DUO-DIODE PENTODE 
DETECTOR AMPLIFIER 

Filament Type Glass Bul.b 
The 1F7G is a duo-diode pentode type 
amplifier tube des igned for service as 
a c ombined diode detector, AVO recti
fier, and high or audio f'requency am
plifier in battery operated receivers. 
The ratings and electrical oharacteris
tios are identical with those of the 
type 1F6, 

RATINGS 
Filament Voltage 2,0  d-n 
Filament Current 0, 060 
Maximum Plate Voltage 180 
Maximum Screen Voltage 67. 5 

DIRECT INTERELECTRODE CAPACITANCES-PENTODE SECTION 

1 F7G 

volts 
amp 

volts 
volts 

Grid to Plate ( with tube shield) 0, 007 max, 
Input 4.0 
Output 9 

AMPLIFIER - CLASS A - PENTODE SECTION 
Plate Voltage 
Screen Voltage 
Grid Bias 
Amplification Fantor ( approximate)  
Plate Resistance ( approximate )  
Transconductance 
Plate Current 
Soree-n Current 
Transconductance at -12 volts bias 

AMPLIFIER - CLASS A -
Plate Supply Voltage 135 
Screen Supply Voltage 135 
Grid Biaat -1, 0  
Plate Resistor 0 , 25 
Soreen Resistor 1 . 0  
Signal Peak Voltage 0. 64 
No-Signal Plate Current 0. 42 
Max-Signal Plate Current 0, 34 
Grid Resistort 1,0 0 , 5  
Output Peak Voltaget 30, 8  28 
Total Harmoni c Distortion 5 5 
Voltage Amplification 46 43 

DIODE SECTION 

180 
67, 5  

-1.5 
650 
l 
650 
2 
0 , 6  
15 

RESISTANCE 
135 
135 

COUPLED - PENTOIJE 
135 

-1. 5  
0 . 25 
0 , 9  
0 , 63 
0, 42 
0.34 

l , O  0,5 
29, 4  26,6 
5 5 
47 42 

135 
-2. 0 

0 , 25 
0.8  
0 , 62 
0 . 42 
0,34 

1,0  0,5  
28 25,2 
5 5 
46 41 

volte 
volts 
volta 

megohm 
umhos 

ma 
ma 

umhQS 
SECTION 

volts 
volta 
volts 

megohm 
megohm 

volts 
rna 
ma 

megohm 
volts 

percent 

The two diode units are independent or each other and of the triode seotion 
except for the connnon filament . The diodes may be used as a half-wave or 
as a full wave rectifier; or one diode may be used as a half-wave rectifier 
for detection and the other diode used as a rectifier to obtain delayed AVC 
voltage. 
If only one diode plate is used as an audio rectifier,Dr. on pin 5 should be 
used because D:L is near the negative end of the filameni and ourrent will 
f1ow to this plate with zero signal when returned to the negative filament. 
tif a grid resistor is used, its value should not exceed 1 megohm. 
:j:For following tube, 

.... 
2.8 
... 
t.4 

... 

z.o�  I :: � 
� <f U 

Lt � 
/.0 rt. 
1).8 
,.. 
11.4 

42 

0 
0 

I I 
--

'1 
•-zv -=== 

J I -- rt 

--

I 
I 

40 80 120 /6() 200 240 280 320 360 400 
PLRT£ VOLTRG£ -VOLTS 

3.0 

RVE!i!RGE CHRRRCTEii!ISTICS 
PEIYTOPE SECTION 
El'•z.ovoc. 
E'p •IBO" 
£36 •67.5'� __ ,.. 

1 '11)0 
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1 G5G 

ST/4 6UJ.6 

RAYTHEON 

PENT ODE 
POWER AMPLIFIER 

Filament Type Glass Bulb 

The 1G5G is a pentode type power ampli
� tier tube designed :for servioe in the 
Sf: output stage of battery operated reoeiv

..._ era. iff:. � 

Plate Voltage 
B<>reen Voltage 

RATINGS 

Filament Voltage 
Filament Current 
Maximum Plate Voltage 
Maximum Screen Voltage 

AMPLIFIER - CLASS A 

Grid Biaa 
Amp11fiGation Faotor 
Plate Resistanoe 
Tranaoonductanoe 
Plate Current 
Screen Current 
Load Resistance 
Total Harmonica 
Power Output 

2 . 0  d-G 
0 . 12 
90 
90 

90 
90 

-6 
200 
0. 133 
1500 
s . s  
2 . 7  
8000 
9 
0.3 

1 G5G 

volts 
amp 

volts 
volts 

volts 
volts 
volta 

megohm 
�o.s 

ma 
ma 

ohms 
percent 

watte 

llVEI?IlGE PLf/TE CHIIRf/CTEI?ISTICS /G5G 
Er• z.ovoc 
EsG:agov 

f/VEI?f/GE CHf/Rf/CTEI?ISTICS 
CLI/SS ll OPEI?f/T/0/'f _ 

20 � . ' , - -18 I I 
16 

4 
2 0 
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1 H4G 

Plate Voltage 
Grid Bias 

RAYTHEON 

TRIODE 
DETECTOR OR A!.:PLIFIER 

Filament Type Glass Bulb 

The 1H4G is a triode type amplifier tube 
designed for service as a detector or 
amplifier in battery operated receivers. 
The rat ings and electr�cal charaoteris
tios are identical with those of the 
type 30, 
RATINGS 

Heater Voltage 
Heater Current 
r.Iaximum Plate Voltage 

2 . 0  d .. o volts 
0, 060 amp 
180 volts 

DIRECT IIITERELEOTRODE OAPAOITANOES 

Grid t o  Plate 
Input 
Output 

AMPLIFIER - CLASS A 

90 135 
-4,5 -9 

Amolificat�on Factor 9 , 3  9 , 3  

1 H4G 

I 
BOTTOM VIEW OF SOCKET 

5 1111:r 
3 IJ.IL:r 
3 �111' 

180 volts 
-13,5 vol.te 

9 , 3  
Pl"Rt e  Resi stance 11000 10300 10300 ohms 
Transc onductance Plate Cc�rrent 

If a ::ri d  resi st 0r is lwed, its value 

Al,iPLIFIEll - CLASS B - TWO 

I.la�:immn P!.ate Voltage 
; :aximum Peak Plate Current ( per tube ) 
I1Iaxin:.urn I; a-Signal �"'late Curr6nt ( per tube )  
'l.'�-pical Operation: 

�'late Voltage 
Gr1d �·ias 
�:o- Sii:nal " t c  Current ( ner tube ) 
LoR<l Eesi. s c; ance { plate to �late ) 
Power Uu.t·,·,utt 

850 
2 , 5  

sho"Ll.ld not 

7UBES 

( V�.i. t:-,_ average power inp-.. t ::::: 260 mw. grid to grid ) 

DETECTOR - BIASED TYPE 

�)l:ltc Vclta,.,.e 

900 900 lJ.l!lhoe 
3 . 0  3,1 ma 
exceed 2 megohms. 

100 volts 
50 ma 
1 , 5  ma 

157 . 5  volts 
-15 volta 

0 , 5  ma 
8000 ohms 
2 . 1  watts 

135 180 volts 
-13, 5 -10 volts Grid ia.s ( �- 'r'roxil�wte ) 

_ev· to c-�"!.rrcnt� 
90 

-9 
Adjusted to 0 . 2  ma. with no signal 

DillECTOR - GRID LEAK TYPE 

Plote Voltage 
Grid 

45 max. volts 
Returned to r-oaitive filament 

Grid Lea}� Ee :-: i stRnce 
Grid 2cncl.eY'Ser 

· 
1 t o  5 megohms 
0, 00025 �i' 

t�"litl"'.. one ty� ,e lh4G as driver operated at plate voltage of 15'7 . 5  volts , grid 
-;.-.:_as of -11. 3 volt s ll plate load of' approximately 18000 ohms , and input trans
former ro.tio ,primary to 1/2 secondary, of' 1. 165.Total distortion is 6jt: to 7rf,. 

:f:\'Jith n�r�':lr;.l mB.:dmum si. nal the average d-e plate current should not exceed 
2 T'1a. 

For additional curves refer to the type 30. 

�EKRGE PLIITE CHRRRCTERIST/CS 1 E,. --z.ovoc 
I 
!so 

i 
i45 
40 

3S 

r 

). 
p 

kf:b/ I 
11! .� 

V!v _,;:� v ·"' YjVv�.¢-:�.-/ �v-___ vv��v /v�v /�·.;/ / 

30 IH4G 

7 / v / :Y' ',/ 

2.2 

l 

I 

I 

I 

10 [/ / / �/ 
h ·� / / v v / .J/ .L I / Yl / y 5 [/ / 
� v / ,/ 

L-- ,....,..,. 

v v 
v .......... v v 

/ ' /w 
M � w w � w � � � � m 

PLRTE VOLTRGE- VOLTS 

RVERRGE CHIIRRCTffiSTtCSli 
1/MPL/F/ER-CLRSS 8-?TUBES 
Er"'z.ovoc Ep"I57.5V EG : �tSV ' 
SJGNRL""70V I?M5 (6 TOG-) 
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1 H6G RAYTHEON 1 H6G 

DUO-DIODE TRIODE 
DETECTOR AI,;FLIFIER 

Filal!Ient Type Glass Bulb 

2 . 0  d-o 
o. o6c 
135 

DIRECT IN'./ERELECTRODE CAPACITA:ICES - TRIODE SECTION 

Plate ·;oltage 

Grid to Pl3.te 
Inpo.t 
Ou_tput 

AJ,:PLIF'IEil - CLASS A - TRIODE SECTION 

Grid =.:,ias 
Amplificat10n J..' Rater 
Plate Resistance 
Trtl n.s c oncluc tance 
P l � t e  Current 

DIODE SEG\:I Ol! 

3 . 6  
2 . 0  
3 

135 
- 3  

2 0  
35000 
575 
o . s  

volt:J 
amp 

1tolte 

volts 
volts 

ohms 
ur.ihos 

rna 

The tv;o diode rmi ts f'rc independent of each ether and of the tr�ode .s e ction 
except for the c. o:-r.m2n fi la:rent. The diode::; :r1ay bo used as a half-wave or 
as a full-wave rocti.fier; or one d:ode may be u_s e d  as a half'-wa:re rectifier 
for detection, and the otl�er diode used as a rectifier to obtain delayed AVO 
vol·.�a3e. 

If only one diode plate is used as an auclio rectifier, Dr. on pin 5 should 
be used Leca'J G C  D:L is n;:)ar the negative end of' tl1e filament and current 
will flC\'l to t:.1i :::: plate '.".'lth zero s ic:nr:l when returned to the negat.i_ve end 
of the f llament. 

2.0 

1.8 
1.6 

1.4 
"' 1.2 � I ... 

1.0 � 
"' .... 0.8� "' a: 

0.6 

0.4 

D.2 

·--------------.---�----- -- ·- · --��-- - - ·  
IIVEIZRGE PLIITE CHRIZRCTERIST/CS 

Til/OPE SECTION 
IBS/2SS IIVERfiGE CHIIRIICTERISTICS 
IH6G TRIODE SECTION 

Er •2.ovoc 

I 100 

�I I I 
80 I . I  I I 

I tr .L � [ I 'l I II 
I I I 71 I I I I I i l  . J!-7 lt I I I I lA � 

v / 
20 

/0 

0 u � � � = � m � = = = -
PLRTE VOLTRGE- VOLTS 

� � / ..... vy 
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1 J 5G RAYTHEON 

PENT ODE 
POWER AMPLIFIER 

1 J5G 

Filament Type Glass Bulb 

The 1J5G is a pent ode type power ampli
fier tube designed for service in the 
output stage of battery operated re
ceivers. The ratings and electrical 
characteristics are identical with 
those of the type 950. 

BOTTOitl VIEW OF SOCKEl 

RATINGS 

Filament Voltage 
Filament Current 
T.!aximum Plate Voltage 
Maximum Screen Voltage 

AMPLIFIER - CLASS A 

Plate Voltage 
Screen Voltage 
Grid Bias 
Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 
Screen Current 
Load Resistance 
Power Output 
l.Iaximum Si0nal Voltage ( RMS ) 

RVE/lRGE PLRTE CHR/lRCTE/l/STICS 

26 E. •2.011QC £ •135" 

� 1-"'" 
Z4 1--1---� / zz I --
zo -;(,"'� ,_ 

I v � 
/8 I 
" rt .,-roY 14 -"' I / ..-::; 12 L 

� I to t 1/ __ ,5¥ " " ·-16.6¥ 8 �  /� "' . � 

950 

IJ5G 

fj --zov 

., 
• 'f./' -- sV-

2 . 0  d-o volts 
0 . 12 amp 
135 volts 
135 volta 

135 volts 
135 volts 

-16 . 5  volts 
1.00 
0. 1 mer; ohm 
1.000 I.LmhOS 
7 ma 
2 ma 
13500 oluna 
450 mw 
11.7 volts 

RYEIHIGE CHR/lRCTERIST/CS 
CLRSS R OPE/lRT/Ofi 
Er•2.0'�DC. Ep•l35v 
t:.6•-16.5v 

Eso•/35" 

SIGNRL RDJUSTED TO I6 = f,;Ua 

.S5� � / � .50� ..... ... I "'" " � .liS� " / \ .40i � 
.M 

... "' 15 �  �� ,. �- ,.-1! 7' 
5 �  " � 

0 
0 ZtJ 1/0 .. 80 100 ItO 140 110 110 zoo 

Pl.RTE YOLT/16£- YOLTS 
ttO uo 0 � V u/, 

w no JOO 4 a tz " '�/��((, l/JIIP E'ESISTR/'ICE·KilONMS 
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1 J6G RAYTHEON 

T\"IIII TRIODE 
POWER AI.IPLIFIER 

f'ilament Type Glass Dulb STtl-P8/IL8 

,� The 1J6G is a twin triode type amplif'ier � tube designed for service as a Class B 
• � � power amplifier in the output stage of ;J :fRxill.� battery operated receivers. Tl1e ratings 

� ���a!!��
t
����!n��

arac
;��

i
��;��ica�x��i� 

B PRONG J those of the type 19.  
SMIILL 

OCTRL BRSC 

____:]_� RATINGS 

Filament Voltage 
Filament Current 
: .aximum Plate Voltage 
r.:aximum Peak Plate Current (per plate) 

Plate Voltage 
Grid Dias 

AJ,IPLIFIER - CLASS B 

Eo-Si�nal Plate Current ( prr plate )  
Load Resistance ( plate to  plate }  
Powor Output ( approximate )  
Avrrage }'ower Input ( grid t o  grid) 

135 
-6 

0 . 5  
10000 
1 . 6  
0, 095 

135 
-3 

2 
10000 
1.9  
0 . 1� 

For additional curves refer to the type 19. 

1J6G 

2. 0 d-e volts 
0 , 24 amp 
135 volts 
50 ma 

135 volts 
0 volts 
5 rna 
10000 ohms 
2.1 watts 
0 . 17 watts 

1/YERIIGE CHIIRRCTER!STICS /9 1/YERRGE CHIIRRCTER/STICS 
1/MP/.IF/Eii'- CLRSS 6 IJ6G 
E,.•Z.O"IJ-c Ep• /35" £6• 0  Rt • IOO(J()A. 

I 2.4 

If- 2.2 

- z.o� 
� /) /.8 � 
� 

1/ 1.11 s "' 
/ "' 28 u i  v -•t 

lb P" 24 It 

to lD � "' 

� � 
1/ 4 16o! " .. 

/ "' t � .J �  12 � IS� � v J '� v � d Q.. 

/� 2� " � '"6 A � � � 
� ltP _... ..t::. F""" 

I !:4 4 1l.  5� .l 
� � 40 ° 0 0 0 

5 10 !5 20 25 �0 .15 
.$/dhRL - RMS VQLTS-GRIP TO GRIP 

1/MPL/FIER -CLRSS B 
£F a t.o" Ep• I3S" £6•o AL •roooo12. 

IH4G DRIVER: EF "'Z.D"a-C Ep•/35 E6•-9v 
TRRNSFORMER KRT/0 • 2. 4  {PRI.j �SEc) 

j_ if-" t--
� v � Zv 

l�� cf'J p��\9 >--- p � p J � D e  lL / ¢!" % 
/ 1%, � � F-"" 1/ 

0 I 2 3 4 s ·/�· r 
ORIVER 5/GffRL -RMS VOLTS 
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50 

1-V RAYTHEON 1-V 

DIODE 
!J)LF WAVE IIIGr; VAC-c-;J:: RECTIFIER 

:reater Type Glass Eulb 
sr z-PB/Jl8 

� "he 1-V is a half wave high vacuum type � rectifier tube having a low voltage drop , ��"""' designed for s ervice in power supplies 
1.S OP �� for st orage battery or a-o operated re-16 MRX � ceivers. It iS interchangeable with the 

~ 
BOTTOM VIEW OF SOCKET 

f\o) mercury vapor type 1 .  

4PROI'It:i j 
SMIILLBIISE 

....., HALF WAVE RECTIFIER - COJIDEHSER OR CHOKE INPUT FILTER 

Leater Voltage ( B -e or d- e )  
:t.::eater Current 
;,;aximum A-C Plate Voltage ( RJ,!S } 
Eaximum Inverse ?eak Voltage 
:-axir.mm D-C Output Current 
I.,axinn.ur: D-C Voltage between Heater and 

Cathode 

AVErtAGE Tu�E VOLTAGE DROP 
( At 100 r!'la. Output Current ) 

&. 3 
0 . 3  
350 
1000 
50 
500 

23 

lli'ERRGE OUTPUT CHIIRIICTERIST/CS 
E;•6.,3V I-V 

llVERRGE PLRTE 

CHRRRCTERIST/C £r•f.,v 
zoo 

/80 

---- C•J6,uf' 
----c=B,.AJf' 
----- C "' 4.,gf i/ 140 

I 
v Ill> 

I I I 
zoo• v 

zo v 
v 

1/ 
I 

volts 
amp 

volta 
volts 

me. 
volts 

volts 

�· 0 
5 10 /5 20 2.5 __ .30 /' )\. /1£.PLRTE YOLTRGE-VDL�� _!:___ 
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2A3 

2A3H 
RAYTHEON 

TRIODE 
PO��

as
,!I'��lER 

ST/6 #IlL# 
Filament Type-2A3 Heater Type-2A3H 

"' 

The 2A3 and 2"A3II are triode type pow
er amplifier tubes desir,ned for ser
vice in the output stac;e of a-o op
erated receivers. 

RATll!GS 
2A3 

Fil. Voltage ( a- c  or d-c ) 2 . 5  volts 
Fil. Current 2 . 5  amp 

2A3E 
cater Volt age ( a - c or d- c ) 2 . 5  volts 

Leater Current 2 . 8  amp 

AIIPLIFIER - CLASS A 

Plate Voltage 
Grid 3ias* 
Amplification Factor 
Flate Resistance 
Transconductance 
Plate Current 
Load Resistance 
Power Output ( 5); second harmonic ) 

250 
-45 

4. 2 
800 
5250 
60 
2500 
3 . 5  

2A3 

2A3H 

mnx. volts 
volts 

ohms 
w.mhos 

ma 
ohms 

watts 

A�:PLIFIER - CLASS AB - PUSH-PULL - TWO TUl3ES 

Plate Voltac;e 
Grid Bias�I
Sclf-D-�_as Resistor 
··o-Si(lnal Plate Current ( per tube ) 
Load Resi stance (plate to plate) 
Total �.armonic Distortion 
Power Ou.tput 

Fixed-Bias 
300 max. 

-62 

40 
3000 
2 . 5  
1 5  

Sel:f-Biaa 
300 max. volts 

volts 
780 ohms 
40 rna 
50CO ohms 
5 percent 
10 watts 

'l'he self-bias resistor fer a sin ·le tube shonld be apprnxir;;ately '750 ohms. 
In either s ::.·-(':.le tube nr p · sh-pull operation, the self-bias resistor should 
be .sh1.'..'1tcd 11;- a s·c- i ta�>le filter net\·.-ork to minimize c;rid bias chanc;es due 
tc curre:st m·.r�:cs t�·_rm.'. · t:: e resistor. 

'I'ransf'orMer or i�:pedance inrn'-t syste� 1s are reco:r.unended. I f  resi stance 
co:..1plinG :i a nsod, tl:e d-e r e s i 3 t o.:"'ce in tllc ::;rid c ircuit should not exceed 
0 . 5  : :egolun with self--_'ias or 0 . 05 1�e,�o!-w. Y:ith fixed-bias. 

�:·2.A3 J-rid bias r:ca :::mred frorr. r:id-point of a-c operated filanent. 

F·=:-r c: _arr-,cteristic c-.-_r.-es refer to the types 6A3 and 6D4G. The characteris
t i c �  tl�c 2h.3 are the sarr:e as these of tlle 6A3 and the 6B4G except for the 
:'5. 1 :  '" .t rnting. 
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2A5 RAYTHEON 

PENT ODE 
POWER AJ,JPLIFIER 

Heater Type Glass Bulb 

The 2A5 is a pentode type power ampli
fier tube designed for service in the 
output stage of a-c . operated receiv
ers . 

RATINGS 

2A5 

I 

Heater Volta,r;e�-c or d-e )  2 . 5  volts 
Heater Current 1. 75 amp BOTTOM VIEW OF SOCKET 

Maximum Plate Voltage 315 volts 
f,laximum Screen Voltage 315 volts 

AMPLIFIER - CLASS A 
Pentode Connection Triode 

Plate Voltage 
Screen Voltage 
Grid Bias 
Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 

250 315 250 
250 315 

-16 , 5  -22 -20 

Conneotiont 
max. volts 

volts 
volts 

Screen Current 
Load Resistance 
Total Harmonic Dist. 
Power Output 

200:j: 200:j: 
80000:{: '75000:j: 
2500 2650 
34 42 
6,5  8 
'7000 '7000 
'7 '7 
3 5 

AMPLIFIER - CLASS AB - TWO TUBES 

'7 
2600 
2700 
31 

4000 
5 
0,85 

ohms 
1-J.rnhOS 

ma 
ma 

ohms 
percent 

watts 

Pentode Connection Triode Connectiont 
Fixed-Bias Self-Biaa Fixed-Bias Self-Bias 

Plate Voltage 375 max. 3'75 max, 350 max. 350 max. volts 
Screen Voltage 250 max. 250 max. volta 
Grid Bias -26 min. -38 volts 
Self-Bias Resistor 340 '730 min. ohma 
Signal Pk,Volt, ( G  to G )  82 94 123 132 volts 
no-Signal Plate Current 34 54 45 50 ma 
No-Signal Screen Current 5 8 ma 
Load Resistanoe( P  to P )  10000 10000 6000 10000 ohms 
Total Harmonic Dist. 5 5 '7 '7 percent 
Power Output ( approx, )# l9·:f 19� lC** l4v watts 

#With one 2A5 triode connected as driver operated at plate voltage of 250 
volts ,grid bias of -20 volts and plate load of approximately 10000 ohms . 

*Input transfor�er ratio, pri�ary to 1/2 secondary � 3.32 
Ainout transformer ratio, primary to 1/2 secondary = 2 . 5  

*·:trnPut transformer ratio 1 primary to 1/2 secondary = 1. 67 
�Input transformer ratio , primary to 1/2 secondary = 1 . 29 
tScreen connected to plate 
tApproxir.mte 

For characteristic curves refer to the types 6F6G and 42. The characteris
tics of the 2A5 are the same as those of the 6F6G and the 42 except for the 
heater rating. 
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2A6 

Plate Voltage 

RAYTHEON 

DUO-DIODE TRIODE 
DETECTOR ��PLIFIER 

Heater Type Glass Bulb 

The 2A6 is  a duo-diode triode type am
plifier tube designed for service as a 
combined diode detector, AVC rectifier 
and resistance coupled audio frequency 
ar:1plifier in a-c operated receivers. 

RATIIJGS 

Heater Voltage ( a-c or d-e }  
Heater Current 
Naximum Plate Voltage 

DIRECT I::TERELECTRODE CAPACITAI!CES 

Grid to Plate 
Input 
Output 

AI.IPLIFIER - CLASS A - TRIODE SECTIOll 

Grid Eias 
Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 

DIODE SECTIOE 

2A6 

BOTTOM VIEW OF SOCKET 

2 . 5  volts 
o.n amp 
250 volts 

1 . 7  [l[li' 
2.0  [LUi' 
3. 5 �wf 

250 volts 
-2 volts 

100 
91000 ohms 
1100 �mhos 
l me 

The two diodes are independent of each other and of the triode section ex
cept for the common cathode. The diodes may be used as a nalf wave or as a 
full wave rectifier; or one diode may be used as a halE wave rectifier for 
detection and the other diode used as a rectifier to obtain delayed AVO 
voltage. 

The voltage betwee:-1 heater and cathode should be kept as low as possible 
where they are not directly connected. 

For characteristic curves refer to the type 75. 7he characteristics of the 
75 are the .same as those of the 2A6 except for the heater rating. 
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2A7 RAYTHEON 

HEPTODE 
PENTAGRID CONVERTER 

Heater Type Glass· Bulb 

The 2A7 is a pentagrid type converter 
tube designed for service as a combined 
oscillator and �er in a-o operated 
superheterodyne receivers. 

RATINGS 

Heater Voltage ( a-c or d-o } 2 . 5  volta 

2A7 

Heater Current o.s amp l!OTTOM VIEW OF SOCKET Max. Plate Voltage 250 volts 
Max. Screen Voltage 100 volta 
Max, Grid #2 Voltage 200 volts 
Max. Grid #2 Supply 250t voJ,ta 
Min. Grid #4 Bias -3 volta 
Max, C athode Current 14 ma 

DIRECT INTERELECTRODE CAPACITANCES 

Grid #4 to Plate 
Grid #4 to Grid #2 
Grid #4 to Grid #1 
Grid #1 to Grid #2 
Grid #4 to all other Elements 
Grid #1 to all other Elementa 
Grid #2 to all other Elements 
Plate to all other Elements 

( R-F Input } 
( Oao, Input } 
( Oso, Output } 
(Mixer Output } 

0,3 * 
0, 15* 
0, 15* 
1,0 
8 , 5  
7 
5, 5 
9 

FREQUENCY CONVERTER - SUPERHETERODYNE CIRCUIT 

Plate Voltage 100 250 
Screen (Grids #3 and #5 } Voltage 50 100 
Anode Grid (#2} Voltage 100 
Anode Grid Suypl1 Voltage 250t 
Control Grid #4 Bias -1. 5 -3 
Oscillator Grid Resistor 50000 50000 
Plate Resistance 0 , 6  0 . 3  
Conversion Transconductance 360 550 
Plate Current 1 , 1  3 , 5  
Screen Current 1 . 3  2 , 7  
Anode Grid Current 2,0 4,0 
Oscillator Grid Current 0,25 0 , 4  
Control Grid Bias ( approximate }  -20 -45 

(For Conversion Transconduota.noe = 2 "mhos} 

volta 
volts 
volts 
volts 
volts 

ohms 
megohm 

IUllhos 
ma 
ma 
ma 
-

volta 

The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 

tApplied through a 20000 ohm series resistor 1 by-passed by a 0.1 1-L:f' condenser. 

*With tube shield, 

For characteristic curves refer to the type 6A7. The charaoteristios of the 
2A7 are the same as those of the 6A7 except for the heater rating. 
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287 RAYTHEON 

DUO-DIODE PENTODE 
DETECTOR AMPLIFIER 

Heater Type Glass Bulb 

The 2B7 is a duo-diode pentode type am
plifier tube designed for service as a 
combined diode detector, AVC rectifier, 
and high or audio frequency amplifier 
in a-c operated receivers. 

RATINGS 

Heater Voltage ( a-c or d-o } 
Heater Current 
Maximum Plate Volt age 
Maximum Screen Voltage 

287 

BOTTOM VlfW OF SOCKET 

2, 5 
0 , 8  
250 
125 

volts 
o.mp 

volts 
volts 

DIRECT INTERELECTRODE CAPACITANCES - PENTODE SECTION 

Grid to Plate 
Input 
Output 

AMPLIFIER - CLASS A - PENTODE SECTION 

Plate Voltage 100 180 250 
Screen Voltage 100 75 100 
Grid Bias -3 -3 -3 
Amplification Factor 285 840 800 
Plate Resistance 0 , 3  1 0 , 8  
Transconductance S30 840 1000 
Plate Current 5 , 8  3 , 4  6 
Screen Current 1 , 7  0 , 9  1 , 5  
Grid Bias -17 -13 -17 

(For cathode current cutoff) 
AMPLIFIER - CLASS A - RESISTANCE COUPLED 

Plate Supply Voltage 250 250 
Screen Voltage 45 50 
Grid Bias - 5  -4,5 
Plate Resistor 0. 5 0.25 
Plate Current 0 , 25 0 , 65 

DIODE SECTION 

0. 007 max.* �uf 
3 , 5  �111' 
9 , 5  �":f' 

250 volts 
125 volts 

-3 volts 
730 
0,65 megohm 
1125 1-.t.rnhos 
9 ma 
2 , 3  ma 

-21 volts 

- PENTODE SECTION 

250 volts 
100 volts 

-3 volts 
0, 027 megohm 
5, 4 ma 

The two diode units are independent of each othe.r and of the pent ode section 
except for the common cathode. The diodes may be used as a half wave or as 
a full wave rectifier;or one diode may be used as a half wave rectifier for 
detection, and the other diode used as a rectifier to obtain delayed AVO 
voltage. 

The voltage between heater and cathode should be kept as low as pos sible 
where they are not directly connected. 

*With tube shield, 

For characteristic curves refer to the type 6B7. The characteristics of the 
2B'7 are the same as those of the 6A7 except f'or the heater rating. 
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ST4 RAYTHEON ST4 

TWIN DIODE 
FULL WAVE HIGH VACUUM RECTIFIER 

Filament Type Metal Bulb 

The 5T4 is a full wave high vacuum type 
rectifier tube designed for service in 
power supplies delivering high output 
currents. 

FULL WAVE RECTIFIER - CONDENSER INPUT 
FILTER 

Filament Voltage 
Filament Current 
!Iaximum A-C Plate Voltage ( RMS ) 
Uaximum Inverse Peak Voltage 
Llaximum D-C Output Current 

BOTTOM VIEW OF SOCKET 

5 a-c 
2 
450 
1250 
250 

volts 
amp 

volts 
volts 

rna 

FULL WAVE RECTIFIER - CHOKE INPUT FILTER( lO henrys minimloUll) 

Filament Voltage 
Filament Current 
Maximum A-C Plate Voltage ( R!.!S ) 
Maximum Inverse Peak Voltage 
Maximum D-C Output Current 

5 a-c 
2 
550 
1550 
250 

volts 
amp 

volts 
volts 

ma 

RVEiliiGE OUTPUT CHIIIliiCTEil/ST/CS 5T4 RVEPRG£ Pt.RT£ CHRPRCTERIST/C 

650 
� 600� 
§! 

550 '  -'" " .....,:!' � 
450._ " � -""' "  <> 

u 350 0.  

300 

250 

200 
0 

Ef'•5.oV 

�gjJ� m  
---c, •B,.uf L•/Oh{mm) 
--c,-t6..u'J --re-o 
-··-c, ., 4pf' Ls20h 

E��e•4SO v rMS PE2 PL TE 

� ERC .. 40d' .. .. � -. ·-··r-. -· ·- .__;: 

--�;r�r=:::, sJi .--r-� -...;; =- ·- ··-

E;�iPii"LRT!'-- -- ...... 
·:.--- = ��� - -- - - -- ----

7oo ::' .... R �; · - .. ':.:::... --m� r-.- -- -- - :.::- :::::-:: ... _ -- .JOoV 
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5U4G RAYTHEON 

TWIN DIODE 
FULL WAVE HIGH VACUUlJ RECTIFIER 
Filament Type Glass Bulb 

The 5U4G is a high vacuum type full 
wave rectifier tube designed for 
service in power supplies deliver
ing high output current s .  The ra
tings and electrical characteris
tics are identical with those of 
the types 5X4G and 5Z3. 

FULL WAVE RECTIFIER 
Condenser or Choke Input Filter 

Filament Voltage 
Filament Current 
Maximum A-C Voltage per Plate ( Rl.:S ) 
Maximum Inverse Peak Voltage 
I.Taximum D-C Output Current 

AVERAGE TUBE VOLTAGE DROP 
( At 250 ma. output current ) 

5U4G 

5 a-o 
3 
500 
1400 
250 

61 

volts 
amp 

volts 
volts 

ma 

volts 

IIVERRGE OUTPUT CHR!iRCTEiliSTICS .5lJ4G IIVERRGE PLIITE 
... f¥•s.o• SX4G CHRRIICTE!l/STIC 

"-...... ....._ ==2=� CU�E:�::::n.�PI.�TE{E�) .5H3 (ERCHPLRTE) 
........., " '*.3•3oov ,. .. 340 .-..,-E:...r·rs:_.o_'.--.-,--.--r-c.--! ... 

550 ............ ............ _ 
I 

I 

v 
IIJ 

J � .. o ./ r. 
PCPLRTE YOLTR6E-VOLTS fi'i-O ID 20 .10 41J 40 60  :"? 
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5V4G RAYTHEON 5V4G 

TWIN DIODE 
FULL WAVE HIGH VACUUM RECTIFIER 
Heater Type Gl.ass Bul.b 

srtq BVlB 

� The 5V4G is a f'ull. wave high vacuum type $ 

6Z5 
-

-

.. 

4K 
� 

- �  <I 615 �  I 
� .... � <I � :  " -s " 

215� 
lSI/ 
Z2S 

��t;:t rectifier tube having a low voltage drop 

�i �=�i�:�n!0�1:�Z:t��ut 1�u��=��s �
u
�!;:_

s
_ 

tinge and characteristics are identical 
with those or type 83-V. 

BOTTOM VIEW OF SOCKET 

FULL WAVE RECTIFIER - CONDENSER OR CHOKE INPUT FILTER 

Heater Voltage 
Heater Current 
r:aximum A-C Voltage per Plate (HilS )  
�.Iaximum Inverse Peak Voltage 
Uaximum Peak Plate Current 
Maxinrum D-C Output Current 

AVERAGE TUBE VOLTAGE DROP 
(At 200 rna. output current per plate ) 

5 
2 
400 
l.lOO 
700 
200 

25 

a-o volts 
amp 

volts 
volts 

ma 
ma 

volts 

The cathode is connected within the tube to the center of 
the heater. 

HVEI!RGE OUTPUT CHRINICTEI!!ST/CS 83 V HVEI!IUJE PLRTE 

........ 

c,•s.ov 
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5W4 

5W4G 
RAYTHEON 

5W4 
5W4G 

TWIN DIODE 
FULL WAVE HIGH VACUUJ[ RECTIFIER 

Filament Type 
J.letal Bulb-5W4 Glass Bulb-5W4G 

The 5W4 is a full wave high vacuum type 
rectifier tube designed for service in 
power supplies delivering low output 
currents.  

FULL WAVE RECTIFIER 
Condenser Input Filter 

Filament Voltage ( a-c ) 5 
Filament Current 1 .  5 
!!ax, A-C Voltage ( RI!S )  350 

,1� (per platej 
'> !.lax, Inverse Peak Voltage 1000 � Uax, D-C Output Current 110 

AVERAGE TUBE VOLTAGE DROP 50 
( At 110 ma. output current per 

volts 
amp 

volta 

volts 
ma 

volts 
plate) 

I tJ 

�Jj __3-

5W4fi 

BOTTOM VIEW Of SOCKET 

RVE/l/16£ OUTPUT CHII/liiCTE/l/STICS .5W4 
E1-s.ov c1• 4,uF. .5 W4G ��. 

480 r--...... - r-r-�-� •. L -� ......... r- --� �1£--� I--�� r--�� ·  f!ZO� . 
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/60 
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600 

550 

/50 

5X4G RAYTHEON 

TWIN DIODE 
FULL WAVE HIGH VACUill<l RECTIFIER 
Filament Type Glass Bulb 

The 5X4G is a high vacuum tY];le full 
wave rectifier tube designed for 
service in power supplies deliver
ing high output current s. The ra
tings and electrical characteris
tics are identical with those of 
the tY];leS 5U4G and 5Z3. 

FULL WAVE RECTIFIER 
Condenser or Choke Input Filter 

Filament Voltage 
Filament Current 
!,Iaximum A-C Voltage per Plate ( RJ,IS ) 
I.'laxinrum Inverse Peak Voltage 
!.laximum D-C Output Current 

AVERAGE TUBE VOLTAGE DROP 
(At 250 ma. output current ) 

5X4G 

I tJ 

BOTTOM VIEW OF SOCKET 

5 a-o 
3 
500 
1400 
250 

61 

volts 
amp 

volts 
volts 

rna 

volts 

1/VERRGE OUTPUT CHI/121/CTER/ST/CS 
Er•s.ov 

...._ --c1 •4,.uf" 
............. --- C, • Opf" 

-........... _ 

lJ) .. "' HJ(J IZO 
D.C. OUTPUT CVIlllENT-MR. (I) 

I 

40 

J JA/10 o ./ r. 0 10 20 � 40 50 60 (\,.� 
/X.PLRTE VOLTRGE-VOLTS � 
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5Y3G RAYTHEON 5Y3G 

TWIN DIODE 

Filament Type Glass Bulb 
FULL WAVE HIGH VACUUM RECTIFIER � 

5714 /1111./1 � The 5Y3G is a full wave high vacuum 
F 

1 

F 

p 6 � type rectifier tube designed for ser-�"1.: vice in power supplies for a-c oper-
.� ated receivers. The ratings and elec-
� trioal characteristics are identical 

S J �,;:�;;�,:,� n� ����:: 
� Filament Current 2 amp 

Maximum A-C Voltage per Plate ( RMS )  300 400 volts 
Maximum Inverse Peak Voltage 1000 1100 volts 
Maximum Peak Plate Current 400 350 ma 
Maximum D-C Output Current 125 110 ma 

FULL WAVE RECTIFIER - CHOKE INPUT FILTER* 

Filament Voltage 
Filament Current 
Maximum A-C Voltage per Plate ( RMS )  
Max� Inverse Peak Voltage 
Maximum Peak Plate Current 
Maximum D-C Output Current 

AVERAGE TUBE VOLTAGE DROP 
(At 135 me., output current per plat e )  

5 a-o volts 
2 amp 
550 volts 
1500 volts 
300 ma 
135 ma 

60 volts 

*Input choke must be at least 20 henries. 
than 0, 1 �f. may be used, 

An input condenser of not more 

For characteristic curves refer to the type 80. 

5Y4G RAYTHEON 

TWIN DIODE 
FULL WAVE HIGH VACUUM RECTIFIER 

Filament Type Glass Bulb 

full wave high vacuum 

a-c oper
and elec
identical 

5Y4G 

BOTTOM VIEW Of SOCKET 
FULL WAVE RECTIFIER - CONDENSER INPUT FILTER 

Filament Voltage 
Filament Current 
l.Iaximum A-C Voltage per Plate 
Maximum Inverse Peak Voltage 
Maximum Peale Plate Current 
I.Iaximum D-C Output Current 

( RI.!S ) 300 
1000 
400 
125 

FULL WAVE RECTIFIER - CHOKE INPUT FILTER* 

Filament Voltage 
Filament Current 
i.Iaxinrum A-C Voltage per Plate ( RMS ) 
I :axinrum Inverse Peak Voltage 
T.laximu."'D Peak Plate Current 
r.Iaxinrum D-C Output Current 

AVERAGE TUBE VOLTAGE DROP 
(At 135 rna, output current per plate) 

5 a-c 
2 
400 
1100 
350 
110 

5 a-c 
2 
550 
1500 
300 
135 

60 

volts 
amp 

volts 
volta 

me. 
me. 

volts 
amp 

volta 
volts 

rna 
me. 

volts 

*Input choke must be at least 20 henries. 
than 0.1 uf. may be used. 

An input condenser of' not more 

For characteristic curves refer to the type so. 
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5Z3 

... 

... 

RAYTHEON 

TWIN DIODE 
FULL WAVE HIGH VACUUM RECTIFIER 
Filament Type Glass Bulb 

The 5Z3 is a high vacuum type full 
wave rectifier tube designed for 
service in power supplies deliver
ing high output current s .  The ra
tings and electrical Charaoteria
tioe are identical with those of 
the types 5U4G and 5X4G. 

FULL WAVE RECTIFIER 
Condenser or Choke Input Filter 

Filament Voltage 
Filament Current 
Maximum A-C Voltage per Plate ( RMS )  
Maxinnun Inverse Peak Voltage 
Maximum D-C Output Current 

AVERAGE TUBE VOLTAGE DROP 
( At 250 ma. output current ) 

5Z3 

~ 
80TTtN VIEW OF SOCKET 

5 a-o 
3 
500 
1400 
250 

61 

volts 
amp 

volts 
volts 

ma 

volts 

I I 

1511 M - � M � � � e � � � •• 
D.C. OUTPUT CUll/lENT -MR. {I} 61) 

40 I 
211 / "' 
· ""  1( 

0 Ill ZD .10 .. 4D 6Dh.1-"P 
PCPLRTE VOLTRGE-'IOLD / , 
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5Z4 RAYTHEON 5Z4 

' 

-

��--
I ....... 

--

--

--

160 

Ito 

TWIN DIODE 
FULL WAVE HIGH VACUUM RECTIFIER 
Heater Type Metal Bulb 

The 5Z4 is a full wave high vacuum type 
rectifier tube having a low val tage drop 
designed for service in power supplies 
for a-c operated receivers. 

FULL WAVE RECTIFIER - COI!DEESER OR CHOKE BIJTTOM VIEW OF SOCKET 

Heater Voltage 
Eeater Current 

Il!PUJ' FILTER 

1\aximum A-C Voltage per Plate (RMS ) 
f.1aximum Inverse Peak Voltage 
Maximum D-C Output Current 

AVERAGE TUBE VOLTAGE DROP 
( At 125 rna. output ourrent per plate)  

5 a-o volts 
2 amp 
400 volts 
1100 volta 
125 ma 

20 volts 

The cathode is connented to the heater within the tube. 

RVERIIGE OUTPUT CHRRRCTERIST/CS 5Z 4 RVEJNI6E Pt.IITE CHR/lRCTEil/ST/C 
ERCH PLRTE 
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6A3 

Plate Volta""e 
Grid Bias�<t
Ar::tplificatiol- Factor 
Plate Resistance 
Transconductance 
Plate Current 
Load Resistance 

RAYTHEON 

TRIODE 
POWER Al.IPLIFIER 

Filament Type Glass Bulb 

The 6A3 is a triode type power am
plirier tube designed for service 
in the output stage or storage 
battery or a-c operated receivers. 
The ratings and electrical char
acteristics are identical with those 
of the type 6B4G. 

RATillGS 

neater Voltage ( a-c  or d-e )  
Eeater Current 
· aximum Plate Voltage 

DIRECT IIITERELECTRODE CAPACITANCES 

Grid to Plate 
Input 
Output 

AMPLIFIER - CLASS A 

Power Output ( 5% second harmonic )  

6A3 

~ 
6l!TTOM VIEW Of SOCKET 

6.3  volts 
1 . 0  e.mp 
325 volts 

16 ��1' 
7 ��1' 
5 ��1' 

250 max. volts 
- 45 volts 

4. 2 
800 ohms 
5250 �mhos 
60 rna 
2500 ohms 
3.2  watts 

Al.IPLIFIER - CLASS AB - PUSH-PULL - TWO TUBES 

Plate Voltage 
Grid Bias-:t
Self-Bias Resi·stor 
Eo-Sie;nal Plate Current ( per tube ) 
Load Resistance ( plate to plate ) 
Power Output 
Total Harmonic Distortion 

Fixed-Bias 
325 

-68 

40 
3000 
15 
2 . 5  

Self-Bias 
325 

750 
40 
5000 
10 
5 

-:�Grid bias measured from midpoint of a-c operated filament. 

For additional curves refer to the type 6B4G. 

RVERRGE PLRTE CHRRRCTERIST/CS 
£,-•&.J VRC 

6113 
684ti 

volts 
volts 

ohms 
ma 

ohms 
watts 

peroent 

20 v 0 
40 80 120 160 ZOO 24() ZIID 

PLRTE VOLTRGE-VOLTS 
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6A4-LA 

Plate Voltage 
Screen Voltage 
Grid Bias* 

RAYTHEON 

PENTOIE 
POWER AMPLIFIER 

Filament Type Glass Bulb 

The 6A4/LA is a pentode type power am
plifier tube designed for service in 
the output stage of storage battery op
erated reoeivEir..s .  

RATINGS 

Heater Voltage ( a-a or d-o) 
Heater Current 
Maximum Plate Voltage 
Maximwn Screen Voltage 

AMPLIFIER • GLASS A 

100 
100 

-6.5 

135 
135 

-9 

6A4-LA 

BOTTOM VIEW OF SOCKET 

6.3 
0.3 
200 
200 

180 
180 

-12 

volts 
amp 

voUs 
volts 

voltS 
volts 
volts 

Amplification Factor ( approximate )  100 100 100 
Plate Resistance 83250 52600 45500 ohms 
Transconductance 1200 1900 2200 v.mhos 
Plate Current 9 14 22 ma 
Screen Current 1 . 6  2.5 3.9 ma 
Load Resistance 11000 9500 8000 ohms 
Power Output 0 . 31 0.'7 1. 4 watts 
Total Harmonic Distortion 9 9 9 percent 

AMPLIFIER - CLASS AB - PUSH-PULL • TWO TUBES • SELF-BIAS 

�!���B�� ���=�0;upply Voltage (Ep + Eo ) 230 
'700 
16 
16000 
10 
4.2 

vol.t� 
ohm& 

ma 
ohms 

percent 
watts 

No-Signal Plate Current (per plate ) 
Load Resistance ( plate to plat e )  
Total Harmonic Distort!. on 
Power Output 

*Grid bias measured from negative end of d-e operated filament. If the fila
ment is a-o operated, the tabulated values of grid bias should be increas
ed by 4 volts and be ref'erred to the mid-point of' the filament . 
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6A5G 

Plate Voltage 
Grid Bias 
Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 
Load Resistance 

RAYTHEON 

TRIODE 
POWER AMPLIFIER 

Heater Type Glass Bulb 

The 6A5G is a triode type power am
plifier tube designed for service in 
the output stage of storage battery 
or a-o operated receivers. 

RATINGS 

Heater Voltage ( a-c or d-o )  
Heater Current 
Maximum Plate Voltage 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate 
Input 
Output 

AMPLIFIER " CLASS A 

Power Output ( 5%' second harmonic )  

AMPLIFIER � OLASS A B  - TWO TUBES 

Plate Voltage 
Grid Bias 
Self-Bias Resistor 
No"Signal Plate Current (per tube)  
Load Resistance ( plate to plate )  
Total Harmonics 
Power Output 

Fixed-Bias 
325 

-68 

40 
3000 
2 ,5  
15 

6A5G 

NC 
I 

BOTTOM VIEW Of SOCKET 

6,:1 volts 
1,25 amp 
325 volts 

16 111!.1' 
7 111!.1' 
5 1!.111' 

250 max, volts 
-45 volts 
4,2 
800 ohms 
5250 IJ,mhOS 
60 rna 
2500 ohms 
3,75 watts 

Sel1'-Bias 
325 volts 

volts 
850 ohms 
40 ma 
5000 ohms 
5 percent 
10 watts 

The cathode is connected internally to the mid-point of the heater and to 
pin #8, 

IIVE/i'IIGE PLIITE CH/1/NICTE/i'/ST/CS 6fi5G IIVE/i'IIGE CHII/i'RCTE/i'ISTICS 
c1 •6.JVRc IIMPLIFIER -CLIISS fl 

100 
�::.!J;l:';-::.,:v £6•-46v 

I «6 
� ""' 

1/JO 1/ 40 1 I � I 
' .u s /60 :': "'\1:..)'-1/ .w il  /40 � _\. J u l:: 80 ..0  I � \. � 

Ito '--r-- ZQ .:. w ./  I I "� "' :t  
c,, 

� '"' "' � ... � � II � J. I - ... 

"" �  I 511 � 
� I J '$ I � 60 � },; . ... 

I I /,' f � � } I I " � qo <t  � IJ V' I f il,.eV : i ' 11J v / v v p //.Y.-� � �--�.i 0 -10 "" no 160 1110 NtJ 1!/JfJ .no - - - -0 p I • .J 40�� 
Pt/ITE VDLTR66 -VDLT5 I.IIII/IIES1'5TRIKE-Kil.IJNMS q: 
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6A6 

7PIItJitG 
ME/18/IS£ 
.ISSDIR PIN 

ClllCL£ 

Plate Voltage 

RAYTHEON 

TWIN TRIODE 
POWER AMPLIFIER 

Heater Type Glass Bulb 

The 6A6 is a twin triode type amplifi
er tube designed for service as a 
Class B power amplifier in the output 
stage of storage battery or a-c oper
ated receivers. The ratings and elec
trical characteristics are ident1ca1 
with those of the types 6!17 and 6N7G. 

RATINGS 

Heater Voltage ( a-c or d-e )  
Heater Current 
Maximum Plate Voltage 

6A6 

BOTTOM VIEW Of SOCKET 

Maximum Peak Plate Current (per plate)  
Maximum Average Plate Dissipation 

6 . 3  
0 . 8  
300 
125 
10 

volta 
amp 

volta 
ma 

watts 

AMPLIFIER - CLASS B 

Plate Voltage 250 300 volts 
Grid Bias 0 0 volts 
No-Signal Plate Current (per plate )  14 17. 5 rna 
Load Resistance (plate to plate )  8000 10000 ohms 
Power Output ( approximate )  8 1 0  watts 
(With average power input = 350 mw. grid to grid) 

AMPLIFIER - CLASS A - DRIVER TRIODES CONNECTED IN PARALLEL 

250 294 volta 
Grid Biast 
Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 

- 5  -6 volta 
35 35 
11300 11000 ohms 
3100 3200 u.mhoa 
6 7 ma 

Load Resistance - Depends on the design 
• Usually between 20000 

Power Output ( approximate ) 

of the following Class B amplifier. 
and 40000 ohms • 

400 mw 

tThe d-o resistance in the grid circuit should not exceed 0 . 5  megohm with 
self-bias or 0.1 megohm with �ixed-bias. 

D 
D 

For add! tional curves refer to the type 6N7G. 

IIVEIMGE PLRTE CHR/lRCTEIZISTICS 
ERCH TRIODE UIIIT 
£,•6.3v 

6116 

6ff7 

6ff7G 

II 

IZO /6D tllfJ HO l/JD .no  d6D 4IIJtJ 
PLRT£ 'IDLTRGE- VOLTS 

ll'IE/liiGE CH/11!1/CTE/l/ST/CS 
CI.IISS 8 OPE/lilT/Off 
E,.•&3v Ep•.JIKJ Y Ee•D 
$16/tRL a61JV NM$ (GaD TO GRID) 
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6A7 RAYTHEON 

IIEPTODE 
PENTAGRID CONVERTER 

Heater Type Glass Bulb 

The 6A7 is a pentagrid type converter 
tube designed f'or service as a combined 
oscillator and mixer in storage battery 
or a-o operated superheterodyne receiv
ers. The ratings and electrical charac
teristics are identical with those of' 
the types 6Ae and 6ABG. 

6A7 

RATINGS IJilTT()M VIEWOFSOCKET 
Heater Voltage ( a-c or d-o ) 6 . 3  volts 
Heater Current 0 .3  amp 
1.1ax. Plate Voltage 250 volta 
J.lax. Screen Voltage 100 volts 
r.:ax. Grid #'i!. Voltage 200 volta 
Max. Grid #'i!. Supply 250t volts 
Min. Grid #4 Bias -3 volts 
Max. Cathode Current 14 me. 

DIRECT INTERELECTRODE CAPACITANCES . 

Grid #4 to Plate 
Grid #4 to Grid #'i!. 
Grid #4 to Grid #1 
Grid #1 to Grid #2 
Grid #4 to all other Elements ( R-F Input ) 
Grid #1 to all other Elements ( Osc. Input ) 
Grid #2 to all other Elements ( Osc. Output ) 
Plate to all other Elements (Mixer Output ) 

0.3·* 
0. 15* 
0.15,, 
1 .0  
8 .5  
7 
5 .5  
� 

FREQUENCY CONVERTER • SUPERHETERODYNE CIRCUIT 

Plate Voltage 
Screen (Grids #3 and #5) Voltage 
Anode Grid (#2) Voltage 
Anode Grid Supply Voltage 
Control Grid (#4) Bias 
Oscillator Grid Resistor 
Plate Resistance 
Conversion Transconductance 
Plate Current 
Screen Current 
Anode Grid Current 
Oscillator Grid Current 
Control Gri� Bias ( approximate) 

( For Conversion Transconductance = 2 

100 
50 
100 

-1. 5 
50000 
o . s  
360 
1 , 1  
1 . 3  
q . n  
0.25 

-20 
JJ.L:-J.hos ) 

The voltage between heater and cathode should be kept 
where they are not directly connected. 

250 
100 

250t 
-3 
50000 
0 . 3  
550 
3 . 5  
2 . 7  
4 ,0  
0, 4 

-45 

as low as 

volts 
volts 
volts 
volts 
volts 

ohms 
megohm 

u.mhos 
rna 
me. 
me. 
me. 

volts 

possible 

tApplied throue;h a 20000 ohm series resistor,bypassed by a 0.1 !-Lf' condenser. 

·>With tube shield. 
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6A8 

6A8G 
RAYTHEON 

HEFT ODE 
PENTAGRID CONVERTER 

Heater Type 
Metal Bulb-6A8 Glasa Bulb-6ABG 

The 6A8 is a pentagrid type converter 
tube designed :ror service as a combined 
oscillator and mixer in storage battery 
or a-c operated superheterodyne receiv
ers. The ratings and electrical char
aoteristics are identical with those of 
the type 6A7. 

RATINGS 

Heater Voltage 
Heater Current 

( a-c 

Max. Plate Voltage 
I.Iax. Screen Voltage 
l.'Iax. Grid #2 Voltage 
Max. Grid #2 Supply 
I.: in. Grid #4 Bias 
Max. Catliode Current 

or d-o)6,3 volta 
0 .3 amp 
250 volts 
100 volts 
200 volts 
250t volta 

-3 volts 
14 ma 

DIRECT IHTERELECTRODE CAPACITANCES 

Grid #4 to Plate 
Grid #4 to Grid #2 
Grid #4 to Grid #l 
Grid #l to Grid #2 
Grid #4 to all other El. ( r-f input ) 
Grid #l to all other El, ( oso, input ) 
Grid #2 to all other El. ( oso, output ) 
Plate to all other El, (mix, output ) 

I 

6A8 

6A8G 

61186 BRS/f/6 SRME RS 
6R8EXCEPT/'IOCOff!f. 
TO PJN#J 

BOTTOU VIEW Of SOCKET 

6AB* 
0,03 
O,l 
0 ,09 
0,08 
12, 5  
6,5 
5 
12, 5 

6ABG** 
0,3 
0,2 
0,2 
1,3 
10 
6 
5 
10 

lffiE'tUENCY CONVERTER - SUPERHETERODYNE CIRCUIT 

Plate Voltage 100 250 volts 
Screen (Grids #3 and #5) Voltage 50 100 volts 
Anode Grid (#2) Voltage 100 volts ���;o�r��i�uf�!l ���;age 250t volts 

-1,5 -3 volta 
Oscillator Grid Resistor 50000 50000 ohms 
Plate Resistance 0 .6  0 ,3 megohm 
Conversion Transconductance 360 550 ILl!lhos 
Plate Current 1 , 1  3 ,5  ma 
Screen Current 1,3 2,7 rna 
Anode Grid Current 2 , 0  4,0 ma 
Oscillator Grid Current 0.25 0 . 4  ma 
Control Grid Bias ( ap"QroximRte )  -20 -45 volts 
(For Conversion Transconductance = 2 CLmhos) 

rhe voltage between heater and cathode should be l{ept as low as possible 
\"'here they are not directly connected. 
·A-With shell connected to cathode • 

.;f*Wi th tube shield connected to cathode. 
tApplied through a 20000 ohm series resistor,bYi'as.sed by a 0.1 �f' condenliler. 
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6AB5 RAYTHEON 6AB5 
CAI'I:ODE RAY T�JIITG r;:DICATOR 

��eater T;y'"Pe Glass Bulb 

The GABS is a high vacuum type indica
tor tube designed for service as a tun
ing indicator in radio receivers requir
ing a low heater current tub e .  

RATINGS BOTTOM VIEWOFSOCKET 

Heater Voltage ( a-c or d-e ) 
Leater Current 
:=ax. Plate Supply Voltage 
::ax. Target Voltage 

TUJTI!TG IITDICATOR 

Plate Supply Voltage 
Target Voltage 
.2late Resistor 
Target Current ( approximate ) 
Plate Current { zero bias ) 
Grid Bias for Shadow Angle � OO( approx . ) 
Gri� �ias for Shadow Angle =90°( approx. ) 

6 . 3  
0 . 150 
135 
135 

135 
135 
0. 25 
4. 5 
0 . 5  

- 7 . 5  
0 

volts 
amp 

volts 
volts 

volts 
volts 

megohm 
rna 
rna 

volts 
volts 

The 6AB5 i"C "· h::_r· _-7t'_cuum tube des igned to visually indicate the effect of 
chansin:: t'·_c c O'l'n;rol c;rid bias. The shaded pattern produced on the fluore
s ce·..,t tarGet vn:rlc:=: tl1rouc;h an angle from goo to approximately 0° as the 
control volta;}e is varied. The voltage on the shadow c ontrol electrode, the 
extension of' t!tc triode plate b e tween the cathode and target, controls the 
extent of the shaded area. The voltage of the shadow control electrode i s  
det ermined b y  the voltage of the control grid of the triode connected as a 
d-e aoplifier. Thus the control grid voltage determines the ext ent of the 
shadow. An increase of control grid bias thus increases the shadow control 
voltage and decreases the shadow while a decrease of bias increases the 
shadow. In practical use the control srid voltage is obtained from a suit
able point in tLe AVC network. 

/00 r--

90 f--
80 f--
70 

60 :n "' so �  "' " I 
"' �  "' >: 3o �  

<> "' "' 20 i!j  
10 

6 1/ 8 5  
1/VERI/GE CHf/Rf/CTERISTICS 

4-""6.3v Er•145 '� Ep• J3S '� THROUG H 0.25 MEGOHM �tlt- � 
" 

4$0 '1.5 

COJT/<'OL Fa- E"a+ � 400 4.0 YOLTf/6£ · �90" • 

./ 

�� 3SO VI 3.5 
"' � 

t" -!" :5 <>. f-- w � zs:, 
� i � ' >: o-ZOO � Z.Oitl 

J 45' � � / "' " / ,so a l5.._  '" '" 
) � � v � 1. 0 �  

so as 

TRRG c t? 

#'v 
��� i 

�-� 

v 

---/ p,.l. 
0 0 0 

-8 -7 -6 -5 -4 -3 -z _, 0 -8 -7 -6 -5 -4 -3 
6/l/D BIRS- VOLTS 6RID SIRS - VOlTS 

RAYTHEON E N G I II( E E R I N G  S E R V I C E  

I/ 
v 

·� -z _,/v,Cb� 



6AC5G RAYTHEON 6AC5G 

TRIODE 
POWER Ai<iPLIFIER 

Heater Type Glass Bulb 

The 6AC5G is a hlgh-mu triode power am-sr IZ�PBUL plif'ier tube designed for positive bias 
Class A2 operation particularly in a 
direct or dynamic coupled circuit using 
a type 76 driver tube, Two 6AC5G tubes 

� are also adapted for use in a Class B 

;P•OP. i 
stage, 

'" M/VI. '� RATINGS BOTTOM VIEW Of SOCKET 

�� Heater Vol ta[e ( a-c or d- e }  j Heater Current 
Maximum Plate Voltage 
Maximum Peak Plate Current 
Maximum Plate Dissipation � AMPLIFIER - CLASS A 

Plate Voltage 
Grid Bias 
Amplification Factor 
Plate Resistance 
Transc onductance 
Plate Current 
Grid Current 

6 , 3  
0, 4 
250 
110 
10 

250 
+13 

125 
36700 
3400 
32 
5 

AMPLIFIER - CLASS A - DIRECT OR DYl!Al.:IC COUPLED 

Single Tube Push-Pull-Two Tubes 
1- Type 2-Type 2-Type 

76 Driver 76 Drivers 6J5G Drivers 
Plate Supply Voltage 250 250 250 
Grid Bias * * * 
Ko-Sig, Plate Current 32 64 48 
Max, S1g. Plate Current 76 72 
No-Sig, Driver Plate Current 5 , 5  10 8 
Max, Sig, Driver Plate Current 19 20 
Load Resistance 7000 lOOOO( P-P ) 10000 ( P-P)  
Max, Signal Voltage Rl•!S ( Driver) 16,5 47 (G-G) 50 (G-G) 
Total Harmonics 10 10 10 
Power Output 3, 7 t 9 , 5 9 , 5  

AMPLIFIER - CLASS B - TWO TUBES 
Plate Voltage 
Grid Bias 
Signal Peak Voltage (grid to grid) 
No-Signal Plate Current 
Load Resistance (plate to plat e )  
Power Output ( approximat e )  

(With peal< input o f  950 r:1w, grid to grid) 

250 
0 
70 
5 
10000 
8 

volts 
arr:p 

volts 
rna 

watts 

volts 
volts 

ohr.Js 
J.unhos 

ma 
na 

volts 
volts 

ma 
rna 
rna 
rna 

ohms 
volts 

percent 
watts 

vqlts 
volta 
volts 

ma 
ohms 

w-atts 

* No external grid bias is required as ti'le direct or dynamic c oupled cir
cuit automat ically supplies the proper bias to both tubes, The tctal d-e 
resistance in the grid circuit of the type 76 driver tube should not exceed 
1, 0 megohm, 
t Maxinrum power output at start of driver grid current is 4, 3 watt s  with 
total harmonic distortion of approximately 16%, 
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684G RAYTHEON 684G 

8 PllOHG 
MEP/liM 

PCTIIL 111/S£ 

Plate Voltage 

TRIODE 
POWER AJ.IPLIFIER 

Filament Type Glass Bulb 

The 6B4G is a triode type power am
plifier tube designed for service 
in the output stage of storage 
battery or a-c operated receivers. 
The ratings and electrical char
acteristics are identical with those 
o:f the type 6A3. 

RATINGS 

Heater Voltage ( a-c or d- e )  
Heater Current 
Maximum Plate Voltage 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate 
Input 
Output 

AMPLIFIER - CLASS A 

Grid Bias* 
Ampli:fication Factor 
Plate Resistance 
Transconductance 
Plate Current 
Load Resistance 
Power Output ( 5% second harmonic )  

6 . 3  
1 . 0  
325 

16 
7 
5 

250 max. 
-45 
4.2 
800 
5250 
60 
2500 
3.2 

AMPLIFIER - CLASS AB - PUSH-PULL - TWO TUBES 

Fixed-Bias Sel:f-Bias 
Plate Voltage 325 325 
Grid Bias* -68 
Self-Bias Resistor 750 
No-Signal Plate Current (per tube)  40 40 
Load Resistance (plate to plat e )  3000 5000 
Power Output 15 10 
Total Harmonic Distortion 2.5  5 

*Grid bias measured from midpoint of a-c operated filament. 

For additional curves refer to the type 6A3. 
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685 RAYTHEON 

DUO-TRIODE 
DIRECT COUPLED POWER AMPLIFIER 

Heater Type Glass Bulb 

685 

H I 6 

The 6B5 is a direct coupled power am
plifier tube designed for service in 
the output stage of storage battery or 
a-c operated receivers. The ratings 
and electrical characteristics are 
identical with those of the type 6N6G. lli!TTOM VIEW Or SOCKET 
RATINGS 

Heater Voltage { a-c or d-o ) 6 . 3  volts 
Heater Current o . s  amp 
Maximum Plate Voltage 325 volts 

AMPLIFIER - CLASS A 

Output-Plate Voltage 250 300 325 volts 
Input-Plate Voltage 250 300 325 volts 
Grid Bias 0 0 0 volts 
Amplification Factor 58 
Plate Resistance 24100 ohms 
Transconductance 2400 (l.mhOS 
Output-Plate Current 33 45 51 ma 
Input-Plate Current 6 . 5  8 9 ma 
Load Resistance '7000 '7000 '7000 ohms 
Total Harmonic Diet. 5 5 5 percent 
Power Output 2 . 5  4 5 . 2  watte 
Signal Voltage RMS 13. 5 15 17 volte 

AMPLIFIER - CLASS A - PUSH-PULL - TWO TUBES 

Output-Plate Voltage 250 300 325 volts 
Input-Plate Voltage 250 300 325 volts 
Grid Bias 0 0 0 volts 
Output-Plate Current (per tube ) 33 45 51 ma 
Input-Plate Current (per tube ) 6 . 5  8 9 rna 
Load Resistance (plate to plate ) 10000 10000 10000 ohms 
Total Harmonic Distortion 5 5 5 percent 
Power OUtput 8 . 5  10 13.5 watts 
Signal Voltage RMS (grid to grid) 38 38 42 voltB 

The voltage between heater and cathode should not exceed 50 volts and in no 
case should the heater be left noatin.g. 

If a grid resistor is used its value should not exceed o.s megohm. 

For additional curves refer to the type 6N6G. 
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686G 

Plate Voltage 

RAYTHEON 

DUO-DIODE TRIODE 
DETECTOR AMPLIFIER 

Heater Type Glass Bul.b 

The 6B6G i s  a duo-diode triode type am
plifier tube designed for service as a 
combined diode detectcr, AVO rectifier 
and resistance coupled audio frequency 
amplifier in storage battery or a-o op
erated receivers. The ratings and elec
trical characteristics are idP.ntical 
with those cf the type 75 .  

RATINGS 

Heater Voltage ( a-c or d-o ) 
Heater Current 
r.1axinn.un Plate Voltage 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate 
Input 
Output 

A:.:PLIFIER - CLASS A - TRIODE SECTION 

Grid Bias 
Amplification Factor 
Plate Resista"Ce 
Transc onductance 
Plate Current 

DIODE SECTION 

686G 

8 
BOTTOM VIEWOF50CK£T 

6.3 volta 
0 . 3  amp 
250 volts 

1 . 3  ��f 
2 . 7  ��f 
4. 5 ��f 

250 volts 
-2 volts 

100 
91000 ohms 
1100 llrnhOS 
1 ma 

The two diodes are independent of each other and of the triode aeotion ex
cept for the c ommon cathode. The diodes may be used as a half wave or as a 
full wave rectifi e r ;  cr one d.i .;de may be used as a half wave rectifier for 
detection and the other diode used as a rectifier to obtain delayed AVC 
voltage. 

The voltage between heater and cathode should be kept as low as pos sible 
where they are not directly connected. 

zo 

/.8 

1.6 

1.4 

1/VERRGE PLRTE CHRRRCTERISTICS 
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687 

Plate Voltage 
Screen Voltage 
Grid Bias 

RAYTHEON 

DUO-DIODE PENTODE 
DErECTOR AMPLIFIER 

Heater Type Glass Bulb 

The 6B? is a duo-diode pentode type am
plifier tube designed for service as a 
c ombined diode detector, AVC rectifier, 
and high or audio frequency amplifier 
in storage battery or a-c operated re
c e ivers. 

RAnNGS 

neater Voltac;e ( a-c or d-e )  
Heater Current 
j.;aximum Plate Tloltage 
r.:axim1..un Screen Voltage 

687 

BOTTOM Y/EW OF SOCKET 
6 , 3  
0 , 3  
250 
125 

volts 
amp 

volts 
volts 

DIRECT ETTERELECTRODE CAPACITA .CES - PEllTODE SECTION 

Grid to Plate 
Input 
Output 

Al.iPLIFIER - CLASS A - PENTODE SECTION 

100 180 250 
100 '15 100 

-3 - 3 - 3  

0 ,  00'1 max , -:> ��f 
3 , 5  ��f 
9 , 5  tltlf 

250 volts 
125 volta 

-3 volts 
Amplification Factor 285 840 800 '130 
Plate Resistance 0 , 3  1 0 , 8  0 , 65 megohm 
Transcond1.1 C t ance 950 840 1000 1125 1-LmhOS 
Plate Current 5 , 8  3, 4 6 � rna 
Screen Current 1 , '1 0 , 9  1 . 5  2 , 3  ma 
GriC Bias -1'1 -13 -1'1 -21 volts ( For cathode current cutoff ) 

Ai 'PLIFIER - CLASS A - RESISTAl!CE C OUPLED - PEl!TODE SECTION 

Plate Supply Voltage 250 250 250 val ts 
Screen Voltage 45 50 100 volta 
Grid :3ias -5 -4, 5 -3 volts 
Plate Resistor 0 , 5 0, 25 0 , 02'1 megohm 
Plate Current 0 , 25 0 . 65 6 , 4  rna 

DIODE SECTION 

The t·:m diode nnlts are lndependent of each other and of the pentode secti0n 
excent for the c or.u:1on cathode. The diodes may be used as a half wave or aa 
a full y;'""' - ' C  rectifier; or one diode r.1ay be used as a half wave rectifier for 
detection, and t�-le ot:ter diode used as a rectifier to obtain delayed AVC 
volta."';e. 

':he voltage between heater and cathode should be kept a s  low as pos sible 
where tlley are not directly connected. 

-:HVi th tube shield. 
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6 88 RAYTHEON 688 

DUO-DIODE PENTODE 
DETECTOR ANPLIFIER 

!.letal Bulb Heater Type 

The 6B8 is a duo-diode pentode type am
plifier tube designed for service as 
combined diode detector, AVC rectifier 
and r-f, 1-f, or a-f amplifier. 

RATINGS 

Heater Voltage 
Heater Current 
!!ax. Plate Voltage 
Hax. Screen Voltage 

6.3 volts 
0.3 amp 
250 volta 
125 volts 

DIRECT INTERELECTRODE CAPACITANCES - PENTODE SECTION 
( Shell connected to cathode ) 

Grid to Plate 
Input 
output 

0. 005 
6 
9 

Al:PLIFIER - CLASS A - PENTODE SECTION 

max. 

Plate Voltage 250 volts 
Screen Voltage 
Grid Bias 
Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 
Screen Current 
Grid Bias for Cathode Current Cutoff 

DIODE SECTION 

125 
-3 

BOO 
o . e  
1325 
10 
2 . 3  

-21 

volts 
volts 

approx. 
approx. megohm 

IJ.IIlhos 
ma 
ma 

approx. volts 

The two diode units are independent of each other and of the pent ode sec
tion except for the common cathode. The diode units may be used as a half 
wave or as a ru11 wave rectifier; or one diode may be used as a half wave 
rectifier for detection, and the other diode used as a rectifier to obtain 
delayed AVC voltage. 
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688G 

Plate Voltage 
Screen Voltage 
Grid Bias 

RAYTHEON 

DUO-DIODE PENTODE 
DETECTOR AMPLIFIER 

Heater Type Glass Bulb 

The 6B8G is a duo-diode pent ode type am
plifier tube designed for service as 
combined diode detector, AVC rectifier 
and r-f, i-f, or a-f amplifier. 

RATINGS 

Heater Voltage 
Heater Current 
I!ax. Plate Voltage 
T'Jax. Screen Voltage 

6 , 3  
0,3 
250 
125 

volts 
amp 

volts 
volts 

IIC I 

688G 

BOTTOM VIEW OF SOCKET 

DIRECT INTERELECTRODE CAPACITANCES - PENTODE SECTION 
(VIith close fitting shield connected to cathode) 

Grid to Plate 
Input 
Output 

Al.!PLIFIER - R-F or I-F - PE"<'TODE SECTION 

100 180 250 
100 75 100 

-3 -3 -3 

0, 007 max. ��f 
3, 5 ��f 
9, 5 ��f 

250 volts 
125 volts 

-3 volta 
Amplification Factor 285 840 800 730 

0, 3 1 0,8 0,65 megohm Plate Resistance 
Transconductance 950 840 1000 1125 �mhos 
Plate Current 5 . 8  3 , 4  6 9 me 
screen current 1 .7  0, 9 1. 5 2 ,3  ma 
Grid Bias -17 -13 -1'7 -21 volts 
( For Cathode Current Cutoff) 

A!.IPLIFIER - RESISTANCE COUPLED - PENTODE SECTION 

Plate Supply Voltage 
Screen Voltage 
Grid Bias 
Plate Resistor 
Plate Current 

DIODE SECTION 

250 
45 

-5 
0,5 
0,25 

250 
50 

-4, 5 
0,25 
0 , 65 

250 
100 

-3 
0, 02'7 
5, 4 

volts 
volts 
volts 

megohm 
ma 

The two diode units are independent of each other and of the pentode sec
tion except for the common cathode. The diodes may be used as a half wave 
or as a full wave rectifier; or one diode may be used as a half wave rec
tifier for detection, and the other diode used as a rectifier to obtain 
delayed AVO val tage. 
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6C5 

6CSG 
RAYTHEON 

TRIODE 
DETECTOR OR Ai,IPLIFIER 

Heater Type 
Metal Bulb-6C5 Glass Bulb-6C5G 

The 6C5 is a triode type amplifier tube 
designed for service as a detector or 
amplifier in storage battery or a-c op
erated receivers. 

RATINGS 

Heater Voltage ( a-c or d- e )  6 . 3  volts 
Heater Current o. 3 amp 
!.!aximum Plate Voltage 250 volta 

DIRECT INTERELECTRODE CAPACITANCES 

6C5* 
6C6G** 

Grid to Plate 
1.8 
2 . 5  

CLASS A 

P;I.ate Voltage 
Grid Bias 
Amplification Factor 

Input 
4. 0 
4. 5 

CLASS A - RESISTANCE COUPLED 

6C5 
6CSG 

I B 
BOTTOM VIEW OF SOCKET 
6C56- I/'IT. SHIELD 
COtftffCTEP TO If P/ff 

Output 
;1.3 
9 . 5  

250 
-8 

20 
10000 
2000 
8 

volts 
volts 

ohms 
IJ.lll)los 

ma 

Plate Supply Voltage 
Grid Bias ( approximate) 
Plate Resistor 

250 
-5 

50000 to 10000 
1 to 2 

volts 
volts 

ohms 
ma Plate Current 

ioltageAmplification 
V<>ltage Output ( 5% second harmonic ) RltiS 

DETECTOR - BIASED TYPE 

Plate Voltage 
Grid Bias ( approximate ) 
Plate Current 

14 
42 volta 

250 volts 
-17 volts 

Adjusted to 0.2  ma. with no signal. 

DETECTOR - GRID LEAK TYPE 

Plate Vol tage 
Grid 

45 to 100 volts 
Return to Cathode 

Grid Leak Resi stance 
Grid Condenser 

o.l to 1 . 0  megohm 
o. oooo5 to a. ooo5 �:r 

The voltage between heater and cathode should 
where they are not dire ctly connected. 

be kept as low as possible 

*With shell connected to cathode. 
•Internal shield connected to cathode. 
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6C6 RAYTHEON 

PENT OlE 
DETECTOR OR AJ.:PLIFIER 

Heater Type Glass Bulb 

The 6C6 is a pent ode type amplifier tube 
designed for service as a detector or 
high frequency amplifier in storage bat
tery or a-c operated receivers. 

RATINGS 

6C6 

Heater Voltage ( a-c  or 
Heater Current 

d-e) 6.3 volts 
0.3  amp 
250 volts 
100 volts 

BOTTOM VIEW OF SOCKET 
I.Iaximum Plate Voltage 
I.iaximum Screen Voltage 

DIRECT II!TERELECTRODE CAPACITAJTCES 
Pentode Connection 

c. oo'l max. *  
5.0 

Triode Connect1ont 
Grid to Plate 
Input 
Output 

AMPLIFIER - CLASS A 

6.5 

2.0  �tiJ.f 
3.0 �tiJ.f 
10. 5 �tuf 

Pentode Connection 
100 250 

Triode Conneotiont 
Plate Voltage 
Scree-.l Voltage 
Grid Bias 
Suppressor 
Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 
Screen Current 
Grid Bias ( approximate )  

100 100 
-3 -3 

Connected to Catnode at Soclcet 
1185 1500 min. 
1 1.5 min. 
1185 1225 
2 2 
0.5 o . s  

-'1 -7 
(For cathode current cutoff) 

DETECTOR - BIASED TYPE 

Plate Supoly Voltage 100 100 250 
Screen Voltage 12 30 50 
Grid Bias -1.16 -1.83 -1.95 
Cathode Resiotor 18000 10000 3000 
Suppressor Connected to 
Cathode Current (no signal) 0. 063 0. 183 0 . 65 
Plate Resistor 1.0 0 .25 0.25 
Blocking Condenser 0.01 0.01 0.03 
Grid Resistor (for following tube) 1.0 0. 5 0 . 25 
R-F Signal Voltage ( RMS) 1. 05 1. 6 1 . 18 
Output Peal' Voltage 1'1 17 1'1 

( At grid of following tube with sisnal modulated 20% ) 

250 volts 
volts 

-8 volts 

20 approx. 
o. 0105 megolun 
1900 �tmhos 
6.5 rna 

250 
100 

-4. 3 
10000 

Cathode at 
0.43 
0.5 
0 . 03 
0,25 
1.3'1 
17 

me. 
volta 

volts 
volts 
volts 

oluns 
Socket 

rna 
megolun 

It! 
megolun 

volts 
volts 

The shield in the dome of the tube is connected internally to the cathode. 
The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 

*With tube shield. 
fGrids #2 and #3 connected to plate. 
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6CBG RAYTHEON 

Heater Type 

TWIN TRIODE 
AMPLIFIER 

Glass Bulb 

The 6CBG is a twin triode type ampli�i
er tube designed for service as voltage 
amplifier or phase inverter. The triode 
units are independent of each other as 
the elements of each triode are brought 
out to separate terminals. 

6CBG 

I 
BOTTOM VIEW OF SOCKET 

Plate Voltage 
Grid Bias 

RATINGS 

Heater Voltage ( a-o or d-c ) 6 . 3  
Heater Current 0. 3 
Max. Plate Voltage 250 

DIRl<CT INTERELECTRODE CAPACITA!lCES 
Triode L 

(Triode R to Cathode) 
Grid to 
Input 
Output 

Plate 2 .5  

Grid to Grid 
Plate to Plate 

AMPLIFIER - CLASS 

3 . 4  
3. 5 

A - EACH 

0 . 1  
1. 5 

TRIODE 

250 
-4 . 5  

Amplification Factor 38 

volts 
amp 

volts 

Triode 
( Triode L to  

2 . 4  
2 . 5  
3 . 9  

Plate Resistance 26000 
Transconductance 1450 
Plate Current 3 . 1  

PHASE INVERTER 

Plate Supply Voltage 250 250 
Grid Bias -3 -3 
Plate Current <yer plate) 1 . 7  1 
Plate Resistor per plate)  0 . 05 0.1  
Grid Resistor ( following tubes ) 0 . 1  0 . 5  
Maximum Output Voltage RMS (G to G) 60 80 
Cathode Resistor 900 1500 

( common to both triodes ) 

R 
Cathode ) 

volts 
volts 

ohms 
umbos 

ma 

volts 
volts 

rna 
megohm 
megohm 

volts 
ohms 

The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 
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606 

Plate Voltage 
Screen Voltage 
Grid Bias 
Sup:rressor 

RAYTHEON 

PENT ODE 
RE!WTE Cl?rOFF AJ.:PLIFIER 

Heater Type Glass Bulb 

The 6D6 is a pent ode type amplifier tube 
with remote cutoff characteristics de
signed for service as a high frequency 
amplifier or mixer in storage battery or 
a-o operated receivers. The ratings 
and electrical characteristics are iden
tical with those of the type 6U7G. 

RATII!GS 

Heater Voltage ( a- c  or d-e )  
Heater Current 
J,�axirmun Plate Voltage 
r.:aximum Screen Vol tar;e 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate 
Input 
Output 

AI.:PLIFIER - CLASS A 

100 
100 

-3 

606 

I 

BOTTOM VIEW Of SOCKET 

6 . 3  
0 . 3  
250 
100 

volts 
amp 

volts 
volts 

o. 007max. �� lll-tf' 
5. 0 ��f 
6 . 5  ��f 

250 volts 
100 volts 

- 3  volts 
Connected to Cathode at Socket 

Amplification Factor 375 1280 
Plate Resistance 
Transconductance 
Plate Current 
Screen Current 
Grid Bias f'or Transconductance = 2 �mhos 

J,JIXER - SUPERRETERODYllE CIRCUIT 

0 . 2 5  0. 8 mee;ohm 
1500 1600 t.tmhos 
8 8 . 2  rna 
2 . 2  2 rna 

-50 -50 volts 

100 250 volts 
100 100 volts 

-10 -10 volta 

Plate Voltage 
Sareen Voltage 
Grid Bias 
Suppre ssor Conneated t o  C athode at Socket 

The grid bias is not aritiaal with an oscillator peak swing 1 volt less than 
the grid bias. 

The voltage between heater and aathode should be kept as low as possible 
where they are not directly connected. 

The shield in the dome of' the tube is connected internally to the cathode. 

*With tube shield. 
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For additional curves ref'er to the type 6U7G. 
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6D8G RAYTHEON 6D8G 

l!EPTODE 
PENTAGRID CONVERTER 

Heater Voltage (a-o 
Heater Current 
Max. Plate Voltage 
Max. Sareen Voltage 
Max. Grid #2 Voltage 
Max. Grid #2 Supply 
Min. Grid #4 Bias 
Max. Cathode Current 

or d-o) 6 . 3  volts 
0. 150 amp 
250 volts 
100 volts 
200 volts 
250t volts 

-3 volts 
13 ma 

DIRECT INTERELECTRODE CAPACITANCES* 

Grid #4 to Plate 
Grid #4 to Grid #2 
Grid #4 to Grid #l 
Grid #l to Grid #2 
Grid #4 to all other £lements ( R-F input ) 
Grid #l to all other Elements ( Oso. input ) 
Grid #2 to all other Element s ( Oso. output ) 
Plate to all other Elements ( l.!ixer output ) 

0. 3 
0· 2  
0 · 2  
1 · 3  
s .s 
6 
5 
ll 

FREQUENCY CONVERTER - SUPERHETERODYNE CIRCUIT 

Plate Voltage 
Soreen (Grids #3 and #5) Voltage 
Anode Grid (#2) Voltage 
Anode Grid Supply Voltage 
Control Grid (#4) Bias 
Oscillator Grid (#l) Resistor 
Plate Resistance 
Conversion Transconductance 
Plate Current 
Screen Current 
Anode Grid Current 
Oscillator Grid Current 
Control Grid Bias 

(For C onversion Transconductance = 10 
Grid #1 to Grid #2 TranscondllOtanoe 

(At 0 volts bias on Grid #l )  

135 
67. 5 
135 

-3 
50000 
0 . 4  
325 
1.2  
2 
3. 4 
0 . 45 

-25 
(kmhos ) 

1150 

250 
100 

250t 
-3 

50000 
0.32 
500 
3.3 
3.2 
4 
0. 5 

-38.5 

1000 

volts 
volts 
volta 
volts 
volts 
ohms 

megohm 
!J.mhos 

ma 
ma 
ma 
ma 

volts 

!iffihos 

tApplied throuc;h a 20000 ohm series resistor ,.bypassed by a 0.1 11-t. condenser. 

*With tube shield connected to cathode. 
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6E5 RAYTHEON 

CATHODE RAY TUNING INDICATOR 
Heater Type Glass Bulb 

'l'he 6E5 is a high vacuum type indicator 
tube designed for service as a tuning 
indicator in radio receivers. 

6E5 

H I 6 
RATINGS BOTTOM VIEW Of SOCKET 

Heater Voltage ( a-c or d- e )  
Ilea ter Current 
:.:aximurn Plate Su::-ply Voltage 
::aximum Target Voltage 
:.:inimum Target Voltage 

TUNING INDICATOR 

Plate Supply Voltage 100 
'1 arget Voltage 100 
Plate Resistor 0 . 5  
Target Current ( approx. ) 4. 5 
Plate Current ( zero bias) 0 . 19 
Grid Bias ( approx. ) 

( For shadow angle = 0° ) 
- 3 . 3  

Grid Bias ( approx. ) 0 
( For shadow angle =90° ) 

200 
200 
1 
4 . 5  
0 . 19 

- 6 . 5  

0 

6 . 3  
0.3  
250 
250 
90 

250 
250 
1 
4. 5 
0 . 24 

-8 

0 

volts 
amp 

volts 
volts 
volts 

volts 
volts 

megohm 
rna 
rna 

volts 

volts 

The 6E5 is a high vacuum tube designed to visually indicate the effect of 
changing the control grid bias. The shaded Battern produced. on the f"luore• 
scent target varies through an angle from 90 to approximat ely QO as the 
control voltage is varied. The voltage on the shadow control electrode ,the 
extension of the triode plate between the cathode �d target, controls the 
extent of the shaded area. The voltage of the shadow control electrode is 
determined by the voltage of the control grid of the triode connected as a 
d-e amplifier. Thus the c ontrol grid voltage determines the extent of the 
shadow. An increase of control grid bias thus increases the shadow control 
voltage and decreases the shadow while a decrease of bias increases the 
s:h.adow. In practical use the control grid voltage is obtained from a suit
able point in the AVC network. 
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6E6 RAYTHEON 

TWIN TRIODE 
POWER AMPLH'IER STI4 8UL� Heater Type Glass Bulb 

� J 
�� 

t//"::J.r. �-��� 
The 6E6 is a twin triode type power am
plifier tube designed for service as 
a Class A push-pull amplifier in the 
output stage of storage battery or a-o 
operated receivers. 

RATINGS ASSPIR. PIH 

;J::J/1'1 J Clli!.CLE 

. 
Heater Voltage { a-o or d-e )  
Heater Current 
Maximum Plate Voltage 

AMPLIFIER - CLASS A - EACH TRIODE 

Plate Voltage 
Grid Bias 
Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 

180 
-20 

6 
4300 
1400 
11. 5  

AMPLIFIER - CLASS A - PUSH-PULL 

Plate Voltage 
Grid Bias 
Plate Current ( per plat e )  
Load Resistance ( plate to plate) 
Power Output 

60 

55 

50 

Q5 

40 

/0 

5 

IIVERRGE PLRTE CHRRRCTERIST/CS 
EliCH Til/ODE 

40 

£1'•6.3v 

80 IZO 160 ZOO Z40 ZIJO SZO 
PLIITE VOLTR6E -VOLTS 

6E6 

180 
-20 

11.5 
15000 
0.'75 

6E6 

/JOTTOM YIEW OF SOCKET 

6.3  volts 
0.6  amp 
250 volts 

250 volts 
-27 . 5  volts 

6 
3500 ohms 
1700 i-Ullhoe 
18 rna 

250 volts 
-2'7 . 5  volts 

18 ma 
14000 ohms 
1 . 6  watts 
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6F5 
6F!5G 

RAYTHEON 

TRIODE 
AMPLIFIER 

Heater Type 
Metal BuJ.b-6F5 Glasa Bulb-6F5G 

The 6F5 is a triode type amplifier tube 
designed for serviee as a resistance 
coupled audio frequency amplifier in 
storage ·battery or a-o operated receiv
ers. 

RATINGS 

Heater Voltage {a-c or d-o }  
Heater Current 
Maximum Plate Voltage 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate Input 
6F5* 2 , 0  6 
6F5G 2 , 0  2 , 5  

AMPLIFIER - CLASS A 

Plate Voltage 
Grid Biasf 
Amplification Factor 
Plate Resistance 
Transconductanoe 
Plate Current 

AMPLIFIER - C':.ASS A • RESISTANCE COUPLED 

6F5 
6F!5G 

I ll 
BOTTOM VIEW OF SOCKET 6F5G-flO COf/NECTION 

TO I I Plfl 
6,3 
0 , 3  
250 

Output 
12 
3, 5  

250 
-2 

100 
66000 
1500 
0,9 

volts 
amp 

volts 

��f 
��f' 

volts 
volts 

ohmll 
�mhos 

rna 

Plate Supply Voltage 
Grid Bias 
Plate Resistor 
Grid Rea1ator4: 
Plate Current 

250 
- 1 . 3  

0,25 to 1 , 0  
0 , 2 5  

0,2 to 0, 4 
11 to 20 

250 
-1,3 

0,25 to 1,0 
0 , 5  

0,2 t o  0 , 4  
14, 5 t o  25, 5  

vol.ts 
volts 

megohm 
megohm 

rna 
Voltage Output {RMS} :J: 

{ 5% second harmonic } 
Voltage Amp1ifioation 52 to 56 51 to 60 

volts 

The voltage between heater and cathode should be kept as low as pos sible 
where they are not directly connected. 

*With shell connected to cathode 
fThe d-o resistance ln the grid circuit should not exceed 1 megOhm. :J:For following tube 

RVERRGE PLRTE CHIIRRCTERIST/CS 6r5 IWEifiiGE CHII/liiCTE/liSTICS El•s..J'I 6F50 E,.•6.3v 

zo 20 

/8 J /8 

/6 1 !I 1 u, I I y ,. I lA 1---f--• 1/ I I  If- .. � � . 
-� IZ ct. � 12 '  1---e-- .., e-- e--I ... � � I 

I 

� "' I � • /0 �  "' �  • f--
l:l I I I ./ " � " 

8 � • 

I I I fll-.t 128 � � � .. I I I � I . .. <16 � I I I I I I I I I 4 IJ4 II I I I v v I ;,. _$ I I I z ,; � v v � y 02 II IJ v I 0� ./ / / v: /' ../ 
0 0 

-1/�fJ 0 40 8(1 120 160 200 Zl/0 280 320 - 40f) - -s -4 -3 -z 
PLRTE VOLT/16E- VIJLT5 GRID 81115-VDLTS 

RAYT H E O N  E N G I N E E R I N G  S E R V I C E  

I I 
I 



6F6 
6F6G 

Plate Voltage 
Screen Voltage 
Grid Bias 

RAYTHEON 

PENT ODE 
POWER AMPLIFIER 

Heater Type 
Metal Bulb-6F6 Glass Bulb-6F6G 

The 6F6 is a pentode type power ampli
fier tube designed for service in the 
output stage of storage battery or a-o 
operated receivers. The ratings and 
electrical characteristics are 1dent1-
cal with those of the type 42. 

RATINGS 

Heater Voltage ( a- c  or 
Heater Current 
Maximum Plate Voltage 
Maximum Screen Voltage 

AMPLIFIER - GLASS A 

d-o} 6 . 3  volts 
0 . 7  amp 
315 volts 
315 volts 

Pentode Connection 
Plat e Voltage 250 315 
Screen Voltage 250 315 
Grid Bias -16.5 -22 

I 

6F6 
6F6G 

BOTTOM VIEW OF SOCKET 

6F6G-!10 C0/'1/'/ECT/0/'1 TO '�I P//'1 

TriodA Connect�t 
250 max. volts 

-20 
volts 
volts 

Amplificat ion Factor 200+ 200+ 
Plate Resistance SOOOOt 75000t 

7 
2600 
2700 
31 

ohms 
!.LmhOS 

ma 
ma ohms 

percent 
- watts 

Transconductance 2500 2650 
Plate Current 34 42 
Screen Current 6.5 8 
Load Resistance 7000 7000 
rotal Harmonic Dist. 7 7 
Power Output 3 5 

4000 
5 
o. 85 

AMPLIFIER - GLASS AB - TWO TUBES 
Pentode Connection 

Fixed-Bias Self-Bias 
Triode Conneotiont 

Fixed-Bias Self-Bias 
375 max. 375 max. 
250 max. 250 max. 

-26 min. 

350 max. 350 max. volts 

-38 
Self-Bias Resistor 
Signal Pk.Volt . ( G to G )  
No-Signal Plate Current 
No-Signal Screen Current 
Load Resistance ( P  to P }  
Total Harmonic Dist. 
Power Output ( approx. }# 

82 
34 
5 
10000 
5 
19* 

340 min. 
94 
54 
8 
10000 
5 
1911 

123 
45 

6000 
7 
18** 

730 min. 
132 
50 

10000 
7 
14• 

volts 
volts 

ohms 
volts 

ma 
ma 

ohms 
percent 

watts 

#With one 6F6 or 6F6G triode connected as driver operated at plate voltage 
of 250 volt s ,  grid bias of -20 volts and plate load of approximately 10000 
ohms. 

*Input transformer ratio, primary to 1/2 secondary = 3.32 
Ainput transformer ratio, primary to 1/2 secondary = 2.5 

**Input transformer ratio, primary to 1/2 secondary = 1. 67 
�Input transformer ratio, primary to 1/2 secondary = 1.29 
tsoreen connected to plate.  
:t.\pproximate 

100 

90 

110 

70 
60 

.. � I 40'-� 30�  � 20� 
/0 

0 0 

I 
7 
f7 
1/ 
'; 
I' 
/' 

For additional curves rerer to the type 42. 
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6F7 RAYTHEON 

TRIODE•PENTODE 
AMPLIFIER OR CONVERTER 

Heate� Type Glass Bulb 

The 6F? is a duplex tube , combining in 
one bulb a triode and a remote cutoff 
pentode. designed for service as an os
cillator and mixer or as a high frequen
cy amplifier and second detector, in 
storage battery or a-c operated receiv
ers. The ratings and electrical char
acteristics a�e identical with those o:f 

6F7 

the type 6P?G. tmTOMV/EWOFSOCKET 
RATINGS 

Heater Voltage (a-c or d-o) 
Heater Current 

DIRECT INTERELECTRODE CAPACITANCES 
Grid to Plate 

Triode Section ** 2. 0 
Pentode Section *"' 0. 008 max.* 

AMPLIFIER - CLASS A 
Triode Section 

Input 
2.5 
3.2 

Pent ode 

6.3 
0.3 

Output 
3. 0 
l2 

Section 

volts 
amp 

Plate Voltage 100 max. 100 250 max. volts 
Screen Voltage 100 100 max. volts 
Grid Bias -3 ·3 -3 min. volts 
Amplification Factor B 300 900 
Plate Resistance o. o1e 0 . 29 o . ss megohm 
Transconductance 500 1050 1100 IJ.Illhos 
Plate Current 3 . 5  6 . 3  6 . 5  ma 
Screen Current 1 . 6  1 . 5  ma 
Transconductance (at -35 volts bias) 9 10 IJ.Illhos 

FREQUENCY CONVERTER 
Triode Section Pent ode Section 

Maximum Plate Voltage 100 250 volts 
Maximum Screen Voltage 100 volts 
Minimum Grid Bias t -3 # volts 
Maximum Oscillator Plate Current ( average) 4 ma 

Typical Operations 
lOOt Plate Voltage 250 volts 

Soreen Voltage 100 volts 
Grid Bias t -10 A volts 
Plate Resistance 2 megohm 
Conversion Tranaoonduotanoe 300 IJ.Illhos 
Plate Current 2 . 4  2.8 ma 
Grid Current 0.15 0 ma 
Screen Current o. 6 ma 
Oscillator Peak Voltage Input ., volts 

The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 
*With tube shield. **other sention connected to ground. 
tUsually obtained by means of a grid leak. 
#Grid bias should 'be at least 3 volts greater than the peak oscillator volt

age applied to tne pentode grid. 
tl!ay be obtsl,ed from 250 volt supply through 60000 ohm series resistor. 
AObtained by means o:f 1?00 ohm cathode resisto� 

For additional curves refer to the type 6P7G. 
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6F8G RAYTHEON 

DIRECT I;!TERELECTROIJE CAPACITANCES 

6 . 3  
o . s  
250 

TRIODE L TRIODE R 
(Triode R to Ground) (Triode L to Ground) 

Grid to Plate 
Input 
Out out 
Grid to Grid 
Plflcte to Plate 
Grid R to Plate L 

0 . 13 
1 . 2  
0 . 2  

Al.iPLIFIER -CLASS A - EACH TRIODE 

Plate Voltage 
Grid Biao 
Amplification Factor 
Plate Resistance { approximate )  
Transconductance ( approximate )  
::'lute Current 

4 . 16 
3 . 0  
2 . 0  

250 
-8 

20 
'7'700 
:?.600 
9 

6F8G 

volts 
amp 

volts 

volta 
volta 

ohms 
�OS 

ma 

The voltace between heater and cathode should be kept as low as possible 
wl�erc they nre not directly connected. 

•• 

zz 

zo 

18 

4 

RVERRGE PLRTE CHRRRCTEI!.ISTICS 
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6G5-6H5 RAYTHEON 6G5-6H5 

CATHODE RAY TUNING INDICATOR 
I-!eater Type Glass Bul.b 

The 6G5/6ll5 ia a high vacuum type indi
cator tube with remote cutoff charac� 
istios designed for service as a tuning 
indi cator �n radio receivers. The ra
tings and electrical characteristics are 
identical with those of the type 6U5. 

RATINGS 

Heater Voltage ( a-c or d-e )  
Heater Current 
l.:aximum Plate Supply Voltage 
I.iaximum Target Voltage 
l.11n1mum Target Voltage 

TU1!ING II!DICATOR 

Plate Supply Voltage 100 200 
Tare;et Voltage 100 200 
Plate Resistor 0 , 5  1 
Target Current ( approximate ) 4, 5 4, 5 
Plate Current ( zero bia s )  0 , 19 0,19 
Grid Bias ( approximate )  -8 -18,5  

(For shadow angle = QO ) 
Grid Bias ( approximate 6 0 0 

(For shadow angle =90 ) 

6 ,3  
0,3  
250 
250 
90 

250 
250 
1 
4,5 
0,24 

-22 

0 

voJ.ts 
amp 

vr.:,lts 
volts 
volts 

volts 
volta 

megohm 
rna 
rna 

volts 

volts 

The 6G5/6H5 is a high vacuum tube desie;ned to visually indi cate the effect 
of changing the control grid bias. The shaded Battern produce d  on the flu
orescent target varies through an angle from 90 to approximately oo as the 
control voltage is varied. The voltage on the shadow control electrode,the 
extension of the triode plate between the cathode and target, controls the 
extent or the shaded area. The voltage of the shadow control electrode is 
determined by the voltage of the control grid of the triode connected as a 
d-e amplifier. Thus the control grid voltage determines the extent of the 
shadow. An increase of' control e;rid bias thus increases the shadow control 
voltage and decreases the shadow while a decrease of bias increases the 
shadow. In practical use the c ontrol grid voltage is obtained f'rom a suit
able point in the AVC network. 
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6G6G RAYTHEON 6G6G 

PENT ODE 
POWER AMPLIFIER 

Heater TJPe Glasa Bulb 

The 6G6G is a pentode tJPe power ampli• 
fier tube designed for service 1n the 

BOTTOM VIEW Of SOCKET 
Heater VoUage (a-e or d-o l e.� volta 
Heater Current 0.15 amp 
Maximum Plate Voltage 180 vort• 
Maximum Soreen Voltage 180 volta 

AMPLIFIER - CLASS A 

Plate Voltage 135 lBO volta 
Soreen Voltage 135 180 volta 
Grid Bias -e * -9 * volto 
Self-Bias Resistor 440 510 ohmo 
Amplifioation Factor 360 400 
Plate Resistance 0. 170 0.175 megohm 
Transoonduotanoe 2100 2300 u.mhos 
Plate Current 11.5 15 ma 
Screen Current 2 2 . 5  ma 
Load Resistance 12000 10000 nhma 
Total Harmonic Distortion 7 . 5  lO percent 
Power Output o. e l . l  watts 

The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 

* Transformer or impedance input systems are recommended. If resistance 
coupling is used the d-o resistance 1n the grid oiroui t should not exoeed 
0. 5 megohm with self-bias. With fixed-bias the d-o grid circuit resistance 
should not exceed 0 . 5  megohm under the l35 volt operating conditions or o.o5 
megohm under the 180 volt conditions. 
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6H6 

6H6G 
RAYTHEON 

TWIN DIODE 
DETECTOR 

Heater Type 
Metal Bulb-6H6 Glass Bulb-6H6G 

The 6H6 is a twin diode tube designed 
for service as a diode detector and AVO 
rectifier �r as a low current rectifier 
in storage battery or a-c operated re
ceivers. 

RATINGS 

Heater Voltage ( a-c or d-e ) 
Heater Current 
liaxinrum A-C Voltage per Plate (RMS) 
Maximum D-C Output Current 

DIRECT INTERELECTRODE CAPACITANCES 

6H6 

6H6G 

I " 
llfJTTOM VIEW OF SOCKET 
6166-111TSH!nP 
CO!f!IECTEIJ TOI I Pitt 

6.3 
0.3 
100 
4 

volts 
amp 

volts 
ma 

Plate to Plate 
0.02 max. 
0 . 4  

Plate to  Cathode 
6H6* 
6H6G** 

1.2  f.Lf.L1' 
1 . 5  f.Lf.Li' 

The voltage between heater and cathode should be kept as low as possible 
where they are riot directly connected. 

*With shell connected to cathode. 
**With internal shield connected to cathode. 
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6J5 

6J5G 
RAYTHEON 

TRIODE 
AMP LI F.J:ER 

Heater Type 
·:etal Bulb-6J5 Glasa Bulb-6J5G 

The 6J5 is a triode type amplifier tube 
desi0ned for servioe in storage battery 
or a-a operated receivers. 

RATINGS 

Heater Voltage ( a-o or d-c )6 .3  
Heater Current 0.3  
naximum Plate Voltage 250 

DIRECT I��ERELECTRODE CAPACITANCES 

6J5 
6J5G 

Grid to Plate 

A!IPLIFIER - CLASS A 

Plate Voltage 
Grid Bias 
Amplification Factor 
Plate Resistance 
Transconductance 
£.>late Current 

volts 
amp 

volts 

Input 

6J5 

6J5G 

I II 
IJOTTOM VIEW OF SOCKET 6J5G-NOCO!II1ECT/Ofl TO#/ PIN 

Output 

3 . 6  
3.3  

250 volts 
-s volts 

20 
7700 ohms 
2600 �mhos 
9 ms 

Tlce voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 

.. 

.. 
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6J7 

6J7G 
RAYTHEON 

PENT ODE 
DEI'ECTOR OR Al!PLIFIER 

Heater Type 
!1etal Bulb-6J7 Glass Bulb-6J'7G 

The 6J7 is a pent ode type amplifier tube 
designed for service as a detector or 
high frequency amplifier in storage bat
tery or a-c operated receivers. 

RATINGS 
Heater Voltage 
Heater Current 
!.lax, Plate Voltage 
rrax. Screen Voltage 

6.3 volts 
0,3 amp 
250 volta 
125 volts 

DIRECT HTTERELECTRODE CAPACITANCES 

* 6J7 
**6J7G 

GRID TO PLATE 
0. 005 max. 
0, 005 max, 

AMPLIFIER - CLASS A 
Plate Voltage 
Screen Voltage 
Grid Bias 
Suppressor 
Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 
Screen Current 
Grid Bias 

(For Cathode Current Cutoff) 

DETECTOR - GRID BIASED TYPE 

Plate Supply Voltage 250 250 
Screen Voltage 50 33 
Grid Bias -2 -1. 7  
Cathode Resistor 3000 8000 
Suppressor 
Cathode Current (!To Signal ) 0 , 65 0,21 
Plate Resistor 0,25 0 , 5  
Blocking Condenser 0, 03 0 , 03 
Grid Reaistor(For Following Tube)  0,25 0,25 
R-F Signal Voltage ( RES ) 1,18 1 . 21 

17 17 

INPUT 
7 
4, 5 

100 
100 

-3 
Connected 

1185 
1 
1185 
2 
0 ,5  

-7 

250 
100 

-3, 9 
4000 

Connected 
0, 97 
0,25 
0, 03 
0,25 
1 ,38 
17 Output Peak Voltage 

( At grid of following tube with signal modulated 20%) 

6J7 
6J7G 

6J7G BRS/ffG SRME /IS 
6J7, EXCEPT SHIEL[) 
CRGECOffff. TO Plff# I 

BOTTOM VIEW OF SOCKET 

OUTPUT 
12 
12 

250 
100 

-3 

volts 
volts 
volts 

to Cathode at 
1500 min, 

Socket 

1,5  min. 
1225 
2 

megohms 
t.tmhos 

rna 
0,5  

-7 
rna 

approx. volts 

250 volts 
100 volts 

-4,3 volta 
10000 ohms 

to Cathode at Socket 
0, 43 rna 
0 , 5  megohm 
0 , 03 �f 
0 . 25 megohm 
1 , 3'7 volta 
1'7 volts 

·,'Vb.en a resistor is used in the grid circuit, its value should not exceed 
1 megohm. 
The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected, 

* With shell connected to c::!.t:�cde 
**With tube shield and internal shield connected to cathode. 
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6JBG RAYTHEON 

TRIODE HEPTODE 
FREQUENCY CONVERTER 

Heater Type G1ass BUlb 

The 6J8G is a duplex tube containing a 
triode unit and a heptode unit, having a 
common oathode ,in the same envelope. The 
grid of the triode unit is oonneoted in
ternal1y to the injector grid of the hep
tode unit. It is designed for converter 
service in circuits similar to those em
ploying a separate tri ode oscillator and 
pentagrid mixer. 

RATINGS 

Heater Vo1tage (a-o or d-o) 
Heater Current 
Maximum P1ate Voltage (Heptode ) 
Maximum Screen Vo1tage (Heptode) 
Maximum P1ate Supp1y Voltage (Triode) 

FREQUENCY CONVERTER 

Mixer P1ate V o1tage (He�t ode) 
Mixer Soreen Voltage (Ileptode )  
Mixer Control Grid Bias { Heptode ) 
Oscillator Plate Voltage (Triode ) 
Oscillator Grid Resistor (Triode) 
Mixer Plate Current (lleptode) 
Mixer Screen Current (Heptode) 
Osoil1ator Plate Current (Triode) 
Osci1lator Grid Current (Triode) 
Mixer P1ate Resistance (Hept ode) (approx. ) 
Conversion Transc onductance 
Conversion Transconductance 

(At mixer control grid bias = -20 volt s )  

6JBG 

I 
BOTTOM VIEW OF SOCKET 

6 . 3  
0. 3 
250 
100 
250* 

250 
100 

-3 
250<> 
50000 
1 . 2  
2.8 
5.0 
0. 4 
4 
2go 
2 

volts 
amp 

volts 
volts 
volts 

volts 
vo1ts 
vo1ts 
volts 

ohms 
ma 
ma 
ma 
ma 

megohm �OS �OS 

* Applied through a 20000 ohm aeries resistor by-passed by a 0 . 1  �f c on
denser. 
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6K5G 

Plate Vol tagc 
Grid Bias 

RAYTHEON 

TRIODE 
AMPLIFIER 

Heater Type Glass Bulb 

The 6K5G is a triode type amplifier tube 
designed for s ervioe as a resistance 
coupled audio frequency amplifier in 
storage battery or a-c operated receiv
ers. 

RATINGS 

Heater Voltage (a-c or d-o ) 
Heater Current 
Maximum Plate Voltage 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate 
Input 
Output 

AMPLIFIER - CLASS A 

100 

6,3 
0,3 
250 

2,0 
2 , 4  
3, 6 

250 
-3 

6K5G 

volts 
amp 

volts 

11111' 
11111' 
11111' 

volts 
volts 

Amplification Factor ( approximate ) 
Plate Resistance ( approximate 
Transconductance 

-1, 5 
70 
78000 
900 
0,35 

70 
50000 
1400 
l, l 

ohms �!mhOS 
ma Plate Current 

The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 
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6K6G 

Plate Voltage 
Screen Voltage 
Grid Bias 

RAYTHEON 

PENT ODE 
POWER Al.IPLIFIER 

Heater Type Glass Bulb 

'I'he 6K6G is a pentode type power ampli
f'ier tube designed for service in the 
output stage of storage battery or a-c 
operated receivers. The ratings and 
electrical characteristics are identical 
with those of the type 41 . 

RATINGS 

Heater Voltage ( a-c or d-o )  
Heater Current 
: �aximum Plate Voltage 
; Iaximum Screen Voltag� 

Al,iPLIFIER - CLASS A 

100 
100 

135 
135 

-7 -10 

180 
lBO 

-13. 5 

6K6G 

I 

BOTTOM VIEW OF SOCKET 

6.3 
0. 4 
250 
250 

250 
250 

-18 t 

volts 
amp 

volts 
volts 

volts 
volts 
volts 

.Anplif'ication Factor ( approx. ) 150 150 150 150 
Plate Resistance ( approx. ) 103500 94000 81000 68000 ohms 
Transconductance 1450 1600 1850 2200 �OS 
Plate Current 9 12. 5  18. 5  32 ma 
Screen Current 1 . 6  2 . 2  3 5 . 5  ma 
Load Resistance 12000 10400 9000 7600 ohms 
Total Harmonic Distortion 10 10 10 10 percent 
Power Output 0 . 33 0 . 75 1 . 5  3. 4  watts 

Transformer or impedance input coupling devices are recommended. If resis
tance couplin.::; is used, the d-e resistance in the grid circuit should not 
exceed 1 megohm with self-bia s ,  or 0 . 1  megohm \71th fixed-bias. 

The voltaGe between heater and cathode should be kept as low as possible 
where they are not directly connected. 

tA bias of -16 . 5  volts ancl a load resistance of' 7000 ohms will give power 
output of 3.2 watts with 7% total harmonic distortion. 
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6K7 
6K7G 

Plate Voltage 
Screen Voltage 
Grid Biast 
Suppressor 

RAYTHEON 

PENT ODE 

6K7 

6K7G 

REMOTE CUTOFF Al.IPLIFIER 
Heater Type 

J.!etal Bulb-6K'7 Glass Bulb-6K'7G 

The 6K7 is a pent ode type amplifier tube 
with remote cutoff characteristics de
signed for service as a high frequency 
amplifier or mixer in storage battery or 
a- c operated receivers. The ratings and 
electrical characteristics are identi
cal with those of the type 78. I B 

BOTTOM VIEW OF SOCKET 
6K76-NOCONIYECTION 

TO #f Pili RATINGS 

Heater Voltage ( a- c  or d-e )  
Heater Current 
Uaximurn Plate Voltage 
Maximum Screen Voltage 

6.3 
0 .3  
250 
125 

volts 
amp 

volts 
volts 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate 
0. 005 max. 
0 .005 max. 

AMPLIFIER - CLASS A 

Plate Voltage 90 
Screen Voltage 90 
Grid Bias -3 
Suppressor 
Amplification Factor 400 
Plate Resistance 0. 315 
Transconductance H�'75 
Plate Current 5 .4  
Screen Current 1.3 
Grid Bias -38 .5  

(For Transconductance = 2 

Input 
7 
4. 5 

OUtput 
12 
12 

180 250 250 volts 
'75 100 125 volts 

-3 -3 -3 min.volts 
Connected to Cathode at Socket 

1100 1160 990 
1.0 0 .8  0 .6  megohm 
1100 1450 1650 �OS 
4 7 10. 5 ma 
l 1.'7 2.6 ma 

-32 . 5  -42 . 5  -52 .5  volts 
�mhos ) 

MIXER - SUPERHETERODYNE CIRCUIT 

250 volts 
100 volts 

-10 volts 
Connected to Cathode at Socket 

The voltage between heater and cathode should be kept as low aa possible 
where they are not directly connected. 

The internal shield in the 6K7G is connected to the cathode within the tube. 

* With shell connected to cathode. 
**With tube shield connected to cathode. t The grid bias is not critical with an oscillator peak voltage 1 volt less 

than the grid bias. 

For additional curves refer t o  the type 78. 

RVERRGE PLRTE CHRRRCTERISTICS 78 RVERRGE CHRRRCTERIST/CS 

13 ,----,---- E,-•6.av 61<7 61<76 E,•6.3v 
ESti•IOOV Ep•250v 

Ei!i'='o ES6•JODV 
IZ 

..--
II -
ID I --J.Sv 
• v � 14 8 I � --·· y q! It �  Jal7� 1 <�,  I h :1; f.- ... 

I :t � , ... m ilt  �SI � --4.5". 
!i I!' " 5� 8 �  -l " '/ --6.0v � " 4 �  I 6 �  ., fl  .. 

3 �  ,.-r- � f � 
•-IO.Ov 4 � ... 

2 
r --2ko"- z iJZDtJ I ��o/ •- o.ov-

0 0 
of() /q," 0 ,. 80 /ll) ,.. ZIJO - - $20 - - - 480 -60 - _, -It) 

PLRTE VOLTRBE-VOLTS 6/lJD 8JR5-VOLT$ 

RAYT H EO N  E N G I N E E R I N G  S E R V I C E  



6L5G RAYTHEON 6L5G 

TRIODE 
DETECTOR <R AMPLIFIER 

Heater Type Glass Bulb 
ST IZ-PBI/L4 

� The 6L5G is a triode type amplifier tube �� designed for service as a detector or am
� �  plif'ier in storage battery or e.-c oper� ated receivers requiring a low heater � current tube. 

L.=�,..JJ� RA

:::::r Voltage (a-c or d-e )  � Heat�r Current 
Maximum Plate Voltage 

DIRECT INTERELECTRODE CAPACITANCES* 

Grid to Plate 
Input 
Output 

AMPLIFIER - CLASS A 

Plate Voltage 135 
Grid Bias -5 
Amplification Factor 17 
Plate Resistance 11300 
Transconductance 1500 
Plate Current 3 .5  
Grid Bias for Plate Current Cutoff -11 

6.3 
0 .15 
250 

2.7  
3 
5 

250 
-9 
17 
8900 
1900 
8 

-20 

volts 
amp 

volts 

J.LJ.Lf 
J.LJ.Lf 
J.LJ.Lf 

volts 
volts 

ohms 
\.LIDhOS 

ma 
volts 

The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 

*With tube shield connected to cathode. 
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6L6 
6L6G 

RAYTHEON 
6L6 
6L6G 

1 PJ!OifG  
MEPIUM 

TETRODE 
POWER AMPLIFIER 

Heater TJ'Ile 
Metal Bulb-6L6 Glass Bulb-6L6G 

The 6L6 is a tetrode type power amplif'i
er tube designed for service in the out
put stage of storage battery or a-o op
erated receivers. 

RATINGS 

Heater Voltage ( a-c or d-o )# 
Heater Current 
Max. Plate Voltage 
Max. Screen Voltage 
Max. Plate & Screen Dissipation ( total )t  
Max. Screen Dissipation 

AMPLIFIER - CLASS A - FIXED BIAS 

Plate Voltage 250 300 3?5 
Screen Voltage 250 200 125 
Grid Bias -14 -12 . 5 -IJ  
Signal Peak Voltage 14 12. 5  8 
Amplif'ioation Factor 135 
Plate Resistance 22500 
Transconductance 6000 
No-Sig.Plate Current ?2 48 24 
Max. Sig. Plate Current ?9 55 26 
No�Sig. Screen Current 5 2.5 o. ? 
Max. -Sig. Screen Current ?.3 4.? 2 

� ll DEfp 

BOTTOM VIEW OF SOCKET 
6L6 6-NO COfllfECTIO!i 

TO ll PIN 
6.3 
0.9 
400 
300 
24 
3. 5 

375 max. 
250 max. 

-1? .5  
1?. 5 

5? 
6? 
2. 5 
6 

volts 
amp 

volts 
volts 
watts 
watts 

volts 
volts 
volts 
volts 

ohms 
IJ,lllhos 

ma 
ma 
ma 
ma 

Load Resistance 2500 4500 14000 4000 ohma 
Total Harmonics 10 n 9 14. 5 percent 
Second Harmonic 9 .?  10.? 8 11. 5 percent 
Third Harmonic 2 . 5  2 . 5  4 4. 2 percent 
Power Output 6 . 5  6 .5  4 .2  n.5 watts 

IKTII£ 111/SE J AMPLIFIER - CLASS A - SELF-BIAS 

_____2r. Plate Voltage 3?& 300 250 volts 
Screen Voltage 125 200 250 volta 
Self-Bias Resistor 365 220 170 ohms 
Signal Peak Voltage 8 . 5  12. 5  14 volts 
l!o-Sig. Plate Current 24 51 ?5 rna 
Max. -Sig. Plate Current 24.3 54.5 ?8 ma 
l!o-Sig. Plate Current 0.7 3 5 .4  ma 
Max. -Sig. Screen Current 1 .8  4.6  ? .2 ma 
Load Resistance 14000 4500 2500 ohms 
Total Harmonics 9 11 10 percent 
Second Harmonic 8 10.7 9.? percent 
Third Harmonic 4 2 .5  2 .5  percent 
Power Output 4 6 .5  6 . 5  watts 

Continued on next page 
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6L6 
6L6G 

RAYTHEON 
6L6 
6L6G 

AMPLIFIER - OLASS A - PUSH-PULL - TWO TUBES 

Plate Voltage 375 max. 
Screen Voltage 250 max, 
Grid Bias 
Self-Bias Resistor 
Signal Peak Voltage ( grid to grid) 
No-Signal Plate Current 
Max,-Signal Plate Current 
No-Signal Screen Current 
Max.-Signal Sc-reen Current 
Load Resistance (plate to plate ) 
Total Harmonics 
Third Harmonia 
Power Output 

Fixed-Bias 
250 
250 

-16 

Self-Bias 
250 
250 

125 
32 35. 6 
120 120 
140 130 
10 10 
16 15 
5000 5000 
2 2 
2 2 
14, 5 13,8 

volts 
volts 
volts 

ohms 
volts 

rna 
ma 
ma 
ma 

ohms 
percent 
percent 

watts 
AMPLIFIER - CLASS AB1 - PUSH-PULL - TWO TUBES 

Fixed-Bias Self-Bias 
Plate Voltage 400 400 400 400 400 400 volts 
Screen Voltage 250 250 300 300 250 300 volts 
Grid Bias -20 -20 -25 -25 volts 
Self-Bias Resistor 190 200 ohms 
Signal Peak Voltage (g to g )  40 40 50 50 43.8 57 volts 
No-Signal Plate Current 88 88 102 102 96 112 ma 
Max, -Signal Plate Current 124 126 152 156 110 128 ma 
No-Signal Screen Current 4 4 6 6 4, 6 7 rna 
Max, -Signal Sure en CUrrent 12 9 17 12 10. 8 16 ma 
Load Resistance (p to p )  8500 5000 6600 3800 8500 6600 ohms 
Total Harmonics 2 l 2 0. 6 2 2 percent 
Third Harmonic 2 1 2 0 . 6  2 2 percent 
Power Output 26. 5 20 34 23 24 32 watts 

AMPLIFIER - CLASS ABz - PUSH-PULL - TWO TUBES 
Fixed-Bias Fixed-Bias 

Plate Voltage 400 400 volts 
Screen Voltage 250 300 volts 
Grid Bias -20 -25 volts 
Signal Peak Voltage (grid to grid) 57 80 volts 
No-Signal Plate Current 88 102 rna 
Max, -Signal Screen Current 168 230 ma 
No-Signal Screen Current 4 6 ma 
Max,-Signal Screen Current 13 20 ma 
Load Resistance (plate to plat e )  6000 3800 ohms 
Peak Driving Power 180 350 mw 
Total Harmonicsl 2 2 percent 
Third Harmonic � 2 2 percent 
Power Output 40 60 watts 
#Under maximum dissipation conditions the heater voltage should never 

fluctuate so that it exceeds ? . 0  volts. The voltage between heater and 
cathode should be kept as low as possible. 

fThe rated dissipation should not be  exceeded with expected line voltage 
fluctuations , especially in fixed-bias operation. Fixed-bias values up to  
1� of each typical screen voltage can be used without increasing distortion. 

:j:With ideal driver and perfect power supply regulation. 
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6L7 

6L7G 
RAYTHEON 

HEPTODE 
PENTAGRID MIXER or AMPLIFIER 

Heater Type 
Metal Bulb-6L7 Glass Bulb-6L7G 

The 6L7 is a pentagrid type tube design
ed for serviae as a mixer in storage 
batt ery or a-c operated superheterodyne 
receivers usinc; a separate oscillator. 

RATINGS 
Heater Voltage 6 .3 volts 
Heater Current 0 . 3  amp 
Max. Plate Voltage 250 volts 

DIRECT INTERELECTRODE CAPACITANCES 
6L7<> 

0 . 0005 
0 .12 
0 .025 

Grid #1 to Plate 
Grid #1 to Grid #3 
Grid #3 to Plate 
Grid #1 t o  all other 
Grid #3 to all other 
Plate to all other 

Elements 8 . 5  
Elements 1 1 . 5  
Elements 12 . 5  

AMPLIFIER - CLASS A 
Plate Voltage 
Screen ( Grids #2 & #4 ) 
Control Grid (#1 ) Bias 
Control Grid ( #3 )  Bias 
Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 
Screen Current 
Transconductance 

Voltage 

6L7 

6L7G 

H 7  

I K!l 6s 
6L7GSHMEHS6L7EXCEPT 
NOCO/'IN. TO PfiY#/ 

BOTTOM VIEW OF SOCKET 
6L7G*·� 

0 . 003 max. )lllf 
0 . 15 Jlllf 
0 .25 )l)lf 
5 .8 )lllf 
1 1 . 5  )l)lf 
9 )l)lf 

250 
100 

-3 
-3 

880 

volts 
max. volts 
min. volts 

volts 

0 . 8  megohm 
1100 )lmhoa 
5 . 3  ma 
6 . 5  rna 
5 )lmhos 

( Grid #1 Bias : -15 volt s ;  Grid #3 Bias = -15 volt s )  

IHXER - SUPERHETERODYNE CIRCUIT 
Plate Voltage 
Screen ( Grids #2 & #4 ) Voltage 
Signal Grid ( #1 )  Bias 

250 
100 

-3 
-10 

12 

250 
150 

-6 
-15 

18 

max .  
min. 

volts 
volts 
volts 
volts Oscillator Grid ( #3 )  Bias 

Oscillator Pe ak Voltage ( Grid #3 ) 
Plate Re sistance Greater than 

volts 
1 megohm 

)lmhos Conversion C onduct a�:.cc 
Plate Current 
Screen Current 
S�gnal G�id ( #1 )  Bias 

( C or..versi on C 0nductancc = 5 ).liT.hos ) 

W� tt. S:bell connected to cathode . 
·:--:r�-,-i"cl �.:;p'-lc .sh:i.old c onnected to c at�Jode 

350 350 
2 . 4  3 . 3  
7.2 9 . 2  

-30 -45 

ma 
rna 

volts 

The D-C re s i s tance in the oscillator grid ( #3 )  circuit should not exceed 
50000 of>Jns ., 

vclt a.::;e l: etween heater and cathode should be as low as possible where 
a!"'e not Uirectly connected. 
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6N5 RAYTHEON 

CATHODE RAY TUNING INDICATOR 
Heater Type Glass Bul.b 

The 61!5 is a high vacuum type indicator 
tube designed for service as a tuning 
indicator in radio receivers requiring 
a low heater current tube. 

6N5 

BOTTOM VIEW OF SOCKET 
RATINGS 

Heater Voltage ( a-c or d- o )  
Iieater Current 
J.:axirrn.un Plate Supply Voltage 
;.�aximum Target Voltage 

TUNING INDICATOR 

Pbte Supply Voltage 
Target Voltage 
Plate Resistor 
'I'arget Current ( approximate )  
Plate Current ( zero bias ) 
Grid Bias for Shadow Angle= 0° 
Grid Dias fer Shadow Angle=90° ( approx. ) 

( approx. ) 

6 , 3  volts 
O , l5 amp 
l35 volts 
l35 volts 

l35 volts 
l35 volts 
0,25 megohm 
4, 5 ma 
0 , 5  rna 

-l2 volte 
0 volts 

'i'he GN5 is a high-vacuum tube designed to visually indicate the effect of 
changing the c ontrol grid bias. The shaded pattern produced on the fluore
s c ent target varies throueh an angle from 90° to approximately 0° as the 
control voltage is varied. The voltage on the shadow control eleotrode, the 
extension of the triode plate between the cathode and target , controls the 
ext ent of the shaded area. The voltage of' the shadow control electrode is 
determined by the volta':e of the control grid of' the triode connected as a 
d-e amplifier. Thus the control grid voltage determines the extent of the 
shadm7. An increase of control grid bias thus increases the shadow control 
voltage and decre�ses the shadow while a decrease of bias increases the 
shadow. In practical use the control grid voltage is obtained from a suit
able point in the AVC network. 
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6N6G 

6N6MG STI�N�� 
� � 

la"IJII lij '>  
.. MJU ... � �� 

RAYTHEON 

DUO.TRIODE 
DIRECT COUPLED POWER AMPLIFIER 

Heater Type 
01aas Bulb-6N60 Meta-01ass-6N6MO 

The 6N6G is a direct coupled power am
plifier tube designed for service in 
the output stage of storage battery or 
a-c operated receivers. The ratings 
and electrical charact eristics are 
identical with those of the type 6B5. 

6N6G 

6N6MG 

B 

7 PllOirG J M£PitJM 
IJCTIIl 811SE 

RATINGS 

BOTTOM VIEW OF SOCKET 
6116M6-SHELL CO/'IIYECTEP 

TO II!P/!Y 

. � 
Heater Voltage ( a-c or d-o )  
Heater Current 
11axinrum Plate Voltage 

AMPLIFIER - CLASS A 

Output-nate. Vo1tage 250 

-�� 

Input-P1ate Vo1tage 250 
Grid Bias 0 IETIIl SHEll '., Amplification Factor 
Plate Resistance 
Transconductance 

1{:/i. �· Output-Plate CUrrent 33 

l'> Input-Plate Current 6 , 5  
Load Resistance 7000 <-.riJl Total Harmonic Dist. 5 
Power Output 2 , 5  
Signa1 Vo1tage RMS 13, 5 

_1e 
Ai'i!PLIFIER - CLASS A - PUSH-PULL -

Output-nate Vo1t'age 250 
Input-P1ate Voltage 250 
Grid Bias 0 
Output-Plate Current ( per tube}  33 
Input-Plate Current ( per tube)  6. 5  
Load Resistance ( plate t o  plat e )  10000 
rr·otal �Iarmoni c Distortion 5 
Power Output 8 . 5  
Signa1 VoUage R!.IS ( grid t o  grid) 38 

300 
300 
0 
58 
24100 
2400 
45 
8 
7000 
5 
4 
15 

TWO TUBES 

300 
300 
0 
45 
8 
10000 
5 
10 
38 

6 . 3  volts 
o . s  amp 
325 vo1ts 

325 vo1ts 
325 vo1ts 
0 vo1ta 

ohms 
!!mhos 

51 me. 
9 rna 
7000 olnna 
5 percent 
5 . 2  watts 
17 volts 

325 vo1ta 
325 volts 
0 volts 
51 ma 
9 ma 
10000 ohms 
5 percent 
13. 5 watts 
42 volts 

The voltage between heater and cathode should not exceed 50 volts and in no 
case should the heater be left floating. 

If a grid resister is used its value should not exceed o. 5 megohm. 

I 

, 

IS �  � 
: I  
. "' 

For additional curve s  refer to the type 6B5. 
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6N7 

6N7G 
RAYTHEON 

6N7 

6N7G 
TWIN TRIODE 

POWER AI.IPLIFIER 
Heater Type 

!.letal Bulb-6N7 Glass Bulb- 6ll7G 

The 6N7 is a twin triode type amplifi
er tube designed for service as a 
Class B power amplifier in the output 
stage of st orage battery or a-c oper
ated receivers. The ratings and elec
trical characteristics are identical 
with those of the type 6A6. 

RATINGS 

Heater Voltage ( a- c  or d-e )  
Heater Current 
I.Iaximum Plate Voltage 
Maximum Peak Plate Current ( per plat e )  
Maximum Average Plate Dissipation 

AMPLIFIER - CLASS B 

I (J 
BOTTOM VIEW OF SOCKET 
61Y76-NO CONfiECT/0/Y 

TO #f PIIY 

6 , 3  
0 , 8  
300 
125 
10 

volts 
amp 

volts 
rna 

watts 

Plate Voltage 250 300 volts 
Grid Bias 0 0 volts 
No-Signal Plate Current ( per plat e )  14 17.5 rna 
Load Resistance ( plate t o  plat e )  8000 10000 ohms 
Power Output ( approximate )  8 10 watts 

( With average power input = 350 mw. grid to grid) 

AMPLIFIER - CLASS A-DRIVER TRIODES CONNECTED IN PARALLEL 

Plate Voltage 250 294 volts 
volt s Grid Biast 

Amplification Factor 
Plate Resi stance 
Transconductance 
Plate Current 

-5 
35 
11300 
3100 
6 

- 6  
35 
11000 ohms 
3200 llmhOS 
7 me. 

Load Resistance - Depends on the desi�n 
UsUally between 20000 

Power Output ( approxi"!:'late ) 

of the followinc; 
and 40000 ohms . 

Class B amplifier. 

400 mw 

tThe d-e r e s i stance in the grid circuit should not exceed 0 . 5  megohm with 
self-bias or 0 . 1  mesohm with fixed-bias. 

12 

II 

10 

For additional curves re£er to the type GAG. 
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6P7G RAYTHEON 

TRIODE-PENT ODE 
AI.!PLIFIER OR CONVERTER 

Heater Type Glasa Bulb 

6P7G 

I 

The 6P'7G is a duplex tub e ,  combining in 
one bulb a triode and a remote cutof� 
pentode, designed for service as an os
cillator and mixer or as a high frequen
cy amplifier and second detector, in 
storage battery or a-c operated receiv
ers. The ratings and electrical char
acteristics are identical with those of 
the type 6F7. BOTTOM VIEW OF SOCKET 

RATINGS 
Heater Voltage ( a-a or d-o) 
Heater Current 

DIRECT I1�ERELECTRODE CAPACITANCES 
Grid to Plate 

Triode Section * 2 . 0  
Pent ode Section* o. 008 max. 

AMPLIFIER - CLASS A 

Plate Voltage 
Screen Voltage 
Gri(l Bias 
Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 
Screen Current 
Transc onductance ( at -35 volts bias ) 

FREQUENCY CONVERTER 

Maxinnun Plate Voltage 
Maximum Screen Voltage 
Tllnimurn Grid Bias 

Triode Section 
100 max. 

-3 
8 
0.016 
500 
3.5 

Triode Section 
100 

t 
Maximum Oscillator Plate Current ( average ) 

Typical Operation: 
4 

lOO:j: 

t 

Plate Voltage 
Screen Voltage 
Grid Bias 
Plate Resistance 
C onversion Conductance 
Plate Current 
Grid Current 
Screen Current 
Oscillator Peak Voltage Input 

2.4 
0.15 

Input 
3. 5 
3.5 

Pent ode 
100 
roo 

-3 
300 
0.29 
1050 
6.3 
1.6 
9 

6.3  
0.3 

Output 
3.0 
12 

Section 
250 max. 
100 max. 

-3 min. 
900 
o. ss 
1100 
6 . 5  
1 . 5  
10 

volts 
amp 

!LIJ.i' !LIJ.i' 

volts 
volts 
volts 

megohm 
IJ.Illhos 

ma 
ma 

IJ.Illhos 

Pentode Section 
250 volts 
100 volts 

-3 # volts 

250 
100 

-10 d 
2 
300 
2.8  
0 
0 . 6  
'7 

ma 
volts 
volts 
volts 

megahm 
IJ.mhOS 

ma 
ma 
ma 

volts 

The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 
*With tube shield connected to cathode and other section connected to grmm.d 
tUsually obtained by means of a grid leak. 
#Grid bias should be at least 3 volts greater than the peak oscillator volt

age applied to the pentode grid. 
tMay be obtalned from 250 volt supply through 60000 ohm series resistor. 

60bta1ned by means of 1700 ohm cathode resisto� 

For additional curves refer to the type 6F7. 
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6Q7 
6Q7G 

RAYTHEON 

DUO-DIODE TRIODE 
DETECTOR AMPLIFIER 

Heater Type 
Metal Bulb-6�7 Glass Bulb-6�7G 

The 6�7 is a duo-diode triode type am• 
plifier tube designed for service as a 
combined diode detector, AVC rectifier 
and resistance coupled audio frequency 
amplifier in storage battery or a-o op
erated receivers. I 

6Q7 

6Q7G 

RATINGS 
BUTTOM VIEW OF SOCKET 
6Q76-f/0 COf/f/ECT!Of/ 

Heater Voltage ( a-c or d-e ) 
Heater Current 
MaxilllUill Plate Voltage 

DIRECT INTERELECTRODE CAPACITANCES -

Grid to Plate Input 
6�7� 1 . 5  5. 5 
6�7G 1 . 3  2 . 7  

AMPLIFIER • CLASS A • TRIODE SECTION 

Plate Voltage 100 
Grid Bias -1. 5 
Amplification Factor 70 
Plate Resistance 87500 
Transconductance BOO 
Plate Current 0. 35 

TO *! P/1'1 
6 . 3  
0 . 3  
250 

TRIODE SECTION 

Output 
5 
4. 5 

250 
-3 

70 
58000 
1200 
1 . 1  

volts 
amp 

volts 

� .. :r 
�.,:r 

volts 
volts 

ohms 
u.mhos 

ma 
AMPLIFIER • CLASS A - RESISTANCE COUPLED - TRIODE SECTION 

Plate Supply Voltage 
Grid Bias 
Plate Resistor 
Plate Current 
Grid Resistor:): 
Voltage Amplification 

DIODE SECTION 

100 
- 1 . 1  

0 . 15 
0.25 
0 . 5  
35 

250 
-2 

0 . 2  
0 . 5  
0 . 5  
43 

volts 
volts 

megohm 
ma 

megohm 

The two diode unit s are independent of each other and of the triode section 
except for the common cathode. The diodes may be used as a half' wave or aa 
a f'ull wave rectifier; or one diode may be uaed as a half wave rectifier for 
deteotionJ and the other diode used as a rectifier to obtain delayed AVC 
voltage. 

The voltage between heater and cathode should be kept a s  low aa possible 
where they are not directly c onnected. 

*With shell connected to cathode. :j:For following tube. 
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6R7 

6R7G 
RAYTHEON 

DUO-DIODE TRIODE 
DETECTOR AMPLIFIER 

Heater Type 

6R7 

6R7G 

Metal Bulb-6R? Glasa Bulb-6R?G 

The 6R? is a duo-diode t�iode type am
plifier tube designed ror service as a 
combined diode detector, AVC rectifier 
and audi o frequency amplifier in storage 
battery or a-c operated receivers. 

I B 

BOTTOM VIEW OF SOCKET 
6R76-!YO CO/tlfECT/011 

TO #f PIIY 
RATINGS 

Heater Voltage ( a-c or d- o )  
Heater Current 
Maxinrum Plate Voltage 

6 , 3  
0 . 3  
250 

volts 
amp 

volta 

DIRECT INTERELECTRODE CAPACITANCES - TRIODE SECTION 

Grid to Plate Input Output 
6R?* 2 , 5  5 , 5  4 , 0  ��1' 
6R?G 3 , 5  2 , 5  4 , 5  �1!1' 

AMPLIFIER - CLASS A - TRIODE SECTION 

Plate Voltage 250 volts 
Grid Bias -9 volta 
Amplification :B'actor 16 
Plate Resistance 8500 ohms 
Transc onductance 1900 umhos 
Plate Current 9 . 5  ma 
Load Res i stance 10000 ohms 
Power Output ( 5% second harmonic )  280 mw 

AMPLIFIER - CLASS A - RESISTANCE COUPLED - TRIODE SECTION 

Plate Supply Voltage 
Grid Bias ( approximate )  
Plat-e Resistor 
Plate Current 
Grid Resistor� 
Voltage Amplification 
Voltage Output ( Rl.!S ) t  

DIODE SECTION 

250 
-6 

0 , 05 to 0 , 1  
2 , 4  t o  1 , 3  

0, 5 
12 
51 

volts 
volts 

megohm 
ma 

megohm 

volts 

The two diode units are independent of each other and of' the triode section 
except for the c ommon cathode . The diode may be used as a half wave or as 
a full weve rectifier; or one diode may be used as a half wave rectifier for 
detection, and the other diode used as a rectifier to obtain delayed AVO 
volta:;e. 
The voltac;o bctwee� L?at cr a n d  cathode should be kept as l o w  a s  possible 
where tl"�ey arc not directly connected. 
*With shell connected t CJ  cathode . 
�For followin� tub e .  

zo 

16 

14 

z 

0 

RVE/tRGE PLIITE CHRitRCTE/l/STICS 
TRIOIJE SECTION 

627 
6/t7G 

I I 

E,•&..3Y B 1/ • 00: ZSJJ 

� 
j 16 � u.s 
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I � 1/ ,. I -
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1 �� 1 r .j IJ 
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RrE/lfi6E CHRIIIICTE/t/SnCS 
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6S7G 

Plate Voltage 
Screen Voltage 
Grid Dias 

RAYTHEON 

PENT ODE 
REJ,lQTE CUTOFF AIJ.PLIFIER 

Heater Type Glass Bulb 

The 6S7G i s  a pentode type amplifier 
tube with remote cutoff charact eristics 
desic;ned for service as a high frequency 
anplifier in storage battery or a-c op
erated receivers requiring a low heat
er current tube. 

RATIHGS 

Heater Voltage ( a- c  or d-e )  
Heater Current 
; :aximum Plate Voltage 
: :aximurn Screen Voltage 

DIRECT INTERELECTRODE CAPACITAIICES'f 

Grid to Plate 
Input 
Output 

AI.:PLIFIER - CLASS A 

135 
67. 5 

-3 
SuDnreseor 
Amplification Factor 
Plate Re s i s t ance 
Transconductance 
Plate Current 

Connected to 
850 min. 
o. 68 min. 
1250 
3 . 7  

Screen Current o. 9 
Grid :Cias -25 

(Transconductance 10 [lmho s )  

-:fVli th tube shield. 

6 . 3  
0 . 1 5  
250 
100 

6S7G 

volts 
amp 

volts 
volts 

0. 007 max. IL� f 
4. 6 ILtlf 
7 . 8  ILILf 

250 volts 
100 volts 

-3 volts 
Cathode at Socket 

1100 min. 
o. 63 min. megohm 
1750 IJ.!!lhos 
8 . 5  rna 
2 rna 

-38 . 5  volta 

1/Y£�1/GE PLI/TE CHI/�1/CTER/ST/CS 6S7G 1/YERI/GE CHI/RI/CTERISTICS £,.•6.3" E.s6=JOO" Er"'6.3" Ep=zsov E56 .. too" 

15 % ' 2000 
,. --

/ -" ·-1" 
IZ 16 I / -II I " -
ID I I  .. --3" It 200 � 1 v 8 � � "' 

I I v /00: .� -� 7 '- :!; � � � 'I ,!. � � 
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PLRTE VDLTRGE- VOL TS GRID BIRS - VOLrS <) 

RAYT H E O N  E N G I N E E R I N G  S E R V I C E  



6T5 RAYTHEON 

CATHODE RAY TUNING INDICATOR 
Heater Type Glass Bulb 

The 6T5 is a high-vacuum type indicator 
tube with re�ote cutoff characteristics 
designed for service as a tuning indi
cator in radio receivers. The shaded 
pattern on the fluorescent target is 
annular in shape. 

RATINGS 

Heater Voltage ( a-c or d-e) 
Heater Current 
Max, Plate Supply Voltage 
Max. Target Voltage 

TUNING INDICATOR 

Plate Supply Voltage 
Target Voltage 
Plate Resistor 
Target Current ( approximate )  
Plate Current { zero bias) 
Grid Bias for Min, Shadow Diameter 
Grid Bias for I-1ax. Shadow Diameter 

6T5 

BOTTOM VIEW OF SOCKET 

6 . 3  volts 
0 . 3  amp 
250 volts 
250 volts 

250 volts 
2oo volts 
1 megohm 
3 rna 
0.24 ma 

-22 volts 
0 volts 

The 6T5 is a high vacuum tube designed to visually indicate changes of con
trol grid bias. With the triode section connected as a d-e amplifier, the 
voltage of the shadow control electrode which is connected to the triode 
plate increases with an increase of control grid bias and causes a reduction 
in shadow diameter. Similarly, a decrease of control grid bias increases 
the shadow diameter. In tuning indicator servioe the control grid bias is 
obtained from a suitable tap in the AVC network. 

6 T5 
IIVEI?RGE CHIIRIIICTERISTICS 
E,•i-,., Ey•ZSD" Ep•Z50"TH/lOUGH 1 M4 
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6T7G-6Q6G RAYTHEON 6T7G-6Q6G 

DUO-DIODE TRIODE 
DEr,cECT OR AI\:PLIFIER 

lleater Type Glass Bulb 

1'he 6T7G/6Q6G is a duo-diode triode type 
amplifier tube designed for service as a 
combined diode detector, AVO rectifier, 
and audio frequency amplifier in storage 
battery or a-c operated recei vers requir
in;:; a low heater current tube. The 
61"7G/6Q6G replaces the type 6Q6G, s ingle
diode triode. 

B 
BOTTOM VIEW OFSOCI(ET 

RATINGS 

Heater Voltage ( a-c or d-e) 
Heater Current 
:.:aximllll Ple.te Voltage 

6 . 3  
0 . 15 
250 

DIRECT Il!TERELECTRODE CAPACITANCES • TRIODE SECTION 

Grid to Plate 
Input 
Output 

AMPLIFIER • CLASS A - TRIODE SECTION 

Plate Voltage 
Grid Bias 
Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 

DIODE SECT I ON 

135 
-1. 5 

65 
65000 
1000 
0 . 9  

2 5 0  
-3 

65 
62000 
1050 
1 . 2  

volta 
amp 

volts 

volta 
volts 

obma [..LrnhOS 
ma 

The two diode units are independent of each other and of the triode section 
except for the c ommon catlwde . The diodes may be used a s  a half wave or as 
a full wave rectifier; or one diode may be used as a half wave rectifier for 
detection, and the other diode used as a rectifier to obtain delayed AVO 
voltage. 

RVERRGE PLIITE CHRRRCTERISTICS 
£fc6.av 
rlliOD� SECTION 

RVERIIGE CHIIRIICTE/l/ST!CS 
6T7Gf_,. ��;.�:�ECTION 
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6U5 RAYTHEON 

CATHODE RAY TlH!LTC II:DICATOR 
J:cater Type Glass Bulb 

The 6U5 is a hi:h vacuum type indicator 
tube with remot e cutoff characteristics 
designed for servi ce as a tuning indi
cator in radio receivers . 'l'he ratings 
and electrical characteristics are iden
tical v1i t.h those of' the type 6G5/6R5. 

6U5 

H I 6 
RATnms 

BOTTOM VIEW Of SOCKET 

Heater Voltage ( a- c  or d-e ) 
�Ieater Current 
::aximwn Plate Supply Voltar;e 
: :aximum Tar,�:et Voltage 
�.:inimum Target Voltace 

TU::IlTG I:'DICATOR 

Plate S'J.pply Voltage 
Target Voltage 
Plate Resistor 
Target Current ( approximat e )  
Plate Current ( z ero Bias ) 
Gricl Bias ( apprcxirr.a t e )  

( For S�1adow ar..s;le ::: QO ) 
Grid ;_ias ( apprcximat e )  

(For Shadow angle = 900) 

100 
100 
0 . 5  
4 . 5  
0 . 19 

-8 

0 

200 
200 
1 
4 . 5  
0 . 19 

-18 . 5  

0 

6 . 3  
0 . 3  
250 
250 
90 

250 
250 
1 
4 . 5  
0 . 2 4  

-22 

0 

volts 
amp 

volts 
volts 
volts 

volts 
volts 

megohm 
ma 
ma 

volts 

volts 

The 6U5 is a high vacuum tube designed t o  visually indicate the effect of' 
chan�ing the control grid bias. The shaded pattern produced on the fluores
cent tarset varies through an angle from 90° t o  approximately oo as the 
c ontr')l voltace i s  varied. The voltage on the shadow central eleqtrode 1 the 
extension of the triode plate between the cathode and target , controls the 
extent of the shaded area. The voltage of the shadow c ontrol electrode i s  
determined b y  the voltage of' the control grid of the triode connected as a 
d-e amplifier. Thus the control grid voltage determines the extent of the 
shadow. An increase of c ontrol grid bias thus increases the shadow control 
voltage and decreases the .shadow while a decrease of bias increases the 
shadow. IG practical use the control grid voltage i s  obtained from a suit
able point in the AVC network. 

1/VE/l/16£ CHI/Ili/CTE!l/STICS 
Er""6.!Jv 

Er "'250v 

Ep •250VTHIIU f W 

6G5/6H5 
6U5 

,,. /00 

zzs "" 

zoo 80 

���_L_L_J�L_L-�_L_L_J� o ·16 -14 -,z -10 -8 -6 -4 -z o ��--'GC:l?:.:C/0 8/RS-VOL_TS�-�-

RVERI/6£ CHI/Ili/CTE/liST!CS 
E� -=6.3 v 

Er=!OO V 

Ep�JooV THRU 0.5M.JJ. 
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6U7G 

Plate Voltage 
Screen Voltage 
Grid Bias 
Suppressor 

RAYTHEON 

PENT ODE 
REMOTE CUTOFF AMPLIFIER 

Heater Type Glass Bulb 

The 8U'7G is a pent ode type amplifier tube 
with remote cuto££ characte�istios de
signed for service as a high frequenay 
amplifier or mixer in storage battery or 
a-c operated receivers. The ratings 
and electrical charaoteriatios are id.en
tioal with those oi' the type 6D6. 

RATINGS 

Heater Voltage 
Heater Current 

( a-o or d-o ) 6 . 3  volts 
amp 

volts 
volts 

Max. Plate Voltage 
Max. Screen Voltage 

0. 3 
250 
100 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate 
Input 
OUtput 

AMPLIFIER - CLASS A 

100 
100 

-3 
C onnected to 

Amplification Faotor 3'75 
Plat.e Resistance 0 . 25 
Transconductance 1500 
Plate Current 8 
Screen Current 2 . 2  
Grid Bias for Transconductance = 2 �OS -so 

MIXER - SUPERHETERODYNE CIRCUIT 

Plate Voltage 100 
Soreen Voltage 100 
Grid Bias -10 
Suppressor Connected to 

6U7G 

o. 00'7max.* j.LlJ.i' 
4 . 5  1!1!1' 
9 . 0  111!1' 

250 volts 
100 volts 

-3 volts 
Cathode at Socket 

1280 
0.8 megohm 
1600 llffihos 
8 . 2  mo. 
2 ma 

-50 volta 

250 volts 
100 volts 

-10 volts 
Cathode at Socket 

The grid bias is not critical with an oscillator peak awing 1 volt less than 
the grid bias. 

The shield in the dome of the tube is connected internally to the cathode . 

The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 

*With tube shield 

For additional ourvea refer to the type 6D6. 

RVEilRGE CHRilRCTEil/STICS 606 6U7G 
RVEilR6E CHRilRCTEil/ST/CS 

�-�s� E���-o 
Ep•zsov 
EG•-3V 

v 
v -�--t---t---1---�---f---+--� l--

�·/ 

�F •6.3Y 
Ep •Z50V 
E56-JOOV 
E(J •-3V 
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6V6 

6V6G 

ovoo� ST/4 8UJ.8 

" -� � !J"�r. "' -� �"' 

j 7 PROIIG MEPIVM 
IJCTIIL IJIISE 

� 
Plate Voltage 
Screen Voltage 
Grid Bias·:� 

RAYTHEON 

TETRODE 
POWER AMPLIFIER 

Heater Type 
Mel>al BuJ.b-6V6 Glass Bulb-6V6G 

The 6V6 is a tetrode type power am
plifier tube designed for service in 
the output stage of storage battery 
or a-c operated receivers. 

RATINGS 

6V6 

6V6G 

Heater Volt. ( a-c or 
Heater Current 

d-o )6.3 
0 . 45 
300 
300 

!.Lax. Plate Voltage 
M:.ax. Screen Voltage 
I1lax. Plate and Screen 

volts 
amp 

volts 
volts 

8tJTTOM VIEW OF S/XKET 6V66-!f0 COHfiECT!Oif TO *t P/lf 
Diesipation ( total) 12. 5  

AI.!PLIFIER - CLASS A 

Plate Voltage 
Screen Voltage 
Grid Bias-� 
Signal Peak Voltage 
Amplification Factor 
Plate Resistance 
Transconductance 
No-Signal Plate Current 
I.:ax. -Signal Plate Current 
No-Signal Screen Current 
Uax. -Signal Screen Current 
Load Resi stance 
Power Output 
Second Harmonic 
Third Harmonic 

AMPLIFIER - PUSH-PULL - CLASS 

watts 

180 250 
180 250 

-8. 5  -12 . 5  
8 . 5  12. 5 

218 
52000 
4100 

29 45 
30 47 
3 4. 5 
4 6. 5 
5500 5000 
2 4.25 
5 . 5  4. 5 
2 . 5  3 . 5  

AB - TWO TUBES 
250 300 
250 300 

-15 -20 

max. volts 
max. volts 

volts 
volts 

ohms 
umhos 

ma 
ma 
ma 
ma 

ohms 
watts 

percent 
percent 

Signal Peak Voltage ( grid to grid) 
No-Signal Plate Current 
J..Iax. -Sie;nal Plate Current 
ro-Signal Screen Current 

30 40 
70 78 
79 90 

5 
13. 5 
8000 
13 
3. 5 
4 

volts 
volts 
volts 
volts 

rna 
rna 
ma 
ma , ·ax. -Si_:;nal Screen Current 

Lo2d R e s i stance ( plate to plat e )  
Pov:er 0\1.tput 
Third =�arwonic 
'l' o t a l  Parmoni c s  

12 
10000 
8 . 5  
3. 5 
4 

ohms 
watts 

percent 
percent 

��J:.'ransi'or;ner or impedance input systems are recommended. If' resistance 
coupli:1�· ls nc,ed, the d-e resi stance in the grid circuit should not exceed 
0 . 5  n:eg chr.l v:ith self- ) i as , or 0 .05 megohm with fixed-bias. 
The voltaGe betvlee!1 heater and cathode should be kept as low as pos sible 
whe r e  they are not directly connected. 
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6V7G RAYTHEON 6V7G 

DUO-DIODE TRIODE 
D o;:EQ�CJR A:·�·Lii'IER 

'�eater -:J.ype Glass Bulb 

The 6V'�G is a d-uo-diode triode type ".n
nlifier tube designed for service as 
Cor.:bincC: diode det e c t c r ,  AVO rectifier, 
r;nd a-f n:---mlifier in st orac;e battery or 
e.-c operated receiver s .  Tlc.c ratings anc'l 
electrico.l characteri s t i c s  are> identi
cal ·,·;i th th:;sc cf type 05. 
Rt:rr::Gs fJOTTOM Vl.iW OFSOCI(ET 

eater Voltap:e ( a- c  or d-c ) 6 . 3  volts 
�::-eater CurreDt o. 3 amp 

·aximm.1 �'late ·voltage 250 volts 

DIREG� r·TERELEC:CRODE CAPACITAiTCES - TRIODE SECTION 

J-rid to :t-'late 
Tr.put 
Jutp-ut 

A::PLIFIER - CL1�.SS A - TRI ODE SECTION 

1 . '7  
2 . 0  
3 . 5  

Plate ·/ol tage 135 180 250 volts 
Gri·:l 3ias 
Amplification l�actor 
Plate R e s i stance 
Transc ond.�ctance 
Plate Current 
Load Resi stance 
Power Output 

DIODE SECTI OII 

The two diode units are independent 
t ion except for the common cathode . 
or as a full wave rectifier; or one 
tifier for detection, and the other 
delayed AVC voltage. 

-10 . 5  - 1 3 . 5  -20 volta 
8 . 3  8 . 3 8 . 3 
11000 8500 '7500 ohms 
'750 9'75 1100 )llllhos 
3 . '7  6 8 ma 
25000 20000 20000 ohms 
75 160 350 mw 

of each other and of the triode sec
The diodes may be used as a half wave 
diode may be used as a half wave rea
diode used as a rectifier to obtain 

The voltage between heater and cathode should be kept as low as p o ssible 
where they are not directly connected. 

RVEI?f/GE PLRTE CHRI?fiCTEI?IST/CS 85 fiVEI?RGE r:Hflf?fiCTERISTICS 
E,=&3• 6V7G EF= 6.3V 

Ep=zsov TKIOPE U/1/T 

" 

14 

12 

10 
ct 

8 � f-----t-+-+-tl---t+---: 1--i+-+�+---1 
s • i3 1----t--1'+--1+---+i--+t-�--t-�t--lol---:i 
� 5 

• " f---t/-'+1--hf-H---t--+-+ -1-+++'1-

40 80 IZO 160 200 240 210 .120 360 400 

PLfiTE VOLTRGE- VOLTS 

TRIODE UffiT 

:g 
IZLW � f--+-\t---t--:: 
1000 � ¥1-+-+-+--l � ' 
• ., � 1--+---t-Tt"� c:c-+-1-+---i 
600 t 1--+�-+--+-t"''i"oU::--�-1 � 
4/A? § 1--+---t-i--+--i-+---t--1 l1 
zr» � 1--+---t-+--+-t-+---t--1 

0 2 4 6  IO IZ /4 

PLRTE CUI?I!ENT-MR. 

RAYT H E O N  E N G I N E E R I N G  S E RVICE 



6WSG RAYTHEON 6WSG 

-

I 

/Zf} 

Fu"LL ;·; ,, 'iE 
Heater Type 

RECTIFIER 
Glass Bulb 

The 6W5G is a full wave high vacuum 
type rectifier tube designed for service 
in either vibrator type or a-c operated 
power supplies. He 

I 

BOTTOM VIEW Or SOCKET 
FULL WAVE RECTIFIER - COYDEITSER OR C}:OKE LTP�'T FILTER 

Heater Voltage ( a- c  or d-e ) 6 , 3  volta 
IIeater Current o. 9 amp 
l:laximum A-0 Voltage per Plate ( R'IS ) 350 volts 
r.•Taximum D-C Output Current 100 rna 
Maximum D-C Voltage between Heater and Cathode 500 volts 

RVERIIGE OUTPUT CHRRRCTER/ST/CS 
E,=o.sv 

6 WSG RVERRGE PLRTE CHRiliiTE/l/STJCS 
EIICH PLRTE 

-���SoY J. � f!-1--1--
-::....:. .. �. 

I 1'--1--1--1--- ::......:. � -
r--� oo v l.. 1--1--

. I  ---1--� 1--
� 

I -
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D-C OUTPUT CUI!RENT-MH (I) 
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6X5 
6X5G 

RAYTHEON 
6X5 

6X5G 

-
-
-
3fJ) 

JZO� 
� � �-� 
I "' 

r40oo � 
...., §! 

¥01 
/ttJ � 
1111 

0 

TWIN DIODE 
FULL WAVE HIGH VACUUM RECTIFIER 

Heater Type 
Iltetal Bulb-6X5 Glass Bulb-6X5G 

FULL WAVE RECTIFIER 

in 
battery or 

Condenser or Choke Input Filter 

Heater Voltac;e ( a- c  or d- o )  
Heater Current 
i.;axinrum A-C Voltage per Plate ( Rl!S) 
Maximum Inverse Peak Voltage 
T.Iaximu.m D-C Output Current 
r.:aximum D-C Voltage between 

Heater and Cathode 

TUBE VOLTAGE DROP 
rna. output current per plate) 

I 6 
BOTTOM Y/EWOFSOCK£7 
6X56-flO COflfiECT/Off 

TO II!P/11. 

6. 3 
0 . 6  
350 
1250 
75 

400 

22 

volts 
amp 

volts 
volta 

ma 

volts 

volts 

There t;tre certain 32 volt receivers designed with 6X5G tubes 
operated in series. The filament current value use�in thie 
design was 0. 5 ampere. Type 6X5G tubes marked "so� under the 
type designation may be obtained for this service. 

RVERRGE OUTPUT CHRRRCTERISTICS 6XS RVERRGE P!RTE CHIIIIICTE/l/ST/C 
E,•6.3v 6X5G ERCHPLRTE 

=Q1i!Ifn Er•6.3v 

zoo J 
/80 I I  c.-� ... ,. 
,., , _  £ - knvA'Ms '"' Rr. ,.. I 1 - �· ! - . Ito 1/ �k ...... 100 . 

� I 
·' . o• I. - 80 1  v 1 -- ... lj -�-- .. � I " -���'i-- u 

40 � <t I � 
r-- to ll!  

0 lL/0 20 � :o,�)� .. ID 15 2() Zl ¥1 .!6 40  #5 5D 55 60 IS .,. 15 
DC OUTPUT CUNNEI'IT- MR. (I) DG PLRTE YOL TIHiE-VDL c,; 
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6Y6G RAYTHEON 

TETRODE 
POWER Al!PLIFIER 

Heater Type Glass Bulb 
ST/4 BVlB 

� The 6Y6G is a tetrode type power ampli�� fier tube designed for service in the 
�output stage of a-c operated receivers 

11T' OI' >< '> having relatively low plate supply volt-
16 Mill. J ages .  

J� RATINGS 
7 PllOHG 

oc'tf!'%:Je Heater Voltage ( a-c or 
Heater Current 

� ��:�i= ���!:n 
v��i���e 

Plate Voltage 
Screen Voltage 
Grid Bias 

AMPLIFIER - CLASS A 

Signal Peak Voltage 
Amplification Factor 
Plate Resistance ( approximate )  
�ransconductanoe 
No-Signal Plate Current 
Max. -Signal Plate Current 
No-Signal Screen Current 
Max. -Signal Screen Current 
Load Resistance 
Second Harmonic Distortion 
Third Harmonic Distortion 
Power Output 

d-e )  

6Y6G 

6.3  volts 
1 . 2 5  amp 
135 volts 
135 volts 

135 volts 
135 volts 

-13. 5  volts 
13. 5 volts 
'70 
10000 ohms 
'7000 �mhos 
58 ma 
60 Ilia 
3 ma 
1'7 ma 
2000 ohms 
2 . 5  percent 
9 percent 
3 . 6  watts 

The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 

IZO 

N/0 

0 

RVE/lRGE PLRTE CHRilRCTEil/STIC$ 
£,•&..3'1 EstJ•J.JSV 

6Y6G 
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6Y7G RAYTHEON 6Y7G 

s;o 

J.O 

TWIN TRIODE 
POWER AMPLIFIER 

Heater Type Glass Bulb 

The 6Y7G is a twin triode type power am
plifier tube designed for service as a 

Heater Voltage ( a-o or d-o ) 
Heater Current 
Maximum Plate Voltage 
Max. Peak Plate Current 

(per plate ) 
Max. Av. Plate Dissipation 

AMPLIFIER • CLASS B 

Plate Voltage 
Grid Bias 

6 . 3  volts o. 6 amp 
250 volts 
90 ma 
11. 5watts  

180 
0 

No-Signal Plate Current ( per plate ) 
(plate to plate ) 

3 . 8  
Load Resistance 7000 
Power Output 5. 5 

( With average power input = 380 mw. grid 

250 volts 
0 volts 
5 .3  ma 
14000 ohms 
8 watts 
to grid) 

The voltage between heater and cathode should be kept as 
low as possible where they are not directly connected. 

For additional curves refer to the type 79. 

IIVEIIR6E PLHTE CHRRRCTERISTICS 
ERCH TRIODE U/'1/T 
Ef'•&:JV 

19 
6Y16 

IWE/tRGE CHRRRCTERISTICS 
RMPLIFIER• CLRSS B 
Er•UV Ep•2SIJF £,;•0 
IlL •1400D.n 
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6Z7G RAYTHEON 6Z7G 

Plate 'Joltage 
C+rid Bias 
No-Signal Flate 
Load Resi stance 
� ower _,utput 

uual Grid 

TWIN TRIODE 
POWER AMPLIFIER 

Heater Type 
Glass Bulb 

The 6Z7G is a twin triode type amplifier 
tube designed for ser'Iice as a Class B 
power amp11 fier in the output stage of 
storage battery or a-c operated receiv
ers requiring a low heater current tube. 

RATINGS 

Heater Voltage ( a-c or d-c ) 6 . 3  volta 
Heater Current 0. 3 amp 
r.1ax1mum Plate Voltage 180 volts 
Max. Peak Plate Current 60 ma 

( per plate) 
Max. Av. Plate Dissipation 8 watts 

AIIPLIFIER - CLASS B 

135 
0 

Current ( per plate ) 3 
(plate to plate ) 15000 

1. 5 Uri th avera::;� power input !30 mw. grid to grid) 
Load Resistance 9000 
Power Output 2 . 8  
(With average power input = 320 mw. grid to grid) 

180 volts 
0 volts 
4 .2  ma 
20000 ohms 
2.2 watts 

12000 ohms 
4.2 watts 

'l'he voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 

IIVERRGE PI.RTE CHRRRCTERISTICS 6E7G RVERRGE CHRRRCTERIST/CS 
E,-uv HMPLIFIER -CLRSS 8 

£,•6.3" Ep •/35" E5 •0 
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6ZY5G RAYTHEON 6ZY5G 

TWIN DIODE 
FULL llAVE HIGH VACUUJ.i RECTIFIER 
Heater Type Glass Bulb 

sr ll-P8U£B 

� The 6ZY5G is a full wave high vacuum �� type rectifier tube designed for service 
�� in power supplies for storage battery 

;J"::.x�� or a-o operated receivers requiring a � low heater current tube. I "' 6f,1r�G J ocrnL BnSE • FULL WAVE RECTIFIER 

BOTTOM VIEW OF SOCKET 

4ltJ 

""' 

-
;;, 

.J61):::. � �� .. 
""'"' � 
-� ... " -e: � '""� 
/20 D 

"te 
____._ 

Heater Voltage ( a-c or d-e )  
Heater Current 
Maximum A-C Voltage per Plate ( R!lS ) 
Maximum D-C Output Current 
Maximum Inverse Peak Voltage 
r.taximum Peak Plate Current per Plate 
I,Ia.ximum D-C Voltage between 

Heater and C athode 

AVERAGE TUBE VOLTAGE DROP ( approximate )  
(At 3 5  ms .  output current per plate) 

6 . 3  volts 
0 . 3  amp 
350 volts 
35 rna 
1000 volts 
150 ma 

400 volts 

volts 

RVERI/GE OUTPUT CHRRRCTER/STICS 6ZY5G RVERIIGE PLRT£ Er•6.3V 

��· ] '<, "" y_ ---: "' . 
CI•4,;U£ 

. l50"R. t-- E. " I 
t--- . •Joov • 

I . •r5ov. 
� . J200" It l . • ISO " 11 

I 
s m IS 20 Z6 .. 

PC OUTPUT CURRENT-MR. (IJ M 

CHRRRCTERISTIC 
EIICH PLRTE 

lfD £,- •t!i..,v 

86 I 
I 60 

4S I 
40 II 35 

so I � ZS'� ... 1/ � zo !l<  
� j JB " 

� 1/ .. JIJ "(_  
" a "  V zs� o o 5 10 16 �A�{S 

PC Pl. liTE VOLTRGE-VDLT.S (j: 
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t O  RAYTHEON 

TRIODE 
POWER Al.;PLIFIER 

Filament Type Glass Bulb 

The 10 is a triode type amplifier 
tube designed for service in the out
put stage of power amplifiers. 

RATINGS 

Filament Voltage ( a-c '--'r d-e) 
Filament Current 
I,Iaximum Plate Voltage 
Maximum Plate Dissipation 

DIRECT INTERELECTRODE CAPACITAliCES 

Grid to Plate 
Input 
Output 

AMPLIFIER - CLASS A 

Plate Voltage 250 
Grid Biast -23 . 5  
Signal Peak Voltage 18. 5 
Amplification Factor 8 
Plate Resistance 6000 
Transconductance 1330 
Plate Current 10 
Load Resistance 13000 
Power Output 0 . 4  

350 
-32 

2'7 
8 
5150 
1550 
16 
11000 
0 . 9  

AMPLIFIER - CLASS B - TWO TUBES 

Maximum Plate Voltage 
Maximum Plate Current with Signal ( per tube ):j:  
Maximum Plate Input with Signal ( per tube) :j: 
Maximum Plate Dissipation (per tube ):j:  
Typical Operation: 

�!��e 
si�!ia�:pproximate} 

Signal Peak Voltage ( approximate )  
No-Signal Plate Current (per tube ) 
Max. -Signal Plate Current (per tube ) 
Load Resistance ( plate to plate)  
Power Output ( approximate )  
Driving Power - grid to grid ( approx. ) 

250 
-28 

110 
4 
55 
4000 
13 
2 . 1  

350 
-40 

120 
4 
55 
6000 
20 
2 . 3  

10 

~ 
BOTTOM VIEW Of' SOCKET 

'7 . 5  
1 . 25 
425 
12 

7 
4 
3 

425 
-40 

35 
8 
5000 
1600 
18 
10200 
1 . 6  

425 
60 
25 
12 

425 
-50 

130 
4 
55 
8000 
25 
2 . 5  

voltn 
nrp 

volts 
wattc 

volts 
volts 
volts 

ohms 
1-J.mhOS 

ma 
ohms 

watts 

volts 
rna 

watts 
watts 

volts 
volts 
volts 

ma 
rna 

ohms 
watts 
watts 

tGrid bias values are given with respect to the mid-point of a-c operated 
filament. If d. o.  is used the tabulated values of grid bias should be 
decreased by 5 volta and referred to the negative end of the filament. 

+Averaged over any audio frequency cycle. 

50 

Jl 

5 

0 

1/V£/i'l/6£ CHI/Ii'IICTE!i'ISTICS 

1/MPL/F/Eii'-C£/ISS 1/ 
£,-•7.S"A-C e,�4rS £6.,-I#Ov 
SJGifRL • zsv llMS 

r-.. 
I � .. 0 f--� >- 5 "' .  

3 \ 2 �lh .. • �rr-
\ I 

� � ......_Ni£-
0 

0 4 8 /Z /& 20 
UJRP I!ES/$TRIYCE-KILOHMS 

� 
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1 2A RAYTHEON 1 2A 

TRIODE 
DE.rEGT OR OR AJ.:PLIFIER � � 

FilaMent type Glass Bulb 

The 12-A i s  a triode type aP1plif1er tube 
dasigned .for service as a detector or 
amplifier in storage batt ery operated 
receivers . 

Filament Voltage 
Filament Current 
: :aximtun Plate Voltage 

BOTTOM VIEW OF SOCKET 

5. 0 d-o volts 
0.25 amp 
180 volts 

DIRECT Il'TERELEGTRODE CAPAGITAI!GES 

Grid to Plate 
Input 
Output 

A!.iPLIFIER - GLASS A 

Plate 'Voltage 
Grid Dias 
Amplification Factor 
Plate Resi stance 
Transconductance 
Plate Current 
Load Resistance 
Power Output ( 5� second harmonic ) 

90 
-4. 5 

8 . 5  
5400 
1575 
5 
5000 
0. 035 

135 
-9 

8 . 5  
5100 
1650 
6 . 2  
9000 
0.13 

7 . 5  
4 
3 

180 
-13 .5  

8 . 5  
4700 
1800 
7 .7  
10650 
0.285 

volts 
volts 

ohms �mhos 
ma 

ohms 
watts 

If a grid resistor is used, its value should not exceed l mee;ohm. 

DETECTOR - BIASED TYPE 

Plate Voltage 135 180 volts 
-15 -21 volta Grid Bias ( approximate )  

Plate Current Adjusted to 0 .2  rna. with no signal 

Plate Voltage 
Grid 

DETECTOR - GRID LEAK TYPE 

Grid Leak Resistance 
Grid Condenser 

45 
Return to positive 

0,25 to 5 
o. ooo2s 

RAYTH E O N  E N G I N E E R I N G  S E RVICE 

volts 
filament 

megohm 
�:f' 



1 2A5 RAYTHEON 

PENT ODE 
POWER Ali!PLIFIER 

1 2A5 

Heater Type Glass Bulb 

The 12A5 is a pentode type power ampli
fier tube having two heaters which may 
be connected in series for a heater 
voltage of 12. 6  volt s ,  or connected in 
parallel for a heater voltar:e of' 6. 3 volts. BOTTOM VIEWOFSOCKET 
RATINGS Series Parallel 

Connection Connection 

Heater Voltage ( a-o or d-e ) 
Heater Current 

12. 6  6 . 3  
0 . 3  0 . 6  

volts 
amp 

volts 
volts 

Maximum Plate Voltage 
Maximum Screen Voltage 

AMPLIFIER - CLASS A 

Plate Voltage 
Screen Voltage 
Grid Bias 
Amplification Factor 
Plate Resistance 
Transconductance 
No-Signal Plate Current 
No-Signal Screen Current 
Load Resistance 
Second Harmonic 
Third Harmonic 
Power Output 

11'1£/f/16£ PliiTE CH/IIi/ICTEif/STICS 
�,•12.6" DR &�V 
E,u •f61JV 

I/JI 

/ � 
.. .l.t-• I 

I / -,., /; 6D p2' r/ f.--1---
I(J .......... 

'I! f.!:e.:. --
� I �---- --

411 .. � 'I / ·-

· �  -r-

180 
lOO 

100 180 volts 
100 180 volts 

-15 -25 volts 
70 85 
41000 36000 ohms 
1700 2400 �mhos 
17 45 rna 
3 8 rna 
4500 3300 ohms 
2 . 5  6 . 5  percent 
9 8 percent 
0 . 7  3 . 4  watts 

12/IS IIVEifii(JE CH/1/lRCTE/f/ST/CS 
IIMPLIF/Eif-ClRSS II 
Ef�OIIl.f" Ep-IIJO'f � 

... E6-N'( Eliiii•I7.7YRftt15 

.u E  .. � ... urpu ;._ 
I I �"----.!t� I u8 � .. � 

60 

� li��EN 
f � -411� 

\: � ';/ � lO �  •-IIOV 15 � �� � �.p _L .. � ........ 
ID 

-
0 D ., 

1-- 1---
100 , .... 2fJ() r.<D 

PLRTE VOl.. TN�- VOLTS 
JtJO 

/IJ I lQ !f!:i,  
--sov � '���--- � 
-'E-:!4 ... � � 10 � 

- �MI' • � Vi'"' .� 
.HO - z • 4 ... ·.� �t 

LORP IESISTRHCE-KilOHM$ � 
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1 2A7 RAYTHEON 

DIODE-PENT ODE 
RECTIFIER-POWER AMPLIFIER 

1 2A7 

Heater Type Glass Bulb 

The 12A7 is a diode-pentode type tube 
designed for sei �ice as a half wave rec
tifier and power amplifier in the out
put stage of a-o - d-o receivers. 

RATINGS 

Heater Voltage (a-c or d-o )  
Heater Current 

Pentode Section 
Maximum Plate Voltage 
Maximum Screen Voltage 

BOTTOM VIEW OF SOCKET 
12. 6 volta 
o. 3 amp 

135 volta 
135 volta 

AMPLIFIER - CLASS A - PENTODE SECTION 

Plate Voltage 
Screen Voltage 
Grid Bias 
Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 
Screen Current 
Load Resistance 
Power Output 

135 
135 

-13 . 5  
100 
0. 102 
975 
9 
2.5 
13500 
0 . 55 

volts 
volts 
volts 

megohm 
IJ.Illhos 

ma 
rna 

ohms 
watts 

HALF WAVE RECTIFIER - RECTIFIER SECTION 

Maximum A-C Plate Voltage (RMS) 125 volts 
Maximum D-C Output Current 30 ma 
Average Tube Voltage Drop 

( At 60 ma, output current ) 
15 volts 

PEffTOD£ SECT/Off-II'IEill/6£ Pl./IT£ CH/1/NICTEil/ST/CS 12117 11'1£/t/16£ CHRifiiCT£/iiST/CS 

.. E. • 12.6" •I$5Y 

� 
ts 1/ -zo �  J......:"' •• 

I I/ ... .-9.0" 
15 >:: II 1.--::: I/ lO a  --13-5" 

s � � v --1&0' 
.. -� ·-
� ·-

0 0 "' 40 60 80 /()() '"' ,., /60 180 ttJO zzo 
PLRTE VOLTIIGE-VOL TS 

/60 II'IER/16£ 0/JTPIIT CHRRRCT£/i/STJCS 
EF•IZ.6V 'S::::-r-!!CTIF/£/l SECT/Off �E«a 140 

" � � � � � ;._ , ... � · a  

' 0:  .......... .......... � -- ' IECT.  §! %<7: 
' ........ t: �lc ...... ....... ·� � ...... � � 80§! ...... � � --- Eac•lt5V ;:........ -� 60� ---- EIIC-=115V ·-

40 1! I I I 
D 5 10 15 zo 25 30 35 4D 

PC OUTPUT WllllEffT-MR. (I) 

CLIISS II OPE/iRTIOfl 
Et •IZ.6V £psJ35V Esc;•IJSV Ec.,-13.5' 
S/&ltRL ROJl/STED TO I,. •;t,u.. 

575 � � 
� ··' 

� " 5t5� 
... � / 

� 
.,..:t -

15� .......... � ��� --/0 ,  � k1 ./ 
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1 2Z3 RAYTHEON 1 2Z3 

DIODE 
HALF WAVE HIGH VACUUJ.! RECTIFIER 

Heater Type Glass Bulb 

The 12Z3 is a half wave high vacuum type 
rectifier tube designed for service in 
a-o - d-o receivers. 

BOTTOM VIEW OF SOCKET 

HALF WAVE RECTIFIER 
Condenser or Choke Input Filter 

Heater Voltage ( a-c or d-e )  
Heater Current 
Maximum A-C Plate Voltage ( R :S )  
Maxi.mum Inverse Peak Voltage 
Maximum D-C Output Current 
r.Iaximum D-C Voltage between 

12. 6 
0. 3 
250 
'700 
60 

Heater and Cathode 350 

AVERAGE TUBE VOLTAGE DROP ( At 120 rna. output current ) 

... '<., ...._............ ----- UD 

�� IIV�RRGE OUTPUT CHRRRCTER/ST/CS """ "'- ........._1-A-RC.zai�--Er•IZ.�:!� IZ'E3 

..... r---:: c • lLJ'-

... 
'!'.... ............ 

Z2D 

,.. � -..... c� zoo 

Z2D � ""-. ...... 180 

18 

RVERRGE PLRTE 
CHRRRCTERISTIC 
E1 •JZ.6'� 

volts 
amp 

volts 
volts 

rna 

volts 

volts 

I 
l: ' ""'� �+ ,.. I 

••A � � E "'·� . 1/ - g � �,-+-+----"'K.........._�--f .... � r--+-+-+-t----Jr--+--l 
160 t- 1----t-+-+--t---t-+-+-+----............ "'1 ,zo/.. 1----t-+-+-h�/--+--l � t::::: t:-. � I 
140 �t--..;:::t"""'ik�-+-:d-+-11-+----1 ""� t--+-+---t-----ctl-----i--+---1 "1'-.'� ..... ""j;;r-r-- -- C•/6_,qF � I ItO .. - = 80 � t----t-+--+J'--t---1--t---J K p.,...��-��� � .. 1 JOD 60 � 1--t-+-f-+-+----t--+--i -............. --.� L " I 80 I ..._, [""'--. --. �. _._ 40" 1--t-�-f--t-+--t----4 -- t:- 2rJ / 16 60 
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/ Z4� 
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D.C.PLRTE VOLTRGE-VOLTS/ G,; 
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1 5  RAYTHEON 1 5  

PENT ODE! 
AMPLIFIER 

Heater Type Glass Bulb 

The 15 is a pentode type amplifier tube 
designed for service in battery operat
ed receiver� requiring a low voltage 
heater type tube. 

RATINGS 

Heater Voltage 
Heater Current 
Max. Plate Voltage 
Max. Screen Voltage 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate ( with shield) 
Input 
Output 

A!.!PLIFIER - CLASS A 

H 
I 

BOTTOM VIEW OF SOCKET 
2 . 0  d-o volts 
0 . 22 amp 
135 volts 
67. 5 volts 

0 . 01 max. 
2 . 35 
7 . 8  

Plate Voltage 67. 5 
6'7. 5  

135 
6'7.5 

volta 
volts 
volts 

Screen Voltage 
Grid Bias 
Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 

-1 . 5  
450 
0 . 63 
'710 
1 . 8 5  
0 . 3  

-1. 5 
600 
o.s 
'750 
1 . 85 
0 . 3  

megohm 
)llllhos 

rna 
ma Screen Current 

The voltage between heater and cathode should be as low as possible. It 
should never exceed 22. 5 volts. 

RVEIIR6E PLRTE CHRIIRCTE/1/ST/CS 15 RVE/lR6E CHRRRCTERISTICS 
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1 9  RAYTHEON 

TWIN TRIODE 

Filament Type Glass Bulb W POWER AMPLIFIER 

STIZ-P/JIJIB 

J The 19 is a twin triode type power am� plif'ier tube designed for service as a 
• � � Class B amplifier in the output stage of tJ � w� battery operated receivers. The rat ings 

�� ���a!!��t����!nt �h:�:ct��!����=i ex
���� 

6 PROIVG 1 those of the type 1J6G. 
5MIIU � � RATINGS 

Filament Voltage 
Filament Current 
Maximum Plate Voltage 
r�Iaximum Peak Plate Current ( per plate ) 

Plate Voltage 
Grid Bias 

AMPLIFIER - CLASS B 

No-Signal Plate Current ( per plate ) 
Load Resistance (plate to plat e )  
Power Output ( approximat e )  
Average Power Input (grid to grid} 

135 
-6 

0 , 5  
10000 
1 , 6  
0 , 095 

135 
-3 

2 
10000 
1, 9 
0 , 13 

1 9  

F I 6 
BOTTOM YIEW Of SOCKET 

2 . 0  d-e 
0 , 26 
135 
50 

135 
0 
5 
10000 
2. 1 
0 , 17 

volts 
amp 

volts 
ma 

volts 
volta 

rna 
ohms 

watts 
watts 

For additional curves refer to the type 1J6G. 
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1/VERIIGE PLIITE CHIIRRCTERISTICS 
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20 RAYTHEON 

TRIODE 
POWER M�PLIFIER 

Filament Type Glass Bulb 

The 20 is a triode type power amplifier 
tube designed for service in the output 
stage of battery operated receivers. 

RATINGS 

20 

IJ()TTOM VIEW OF SOCKET 

Filament Voltage 
Filament Current 
Maximum Plate Voltage 

3 . 0  3 . 3  d-o volts 
0. 125 0 . 132 amp 

135 volts 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate 
Input 
Output 

�PLIFIER - CLASS A 

Plate Voltage 
Grid Bias 
Amplification Factor 
Plate Resistance 
Transc onductance 
Plate Current 
Load Resistance 
Power Output ( 5% second harmonic ) 

22 RAYTHEON 

TETRO DE 
�PLIFIER 

90 
-16 . 5  

3 . 3  
8000 
415 
3 
9600 
45 

Filament Type Glass Bulb 

The 22 is a tetrode type amplifier tube 
designed for service as a highfrequenoy 
amplifier in battery operated reoeivers. 

4.1 
2 . 0  
2 . 3  

135 
-22 . 5  

3 . 3  
6300 
525 
6 . 5  
6500 
110 

volts 
volts 

ohms IJ,mb.OS 
rna 

ohms mw 

22 

BOTTOM VIEW OF SOCKET 
RATINGS 

Filament Voltage 
Filament Current 
Maximum Plate Voltage 
Maximum Screen Voltage 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate 
Input 
Output 

�PLIFIER - CLASS A 

Plate Voltage 
Screen Voltage 
Grid Bias 
Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 
Screen Current 

135 
45 

-1. 5  
270 
0 . 725 
375 
1 . 7  
0 . 6  

3. 3 d-o 
0. 132 
135 
67. 5 

volts 
amp 

volts 
volts 

0 . 020 max . *  llllf 
3 . 3  1-Lilf 
12 lllli' 

135 
67. 5 

-1. 5 
160 
0. 325 
500 
3 . 7 
1 . 3  

volts 
volts 
volts 

megohm 1-!mhOS 
rna 
ma 

If a grid resistor is used, its value should not exeeed 5 megohms with a 
screen voltage of 45 volts , or 1 megohm with a screen voltage of 67.5 volts. 

<oWith tube shield 
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/0 

• 

8 

7 

24A 

�=� l.l !<� 
!J'f/Ju. .� � 

5Pa»>G J ME/1 /IIJSE 

. """' 

Plate Voltage 
Screen Voltage 

RAYTHEON 

TETRODE 
DETECTOR OR AMPLIFIER 

Heater Type Glass Bulb 

The 24-A is a tetrode type amplifier 
tube designed for service as a detect
or amplifier in a-o operated receiv
ers. 

RATINGS 

Heater Voltage ( a-c or d-e) 
Heater Current 
Maximum Plate Voltage 
Maximum Screen Voltage 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate 
Input 
Output 

AMPLIFIER - CLASS A 

180 
90 

24A 

BOTTOM VIEW OF SOCKET 
2. 5 volts 
1.'75 amp 
250 volta 
90 volta 

o.oo? max.* �\.Lf 
5 !1\1f 
10. 5 \1\kf 

250 volts 
90 volts 

Grid Bias 
Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 

-3 
400 
0. 4 
1000 
4 
1 . 7  

- 3  
630 
0 . 6  
1050 
4 

volts 

megohm 
IJ,rnhOS 

ma 
Screen Current 1.7 ma 

DETECTOR - BIASED TYPE 

Plate Voltage 
Screen Voltage 
Grid Bias ( approximate )  
Plate Load 
Plate Current 

250 volts 
20 to 45 vel ts 

-5 volta 
0 . 25 megohm 

Adjusted to 0 . 1  rna. with no signal 

DETECTOR - GRID LEAK TYPE 

Plate Voltage 
Screen Voltage 
Grid 
Plate Load 

180 max. volts 
20 to 45 volta 

Conventional Grid Leak and Condenser 
0 . 2 5  megohm 

The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 
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25A6 
25A6G 

RAYTHEON 
25A6 
25A6G 

PENT ODE 
POWER AMPLIFIER 

Heater Type 
Metal Bulb-25A6 Glasa Bulb-25A6G 

The 25A6 is a pentode type power am
plifier tube designed f'or service in 
the output stage of' a-o-d-e receivers. 
The ratings and electrical character
istics are identical with those of' the 
type 43 .  

RATINGS 25R66 -/fOCO!t!tECT!P!t 

TP IItP!!t 
Heater Voltage ( a-c or 
Heater Current 
Max. Plate Voltage 
Max. Soreen Voltage 

d-o )25 volta 
0. 3 amp 
180 volta 
135 volts 

Plate Voltage 95 
Screen Voltage 95 

135 
135 

Grid Bias -15 -20 
Amplification Factor (approxJ 90 
Plate Resistance ( approx. ) 45000 
Transconductance 2000 
Plate Current 20 
Screen Current 4 
Load Resistance 4500 
Total Harmonic Distortion 11 
Power Output o. 9 

85 
35000 
2450 
3'7 
8 
4000 
9 
2 

180 volts 
135 volts 

-20 volts 
100 
40000 ohms 
2500 !.!mhOS 
38 ma 
'7 .5  ma 
5000 ohms 
10 percent 
2 . '75 watts 

Heater to cathode bias should not exceed 90 volts d-o, 
the negative heater terminal and the cathode. 

as measured between 

For additional curves refer to the type 43. 

100 

1/VERI/GE Pli/TE CHI/Rf/CTER!STICS 
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25A7G RAYTHEON 

DIODE PENTODE 
RECTIFIER POWER AMPLIFIER 

Heater Type Glass Bulb 

25A7G m• -:)1� 1 1J tJ'J::r. .. � 
The 25A7G is a diode-pentode type tube 
designed for service as a half wave 
rectifier and power amplifier in the 
output stage of a-o - d-e receivers. 

� 
8 PilOifG J� MEPIUM 

IJCTRL 8/ISE 
. �>!! 

RATINGS 

Heater Voltage ( a-c or d-e) 
Heater Current 

Pentode Section 
J.�a;x:imum Plate Voltage 
l iaximum Screen Voltage 

25 volts 
0.3 amp 

100 volts 
100 volts 

AEPLIFIER - CLASS A - PENTODE SECTION 

Plate Voltage 
Screen Voltage 
Grid Bias 
Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 
Screen Current 
Load Resistance 
Total Harmonic Distortion 
Power Output 

100 
100 

-15 
90 
30000 
1800 
20, 5 
4 
4500 
9 
0.77 

volts 
volts 
volta 

ohms 
IJ,mhOS 

ma 
ma 

ohms 
percent 

watts 

HALF WAVE RECTIFIER - RECTIFIER SECTION 

Maximum A-C Plate Voltage RMS 
Maximum D-C Output Current 

IIVE2RGE PLRTE CHII211CTE213TICS 
PEffTODE SECTION - Et•ZSI/ �0 -+ 

/ L· 
f./ ·-rov 
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• !.25• "' ----
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RECTIFIER SECT/Off Ef•Z6V 
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75 

volts 
ma 
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2!5B6G 

Plate Voltage 
Screen Voltage 
Grid Bias 

RAYTHEON 

Heater Voltage ( a-c  or 
Heater Current 
Maximum Plate Voltage 
Maximum Screen Voltage 

AMPLIFIER - CLASS A 

fi-e) 25 
0 . 3  
95 
95 

95 
95 

-15 

2!5B8G 

volts 
amp 

volta 
volts 

volts 
volts 
volts 

Plate Resistance 
Transconductanoe 
Plate Current 
Screen Current 
Load Resistance 
Total Harmonics 
Power Output 

Subject to considerable 
4000 

variation 
IJ.IIlhos 

45 
4 
2000 
10 
1 , 75 

""' 
ma 

ohmJI 
peroent 

watts 

The voltage between heater and cathode should be kept as low as possible 
where they are not direotly connected. 
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25L6 
25L6G 

RAYTHEON 

TETRODE 
POWER AMPLIFIER 

Heater Tn>e 
!r.etal Bulb-25L6 Glass Bulb-25L6G 

The 25L6 is a tetrode type power am
plifier tube designed for service in 
the output stage of a-o - d-o reoei v
era. 

RATINGS 

Heater Voltage ( a-c or d-e ) 
Heater Current ' 
Maximum Plate Voltage 
Maximum Screen Voltage 

AMPLIFIER - CLASS A 

Plate Voltage 
Screen Voltage 
Grid Bias* 
Signal Peak Voltage 
Ampl1f'1oation Factor 
Plate Resistance { approx. ) 
Transconductance 
No-Signal Plate Current 
Max. -Signal Plate Current 
No-Signal Screen Current 
Max. -Signal Screen Current 
Load Resistance 
Total Harmonic Distortion 
Second Harmonic Distortion 
Third Harmonic Distortion 
Power Output 

110 
110 

-'7 , 5  
7 . 5  
82 
10000 
8200 
49 
54 
4 
9 
1500 
11 
10 
4 
2,1 

25L6 
25L6G 

I (l 

MTTOM VIEW OF SOCKET ZSL6frlf0 CONNECTION TO# 1 PIN 
25 
0,3 
110 
110 

110 
110 

-7. 5 
7,5 
82 
10000 
8200 
49 
50 
4 
11 
2000 
10 
3, 5 
8 , 5  
2,2 

volta amp 
volts 
volts 

volts 
volts 
volts 
volts 

ohms IJ,mh08 
ma 
ma 
ma 
ma 

ohms 
percent 
percent 
percent 

watts 

The voltage between heater and cathode should not exceed 90 volts, as meas
ured between the negative end of the heater and the cathode. 

*Transformer or impedance input systems are reconunended. If resistance 
coupling is used, the d-e resistance in the grid circuit should not exceed 
0.5 megohm with self-bias , or 0.1 megohm with fixed-bias. 
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25Z5 RAYTHEON 25Z5 

TWIN DIODE 
HIGH VACUUM RECTIFIER 

VOLTAGE DOUBLER 
Heater Type Glass Bulb 

The 25Z5 is a high vacuum type rectifi
er tube designed for service as a half 
wave rectifier or voltage doubler in 
a-c - d-o receivers. 

VOLTAGE DOUBLER 

Heater Voltage ( a-c or d-o) 
Heater Current 
Maximum A-C Voltage per Plate (RMS) 
r.taximum Peak Plate Current 
Maximum D-C Output Current 

HALF-WAVE RECTIFIER 

Without 

6 
IJ(JTTOM VIEW OF SOCKET 

25 
0 . 3  
125 
500 
lOO 

With 

volts 
runp 

volts 
ma 
ma 

S.3ries Resistor* 
Heater Voltage ( a-c or d-e )  
Heater Current 

Series Resistor 
25 
0 . 3  

2 5  volts 
0 . 3  amp 

Maximum A-C Voltage per Plate ( RMS ) 
Maximum Peak Current per Plate 
Maxinrum D-C Output Current per Plate 

125 
500 
85 

250 volts 
500 ma 
85 ma 

As a half"-wave rectifier, the two sections may be used either separately or 
connected in parallel. 

*A-C plate voltages greater than 125 volts require the use of a. 100 ohm 
series resistor in each nlate lead or a 100 ohm series resistor oormnon to 
bott� plates.  The latter· connection gives somewhat poorer regulation. 
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25Z6 

25Z6G 
RAYTHEON 

TWIN DIODE 
HIGH VACUUM RECTIFIER 

VOLTAGE DOULLER 
Heater Type 

25Z6 

25Z6G 

·;etal Bulb-25Z6 Glass Bulb-25Z6G 

VOLTAGE DOUBLER 

Heater Voltage ( a-c or d- e )  
Heater Current 

2sz66 \1] Max1urwn A-C Voltage per Plate 
sr ;z�PBf1l6 Maximum Peak Plate Current 

Maxinnun D-C Output Current 

9i .� HALF WAVE RECTIFIER '::I'CI 
Heater Voltage ( a- a  or d-o) 
Heater Current 

I tJ 
BOTTOM VIEW OF SOCKET 
Z5l66-/'IOCO!I/1£CTIOtf 

TO iff P/tf 

(RMS) 

Without 
Series 

25 
0 , 3  
125 
500 
85 

With 
Series 

volts 
amp 

volt s 
ma 
ma 

Resistor 
25 

Resi st or* 
25 volts 
0 , 3  amp 

Max, A-C Voltage per Plate ( RJ,IS ) 
Max. Peak Plate Current per Plate 
Max. D-C Output Current per Plate 

0,3 
125 
500 
85 

250 volta 
500 me. 
85 me. 

As a half-wave rectii'ier, the two sections may be used either separat ely or 
connected in parallel. 

*A-C plate voltages c;reater than 125 volts require the use of a 100 ohm ser
ies resistor in each plate lead or a 100 ohm series resistor common t o  both 
plat e s .  The latter connection gives sor:,ewllat p0orer regulation. 
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26 RAYTHEON 

TRIODE 
AMPLIFIER 

"" �' ll Filament Type Glasa Bulb 

�� 
,g·::z. J 

The 26 is a triode type amplifier tube 
designed for service in a-o operated 
receivers. 

RATINGS --- j"l.'!! MEP. #RSE 
Filament Voltage ( a-c or d-o) 
Filament Current 
Maximum Plate Voltage 

. "'�" 
DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate 
Input 
Output 

AMPLIFIER - CLASS A 

Plate Voltage 
Grid Biaat 
Amp11f1oation Factor 
Plate Resi stance 
Transoonductanoe 
Plate Current 

90 
-7 
8.3 
8900 
935 
2.9 

135 
-10 
8.3 
7600 
1100 
5.5 

26 

~ 
BUTTOM VIEW OF SOCKET 

1 . 5  
1 . 05 
180 

8. 1 
3.5 
2.2 

180 
-14.5 
8.3 
7300 
1150 
6.2 

volts 
amp 

volts 

1"1-Li' lllli' 
llllf' 

voUs 
volta 

ohmJI 
i!mbOS 

ma 

tGrid Bias measured from mid-point of a-o operated filament . 
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27 RAYTHEON 27 

TRIODE 
DRrECTOR OR AJ.!PLIFIER 

Heater Type Glass Bulb 57 INBUI.B � The 27 is a triode type amplifier tube 
� ��;;t. designed f'or service as a detector or 

:���� ampl1f'1er in a-o operated receivers. 

J�'t RATINGS 

Heater Voltage ( a-o or d-o ) 
Heater Current 'r..., Maximum Plate Voltage 

DIRECT INTERELECTRODE CAPACITANCES 

Plate Voltage 
Grid Bias 

Grid to Plate 
Input 
Output 

AMPLIFIER - CLASS 

Amplification Factor 
Plate Resistance 
Transconduct ance 
Plate Current 

A 

90 135 
- 6  -9 

9 9 
11000 9000 
820 1000 
2 . 7  4. 5 

BOTTOM VIEW OF SOCKET 

180 
-13. 5 

9 
9000 
1000 
5 . 0  

2 . 5  volts 
1.75 amp 
250 volts 

3 . 3  
3 . 5  
3 . 0  

250 
-21 

9 
9250 
975 
5.2 

YOlts 
\rolts 

ohrla 
jJJTJb.OS 

rna 

If a grid resistor i s  used, its value should not exceed 1 IT.e:=;oiun 

DETECTOR - BIASED TYPE 

Plate Voltage 250 275 max. volts 
-30 -33 volts Grid Bias ( ap�roximate ) 

Plate Current+ Adjusted to 0 . 2  ma. with no si::;nal 

Plate Voltage 
Grid 

DETECTOR - GRID LEAK TYPE 

Grid Leak Resi stance 
Grid Condenser 

45 volts 
Return to C athode 

l to 5 megohms 
0. 00025 �f 

The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 

4:With normal maximum signal the average d-e plate current should not exceed 
5 ma. 
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30 RAYTHEON 

TRIODE 
DETECTOR OR AJ,;PL1FIER 

Filatnent ':Pype Glass Bulb 

J: i.,le 30 � s  a triode type amplifier tube 
desi·3�cd for service as a detector or 
mr,plifier in battery operated receivers. 

with those of the 

30 

BOTTOM VIEW OF SOCKET 

2 . 0  d-e volts 
0, 060 amp 
180 volta 

Il:TERELECTRODE CAPACITANCES 
to Plate 

Input 
Output 

A::PLIFIER - CLASS A 
1J1ate VoltaBe 
Grid ;_,ias 
.11mplifica tion Fact or 
l-'late Re.si:otance 
'l'ransconductance 
Plate Current 

If' a grid resistor is used, lts 

90 
- 4 , 5  

9 , 3  
11000 
850 
2 , 5  

value should not 

A',;PLIFIER - CLASS B - TWO TUBES 
r.Iaximw:1 r'late Tloltage 
i.iaximur.� :t'eak Fl2.t e Curre·1t ( per tube) 
l.iaxirmu:, :t�o-Sienal ?late Current (per tube ) 
Typical Operation : 

FlHte 'loltage 
Grid 0ias 
�7o-Si::1:al Plate Current (per tube)  
Load Resistar.ce ( plate t o  rlr- t e )  
Power Outputt 

{W:i th average poJ.ver lYJr:--·.Jt :::: 260 mvr. grid to grid) 

DETECTOR - BIASED TY?E 

135 
- 9  

9,3 
10300 
900 
3, 0 

exceed 

100 
-13 . 5  

9, 3  
10300 
GOO 
3,1 
2 megohms. 

130 
50 
1 , 5  

157 , 5  
-15 

0,5  
'.1000 
2,1 

volts 
volts 

ohms 
J.LmhOS 

rna 

volta 
rna 
ma 

volts 
volts 

ma 
ohms 

watts 

Plate Voltage 90 
-9 

Adjusted 

135 180 volts 
Grid Bias ( aprroxi ate )  
Plate Current+ 

DEi'ECTOR - GRID LEA." TYPE 

-13, 5 -18 volta 
to 0.2 rna. with no sienal 

Plate Volta"e 45 max. volts 
Grid Returned to r:: ositive .fil�ment 
Grid Leak Resi<'tance � 1 to 5 megolln}s 
Grid Condenser 0. 00025 J.L1' 
tYath one type 30 as driver operated at plate voltage of 157.5  volt s ,  ;:,rid 

bias of -11 . 3  volts,plate load of appro:xir.-1ate1y 18000 ohma , and input trans
former ratio,primary to 1/2 secondary , of 1. 165. Total distortion is 6%' to 7'f,. 

:j:W:! th ncrmal maximum s1 -�nnl the averaee d-e plate current ch ,�tld not exeeed. 
2 na.  

For additional curves refer to t�n e  type 1H4G. 

f/VERf/uE PLf/TE CHf/Rf/CTERISTICS 30 
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3 1  RAYTHEON 

TRIODE 
POWER AMPLIFIER 

31 

Filament Type Glass Bulb 

~ The 3l is a triode type power amplif'ier 
tube designed for service in the output 
stage of battery operated receivers. 

RATINGS 

Filament Voltage 
Filament Current 
Maximum Plate Voltage 

DIRECT INTERELECTRODE CAPACITANCES 

Plate Voltage 

Grid to Plate 
Input 
Output 

AMPLIFIER - CLASS A 

Grid Bias 
Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 
Load Resistance 
Power Output ( 5% second harmonic )  

RVE/lRGE PLRTE CHR/lRCTERISTJCS 
c, .. z.ovoc 

30 

25 

zo 

5 

.31 

1 
� 6 �  
� 5 '  � 

1-H<-t-.-1 4� 
� · �  
� 2 �  
� 

BOTTOM VIEW ot SOCKET 

135 
-22. 5 

3 , 8  
4100 
925 
8 
7000 
185 

2.0 d-o volts 
0,13 amp 
180 volts 

6,7  ��:r 
3,5 ��:r 
2.7 �u:f 

180 volts 
-30 volts 

3,8  
3600 ohms 
1050 J,lmhOB 
12. 3 ma 
5700 ohms 
375 mw 

RVERRGE CHR/liiCTEiJSTICSl 
Er•l ovoc JOO Ep•IBOV ,--- I 

/, 
Ah1PLIFKATION F-RCT 

-

/ 
;f -r;! l 

\ �  ' v {\ � .. rr ' � ""IJ"s,s �::� � -- 4  .....:r� -
r- -- ---

. -

___j j__) 
4 8 JZ 16 

PLRTE CURRENT-MR. 

! 
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32 RAYTHEON 

TETRODE 
DETECTOR OR fL',iPLIFIER 

32 

Filament Type Glass Bulb 

The 32 is a tetrode type amplifier tube 
designed for service as a detector or 
amplifier in battery operated receiv
ers. 

F +  
I 

RATINGS 

Filament Voltage 
Filament Current 
Maximum Plate Voltage 
Maximum Screen Voltage 

fJOTTOM VIEW Or SOCKET 

2. o d-o 
0, 060 
180 
6'7, 5 

volta 
amp 

volts 
volts 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate 
Input 
Output 

AMPLIFIER - CLASS A 

Plate Voltage 
Screen Voltage 
Grid Bias 
Amplification Factor 
Plate Resist ance 
Trans conductance 
Plate Current 
Screen Current 

135 
6'7, 5  

-3 
610 
0 , 95 
640 
1,'7  
0. 4 

0, 015 rnax. *  �w,f 
5 . 3  l!flf 
10. 5  ��Lf 

180 volts 
6'7, 5  volts 

-3 volts 
'780 
1 , 2  megohm 
G50 ]..Lmhos 
1,'7 rna 
0, 4 max, rna 

If a grid resistor is used, i t s  value should not exceed 2 megohms. 

DETECTOR - BIASED TYPE 

Plate Supply Voltage 
Screen Voltage 
Grid Bias ( approximate )  
Plate Load 
Plate Current 

135 180 volts 
45 6'7. 5 volts 

- 4 . 5  - 6  volts 
0.1 mef\ohm or equivalent impedance 
Adjusted to o. 2 rna. with no signal 

DETECTOR - GRID LEAK TYPE 

Plate Voltage 
Screen Voltage 
Grid 
Plate Load 
Grid Leak Resistance 
Grid Condenser 

*With tube shield. 

RV£12RGE PLRT£ CHRI2RCT£12/STICS 

5.0 

... 

... 

c,•z.o"DC 
Eso•67.!fV 

;:��! ��!�;::� v 
i/ 

Lo 
__ , 

...-

0 , 1  

32 

135 volts 
Up to 45 volts 
Return � o  positive filament 

mecohm or equivalent impedance 
1 to 5 megohm 
0, 00025 l!i' 

2.0 

IIVERR6E CHRRIICTE�ISTICS 
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33 RAYTHEON 

PllNTODE 
POWER AMPLIFIER 

33 

Filament Type Glass Bulb 
STI" BUlB 

� The 33 is a pentode type power ampli� fier tube designed for service in theo 

�l!e output stage of' battery operated re-

rp,•-N� 
RATIITGS 

., ,_,...,.., Filament Voltage 
MED. 8IISE Filament Current 

BOTTOM VIEW OF SOCKET 

i/l"ffk �,..,_.., ceivers. 

Maximum Plate Voltage 

2.0 d-o 
0.26 
180 

volts 
amp 

volte 
volts � Maximum Screen Voltage 180 

AMPLIFIER - CLASS A 

Plate Voltage 
Screen Voltage 
Grid Bias 
Amplification Factor 
Plate Resi stance 
Transconductance 
Plate Current 
Screen Current 
Load Resistance 
Power Output ( 7% total distorti on) 

RVE/lRGE PLRTE CHR/lRCT£1?/ST/CS 

c,-z.rloc EMs/BOV 

60 

5S 
.o 

� -
v f4s .-5v 

v _.. -flo I l/ .. -ro" 

35� '/ v � ao l- r/ --15" � --

33 

135 
135 

-13.5 
70 
50000 
1450 
14.5 
3 
7000 
o, 7 

180 
180 

-18 
90 
55000 
1700 
22 
5 
6000 
1 . 4  

volts 
volts 
volts 

ohms 
!J,mhOB 

rna 
rna 

ohms. 
watts 

RVE/lf/6£ CHRI?f/CT£1?/ST/CS 1/MPLIF/£1? - CLIISS II 
q•t.O"DC Ep•IBO'� £e•-JB'� 

1::! SIGNRL -12.5" I?MS 

'6 !t v ��.-� r'e(l 
'-"�1/ lZ;;: � /.0 0: 
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� 24 � 

25� () r/ - -- --r-='5-�n"O' cu Re"F== 20 :.:  
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15 .. 
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� r\. 14� ..0: 4 6 B /0 "/c.-C, 250 275 
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34 

.. : l.l 
,r.. "� 
.. .... J 

4PPIJNfJ J
� 

MCP. IRSE 

. ">!., 

Plate Voltage 
Screen Voltage 

RAYTHEON 

PENT ODE 
REMOTE CUTOFF AMPLIFIER 

Filament Type Glass Bulb 

The 34 is a pentode type amplirier 
tube with remote cutorf characteris
tics designed for service as a high 
frequency amplifier or mixer in bat
tery operated receivers. 

RATINGS 

Filament Voltage 
Filament Current 
I.iaximum Plate Voltage 
1laximum Screen Voltage 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate 
Input 
Output 

AMPLIFIER - CLASS A 

6?,5 
67,5 

135 
67 . 5  

Grid Bias 
Amplification Factor 
Plate Resi stance 
Transconductance 
Plate Current 

-3 
224 
0 , 4  
560 
2 . 7  
1 . 1  
15 

-3 
360 
0 , 6  
600 
2 . 8  
1 , 0  
15 

Screen Current 
Transcnndn�tance 

(At -22 , 5  volts bia s )  

MIXER - SUPERHETERODYNE CIRCUIT 

Plate Voltage 
Screen Voltage 
Grid Bias ( approximate ) t  

67, 5  
67, 5 

-5 

135 
135 

-5 

34 

BOTTOM VIEW Of SOCKET 

2 , 0  d-o 
0, 060 
180 
67 , 5  

volts 
amp 

volts 
volts 

0 , 015 max, * ��f 
6 ��:f' 
11, 5  ��1' 

180 
67, 5 

-3 
620 
1 
620 
2 , 8  
1 , 0  
15 

180 
180 

-5 

volts 
volts 
volts 

megohm 
IJ.mhOS 

ma 
rna 

1-LmhOB 

volts 
volts 
volts 

tThe grid bias shown i s  minirm.un for an oscillator peak voltage of 4 volta 

*With tube shieldw 

RVERRGE PLRTE CHRRRCTERIST/CS 
EF•Z.O'�J>C E,so •67.Sv 

6.0 

5.5 

5JJ .. 

-1--1--
4.5 

M I •-l.!iv I .15 +---
II ... "' 'I --3.0" 

:!; 1--

34 

6.0 

5.5 

s.o 

«5 

40 

3.5 <i  
::!; 

3.0 � 
� 

RVERRGE CHRRRCTERISTJCS 
EF•Z.D"DC Ep•JSO" E,u;•67.5y 
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I 1lO 

640 .I I ¥! ·u 560� [" � 
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z.s � I ll 
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35-51 RAYTHEON 

TETRO DE 
REMOTE CUTOFF AMPLIFIER -jJIIII'r-•• Heater Type Glass Bulb 

The 35/51 is a tetrode type amplifier 
ST/4 8111.6 tube with remote cutoff oharaoteria-

� tios designed for service as a high � frequency amplifier or mixer in a-c 
1111 operated receivers. �"OJl'l .� 

MED IJIIS£ 

RATINGS 

Heater Voltage ( a•e or d-e) 
Heater Current 
Maximum Plate Voltage 
Maximum Screen Voltage 5PBOHO j� 

. 
"'��> DIRECT INTERELEOTRODE CAPACITANCES 

Grid to Plate 
Input 
output 

AMPLIFIER • OLASS A 

Plate Voltage 
Screen Voltage 
Grid Bias 
Amplif'ication Factor 
Plate Resistance 
Transconductance 
Plate Current 
Screen Current 
Transconductance 

(At •42 , 5  volts bias ) 

180 
90 

-3 min. 
305 
0 , 3  
1020 
6,3 
2,5 
2 

MIXER - SUPERHETERODYNE CIRCUIT 

Plate Voltage 
Screen Voltage 
Grid Bias ( approximate )  

35-51 

2,5 volts 
1,'75 amp 
250 volts 
90 volto 

0, 00'7 max,* 111J.1' 
5 llll1' 
10,5 llllf 

250 
90 

-3 min. 
420 
0, 4 
1050 
6 , 5  
2 , 5  
2 

250 
90 

-'7 

volts 
volta 
volts 

megohm llmhOS 
ma 
ma 

llmhos 

volts 
voUs 
vo1to 

The grid bias is not critical with an oscillator peak voltage 1 volt less 
the grid bias. 

The voltage between heater and cathode should be. kept as low as possible 
where they are not directly connected. 

*With tube shield, 

RVE/lRGE PLRTE CHRIIRCTE/l/STICS 35/SI RVE/lRGE CHR/lRCTE/l/ST/CS 
EF •z.sV Ess •90v E,•2.5V Ep•zsov E,s6•90V 

12 IZ -
II I II ;��!!cl Lo 
10 10 /Z<D 

,/"' -• 1/ • 
·-J.5y - :�  • 8 
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1 1 >:: � 1/ .. 3.0¥ f -- � 
• • 7!/D ' 

<I! I "' " "' 
s �  � a � 6 I � � � � ·-6.0y � � e  u � " 4 � lr  =-�.o· 4 � ��  a u 0: � 3 � ,.-t- . � � .. .. 
2 � � 2 ... 

--JS.Oy A I I 1 - --=� � * 0 0 
0 40 80 IZO 160 zoo Z40 2/11) 320 .., 400 ... ... -40 -30 -20 -10 

PLRTE VOLTRGE- VOLTS 61/D BIRS-YOLTS � 
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36 RAYTHEON 

TETROIJE 
DETECTOR OR AMPLIFIER 

Heater Type Glass Dulb 

The 36 is a tetrode type amplifier tube 
designed for service as a high or audio 
frequency amplifier or detector in stor
age battery or a-c operated receivers. 

RATINGS 

Heater Voltage ( a-c or d-o ) 
Heater Current 
l,Iaximum Plate Voltage 
11:aximum Screen Voltage 

DIRECT IllTERELECTRODE CAPACITANCES 

Plate Voltage 
Screen Voltage 
Grid Bias 

Grid to PJ.ate 
Input 
Output 

AMPLIFIER - CLASS A 

100 
55 

-1 . 5  
Amplification Factor 470 
Plate Resistance 0. 55 
Transconductance 850 
Plate Current 1 . 8  
Screen Current 

DETECTOR - BIASED TYPE 

Plate Supply Voltage 
Screen Voltage 
Grid Bias ( approximate )  
Plate Load 
Plate Current 

135 
67. 5 

-1 .5  
475 
0. 475 
1000 
2 . 8  

100 
55 

-5 
0 . 25 
Adjusted 

DETECTOR - GRID LEAK TYPE 

Plate Supply Voltage 
Screen Voltage 
Grid 
Plate Load 
Grid Leak Resistance 
Grid Condenser 

180 
90 

-0 
525 
0 . 50 
1050 
3.1  

180 
67. 5 

-6 
0.25 
to 0.1 

36 

H 
I .5 

BOTTOM VIEW OF SOCKET 
6 . 3  Yolts 
0 . 3  mr,p 
250 Yolto 
90 yolts 

O. OC7«· 
3.7 
9.2  

250 
90 

-3 
595 
0 . 55 
lOc:o 
3 . 2  
1 . 7  mnx. 

250 
90 

-8 
0 . 25 

ma. \"Jitll nc 

volts 
volts 
volts 

me;;cbn 
��r:hos 

I!!a 
::a 

volts 
volts 
,rolto 

l·lec;olm 
z1:;nal 

135 volts 
Up to 45 voltc 

Return to Catl10c1o 
o. 25 ne::_:ob .. m 

2 to 5 r.w:::;o�1ll1 
o. ooo25 lJ.f 

The voltage between heater and cathode should be l{ept a�:� low as possible 
where they are not directly connected. 

*With tube shield 

" 

5 

RVEICI/6E PLRT£ CHRilRCTEiliSTICS 
Er•6.3v E.st�• gov 
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37 RAYTHEON 37 

TRIODE 
DETEC'.rOR OR .AMPLIFIER 

Heater Type Glass Bulb 

The 37 is a triode type amplirier tube 
designed for service as a detector or 
amplUier in atorage battery or a•c 
operated receivers. 

RATINGS 

Heater Voltage {a-o or d-o )  
Heater Current 
Maximum Plate Voltage 

DIRECT INTERELEOTRODE CAPACITANCES 

Grid to Plate 
Input 
Output 

AMPLIFIER • CLASS A 

I 

BOTTOM VIEW OF SOCKET 
6 , 3  volta 
0 , 3  amp 
250 volh 

Plate Voltage 90 135 160 250 volts 
volts Grid Bias -6 -9 -13,5 -18 

AmplHioation Factor 9 , 2  9 , 2  9 , 2  9,2 
10000 Plate ResiBtanoe 11500 10200 8400 ohms 

IJ.lllhos 
ms 

Transconductance 800 925 900 1100 
Plate Current 2 , 5  4 , 1  4 , 3  7 , 5  

I f'  a grid resistor i s  used. its val.ue shoul.d not exceed 1 megohm. 

DETEC'.rOR • BIASED TTI'E 

Plate Voltage 90 
·IO 

125 180 250 volts 
Grid Bias { approximate )  
Plate Current 

-15 -20 -28 volts 
Adjusted to 0 . 2  ma, with no signal 

DETECTOR • GRID LEAK TTI'E 

Plate Voltage 
Grid 

45 volts 
Return to Cathode 

1 to 5 megohms 
0, 00025 Ill' Grid Leak Resistance 

Grid Condenser 

The voltage between heater and cathode should be kept as low as possible 
where they are not directly a.onneoted. 

24 

zz 

20 

18 

RYERRGE PLIITE CHII/li/CTE/2/ST/CS 
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38 

Plate Voltage 
Screen Voltae;e 
Grid Bias·d-

RAYTHEON 

PE!frODE 
POWER A1IPLIFIER 

Heater 'I'ype Glass Dulb 

The 30 ls a pentode type povrer amplifi
e r  tube desir;ned for service in the out
put stage of storage battery or a-o op
erated receivers. 

RATI!lGS 

Heater Voltage ( a-c or d- e )  
Heater Current 

IJ;TERELECTRODE CAPACITAilCES 

Grid to Plate 
Input 
Output 

AI.!PLIFIER - CLASS A 

100 
100 

-9 

135 100 
135 180 

-13 , 5  -10 
Amplification Factor 120 120 120 
Plate Resistance 0 , 1 4  0 , 13 0 , 115 
Transconductance 875 925 1050 
Plate Current 7 9 14 
Sore en Current 1 , 2  1 , 5  2 , 4 
Load Resistance 15000 13500 11600 
Total Harmonics 8 10 u 
Power Output 0 , 27 0 , 55 1 

lJ.'he voltage between heater and cathode should be lcept 
where they are not directly connected. 

38 

BOTTOM VIEW OF SOCKET 

as 

0 , 3  
0 , 3  
850 
250 

0 , 3  
3 . 5  
7 . 5  

250 
250 

-25 
120 
0 , 1  
1200 
22 
3 . 8  
10000 

2 . 5 

low as 

volts 
D.l lp 

volts 
volts 

volts 
volts 
volts 

1:19;30�:..: 1 
��::D1:os 

l !t  
1::.a 

ohl :s 
perce,-..t 

uatts 

:r- ossilJle 

*The d-e resistance in the grid circuit should not exceed 1 megohm. 

0 

IIVERIIGE PLIITE CHIIRIICTE!i!STICS 
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EsG•250v 
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39-44 

Plate Voltage 
Screen Voltage 

RAYTHEON 

PENT ODE 
REMOTE CUTOFF AMPLIFIER 

Heater Type Glass Bulb 

The 39/44 is a pentode type amplifier 
tube with remote cutoff characteristics 
designed for service as a high frequency 
amplifier or mixer in storage battery or 
a-o operated receivers . 

RATINGS 

Heater Voltage ( a - c  or d-e )  
Heater Current 
Maximum Plate Voltage 
Maximum Screen Voltage 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate 
Input 
Output 

AMPLIFIER - CLASS A 

90 
90 

180 
90 

Grid Bias 
Amplification Factor 
Plate Resistanoe 
Tranaoonduotanoe 
Plate Current 

-3 
360 
0, 375 
960 
5 , 6  
1 , 6  

-3 
750 
0,75 
1000 
5,8 
1,4 
2 

Screen Current 
Tranaconductance (At •42,5 volts bias ) 

2 

MIXER • SUPERIII!OrERODYNE CIRCUIT 

Plate Voltage 
Screen Voltage 
Grid Bias ( approximate ) t 

90 
90 

-7 

180 
90 

-7 

39-44 

!JOTTOM VIEW OF SOCKET 

6,3 
0.3 
250 
90 

volts 
amp 

volts 
volts 

0. 007 max* 1.1.1.L1' 
3 .5  ��:r 
10 ��:t' 

250 
90 

-3 
1050 
1,0 
1050 
5,8 
1,4 
a 

250 
90 

-7 

volta 
volts 

megohm 
�nmos 

ma 
ma I.LmhOS 

volts 
volts 
volts 

The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 

tThe grid biao is not critical with the oscillator peak voltage 1 volt leas 
than the grid bias, 

*With tube shield, 

IWEIIIIGE PLRTE CHRIIRCTE/l/STICS �44 IWE/l/IG£ CHR/lRCTE/l/STICS 
£,· .. �' ,, ... 3., 
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• 
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• 1 81S � 1/ '" "' � 
6 - .0" . �  - �  1SO � I !:1 ... 
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I ·- ,., a I � � 

4 �  s � 
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40 RAYTHEON 

TRIODE 
AMPLIFIER 

Filament Type Glasa Bulb 

The 40 is a high mu triode type ampli
fier tube designed for service as a 
resistance coupled amplifier or detec
tor in storage battery operated re
ceivers. 

RATINGS 

Filament Voltage 
Filament Current 
Maximum Plate Voltage 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate 
Input 
Output 

AMPLIFIER - CLASS A 

Plate Supply Voltage 135 
Grid Bias -1. 5 
Plate Resistor 0 . 25 
Amplification Factor 30 
Plate Resistance 0 . 15 
Transconductance 200 
Plate Current 0 . 2  

DETECTOR - BIASED TYPE 

Plate Supply Voltage 135 
Grid Bias -3 
Plate Resistor 0.25 

DETECTOR - GRID LEAK TYPE 

40 

~ 
lJOTTOM VIEW OF SOCKET 

5.0 d-o volta 
0.25 amp 
180 volts 

8 . 8  
3. 4 
1 . 5  

180 
-3 

0.25 
30 
0 . 15 
200 
0 . 2  

180 
-4. 5 

o.25 

volts 
volta 

megohm 

megohm 
�mhos 

rna 

volts 
volts 

megohm 

Plate Supply Voltage 135 to 180 volts 
Grid Return to Positive Filament 
Pla.te Resistor 0.25 megohm 
Grid Leak Resistance 2 to 5 megoluns 
Grid Condenser 0.00025 tlf 

RAYT H E O N  E N G I N E E R I N G  S E R V I C E  



41 RAYTHEON 

PENT ODE 
POWER AMPLIFIER 

Heater Type Glass Bulb 

41 

The 41 is a pentode type power amplifi
er tube designed for service in the out
put stage of' storage battery or a-c op
erated receivers. The ratings and 
electrical characteristics are identi
cal with those of' the type 6K6G. BOTTOM VIEW OF SOCKET 

Plate -voltage 
Screen Voltage 
Grid Bias 

RATINGS 

Heater Voltage ( a-c or d-e )  
Heater Current 
I/[aximum Plate Voltage 
Illaxi:mum Screen Voltage 

AMPLIFIER - CLASS A 

100 
100 

135 
135 

-7 -10 
Amplification Factor ( approx. ) 150 150 
Plate Resistance ( approx. ) 103500 94000 
Transconductance 1450 1600 
Plate Current 9 12. 5 
Screen Current 1 . 6  2 . 2  
Load Resistance 12000 10400 

180 
180 

-13. 5 
150 
81000 
1850 
18.5 
3 
9000 

6 . 3  
0. 4 
250 
250 

250 
250 

-18 t 
150 
68000 
2200 
32 
5 . 5  
7600 

volts 
amp 

volts 
volts 

volts 
volts 
volts 

ohms 
umhos 

ma 
ma 

ohms 
Total Harmo�c Distortion 10 10 10 10 percent 
Power Output 0. 33 0.75 1.5  3 . 4  watts 

Transformer or impedance input coupling devices are recorrunended. If resis
tance coupling is used, the d-e resistance in the grid circuit should not 
exceed 1 megohm with self-bias , or 0.1 megohm with fixed-bias. 

The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 

tA biae of' -16 . 5  volts and a load resistance of 7000 ohms will give power 
output of' 3. 2 watts with 7% total harmonic distortion. 

90 

80 

70 

60 

50 <i  � ... 
40 '<  

=: � 30 "  
� "' zo � 

10 

For additional curves refer to the type 6K6G. 

RVEilR6E PLRTE CHRflRCTEil/ST/CS 
Tli'IOPE COIIIIECT/01/ 

41 

6K66 

IWERI/6£ CHRRIICTE/l/ST/CS 

PEl/TOPE CLIISS R OPE/IRT/01/ 

.. 

SCilEEit CONNECTED TD PLRTE q•S.3V Ep•250v E54J•Z50V 
q•s.3v 

80 

4•-IBv R'L -- 7&oo.A. 

ltO J60 trJO lfi/ 260 Rt1 460 4111J /Z /5 18  
PLRTE VOLTR6E - YOL TS 516/tRL - RMS- VOLT.S 
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42 RAYTHEON 

PENT ODE 

Heater T
,;�WER AMPL�i!:�

s Bulb 
ST/4 8ll1.8 

The 42 is a pentode type power ampli
fier tube designed for service in the 
output stage o:f storage battery or 
a-o operated receivers. The ratings 

.� and electrical characteristics are 1/".tNl ID� identical with those of the types 6F6 
MJU .. � and 6F6G. �It 

J RATINGS 

:E�� M::�:� z�;:�� ( a-c or d-o )  

Maximum Plate Voltage � Maximum Screen Voltage 

AMPLIFIER - CLASS A 

42 

60T7llM VIEW OF SOCKET 
6.3 volts 
0 . 7  amp 
315 volts 
315 volts 

Pent ode Connection Triode Connection 
Plate Voltage 250 315 250 max. volts 
Screen Voltage 250 315 volts 
Grid Bias -16 . 5  -22 -20 volts 
Amplif'ication Factor 200� 200t 7 
Plate Resistance 80000:j: 75ooot 2600 ohm8 
Transconductance 2500 2650 2700 1-LmhOS 
Plate Current 34 42 31 ma 
Screen Current 6 . 5  8 ma 
Load Resistance 7000 7000 4000 ohms 
Total Harmonic Diet. 7 7 5 percent 
Power Output 3 5 0.85 watts 

AMPLIFIER - CLASS AB - TWO TUBES 
Pentode Connection Triode Connectiont 

Fixed-Bias Self'-Bias Fixed-Bias Self'-Bias 
Plate Voltage 375 max. 375 max. 350 max. 350 max. volts 
Screen Voltage 250 max. 250 max. volts 
Grid Bias -26 min. -38 volta 
Self'-Bias Resistor 340 min. 730 min. ohms 
Signal Pk.Volt. (G to G )  82 94 123 132 volta 
No-Signal Plate Current 34 54 45 50 ma 
No-Signal Screen Current 5 8 ma 
Load Resistance (P to P )  10000 10000 6000 10000 ohms 
Total Harmonic Dist. 5 5 7 7 pel'oent 
Power Output ( approx. )# 19* 19� 18"* l41ir watts 

#With one 42 triode connected as driver operated at plate voltage of 250 volta 
grid bias of -20 volta and plate load of' approximately 10000 ohms . 

*Input transf'ormer ratio, primary to 1/2 secondary = 3. 32 
�Input transf'ormer ratio,  primary to 1/2 secondary = 2.5  

**Input transformer ratio, primary to 1/2 secondary = 1 . 6? 
�Input transf'ormer ratio, primary to 1/2 secondary = 1 . 29 
tScreen connected to plate. 
:j:Approximate 

120 

1/0 

/00 

go 

80 

70 

60 � 
I 60 1->: ... 

40 �  
... � 

<t 
zo � 
/0 

0 
0 

For additional ourves refer to the type 6F6G. 

1/VE/li/GE PLIITE CHIIIIRCTEIIISTICS 42 
TR/OPE CONNECTION 6F6 
SC/lE�fl CDI'II1ECTED TOPLRTE 6F6G 
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43 

Plate Voltage 
Screen Voltage 
Grid Bias 

RAYTHEON 

PE!ITODE 
POWER AMPLIFIER 

I:eater Type Glass Bulb 

The 43 is a pentode type power ampli
f'ier tube designed for service in the 
output stage of' a-c - d-o reoei vers. 
T� e ratings and electrical character
istics are identical with those of the 
types 25A6 and 25A6G, 

RATINGS 

Heater Voltage ( a-c or d- e )  
Ilea ter Current 
r.:aximum Plate Voltage 
:Iaximum Screen Voltage 

Al.cPLIFIER - CLASS A 

95 
95 

-15 

135 
135 

-20 

43 

H 6 
BOTTOM VIEW OF SOCKET 

25 volts 
0,3 amp 
180 volts 
135 volts 

180 volts 
135 volts 

-20 volts 
Amplification Factor ( approximate )  
Plate Resi stance ( approximate )  
ll'ransconductance 

90 
45000 
2000 
20 

85 
35000 
2450 
37 

100 
40000 ohms 
2500 llmhOB 

Plate Current 
Screen Current 
Load Resi stance 
Total Harmonic Distortion 
Power Output 

4 
4500 
11 
0 , 9  

8 
4000 
9 
2 

38 ma 
7, 5 rna 
5000 ohms 
10 percent 
2, 75 watts 

Heater to cathode bias should not exceed 90 volts d-e, as measured between 
the negative heater terminal and the cathode. 

till 

5S 

SD 

45 

411 , l 36 /.. >: -�  e u� 
.. · � IS 

10 

5 

0 

IIVEilRGE 

�� 
1/ 

I v 
I 1/ l j  

l 'f I/ 1---
i ll 
1 /  v r-
1 /  r--
I /  
I ,.  r -

For additional curves ref'er to the type 25A6G. 
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45 RAYTHEON 45 

TRIODE 
POWER A!,!PLIFIER 

Filament Type Glass Bulb 

~ 
BOTTOM VIEW OF SOCKET 

Voltage ( a-c or d-e) 

IIITERELECTRODE CAPACITANCES 

Grid to Plate 
Input 
Output 

AMPLIFIER - CLASS A 

Plate Voltage 
Grid Biast 
Amplification Factor 
Plate Resi stance 
Transconductance 
Plate Current 
Load Resi stance 
Power Output ( 5% second harmonic )  

180 
-31 . 5  

3 . 5  
1650 
2125 
31 
2700 
0 . 825 

250 
-50 

3 . 5  
1610 
2175 
34 
3900 
1. 6 

2. 5 
1 . 5  
275 

7 
4 
3 

275 
-56 

3.5  
1700 
2050 
36 
4600 
2 

Al.!PLIFIER - PUSII-PULL - CLASS AB - TWO TUBES 

Plate Voltage 
Fixed-Bias 

275 
Grid Biast 
Self-Bias Resistor 
Eo-Signal Plate Current ( per tub e )  
r.lax. -Signal Plate Current ( per tub e )  
Load Resistance (plate to plate) 
Total Harmonic Distortion 
Power Output 
AveraGe Power Input ( grid to grid) 

-68 

14 
69 
3200 
5 
10 
656 

Self-Bias 
275 

775 
36 
45 
5060 
5 
12 
461 

tGrid Bias measured f'rom mid-point of: a-c operated filament . 

volts 
amp 

volts 

\.w.f 
[l''.f' 
����f 

volts 
volts 

ohms 
�DJtJ:J.os 

n:a 
ol>.JJ1s 

natt s  

volts 
volts 

Oll.r.lS 
rna 
ma 

ohLlS 
percent 

y,ratts 
mw 

RV£11116£ PUITE CHR/IRCTE/1/STICS 
E,•z.sYRc 

45 IWDtfi6E CHRIIICTEIIISTICS 

IIMPL/FIER CI.IISS II 

/ZO 
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46 RAYTHEON 

DUAL GRID TRIODE 
POWER AMPLIFIER 

Filament Type Glass Bulb 

The 46 is a dual grid type power am- Z P 
plifier tube designed for SSl"Vice in 
the output stage of a-o operated re
ceivers. 

46 

RATINGS BOTTOM VIEW OF SOCKET 
Filament Voltage ( a-c or d-o )  
Filament Current 

AMPLIFIER • CLASS B - TWO TUBES 

2,5  
1,'75 

Grid #l Connected to Grid #2 
Maximwn Plate Voltage 400 
Maximum Peak Plate Current (per tub e )  200 
Maximwn Average Plate Dis a, (per tube) 10 

Typical Operation• 

Plate Voltage 
Grid Blast 
No-Signal Plate Current (per tub e )  
Load Resistance (plate t o  plat e )  
Power Output (approximate )  
Average Power Input (grid to grid) 

AMPLIFIER • OLASS A 

300 
0 
4 
5200 
16 
950 

400 
0 
6 
5800 
20 
650 

Grid #2 Connected to Plate 

Plate Voltage 
Grid Biaat 
Ampl11'1oation Factor 
Plate Resistance 
Transconduotanoe 
Plate Current 
Load Resistanoe 
Power Output ( 5% second harmonic )  

250 max, 
-33 

5,6  
2380 
2350 
22 
6400t 
1 , 25 

tGrid bias measured f'rom mid-point of' a-c operated filament, 

volt s 
amp 

volts 
ma 

watts 

volts 
volts 

me. 
ohms 

watts 
mw 

volts 
volts 

ohms IJ.Illhoa 
ms 

ohms 
watts 

+Approximately t�oe this value is recommended when the tube is used as a 
driver tor a Class B stage. 

II'IERRGE PLRTE CHRRRCTE/l/STICS 46 RVERRGE PLIITE CHRRRCTE!i/STICS GRJJ>-#1 CO!f/'IECTED TO GRID #z Er•ZJV SRJD#ZCOiffiECTED TOPLRTE 

200 q•z.s:. 7S ,// 7 7 . 70 � I  I IBtJ / .';?' M 
� f/-�1 I 160 / .. l,  _.��!.' S5 • �1 I I I • ?1 II I /41) � � I v 5IJ I I I II I / • " 120 45 � f/ .!J!. "" I I I I tJ 1/ I I  I I -I �I 100 I v .... � � v .!. II II I .I Y-- �  v ... � J rr If H u ��� � .. I:! il I I I 1/ ��--.. 1--1-" � � � 1-- .,.,{l._- I I I I I I ) � .. I ' 40 � 
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47 RAYTHEON 

PENT ODE 
POWER AMPLIFIER 

47 

Filament Type Glass Bulb 

The 47 is a pentode type power am
plifier tube designed for service 
in the output stage of a-c operated 
receivers. 

RATINGS BOTTOM VIEW OF SOCKET 
Filament Voltage ( a-c or d-o) 
Filament Current 

2 , 5  
1 , 75 
250 
250 

volts 
amp 

volts 
volts 

Plate Voltage 
Screen Voltage 
Grid Biaat 
Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 
Screen Current 
Load Resistance 

Maximum Plate Voltage 
Maximtun Screen Voltage 

AMPLIFIER - OLASS A 

Total Harmonic Distortion 
Power Output 

250 
250 

-16,5  
150 
60000 
2500 
31 
6 
7000 
6 
2,7 

volts 
volts 
volts 

ohms 
llJI!hos 

ma 
ma 

ohms 
percent 

watts 

*Grid bias measured from mid-point of a-o operated tilament . 

RVE/i!RGE PL.RTE CHR/lRCTE/l/STICS 47 Er•t.5VRC 
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48 ST/6/IIJ�L >< 
� � � � � 

6 H0/10 j 
MEQ 8RS£ 

. 

RAYTHEON 

PENT ODE 
POWER AMPLIFIER 

Heater Type Glass Bulb 

The 48 is a pentode type power am
plifier tube designed for service 
1n the output stage of d-o receivers. 

RATINGS 

Heater Voltage (a-o or d-e )  
Heater Current 
Maximum Plate Voltage 
Maximum Screen Voltage 

AMPLIFIER � CLASS A 

30 
0. 4 
125 
100 

48 

volts 
amp 

volta 
volts 

..,.., Pentode Connection Triode Conneotiont 

Plate Voltage 
Screen Voltage 
Grid Bias:j: 
Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 
Screen Current 
Load Resistance 
Total Harmonic Dist. 
Power Output 

96 125 
96 100 

-19 -20 
Subject t o  

Considerable Variation 
3800 3900 
52 56 
9 9 . 5  
1500 1500 
9 9 
2 2 . 5  

80 

-20 
2 . 5  
760 
3300 
31 

125 

-32 . 5  
2 . 5  
675 
3700 
52 

volts 
volts 
volta 

ohms 
IJ.lllhoa ma 

ma 
ohms 

percent 
watts 

AMPLIFIER - CLASS A - PUSB-PULL - TWO TUBES 

Plate Voltage 
Screen Voltage 
Grid Bias 
No-Signal Plate Current (per tube)  
Load Resistance (plate to  plat e )  
Total Harmonic Distortion 
Power Output 

Pentode Connection Triode C onnectiont 

125 
100 

-20 
56 
3000 
9 
5 

125 

-32.5 
52 
1250 
2 
2 . 1  

volta 
volts 
volta 

ma 
ohms 

percent 
watts 

The voltage between heater and cathode should not exceed 90 volts where 
they are not directly connected. 

:t:The d-e res1.stance in the grid circuit should not exceed 10000 ohms . 
tSoreen Grid connected to plate 

RVERIIGE PLR TE CHII!i'IICTEPISTICS 
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49 

m• �• l.l ��� 
Jl'Dil � .... --''" .... .� 

� 
5PJ!OHG j 

MED. 8/ISE 

. o.,�q, 

RAYTHEON 

DUAL GRID TRIODE 
POWER AMPLIFIER 

Filament Type Gl.ass Bul.b 

The 49 13 a dual grid type power am
plifier tube designed for service in 
the output stage of battery operated 
receivers. 

RATINGS 

Filament Voltage 
Filament Current 
Maximum Plate Voltage 

AMPLIFIER - CLASS B - TWO TUBES 

49 

F 
I 

BOTTOM VIEW OF SOCKET 
2.0 d-o 
0.12 
180 

volts amp 
volts 

Grid #1 connected to Grid #2 
Maximum Plate Voltage 
Maximum Peak Plate Current (per tube) 

Typical Operation: 
Plate Voltage 
Grid ( #1 and #2) Bias 
No-Signal Plate Current (per tube ) 
Load Resistance (plate to plate) 
Power Output ( approximate )  

AMPLIFIER - CLASS A 

135 
0 
1.3 
8000 
2.3  

180 
50 

180 
0 
2 
12000 
3. 5 

volts 
ma 

volts 
volts 

ma 
ohms 

watts 

Grid #2 connected to plate 

Plate Voltage 
Grid (#1 ) Bias 
Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 
Load Resistance 
Power Output ( approximate )  

135 max. 
-20 

4. 7 
41'75 
1125 
6 
11000* 
0.17 

volts 
volts 

ohms 
ohms 

ma 
ohms 

watts 

*Approximately twice this value is recommended when the tube is used as a 
driver for a Class B stage. 
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44 
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50 RAYTHEON 50 

811YOIIET 
4PRtJIIB 

MEJJ. IlRSE 

,.. 

TRIODE 
POWER AMPLIFIER 

Filament Type Gla s s  Bulb 

The 50 is a triode type power am
plifier tube designed for service 
in the output stage of' radio re
ceivers. ~ 
RATINGS 

Filament Voltage ( a-o or d-o) 
Filament Current 
Maximum Plate Voltage 

AMPLIFIER - CLASS A 

Plate Voltage 300 350 
Grid Biast -54 -63 
Amp. Factor 3,8 3,8 
Plate Resistance 2000 1900 
Transconductance 1900 2000 
Plate Current 35 45 
Load Resistance 4600 4100 
Power Output 1. 6 

( 5% s econd harmonic) 
2 , 4  

130TTOM VIEW OF SOCKET 

400 
-70 

3,8 
1800 
2100 
55 
3670 
3,4 

7,5 
1,25 
450 

450 
-84 

3,8 
1800 
2100 
55 
4350 
4,6 

volts 
amp 

volts 

volts 
volte 

obms 
IJ,l1lhos 

ms 
obms 

watts 

Self-Bias is reoonrrnended for all operating ·c onditions. 

The d-e resistance in the grid c ircuit should not exceed 10000 ohms . 

tGrid Bias measured from mid-point of a-o operated filament. 

/ZO 

110 

/1/1) 

.. 
80 

RVEIIIIGE PLRTE CHRRRCTERISTICS 50 
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52 RAYTHEON 

DUAL GRID TRIODE 
POWER AMPLIFIER 

Filament T;roe Glass Bulb 

The 52 is a dual grid type power am
plifier tube designed for service in 
the output stage of storage battery op
erated receivers. 

RATINGS 

52 

BOTTOM VIEW Or SOCKET 
Filament Voltage ( a-c or d-e )  
Filament Current 
Maximum Plate Voltage 

AMPLIFIER - CLASS B - TWO TUBES 

6, 3 volts 
0.3  amp 
180 volts 

Grid #1 connected to Grid #2 
Maximum Plate Voltage 
Maxinrwn Peak Plate Current (per tube ) 

Typical Operation: 
Plate Voltage 
Grid ( #1 and #2 ) Bias 
No-Signal Plate Current (per tube ) 
Load Resistance (plate to plate)  
Power Output 

AMPLIFIER - CLASS A 

180 
75 

180 
0 
1,5  
10000 
5 

volts 
me: 

volts 
'.>olts 

ma 
ohJ:J.S 

watts 

Grid #2 conneotea to plate 

Plate Voltage 100 110 max. volts 
Grid (#1 )  Bias 0 0 volts 
Amplification Factor 5 , 2  5 , 2  
Plate Resistance 1900 1750 ohr:1s 
Transconductance 2700 3000 �rrJlos 
Plate Current 37 43 ma 
Load Resistance 2000 2000 ohms 
Power Output* 1. 2 1 . 5  watts 

-:fDri ving power will be required in either single tube or push-pull oper
ation. One type 6A4/LA is recommended as a driver tube. An input trans
former ratio, primary to 1/2 secondary, of 3.0,  with a 3000 ohm resistor 
connected across each half of the secondary is recommended. 

AYER/16£ PLATE CHARACTERISTICS .52 AVERAGE PLRTE CHRRRCTERISTICS 
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53 RAYTHEON 

TWIN TRIODE 
POWER AMPLIFIER 

Heater Type Glass Bulb 

The 53 is a twin triode type ampli:ri
er tube designed for service as a 
Claos B amplifier in the output stage 
of a-o operated receivers. 

53 

RATINGS BOTTOM VIEW Of SOCKET 

Plate Vol.te.ge 
Grid Bias 

Heater Voltage ( e.-o or d-o )  2,5 
Heater Current 2, 0 
Ma.ximum Plate Voltage 300 
llaximum Peak Plate Current (per plate ) 125 
Maximum Average Plate Dl asipetion 10 

AMPLIFIER • CLASS c 

300 

No-Signal Plate Current ( per plate ) 
Load Resistance (plate to plate ) 
Power OUtput ( approximate )  

250 
0 
14 
8000 
8 

0 
17, 5  
10000 
10 

(With average power input � 350 mw, grid to grid) 

volts 
amp 

volts 
ma 

watts 

volts 
vclts 

ma 
ohms 

watts 

AMPLIFIER • CLASS A DRIVER - TRIOI!E:S CONNECTED IN PARALLEL 

Plate Voltage 
Grid Blast 
Allpl1f1oat1on Factor 
Plate Resi stance 
Tranaconduotanoe 
Plate Current 
Load Resistance - Depends on the design 

Usually between 20000 
Power output 

250 
-5 

35 
11300 
3100 
6 

of the following 
and 40000 ohms, 

294 
-6 

35 
11000 
3200 
7 

Class B 

400 

volts 
volts 

ohms 
IJll]hos 

me. 
amplifier. 

mw 

tThe d-o resistance in the grid circuit should not exceed 0 , 5  megohm with 
self-bias or 0 , 1  megohm with :f'ixed-bias, 

For oharaoteristio curves refer to the types 6A6 and 6N7G. The charaoter
iatios of the 53 are the same as those of the 6A6 and the 6N7G except for 
the heater rating. 
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55 RAYTHEON 

DUO-DIODE TRIODE 
DETECTOR AMPLIFIER 

Heater Type Glass Bulb 

The 55 is a duo-diode triode type ampli
fier tube designed for service as a 
combined diode detector, AVC rectifier 
and audio frequency amplif'ier in a-o 
operated receivers. 

RATINGS 

Heater Voltage ( a-o or d-e) 
Heater Current 
Maximum Plate Voltage 

55 

H 
I 6 

BOTTOM VIEW OF SOCKET 

2 . 5  
1.o  
250 

volts 
amp 

volts 

DIRECT INTERELECTRODE CAPACITANCES - TRIODE SECTION 

Grid to Plate 
Input 
Output 

AMPLIFIER - CLASS A - TRIODE SECTION 

Plate Voltage 135 180 
Grid Bias -10 . 5  -13.5 
Ampl1:f1oat1on Factor 8.3 8.3 
Plate Resistance 11000 8500 
Transconductance 750 975 
Plate Current 3 . 7  6 
Load Resistance 25000 20000 
Power Output 75 160 

DIODE SECTION 

1 . 7  
2.0 
3.5 

250 
-20 

8.3 
7500 
1100 
8 
20000 
300 

volts 
volts 

ohms 
IJ.Illhos 

ma 
ohme 

mw 

The two diode units are independent of each other and of the triode section 
except for the common cathode. The diodes may be used as a half wave or as 
a f'ull wave rectifier; or one diode may be used as a half wave rectifier f'or 
detection and the other diode used as a rectifier to obtain delayed AVO volt
age. 

For characteristic curves refer to the type 85. The characteristics of the 
55 are the same as those of the 85 except for the heater rating. 

RAYT H E O N  E N G I N E E R I N G  S E R V I C E  



56 RAYTHEON 

TRIODE 
DETECTOR OR AMPLIFIER 

56 

Heater Type Glass Bu.J.b 

The 56 is a triode type amplifier tube 
designed for service as a detector or 
amplifier in a-a operated receivers. 

RATINGS 

Heater Voltage ( a- c  or d-e) 
Heater Current 
Maximum Plate Voltage 

BOTTOM VIEW Of SOCKET 
2. 5 11olte 
1.0 amp 
250 volts 

DIRECT INTERELECTRODE CAPACITANCES 

Plate Voltage 

Grid to Plate 
Input 
Output 

AMPLIFIER - CLASS A 

Grid Biast 
Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 

DETECTOR - BIASED TYPE 

Plate Voltage 

100 
-5 

13.8 
12000 
1150 
2.5 

250 
-13.5 

13.8 
9500 
1450 
5 

volts 
volts 

ohms 
IJ.IIIhol!l 

rna 

100 250 volts 
-8 -20 volts Grid Bias ( approximate )  

Plate Current Adjusted to 0.2 ma. with no signa1 

Plate Voltage 
Grid 

DETECTOR - GRID LEAK TYPE 

Grid Leak Resistance 
Grid Condenser 

45 volts 
Return t o  Cathode 

1 to 5 megohms 
o. ooo25 � 

The voltage between heater and cathode should be kept as low as possible 
lf.here they are not directly connected. 

tThe d-o resistance in the grid o1rou1t should not exceed l megohm. 

For characteristic curves refer to the type 76. The characteristics of the 
56 are the same as those of the '76 except for the heater rating. 

RAYT H E O N  E N G I N E E R I N G  S E R V I C E  



57 RAYTHEON 

PENT ODE 
DETECTOR OR AMPLIFIER 

Heater Type Glass Bulb 

The 57 is a pentode type amplifier tube 
designed for service as a detector or 
high frequency amplifier in a-o operat
ed receivers. 

RATINGS 

lfeater Voltage (a-o or d-o )  2 , 5  volts 
Heater Current 1 . 0  amp 
Maximum Plate Voltage 250 volts 
Maximum Screen Voltage 100 volts 

DIRECT INTERELECTRODE CAPACITANCES 

57 

Pentode Connection 
o. oo7 max.* 
5, 0 

Triode Conneotiont 
Grid to Plate 
Input 
output 

AMPLIFIER -

6 , 5  

2 , 0  �� 
3 , 0  ��r 
10. 5  �111' 

CLASS A 
Pent ode 

100 
100 

-3 

Connectior.. 
250 

Triode Connectiont 
Plate Voltage 
Screen Voltage 
Grid Bias 
Suppressor 
Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 
Soreen Current 
Grid Bias ( approximat e )  

100 
-3 

Connected to Cathode at Socket 
1185 1500 min, 
1 1 . 5  min. 
1185 1225 
2 2 
0 , 5  0 , 5  

- 7  -7 
(For cathode current cutof'f) 

DETECTOR - BIASED TYPE 

Plate Supply Voltage 100 100 250 
Screen Voltage 12 30 50 
Grid Bias -1.16 -1,83 -1,95 
Cathode Resistor 18000 10000 3000 
Suppressor Connected to 
Cathode Current (no sig. ) 0, 063 0,183 0, 65 
Plate rtesistor 1.0 0 , 25 0 , 25 
Blocking Condenser o. 01 o. 01 o. 03 
Grid Resistor ( for following tube ) 1 , 0  0, 5 0.25 
R-F Signal Voltage ( RMS ) 1 , 05 1,6 1 . 18 
Output Peak Voltage 17 17 17 

(At grid of following tube with signal modulated 20% ) 

250 volts 

-s 
volts 
volts 

20 approx. 
0, 0105 megohm 
1900 p.mhoa 
6 . 5  ma 

250 
100 

-4. 3 
10000 

Cathode at 
0, 43 
0 , 5  
0 , 03 
0,25 
1 , 37 
17 

ma 
volts 

volts 
volts 
volts 
volts 

Socket 
ma 

megohm �r 
megohm 

voJ.ts 
volts 

The voltage between heater and cathode should be kept as low as possible 
where they a�e not directly connected. 
The shield in the dome of the tube is connected internally t o  the cathode. 
*With tube shield 
tGrids #2 and #3 connected to plate 

For oharacteristio curves ref'er to the type 6J7G.The oharaoter1st1cs of' the 
57 are the same as those of' the 6J?G except for the heater rating. 
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58 RAYTHEON 

PENT ODE 
--IMI-<r> RE>.IOTE CUTOFF AMPLIFIER 

58 

Heater Type Glasa Bulb 

STIZ--t:BU. .The 58 is a pentode type amplifier tube 
with remote cutoff characteristics de
signed for service as a high frequen
cy amplifier or mixer in a-c operated re� ceivers. 

�,.� 
RATINGS 

� Heater Voltage ( a-c or d-o )  
Heater Current 

6 PROfit; i'�inrum
inrum �l

o!!:n 
V ��i��g

e 
e SMRU. 

I 

BOTTOM VIEWOFSOCKET 
2, 5 volts 
1.0 amp 
250 volts 
100 volts 

DIRECT IllTERELECTRODE CAPACITAilCES 

"1\oo 

Plate Voltage 
Screen Voltage 
Grid Bias 

Grid to Plate 
Input 
Output 

Al,IPLIFIER - CLASS A 

Suppressor 
Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 
Screen Current 
Grid Dias for Transconductance = 2 �os 

100 
100 

-3 
Connected 

375 
0 , 25 
1500 
8 
2.2  

-50 

to 

0. 007 max* I..LIJ.f' 
5, 0 �<J.f 
6 , 5  �<J,f 

250 volts 
100 volts 

-3 volts 
Cathode at Socket 

1280 
o . s  megohm 
1600 llmhOB 
8.2  ma 
2 ma 

-50 volts 

MIXER - SUPERHETERODYNE CIRCUIT 

Plate Voltage 
Screen Voltage 
Grid Bias t 
Suppressor 

100 250 volts 
100 100 volts 

-10 -10 volts 
Connected to Cathode at Socket 

The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 

The shield in the dome of the tube is conneoted internally to the cathode. 

tThe grid bias is not critical with an oscillator peak voltage 1 volt less 
than the grid bias. 

*With tube shield. 

For characteristi-c curves ref'er to the types 6D6 and 6U'7G. The character
istics of the 58 are the same as those of the 6D6 and the 6U7G. 

RAYTH E O N  E N G I N E E R I N G  S ERVICE 



!59 RAYTHEON 

PENT ODE 
TRIPLE GRID POWER AMPLIFIER 

Heater Type Glass BuJ.b 

The 59 is a triple grid type power 
amplifier tube designed for service 
as a Class A triode,Class A pentode 
or Class B triode power amplifier 1n 
the output stage of' a-c operated re
ceivers. 

!59 

RATINGS BOTTOM VIEW OF SOCKET 
Heater Voltage ( a-c or d-e ) 
Heater Current 
Maximum Plate Voltage - Class A 
Maximum Plate Voltage - Class B 
Maximum Screen Voltage 

AMPLIFIER - CLASS A 

2 . 5  
2.0  
250 
400 
250 

volts 
amp 

volts 
volta 
volts 

Triode Connectiont Pent ode Connection:j: 

Plate Voltage 250 250 volts 
Screen ( Grid #2 )  Voltage 250 volts 
Grid (#1) Bias -28 -18 volts 
Amplif'ication Factor 6 100 
Plate Resistance 2300 4000C ohms 
Transconductance 2600 2500 �OS 
Plate Current 26 35 rna 
Screen Current 9 rna 
Load Resistance 5000<> 6000 ohms 
Total Harmonics 5 7 percent 
Power Output 1 . 25 3 watts 

AMPLIFIER - CLASS B - TWO TUBES 
Grid #1 connected to grid #2 
Grid #3 connected to plate 

Maximum Plate Voltage 
Maximum Peak Plate Current ( per tube) 
Maximum Average Plate Dissipation (per tube ) 
Maximum Average Grid {#J. and #2) Dissipation (per tube ) 

400 
200 
10 
1.5 

volts 
rna 

watts 
watts 

Typical Operation: 
Plate Voltage 
Grid ( #1 and #2) Bias 
No-Signal Plate Current (per tube) 
Load Resistance ( plate to plate) 
Power Output ( approximate )  

300 
0 
10 
4600 
15 

400 
0 
13 
6000 
20 

volts 
volts 

rna 
ohms 

watts 

The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 

tGrids #2 and #3 connected to plate. 
+Grid #3 connected to cathode. 
*Approximately twice this value is recommended when the tube is used �� 
driver for a Class B stage. 
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71A RAYTHEON 7 1 A  

TRIOIB 
POWER AMPLIFIER 

Filament Tn>e Glass Bulb 

The 71-A is a triode tn>e power ampli
fier tube designed f'or service in the 
output stage of storage battery oper
ated receivers. ~ 

BOTTOM VIEW OF SOCKET 
RATINGS 

Filament Voltage ( a-c or d-o) 
Filament Current 
Maximum Plate Voltage 

AMPLIFIER - OLASS A 

Plate Voltage 
Grid Biaat 
Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 
Load Resistance 
Total Harmonic Distortion 
Power Output{S:( second harmonic) 

90 
-16. 5 

3 
2170 
1400 
10 
3000 
5 
125 

135 
-27 

3 
1820 
1650 
17. 3  
3000 
5 
400 

5 
0.25 
180 

180 
-40.5 

3 
1750 
1700 
20 
4800 
5 
790 

tGrid bias measured :from negative end of d-o operated filament. 
resistor is used, its value should not exceed 0.5 megohm. 

RAYTH EO N  E N G I N E E R I N G  S E R V I C E  

volts 
amp 
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volts 
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ma 
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7!5 RAYTHEON 

DUO-DIODE TRIODE 
DL'rECTOR A:,:PLIFIER 

Heater ·J:ype Glass Eulb 

r:;:'he 75 is a duo-diode tri ode type a..11-
pli .��ier tube dcs i,�:ned_ for fJ ervice as a 
co1::hL1ed (,_�iode detector, AVC rectifier 
ai'.d res i.:::-:tf_mce ccupled audio frequency 
ar.:�o;lificr in st or9.c;e battery or a-c op-

75 

��� ��� �l���!����i 3 ���s ra
t !��s ���n�I��i BOTTOM VIEW OF SOCKET 

Plate Voltage 

v:i th t:J.ose o.r the ty"� c 6DUG. 

RATnms 

I�eater Volt age ( a- c  or d-o) 
I�cater Current 
::ax. Plat e  Voltage 

DIRECT I:ITERELECTRODE CAPACITAJ:GES 

Grid to :? l ate 
Input 
Output 

A ,?LIFIER - CLASS A - TRIODE SEOTIOll 

Grid Bias 
Armlificat:.!.cm :cactor 
PlS,te ResistEnce 
'l'ro.nsconductance 
Pls te Current 

DIODE SECTIO:' 

6 .3  volts o.3 ar.1p 
250 volts 

1 . 7 lli.J..f' 
2 . 0  ��i' 3. G �iii' 

250 volts 
-2 volts 

100 
01000 olllr.s 
llOO lliT'llCS 
l ::m 

The two ,-iodes nre int7 enend.eLt �£' eac'� ot�lC'r and of the t rio(:!e se ct ion cx
cert fC'r tl:e c o:;:�.c n cs_tlto0_ 8 .  'J:''·::c dindes ......-:ay be nsed a �� a :1alf wnve or as a 
full ·,·:-::.'l o rec t i..::'icr; cr c:;.e diode L:a:· ·- e used as a lwlf '.'lave rectifier for 
detect-ion anc!. t>.e - ther ''ioC:.c usee.. -:.::: a rcct1i'ier to obtain delayed AVC 
volta.::_�e .  

The voltaf"t- bE:tweon "t.:=-atcr and cathode should be kept a s  low H S  p o s s ible 
where th -:Y are net directly connected. 

z.o 

1.4 

l.t 

I 

0.4 

I 
I 

I 
v 

RVERRGE PLRTE CHRRRCTERISTICS 
TNIOP� SECT/0/'1 
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76 RAYTHEON 76 
TRIODE 

DETECTOR OR AJ,IPLIFIER 
57 1Z·P8UL Heater Type Glass Bulb 

� The 76 is a triode type a�nlifier tube 
� de�i_,ncd for service as a detector or 

�� :��t��
i
��o!�v:;��age battery or a-o op-

RATillGS 

fieater Voltage (a-c or d-o )  
Heater Current 
�.�axh:um Pl::J.te Voltage 

BOTTOM VIEW OF SOCKET 
6. 3 
0 . 3  
250 

volts 
amp 

volts 

DIRECT I:lTERELECTRODE CAPACITANCES 

Plate Voltage 

Grid to Plate 
Input 
OUtput 

AMPLIFIER - CLASS A 

Grid Blast 
Amplification Factor 
Plate Resistance 
Transconq.uctance 
Plate Current 

DETECT OR - BIASED TYPE 

Pla�e Voltage 
Grid Bias ( approximate) 
Plate Current 

100 
-5 

1 3 . 8  
12000 
1150 
2. 5 

250 
-13.5 

13.8 
9500 
1450 
5 

volts 
volts 

ohms 
!lmhOS 

rna 

100 250 volta 
-8 -20 volta 

Adjusted to 0 . 2  rna. with no signal 

DETECTOR - GRID LEAK TYPE 

Plate VoltaGe 
Grid 
Grid Leolr Rosi::.tanc� 
Gr.i d Condenser 

45 volta 
Return to Cathode 

1 to  5 megohms 
0. 00025 !Li' 

The voltace between heater and cathode should be kept aa low as possible 
where they nre net directly connected. 

fl'he d-e resictance in the grid circuit should !1ot exceed 1 meGohm. 

15 
14 

It 

II 

I 

4 

D 

IIVERRGE Pt.RTE CHIII!IICTEiliST/CS 76 
Et"'6.3v 

I "' 

I !I I! 
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77 RAYTHEON 

PENT ODE 
DETECTOR OR AMPLIFIER 

Heater Type Glass Bulb 

The 77 is a pentode type amplif'ier tube 
designed for servide as a detector or 
high frequency amplifier in storage bat
tery or a-c operated receivers. 

RATINGS I 6 

77 

Heater Volt� (a-o or d-o) 6.3 
Heater evreat 0.3 
Max. Pl.ate Voltage 250 

vo;: 60TTOM VIEWOFSOCK[T 
volts 

Max. s-een V<>ltage 100 volts 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate 
Input 
Output 

AMPLIFIER - OLASB A 

Plate Voltage 
Screen Voltage 
Grid Bias 
Suppressor 
Amplification Factor 
Plate Resistance ( approx. ) 
Transoonduotanoe 
Plate Current 
Screen Current 
Grid Bias ( approx. ) 

{ For cathode current cutoff) 

DETECTOR - BIASED TYPE 

Plate Supply Voltage 
Screen Voltage 
Grid Bias 

100 
36 

-1. 95 
12500 Cathode Resistor 

Suppressor 
Cathode Current (no signal) 0. 155 
Plate Resistor o. 25 
Blocking Condenser o. Ol 
Grid Resistor ( for following tube ) 0.25 
R-F Signal Voltage (RMS) 1. 88 

100 
60 

-1.5 
Connected 

715 
0 . 65 
1100 
1.7 
0. 4 

-5.5 

250 
50 

-1.95 
3000 

Connected 
0.65 
0 . 25 
o.o3 
0.25 
1 . 18 
17 Output Peak Voltage 14 

(At grid of following tube with signal modulated 20%) 

o.oo7 max.* �Ill' 
4.0 ��f 
11 �Ill' 

250 
100 

-3 
to Cathode 

1500 
1.5  
1250 
2 . 3  
0 . 6  

-7.5 

250 
100 

-4.3 
10000 

vol1>a 
volts 
volts 

at Sooket 

megohms 
!lillhos 

ma 
ma 

volta 

volta 
volts 
volts 

to Cathode at 
0 . 43 

ohms 
Socket 

ma 
megohm 

Ill' 
megohm 

volts 
volta 

0.5 
0. 03 
0.25 
1.37 
17 

When a resistor is used in the grid cirouit1 its value should not exceed 
1 megohm. 
The voltage between heater and cathode should be kept as low aa possible 
where they are not directly connected. 
The internal shield is connected to the screen grid �thin the tube. 

*With tube shield 

II 

0 

RVE/lRBE PLRTE CHR/lRCTE/l/STIC$ 
£,-•6.6" 
E••J{J(Jtf 
E� •O 

f •0 

11 IIVEINIGE CHR/lRCTE/l/STICS 
£,•6.3'� Ep•250" Esas /OOV 
E,•-3'� E311PPR£6$01l •O 
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78 

Pl.ate Voltage 

RAYTHEON 

PENT ODE 
REMOTE CUTOFF AMPLIFIER 

Heater Type Glass Bulb 

The 78 is a pentode type amplifier tube 
with remote cutoff oharaoteristioa de
signed f'or serv1oe as a high f'requenoy 
amplifier or mixer in storage battery 
or a-o operated receivers. The ratings 
and electrical oharaoteristios are iden
tical with those of the types 6K7 & 6K7G, 

RATINGS 

Heater Voltage (a-c or d-o) 
Heater Current 
Maximum Plate Voltage 
Maximum Screen Voltage 

DIRECT INTERELECTRODE CAP ACITAI!fCIIS 

Grid to Plate 
Input 
Output 

AMPLIFIER - CLASS A 

90 l.BO 250 

6 , 3  
0_3  
250 
125 

78 

volts 
amp 

volts 
vol.ts 

0, 007 max,* IL� 
4,0 ILUf 
ll ILUi' 

250 volta 
Screen Voltage 90 75 100 125 volts 
Grid Bias -3 -3 -3 -3 min.volte 
Suppressor Connected t'> Cathode at Socket 
Amplification Factor 400 l.lOO 1160 990 
Plate Resistance 0,315 1 , 0  0,8 0 , 6  megollm 
Transoonduotanoe 1275 1100 1460 1650 !!mho a 
Plate Current 5, 4 4 'I 10, 5 ma 
Screen Current 1,3 1 1,'1 2 , 6  ma 
Grid Bias -38,5 

(For transconductance = 2 !!mhos) 
-32,5 -42,5 -52,5 volts 

MIXER • SUPERHETERODYNE CIRC1JI'r 

Plate V9ltage 
Screen Voltage 
Grid Biast 
Suppressor 

250 volta 
100 volta 

-10 volts 
Connected to Cathode at Socket 

The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 

The internal shield is connected to the cathode within the tube. 

tThe grid bias is not critical with an oscillator peak voltage l volt l.eas 
than the grid bias. 

*With tube shield. 

For additional curves refer to the type 6K7G. 

IIVEilR6E CHIIRRCTEil/STICS 78 RV£11116£ CHR/liiCTE/l/STICS 
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79 RAYTHEON 79 

T11IN TRIODE 
""'MHMI Heater 

���R JLiPLIF'IER
Glass Bulb 

The 70 is a twin triode type power am-ST 12�8111.. pl1f1er tube desic;ned for service as a 

���;!G� �:i�!!�
e
�r 1�-�h�P��;��X 

s;e
a;e

e
i �= � ers . The ratings and electri cal charac

teristics are identical with those of 
the type 6Y7G, 

RATI!lGS 

heater Voltage (a-c or d- e )  
Heater Current 
Le.ximum Plate Voltage 
aximun Peak Plate Current ( rer n]_ ote )  
axirr:w.; Average Plate. l.J::_ssipation 

AI L?LIFIER - CLASS B 

I 
BOTTOM VIEW OF SOCKET 

6 , 3  volts 
0 . 6  a:'lp 250 volts 
[)0 na 
�-1. 5  watts 

Plate Voltage 
Grid Bias 

lCO 
0 
3 ,8  
7000 

250 volts 
0 volts 

No-Sienal PlaGe Current ( per plate) 
Load Resistance ( p l a t e  to plate ) 
Power Outp11t ( ap--:rc:�ir.:J.ate ) 
(With average poyter 1ni'ut = 38C r.n.v. 

5 . 5  
Grid to  crid) 

5 , 3  ma 
140CO obr.:s 
8 '.Vatts 

The volb:we between heater 11nd cntl•cde shrulU be kept a:: 1:-;w as pe>ssilJle 
where thej are not directly connected. 

... 

IJD 

., 

H 

15 

... 
0: .., lli  I ... n �  
ll: u 

.. ... .. .. 
/0 �  
B 

, 

For additional curves refer to the type 6Y7G. 
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80 RAYTHEON 80 
TWIN DIODE 

FULL WAVE HIGH VACUU!l RECTIFIER 
Filament Type Glasa Bulb 

The 80 is a full wave high vacuum type 
rectifier tube designed for seryioe in 
power supplies for a-o operated receiv
ers. The ratings and characteristics are 

,.. identical with those of types 5Y3G and 
5Y4G. 

~ 
BIJTTOM VIEW OF SOCKET 

FULL WAVE RECTIFIER - CONDENSER INPUT FILTER 

Filament Voltage 
Filament Current 
Maximum A-C Voltage per Plate 
Maximum Inverse Peak Voltage 
Maximum Peak Plate Current 
Maximum D-0 OUtput Curr&nt 

( Rl!S) 350 
1000 
400 
125 

5 a-c 
2 
400 
1100 
350 
110 

volta 
amp 

volts 
volts 

ma 
ma 

FULL WAVE RECTIFIER - CHOKE INPUT FILTER * 

Filament Voltage 
Fila.'Tlent Current 
Maximum A-C Voltage per Plate ( RMS) 
Maximum Inverse Peak Voltage 
I.1axim'Um Peak Plate Current 
Maximum D-C OUtput Current 

AVERAGE TUBE VOLTAGE DROP 
(At 135 me.. output current per plate)  

5 a-c 
2 
550 
1500 
300 
135 

60 

volts 
amp 

volts 
volts 

ma 
ma 

volts 

*Input Choke must be at least 20 henrys. An Input Condenser 
of not more than 0 . 1  �f may be used. 

� ]II Er:&o :H I : 
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81 RAYTHEON 81 

9!iO 

900 
-

8fJD 

wo;; 
� ,.. � I .... =: :! ... ... � 
... -� " 

-:" .,; .. 
-

DIODE 
HALF WAVE HIGH VACUUM RECTIFIER 
Filament Type Glass Bulb 

The 81 is a high vacuum type half' 
wave rectifier tube designed for 
service in high voltage power sup
plies. 

HALF WAVE RECTIFIER 
Condenser or Choke Input Filter 

Filament Voltage 
Filament Current 
Maximum A-C Plate Voltage (RI.IS ) 
Maximum D-C Output Current 

FULL WAVE RECTIFIER - TWO TUBES 
Condenser or Choke Input Filter 

Filament Voltage 
Filament Current per Tube 
Maximum A-C Voltage per Plate ( HMS )  
Maximum D-C Output Current 

AVERAGE TUBE VOLTAGE DROP 
( At 170 ma. output current ) 

m 
BOTTOM VIEW OF SOCKET 

7. 5 a-a 
1 . 25 
700 
85 

7 . 5  a-c 
1.25 
700 
170 

91 

volts 
amp 

volts 
ma 

volts 
amp 

volts 
ma 

volts 

IIVERIUiE OUTPIIT CHRRRCTERIST/CS 81 RVE11'116E Pl/ITE CHRRRCTEKISTICS 

FULL WRVE RECTIFIER - TWO TUBES 
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82 RAYTHEON 

TWIN DIODE 
FULL WAVE MERCURY VAPOR RECTIFIER 

Filament Type Glass Bulb 

The 82 is a full wave mercury vapor 
reotif'ier tube designed for service 
in power supplies for a-c operated 
receivers. 

FULL WAVE RECTIFIER 

Filament Voltage 
Filament Current 
Maximum A-C Voltage per Plate ( RMS ) 
Maximum Inverse Peak Voltage 
Maxinnun Peak Plate Current 
Maxinnun D-C Output Current 
Tube Voltage Drop ( approximate )  

( Independent o f  output current ) 

82 

~ 
lJOTTOM VIEW Of SOCKET 

2.5 a-c volts 
3 amp 
500 volts 
1400 volts 
400 ma 
125 ll1ll 
15 volts 

Shielding of this tube , particularl.y in sensitive recei vera, may be necess
ary to eliminate objecti onable noise. 

Radio frequency chokes ( 1  mh. or more) connected in series with each plate 
lead and placed within the shielding, if used, are usually neoes sary in re
ceivers having high sensitivity. 

Full plate load should not be applied to this tube until the filaments have 
reached their normal operating temperature. Under normal operating condi
t i ons the filaments heat quickly when the set is turned on and are ready 
to supply full load current before the tubes in the receiver require i t .  

BZ 
1/VC/lAG£ OfJTPIIT CH/1/lRCTC/l/ST/CS 

£;•!11.5• 
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83 RAYTHEON 

TWIN DIODE 
FULL WAVE MERCURY VAPOR RECTIFIER 

Filament Type Glass Bulb 

The 83 is a full wave mercury vapor 
rectifier tube designed for service 
in power supplies for a-c operated 
receivers. 

FULL WAVE RECTIFIER 

Filament Voltage 
Filament Current 
Maximum A-C Voltage per Plate (RMS) 
I:Iaximum Inverse Peak Voltage 
Maximum Peak Plate Current 
Maximum D-C Output Current 
Tube Voltage Drop ( approximate )  

( Independent o f'  output current ) 

83 

BOTTOM VIEW OF SOCKET 

5 a-c 
3 
500 
1400 
BOO 
250 
15 

volta 
amp 

volts 
volts 

ma 
ma 

volts 

Shielding of this tube, particularly in sensitive receivers, may be necess
ary to eliminate objectionable noise. 

Radio frequency chokes {1 mh. or more ) connected in series with each plate 
lead and placed within the shielding, if used, are usually necessary in re
ceivers having high semsitivity. 

Full plate load should not be applied to this tube until the filaments have 
reached their normal operating temperature. Under normal operating condi
tions, the filaments heat quickly when the set is turned on and are ready 
to supply full load current berore the tubes in the receiver requdre it. 

-

280 
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83V RAYTHEON 83V 

615 

41JtJ 

-

� 

TWI!{ DIODE 
FULL '.!AVE HIGH �IACUU1: RECTIFIER 

Heater Type Glass Bulb 
STI4 8UL � � The 83-V is a full wave hic;h vacuum type � rectifier tube having a low voltage drop 

designed for service in power supplies 
delivering high output current s .  The ra
tings and characteri stics are identical 
with those of' type 5V4G. 

~ 
BOTTOM VIEW Of SOCKET 

FULL \"lAVE RECTIFIER - CONDENSER OR CHOKE IT:PU'r FILTER 

Heater Voltage 
��eater Current 
··aximum .!l.-C .· oltage per J?late ( R:::s) 
: :aximum Inverse l�eak Voltar;e 
;.raximum Peak Plate Current 
::aximum D-C Output Current 

AVERAGE TUBE VOLTAGE DROP 
(At 200 ma. output current per plat e }  

5 a-c 
2 
400 
1100 
700 
200 

25 

volts 
amp 

volts 
volts 

rna 
ma 

volts 

The cathode i s  connected within the tube to the center of 
the heater. 

IWER/16£ DIITPUT CHRiiRCTEii/STICS 
Er•s.ov 
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� .E'p< 
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84-6Z4 RAYTHEON 

TWIN DIODE 
FULL WAVE HIGH VACUUU RECTIFIER 

Heater Type Glass Bulb 
sr /2-P/JIII_B 

� The 84/6Z4 is a full wave high vacuum � type rectif'ier tube designed for service , � � in power supplies for storage battery 

/6 MRX. I "' �'II 
;3 (]/). m or a-c operated receivers. 

t:�O:k j F1JLL WAVE RECTIFIER 
Condenser or Chol::e In!)ut Filter 

� Heater Voltage ( a-c or d c )  
Heater Current 

soo 

4111 
� .... � ... 

f-1� � fa> �  
�� ... ""' il  

Laximum A-C Voltage per Plate ( KJ:S ) 
i:axir:n1r:1 Inverse t'eak Voltage 
. .  aximum D-C Ov.tput Current 
J_,Laximum D-C Voltac;e between 

Heater and Cathode 

HALF WAVE RECTIFIER ( Plates in Parallel ) 
Condenser or Choke Input Filter 

Ileater Voltage 
!Ieater Current 
� .aximum A-C Plate Voltac;e ( R "S )  
I.�aximum Inverse Peak Voltage 
:.J.aximum D-C Output Current 
l1laximurn D-C Voltage between 

Ileater and Cathode 

AVERAGE TUBE VOLTAGE DROP 
( At 75 rna. output current per plate) 

RVE/lRGE OUTPUT CH/1/liiCTE/l/SrtCS 84/614 
E1• &3'1 

� /04 

""' 

!ttl 

.t,,.. .I I /II() 
t--

35o" PE� PLRr£ rE I -
. 300VIPER JLRT 80 

f: 
f .. 

16)PE2 �lDT'i-�!= � 
o = O  

.. ... - - li �oov bER JLRTlcEoc - � .._ C =O " . f: !;.Do"PERPLRTE 40 "' ... 
I " 

� 

84-6Z4 

BOTTOM VIEWOFSOCKET 

6 . 3  
o . 5  
350 
1000 
60 

500 

6.3  
0.5  
350 
1000 
75 

500 

22 

volts 
amp 

volta 
volta 

ma 

volts 

volts 
an:p 

volts 
volts 

ma 

volts 

volta 

IIVE/i'IHiE PLIITE 
CH/1/l/ICTER/STIC (IIICH PLIITI} 
£.,•&3'� 

1/ 
I 1/ 

1/ 
I/ 

[7 
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Is "  I--I--F- Easl 1/ I I � 10 Iff lO Z!f 3f) 3S 40 45 50 
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8!5 RAYTHEON 

I 6 

8!5 

BOTTOM VIEW OF SOCKET 

6 . 3  volts 
0 . 3  amp 
250 volts 

DIRECT IIITERELECTRODE CAPACITANCES - TRIODE SECTIOII 

Grid to Plate 
Input 
Output 

A;.IPLIFIER - CLASS A - TRIODE SECTIOil 

Plate Voltace 
Grid Bian 
Amp1i:f'ication Faotor 
Plate Resistance 
J:'ransconductance 
Plate Current 
Load- Resistance 
Power Output 

DIODE SECTION 

135 
-10 , 5  

8 , 3  
11000 
750 
3, 7 
25000 
75 

180 
-13, 5 

C.3 
8500 
975 
6 
20000 
160 

250 
-20 

0 , 3  
7500 
llOO 
8 
20000 
350 

volts 
volts 

ohms 
IJ.mhOS 

rna 
ohms 

mw 

The two diode units are independent of each other and of the triode section 
except fer the cor:auon cathode. The diodes may be used as a half wave or as 
a full v:aYe rectifier; or one diode may be used as a half wave rectifier for 
detection,and the other diode used as a rectifier to obtain delayed AVO volt
age. 

The voltage between heater and cathode should be kept as low as possible 
wl!ere they are not directly connected. 
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89 RAYTHEON 

PEm'ODE 
TRIPLE GRID P OWER ALTPLIFIER 

Leater 'l'ype Glass Bulb 

'l'ile 9 is a triple Grid type power am
plif'icr tube desic,;nod for service ns a 
Class A triode ,Class A pont ode or Claao 
B triode power amplifier in the output 
stac;e of' storage battery or a-c operat
ed receivers. 

RATIHGS 

89 

neater Voltage ( a-c or d-c ) G . 3  volts 80TTOM YIEWOFSOCKET 
Heater Current 0 . 4 amp 
r.:aximum Plate Voltage 250 volts 
: :aximum Screen Voltage 250 volts 

AJ,JPLIFIER - CLASS A - TRI ODE C OIEIECTION 
Grids #2 and #3 c onnected t o  

Plate Voltace 
Screen (Grid #2) Voltac;e 
Grid ( #1 ) Ilics 
Amplification Factor 
Plate Ro c i ctance 
Transconductance 
Plate Current 
Screen Current 
Load Resistance 
Total liaruonic s  
Pov1er Output 

A:JPLIFIER -

Iiaxill1tllil Plato Voltage 

160 180 
-20 -22 . 5  

4. 7 4 . 7  
3300 3000 
1425 1550 
17 20 
7000 6500 
0 . 3  0 . 4  

CLASS A - PEl:TODE COlLECTIOil 
Grid #3 con11ected to cathode 

100 135 100 
100 135 180 

-10 -13 . 5  -18 
125 125 125 
104000 92500 00000 
1200 1350 1550 
9 .  5 14 20 
1 . 6  2 . 2  3 . 0  
10700 9200 8000 
9 g g 
0 . 33 0 . 75 1 . 5 

CLASS B - TWO TUBES 
Grid #1 c onnected to Grid #2 
Grid #3 c onnected to plate 

Liaxirnun 11eak Plate Current ( per t·ub e )  
J :aximum Average Grid ( #1 and #2 )  Dissipation (per tub e )  

Typical Operation: 
Plate Voltage 
Grid (#1 and #2) Bias 
�-o-Sic;nal Plate Current ( per tub e )  
Load Re s i c t ance ( plate t o  plat e }  
Power Output ( approximate }  

13600 
2 . 5  

The volta3c r,etween heater and cathode �hould be l;:ept 
where they are not directly connected. 

plate 
250 

-31 
4. 7 
2600 
1000 
32 
5500 
o. a 

25C 
250 

-25 
125 
70000 
1800 
32 
5 . 5  
6750 
g 
3. 4 

250 
90 
0 . 35 

volts 
volts 

ohms 
ftll1}"lOS 

ma 
ohms 

YYatta 

volts 
volts 
volta 

ohms 
11-mhos 

rna 
ma 

ohms 
percent 

watts 

volts 
ma 

watts 

180 volts 
0 volts 
3 ma 
9400 ohms 
3. 5 watts 

as low as possible 

*Approximately t.·ii c e  this value i s  rec orrunended when the tube 
driver for a Clans ;_, ::;tage. 

is used as a 
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950 

Plate Voltage 
Screen Voltac;e 

RAYTHEON 

PENT ODE 
POWER AJ.;�LIFIER 

Filament Type Glass Bulb 

The ��5o is a pent ode type power e.rnpli
f'ier tu�)e desic;nod for service in the 
output stage of battery operated re
ceivers. The ratings and electrical 
characteristics are ident ical with 
those of tJ-1e type lJGG. 

RATINGS 

Filament Voltage 
Filament Current 
i.:aximum Plate Vol tar1:e 
I.laximum Soreen Voltage 

Al.iPLIFIL;R - CLASS A 

Grid Bias 
Amplification Factor 
Plate Resistance 
Tranaconductanoe 
Plate Current 
Screen Current 
Load Resistance 
Power Output 
Maximum Signal Voltaee ( RilS ) 

950 

BOTTOM YIEW OF SOCKET 

2 , 0  d-e volta 
0 , 12 anp 
135 volts 
135 volts 

135 volts 
135 volts 

-16,5 volts 
100 
0 , 1  megolun 
1000 l.lmhOB 
7 me. 
2 rna 
13500 oluns 
450 mw 
1.1,7 volts 

RVE!lRGE PLIITE CHR/liiCTE/llSTICS 950 RVE/lRGE CHR/lRCTEillST/CS .. E. •Z.O'�DC � •195" /J5G CLIISS II OPEiliiT/OH 
Er • Z.O' DC. Ep•/35'� Esc;•l35v ��!-"' t4 1--1-- l! t!i • -16.511 -; SltiNRL RDJU.STED TOIG • I.;lill 
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WD-1 1 
WX-1 2  

Plate Voltage 

RAYTHEON 

TRIODE 
DETECTOR OR AMPLIFIER 

Filament Type Glasa Bulb 

The WD-11 and WD-12 are triode type am
plifier tubes designed for service in 
battery operated receivers. Their rat
ings and electrical characteristics are 
identical. 

RATINGS 

Filament Voltage 1 . 1  d-o volts 
Filament Current 0. 25 amp 
Maximum Plate Voltage 135 volts 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate 3.3 l!i!:r 
Input 2.5 1!1!1' 
Output 2 . 5  1!1-'1' 

AMPLIFIER - CLASS A 

Plate Voltage 90 
Grid Bias -4.5 
Amplification Factor 6. 6 
Plate Resistance 15500 
Transconductance 425 
Plate Current 2 . 5  

DETECTOR - BIASED TYPE 

WD-1 1 
WX- 1 2  

/JOTTOM VIEWSOFSOCKETS 

135 volts 
-10 . 5  volts 

6 . 6  
15000 olmu! 
440 1-L!Dhos 
3 ma 

90 135 volts 
Grid Bias ( approximate )  
Plate Current 

-10. 6 -18 volts 
Adjusted to 0. 2 ma. with no signal 

Plate Voltage 
Grid 

DETECTOR - GRID LEAK TYPE 

Grid Laale Resistance 
Grid Condenser 

46 
Return to positive 

0.25 to 5 
0. 00025 

RAYT H E O N  E N G I N E E R I N G  S E R V I C E  

volts 
:filament 

megohms 
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V99 
X99 

Plate Voltage 

RAYTHEON 

TRIODE 
DETECTOR OR AMPLIFIER 

Filament Type Glass Bulb 

The V-99 and X-99 are triode type am
plifier tubes designed for servioe in 
battery operated receivers. Their rat
ings and electrical Characteristics are 
identical. 

RATINGS 

Fil, Voltage 3, o 3,3 d-o volts 
Fil, Current 0, 060 0, 063 amp 
Uax. Plate Voltage 90 volts 

DIRECT INTERELECTRODE OAPACITANCES 

Grid to Plate 
Input 

!L!Lf 
!L!Lf 

V99 
X99 

Output 

3,3 
2,5 
2,5 11111' 80TTOM V/EWSOFSOCK£7S 

AMPLIFIER - CLASS A 

Plate Voltage 
Grid Bias 
Amplification Factor 
Plate Resistance 
Transconduotanoe 
Plate Current 

DETECTOR - BIASED TYPE 

90 volta 
-4, 5 volta 

6,6 
15500 ohma 
425 ILJ!Ihoa 
2 , 5  ma 

90 volts 
Grid Bias {approximate)  
Plate Current 

-10, 5 volts 
Adjusted to 0.2  ma. with no signal 

Plate Voltage 
Grid 

DETECTOR - GRID LEAK TYPE 

Grid Leak Resistance 
Grid Condenser 

45 volts 
Return to positive filament 

0,25 to  5 megohms 
0, 00025 !11' 
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BA RAYTHEON 

TrJIU DI ODE 
GAS FILLED FULL ¥/AVE rtECT:FEll 
Cold Cathode Type Glass Vulb 

The BA is a gas filled full wave 
rectifier tube of the cold cath
ode type requiri�g nc heater sup
ply voltage. It i.s designed par
ticularly for service in B battery 
eliminators for radio receivers. 

FULL '::AVE RECTIFIER 

BA 

~ 
BOTTOM VIEW OF SOCKET 

:,�aximuni A-C Voltage per Plate ( R:.iS ) 350 ·.·olt s 
I.Iaximum D-C OPt put Current 350 - �a 
I!aximum Peak Plate Current 1000 :-.ca 
l.iaxirnurn Inverse Pen.l:.: Volta,�e 1000 �.-olts 
:.Iini1nu:·: Starting Peak 'loltage 400 -.rolts 
Avera:;e Dynamic Voltage Drop 80 vclta 

The type BA tu�) e was developed prinarily for use in 2 battery el:L:ina'cors 
for radio receivers. It has the tpicnl ,_:haractcr=:_stics oi' ell ::;as filled 
rectifiers as regards a constant voltace drop and ability t o  handle hi.:;h 
peak currents . Any t endency of' tl�e tubE. t o  generate r-f' noise may be elir.l
inated by proper shieldin· · and filtering. 

The BA is f'illed with a per:r.J.anent gas rather than a vapor fillinG. Th� tube 
characteristics are independent of the surrounding t e:c1perature. 
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BH RAYTHEON 

TWIN DIODE 
GAS FILLED FULL WAVE RECTIFIER 

Cold Cathode Type Glass ilulb 

The BH is a gas filled full wave rec
tifier tube of the cold cathode type 
requiring no heater supply voltage.It 
is  designed particularly for service 
in B battery eliminators for radio re
ceivers. 

FULL WAVE RECTIFIER 

Maximum A-C Voltage per Plate ( RMS) 
Maximum D-C Output Current 
Maxinrum Peak Plate Current 
Maximum Inverse Peak Voltage 
Minimum Starting Peak VoLtage 
Average Dynamic Voltage Drop 

BH 

r@ 
BOTTOM VIEW OF SIJCKET 

350 
125 
400 
1000 
350 
90 

volts 
ma 
rna 

volts 
volts 
volts 

The type B!I tube was developed primarily for use in B battery eliminators 
for radio receivers. It has the typical characteristics of all gas filled 
rectifiers as regards a constant voltage drop and ability to handle high 
peak currents .  Any tendency of the tube to generate r-f noise may be elim
inated by proper shielding and filtering, 

The BH is filled with a permanent gas rather than a vapor filling. The tube 
characteristics are independent of the surrounding temperature. 
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BR RAYTHEON 

DIODE 
GAS FILLED HALF WAVE RECTIFIER 

Cold Cathode Type Glasa Bulb 

The BR is a gas filled half wave recti
fier tube of the cold cathode type re
quiring no heater supply voltage. It ia 
designed for service where it is desir-

BR 

able to  use a halt-wave rectif'ier, BOTTOM VIEWOFSOCKET 

HALF WAVE RECTiFIER 

Maximum A-C Plate Voltage (RMS ) 
Maximum D-C Output Current 
Maximum Peak Plate Current 
Maximum Inverse Peak Voltage 
Minimum Starting Peak Voltage 
Average Dynamic Voltage Drop 

300 
50 
200 
850 
300 
60 

volts 
rna 
ma 

volts 
volts 
volta 

The type BR tube was developed primarily for use in vibrator type B supply 
units for automobile receivers. It has the typical characteristics of all 
gas filled rectifiers as regards a constant voltage drop and ability to 
handle high peak currents. Any tendency of the tube to generate r-f noise 
may be eliminated by pr.oper filtering and shielding. The shielding and fil
tering oonnnonly used to eliminate vibrator noise will uaually be sufficient. 

The BR ia filled with a permanent gas rather than a vapor filling. The tube 
characteristics are independent of the surrounding temperature. 
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NB 1 ·  NB 8 RAYTHEON NB 1 - NB 8 

RESISTANCE TUBES 
FOR BATTERY OPERATED 

TWO VOLT TUBE RECEIVERS 
Octal Base Glass Bulb 

The series of resistance tubes , NB-1 to 
NB-8, is designed for two volt tube re
cei vera having filament current drains 
of 300 to 720 milliamperes, in steps of 
60 milliamperes. COMMOI'f,..,_.rcr\...:'\ 
RATINGS 

Type 

NB-1 
NB-2 
NB-3 
NB-4 
NB-5 
NB-6 
NB-7 
NB-8 

Filament 
Current . 

Drain 
300 me 
360 ma 
420 me 
480 ma 
540 ma 
600 ma 
660 me 
720 ma 

BOTTOM VIEW OF SOCKET 

Z 3 S 1 B 
PI!YELOPED ��'t; OF 8RSE 

The NB tubes have one common tap; one short circuiting tap, for use with a 
2 volt storage battery; one resistor tap, for use with an air cell; and one 
ballast resistor tap, for use with a 3 volt dry cell pack. The curve on the 
accompanying sheet shows the typical relation between filament voltage and 
applied voltage, using the tap f'or dry cell pack. 

The resistors in the NB tubes are operated in a1r, 1n a sealed container and 
the moderate ballasting action obtained when the tap for dry cell pack is 
used is due only to the change of resistance with temperature of the wire 
used. These resistors operate at a relatively low temperature and their re
sistance characteristics are permanent if the rated nominal current is not 
exceeded, so that the NB tube should not need replacement because of change 
in characteristics during life. 

The NB tubes are stamped with locating arrows :marked 11Storage Battery11 1 11Air 
Cell n and 11Dry Pack11 on the base of the tube , as shown in Fig. 1. If a ref
erence mark is placed on the chassis mid-way between pins #1 and #B and the 
socket wired, as shown in Fig. 21 a special socket w1 th three keyways or a 
special socket with the keyway drilled out may be used to colUlect the bat
tery to the proper tap. In either of the above oases the arrow correspond
ing to the type of battery used should be lined up with the reference mark. 
A terminal strip may also be provided for connecting the filament battery. 
to the proper tap of the NB tube. In the latter case, the tube is left 
fixed and the filament battery is wired to the proper point on the terminal 
strip, POS.C TYPE OF BATTERY PLACE LOCATING 

BRTTERY 

z.s 

t.t � 
Z.I � ... ' 
z.o � 
1.9 �  

... 
LB � 

� /.7 t::: 

l.!f 
/ 

KEY IN 

2 volt storage Position A 
Air Cell Position B 
3 volt Dry Cell Pack Position C 

TYPICAL 8RLLASTI/'f6 CHR/li/CTEfi>ISTIC C/Jfi>VE 
/'f8 fi>ESISTR/'ICE T/J8E 

3 VOLT PRY CELL CO/'f/'fECT/0/'1 

,/' c.�� 
�\\� � t��).l'f--1�� � �  c,+ � �j)'�rw.; 

v :P" 
l,....-:; v 

./ / !-'" ·"' 
/ v / 

v / ... 
/ ... 

� u u u u � u u u v u u M � n 
BRTTEii'Y VOLTR6E - VOLTS 
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K49C-8 RAYTHEON 

RESISTAiTCE TUBE 
FOR A-C - D-C RECEIVERS 

:letal Dulb Octal Base 

The K49C-B i s  a resistance tube design
ed for use as a voltage dropping resis
tor in the filament circuit of' a-o - d- e  
receivers. A ballast resistor tap pro
vides voltage for one or two 6 . 3  volt 
pilot lamps. 

RATil!GS 

Voltage Drop at 300 ma. 
Supplies correct filament voltage t o :  

3- 6 . 3  volt 300 rna. tubes and 
2- 25 volt 300 ma. tubes in series 

Pilot La�':l.p Voltae;e at 300 r.J.a : 
2- 6. 3 val t 150 ma. lamps in series 
1- 6.3 volt 200 r.1a. la1.1p 
1- G. 3 volt 250 rna. 1mop 

K49C-B 

~ 
BOTTOM YIEW OF SOCKET COt!IYECT PILOT LIIMPS 8ETWEE!f Pl!fS117&"8 

40 

10 
6 . 6  
4 . 8  

volts 

volts 
volts 
volto 

When the pilot lamp voltac;e in an a-o - d-e receiver is taken from a tap on 
the filament volta.c;e dropping resistor, which usually has no ballasting 
action, the peak voltage appli e d  to the pilot lac:ps at the instant the line 
switch is closed may be several times the rated voltage of the lanps , due 
to the high initial current drawn by the tubes in the set. In order t o  
limit this peak voltage to a reasonable value, the resistance of the pilot 
lamp section of a straight resistance tube must be considerably lower than 
that required to operate the lanps at their rated voltage with the tubes 
hot. Thus , with a strai@lt resi stance tub e ,  the life of the pilot lamps i s  
shortened by the high peak voltaGe and the final brilliancy i s  reduced by 
the low operating voltage. 

In the K49C-B the pilot lamp section i s  a ballast resistor which changes 
from a low value of resistance with the tube cold to several times its ini
tial value as the tube heats. This limits the peak voltage applied to the 
pilot lamps to a value within their voltage rating, and operates the lamps 
at a higher voltage than with a strai&ht resistance tube, increasing the 
life and final brilliancy of the lamps. The ballast ing action also makes 
it possible to use s everal different types of pilot lamps with satisfactory 
results .  The cLaracteristic curves show the relation betv;een pilot 
lamp voltag� and t1,·1e for a typical K4'dC-B tube and a typical straight re
s istance tube with similar ratings. 

The resistors in the K49C-B are operated in air and the ballasting action 
obtained in the part shunted across the pilot lamps is due to the heat of 
the total winding. The resistors operate at relatively low temperature a...'"ld 
their resistance characteristics are perr.1anent if the normal rated current 
is not exoeeded. 

Resistance tubes with other ratings 1nay also be made. There is considerable 
power available for ballast ing action so that the total voltage drop may 
be changed to fit other tube combinations requiring either more or leas 
voltage drop. 
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K49C-8 

llES!S TfiiYCE TUBE 

CHf/RfiCTE/l!SnC CURVE 
LORO•TWOz5V & THREE 6.3V-300MIITUBES 
PILOT LIIMPS• TWO 6.�V-J5tJMR Iff SERIES 
LINE VOLTRGE•J11V STEROY CUKRENT•300MR. 

lW. o-----/. 
111v {K�IC Oil K49C-8) � 
� � {Z)-z5VTUIJES 

{3) -6.SVTUBES 
{2)6.JV-150MR. 
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