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FOREWORD 

Rffei"L•ing Tube Substitution Guide Book is a greatly 
enlarged and revised edition of the book Wartime Radio 
Service published in 1944. This new book lists about 
750 receiving tube types and their bases, including all 
of the following series: 

4, 5, 6, 7, and 7L old-style base series 
Octal base series 
Loctal base .:;eries 
7-pin miniature series 
9-pin•noval series 
Subminiature series. 

During the past eight years we have made many 
tube substitutions. Most of them were easy to make 
and all resulted in from excellent to reasonable per
formance. The majority of substitutions shown here 
have actually been tried. \Ve are passing this informa
tion on to you in the belief that it will save you many 
hours and enable you to make necessary repairs to 
electronic equipment in spite of shortages. Also, when 
shortages no longer exist, you will again save time in 
restoring equipment to its original condition after sub
stitutions have been made. 

All substitutions listed here describe in detail the 
necessary data for changing or rewiring the sockets. 
It is recommended that in making the circuit changes 
listed you follow the sequence exactly as indicated in 
order to avoid any errors in rewiring. 

You will note that a few types have no substitutes 
listed. \Ve do not presume to be infallible. We may 
have omitted some tube substitutions. If you know 
of tube substitutions which have been omitted we 
would like to hear from you about them. 

Besides a tube substitution listing we have included 
other important information that will make this book 
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even more useful as a substitution guide. In Section 3 
we offer a compilation of television receiver filament cir
cuit arrangements including various filament diagrams. 
These were compiled by John F. Rider Publisher, Inc., 
to whom we owe thanks for their contribution. The 
information was taken from the five presently existing 
Rider TV Manuals. It is hoped that this information 
will not only aid tube substitution operations, but will 
prove helpful in connection with TV servicing in the 
home. A group of servicing suggestions are also in
cluded to help in repairing the filaments of burned-out 
tubes, making adapters, and for the change over of 
battery-operated radios to electric operation. 

Most significant is the last section of this book which 
covers different charts and tables. A complete listing 
of the characteristics of receiving tubes and bases and 
cathode-ray tubes and bases are included in this section. 
Thus this book, besides serving as a tube substitution 
guide, also functions as a tube handbook. 

We wish to express our appreciation to the American 
Radio Relay League for their cooperation in permit
ting us to reprint their receiving tube characteristics 
charts from their ARRL handbook. In our estimation 
these are the most complete charts available at this 
time. To Tung-Sol Lamp \:Vorks, Inc., for supplying 
us with the data on tube classifications, ballast tube 
and resistor numbering codes, and RTMA resistor, 
capacitor, and transformer color codes our thanks; 
also to Sylvania Electric Products; Inc., for supplying 
us with the data on cathode-ray-tube characteristics; 
to Federal Telephone and Radio Corp. and Radio Re
ceptor Corp. for their kind cooperation. 

November, 1950 
H. A. MIDDLETON 
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SECTION 1 

THE BACKGROUND OF TUBE SUBSTITUTIONS 

\Vere it not for the fact that tube development is a 
never-ending activity, there would be no purpose in 
describing the background of tube substitution. The 
substitution lists contained herein would suffice, for 
they include practically every tube which is used for 
receiving purposes serving many different electronic 
applications. These applications consist of radio re
ceivers of all varieties ( a-m, f-m, and TV), radar, 
facsimile ( commercial and military), public address 
amplifiers, record changer amplifiers, test equipment, 
electronic computers - in fact every kind of equip
ment with the exception of transmitters, although even 
there, receiving tubes make their appearance in the 
speech amplifiers. 

The basis of tube substitution is similarity or equi
valence between the original and the substitute. The 
choice of these two words with different connotation 
is deliberate; similarity may mean equivalence in some 
respects but not in all. Thus if two tubes are similar 
( or identical) in electrical characteristics, one is the 
equivalent of the other. The use of two tubes, how
ever, to replace one single tube which affords certain 
facilities, creates a state of equivalence rather than a 
state of similarity. 

This is not intended as a play on words but deals 
with a very important situation that is developing fast 
in .television receivers. Unwelcome as it may be, it 
means constructional modifications and even more im
portant, a careful analysis of what suits the purpose. 
Any attempt to list all the substitutes within the mean
ing of equivalent as we have described it, would be a 
monumental task and would more than likely, never 
see the light of day. \Ve hope, therefore, that the gen
eral details of the background of tube substitution given 
in this section combined with the tube substitution lists 
and the knowledge possessed by the technician who 
makes the change ( and selects the substitutes) will 
result in satisfactory substitutions. 

An examination of the tube substitution lists will 
disclose that the substitution of one type for another 
is not too frequently accomplished by a simple replace
ment of tubes. Differences in tube characteristics may 
demand some modifications in the circuit within the 
apparatus. Sometimes, only a change of socket is 
needed because of differences in the basing of the sub
stitute tube. In other instances, definite restrictions 
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are imposed relative to the heater circuits; some sub
stitute tubes may be used only in parallel-wired heaters 
without any circuit changes, whereas in other instances, 
a tube substitution is applicable only to series-wired 
heaters. In some cases, a tube .substitution may demand 
modifications in the cathode, control grid, plate, or 
screen circuits, or possibly in the power supply, so as 
to satisfy the needs of the substitute and accomplish 
the best possible performance. These circuit changes 
are not listed because they are peculiar to each system. 

All of .this means that although the lists in this Guide 
Book give the substitute or substitutes as the case 
may he, the final selection cannot be made without con
sidering the conditions existing in the equipment which 
will receive the substitute. Where changes in heater 
or filament wiring are required, they are described. 
Changes necessary in the signal electrode circuits such 
as those of the control grid, screen grid, cathode, and 
plate so as to attain best possible performance become 
the function of the technician and are determined by 
the constants of the specific circuit in which the sub
stitution is made. 

As shown in the three series of Rider's Manuals 
(AM-FM, TV, and PA), many tens of thousands of 
models of receivers and amplifiers comprise the hundred 
odd million units which may require substitute tubes. 

Fortunately, a certain amount of standardization does 
exist in receivers and other equipment designed to work 
with the tubes listed herein. This situation, together 
with the circuit and operating voltage details given in 
the above-mentioned manuals and manufacturers' liter
ature affords the technician the opportunity of de
termining the operating conditions thereby enabling 
him to establish the correct voltages at the different 
signal electrodes. A familiarity with these techniques 
is not difficult to acquire, although we hasten to add 
that too many differences exist to permit circuit modi
fications based on guesswork or memory. Schematic 
wiring diagrams, operating voltage cables, and the tube 
characteristic charts demand attention if longest tube 
and component life are desired, and also, if best circuit 
performance is to be attained with the substitute tube. 

Design engineers have their own ways of accomplish
ing performance with the standard run of tubes. Many 
substitutes are possible but all will not afford like per
formance. In listing the substitutions, only those sub-
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stitutions considered practical, that is, which do not 
demand redesigning of circuits, were included. Many 
substitutes possess sufficient similarity to the original 
as to require no changes in either heater wiring or 
sockets. These are listed with the note ''No changes." 
This does not mean, however, that the signal electrode 
operating conditions are identical for the original and 
the substitute. This should be checked in the tube 
characteristics chart contained in this Guide Book. It 
only requires a few minutes of time to do this and its 
results can be very gratifying. 

If upon examination, the differences in electrical 
characteristics between the recommended substitute 
and the original are more than moderate, changes in 
the signal electrode operating circuits may be required. 
Since the plate voltage requirements for tubes in similar 
categories do not differ greatly, changes are not too fre
quent in the plate circuits. It is only when battery 
type and a-c operated tubes are bting compared that 
one finds radical differences in plate and screen volt
ages. More critical points are the control grid and 
cathode bias - especially the latter. Small numerical 
differences in bias voltages ( which are related to the 
plate current) produce great performance differences. 
For example, a change in bias from -2 volts to --4 
volts is only 2 volts, but it represents a change of 100 
per cent, and can very materially influence performance. 
A situation of this kind would demand a change in 
the value of the bias resistance. 

A bias tube may be listed as the substitute for a zero 
bias tube. Reference to the electrical characteristics 
will disclose that the grid resistor must be changed ; 
sometimes from 10 megohms to as low as 0.25 megohm. 
ln addition, a cathode resistor of such ohmic value as 
will develop the bias shown in the tube characteristic 
chart must be added. Thus, the statement "No changes," 
does not refer to signal electrode operating conditions, 
rather to the fact that neither heater wiring nor socket 
changes are required. 

Each substitution is an individual case requiring in
dividual consideration, unless it is definitely known that 
the original and the substitute are identical in all re
spects other than heater voltage. Even then, if the 
substitution is made in a system which involves a state 
of resonance, realignment will be required. Similar 
tubes, even identical ones, do not possess identical 
values of interelectrode capacitance. This difference 
affects the final value of tuning capacitance. It is very 
important to bear this in mind when substitutions are 
made in wideband amplifiers particularly, since here, 
the interelectrode capacitance ( direct and reflected) 
plays a paramount role in the peaking action. Examples 
are the video amplifiers in television receivers and the 
amplifiers in oscilloscopes and the like. In making sub
stitutions it is often necessary to consider the function 
of the tube and its circuit so as to insure best per
formance in the circuit. The various types of circuits 
and functions will now be discussed. 
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Oscillator Systems 

These may be heterodyning arrangements which in
volve tracking with other tuned circuits, such as in 
converter systems and separate oscillator and mixer 
circuits, or nontracking arrangements, such as beat
frequency oscillators. Also, there are the various kinds 
of multivibrator systems in television receivers. Each 
of these demands individual consideration. 

Combination oscillators and mixers (converters) re
quire substitutes which contain not only the identical 
number of electrodes as the original, but in addition, 
the functions of these electrodes must be the same. This 
immediately limits the number of possible substitutes. 
The list of tubes, classified by function found at the 
end of this section, is an aid in this respect. If the 
required substitutes can not be procured, it does not 
make sense to redesign the circuit so as to replace a 
single tube with two individual tubes. That is a design 
engineer's job. If the oscillator and mixer functions 
are performed by individual tubes in separate enve
lopes, then the latitude of substitution is greater, pro
vided that the selection of the substitute tube is made 
carefully. 

The higher the frequency of operation, the more 
critical is the choice. That is why new tubes are born 
as operating frequencies increase. Tubes designed for 
the broadcast band are frequently unsuited for use in 
the vhf band and most certainly not in the uh£ band. 
Thus, in addition to recognizing the oscillator function, 
it is also imperative to pay heed to the frequency of 
operation. If a choice is available, the tube intended 
for a higher frequency is suitable for a lower fre
quency, but not vice versa with complete freedom. 

Sometimes tubes specifically intended for use as 
oscillators will not perform properly in that position, 
it is difficult to account for this, but it is a fact never
theless. This does not condemn the tube as a tube -
it can still perform other functions - nor does it mean 
that another tube of like brand and type will behave 
in similar fashion. There is no remedy for such failure 
to function properly - it is simply a statement of fact. 

'What should be examined when comparing tubes 
intended for oscillators? Neglecting heater or fila
ment ratings for the moment, these being assumed to 
be suitable and assuming that the number of circuit 
electrodes of the substitute original are the same, such 
details as the grid bias, the plate ( and screen) voltages, 
the plate (and screen) currents, and the transcon
ductance are paramount factors. If the exact duplicate 
is not available, the substitute tube which requires lower 
plate and screen voltages ( differing only moderately 
from the original) is preferable to the substitute tube 
which requires higher plate ( and screen) voltages than 
the original. The tube with the higher transconductance 
is preferable to the tube with the lower transcon
ductance, everything else being equal. These prefer
ences are more apt to furnish heterodyning voltage 
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over the entire hand embraced by the receiver, espe
cially if the bias resistor is modified to suit the specifi
cations of the substitute. 

R-F and 1-F Amplifiers 

The general run of r-f and i-f amplifiers utilize 
tetrodes and pentodes. Since pentodes used as triodes 
( in a-f amplifiers) are substitutes for triodes, it is im
portant when selecting a substitute to know the manner 
in which the tube is used in the r-f or i-f amplifier. 
A triode is a poor substitute for a pentode; if a pentode 
is used, the substitute should be a pentode. However, 
if a tetrode is used, the substitute may be either a 
tetrode or a pentode. Care should be exercised to note 
if a shield is a part of the tube. An unshielded tube 
may be substituted for a shielded tube provided that 
an external shield is used and is grounded properly. 
Single-ended tubes may be substituted for double
ended tubes, but the reverse may be troublesome. Care 
must be exercised relative to the control-grid lead dress 
so as to minimize regeneration. 

Sharp cutoff tubes should be replaced by similar 
tubes ; similarly with remote cutoff tubes. However, 
sharp cutoff tubes may be replaced by remote cutoff 
types without too much trouble. The ave may be af
fected somewhat, but this does not interfere with the 
effectiveness of the receiver. \Vhen sharp cutoff tubes 
replace remote cutoff types, however, some minor prob
lems may arise. Their best location would be in places 
where the signal level is lowest, for example, in the 
first stage in either an r-f or i-f amplifier. If distortion 
is· severe on loud signals ( due to rectification in the 
sharp cutoff stage), a divider network may be re
quired so as to reduce the ave bias being applied to the 
sharp. cutoff tube. This is best accomplished at the 
source of the ave, and might call for a separate ave 
line to the sharp cutoff tube. It might even be satis
factory to operate the sharp cutoff tube ( if it is located 
at the point of lowest signal level in the amplifier) with
out any ave, using a low fixed bias. 

\\'here there is a high input signal, sharp cutoff 
tubes must be used in place of remote cutoff tubes, an 
auxiliary volume control ( or divider) at the front end 
of the receiver (perhaps in the antenna circuit) may be 
required. This would be operated only on those chan
nels which cause trouble. A panel switch would con
trol the operation of this signal control element. 

Transconductance is the important electrical char
acteristic to consider in r-f and i-f amplifier substitu
tions. The higher the mutual conductance is relative 
to an r-f or i-f transformer the better, assuming that 
the plate and screen voltage conditions are satisfied or 
approached. Inability to equal the original tube in 
transconductance means reduced gain in the stage, but 
this seldom is a problem in a-m or f-m receivers be
cause the average receiver has excess gain for the re
ception of chain or local broadcasts. The same can be 
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said about television receivers, provided that the re
ceiver is located in a primary service area, \Vhen such 
a receiver is relatively close to a station, the problem 
is too much rather than insufficient signal, so that a 
reduction in r-f or i-f amplification ( unless it is too 
severe) usually can be tolerated. In fringe areas, the 
situation is different, especially when the received signal 
levels already border on the inadequate. There it be
comes necessary to approach the original, and if this 
cannot be attained, then it is preferable to select tubes 
with higher than the original transconductance and to 
adjust the operating voltages accordingly. General in
structions of this kind are given elsewhere in this 
section. 

\Vhere r-f and i-f systems are subject to tube sub
stitutions, realignment of the coupling transformers as
sociated with the input and output circuits of the sub
stitute stage are imperative. Sometimes it may appear 
that proper performance is being secured without re
alignment. This should not be accepted as fact with
out a test to establish if the circuits are peaked 
properly. 

Whether the shift in frequency peaking is upward or 
downward depends upon the direction of the capaci
tance change. A reduction in distributed capacitance, 
which includes the plate-to-cathode ( or control grid
to-cathode) capacitance tends to cause peaking at a 
higher frequency, whereas an increase in distributed 
capacitance tends to cause peaking at a lower frequency. 

Many i-f transformers and some r-f transformers 
are permeability tuned, utilizing the related distributed 
capacitance including the tube capacitance to provide 
the C for the tuned circuit. Because of this, changes 
in distributed capacitance, due to different tube elec
trode capacitances, can cause major variations in 
operating conditions. Whenever possible, substitute 
tubes should approximate the input-output capacitance 
of the original tube. This data is found in the tube 
specification charts of Section 5. 

Exception to the need for realignment of r-f and i-f 
coi.1pling systems is found in those equipments which 
employ R-C coupling between tubes. While not a com
mon practice, it is to be found in receivers. Sometimes 
the coupling element consists of a resistive plate load 
and a tuned grid load for the succeeding tube. The 
resistive plate load on a substitute tube requires no re
adjustment, but if the substitution is made in that stage 
which has a tuned grid load, realignment will be re
quired. Examples of such arrangements are listed 
elsewhere in this section in connection with r-f and i-f 
transformer replacement. 

Audio Amplifiers 

All types of tubes are found in audio amplifiers: 
triodes, tetrodes, pentodes, pentodes used as triodes, 
and various kinds of output-stage power amplifiers. 
Voltage amplifiers are, in the main, resistance-coupled 
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systems, whereas power amplifiers are transformer
coupled. The difference between these two general 
categories is the plate circuit load, that is, load im
pedance, and the grid bias. 

There are some differences between the signal elec
trode operating conditions in resistance-coupled am
plifiers, their operating voltage or load resistance may 
differ, but many substitutions are possible without 
changes. A fair degree of similarity exists between the 
fundamental designs of these circuits so that it is pos
sible to generalize concerning substitutions. Pentodes 
can be used in place of triodes and, in turn, triodes 
may replace pentodes or tetrodes. The load resistances 
are pretty much the same for all of these tubes since 
the limitation is set by the plate voltage supply, and this 
does not differ too greatly in like categories of equip
ment. Naturally, the ideal condition is when the sub
stitute is used exactly as the original, or the substitute 
type is the same as the original type. 

In the case of triode-type tubes used in audio am
plifiers, with the exception of the output stage, the 
amplification constant of the tube is the pertinent fac
tor. The higher the amplification constant, the higher 
the stage gain, provided that the internal plate resistance 
is not too high relative to the load resistance. The 
higher the internal plate resistance of the tube, rela
tive to the load resistance, the less the amount of signal 
taken out of the tube will be. The portion of the avail
able signal taken out of the tube is expressed as 

R, 
R,,+R1 

where R 1 is the load resistance in ohms and R,, is the 
internal plate resistance expressed in ohms. 

Another matter of concern to keep in mind is that 
relating to grid bias. Quite a few tubes used in R-C 
coupled amplifiers as well as in L-C coupled systems 
are of the zero-bias type. \\'hen adequate substitutes 
are not available and a self-bias tube is used in place 
of a zero-bias one, provision for the bias must be made 
in the circuit. This can be in the form of a bypassed 
cathode resistor. In addition, the grid resistor (grid 
leak) of the substituted stage will require reduction 
to perhap·s one-thirtieth or one-fortieth of its original 
value. Zero-bias tubes utilize grid resistors of from 
5 to 10 megohms. Self-bias amplifier tubes utilize grid 
resistors of from 0.1 to perhaps 0.3 megohms. These 
bias- and grid-resistor references will be found to apply 
to pentodes and tetrodes as well as triodes. When a 
zero-bias tube is used in place of a self-bias tube, the 
above-required changes in circuits are reversed. 

In the output stages, for that matter, also in driver 
stages in audio amplifiers, attention must be paid to 
the recommended load impedance represented by the 
output transformer. Not only does it determine output 
power, which may or may not be im"portant, but it also 
determines the quality of reproduction. The latter is 
important. 
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To begin with, the recommended load impedance 
for substitute tubes should be the same or less than 
that for the original. By being less than the original 
a fair semblance of the original quality will be retained 
because the tubes are working into a higher impedance, 
that represented by the output transformer already in 
the device. Power output will be reduced somewhat 
but quality of reproduction will be retained. If it is 
impossible to find substitutes which require the same, 
or ~ lower load impedance than the original, then a 
higher rating will have to be accepted, but it should 
be the closest approximation to the original. 

A receiver installation can afford to sacrifice some 
power for quality. In public address systems, it is a 
question of how the system is used. If its full-rated 
power output is seldom used, then it can sacrifice some 
output for quality. If it is used for the reproduction 
of speech only, it can afford a greater mismatch than 
systems which reproduce music and speech. In the 
last analysis it is a compromise and each individual 
requirement determines the choice. 

In view of the power-handling requirements of the 
output stage, only those substitutes, both triodes and 
pentodes, are usable which can handle power. These 
are interchangeable but only on that basis. 

\\'hen two individual tubes are used in a push-pull 
output stage and a substitution is being contemplated 
for one tube, it should be carried out for both. If the 
characteristics of the original and_ the substitute differ 
markedly, parasitic suppressors may be required in grid 
and plate leads (if they ar._ not already in the circuit). 
Fifty-ohm resistors capable of handling the currents 
involved are adequate. If two individual tubes replace 
two tubes in a single envelope, such resistors may prove 
very important because the changes in wiring and 
lengthening of the leads may cause oscillation. 

Negative feedback is used in many audio systems 
between the output power stage and a preceding stage. 
Tube substitutions can upset the feedback conditions, 
especially if the electrical characteristics of the substi
tute are unlike the original. If audio quality or power 
over-all gain seems to have suffered too much, the feed
back circuit should be checked. 

\Vhen tube substitutions in a-f driver stages are con
templated, the range of substitutes is more limited than 
in the case of voltage amplifiers. While tubes designed 
for the driver stages of a-f amplifiers may be used in 
other capacities, tubes designed for other functions 
very often are not usable in a driver stage. Because the 
tube grid in the driver stage is driven into the positive 
region during certain portions of the signal cycle, the 
tube which feeds the driver-stage input transformer 
must be of the correct type for operation with the 
driver-stage input transformer. In like manner, the 
driver stage is impedance-matched to the transformer 
which feeds the succeeding stage. This is another re
quirement that must be satisfied when the substitute 
tube is selected from a number of types which possess 
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the required over-all similarity m electrical character
istics. 

Phase-Inverter Stages 

Phase-inverter stages present no serious problems in 
substitution except for the fact that differences be
tween the original and the substitute may demand 
readjustment of the load resistor so as to arrange that 
the signals from the phase-inverter stage to the control 
grids of the succeeding push-pull stage are of like 
magnitude. If the phase-inverter stage serves just one 
function, inverting the signal to one of the succeeding 
push-pull stage tubes, and it is of the same type as its 
related amplifier tube which feeds the other succeeding 
push-pull tube, then it may he convenient to substitute 
like tubes for tl,e phase in-uerter and its related 
amplifier. 

Diode Rectifiers (Signal) 

Too much need not be said about signal-rectifying 
diodes. One significant detail is that power rectifiers 
are not substitutes for signal rectifiers. ( They are not 
shown as substitutes on the list, but the comment is still 
required.) There is very little to choose from between 
signal-rectifying diodes for virtually anyone will per
form the functions of the others, except perhaps in 
connection with frequency of operation. The transit 
time ( time taken for the electrons to advance from 
cathode to plate relative to the period of a cycle of the 
signal) limits the application of the tube in terms of 
frequency. Uhf diodes are suitable for operation at 
lower frequencies. On the other hand, the low or con
ventional frequency diodes are not suitable f9r the 
rectification of uhf and sometimes even vhf signals, 
unless so specified. 

It is interesting to note that the equivalent of con
ventional signal-rectifying diodes may be formed out 
of conventional triodes by tying the grid and plate to
gether thus forming one element. or by tying the plate 
to the cathode and using the control grid as the second 
element. Such equivalence is not indicated in the list 
of substitutions, hut it should be kept in mind. 

Sometimes multipurpose tubes used in receivers do 
not employ all of the electrodes. Quite frequently a 
duo-diode may have its two plates tied together form
ing a single diode to be used for a single purpose. 
It is well to try to disconnect one of the plates and to 
see if the operation is impaired; if not, then the other 
diode plate may, in conjunction with the common 
cathode, be used as the substitution diode. \Vhether or 
not such is possible depends upon the manner in which 
the common cathode is being used. 

New advances in the design of germanium crystal 
diodes facilitate. the use of these components as replace
ments for conventional diode tubes in signal-rectifying 
and detecting circuits. An important consideration in 
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this connection is the fact that they require no heater 
supply and have an average life of over 10,000 hours. 

Germanium crystal diodes are usable in vhf and 
even uhf circuits since their maximum operating fre
quency is about 500 Mc. They are rated for voltages 
of from 25 to 200 volts, with peak anode currents up 
to 200 ma. These components are particularly suitable 
for detector circuits where their low shunt capacities 
( of the order of 1 mmf) are advantageous. 

The substitution of a crystal diode for a conven
tional-type tube is particularly simple because there is 
no need for a heater supply circuit. A typical use 
of a 1N34-type crystal diode is illustrated in Fig. 1-1. 

22,000.11. 
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Fig. 1-1. The use of a 1N34 type germanium crystal diode in 
the video detector circuit of a television receiver. K otice that 
the value of the circuit parameters are similar to those found 
in most video detector stages. 

Here the component is shown being used in a video
detector circuit of the type common in most television 
receivers. The performance of the circuit with the 
1 N 34-type crystal diode depends upon the proper choice 
of circuit parameters. In most circuits, howe_ver, it 
will be found that there need be no component modi
fications for good performance. Conventional-type 
tubes for which germanium crystal diodes are success
ful replacements are the 6AL5, 6H6, 6T8, and 12AL5. 
In the replacement of duo-diodes not only must the de
tector function be taken care of, but the sync limiter 
or other use must also he replaced. This is possible by 
using a 1N35-type matched duo-diode crystal com
ponent. See the table of geranium crystal diodes in 
Section 5. 

For further information as to the use of germanium 
crystal diodes in video and f-m detector circuits as well 
as in other signal rectifiers, see 40 Uses for Ger111anium 
Diodes, a booklet obtainable from Sylvania Electric 
Products, Inc. 

Diode Rectifiers (Power) 

Power rectifiers are of two types, high-vacuum and 
gaseous. Normally, high-vacuum rectifiers are inter
changeable as are gaseous ones, within the limitations 
set by the current and voltage ratings of the device. 
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Gaseous-type rectifiers frequently may replace vacuum
type rectifiers provided that the electrical characteristics 
are the same and the related circuit requirements are 
satisfied. Replacement of high-vacuum rectifiers by 
the gaseous kind is not recommended except when high 
currents are involved and when a constant voltage drop 
in the rectifier is re<1uired : the need for high voltage 
alone is not sufficient. 

To take a typical case, the mercury-vapor rectifier 
requires choke input instead of capacitor input in the 
filter system. The high current surges which occur 
with capacitor input would destroy the gaseous tube. 
Also, gaseous tuhes are suitable for the rectification 
of medium voltages and higher ( 500 volts output and 
up) and they are intended for systems wherein high 
current loads exist and where the variations in current 
load are large. In the case of a-c--d-c receivers, there 
are no gaseous equivalents for the high-vacuum types 
used. Gaseous rectifiers, moreover, are a source of r-f 
"hash" and, therefore, are not suitable for use in close 
proximity to circuits susceptible to such radiations. 

High-vacuum tubes, on the other hand, are suitahle 
replacements for mercury-vapor rectifiers if the rec
tifier system can stand the increased voltage drop which 
occurs in the high-vacuum tube and if the electrical 
requirements are satisfied. As a ntle, the heater cur
rent for high-vacuum rectifiers is less than that re
quired for gaseous rectifiers of comparable d-c voltage 
and current output. Other important electrical require
ments to consider are the a-c input voltage, output cur
rent, and inverse peak voltage. The last-named term 
expresses the ability of the tube to withstand the peak 
voltage between the anode and the cathode during the 
nonconducting portion of the cycle. 

Assuming the lack of recommended substitutes, 
high-vacuttm tubes are suitable for substitution in sys
tems which operate at lower d-c output voltages and 
currents than the high-vacuum tubes are rated for, 
provided that the heater requirements are satisfied. 
Such suhstitution should he made only in extreme 
cases when no other means are possible and a system 
must be restored to operation. For that matter, in such 
an event, the mercury-vapor kind also can be used 
provided that there is a choke input in the filter system. 
This is a MUST condition. 

The substitution of a filament-type rectifier for a 
cathode-type one introduces certain complications, es
pecially when the remainder of the tubes in the system 
are of the cathode-heater variety. The difference in 
heating time would result in the very rapid build-up 
of the voltage output from the rectifier before the tubes 
receiving the plate and other voltages were in a con
ducting state. Thus, the rectifier would be operating 
for a period of time with practically no load. This 
results in a high output voltage - much higher than 
when the load is applied - and could very easily break 
down the filter capacitors and also some of the bypass 
capacitors in the equipment receiving its voltage from 
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the rectifier. Replacing a filament-type rectifier with a 
heater type causes no complications of this sort. 

From a practical viewpoint it seems worthwhile to 
go to no end of trouble to find a suitable filament-type 
suhstitute for a filament-type original. This seems 
easier than changing the voltage rating of all of the 
filter capacitors and the hypass capacitors for high 
working voltage units. Of course, if examination of 
the capacitor voltage ratings and measurement of the 
rectifier output voltage shows that the momentary 
peak is within the operating voltage rating of the 
capacitors, the change can be made without endangering 
the filter and bypass units. If this is not the case and 
replacement of the filter and bypass capacitors is not 
feasible, then the only alternative is to use an increased 
bleeder load and thus reduce the over-all output voltage 
from the power supply. 

For medium- and low-voltage requirements, selenium 
rectifiers are far more suitable substitutes for high
vacuum rectifier tubes than are gaseous tubes. Minia
ture selenium rectifiers are available in various sizes 
rated from SO to 500 ma. The SO-, 65-, 75-, and 100-
111',\ sizes will, in most cases, best serve as replacements 
for half-wave rectifiers in a-c-<1-c equipment. 

Generally speaking, to replace the vacuum-tube recti
fier in a phonograph oscillator, use the selenium rectifier 
rated for SO ma, for three-tuhe amplifiers use the 
65-ma size, for five- or six-tube receivers without a 
push-pull output, use the 75-ma rectifier, and for six
tube sets and up use the 100-ma rated one. To replace 
the 2525, 2526, 3SW4, 3SY4, 3523, 3524, 3525, 4525, 
50Y6, and 5027, use a 403O2625A type selenium 
rectifier with a rating of 100 ma. 

When a rectifier tube is replaced by a selenium recti
fier, a compensating resistor must be inserted into the 
filament circuit to make up for the resistance drop due 
to the elimination of the rectifier tube if its filament 
was in series with other filaments. The value of this 
compensating resistor depends upon the rectifying tube 
that has been replaced. The following table lists the 
resistance to he used for the tubes mentioned above. 

TUBE RESISTOR WATTS 
(ohms) 

2525 85 15 
2526 85 15 
35W4 230 10 
35Y4 230 10 
3523 230 10 
3524 230 10 
3525 230 10 
4525 300 10 
S0Y6 330 15 
5027 330 15 
11723 none required 
11726 none required 

In some sets, .the pilot light may be connected across 
a low-voltage tap on the rectifier tube filament. If this 
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is so in the set in which the rectifier tube is being re
placed, connect the pilot light across a tapped-down 
portion of the compensating resistor ( about 10 to 25 
ohms will do depending upon the current in the fila
ment circuit). A No. 47 pilot light can he used in 
this case. 

\\"hen replacing vacuum-tuhe rectifiers hy selenium 
rectifiers in a-c--d-c 1xirtables using battery-type tubes 
that obtain filament voltages from B plus through a 
dropping resistor, reduce the value of the shunt re
sistor connected from the low end of the filament drop
ping resistor to the negative point. This will compensate 
for the increase in filament voltage. 

In most cases, a protective resistor should be in
serted in series with the selenium rectifier to protect 
the rectifier and filter capacitors from excessive current 
peaks during operation. The value of this resistor will 
varY from 5 to SO ohms depending upon the current 
load of the rectifier ; the higher the load, the smaller 
the protective resistor needed. 

Manufactured adapters will probably be available for 
use with miniature selenium rectifiers in the future, in 
the meantime, they can be made fairly easily by using 
discarded tuhe bases. Following are instructions for 
making adapters for a few of the most popular rectifier 
tubes used in a-c--d-c equipment. 

To make an adapter for the 3525 used in series 
circuits: 

a) connect a 230-ohm, 10-w resistor from No. 2 
to No. 7 on an octal base 

h) connect a 20-ohm, ¼-w resistor from No. 2 
to No. 3 

c) connect 25-ohm, .½-w resistor from No. 8 to 
positive side of rectifier 

d) connect No. 5 to negative side of rectifier. 
To make an adapter for a 3525 used by itself, follow 
the above steps but delete steps a) and b). 

For the 2526, 2SX6, 3526, SOAX6, SOY6, and the 
11726 when these tubes are used by themselves as half
wave rectifiers, make an adapter as follows : 

a) connect a 25-ohm, .½-w resistor from Nos. 4 
and 8 on octal hase to the positive side of the 
rectifier 

b) connect Nos. 3 and 5 to negative side of the 
rectifier. 

If the filaments of these tubes are in a series circuit, 
then naturally a compensating resistor must be added 
with the selenium rectifier. This resistor, whose value 
may be obtained from the table given previously, will 
he connected between pins No. 2 and No. 7. No re
sistor is needed when the 11726 is replaced. 

Wideband Amplifiers (Video and Others) 

Although referred to earlier in this section, these 
systems are singled out for elaboration because of 
their seemingly peculiar conditions of operation. Ex-
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amination will show that very low values of plate-load 
resistance are used and also that the applied plate 
voltage is very low, much lower than that shown in 
tuhe characteristic charts. 

This is so because it is necessary to have wide fre
quency response. Gain in each stage is sacrificed for 
the attainment of low reflected capacitance and also 
the creation of suitable resonance.1 By means of shunt 
or series peaking, or both, a wide band of frequencies 
can be amplified. ( This is explained in detail in the 
hook referred to in the footnote.) 

Tube substitutions in wideband amplifiers, therefore, 
require '\fery serious consideration. The substitute tuhe 
characteristics should approximate most closely the 
complete conditions existing in the original. lnterelec
frode capacitance is very important. Plate-current, 
grid-bias, and grid-circuit resistance ratings should be 
the same. Lead dress must he maintained as much as 
possible because changes in the position of leads will 
affect the frequency of resonance and thereby the over
all bandwidth of the system. This is very important if 
socket changes are required. 

If possible, all stages should be replaced by like sub
stitutes even if only one stage requires replacement. 
This is expensive but advantageous. If the facility to 
check frequency bandwidth exists, then it is possible 
to confine the replacement to only one stage, the one 
in which the original tube is bad. Make the frequency 
run, and if the response is satisfactory after the re
placement in that stage, the other stages need not be 
changed. Such tests can be made by means of a square
wave generator or a sine-wave generator. Usually the 
limits of response are expressed by the lowest and 
highest frequency signals which are down not more 
than 3 db from the top. In some instances, the am
plifier design is more critical and the over-all response 
is expressed in terms of only 1 db down from the top. 

Utilization of Sections of Multifunction Tubes 

A number of tubes found in television and other 
equipments combine three and four sets of electrodes 
in a single envelope, thus performing three or four dif
ferent functions. Direct substitutions for these tubes 
may not be available. In that event it is necessary to 
utilize two individual tubes containing such electrodes 
as will furnish the facilities originally contained in the 
single tube which is being replaced. For example, a 
triple diode-triode such as ·the 6T8 may require re
placement. If the original is not available, pairs of 
substitutes must be used, for example, a 6ALS and 
a 12A V6 or a 6ALS and 6AQ6. These are the recom
mended combinations, other combinations of a double
diode with a double-diode triode, or single diode-triode 

1J. F. Rider and S. D. Uslan, Encyclopedw on Cathode-Ray 
Oscilloscopes antl Their Uses, John F. Rider Publisher, Inc., 
~ew York, N. Y., 1950, pp. 389-401. 
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will function satisfactorily. One of these tubes takes 
over the function of two diodes in the 6T8 and the 
other tube takes over the function of the remaining 
diode-triode. 

Substitution of two tuhes for one is not easy ; it 
means adding sockets and perhaps even changing 
sockets on crowded chassis where space is at a pre
mium. This requires planning of the socket location 
and the location of shunt and series resistors, so as to 
keep connecting leads short. But it can be done, and 
it is a vivid example of how tubes with more electrodes 
( and capable of more functions) than the original may 
be used in replacements so long as only the necessary 
number of electrodes are utilized. Also it is an example 
of how it mav be necessary to utilize several substitute 
tubes to perform the function of one original. Inci
dentally, pairs of tubes which can be used in place of 
other multifunction tubes are listed in an addendum to 
the tube substitution list. Which combination of sub
stitute tubes fills the replacement of a single original 
is a matter of individual circuit design. Very many 
possible substitutions of this kind exist, especially in 
so far as signai diodes are concerned. 

Tube Substitution Techniques 

Heater circuits are very significant in connection with 
tube substitutions because tube types are organized in 
terms of heater voltage. Therefore, it is quite in order 
to show the techniques involved in arranging tube 
heater circuits so as to accommodate substitute tubes. 
Before discussing the methods, however, in fact even 
before speaking about heater ratings, it might be well 
to emphasis one very important point, all heater ratings 
a.re interpretable in terms of resistance. The ohmic 
value of a heater is the same when it is operated on 
direct current or alternating current. Any reference 
to heater voltage considers the d-c value and rms or 
effective a-c value as the same. Thus a tube heater 
rating of 6.3 volts means 6.3 volts d.c. or 6.3 volts 
rms a.c. The same applies to any other numerical 
rating. Note: Many battery-operated tubes will not 
function properly on a.c. 

Heater current is treated in like fashion. A reference 
to 0.15 ampere or 150 ma means d.c. or a.c., the latter 
being the rms value. The rms value is used because it 
is responsible for the heating effect in filaments and 
to get equivalent heating in d.c. and a.c., the d-c value 
must equal the rms a-c value. 

While the above statement is true in all conditions 
associated with resistance, it should not be assumed to 
apply to all a-c systems regardless of circumstances. 
For example, the d-c value of voltage is related to the 
peak value of an a-c voltage when insulation resistance 
is involved. This is important in the pperation of 
c~pacit~rs and in connection with the insulation break
down of rectifier tubes during the nonconducting 
portion of the cycle. 
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Heater Ratings versus Heater Circuits 

It is common practice among electronic equipment 
manufacturers to use certain kinds of tubes for certain 
kinds of equipment. For example,. in most a-c--d-c 
equipment, the tube heaters are connected in. series 
across the line. The same is true when such eqmpment 
is intended for battery-operated portable use ( the three
way portables). Other equipments are designed for 
operation from the a-c power lines only and the heaters 
are arranged in parallel chains. Still other equipments 
use a combination of series-parallel systems, as for 
example, a-c--d-c television receivers. 

Sometimes the series chain is singular ; sometimes 
there are a number of chains connected in series
parallel between different points as shown in the sche
matics at the end of Section 3. In the parallel systems, 
several independent parallel chains are used. Usually 
the rectifiers are wired individually and, in the true 
sense are series circuits. The remainder of the tubes 
are, however, in parallel, all being on one chain or 
divided among a number of chains fed from individual 
voltage sources. These too are illustrated in Section 3. 
Incidentally, the receivers included in that section 
represent practically every one produced and sold in 
the years 1938 through October, 1950 as contained in 
Rider's TV Manuals Volumes 1 through 5. 

Parallel Circuits 

Parallel chains will accommodate tubes which re
quire equal heater voltage ; they will also accommodate 
tubes with heater voltage ratings with are lower than 
that being supplied to the remainder of the tubes. This 
is shown in Fig. 1-2. The ctirrent rating of the heater 
is a matter of secondary concern in parallel chains. 

I .. 
E1,.,> 

I 

.fUUTITUTE 
TUBE 

E •Et• Ez 

Fig. 1-2. Parallel con
nection of vacuum-tube 
heaters. The voltage drops 
across the heaters so con
nected are equal to the volt
age across the secondary of 
the power transformer as 
shown. 

If the supply voltage source ( the heater transformer) 
is capable of supplying the required current at its rated 
output voltage, then any reasonable heater current re
quirement set by the substitute can be satisfied. The 
only limitation which exists relative to parallel con
nected heaters is that the output voltage rating of the 
heater transformer cannot be exceeded. The current 
through the parallel heater is determined by the re
sistance of the heater so that, if the voltage is correct, 
the current will be correct. If the current drain of the 
substitute heater added to the total current drain of 
the other tubes in the parallel chain exceeds the cur
rent output capabilities of the heater transformer, the 
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voltage will fall on all the heaters. It is possible to 
operate all receiving tubes at perhaps ten per cent be
low the normal voltage and current ratings. In special 
cases this reduction can be exceeded but it is not recom
mended. 

Tube substitutes which bear heater voltage ratings 
lower than that of the original tube can be applied 
readily to parallel circuits. All that is needed is to drop 
the supply voltage to the level demanded by the sub
stitute. The correction must be applied directly in the 
circuit which feeds the substitute tube. This is shown 
hy the location of R in Fig. 1-3. The amount of volt-

Fig. 1-3. When substi
tuting a tube with lower 
voltage requirements than 
the original, a series re
s is tor is added in the 
branch of the parallel feed 
in which the tube is placed. 
The resistor may be a 
single one as in (A), or two 
smaller ones as in ( B). 

age to be dropped is the difference between the supply 
voltage E and the tube heater requirement E 1• Suppose 
we wish to substitute a 2B7 with a 2.5-volt heater for a 
6B7 whose 6.3-volt heater drew its supply from a 
filament transforn1er with an output of 6.3 volts. The 
difference E - E, is 3.8 volts and this must be dropped 
at the heater current rating of the substitute tube, 
namely, 0.8 ampere. The value of the voltage-dropping 
resistor then is 

3.8 
0.8 

or 
R = 4.75 ohms or roughly 5 ohms. 

The power rating of R is 
P = I' R = 0.82 X 4.75 = 3.204 watts. 

IR the examples cited, the substitute imposes a 
load that is somewhat greater than the original; the 
power consumption of the 6B7 heater is 1.89 watts 
whereas that of the 2B7 is 2.0 watts. To this must 
he added the power dissipated across the voltage
dropping resistor R, for, after all, it is a part of the 
newly created load. Roughly, this amounts to 3 
watts. So, the substitution of a 2B7 for a 6B7 means 
the imposition of a 5-watt load in place of the original 
1.89 watts, or an increase in load of 1 SO per cent. 

N orn1ally, the addition of such a load will cause no 
trouble, but in the event that several tubes require sub-
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stitution, the load may be increased to the extent that 
the voltage drop in the transformer secondary becomes 
excessive, and the voltage across all of the heaters will 
he lowered. 

Some television receivers utilize a heater voltage sup
ply which is the equivalent of two 6.3-volt windings in 
series, with the centertap grounded and acting as a 
common return path for two parallel chains of 6.3-volt 
heaters. This is shown in Fig. 1-4. Each winding fur
nishes 6.3 volts for its respective chain, but by virtue 
of a common center connection, the difference of po
tential between the extremes of the two windings is 
twice that of each, or 12.6 volts. Consequently, a 12.6-
volt heater can be used by connecting it across the ex
tremes of the windings. 

Fig. 1-4. Filament cir
cuit of the type found in 
many television receivers. 
The center tap between the 
two windings is grounded 
to serve as a return for the 
filaments in parallel, each 
of which receives 6.3 volts 
from its part of the sec
ondary. 
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If necessary, more than one tube substitution can 
be handled in this way. The voltage between the ex
tremes of the two windings is a maximum which cannot 
be exceeded, therefore, even such an arrangement does 
not pernut the use of a tube which requires more than 
12.6 volts ( or whatever the voltage happens to be be
tween the two extremes of the windings). 

The number of 12.6-volt tubes which can be handled 
in the manner shown in Fig. 1-4 is not without limit. 
The power-handling capability of the two windings is 
the controlling factor. The substitution of a single 
12.6-volt tube in place of a 6.3-volt tube is no problem 
especially when the power consumption is the same 
for both heaters; more than likely it will not cause any 
concern even if an increased load is created by the se
lection of some special type of 12.6-volt tube. 

Series Circuits 

The substitution of tubes in series-wired heater ar
rangements hinges upon the following fundan1entals 
of Ohm's law relating to series circuits: 

1. In a series circuit there is only one path for 
the current. 

2. The current in a series circuit is equal to the 
applied voltage divided by the total resistance. 

3. The sum of the individual voltage drops in a 
series circuit equals the applied voltage. 

Illustrated in Fig. 1-5 (A) are four tube heaters con
nected in series across a voltage supply source E. Only 
one path exists for the flow of current /, therefore, 
the current must be the same in all parts of the circuit, 
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that is, in each heater. This immediately establishes 
the requirement that all heaters connected in series 
must have similar current ratings. A variation of 10 
per cent in heater rating is permissible so long as the 
heater has a higher rating than the current required by 
the other heaters in the circuit. 

Fig. 1-5. Filaments con
nected in series (A) may 
be represented as individ
ual resistances (B), each 
of which passes the same 
current determined by the 
applied voltage divided by 
the total resistance. 
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The numerical value of the current is dependent 
upon the applied voltage E and the total resistance R 
of all of the heaters, as stated in statement 2. above 
Since resistances connected in series are additive, the 
total heater ·resistance R, is equal to R, + R, + RJ 
+ R,, as indicated in Fig. 1-S(B). If, for the moment, 
we assume that each heater is rated at 12.6 volts and 
0.1 S ampere ( 1 SO ma), then the resistance of each is 
12.6 divided by 0.1 S or 84 ohms. The four heaters in 
series, therefore, represent a total resistance of 336 
ohms. Knowing the total R and the required current, 
the supply voltage necessary to limit the current to the 
required value is 

E=IR 
or 

E = 0.1 S X 336 = 50.4 volts. 

If the voltage drops across each heater ( or the voltage 
required across each heater) are aggregated, it is seen 
that the sum of the voltage drops equals the applied 
voltage. Thus are illustrated statements 1., 2., and 3. 

In view of what follows it might be well to devote 
a little more time to the matter of voltage drops and 
applied voltage, or the possibilities of statement 3. Cur
rent flowing through a resistance will cause a voltage 
drop across that resistance. If the current flow is the 
rated value, then the voltage drop numerically is the 
same as the voltage rating of the resistance. If the re
sistance is the heater ( or filament) of· a tube, and the 
current through it is the rated value, then the voltage 
drop is equal to the voltage rating of the heater. 

We have simplified the problem by deliberately mak
ing the applied voltage ( which we also can identify 
as the line voltage) equal to the total of the voltage 
drops in the load. As a rule, this is not found in prac
tice; the line voltage always exceeds the total of the 
voltage drops across the tube heaters. This excess volt
age is dropped by means of a line voltage-dropping 
resistor across which there is a voltage drop equal to 
the difference between the sum of the tube heater volt
age drops and the line voltage. For example, if the line 
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voltage is 117 volts and the total of the tube heater 
voltage drops is 50.4 volts as in the above case, the line 
voltage-dropping resistor will drop 117 - 50.4 or 
66.6 volts at the value of current which is flowing 
through the series chain. 

Statement 3 still holds, except that now the series 
line voltage-dropping resistor has been added to the 
elements (heaters) which comprise the load. This 
action of the line voltage-dropping resistor may be 
considerecl from a different viewpoint. It is the means 
whereby the line voltage is dropped to that value which 
equals the sum of the voltage drops across the heater 
elements. This is not a play on words; it simply pre
sents the relationship between the line voltage and the 
total heater drops from two angles relative to the pur
pose of the line voltage-dropping resistor. In one case, 
the line voltage-dropping resistor is considered a part 
of the load and, in the other, only the tube heaters are 
considered to comprise the load. Personally, we prefer 
the former and shall hold to it in these explanations. 

• 
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Fig. 1-6. A series chain of four filaments or heaters with a 
line voltage-dropping. resistor. The voltage drop across the line 
voltage-dropping resistor makes up for the differences between 
the line voltage and the voltage required by the four heaters. 

An example of the above is shown in Fig. 1-6. Here 
the elements of the load are shown to the right of the 
vertical dotted line and the applied voltage source is 
shown to the left. The series system indicates a total 
heater voltage drop of 50.4 volts at 0.1 S ampere and 
a line voltage of 117 volts. The difference in voltage 
is dropped across the resistor R. Since the line voltage
dropping resistor is in series with the heater chain, 
the same current will flow through R as through the 
heaters. The voltage drop across this resistor is, there
fore, a function of the current through it and its re
sistance. Since this voltage drop represents a dissipa
tion of energy, the line voltage-dropping resistor bears 
a wattage rating in addition to its resistance rating. 
The power dissipation is a very important factor and 
must be taken into account in the event of any changes ; 
in fact, it determines the type of resistor element which 
suits this purpose. The power dissipation in watts is 
expressed by either IE, l'R, or by E'/R, where I is the 
current in amperes, R is the resistance in ohms, and E 
is the voltage in volts, exactly the same units as are used 
for the other Ohm's law calculations. 
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The ohmic value of R is 

R 
117-50.4 

0.15 
66.6 
0.15 

= 444 ohms. 
Its power dissipation is 

P=E XI 
= 66.6 X 0.15 
= 9.99 watts ( approx. 10 watts) 

or 
p = 1aR 

= 0.0225 X 444 
= 9.99 watts (approx. 10 watts). 

To prove these figures, the total resistance of the four 
heaters is 4 X 84 or 336 ohms ; adding this to the 444 
ohms resistance of the line voltage-dropping resistor 
results in a total circuit resistance of 780 ohms. \Vith 
a current of 0.15 ampere flowing in the system, the 
applied voltage is E = 0.15 X (336 + 444) = 117 
volts. 

Let us now examine the possible variahles in a simple 
series chain of the kind shown in Fig. 1-6. Statement 
3. of Ohm's law relates to an equality between the line 
voltage ( applied voltage) and the total of the voltage 
drops in the load. No restriction is evident concerning 
the number of elements (tube heaters) which may com
prise the load and across which the total of the heater 
drops will occur. In the system shown in Fig. 1-6, 
four elements comprise the heater load. These could 
be any number provided that the total voltage drop did 
not exceed the line voltage; if it equaled the line volt
age, then the line voltage-dropping resistor (R in Fig. 
1-6) would not be required in the circuit and the system 
would become the equivalent of Fig. 1-5(A), with 
more heaters than are shown there. 

As a matter of fact, no matter what the total of the 
rated voltage drops across the heaters in the load is, 
this value can never exceed the applied (line) voltage, 
for statement 2. establishes that the current will adjust 
itself automatically in accordance with the total re
sistance and the total applied voltage. For example, 
if fourteen 12.6-volt, 0.15-ampere tubes were used in 
series across a 117-volt line, the total resistance would 
be 1,176 ohms. The current, therefore, would be 

117 
1,176 

or 0.099 ampere, and the voltage drop across 
each heater would be 0.099 X 84 or 8.3 volts. It is 
obvious that the voltage across these heaters would be 
insufficient for proper operation of the tubes. Correc
tion of this state would demand a revision of the cir
cuit or an increase in the line voltage ; the latter is 
impractical, so the former is the only solution. It will 
be treated later. 

On the other hand, the need may arise to substitute 
a lower voltage rated heater for a higher rated one, 
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such as a 6.3-volt tube for a 12.6-volt one. If the rated 
voltage drop across the series heaters is at least ten 
times the rated voltage drop across the substitute 
heater, the latter may be inserted into the string with
out requiring any correction. Thus, if the total rated 
voltage drop across the series heaters is 75 volts, and 
a 6.3-volt tube is a replacement for a 12.6-volt heater 
in the string, the replacement will be subject to a 
slightly higher voltage ( and current) but it will do 
no harm. 

For example, if the original series string consists of 
a 25-volt, 0.15-ampere tube and four 12.6-volt, 0.15-
ampere tubes, the total resistance of these heaters is 
502 ohms. Operation from a 117-volt line demands a 
dropping resistor of 227 ohms, making a total load 
resistance of 779 ohms. Substituting a 6.3-volt tube 
for the 12.6-volt one reduces the heater .resistance to 
460 ohms, and the total load to 737 ohms. This results 
in a circuit current of 0.158 ampere, and as a result, 
the 12.6-volt tubes are subjected to a voltage of 13.27 
volts, the 6.3-volt tube to 6.6 volts, and the 25-volt 
tube to 26.4 volts. None of these voltages are so ex
treme as to endanger the tubes. 

Battery tubes, however, should he treated with more 
care and every effort should be made to keep the volt
age as close to the rated voltages as possible, especially 
when operation is intended on a-c lines. 

Circuit conditions encountered in practice seldom are 
such that the total voltage drop across the heaters or 
filaments equals the applied or line voltage. The use 
of a line voltage-dropping resistor is very common, 
consequently, any change in the total voltage drop 
across the load caused by a substitution demands that 
the drop across the line voltage-dropping resistor be 
changed, and this means a change in its ohmic value. 
Whether the latter is done by shunting another resistor 
across it, hy physically changing its length ( as happens 
with line cords), or hy substituting a new one of proper 
ohmic value for the original is determined by which
ever is most convenient. If the total voltage drop across 
the heaters is increased, the drop across the line re
sistor must be decreased, and vice versa. A typical 
example follows. 

Seven 6.3-volt heaters are in series with a 35-volt 
heater. All are rated at 0.3 ampere. The total voltage 
drop across the heaters is 79.1 volts and the total re
sistance of the heater load is 264 ohms as shown in 
Fig. 1-7 (A). With a supply of 117 volts, 37.9 volts 
must be dropped across the line dropping resistor R. 
At 0.3-ampere current flow, the ohmic value of R 
must be 126 ohms and its power dissipation, therefore, 
is 11.3 watts. 

Two 12.6-volt, 0.3-ampere tubes must be substituted 
for two of the 6.3-volt tubes. The modified circuit is 
shown in Fig. 1-7 ( B). Simple calculation of the total 
voltage drop across the heaters shows an increase of 
12.6 volts, therefore, it is obvious that the value of R 
will have to be decreased. Its value may be determined 
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in a number of ways, but a simple procedure is the 
following 

voltage Original value of ER - Increased 
drop across heaters 

R new = ------,,,..-----,----,---,--------
Current through the system 

= 37.9-12.6 
0.3 

=84ohms. 
The power dissipation in the new R is 

P=f•R 
= 0.09 X 84 = 7.5 watts. 

Fig. 1-7. In (A), a series chain of seven 6.3-volt heaters and 
one 35-volt heater requires a line voltage-dropping resistor R 
of 126 ohms to bring the applied voltage of 117 volts down 
to the value required by the heaters. When the total voltage 
drop across the heater is increased by 12.6 volts as in (Il), 
the value of R must be decreased to 84 ohms. 

Substituting Low-Current Rated Heaters for 
Higher-Current Heaters 

Suppose that in the circuit of Fig. 1-7(A) two 12.6-
volt heaters rated at 0.15 ampere must replace two of 
the 6.3-volt 0.3-ampere heaters. Let us select H. and 
H 6 as the specific heaters. How would this be accom
plished? Two methods are practical, one being simpler 
than the other. Suppose we treat the more difficult one 
first. 

Since the circuit current is 0.3 ampere and each sub
stitute heater draws only 0.15 ampere, it stands to rea
son that they just cannot be connected into the circuit 
as is, otherwise each would he subject to a 100 per 
cent current overload. However, two such heaters 
connected in parallel would require 0.3 ampere, and 
because of the division of currents in a parallel circuit 
in accordance with the resistance of each branch, con
necting these two tubes in parallel would result in 0.15 
ampere flowing through each heater. Moreover, the 
voltage drop across two elements in parallel is the same 
as that across a single element and, since the total 
rlrop across the two 6.3-volt heaters which are being 
replaced equals 12.6 volts, the two 12.6-volt heaters in 
parallel can replace the two individual 6.3-volt heaters 
without changing the total voltage drop across the 
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string of heaters. This is shown in Fig. 1-8(A). Note 
that the total drop across the string of 6.3-volt heaters 
originally [Fig. 1-7(A)] was 79.1 volts, and that the 
total drop across the heaters with the two parallel 12.6-
volt substitutes is 79.1 volts. This means that the line 
dropping resistor R need not be changed since it is 
called upon to drop 37.9 volts at 0.3 ampere, the same 
as in the original circuit. 

The other means of accomplishing the substitution 
is shown in Fig. 1:8(B). Instead of connecting the two 

\ .tSAMP / 
---------v,--------' 

EAPPUl!'.0 • f17V TOTAL 79.t V 

z .. 
• 3 
AMP 

C -!--

EAPPUl!'.0 = tt7V 
• 

(A) 

TOTAL 91.7V 
CB) 

Fig. 1-8. Two methods of substituting 12.6 volt, 0.15-am
pere heaters for 6.3-volt, 0.3-ampere ones are shown. In (A), 
both substitutes are paralleled together, splitti.ng the current 
and keeping the voltage drop of the system intact; in ( B), 
each heater has its own shunt, thereby drawing its rated cur
rent but increasing the total voltage drop of the heaters. 

substitute heaters in parallel, they are treated individ
ually and separate current shunts are connected across 
each one. Since it is desired to split the current equally 
between the heater and its shunt, the ohmic values of 
the shunts must equal the resistam:es which they shunt. 
This means that R, = 84 ohms and R, = 84 ohms, 
and each dissipates 1.89 watts. [ See Fig. 1-8 ( B)]. 

However, handling these substitutions in this manner 
means that the total voltage drop across the string of 
heaters has been increased by 12.6 volts, since two 
12.6-volt heaters in series total 25.2 volts, and two 6.3-
volt heaters in series total only 12.6 volts. The in
creased drop of 12.6 volts must be compensated for by 
reducing the drop across the line resistor R. Figs. 
1-7(A) and 1-8(A) are comparable, as are Figs. 
1-7(B) and 1-8(B). In Figs. l-8(A) and (B), the 
total line current of 0.3 ampere flows into the junctions 
of the parallel systems ( the parallel heaters in (A), 
and the heaters paralleled hy the shunt resistors in ( B), 
divides equally between the two paths, and then re
combines again to equal the 0.3-ampere line current. 
Thus, the 0.3-ampere, 6.3-volt heaters receive the 
proper current and so do the two 12.6-volt, 0.15-am
pere heaters. 
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If four tubes required substitution and they were 
of like voltage ratings, two pairs of heaters could be 
paralleled as shown in Fig. l-8(A). If there were an 
odd number of substitutions, two heaters could be 
located in parallel and the odd one would he operated 
with a shunt as shown in Fig. 1-8(B). As a matter 
of fact, it is the principle underlying these techniques 
rather than the actual number of tubes involved which 
is important. Once the principles are understood, it 
will he simple to apply them, and in general, the most 
convenient method should be used depending on the 
circuit and the components available. For example, 
the availability of resistors is a determining factor in 
deciding whether the line dropping resistor will be 
replaced or if two small resistors will be used for the 
current shunts. If the substitution demands new 
sockets, then paralleling of the heaters is no problem, 
but if the sockets do not require changing to accom
modate the substitutes it is more conv~nient to use the 
current shunts. 

Substituting Higher-Current Heaters for 
Low-Current Heaters 

Suppose the requirement is for the use of higher 
current heaters in place of lower current heaters in a 
series circuit. A single 0.3-ampere heater is to replace 
one rated at 0.15 ampere in a series string of five 
12.6-volt, 0.15-ampere heaters and one 25-volt, 0.15-
ampere heater. This substitution is to occur at H 6 in 
Fig. 1-9 (A). Several solutions are shown in Figs. 
1-9 ( B) through ( G). The choice is determined by 
which is most convenient and best fits the need. The 
one fundamental requirement created by such a sub
stitution is that the total line current must he increased 
to 0.3 ampere so as to serve the increased current de
mand of the substitute tube. Whether this means that 
the line current will be limited to 0.3 ampere or in
creased above that value is determined by the organiza
tion of the heaters which form the load. One circuit 
system [Fig. 1-9(B) and (C)] needs 0.45-ampere 
line current, whereas other arrangements can be served 
by 0.3 ampere; there is no way, however, of satisfying 
the requirements of the 0.3-ampere tube with a line 
current of 0.15 ampere. For comparison, let us keep 
the constants of the original circuit [Fig. 1-9(A)] in 
mind. Here we have a total drop of 88 volts across the 
heaters, and 29 volts across the line dropping resistor 
at a current flow of 0.15 ampere. 

One solution for the substitution is the use of two 
series paths, one for the 0.15-ampere heaters and the 
other serving the 0.3-ampere heater, as shown in Fig. 
1-9(B). In order not to change the total voltage drop 
in the 0.15-ampere chain, a resistance ( 84 ohms) cor
responding to that of the heater ( H 6 ) which has been 
removed is inserted in its stead. This establishes the 
total voltage drop at the original value of 88 volts and 
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Ht Hz H3 H4 H5 H6 
I• 
.ts 

12.f,V 1t.6V t?,6V 1!.6V 12.f,V/ AMP 29V 
v 

EAPPUED = tt7V TOTAL •8&V 

• + (Al -

Fig. l-9(A). A series chain of heaters each dr,,wing 0.15 
ampere in a circuit with a single voltage-dropping resistor. 

I= I• Ht Hz H3 H4 Hs .45 .t!, 
AMP AMP 

2!W 1Z.6V 
v 

H6 TOTAL= esv 
I•.3AMP 

-
EAPPLIED: tt?V EQUIVALENT DIAGRAM 
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i -!-c:; 

.15 '-MP 

(B) .3AMP t 
Fig. l-9(B). HG of Fig. l-9(A) has been replaced by a 

12.6-volt, 0.3-ampere one requiring a separate series circuit 
and an increase in the current drawn from the line source. 
~ ow there are two dropping resistors, one in each branch of 
the circuit. 

I= I• 
.4S ,IS 
'-MP ,..,.p 

41.6V 
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Ht 

,2sv 

Hz H3 H4 Hs 

12.f,V IZ.6V l?,6V 1!,6V; 
v 

H6 TOTAL •75.4V 

-

(Cl 

Fig. l-9(C). Same as Fig. l-9(B) except that the dropping 
resistor in the longer branch now is a combination of the 
dropping resistor R and the compensating resistor R1 of the 
previous diagram. 

the original line dropping resistor remains intact. Com
pare Figs. 1-9 (A) and ( B). Since the drop across the 
0.3-ampere heater is 12.6 volts and the line voltage is 
117 volts, a line dropping resistor must be added to this 
circuit. R, serves this purpose; its ohmic value ( 348 
ohms) is such that it will drop 104.4 volts at 0.3 ampere. 

Examination of the two series circuits of Fig. 
1-9 ( B) shows that they are actually in parallel since 
each goes from the 117-volt line to ground. This is illus
trated in the equivalent diagram in Fig. 1-9( B). The 
total resistance of each of the parallel branches is such 
that 0.15 ampere flows in one, whereas 0.3 ampere 
flows in the other. 
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The equivalent circuit in Fig. 1-9(B) is an import
ant one to understand because it shows the application 
of two series circuits connected in parallel. Television 
receivers intended for use on a-c-d-c lines employ such 
circuit arrangements quite frequently, see Fig. 1-8 and 
the schematics at the end of Section 3. 

A modification of Fig. 1-9(B) appears in (C). The 
substitution requirement remains the same, but this 
time the resistance equivalent of the heater which has 
been removed is not inserted. Instead, the line drop
ping resistor is changed in value so as to compensate 
for the reduced total voltage drop across the heaters. 
\Vith one 12.6-volt heater removed, it has fallen to 75.4 
volts from the original 88 volts. This necessitates an 
increase in the line resistor R from the original value 
of 193 ohms to 277 ohms. ( This follows from the 
fact that the heater removed from the string had a 
resistance of 84 ohms, and in order to maintain the 
original amount of current in the circuit, this amount 
of resistance must he added to the line dropping re
sistor. The change is essentially the transposition of 
the resistor R; in Fig. l-9(B) from its position at the 
grounded end of the string to the line dropping re
sistor.) Now the drop across the line dropping resistor 
is 41.6 volts, or the original 29.6 volts plus the 12.6 
volts representing the displaced heater. The second 
series leg of the circuit is the same as shown in Fig. 
1-9 ( B), because its demands have not been changed in 
any way by the modifications applied to the other series 
circuit. 

Several other interesting details may be mentioned 
about the arrangements in Figs. 1-9(B) and (C). In 
the latter, the increase in the value of the line dropping 
resistor means an increase in power dissipation. The 
power dissipation in the resistor in ( B) is 4.34 watts; 
the power dissipation in the resistor in ( C) is 6.23 
watts. However, it is necessary to add to the former 
the amount dissipated in the resistor R 1 which has 
replaced the heater. This power is 1.89 watts, which 
when added to the 4.34 watts, totals the same amount 
as is dissipated in the higher value of resistance used 
in Fig. 1-9( C). At first glance there may appear to 
be no difference between the two systems, yet there is 
a substantial difference. It is simply that two resistors, 
one of 4.~4 watts and another of 1.89 watts rating ( or 
whatever may be the wattage ratings selected to afford 
ample safety factor), are definitely more expensive 
than a single resistor of such wattage rating as will 
satisfy a power dissipation of 6.23 watts. 

For purposes of comparison let us identify the power 
dissipation in the system shown in Fig. 1-9(C). The 
power dissipation in the 150-ma leg is 11.34 watts in 
the heaters and 6.18 watts in the line dropping resistor 
R, a total of 17.49 watts. The power dissipated in the 
300-ma circuit is 3.78 watts in the heater and 31.32 
watts in the line dropping resistor R 1, making a branch 
total of 35.10 watts. The dissipation in both circuits is 
the sum of the branch wattages or 52.59 watts. 
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A third possible arrangement for the substitution is 
shown in Fig. l-9(D). In a way, this is a more prac
tical way to connect a 12.6-volt, 0.3-ampere heater in 
place of a 0.15-ampere heater of like voltage rating. 
Only one series string is arranged, although it contains 
two parallel circuits. This system operates in a similar 
manner to that shown in Fig. 1-8. Of course, the 
ability to assemble such a circuit depends upon the num
ber of heater elements present. The four heaters H 21 

H.,, H,, and H 5 are of like constants, therefore, two 
series pairs connected in parallel result in a system 
requiring 25.2 volts and 0.3 ampere. In order that 
heater H 1 draw only 150 ma, it is ·shunted with a re
sistance equal to its own resistance. Thus, the original 
six tubes now are arranged so that they can be as
sembled into a single series string and supplied with 
0.3 ampere of current. 

The rearrangement of the 150-ma tubes reduces the 
total voltage drop across the heaters because the 
paralleled pair of series heaters draws only 25.2 volts 
compared to its former 50.4 volts. The result is that 
the total drop across the heaters is reduced to 6i.8 
volts. This requires a change in the line dropping re
sistor to that ohmic value ( 181 ohms) which will draw 
54.2 volts and so drop 117 volts to the 62.8 volts at 0.3 
ampere required by the heaters. Relative to the power 
consumption in such a system, the four series-parallel 

R H6 H1 Hz H9 
I• 1a1n 
.3 IZ,6V AMP 54.ZV 

EAPPLJl!D •117V R1 H4 H5 
I + \ 166.n. 1Z.6V 12.6V / -., 

CO) 
TOTAL• 62.ev 

I• 
Ht Hz H3 H4 H5 H6 

.a 
AMP 

Rz R3 R4 R5 
l!APPLIE0:117V \ .:~J\. 84.n 84'1 84.n 841\ I • -!- ;, 

(E) 
TOTAL•81V -

R Ht Hz H.5 H4 H5 H6 
I• 97.tl. ~ 

:::::.'.rt~, -i 
,._ ______ 75_. __ •:~-------.J/ 

(F) 
TOTAL=88V 

Fig. 1-9(D), (E), and (F). Various methods are shown 
here for shunting the heaters of the circuit shown in Fig. 
1-9(A ), after the substitution of a 12.6-volt 0.3-ampere heater 
for H 6, so that the voltage and current requirements of each 
heater are satisfied. 
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Fig. 1-9 (G). Part of a tele
vision receiver filament circuit 
showing the isolating chokes 
use<l between the heaters in the 
series chain. The shunts shown 
in dotted lines are unacceptable 
because they nullify the action 
of the chokes. 
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heaters dissipate 1.89 watts each for a total of 7.56 
watts ; the 25-volt heater H 1 with its shunt consumes 
7.5 watts; the 12.6-volt 300-ma heater H. consumes 3.78 
watts; and the line dropping resistor consumes 16.26 
watts. The total power dissipation of the whole cir
cuit• is, therefore, 35.1 watts. A comparison between 
the total power consumption of the circuit in Fig. 
l-9(D) and that in Fig. 1-9(C) illustrates the economy 
in power consumption possible by a choice of circuits. 

A modification of the circuit in Fig. l-9(0), de
signed to allow the replacement of a 150-ma heater 
tube with a 300-ma one, is shown in Fig. 1-9(E). Here, 
all the heaters are in a single chain with a current shunt 
across each 150-ma tube ; the 300-ma heater H • does 
not require a shunt. The ohmic value of these shunts 
is equal to the resistance of each of the shunted heaters. 
The power consumption of the entire system totals 36 
watts made up as follows : each of the shunted 12.6-
volt heaters with its shunt consumes 3.8 watts, the un
shunted 0.3-ampere tube requires approximately the 
same amount of power, the 25-volt shunted heater with 
its shunt consumes 7.5 watts, and the line dropping 
resistor consumes 8.7 watts, a total of 35.2 watts. This 
is slightly more than the consumption of the circuit 
of Fig. 1-9(D), but it is much less than that required 
by circuit 1-9( C). As to the relative ease of installa
tion of circuits 1-9(0) or (E), it is a matter of speci
fic circumstances, there being little to choose in terms 
of power saving. 

The reduction of the line voltage-dropping resistor 
R, in Fig. 1-9(E) is significant. It means a smaller 
unit and one with lower power dissipation rating, mak
ing it more convenient to install than larger units. 

A simplification of the shunted heaters is shown in 
Fig. 1-9( F). Instead of individual current shunts, a 
single shunt R, of suitable value ( equal to the com
bined resistance of the shunted heaters) is connected 
across the 150-ma heaters, H, to Hs. As indicated in 
the diagram, this resistance amounts to 502 ohms, which 
is the aggregate of four heaters of 84 ohms each, and 
one heater of 166 ohms. The 300-ma heater H 6 re
quires no shunt, therefore, it is not included hy the 
common shunt R 1• 

The use of a common shunt across several tube 
heaters is not generally applicable to television receivers 
without taking special precautions. The reason for this 
is that it is common practice in series-wired television 
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(G) 

receivers to isolate one heater from the other by means 
of isolating chokes [ see Fig. 1-9 ( G) ] . These are part 
of the filament circuit, hut their d-c resistance is ex
tremely low. Any attempt to shunt current around these 
heaters must exclude the choke from the shunted circuit 
otherwise the effectiveness of the choke will be ma
terially reduced, if not completely nullified. This means 
that the current shunts shown in dotted lines in Fig. 
1-9 ( G) are undesirable, instead, each tube should be 
shunted separately and care must be exercised to see 
that the shunt is connected directly across the terminals 
of the related heater and does not include the associated 
choke. 

Series-Parallel Circuits 

Having described the parallel and the series systems 
separately, the organization of the series-parallel sys
tem should pose no problem. It is doubtful that the 
occasion will arise which requires the design of a com
plete new heater system, usually, the substitution 
involves one or two tubes at the most and these can 
be treated as illustrated in Figs. 1-9(B) through (G). 
An example of a series-parallel combination somewhat 
more complex than the usual is illustrated in Fig. 1-10. 
To simplify the treatment of this circuit, we will 
divide the heaters into two strings, and examine each 
separately. 

In string 1, heaters H, and H 8 require heater cur
rent equal to the total line current entering the string. 
Heaters H, through H, are alike in their requirements 
for they draw the same current and voltage, however, 
the total current drawn by these heaters is less than 
I, because of the presence of the current shunt R,. 
Furthermore, we note a number of voltage drops in 
string 1 indicated by the letter E with subscripts. Volt
age drop E, appears across the extreme limits of the 
string and is equal to E, the line voltage. The presence 
of the line dropping resistor R in series with the heaters 
in string 1 indicates that the total voltage drop in the 
system Ell is less than the applied voltage. The latter 
is equal to the sum of Ell and E 12 • In turn Eu is com
posed of the sum of the voltage drops Ea, Eb and Ee. 

Suppose, for the moment, that heater H, is rated 
at 25 volts and 0.8 ampere, heater Ha is rated at 12.6 
volts and 0.8 ampere, and heaters H, through H, are 
rated at 12.6 volts and 0.15 ampere. This identifies Eb 
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as being 37.8 volts, and Eu, therefore, amounts to 
25 + 12.6 + 37.8 or 75.4 volts. The line dropping re
sistor R, therefore, disposes of 41.6 volts at 0.8 ampere. 
The series-parallel arrangement of heaters H, through 
H 7, without the shunt R, requires only 0.3 ampere, 
however, the line current is 0.8 ampere. Therefore, 
shunt R, must bypass 0.5 ampere. Its value can be 
determined by R = E/1, where Eis the voltage across 
the shunt, in this case Eb ( 37.8 volts), and I is the 
current to be shunted through the resistor (0.5 am
pere). R,, therefore, is equal to 75.6 ohms. 

STRING I 

1,-""~'"·-- '--~:;,.._,J\AJVIAJ\A.,--t--.J 

Rz Hg Hto 

Iz 

STRU<G2 t" t ,, .. '.,!- ~!' : I 
i------------E=tt7V-----------l 

Fig. 1-10. In a series-parallel arrangement of tube heaters 
such as shown here, each string- should be considered separately 
to find the requirements of each heater. 

The distribution of voltages and currents in string 
2 requires no special comment. \\'hat has been said 
so far will make the organization of this string easy to 
follow with the possible exception of the shunting of 
heater Hu across the series pair H11 and H12. This is 
made possible by virtue of the relative voltage ratings 
of these thr~e heaters ; heaters H 11 and Ha are rated 
at one-half of that of Hu, or the total drop across the 
series pair H 11 and Ha equals the drop across H,,. 
The total current drawn by H 11, H 12, and H 13 must 
equal the current flowing in the line through H.. 
and H 10 • Further examples of such circuits will be 
found in Section 3. 

Dual-Heater Voltage and Current Tubes 

Some tubes contain dual heaters which are con
nected in series and tapped at the midpoint, offering 
three points for connection. They bear one voltage 
rating when the two heaters are use·d in series and 
another voltage rating (half the previous value) when 
they are connected in parallel. Naturally, the parallel 
connection bears a current rating which is twice that 
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of the series rating. Circuitwise, the heaters appear 
as shown in Fig. 1-11, and are listed in a tube char
acteristic chart as follows : 

TUBE TYPE FILAMENT OR HEATER 
VOLTAGE CURRE!\T 

3E6 1.4 0.10 ampere 
2B on5 

12AT7 6.3 
12.6 

0.3 
0.15 

Fig. 1-11. Dual heaters 
such as appear in dual-heater 
tubes ha,·e their midpoint 
tapped. This makes it pos
sible to connect the heaters 
either in series or in parallel 
with each other. 

The use of such tubes in a system affords a more 
convenient means of substitution than the use of single 
rated heaters for, by simply arranging the heaters in 
parallel. they can be made to serve in circuits which 
require the lower of the two voltages and the higher 
of the two current ratings. By using the tube with 
series-connected heaters, it will suit the needs of cir
cuits which require the higher voltage rating and the 
lower current rating. 

DEF"£"Cr1vE 
HEArER-..........,. 

-----J "----, 

CKrE/li'N,4£1 
RESISTANCE 

I 
I 
I 
I 

Fig. 1-12. A defective 
heater in a dual-heater tube 
may be replaced by an ex
ternal resistor equal in re
sistance to the defective 
element. 

Each of these dual heaters is a resistance and, when 
the heaters are used in parallel, the resultant resistance 
is half that of either. When they are used in series, the 
total resistance is equal to twice that of either. In the 
event of failure of either heater, the remaining heater 
is capable of causing sufficient electron emission from 
the cathode and the tube may be treated as if it had 
hut one heater. If it is a matter of maintaining a cer
tain voltage drop in a heater system, the defective 
heater may he replaced by an external resistance equal 
in value to that of the original heater. This is illus
trated in Fig. 1-12. It must, of course, he understood 
that when this external resistance replaces the had 
heater it will contribute nothing to the emission. 

Resistor Substitution 

A number of factors control the substitution of re
sistors, these are : 
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a. Type ( wire or processed) 
b. Ohmic value 
c. Tolerance 
d. \\'attage rating. 

Relative to the type. wire-wound resistors should not 
be used in frequency-sensitive circuits unless so stated. 
The reason for this is the winding has inductance and 
distributed capacitance. If a resonant peaking circuit 
contains a carbon resistor in series with the peaking 
coil, replacing that resistor with a wire-wound unit 
will change the frequency of resonance, and so alter 
the operation of the device. Such conditions will be 
found in wideband amplifiers. In general, therefore, 
replacement resistors should be of the sa111e type as 
those which were removed. Carbon resistors are pref
erable in all high-frequency circuits, unless otherwise 
indicated. In circuits which are not frequency sensitive, 
the replacement of a processed resistor by a wire-wound 
one is satisfactory, except when wire resistors appear 
in both grid and plate circuits of the same tube. This 
may result in feedback and oscillation in amplifier 
circuits which handle reasonable amounts of power. 
Resonance may he created by means of the related 
distributed capacitance and the inductance of the re
sistor. 

Concerning the ohmic value, it is assumed that the 
correct substitution will be made with whatever toler
ance is indicated in the reference information that 
describes the constants of the circuit where the re
placement is being made. Data concerning tolerance 
identifications on processed resistors will be found in 
Section 5. 

Sometimes, a single resistor must be replaced by two 
resistors or a shunt must be added so as to change the 
ohmic value of a portion of the circuit in order to 
satisfy the requirements of a tube substitution. The 
equivalence between a single resistor and other com
binations which can produce the same value is shown 
in Fig. 1-13. 

\Vhen resistances are in series, the total resistance 
is equal to the sum of the individual resistances, no 
matter how many there are [Fig. l-13(A)]. The re-

(Al (Bl (Cl 

R Rr + Rz • 

Fig. 1-13. The use of a combination of resistors to produce 
the same total resistance as a single one is shown in (A), 
( R), and ( C). The total resistance of each of the combinations 
may be found from the formula beneath it and is equal to the 
single resistance R shown at the left. 
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sultant resistance of two resistances in parallel is equal 
to the product divided by the sum, see Fig. 1-13. The 
number of resistances which may he placed in parallel 
is limited by practical considerations. If more than 
two must be shunted in order to arrive at a certain 
resultant, the following equation should be used 

1 l 1 1 . 
R= Rs+ Rs+ R, + ... [seeF1g.1-13(C)]. 

For the case of three parallel resistors, the resultant 
reduces to the fraction shown in Fig. l-13(C). 

Sometimes the situation demands that a certain re
sistance be shunted by another to produce a certain 
final value. The ohmic value of the shunt is determined 
as follows 

R _ desired resistance X original resistance 
shunt - original resistance - desired resistance. 

For example, a 100.000-ohm load resistance must be 
reduced to 30,000 ohms in order to suit the new tube 
used. \\'hat shall be the ohmic value of the shunt re
quired for this joh? Using the equation given above 

Rahunt 
30,000 X 100,000 
100,000 - 30,000 

3,000,000,000 
70,000 

= 43,000 ohms (approx.). 

Tolerance ratings, expressed in percentage, are the 
amounts by which a rated resistance may differ from 
the actual resistance of the element. A plus toler
ance means that the actual value may be higher than 
the rated value by some amount not exceeding the 
tolerance figure ; a minus tolerance means that the 
actual value may he lower than the rated value by 
some amount not exceeding the tolerance. Thus, a 
I-megohm resistor rated at + 5 per cent means that 
it may be as high as 1,050,000 ohms; if the tolerance 
was - 5 per cent, its value might be as low as 950,000 
ohms. Combining a plus tolerance resistor with a minus 
one is a good way of arriving at a desired resultant 
when two of like value are not available. There are 
many resistors that have a plus and minus tolerance 
rating. Thus, a 1,000-ohm resistor o.f + 10 per cent 
may be as high as 1,100 ohms, or as low as 900 ohms. 

The power dissipation in a resistor carrying current 
may be expressed by any one of the following methods 

E' 
P = JiR = -=El 

R 

where I is the current flowing through the resistor; R 
is its ohmic value, and E is the voltage drop across 
the resistor. In most cases, the wattage rating of a re
sistor is an important factor. In certain grid circuits, 
however, where the current is so small as to be negli
gible, the resistor's power dissipation value is not im
portant. A half-watt rating will be found suitable for 
all such circuits. However, in those instances when 
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grid current exists and is used to develop all or part 
of the grid bias, the wattage rating must be based 
upon the calculated power dissipation. In general, a 
maximum safety factor of 100 per cent should be 
allowed above the calculated value. This means that 
the wattage rating of the resistor chosen should be 
equal to twice the calculated power dissipation. Such a 
factor of safety is more than ample. For example, if 
the dissipation is 1.2 watts, use a 2-watt resistor; if 
it is 3 watts, use a 5-watt resistor; if it is 6 watts, use 
a 10-watt resistor; and if it is 13 watts, use a 20-watt 
resistor. Note that the required wattage is slightly less 
than double the calculated value in each case. Thus 
we see why a 100-per cent factor of safety is considered 
a maximum. 

A consideration of moment is the possible tube dam
age resulting when a resistor burns out. If damage 
can result due to an excessive rise in plate current or 
voltage, in the event that a resistor burns out, it is ad
visable to use a resistor which has a higher wattage 
rating than the one being replaced. 

If the occasion arises to replace a resistor in one leg 
of a balanced circuit, for example, in the plate or grid 
circuit of a push-pull stage, it may be necessary to re
place the resistor in the other leg also so as not to 
disturb the balanced condition of the circuit elements. 
\Vhen a replacement is made in such a case, both re
sistors should have not only similar ohmic values, but 
should be of similar construction and have similar 
tolerances and wattage ratings as well. 

Fixed Capacitor Substitution 

The cardinal factors associated with fixed capacitors 
are the capacitance, d-c working voltage, and leakage 
resistance. The requirements relative to capacitor 
values are so obvious as to reqtiire no discussion other 
than to mention the equivalence between several ar
rangements, as shown in Fig. 1-14. Two like-value 
capacitors in series produce a resultant which is equal 
to one-half the capacitance of either one. Two or more 
unlike capacitors in series are treated the same as re
sistors in parallel. Capacitors in parallel are additive. 

The d-c working voltage corresponds to the peak a-c 
voltage which may be applied to the capacitor. Prac
tically speaking, d-c working voltage ratings are some
what lower than can actually be applied to the capacitor 

~ ~ I J _yc~ 
~~ _f~ ..l:s 
_J I T 

C 
C1 Cr 

c 1 +cz C3 + c, + c, 

Fig. 14. Combinations of capacitors which give resultant 
capacitances equal to that of a single capacitor are shown here 
with the resultant capacitance of each combination listed below it. 
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because of the safety factor, but common sense dictates 
that operations should be carried on within the limits 
set hy the rated working voltage. In view of this situa
tion, care must be exercised against interpreting the 
d-c working voltage as being the equivalent of the rms 
or effective value of a-c voltage; if this is done, the 
probability exists that the peak a-c voltage in the circuit 
will puncture the capacitor. The correspondence be
tween these different values of voltage is as follows 

D-C \Vorking Voltage = Peak A-C Voltage= 
1.414 X RMS Voltage. 

If by error the rms voltc1ge in a circuit equals the d-c 
working voltage rating of the capacitors, the peak a-c 
voltage in those circuits ( exclusive of surges) will be 
1.414 times higher. If any question arises concerning 
the nns voltage and the d-c working voltage of a 
capacitor in a circuit, the rms voltage which is usable 
may be found from the following equation 

RMS Voltage = D-C Working Voltage X 0.707. 
This is an important consideration in rectifier sys

tems and wherever both a-c and d-c voltages are in
volved. The input capacitors in capacitance input filter 
systems should have a d-c working voltage rating 
which is somewhat higher than the peak voltage avail
able from the plate winding of the power transformer. 
This will take into account possible surges which may 
occur. It is well to bear in mind that repeated failure 
of capacitors at one point in a system is proof of an 
insufficient voltage safety factor in the selection of the 
voltage rating. This is especially true when a substi
tuted rectifier is of the filament type, whereas tubes 
which receive their voltage fr.om the rectifier are of 
the heater type. In such cases, high voltages will pre
vail in the rectifier during the time required for the 
load tubes to reach the conducting state. 

If parallel or series capacitor combinations are used 
as replacement for a single capacitor, care must"' be 
taken that the d-c working voltage across each part of 
the combination is its rated one. For example, if two 
capacitors are in series the voltage across each should 
be inversely proportional to their capacitances and to
gether should equal the total voltage across them. When 
the combination is a parallel one, the same d-c working 
voltage will appear across each capacitor. 

The d-c leakage in fixed capacitors is an important 
item in connection with substitution. For example, 
capacitors which are intended to isolate one point from 
another relative to d.c. should have low leakage, which 
means high insulation resistance. High leakage in 
coupling capacitors can very materially influence the 
bias on the grid of the tube connected to the resistor 
and adversely affect the performance of that tube. In 
this connection, electrolytic capacitors have the highest 
leakage, paper dielectric capacitors are lower, and 
mica or ceramic capacitors have the lowest leakage. 
Vacuum capacitors are, of course, ideal but their use 
is limited mostly to high-voltage points in transmitters 
and similar equipment. 
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\\'hen working in high-frequency circuits, the sub
stitution should, if at all possible, be a duplicate of the 
capacitor being replaced. which in many cases will be 
a ceramic capacitor. If it is not available, then a 
mica is the next best choice. 

As a means of conserving space, some ceramic capac
itors are dual units, that is, the same housing includes 
a resistor ( possibly more than one) which is associated 
with the operation of the device. Sometimes two such 
capacitors and a resistor, forming a complete load 
assembly, may be in one unit. These should be re
placed as a unit, but in an emergency, a substitute 
may be used for only that part of the assembly which 
has failed. Note: an examination of a circuit may dis
close more components than are present physically; 
some of these "missing" elements may be included in 
dual units. 

1-F Transformer Substitution . 

The replacement of i-f transformers is determined 
by circuit location and circuit constants. The location 
determines whether it falls within the category of an 
"input," "interstage," or an "output" transformer. 
These identifications are found in service notes and 
parts catalogs. \Vith the exception of receivers which 
contain only a single stage of i-f amplification, all 
superheterodynes make use of the aforementioned 
three general types of transformers. The input and 
interstage kinds may be interchangable but the output 
transformer, which feeds a diode demodulator, is of a 
special design. Therefore, when it is necessary to 
replace the i-f transformer which feeds the signal to 
the diode demodulator, every effort should be made 
to secure a replacement which has been designed to 
perform that function. 

Substantial differences may be found in the numer
ous varieties of i-f transformers which are employed 
by receiver manufacturers. Replacement of identical 
units is possible only by procuring the part from facili
ties related to the original receiver manufacturer. How
ever, general replacement i-f transformers are suitable 
substitutes if the proper precautions are exercised when 
the substitution is made. For example, some i-f trans
formers used in combination a-m-f-m receivers are 
of the dual-frequency variety, that is, two different 
transformers contained in the same can. In other 
cases, trimmers, or filter elements related to the stage 
are contained in the same can with the transformers. 
Examples of these two are shown in Figs. 1-lS(A) 
and (B). 

The replacement of such devices by substitutes in
volves consideration of all of the factors involved. 
Two individual i-f transformers, an a-m and a separate 
f-m unit, may be connected externally to form the 
equivalent of the original shown in Fig. 1-lS(A). 
However, if the original contains additional elements 
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such as resistors and filter capacitors, these must be 
added in the substitution. The same is true of the 
replacements for either a-m or f-m transformers which 
contain special elements. \\'e are referring particularly 
to units in which the trimmer capacitor is a combina
tion element, part of it being used in the grid filter 
system of that stage. This may not become evident in 
a casual inspection of the device or the schematic, for 
the symbols representing the filter resistors and capa
citors are not necessarily shown as a part of the trim
mer. This calls for a careful examination of the 
transformer and the filter circuits. If the transformer 
is removed and with it all of the filter elements, then 
a substitution must consist of a corresponding number 
of units. 

TO PL.lTE 

(A) 

-- - MIC-' 

TO GRID 

' -, -CAN 

"----------1 ·-------~ 

~ ..... .J"" - -

TO VOLUME 
CONTROL CIRCUIT 

TO DtODC 
PLATE 

(B) 

Fig. 1-15. (A) An i-f transformer of the dual-frequency va
tiety found in a-m - f-m receivers. The a-m and f-m wind
ings of the i-f transformer are in series and are contained in 
the same can; in (B) is shown a unit which contains, besides 
the i-f transformer, the filter capacitors and trimmers used 
in the associated circuit. 

Relative to the general requirements of i-f trans
formers, those designed for use with pentodes will 
serve with any pentode or tetrode. The specific elec
trical characteristics of all pentode or tetrode i-f ampli
fiers are not alike, but the differences in i-f transformer 
performance due to this variable will not be significant 
if all other requirements are satisfied. 

The intermediate frequency is another controlling 
factor in the selection of a substitute i-f transformer. 
Several broad categories exist, those used in a-m 
receivers, those in f-m receivers, and those in televi
sion receivers. In each group, the bandwidth require
ment is pertinent to the selection of the replacement 
as is the specific intermediate frequency. Reference 
to the service data on the receiver is essential ; the 
intermediate frequency used in a receiver does not dis-
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close the specific bandwidth conditions in the i-f trans
formers. In some cases, all transformers are relatively 
broadband, being closely coupled. In other instances, 
the over-all broadbanding is accomplished by stagger
ing the i-f peaks in the individual stages. 

Concerning the center frequency, i-f transformers 
intended for a-m receivers have been standardized to 
four center frequencies, 130 kc, 175 kc, 262 kc, and 
455 kc. From this point on, different types produced 
by different manufacturers afford different over-all 
frequency coverage. These vary from a low of about 
5 per cent to a high of 40 per cent of the center fre
quency. For example, one manufacturer may produce 
an i-f transformer with a center frequency of 455 kc 
and an over-all tuning range of SO kc, which is the 
equivalent of 25 kc each side of the rated center fre
quency. Some other manufacturer may design his 
transformers so that the over-all tuning range may be 
200 kc, equal to about 40 per cent of the center fre
quency. 

As a rule, the higher the center frequency, the wider 
is the over-all tuning range, but all makes of i-f trans
formers of like center frequency do not afford like 
frequency coverage. In other words, the selection of 
a transformer demands recognition of the bandwith 
requirements of the stage wherein it is to be used. 
Attention must also be paid to the tuning range of 
a unit if the intermediate frequency in the re
ceiver is not the same as the center frequency of the 
transformer. 

Concerning dual i-f transformers (a-m and f-m), 
the generally standardized frequencies found in the i-f 
systems of such receivers preclude any problems other 
than the one we referred to earlier, that is, to be cer
tain that all of the filter components which exist inside 
of the original receiver manufacturer's unit appear in 
the receiver after the replacement has been made. 

Up to this point we have neglected the factor of space 
relative to i-f transformer substitution. It can well be 
a problem. If the substitution is a transformer for a 
transformer, that is, single band for single band, it is 
not too difficult even if the substitute is larger than the 
original ( which seldom is the case). If a dual band 
( single can) transformer must be replaced by two 
individual transformers, however, we have a problem. 
It is possible to find i-f transformers which are smaller 
than the usual variety. It takes effort to select the ones 
needed because several factors must be taken into 
account, but it can be done. 

Power-Transformer Substitutions 

The physical size and the electrical ratings are two 
dominant factors in such substitutions. The limitations 
caused by size are so obvious as to require no elabora
tion. Concerning electrical ratings, the first essential 
is that the transformer afford the same over-all capahili-
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ties as the original, that is, its windings should be equal 
in number to that of the original so as to duplicate the 
functions of the original. This statement is subject to 
some slight qualifications which will appear when we 
discuss the filament windings, but in general, it can be 
said that the maximum convenience in substitution is 
attained if the substitute has at least as many different 
windings of like electrical rating as the original. 

So far as physical characteristics are concerned, if 
the original transformer is shielded completely, the sub
stitution unit should be likewise. If the original employs 
vertical shield mounting, so should the substitute; if 
the original has horizontal shield mounting, the replace
ment should duplicate it. Such attention to shielding 
will result in freedom from field troubles. Open-core 
transformers can cause trouble if located close to grid 
and plate wiring. If they must be used because the 
exact replacement is not available, the possibility of 
hum troubles must be recognized. 

Each winding bears a voltage and a current rating 
with supplementary identification concerning the center 
tap. Although a center tap can be arranged by means 
of a center-tapped resistor connected across an un
tapped winding, it is preferable if the tap is a part of 
the winding. A suitable value for a resistor to be used 
for a center tap is 100 ohms. 

Increasing Heater Voltage Rating. Although it is 
best if the filament windings on the transformer are 
the same in number and rating as the original, it is 
very possible that such replacements will not be avail
able. In that event, the following information will be 
useful. Filament windings when connected in series 
furnishes a resultant voltage which is the sum of the 
voltage ratings of the individual windings. A 2.5-volt 
winding in series with another of 5.0 volts will be the 
equivalent of a voltage source rated at 7.5 volts. Care 
must be exercised to see that the two windings are 
connected with the windings aiding each other. An a-c 
voltmeter connected across the combined windings will 
indicate if they are aiding or bucking. The current 
rating of a series winding of this kind is limited to the 
lower of the two ratings of the individual windings. 

For example, if two 6.3-volt windings, each rated 
at 1.2 amperes are connected in series aiding, the volt
age rating of the two windings is 12.6 volts at 1.2 
amperes. If one of these is rated at 0.9 ampere and 
the other at 1.5 amperes, the current output of the 
series winding would be limited to 0.9 ampere. 

Increasing Heater Current Rating. Windings may 
be connected in parallel so as to increase the current 
output rating, provided that each of the windings con
nected in parallel is rated at the same value of voltage. 
The current ratings need not be the same ; the total 
current output will be the sum of the two individual 
current ratings. Care must be exercised to see that the 
two windings are connected in proper phase, otherwise 
they will buck each other. An a-c voltmeter connected 
across one winding while the other is being connected 
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m parallel will show whether the phase is correct. If 
the voltage is reduced, they are bucking. 

Relative to the center-tap connection, if two like 
voltage windings are connected in series, the junction 
between them can serve as the center tap; individual 
center taps on the two windings being disregarded. If 
two unlike voltage windings are connected in series, the 
midpoint of a 100-ohm resistor, shunted across the 
combined windings, can be used as the center tap. 

If two windings are connected in parallel and each 
of them has a center tap, the two center taps may be 
connected together to serve as the combined center-tap 
connection. If only one of two windings in parallel 
has a center tap, it cannot be used as the center tap to 
serve both windings, a 100-ohm center-tapped resistor 
should be connected across the untapped winding and 
its midpoint joined to the other center tap, at which 
point the common connection can be made. 

Substitute Heater Wi11di11gs. If the replacement 
transformer does not contain all the required heater 
windings, a supplementary filament transformer, ca
pable of furnishing the required voltage and current, 
can he used apart from the regular power transformer. 
Its primary should be connected in parallel with the 
other transformer. 

Half-wave rectifier heater windings do not require 
center taps. Either end of the winding will serve as 
the positive output lead with· a filament-type tube. 
Full-wave rectifiers should employ center-tapped heater 
windings even if the rectifiers are of the cathode type. 

Heater-Winding Insulation 

As a rule, the voltage breakdown requirements of 
most heater windings which are a part of the power 
transformer can be satisfied by a rating of about 2,000 
volts since the highest voltage in the system is far less 
than this amount. In cathode-ray equipment and other 
systems, it is possible that the cathode may be as much 
as 4,000 volts above ground and, since it is connected 
to the center tap of the heater winding, the latter is 
also above ground by the corresponding amount. This 
demands that the heater voltage winding be so insulated 
as to withstand this difference of potential. Sometimes 
( although very seldom), this requirement may be 
stated in the specifications. If it is not, it becomes the 
province of the technician to decide the voltage break
down requirements of the heater winding. 

Rectifier Plate Windings 

The conditions surrounding the selection of a sub
stitute power transformer relative to the plate winding 
are varied, so much so, that it becomes necessary to 
examine several approaches to the subject. To begin 
with, the constants of a power transformer utilized in 
a receiver ( or some other kind of equipment) may not 
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be fully identified in service literature; a part number 
always is given, and sometimes, the current and voltage 
ratings of the heater windings are stated on the manu
facturer's schematic. If this data is not given, the 
number required and the current rating of each become 
evident when reference is made to the schematic wiring 
diagram of the equipment in which the substitution is 
to be made. It discloses the number of heater or fila
ment chains, and the voltage and current requirements 
of each. Summation of these indicates the minimum 
current ratings of the heater windings. The constants 
of the plate winding, however, are generally omitted. 
This means that some way must be found to ascertain 
the requirements of the plate winding so a proper sub
stitute can be found in the event that an exact replace
ment from the original equipment manufacturer is not 
available. 

The type of rectifiers and their ratings indicates the 
maximum voltage and current requirements of the 
plate winding. Seldom, if ever, are these tubes operated 
very close to their maximum ratings. Therefore, by 
noting the limits indicated in the tube characteristic 
chart, and the practical voltages being applied to the 
tubes in the system under consideration, it is possible 
to arrive at the voltage and current ratings of the plate 
winding. Whether it should be a full-wave winding, 
that is, center tapped, or a half-wave winding is indi
cated in the schematic of the equipment and by the 
organization of the rectifier system as a whole. But it 
is conceivable that there still may arise problems in 
establishing the voltage rating of the plate winding in 
view of the conditions experienced in choke- and 
capacitor-input filter systems, and because of the 
manner in which the parts catalogs describe the capa
bilities of the plate windings of power transformers. 
Generalizing, we can state that when the input of the 
power-supply filter system is capacitive, the voltage 
rating of each half of the power-supply plate winding 
in a full-wave system can be as much as 10 to 15 per 
cent lower than the d-c voltage output of the rectifier 
at the prescribed value of d-c load. This stems from 
the fact that the input filter capacitance can be charged 
to approximately the peak value of the a-c voltage 
applied to the rectifier tubes. Some parts catalogs state 
the voltage and current ratings based on full-wave 
operation of the rectifier with capacitance input, 
whereas many others show the a-c voltage across each 
half of the plate winding at certain d-c values in terms 
of choke input. This is a cause of confusion; in one 
case, the a-c voltage between the center tap and the 
extremes of the plate winding is less than the d-c 
voltage output from the rectifier by as much as 8 to 10 
per cent, whereas in the other case, the a-c voltage 
rating of the plate winding may be as much as 10 to 15 
per cent higher than the d-c voltage output from the 
rectifier. 

What can be used as a guide in determining the basic 
requirements of the plate winding? The original 
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schematic of the equipment should he the first source 
of information, especially when it is supplemented by 
a voltage chart which indicates the voltages being sup
plied by the power supply. If the plate-current require
ments of the tuhes are not shown in the voltage chart, 
a reasonable approximation of these current values can 
be developed from the tube characteristic charts con
tained herein. Then, allowing for a 10 per cent voltage 
drop in the filter system of the power supply and per
haps a loss of ahout 5 per cent of the total out1?ut cur
rent through the bleeder connected across the power 
supply,. one can arrive at the total current load re
quirements of the system and the maximum a-c voltage 
required between the center tap and the extremes of 
the full-wave plate winding. 

These data are naturally subject to variations, hut 
the approach we have described is not too far off the 
path which must be followed. At least it suggests a 
way to gather the necessary information. 

It may appear, because of the large number of com
mercial models, that receivers and amplifiers are dis
tinctive in their general requirements. Such is not the 
case, for all fall into certain groupings and reflect cer
tain general design considerations. It would be foolish 
to deny that such circuits as shown in Rider Manuals 
can serve as the guide for substitution requirements. 
So far as tube heater and signal electrode voltages and 
currents are concerned, there isn't much difference be
tween the five- or six-tube table models produced by 
different manufacturers. Individuality appears in the 
number of tubes, the specific designs of the trans
formers, the combination of functions and the like, 
but these play very little part in establishing the re
quirements of a power supply. 

Cathode-Ray-Tube Substitutions 

Cathode-ray-tube substitutions are more involved 
than ordinary receiving tube substitutions, if for ·no 
other reason than that the physical dimensions of the 
various cathode-ray tubes differ, and the replacement 
of one by another may require substantial physical 
changes in the cahinet. Nevertheless, substitutions are 
possible and the following are offered as suggestions. 
They are to be used in conjunction with the cathode
ray-tube specifications contained in this Guide Book. 

1. All picture tube phosphors must be number 4. 
This is the last digit in the tube type number. 

2. Wholly electrostatically operated picture tubes 
must be replaced with similar tuhes. Since these are 
restricted in screen size, replacement for 7- and 10-inch 
electrostatically deflected and focused picture tubes are 
verv limited. 

3. Tubes which employ magnetic deflection and elec
trostatic focusing have no substitutes among either 
completely electrostatic or magnetic types. The reverse 
is, of course, also true, a combination magnetic-deflec-
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FOCUS COIL CURRENT RATINGS FOR MAGNETIC 
TYPE CATHODE-RAY TUBES 

Focus Focus Focus 
Coil Coil Coil 

C-R Current C-R Current C·R Current 
Tube (Ma) Tube (Ma) Tube (Ma) 

10BP4 } 132 14CP4 115• 16MP4 } 110 
10BP4A 14DP4 104 16MP4A 
10CP4 14FP4 115* 16QP4 125* 
10DP4 15AP4 159 16RP4 100• 
10EP4 132 15CP4 133 16SP4 } 110 
10FP4 115 15DP4 140 16SP4A 
10MP4 } 16AP4 } 89 16TP4 115* 
10MP4A 16AP4A 16UP4 100* 
12JP4 158 16CP4 110 16VP4 110* 
12KP4 } 140 16DP4 } 115* 16WP4 110* 
12KP4A 16DP4A 16XP4 100* 
12LP4 } 114 16EP4 } 105 16YP4 100* 
12LP4A 16EP4A 17AP4 115* 
12QP4 } 148 16FP4 140 19AP4 } 140 
12QP4A 16GP4 100* 19AP4A 
12RP4 148 16HP4 } 110 19DP4 } 140 
12TP4 114 16HP4A 19DP4A 
12UP4 } 114 16JP4 } 120 19EP4 140* 
12UP4A 16JP4A 19FP4 97-126* 
12VP4 } 16KP4 97• 19GP4 107-126* 
12VP4A 16LP4 } 110 20BP4 122 
14BP4 115 16LP4A 22AP4 } 108* 

22AP4A 

* Types employ RTMA Focus Coil 1109, all others RTMA focus 
focus coil fl 06. 

Courtesy DuMont Labs 

tion and electrostatic-focusing type tube cannot be a 
replacement for either an electrostatically or mag
netically deflected and focused picture tube. Since the 
7DP4, 9AP4, 10DP4, and 12AP4 are tubes of this 
type, they have no replacements except each other. 

4. Picture tuhes differ in the focusing coil currents, 
consequently, in some instances the focusing coil for 
the substitute tube may require more current than for 
the original. This necessitates modification of the 
focusing current supply system. Conversely, some 
substitute tubes may require less current through the 
focusing coil than the original, in which case a resistor 
shunted across the coil will serve the purpose. This 
current shunt can be calculated using the d·c resistance 
of the focusing coil and the value of the current, just 
as in the case of heater current shunts. A variable 
resistance, 2,500-15,000 ohms, shunted across the coil 
can be used to detern:iine the value for the fixed resist
ance shunt. The accompanying table lists the focusing
coil currents for the different magnetic-type cathode
ray tubes. 

5. Replacing outside coated tubes with metal-cone 
types ( or the reverse) requires care concerning the 
connection to the coating or the metal cone. The coat
ing usually is connected to ground, whereas the metal 
cone usually is connected to a high voltage. The 
original receiver manufacturer's service notes must be 
consulted. 

6. When a large tube is replaced by a smaller one, 
the characteristics of the substitute should be deter
mined by reference to the characteristic chart; if the 



REalVING TUBE SUBSTITUTION GUIDE 

conditions in the receiver exceed the maximum voltage 
ratings of the tube, these must be reduced in order to 
employ the substitute. Usually, those operations are 
too complicated for the average technician ; such sub
stitutions are not recommended. 

7. All picture tubes do not utilize like tube basing. 
See the cathode-ray-tube basing chart in Section 5. 

8. Bear in mind that the ion-trap magnets in mag
netically focussed picture tubes are not all alike, some 
call for a single magnet, others for dual magnets; check 
the cathode-ray-tube characteristics in Section 5. 

9. If tube characteristics indiq1.te that the original 
tube has an external coating furnishing a certain 
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ainount of capacitance and the substitute tube does not, 
a corresponding value of capacitance should be added 
to the high-voltage power supply at the high-voltage 
output terminal. This capacitor must have the appro
priate d-c working voltage rating. 

10. If the ion-trap magnet for the original tube is 
of the electromagnetic type (coil) and the substitute 
utilizes a permanent magnet, the coil unit may be left 
intact ( placed in a recess of the cabinet), or it may be 
replaced by an equivalent resistance of suitable wattage 
rating located as closely as possible to the power sup
ply. It should not be disconnected without substituting 
the equivalent resistance into the current supply circuit. 
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APPLICATION 

TRIODES 

DOUBLE TRIODES 

TETRODES 

PENTODES 

TRIODES 

DOUBLE TRIODES 

PENTODES 

• 1.25V. 

1.4 
26 
957• 
953• 

387 /1291 

1AB5°• 
1AD4 
1AD5 
lU 
ILCS 
lLNS 
INSGT 
lPSG 
1P5GT 
tSA6GT 
IT4 
iu, 
1w5• 
3E6 
959• 

FUNCTIONAL CLASSIFICATION OF TUBES 

HEATER VOLT AGES 150 MILLIAMPERE 300 MILLIAMPERE 
2.0 u 6.3 12.6 HEATER CURRENT HEATER CURRENT 

1H4G 27 6Al>f 7A4 XXL 14A4 6Al>f 7A4 
30 56 6C4 37 6C4 37 

'85tf 6J4 76 955 76 
6K4 955 9002 
6N4 9002 

3B7/12911 6AH7GT 7F8 12AH7GT 19J6H 12AH7GT 19J6 6AH7GT 12AT7 
6J6 12AT7 12AT7 7AF7 
7AF7 1'AF7/XXD HAF7/XXD 7F7 
7F7 14F7 HF7 7F8 

1A4T 24 36 36 
lDSGT 35 
lESGT 
32 

1A4P 3E6• 6AG5 6K7 6U7G 9!4 12AU6 HH7 6BA5 12SG7 6AU6 6SH7GT 
18'P 57 6AH6 6K7G 6W7G 956 12AW6 6BH6 12SH7 6BA6 6SJ7 
lDSGP 58 6AK5 6K7GT 7A7 9001 t2BA6 6BJ6 12SH7GT 6806 6SJ7GT 
lESGP 6AU6 6S7 7AB7 9003 12806 6S7 t2SJ7 6C6 6SK7 
15 6BAS 6S7G 7AD7 1287 6S7G 12SJ7GT 606 6SK7GT 
34 6BA6 6SD7GT 7AG7 12J7GT 6SS7 12SK7 6E7 6U7G 

6BCS 6SG7 7AJ7 12K7GT 6SS7GT t2SK7GT 6J7 7A7 
6806 6SG7GT 787 t2SG7 6W7G · HA7/1287 6J7G 7AG7 
6BH6 6SH7 7C7 12SH7 7AB7 HC7 6J7GT 7AJ7 
6BJ6 6SH7GT 7G7 12SH7GT 787 HH7 6K7 7H7 
6C6 6SJ7 7H7 t2SJ7 7C7 95' 6K7G 7L7 
6CB6 6SJ7GT 7L7 t2SJ7GT 12AU6 956 6K7GT 39/44 
606 6SK7 7V7 12SK7 12AW6 9001 6SD7GT 77 
6E7 6SK7GT 39/4' 12SK7GT 1287 9003 6SG7 78 
6J7 6SS7 77 HA7/1287 12BA6 6SG7GT 
6J7G 6SS7GT 78 HC7 12806 6SH7 
6J7GT 12J7GT 

l2K7GT 

6AB4 6AB4 

6J6 l2AT7 l2AT7 19J6U 12AT7 19J6 l2AT7 

6AB7 6AK5 6BH6 12AU6 6BH6 6AG5 
6AC7 6AU6 6CB6 12AU6 6AU6 
6AG5 6BC5 6BC5 

6CB6 

•• 1.2 V. tt 3.0 v. • 2.8 V . •• 18.9V . 

Cou'rtesy TUNG-SOL Lamp Works, Inc. 
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APPLICATION 
1.4 

IC3 
1E4G 
1G4GT 
lLEJ 

TRIODES 26 

DOUBLE TRIODES 

TETROOES 

lU 
lLGS 
1U4 
959• 

PENTODES 

TUNING INDICATORS 

INDICATOR CONTROL 

tt 3.0V. 

FUNCTIONAL CLASSIFICATION OF TUBES 

HEATER vn1 TAG!.~ 150 MILLIAMPERE 300 MILLIAMPERE 
2.0 2.5 5.0 6.3 12.6 HEATER CURRENT HEATER CURRENT 

1H4G 27 0lA 6AE5GT 6J5 7A4 12E5GT 
30 56 6AD5G 6J5GT 784 12F5GT 

Wtt 6AF5G 6K5G 37 12JSGT 
6CS 6KSGT 56 12SF5 
6CSGT 6LSG 755 12SFSGT 
6FS 6PSGT 76 14A4 
6F5G 6SFS 
6F5GT 6SF5GT 

53 6A6 6SL7GT 12AU7 
6AE7GT 6SN7GT 12AX7 
6C8G 6Y7G 12AY7 
6F8G 6Z7G 12SC7 
6N7 7AF7 12SL7GT 
6N7G 7F7 12SN7GT 
6SC7 12AU7 1'AF7 
6SC7GT 12AX7 

12AY7 
79 

32 24 36 

184P S7 6AU6 6SH7 7ES 12AU6 
lESGP 6BA5 6SH7GT 7G7 12J7GT 
lS 6BH6 6SJ7 7L7 12SH7 

6C6 6SJ7GT 7T7 12SH7GT 
6J7 6W6GT 7V7 12SJ7 
6J7G 6W7G 7W7 12SJ7GT 
6J7GT 7AB7 77 14C7 
6R6G 7AG7 717A 14V7 
6SG7 7AH7 954 
6SG7GT 7C7 956 

9001 
9003 

2ES 6ABS/6NS 
2GS 6A06G 

6AF6G 
6AL7GT 
6ES 
6GS 
6T5 
6U5/6GS 

6AE6G 

• 1.25 V. 

6L5G 
12E5GT 
12FSGT 
12J5GT 

.12SFS 
12SFSGT 
14A4 

14F7 12AU7 
12AX7 
12AY7 
12SC7 
12SL7GT 
14AF7 
14F7 

6BH6 
6W7G 
7AG7 
7AH7 
7C7 
7ES 
12AU6 
12J7GT 
12SH7 
12SH7GT 
12SJ7 

6AL7GT 

6AE6G 

6AE5GT 
6AF5G 
6AD5G 
6CS 
6CSGT 
6FS 
6F5G 

6C8G 
6SC7 
6SL7GT 
6Z7G 
7F7 
12AU7 
12AX7 

36 

12SJ7GT 6AU6 
14C7 6C6 
954 6J7 
956 6J7G 
9001 6J7GT 
9003 6R6G 

6SG7 
6SG7GT 
6SH7 
6SH7GT 
6SJ7 
6SJ7GT 

6ES 
6G5 
6T5 
6U5/6GS 

6F5GT 
6J5 
6J5GT 
6K5G 
6K5t;T 
6PSGT 
6SFS 

12AY7 
12SN7GT 

7L7 
7T7 
7W7 
77 

6SF5GT 
7A4 
784 
37 
S6 
755 
76 

:11111 m 
Q 
< z 
C, 

c! 
1111 m 

"' C 
1111 
~ 
::::; 
C ... a z 
C, 
C 
6 m 

Courtesy TUNG-SOL Lamp Works, Inc. 
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APPI.ICA TION 

TRIODES 

DOUBLE TRIODES 

I 
TETRODES 

::, 
a. PENTODES _, 

i 
BEAM PENTODES 

DOUBLE PENTODES 

DIRECT COUPLED 

H BEAM PENTODES 

II 
TRIODES OR 
TRIODE CONNECTED 

PENTODES 

• 1.25 v. 

FUNCTIONAL CLASSIFICATION OF TUBES 

HEATER VOLTAGES 150 MILLI- 300 MILLI-
AMPERE AMPERE 

t.O 5.0 6.3 12.6 18.9 25 35 50 HEATER HEATER 1.4 2.5 CURRENT CURRENT 
JH«. 2AJ 0lA 6A3 sot 25AC5GT 25AC5GT 
30 ,s 12A 6A5G 
31 71A 6AC5GT 

183 68'G 
6Cf 

1G6GT 
~i6G 

53 6A6 6Y7G 6Z7G 
3C6/XXB 3C6/ 6AS7G 6Z7G 

XXB• 6E6 79 
6N7 
6N7GT 

f9 '6 6AL6G 

lASGT 3LEf lFf 2A5 257 6A~LA 6R6G 12A5 25A6 6AK6 6Af/LA 
1AC5 3LFf 1F5G 3Afl 6A 7 7B5 25A6GT 6G6G 12A5 
1C5GT 3Vf 1G5G 3C5GT• 6AK6 38 . 25B6G 25A6 
lLAf 3C5GT ll5G 3LEf• 6AN5 '1 '3 25A6GT 
1L8' ~ ~- 6AR5 ,2 25B6G 
15' 950 6F6 89 38 
tv5• JV•• 6F6G '3 
1w, ,1 6F6GT 
3Af 59 6G6G 
306 6K6GT 

lij5G 3BSGT• 6AH5G 6V5GT 12A6 25C6G 35L6GT 50A5 12A6 50L6GT 25C6G 
1 5GT 3LFf• 6AR5 6V6 12A6GT 25L6 35A5 5085 12A6GT 25L6 
1 5GT 3Q5GTt 6A 6 6V6GT lfAS 25L6GT 3585 50C5 1'A5 25L6GT 
385GT 6AS5 6W6GT 1,c5 35C5 50C6G 35A5 
3LFf 6L6 6Y6G 1625 50L6GT 35C5 
3Q5GT 6L6G 7A5 35C6G'f 

6L6GA 7C5 5085 
6U6GT 50C5 

50C6':. 
1E7G 12L8GT 12L8GT 

6AB6G 685 2585 2585 
6AC6GT 6N6G 25N6GT 25N6G 

6AU5GT6~T 19BG6G 25BQ6GT 19BG6G 
6AV5GT 6C 25BQ6GT 
6BG6G 

6AR5 12AU7 12AU7 12AU7 
6K6GT 12SN7GT 12SN7GT 
654 
6SN7GT 
6W6GT 
12AU7 

• UV. t u v. 

Courtesy TllNG-SOL Lam.p 1/o,,-ks, Inc. 
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APPLICATION 

GATED BEAM 
DEFLECTION 

DIODE TRIODES 

DOUBLE-DIODE 
TRIODES 

TRIPLE-DIODE 
TRIODES 

DIODE PENTODES 

DIODE POWER 
PENTODES 

DOUBLE-DIODE 
PENTODES 

TRIODE PENTODES 

DIODE TRIODE 
PENTODES 

HALF-WAVE 
RECTIFIERS 
POWER PENTODES 

HALF-WAVE 
RECTIFIERS 
BEAM PENTODES 

1.4 

1H5G 
1H5GT 
1LH4 

1LD5 :~r 
1S86GT 
1T6• 
tu5 

1N6G 
1N6GT 

1F6 
1F7G 
1F7G;I 

188GT 
1D8GT 
JASGT 

• 1.25 V. 

FUNCTIONAL CLASSIFICATION OF TUBES 

HEATER VOLTAGES 
2.0 2.5 6.3 12.6 25 35 

6BN6 12BN6 

6Q6G 

185/255 2A6 6A~ 6C7 6SR7GT 12AT6 12SR7GT 
1H6G 55 6A 7GT m7 6ST7 12AV6 12SW7 

6A 6 1G 6SZ1 12BF6 1486 
6AV6 7GT 6T7G 12BK6 14E6 
6AW7GT 6 1 6V1G 12BT6 14X7 
686G 6R7G 786 75 12BU6 
68F6 6R7GT 7C6 85 

liGT 6BK6 17 7E6 l 7 
6BT6 7GT 7K7 l 7GT 
6BU6 1 1X1 125 7 

6R8 6T8 1258GT 19T8ff 
6S8GT 

6SF7 12SF7GT 
6SF7GT 
6SV7 

287 687 688GT 12C8 
688 7E7 14E7 
688G 7R7 14R7 

6AD7G 6F7G 1288GT 2588GT 
6F7 6P7G 

JASGTI 25D8GT 

12A7 25A7GT 

J2L7G-re 

I 2.8 v. •• 18.9 v. • 32.S V. 

70 

70A7GT 
70L7GT 

150 MILLIAMPERE 
117 HEATER CURRENT 

12BN6 

6Q6G 

6A,F: 12BU6 
6S 1 121GT 6SZ1 12 7 
6T7G 12 7GT 
7C6 12S 7 
12AT6 12SR7GT 
12AV6 12SW7 
12BF6 1486 
12BK6 14E6 
128T6 14X7 

12S8GT 
19T8 

12SF7GT 

12C8 
14E7 
14R7 

2588GT 

25D8GT 

ll7L7/ 70A7GT 
M7GT 70L7GT 

117N7GT 
117P7GT 

300 MILLIAMPERE 
HEATER CURRENT 

6BN6 

6Af GT ~7G 786 
6A 6 7GT 7E6 
6AV6 6R7 7K7 
6AW7GT6R7G 7X7 
6BF6 6R7GT 75 
6BK6 ~r 85 6BT6 7GT 
6BU6 1 
6C1 6SR7G 
6Q7 6V7G 

6S8GT 

6SF7 
6SV7 

687 688GT 
688 7E7 
688G 7R7 

6F7 6P7G 
6F7G 1288GT 

12A7 
25A7GT 

J2L7GT 

,a 
m n 
m 
< z 
c:, 
-t 
C 
1111 
m 

"' C 
1111 

"' -t 
:::j 
C 
-t 

5 z 
c:, 
C 
6 
m 

Courtesy 'f[JNG-SOL Lamb .Works, Inc. 
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APPLICATION 

I PENTAGRID 

E HEPTODE OCTODE 

i _, 
~ TRIODE HEXODES 
1111 TRIODE HEPTODES 

I 
8 

MIXERS 

I 
DOUBLE TRIODE 

MIXERS 

m PENTODE MIXERS 

ii DIODES 

Iii:! ; 
DOUBLE DIODES 

~ 

II DIODES 
2 
5 a DOllBI.E DIODES 

QUADRUPLE DIODES ~-= 2a 
DOUBLE DIODE 

• J.6 \'. 

1.4 2.0 
1A7G 1L6 1A6 
1A7GT ll.A6 IC'6 
187G ILC6 ll'7G 
1B7GT IR5 ID7G 
1E8 

lAJ 
1R4/ 
1294 

2BU 

t 7.5 V. 

FUNCTIONAL CLASSIFICATION 

HEATER VOLT AGES 

2.5 5.0 6.3 12.6 
2A7 6A7 6SA7 12A8GT 12SY7 

6A8 6SA7GT 12BA7 12SY7Gl 
6A8<; 6SB7Y 12BE6 14B8 
6A8GT 7A8 12SA7 14Q7 
6BA7 788 12SA7GT 
6BE6 7Q7 
6D8G 

6l!G 12K8 
6 8 12K8GT 
6K8G 14f 6K8GT 14 7 
7D7 
1i1 
7 7 
6AS6 
6L7 
6L7G 

6J6 12AT7 12AT7 
6AG5 
6AK5 
6BC5 
6CB6 

2W3 l•V 12Z3 
2W3GT Sit 
2Y2 
2Z2 

5AZ4 5X4G 6AX5GT 7X6 6Z5/1225 
5R4GY 5YJG 6WSG 7\'4 
5T, 5YJGT 6X4 724 
5u«; 5Y4G 6X5 84/624 
5V«; 5Y~T 6X5GT 
5W4G 5Z3 6Y5 
5W«;T 52, 6Z5/12Z5 
5XJ 80 6ZY5G 

I.JV 

9005• 6H4GT 
7C4/1203A 
9004 
9006 
6AL5 7A6 12AL5 
6H6 12H6 
6H6GT 

6A!ll6 

•• 45 V . 

OF 

25 

25W4GT 

2525 
2526 
2526GT 

25Z5 
25Z6 
2526GT 

TUBES 

150 MILLIAMPERE 300 MILLIAMPERE 
35 50 117 HEATER CURRENT HEATER CURRENT 

6D8C WW7 6A7 6S.\7 
7A8 12SY7CT 6A8 6SA7C.T 
12A8<;T 14118 6A8G 6Sl17Y 
12IIA7 14Q7 6A8GT 7118 
12SA7GT 6l1A7 7Q7 

6l1E6 

7D7 6l!G 12K8 6 8 
12K8GT 6K81; 
14j7 6K8GT 
1457 1f 

7 7 

6L7 
6L7G 

12AT7 12AT7 
6AG5' 
6BC5 
6CB6 

3SW4 45Z3•• 11723 3SY4 1-V 
35Y4 4525GTH 11724GT 3523 Ill 
3524G 3524GT 12ZJ 
3525G 3525<;T 25W4GT 

4SZSGT 

3526G 50X6GT 117Z6Gl 50\'6GT 6ZYst; 
SOY6GT SOY7GT 25Z5 
50Y7GT 5027G 2526 
5027G 25Z6GT 

35Z6G 

lAJ 900t 
1R4 9006 
6H4GT 
7C4/120JA 
·7A6 6AL5 
12AL5 6H6 
12H6 6H6GT 

3526G SOX6 117Z6GT SOX6 2525 
SOY6GT 50Y6GT 2526 
SOY7GT SOY7GT 2526GT 
5027G 5027G 3526G 

Courtesy TlJNG-SOL L071l,P Works, Inc. 

"' m n m 
< z 
C, 

-4 
C 
~ 

"' C 
CIIII 

"' -4 
::; 
C ..... 
0 z 
C, 
C 
6 m 



t,,;) 

10 

2 
:::, 
:::, 
u 
C 
> 
:z: 

" I 
:E 
I 
! ; ~ ... 
~ 

a! 
II 

2 

-'s si ... 
~e •-~t 
81 

APPLICATION 

.., 
z: CII g= DIODES 
=c .. 
-00 wt. DOUBLE DIODES ;~ .... 

~!! DIODES 

!Ei 
CIIM DIODE CONNECTED -Kl 
i 

DOUBLE DIODE 

!:II::! i; DIODES 

...,.., ...,= DOUBLE DIODE ~-
GLOW DISCHARGE 

DIODE 

GAS TRIODE 

GAS TETRODES 

RELAY TUBE 

FUNCTIONAL CLASSIFICATION OF TUBES 

HEATER VOLTAGES 150 MILLIAMPERE 300 MILLIAMPERE 
COLD CATHODE 1.4 2.5 5.0 6.3 12.6 25 HEATER CURRENT HEATER CURRENT 

lBJGT 2V3G 
1X2 2X2 
1V2 2X2/879 
1Y2 879 
122 

6AL5 12AL5 12AL5 6AL5 

5V4G 6U4GT 25W4GT 25W4GT 
6W4GT 

6AS7G 6AS7G 

6AL5 12AL5 12AL5 6AL5 

0Y4 
0Y4G 

024 82 
024G 83 

0A2 
0AJ/VR-75 
0B2 
0B3/VR-90 
OCJ/VR-105 
0DJ/VR-150 

1C21 2A4G 604 
2B4 6Q5G 
2C4 884 
885 

2021 
2050 
2051 

OAS 

Cou-tesy TUNG-SOL Lamp Works, Inr:. 
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SECTION 2 

RECEIVING 1'UBE SUBSTITUTION GUIDE 

This section includes the actual information on the 
tube substitutions. Four columns are included. The 
first column lists the tube type for which a substitute 
is desired. This listing is in numerical and alphabetical 
order. For example 6CB6 precedes 6CD6 and 6ZY5 
precedes 7 A4. \Ve have not indicated any difference 
between metal and glass tubes of the octal type. The 
tube listed can thus be considered either as metal or a 
glass type. The letters G, GT, GT /G, GA, or GP in
dicates that the tube has a glass envelope, the GT and 
GT/G are smaller and newer versions of the G type. 
The glass tubes, in practically all cases, have the same 
characteristics as the metal types. 

One of the primary differences between the glass 
and metal tubes is that the metal type usually have an 
internal shield. A pin at the base of these tubes is con
nected to this shield. In most cases this pin is wired 
to the common ground or B minus of the set. In a 
few cases substituting a glass type for a metal type 
causes the circuit to become unbalanced or feedback 
occurs due to a lack of proper shielding. Most often 
this can be overcome by shielding the tube or realign
ing the set. 

The second column lists the various possible substi
tutes. Quite often more than one substitute is listed 
for a single tube. In such cases the tube in the first 
column is not repeated for each substitute hut is listed 
only once. 

The third column lists the performance of each tube. 
Three performance ratings are shown in this list. These 
are E for EXCELLENT, G for GOOD, and P for 
POOR. They define the suitability of a substitute 
predicated upon its electrical characteristics as com
pared to those of the original and upon the relationship 
between the characteristics of the substitute to the 
constants of the circuit, which was designed to function 
best with the original. The comparison between the 
characteristics of the tubes excludes the filament or 
heater voltage and current ratings. It is assumed that 
whatever may be the performance characteristics of the 
substitute - the filament or heater voltages and cur
rent are correct, even if it requires certain minor circuit 
modifications to accomplish this condition. 

Concerning the E, G, and I' ratings, it stands to rea
son that those tuhes which bear E (excellent) ratings 
are either the exact equivalents differing perhaps in 

30 

basing and maybe in filament or heater voltage and 
current ratings - or so closely approximate the elec
trical characteristics of the original as to require no 
significant major modifications. All applicable tube 
substitutions which might bear an E rating in per
formance are not shown in the main listing. Some 
appear on the addendum pages. These represent last
minute additions as the result of information received 
from television receiver manufacturers and appear at 
the end of this section. 

Concerning the G (good) rating, it reflects more 
than just moderate differences in tube characteristics 
between the substitute and the original that is being 
replaced. It still means a triode substitute for a triode 
original, or a pentode substitute for a pentode original, 
and sometimes the conversion of a pentode into a 
triode, but the plate ( and screen) voltage demands 
of the substitute may be higher than that of the original 
- or the transconductance or amplification constant of 
the substitute may be less than the original - all of 
which means that the circuit demands incorporated in 
the equipment design are not being met by the substi
tute tube. Possibly the plate impedance of the sub
stitute is higher or lower, reducing the originally 
intended over-all amplification ; perhaps a slight amount 
of distortion is added to the signal by the substitute. 
Yet the substitute may he used even if it is not as 
good in performance as the original, for again it is a 
matter of continuing the operation of a device. 

Those substitutions which bear P (poor) ratings 
are used only as a last resort. They represent the ex
tremes in tube substitution when it is a matter of ac
complishing a repair job of sorts, rather than none 
at all because more appropriate substitutes are not avail
abte. Of course, modifications can be made in the cir
cuit design and circuit constants so as to accommocfate 
the tuhe rated poor, in which case, considerable im
provement may be accomplished. It must he remem
bered, of course, that the P rating - or for that 
matter, the G rating - is not a reflection upon the 
capabilities of the tuhe or the brand. It simply means 
that the tube, so designated in the list. was not intended 
for use in the type of system for which it is suggested 
as a substitute. \Vith proper circuit changes, it might, 
as we said before, become a better performing substi
tute. But whether or not such design changes are 
warranted is a matter of individual consideration. As 



RECEIVING TUBE SUBSTITUTION GUIDE 

far as circuit modification is concerned, it can be a 
tedious task. Much depends upon comparative refer
ence data and background knowledge of circuits. Finally 
such changes are possible only if the cost is acceptable 
to the owner of the equipment. 

The fourth or last column lists the circuit changes 
that are necessary to make the substitute operate 
properly. In many cases no change whatsoever is re
quired, 'the original tube is pulled out and the substi
tute plugged irt. Where the reference "parallel circuits 
only" or "series circuits only" is found, it refers only 
to the type of filament circuit arrangement in which the 
substitute tube can be used. 

Original and Substitute Sockets 

The tube substitution lists contain illustrations of 
the original and the substitute tube sockets when the 
tube interchange involves a change in sockets. These 
are offered as a convenience in wiring. The views are 
the bottoms of the sockets and these correspond to the 
pin locations on the bottom of the respective tube bases. 
The bottom socket view of the original tube will al
ways be found to the left of the change writeup and 
will bear the designation "ORIG." The bottom socket 
view of the substitute tube will always be found to the 
right of the change writeup and will bear the designa
tion "SUB." 
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The instructions given between the two illustrations 
state the respective socket terminals involved in the 
rewiring operation. In view of the necessity for remov
ing one socket before mounting the other, it is sug
gested that as each wire is disconnected from the 
original socket, it be labeled with a tiny tag showing 
the appropriate socket connection number. These cor
respond to the pin numbers on the tube base. Then 
when being rewired to the new socket, all that is re
quired is to solder the numbered lead to the terminal 
on the socket as stated in the instructions. 

Care must be exercised to see that the socket con
nections are read in accordance with the location of 
the key as shown on the pages. In order to attain cor
respondence between the socket mounted on the chassis 
and the instructions, one or the other should be changed 
in physical position so that the keys or identifying 
terminals are in the same relative position. Another 
precautionary note relates to the grid caps. In many 
cases capped tubes are replaced by single ended tubes, 
and vice-versa. The leads must he properly connected. 
Finally in some substitutions the pin numbers on the 
original and the substitute are the same, that is, 1 to 1, 
2 to 2, 3 to 3 and so on. This is not standard for all the 
tubes, nor is it standard for all the pins even if it is 
true for some of them in any one substitution. In 
other words, the instructions should be read completely. 
Nothing should be taken for granted. 
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TUBE 

OOA 

OlA 

OA2 

OA3 

OA4 

OB2 

0B3 

OC3 

OD3 

OY4 

OY4G 

OZ4 

OZ4A 

1A3 

1A4 

SUB, PERF. 

OlA E 
40 G 

OOA E 
OOAA E 
OlB E 

OB2 p 

VR75 E 

1267 E 

OC3 E 

VR90 E 

VR105 E 

0B2 E 

VR150 E 

OY4G E 

OY4 E 

OY4 G 
OZ4A/1003 E 
1005/CK1005 E 

6X5 E 

7Y4 E 

84 E 

OY4 G 
1005/CK1005 G 

1B4/1294 E 

1B4 E 

RECEIVING TUBE SUBSTITUTION GUIDE 

CIRCUIT CHANGES NECESSARY 

No changes. 

No changes. 

Where application is not too critical. 

No changes. 

No changes. 

Where space permits. Change socke to octal and rewire as follows: 

ORIG. 

No changes. 

No changes. 

No. 1 on miniature 
2 
5 

Reverse OB2 to OC3 procedure. 

No changes. 

No changes. 

Ground pin No. 1 

No changes. 

to No. 5 on octal 
to 2 
to 5 

Solder socket terminal No. 2 to chassis. Connect 6V hot lead to No. 7. 
Motorolas and some other car radios have filament wired and the 6X5 may 
be used without making any changes. 

Change socket to !octal and rewire as follows: 

No. 3 on octal 
5 
8 

to No. 
to 
to 

Connect No. 8 on loctal to chassis and No. 1 on loctal to 6V hot lead. 

Reverse 84 to 6X5 procedure. 

No changes. 

Where space permits. Change socket to loctal and rewire as follows: 
No. 1 on miniature to No. 1 on !octal 

2 to 4 
3 to 7 

ORIG. 6 ~ 4 
7 to 8 SUB. 

No changes. 
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TUBE 

1A4 

1A5 

1A6 

1A7 

SUB. 

1D5 
1E5 

32 
34 

1C5 

1G4 

1LA4 
1LB4 

1N6 

1Q5 

1S4 

1T4 

1T5 

3Q4 
3S4 

3Q5 

1C6 

1C7 

1D7 

1B7 

1C7 

PERF. 

E 
E 

E 
E 

G 

p 

E 
E 

p 

G 

p 

p 

G 

p 

p 

E 

E 

E 

E 

p 

RECEIVING TUBE SUBSTITUTION GUIDE 

CIRCUIT CHANGES NECESSARY 

Change socket to octal and rewire as follows: 

ORIG. 

No changes. 

No. 1 on four prong to No. 
2 to 
3 to 
4 
cap 

to 
to 

Parallel circuits only. No changes. 

2 on octal 
3 
4 
7 
cap 

No changes. Emergency but works well in most cases. 

Change socket to loctal and rewire as follows: 
No. 2 on octal to No. 

3 to 
4 to 
5 to 

ORIG 
7 to 

1 on !octal 
2 
3 
6 
8 

Remove and tape up any wires anchored on No. 6. 

Parallel circuits only. No changes. 

SUB 

SUB 

Same as 3Q5 to 3S4, except do not connect No. 8 on octal to No. 5 on min
iature. Parallel circuits only. 

Emergency substitution. Tone OK at low volume. 
iature and rewire as follows: 

Change socket to min-

OIIIG 

No. 2 on octal 
3 
4 
5 
7 

to No. 1 on miniature 
to 2 
to 
to 
to 

3 
6 
7 

No changes. Filament current 10 mils higher but gives satisfactory results. 

Electric operation only. Same as 3Q5 to 3S4, except connect nothing to No. 
5 on miniature. 

No changes necessary. For electric operation only as the A battery will be 
too low with 1.4 more filament in the circuit. 

No changes. For parallel operation only as the 1C6 draws 120 mils instead 
of 60. 

Parallel circuits only. Change socket to octal and rewire as follows: 
No. 1 on six prong to No. 2 on octal 

2 to 3 
3 to 6 
4 to 5 

ORIG 5 ~ 4 
6 to 7 

Same as 1A6 to 1C7. Either series or parallel circuits. 

Parallel circuits only. No changes. 

Parallel circuits only. 
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TUBE 

1A7 

1AB5 

1AC5 

1AD4 

1AD5 

SUB, 

1D7 

1L6 

1LA6 
1LC6 

1R5 

1U6 

1AD5 

1V5 

1AD5 

1AE4 

1AB5 

RECEIVING TUBE SUBSTITUTION GUIDE 1A7-1AD5 

PERF. CIRCUIT CHANGES NECESSARY 

P No changes, unless there is a resistor across 1A7 filament, which mu:ot be 
removed. 1D7 is rated 2V 60 mils and draws slightly less than 50 on 1.4. 

G 

E 
E 

G 

G 

G 

E 

G 

G 

G 

Same as 1A7 to 1 U6. 

Change socket to loctal and rewire as follows: 
No. 2 on octal to No. 1 on loctal 

3 to 2 
6 ~ 3 
5 to 4 
4 to 5 

ORIG. 7 ~ 8 SUB 

cap to 6 

Make adaptor as follows: Solder rather heavy wires three inches long to all 
lugs except No. 5 of miniature socket. Break the lA 7, clean out the base and 
save the cap. Push the wires from miniature socket thru the base pins as 
follows: 

No. 1 on miniature thru No. 2 of base 
2 thru 3 
3 
4 
7 

thru 
thru 
thru 

6 
5 
7 

6 bring out and solder grid cap on. 

The octal socket could be replaced by a miniature using the above connec
tions but it is usually hard to find a place to mount it. 

If 1 R5 squeals, reduce value of oscillator grid resistor to 75000 ohms or 
less if necessary. This resistor is. connected between terminal No. 5 on the 
the 1 A 7 socket and ground or filament. 

An idea we have been using successfully is to dig a trough from pin No. 5 to 
pin No. 7 on the adaptor, filling this with the graphite preparation made for 
volume controls, measuring the resistance, and filling the trough until the 
desired resistance is acquired. 

Parallel circuits only. Change socket to miniature and rewire as follows: 
No. 2 on octal to No. 1 on miniature 

ORIG. 

3 to 2 
4 to 5 
5 
6 
7 
cap 

to 
to 
to 
to 

4 
3 
7 
6 

SUJ. 

Parallel circuits only. Change socket to subminiature and rewire as 
follows: 

No changes. 

No. 1 on !octal 
2 
3 
6 
7 
8 

Parallel circuits only. 

Reverse 1AE4 to 1AD4 procedure. 

to No. 4 on subminiature 
to 7 
to 
to 
to 
to 

8 
2 
5 
5 

-RED DOT----_J 

Parallel circuits only. Reverse 1AB5 to 1AD5 procedure. 
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1A05-187 

TUBE 

1AD5 

1AE4 

1AF4 

1AF5 

1B3 

1B4 ~' 

1B5 

1B7 

SFB. 

1AD4 

1W5 

1AD4 

1AF5 

1L4 
1 T4 
1 U4 

1LD5 

1 S5 

1X2 

1A4 

1D5 
1E5 

32 
34 

1H6 

25S 

1A7 

1L6 

1LA6 
1LC6 

RECEIVING TUBE SUBSTITUTION GUIDE 

PERF. CIRCUIT CHA:'-iGES NECESSARY 

G Parallel circuits only. 

E 

G 

p 

G 
G 
G 

p 

G 

E 

E 

E 
E 

E 
E 

E 

E 

E 

G 

E 
E 

No changes. 

Change socket to subminiature and rewire as follows: 
No. 1 on miniature to No. 5 on 1AD4 

2 ~ 1 
3 to 2 
5 to 5 1 @0@00,1 

RED ooT5 
SUB OfllG 6 ~ 4 

7 ~ 3 
Pin numbers on 1AD4 number from right to left 
from red mark on base, as shown. 

Rewire as follows: 
No. 5 to No. 1 

2 to 5 
3 to 4 

Do not use terminal No. 3 for anchor 

No changes. Parallel circuits only. 

Parallel circuits only. Where space permits. Change socket to loctal and 
rewire as follows: 

No. 

Parallel circuits only. 

1 on miniature 
3 
4 
5 
6 
7 

No changes. 

to No. 1 on loctal 
to 4 
to 
to 
to 
to 

3 
2 
6 
8 

Reverse 1X2 to 1 B3 procedure. 

No changes. 

Same as 1A4 to 1D5. 

No changes. 

Change socket to octal and rewire as follows: 
No. 

ORIG 

No changes. 

Parallel circuits only. 

Parallel circuits only. 

Parallel circuits only. 

1 011 six prong to No. 
2 
3 
4 
5 
6 

No changes. 

to 
to 
to 
to 
to 

Same as 1A7 to 1 U6 

Same as 1A7 to 1LA6. 

2 on octal 
3 
4 
5 
6 
7 

SUB 

SUB 

* See Addendum al back of this section. 36 



TUBE 

1B7 

1B8 

1C3 

1C5 

1C6 

1C7 

lCB 

1C21 

SUB. 

1R5 

1 U6 

1D8 

1G4 

1LE3 

1A5 

1D8 

1LA4 
1LB4 

1Q5 

1S4 

1T5 

304 
3S4 

3Q5 

1A6 

1C7 

1D7 

1A6 

1C6 

1D7 

1AE5 

1E8 

RECEIVING TUBE SUBSTITUTION GUIDE 

PERF. CIRCUIT CHANGES NECESSARY 

G Parallel circuits only. Same as 1A7 to 1R5. 

G 

E 

G 

G 

G 

p 

G 
G 

G 

G 

G 

p 
p 

p 

G 

G 

G 

G 

E 

E 

G 

E 

Parallel circuits only. Same as lA 7 to 1 U6. 

No changes. 

Where space permits. Change socket to octal and rewire as follows: 
No. 1 on miniature to No. 2 on octal 

2 to 3 
4 to 5 
6 ~ 3 
7 to 7 

ORIG. SUB 

Where space permits. Change socket to loctal and rewire as follows: 
No. 1 on miniature to No. 1 on loctal 

2 to 2 
4 to 6 
6 to 2 
7 to 8 

ORIG. SUB. 

Parallel circuits only. No changes. 

Remove and tape up any wires connected to 6 and 8. No connection to top 
cap. 

Same as 1A5 to 1LA4. Parallel circuits only. 

No changes. Bias different but tone is reasonably good. 

Same as 3Q5 to 3S4, but connect nothing to No. 5 on miniature. 

Parallel circuits no changes. Series circuits shunt 35 ohm resistor across 
filament. 

Change socket to miniature and rewire as follows: 
No. 2 on octal to No. 5 on miniature 

3 to 2 
4 to 4 
5 to 3 

ORIG. 
7 to and 7 

Same as 1Q5 to 3Q5. 

Parallel circuits only. No changes. 

Same as 1A6 to 1C7. Either series or parallel circuits. 

Same as 1A6 to 1C7. Parallel circuits only. 

Reverse 1A6 to 1C7 procedure. Parallel circuits only. 

Reverse 1A6 to 1C7 procedure. 

Parallel circuits only. No changes. 

Parallel circuits only. 

No changes. 

No practical substitute. 
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1D5-IF6 

TUBE 

1D5 

1D7 

1D8 

l E4 

1E5 ;; 

!E7 

1E8 

I F4 

l F5 

I F6 

SUB, 

1A4 
1B4 
32 
34 
951 

1E5 

1A6 

1C6 

1C7 

1 B8 

1G4 
1H4 

!LKl 

30 

!D5 

1A4 
1B4 
::12 
:-14 
951 

1C8 

1 F5 

IF4 

IF7 

PERF. 

E 
E 
E 
E 
E 

G 

G 

E 

E 

E 

G 
p 

G 

p 

G 

p 
p 
p 
p 
p 

E 

E 

E 

E 

RECEIVING TUBE SUBSTITUTION GUIDE 

CIRCUIT CHANGES NECESSARY 

Change socket to four prong and rewire as follows: 
No. 2 on octal to No. 1 on four prong 

3 to 2 
4 to 3 
7 to 4 

ORIG cap to cap SUB 

No changes. 

Reverse 1A6 to 1C7 procedure. 

Reverse 1 A6 to 1 C7 procedure. Parallel circuits only. 

Parallel circuits only. No changes. 

No changes. 

No changes. 

Change socket to !octal and rewire as follows~ 
No. 2 on octal to No. 1 on !octal 

3 to 2 
5 to 6 

ORIG 7 to 8 SUB 

Change socket to four prong and rewire as follows: 
No. 2 on octal to No. 1 on four prong 

3 to : (!) 5 to 
7 to 4 o' ·o 

ORIG 

No changes. 

Change socket to four prong and rewire as follows: 
No. 2 on octal to No. 

;3 to 
4 to 
cap to 

No practical substitute. 

No changes. 

Change socket to octal and rewire as follows: 
No. 1 on five prong to No. 

2 to 
4 to 
3 to 

ORIG 5 to 

Reverse 1 F4 to 1 F5 procedure. 

Change socket to octal and rewire as follows: 

ORtG 

No. 1 on six prong to No. 
2 to 
3 to 
4 
5 
6 
cap 

to 
to 
to 
to 

1 on four prong 
2 
3 
cap 

2 on octal 
3 
4 
5 
7 

2 on octal 
3 
6 
4 
5 
7 
cap 

SUB 

G 

SUB·. 

SUB 

* See Addendum at back of this section. 38 



RECEIVING TUBE SUBSTITUTION GUIDE 1F7-1L4 

TUBE SUB. PERF. CIRCUIT CHA>l'GES ::--JECESSAR Y 

1F7 1F6 E Reverse 1 F6 to 1 F7 procedure. 

1G4 1C3 G Reverse 1C3 to 1 G4 procedure. 

1E4 G No changes. 
1H4 p 

1LE3 G Same as 1E4to1LE3. 

30 p Same as 1E4 to 30. 

1G5 1J5 G No changes. 

1 G6 1J6 p Parallel circuits only. No changes. 

1H4 1E4 p No changes. 

1LE3 p Same as 1E4 to 1LE3. 

30 p Same as 1E4 to 30. 

1H5 1H6 p Connect grid cap to socket terminal No. 6. Connect Nos. 4 and 5 together. 

1LD5 G Change sockt?t to loc tal and rewir0 as follows: 
No. 2 on octal to No. 1 on loctal 

3 to 2 and 3 
5 to 4 
7 to 8 

ORIG to 6 SUB cap 

1LH4 E Change socket to loctal and rewire as follows: 
No. 2 on octal to No. 1 on !octal 

:3 to 2 
5 to 4 
7 to 8 

ORIG to 6 
SUB 

cap 

1S5 G Change socket to miniature or make adaptor wiring as follows: 
No. 2 on octal to No. 1 en miniature 

3 to 4 and 5 
5 to 3 
7 to 7 SUB 

ORIG cap to 6 

1H6 1B5 E Change socket to six prong and rewire as follows: 
No. 2 on octal to No. 1 on six prong 

3 to 2 
4 to 3 
5 to 4 

ORIG 
6 to 5 

SUB 

7 to 6 

1J5 1G5 G No changes. 

1J6 19 E Reverse 19 to 1 J6 procedure. 

1L4 1AF4 G Parallel circuits only. No changes. 

1SA6 G Same as 1 T4 to 1 SA6. 

1 T4 G No changes. 
1U4 G 
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1L6-1LA6 

TUBE 

1L6 

1LA4 

1LA6 

SUB. 

1U6 

1A5 

1C5 

1LB4 

1Q5 

1S4 

1 T5 

1W4 

3Q4 
3S4 

3Q5 

1A7 

1B7 

1L6 

1LB6 

1LC6 

1R5 

PERF. 

E 

G 

G 

G 

G 

G 

G 

G 

p 
p 

p 

E 

E 

E 

p 

E 

G 

RECEIVING TUBE SUBSTITUTION GUIDE 

CIRCUIT CHANGES NECESSARY 

Parallel circuits only. No changes. 

Same as 1LB4 to 1A5. 

Same as 1LB4 to 1A5. Parallel circuits only. 

No changes. 

Same as 1 LB4 to 1A5. Parallel circuits only. 

Same as 1LA4 to 3Q4. Parallel circuits only. 

Same as 1LB4 to 1A5. 

Same as 1LB4 to 1W4. 

Electric operation only. Change socket to miniature and rewire as follows: 
No. 1 on !octal to No. 1 on miniature. 

2 to 2 
3 to 4 

ORIG. 
6 
8 

to 
to 

Same as 1LB4 to 1A5. Series circuits only. 

Change socket to octal and rewire as follows: 

3 
7 

No. 1 on loctal to No. 2 on octal 
2 to 3 
3 to 
4 to 
5 to 

ORIG. 
6 to 
8 to 

Same as 1LA6 to 1A7. Parallel circuits only. 

Same as 1 LAB to 1 U6. 

Rewire as follows: 

No changes. 

No. 5 to No. 7 
Connect pins No. 5 and No. 8 
together. 

6 
5 
4 
cap 
7 

sue 

Make adaptor as follows: Break the glass envelope on a burned out !octal 
tube leaving the extension of the pins intact. Bend the extension of the pins 
so that they connect to a miniature socket according to the following: 

ORIG. 

No. 1 on miniature to No. 1 on loc tal 
2 to 2 
3 
4 
6 
7 

to 
to 
to 
to 

3 
4 
6 
8 

SUB 

In case this substitution squeals on the high frequency end of the dial, 
change the oscillator grid resistor to 100M ohms or less if necessary. 
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TUBE 

1LA6 

1LB4 

1LB6 

1LC5 

SUB. 

1U6 

1A5 
1 T5 

1C5 

1LA4 

1Q5 

134 

1W4 

3Q4 

3Q5 

3S4 

1LA6 
1LC6 

1L4 

1LG5 

1LN5 

1N5 
1P5 

134 

PERF. 

G 

G 
G 

G 

G 

G 

G 

G 

p 

p 

p 

p 
p 

G 

G 

G 

G 
G 

G 

RECEIVING TUBE SUBSTITUTION GUIDE 1LA6·1LC5 

CIRCUIT CHANGES NECESSARY 

Parallel circuits only. Change socket to miniature and rewire as follows: 
No. 1 on loctal to No. 1 on miniature 

2 to 2 
3 to 3 
4 to 4 
5 to 5 0 • 1 

ORIG. 
6 to 6 
8 to 7 

Change socket to octal and rewire as follows: 
No. 1 on loctal to No. 2 on octal 

2 to 3 
3 
6 
8 

to 
to 
to 

Same as 1 LB4 to 1 A5. Parallel circuits only. 

No changes. 

Same as 1 LB4 to 1 A5. Parallel circuits only. 

Same as 1LA4 to 3Q4. Parallel.circuits only. 

4 
5 
7 

Change socket to miniature and rewire as follows: 
No. 1 on loctal to No. 1 on miniature 

SUI. 

2 to 2 o· 3 to 3 ©• 
1 <il 

6 to 6 sue. 
ORIG. 8 to 7 

Same as 1 LA4 to 3Q4. 

Same as 1LB4 to 1A5. Series circuits only. 

Same as 1LA4 to 3Q4. 

Rewire as follows: 

No. 5 to No. 8 

Same as 1 LG5 to 1 L4. 

No changes. 

No changes. 

Same as 1 LN5 to 1 N5. 

7 to 5 

Parallel circuits only. Change socket to miniature and rewire as follows: 
No. 1 on !octal to No. 1 on miniature 

2 to 2 
3 to 4 
4 to 1 
6 to 3 SUB. 

8 to 7 
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1LC5-1L05 RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

1LC5 1SA6 G Change socket to octal and rewire as follows: 
No. 1 on !octal to No. 2 on octal 

2 to 8 
3 to 6 
4 to 3 

ORIG 6 to 4 SUB 

8 to 7 

1 T4 G Same as 1LG5 to 1 L4. 

1 U4 G Same as 1 LG5 to 1 L4. 

1LC6 1A7 G Change socket to octal and rewire as follows: 
No. 1 on loctal to No. 2 on octal 

2 to 3 
3 to 6 
4 to 5 
5 to 4 
8 to 7 SUB 

6 to cap 

1B7 G Reverse 1A7 to 1 LA6 procedure. Parallel circuits only. 

1L6 G Same as 1 LAG to 1 U6. 

1LA6 E No changes. 

1LB6 p Same as 1LA6 to 1LB6. 

1R5 G Same as 1LA6 to 1R5. 

1 U6 G Same as 1LA6 to 1 U6. Parallel circuits only. 

1LD5 1AF5 p Parallel circuits only. Reverse 1AF5 to 1LD5 procedure. 

1N6 G Change socket to octal and rewire as follows: 
No. 1 on loc tal to No. 2 on octal 

2 to 3 
3 to 4 
4 to 6 
6 to 5 SUB 

8 to 7 

1S5 G ChangP socket to miniature and rewire as follows: 
No. 1 on !octal to No. 1 on miniature 

2 to 5 
3 to 4 
4 to 3 

ORIG. 6 to 6 SUB 

8 to 7 

1SB6 G Change sockl~t to octal and rewire as follows: 
No. 1 on !octal to No. 2 on octal 

2 to 3 
3 to 4 
4 to 5 

ORIG 6 to 8 SUB 

8 to 7 
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RECEIVING TUBE SUBSTITUTION GUIDE 1 LD5-tLN5 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

1LD5 1 U5 G Change socket to miniature and rewire as follows: 
No. 1 on loctal to No. 1 on miniature 

2 to 2 
3 to 3 
4 to 4 
6 to 6 SUB 

8 to 7 

1LE3 1C3 G Reverse 1C3 to 1LE3 procedure. 

1E4 G Reverse 1E4 to 1LE3 procedure. Not a good oscillator. 

1G4 G Change socket to octal and rewire as follows: 
No. 1 on loctal to No. 2 on octal 

2 to 3 
6 to 5 

ORIG. 8 to 7 

1H4 p Reverse 1E4 to 1LE3 procedure. Not a good oscillator. 

1293 G Parallel circuits only. No changes. 

1LG5 1L4 G Change socket to miniature and rewire as follows: 
1T4 G No. 1 on loctal to No. 1 on miniature 
1U4 G 2 to 2 

3 to 3 
4 to 5 

ORIG 6 to 6 SUB. 

8 to 7 

1LC5 G No changes. 

1LH4 1H5 E Change socket to octal and rewire as follows: 
No. 1 on loctal to No. 2 on octal 

2 to 3 
4 to 5 
8 to 7 

ORIG. 6 to 
sue 

cap 

1S5 G Make adaptor as follows: 
No. 1 on base to No. 1 on top 

2 to 5 and 4 
4 to 3 
6 to 6 
8 to 7 

1LN5 1LC5 E No changes. 

1N5 E Change socket to octal and rewire as follows: 
1P5 G No. 1 on loctal to No. 2 on octal 

2 to 3 
3 to 4 
8 to 7 

ORIG. 
6 to sue cap 

1S4 G Same as 1LC5 to 1S4. Parallel circuits only. 
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1LN5-IN6 

TUBE 

1LN5 

1N5 

1N6 

SUB. 

1S5 

1SA6 

3A8 

1D5 

1LC5 

1LN5 

1P5 

1S4 

1S5 

1SA6 

1 T4 

3A8 

1LD5 

PERF. 

p 

G 

p 

p 

G 

E 

G 

p 

G 

G 

G 

p 

G 

RECEIVING TUBE SUBSTITUTION GUIDE 

CIRCUT CHA~GES NECESSARY 

Change socket to miniature and rewire as follows: 
Nos. 1 and 4 on !octal to No. 1 on miniature 

2 to 5 
3 to 4 
4 to 1 
6 tO 6 SUB. 

8 and 5 

Same as 1LC5 to 1SA6. 

to 7 

Electric operation only. Same as 1LN5 to 1N5. Connect nothing to pins 
not used. 

No changes. 1D5 rated 60 mils on 2 volts and pulls less than 50 on 1.4 volt. 

Same as 1N5 to 1LN5. 

Change socket to loctal and rewire as follows: 
No. 2 on octal to No. 1 on !octal 

3 to 2 
4 to 3 
7 to 8 

ORIG cap to 6 
Short !octal terminals 4 and 5 

No changes. 

Parallel circuits only. Change socket to miniature and rewire as follows: 

ORIG 

No. 2 on octal to No. 1 on miniature 
3 to 2 
4 to 4 
7 
cap 

to 
to 

7 
3 

Change socket to miniature and rewire as follows: 

ORIG. 

No. 2 on octal to No. 1 on miniature 
3 to 5 
4 to 4 
7 
cap 

to 
to 

7 
6 

Make adaptor as follows: 
No. 2 on base 

3 
4 
7 
cap 

to No. 2 on top 
to 8 
to 6 
to 7 and 3 
to 4 

Change socket to miniature or make adaptor as follows: 

ORIG. 

No. 2 on octal to No. 7 on miniature. 
3 to 2 
4 to 3 
7 to 1 
cap to 6 

This substitution squeals in some cases, 
works best as r-f tube. 

SUB 

SUB. 

SUB 

Electric operation only. Remove and tape up wire if any anchored on Nos. 
5, 6 and 8. 

Reverse 1LD5 to 1N6 procedure. 
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TUBE 

1N6 

1P5 

1Q5 

1Q6 

1R4/l 294 

1R5 

1S4 

SUB. 

1SB6 

1N5 

1S4 

!SAG 

1 T4 

1A5 

1C5 

3B5 
3C5 

3Q4 

3Q5 

3S4 

1S6 
1 T6 

1A3 

1A7 

1LA6 
1LC6 

1LC5 

1LN5 

1N5 

1P5 

1S5 

1L4 
1 T4 
1 U4 

PERF. 

G 

G 

p 

G 

G 

G 

p 

p 
p 

p 

p 

p 

E 
E 

p 

G 

G 
G 

G 

G 

G 

G 

p 

p 
p 
p 

RECEIVING TUBE SUBSTITUTION GUIDE 

CIRCUIT CHANGES NECESSARY 

Rewire as follows: 

No. 5 to No. 8 
6 to 5 

No changes. 

Parallel circuits only. Same as 1N5 to 1S4. 

Same as 1N5 to 1SA6. 

Same as 1N5 to 1 T4. 

Parallel circuits only. No changes. 

No changes. Bias different but tone reasonably good. 

Move No. 7 to No. 8 and short No. 2 and 7 together. 

Same as 1C5 to 3Q4. 

Move No. 7 to No. 8 and short No. 2 and 7 together. 

Same as 1 C5 to 3Q4. 

Rewire as follows: 

No. 1 to No. 4 
7 to 1 
2 to 3 

Reverse 1A3 to 1R4/1294 procedure. 

Where extra space permits. Reverse 1A7 to 1R5 procedure. 

Where space permits. Reverse 1LA6 to 1R5 procedure. 

Where space permits. Parallel circuits only. Reverse 1LC5 

to 1 S4 procedure. 

Where space permits. Parallel circuits only. Reverse 1N5 

to 1 S4 procedure. 

Parallel circuits only. Rewire as follows: 
Nos.2 and 6 to No. 5 

3 to 6 
5 to 1 

Parallel circuits only. Rewire as follows: 

No. 6 to No. 2 
3 to 6 
4 to 3 
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1S4-1T4 

TUBE 

1S4 

1S5 

1S6 

1SA6 

1SB6 

1 T4 

SUB. 

3E5 

1AF5 

1LD5 

1SB6 

1 U5 

1Q6 

1 T6 

1L4 

1LC5 
1LN5 

1N5 

1 T4 
1U4 

1H5 

1LD5 

1S5 

1AF4 

1L4 

1SA6 

PERF. 

G 

E 

G 

G 

E 

E 

E 

G 

G 
G 

G 

G 

G 

G 

G 

G 

G 

E 

RECEIVING TUBE SUBSTITUTION GUIDE 

CIRCUIT CHANGES NECESSARY 

Parallel circuits only. Rewire as follows: 
No. 6 to No. 2 

3 to 6 
4 to 3 
5 to l 
7 to 5 

Connect 1 and 7 together. 

Parallel circuits only. No changes. 

Where space permits. Reverse 1 LD5 to 1S5 procedure. 

Where space permits. Reverse 1SB6 to 1S5 procedure. 

Rewire as follows: 

No. 5 
Reverse 3 and 4 

Rewire as follows: 

No changes. 

No. 3 
1 

Reverse 1 T4 to 1SA6 procedure 

Reverse 1LC5 to 1SA6 procedure. 

Reverse 1N5 to 1SA6 procedure. 

Reverse 1 T4 to 1SA6 procedure. 

Extend wire from No. 8 to cap. 

Reverse 1LD5 to 1SB6 procedure. 

to No. 2 

to No. 2 
to 7 

Change socket to miniature and rewire as follows: 

ORIG. 

No. 2 on octal to No. 1 on miniature 
3 to 5 
4 to 4 
5 to :3 
7 
8 

to 
to 

7 
6 

Parallel circuits only. No changes. 

No changes. 

Where space permits. Change socket to octal and rewire as follows: 
No. 1 on miniature to No. 2 on octal 

2 to 8 
3 to 6 
6 to 4 

ORIG. 

7 to 7 
SUB 

Connect Nos. 2 and 3 together. 
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TUBE 

1T4 

1 T5 

1T6 

1 U4 

1 U5 

1U6 

lV 

1 V2 

1 V5 

SUB. 

1 U4 

1A5 

1C5 

1D8 

1G4 

1LA4 
1LB4 

1Q5 

1S4 

3Q4 
3S4 

1Q6 

1S6 

1AF4 

1L4 

1S5 

1SA6 

1T4 

1S5 

1L6 

6Z3 

12Z3 

1AC5 

RECEIVING TUBE SUBSTITUTION GUIDE 

PERF. CIRCUIT CHANGES NECESSARY 

G No changes. 

G No changes. 1 T5 pulls 10 mils more but it works OK. 

G 

p 

p 

p 
p 

G 

G 

p 
p 

E 

E 

G 

G 

G 

G 

G 

E 

E 

E 

G 

E 

Parallel circuits only. No changes. 

Remove and tape up wires if any anchored on No. 6 and 8. Parallel 
circuits only. 

No changes. Emergency works good in most cases. 

Same as 1A5 to 1 LA4 

Parallel circuits only. No changes. 

Same as 3Q4 to 3S4 parallel circuits only except omit connection No. 8 on 
octal to No. 5 on miniature. 

Electric operation only. Same as 3Q5 to 3S4 but connect nothing to No •. 5 
on miniature. 

Rewire as follows: 

No changes. 

No. 3 
1 

Parallel circuits only. No changes. 

No changes. 

Rewire as follows: 

No. 5 
2 
3 

to No. 2 
to 7 

to No. l 
to 5 
to 4 

Where space permits. Same as 1 T4 to 1SA6. 

No changes. 

Rewire as follows: 

No. 2 
Reverse 3 and 

Parallel circuits only. No changes. 

No changes. 

to No. 5 
4 

No changes necessary. Series circuits only. Six volts added to the filament 
string makes no difference. 

No practical substitute. 

No changes. 
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1W4-287 

TUBE 

1W4 

1W5 

1X2 

1Z2 

2A3 

2A4G 

2A5 

2A6 

2A7 

2B7 

SUB. 

1LA4 
1 LB4 

3E5 

1 V5 

1B3 

1B3 

45 

47 

59 

1619 

2B7 

55 

2A7S 

6B7 

PERF. 

G 
G 

G 

p 

G 

G 

G 

G 

G 

G 

p 

E 

E 

E 

RECEIVING TUBE SUBSTITUTION GUIDE 

CIRCUIT CHANGES NECESSARY 

Where space permits. Reverse 1LB4 to 1W4 procedure. 

Rewire as follows: 

No. 7 to No. 5 
Connect 1 and 7 together 

No changes. 

Where space permits. Change socket to octal and rewire as follows: 

SUB 

Where space permits. Change socket to octal and rewire as follows: 

Nos. 1,3,4,6 on miniature to No. 2 on octal 
2,7,5 to 7 
cap 

No changes. 

No practical substitute. 

Reverse 47 to 2A5 procedure. 

to cap 

Change socket to seven prong and rewire as follows: 
No. 1 on six prong to No. 1 on seven prong 

2 to 2 
3 to 3 
4 to 4 

ORll.3. 5 to 6 
6 to 7 

Short Nos. 5 and 6 together. 

Parallel circuits only. Make adaptor as follows: 
No. 1 on base to No. 2 on top 

2 to 3 
3 
4 
5 
6 

to 
to 
to 
to 

4 
5 
8 
7 

There are or will be many used 1619 tubes available. 

Change socket to seven pr.ong and rewire as follows: 
No. 1 on six prong to No. 1 on seven prong 

2 to 2 and 3 
3 to 4 

ORIG. 

4 
5 
6 
cap 

Parallel circuits only. No changes. 

No changes. 

to 
to 
to 
to 

Heater voltage - current ratings differ. 
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7 
cap 
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RECEIVING TUBE SUBSTITUTION GUIDE 2B7S·2G5 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

2B7S No practical substitute. 

2B25 No practical substitute. 

2C4 No practical substitute. 

2C21 6SN7 G Change socket to octal and rewire as follows: 
No. 1 on seven prong to No. 8 on octal 

2 to 3 
3 to 2 
4 to 4 
5 to 5 

ORIG. 6 to 6 sue 

7 to 7 
cap to 1 

2C22 6AD5 p Rewire as follows: 
6AF5 p Connect grid cap to No. 5 
6C5 p Connect plate cap to No. 3 
6J5 p 

6P5 p 

2C51 7F8 G Where space permits. Change socket to loctal and rewire as follows: 
No. 1 on nova! to No. 2 on !octal 

2 to 4 
3 to 1 
4 to 3 
6 to 6 
7 to 8 sue 

8 to 5 
9 to 7 

5670 G Parallel circuits only. No changes. 

2C52 12SN7 p No changes. 
12SX7 p 

2D21 No practical substitute. 

2E5 6E5 E Heater voltage-current ratings differ. 

6T5 E Same as above. 

6U5 E Same as above. 

2E26 No practical substitute. 

2E30 5812 G No changes. 

2E31 2E32 E No changes. 

2E32 2E31 E No changes. 

2E35 2E36 E No changes. 

2E36 2E35 E No changes. 

2E41 2E42 E No changes. 

2E42 2E41 E No changes. 

2G5 6U5/6G5 E Heater voltage-current ratings differ. 
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2621 • 3B5 

TUBE 

2G21 

2G22 

2S/4S 

2V3 

2W3 

2X2/879 

2Y2 

2Z2/G84 

3A4 

3A5 

3A8GT 

3B4 

3B5 

SUB. 

2G22 

2G21 

2X2/879 

2Z2/G84 

82 

2V3 

2W3 

3Q4 
3S4 

3V4 

3C6 

3C5 

3LE4 
3LF4 

RECEIVING TUBE SUBSTITUTION GUIDE 

PERF. CIRCUIT CHANGES NECESSARY 

E No changes. 

E No changes. 

p 

E 

p 

p 

E 

p 
p 

p 

p 

E 

E 
E 

No practical substitute. 

Parallel circuits only. Change socket to four prong and rewire as follows: 

ORIG. 

No. 2 on octal 
cap 
7 

Reverse 2Z2/G84 to 2W3 procedure. 

to No. 
to 
to 

sue 

For half wave operation only. Change socket to four prong and rewire as 
follows: 

No. 2 on octal 
4 
8 

to No. 1 on four prong(;)• ,o 
to 2 and 3 
to 4 o' ·o 

SUB. 

Reverse 2V3 to 2X2/879 procedure. Examine power transformer and de
termine whether it will handle additional filament current. 
No practical substitute. 

Change socket to octal and rewire as follows: 

A 
~ 

ORIG. 

No. 1 on four prong 
2 
4 

to No. 2 on octal 
to 4 
to 8 

Parallel circuits only. Rewire as follows: 

Reverse connections on terminals 3 and 4. 

Parallel circuits only. Rewire as follows: 

No. 6 
4 

to No. 2 
to 6 

Parallel circuits only. Change socket to !octal and rewire as follows: 
No. 1 on miniature to No. 1 on loctal 

2 to 3 
3 to 4 
4 to 7 

ORIG. 5 to 5 
6 to 6 

SUB. 

7 to 8 

No practical substitute. 

No practical substitute. 

No changes. 

Same as 3Q5 to 3LF4. 
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RECEIVING TUBE SUBSTITUTION GUIDE 3B5·3E6 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

3B5 3Q5 E No changes. 

3S4 G Same as 3Q5 to 3S4 except omit connection of No. 8 on octal to No. 5 on 
miniature. 

3B7 1291 E No changes. 

3B7/1291 3A5 p Change socket to miniature and rewire as follows: 
No. 1 on loctal to No. 1 on miniature 

2 to 2 
3 to 3 
4 to 4 
6 to 5 

ORIG. 7 to 6 
8 to 7 

3C6 p Parallel circuits only. Rewire as follows: 
No. 6 to No. 5 

7 to 6 
4 to 7 
3 to 4 
2 to 3 

3C5 3B5 E No changes. 
3Q5 E 

3LE4 E Same as 3Q5 to 3LF4 
3LF4 E 

3C6 3A5 p Parallel circuits only. Reverse 3A5 to 3C6 procedure. 

3B7/1291 G Parallel circuits only. Reverse 3B7/1291 to 3C6 procedure. 

3D6/1299 3LF4 G Parallel circuits only. No changes. 

3S4 G Parallel circuits only. Change socket to miniature and rewire as follows: 
No. 1 on loctal to No. 1 on miniature 

2 to 2 
3 to 4 
6 to 3 

ORIG. 7 to 5 SUB. 

8 to 7 

3Q5 E Parallel circuits only. Reverse 3C5 to 3LE4 procedure. 

3V4 G Parallel circuits only. Change socket to miniature and rewire as follows: 
No. 1 on loctal to No. 1 on miniature 

2 to 2 
3 to 3 
6 to 6 

ORIG. 7 to 5 
8 to 7 

3E5 3S4 G Parallel circuits only. Rewire as follows: 

No. 3 to No. 4 
6 to 3 

3V4 G Parallel circuits only. No changes. 

3E6 No practical substitute. 
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3LE4-3Q5 

TUBE 

3LE4 

3LF4 

3Q4 

3Q5 

SUB. 

3LF4 

3V4 

3D6/1299 

3V4 

3A4 

3D6/1299 

3E5 

3LE4 
3LF4 

3S4 

3V4 

1A5 
1G4 

1LA4 
1LB4 

1 T4 

1T5 

3B5 

3C5 

3LF4 
3LE4 

3Q4 
3S4 

PERF. 

E 

G 

G 

G 

p 

G 

G 

G 
G 

G 

G 

p 
p 

p 
p 

p 

p 

E 

E 

E 
E 

G 
G 

RECEIVING TUBE SUBSTITUTION GUIDE 

CIRCUIT CHANGES NECESSARY 

No changes. 

Same as 3D6/1299 to 3V4. 

Parallel circuits only. No changes. 

Same as 3D6/1299 to 3V4. 

Parallel circuits only. Rewire as follows: 

Reverse No. 3 and No. 4 

Parallel circuits only. Reverse 3D6/1299 to 3Q4 procedure. 

Parallel circuits only. Rewire as follows: 

No. 6 
3 
4 

Reverse 3D6/1299 to 3Q4 procedure. 

No changes. 

Rewire as follows: 

No. 6 
3 
4 

to No. 2 
to 
to 

6 

3 

to No. 2 
to 6 
to 3 

No changes. For electric operation only. Battery operation requires re
sistor 25 to 30 ohms in one of the A leads. 

Electric operation only. Same as 1A5 to 1LB4. 

Same as 1A5 to 1 T4. Electric operation only. Emergency substitution. 

No changes. Electric operation only. 

No changes. 

No changes. 

Change socket to loctal and rewire as follows: 
No. 2 on octal to No. 1 on loctal 

3 to 2 
4 to 3 
5 to 6 
7 to 8 SUB. 

8 ~ 7 

Change socket to miniature and rewire as follows: 
No. 2 on octal to No. 1 on miniature 

3 to 2 
4 to 4 
5 to 3 

ORIG 7 tO 7 
8 to 5 

52 



RECEIVING TUBE SUBSTITUTION GUIDE 3Q5-5T4 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

3Q5 3V4 G Change socket to miniature and rewire as follows: 
No. 2 on octal to No. 1 on miniature 

3 to 2 
4 to 3 
5 to 6 

ORIG. 7 to 7 
8 to 5 

3S4 3E5 G Parallel circuits only. Same as 3Q4 to 3E5. 

304 G No changes. 

3V4 G Same as 3Q4 to 3V4. 

3V4 3A4 p Parallel circuits only. Reverse 3A4 to 3V4 procedure. 

3E5 G Parallel circuits only. No changes. 

3Q4 G Reverse 3Q4 to 3V4 procedure. 
3S4 G 

4A6 No practical substitute. 

5A6 No practical substitute. 

5AX4 5AZ4 G No changes. 
5U4 G 
5V4 G 
5W4 G 
5Y3 G 
5Z4 G 

5AZ4 5AX4 G No changes. 
5U4 G 
5V4 G 
5W4 G 
5Y3 G 
5Z4 G 

5R4GY 5T4 G No changes. Use only where inverse peak voltage does not exceed 450 
5U4 G volts per plate. 
5V4 p 
5Y3 p 
5Z4 p 

5X4 G Same as 5T4 to 5 Y4 
5Y4 p 

5Z3 G Where inverse peak voltage per plate does not exceed 450 volts. Change 
80 p socket to four prong and rewire as follows: 
83 G No. 2 on octal to No. 1 onfo=prn~ 
83V G 4 to 2 o, '° 

6 to 3 o' ·o 
ORIG. 8 to 4 SUB 

5T4 5AX4 G No changes. 
5AZ4 G 
5U4 G 
5V4 G 
5W4 G 
5Y3 G 
5Z4 G 
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5T4-5X4 RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

5T4 5Y4 G Make adaptor as follows: 
No. 1 on base to No. 1 on top 

2 to 8 
4 to 3 
6 to 5 
8 to 7 

5U4 5AX4 G No changes. 
5AZ4 G 
5T4 G 
5V4 G 
5W4 G 
5Y3 G 
5Z4 G 
5Y4 G Same as 5T4 to 5Y4. 

5Z3 E Same as 5R4GY to 5Z3. 
80 G 
83 G 
83V G 

5V4 5AX4 G No changes. 
5AZ4 G 
5T4 G 
5U4 G 
5W4 G 
5Y3 G 
5Z4 G 
5Y4 G Same as 5T4 to 5Y4. 

5Z3 G Same as 5R4GY to 5Z3. 
80 G 
83 G 
83V G 

5W4 5AX4 G No changes. 
5AZ4 G 
5T4 G 
5U4 G 
6V4 G 
5Y3 G 
5Z4 G 

5Y4 G Same as 5T4 to 5Y4. 

5Z3 G Same as 5R4GY to 5Z3. 
80 G 
83 G 
83V G 

5X3 5Z3 G No changes. 
Elo G 
83 G 
83V G 
1275 G 

5X4 5T4 G Rewire as follows: 
5U4 G 
5V4 G No. 7 to No. 2 
5Y3 G 3 to 4 
5Z4 G 5 to 6 

54 



RECEIVING TUBE SUBSTITUTION GUIDE 5x4-5z3 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

5X4 5Y4 G No changes. 

5Z3 G Change octal to four prong socket and rewire as follows: 
80 p No. 3 on octal to No. 2 on four pro~ 
83 G 5 to 3 o. '° 
83V G 7 'to 1 o' ·o 

8 to 4 
SUB. 

5Y3 5AX4 G No changes. 
5AZ4 G 
5T4 G 
5U4 G 
5V4 G 
5W4 G 
5Z4 G 

5Y4 E Same as 5T4 to 5Y4. 

5Z3 G Change socket to four prong and rewire as follows: 
80 E No. 2 on octal to No. lonfo=pro~ 
83 G 4 to 2 o. ,o 

83V G 6 to 3 o' ·o 
ORIG. 8 to 4 SUB. 

5Y4 5T4 G Same as 5X4 to 5T4. 
5U4 G 
5V4 G 
5W4 E 
5Y3 E 

5X4 G No changes. 

5Z3 G Same as 5X4 to 5Z3. 
80 E 
83 G 
83V G 

5Z3 5AX4 G Same as 80 to 5 U4. 
5AZ4 G 
5T4 G 
5U4 E 
5V4 G 
5W4 G 
5Z4 G 

5X3 E No changes. 
80 G 
83 G 
83V G 
1275 G 

5X4 E Change four prong to octal socket and rewire as follows: 

G} 
No. 1 on four prong to No. 7 on octal 

2 to 3 
3 to 5 0 

ORIG. 4 to 8 sue. 
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5Z4-6A7 RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF, CIRCUIT CHANGES NECESSARY 

5Z4 5AX4 G No changes. 
5AZ4 G 
5T4 G 
5U4 G 
5V4 G 
5W4 G 
5Y3 G 

5Y4 G Same as 5T4 to 5Y4. 

6A3 6A5 E Same as 6A3 to 6B4. No. 8 is cathode and filament tap. 

6B4 E Change socket to octal and rewire as follows: 

~ 
No. 1 on four prong to No. 2 on octal 

2 to 3 
3 to 5 0 

ORtG. 4 to 7 SUB 

6A4 52 G No changes. 

6A4/LA 6F6 G Parallel circuits only. Change socket to octal and rewire as follows: 
6G6 G No. 1 on five prong to No. 2 on octal 
6K6 G 2 to 3 
6U6 G 3 to 5 
6V6 G 4 to 4 

ORIG. 5 to 7 and 8 SUB 

41 G Parallel circuits only. Change socket to six prong and rewire as follows: 
42 G No. 1 on five prong to No. 

2 to 
3 to 
4 to 

ORIG. 5 to 5 and 6 SUB 

6A5 6A3 E Reverse 6A3 to 6B4 procedure. 

6B4 E Connect a 20 ohm resistor from No. 2 to No. 8, 
Connect a 20 ohm resistor from No. 7 to No. 8, 

6A6 6E6 G Parallel circuits only. No changes. 

6N7 G Reverse 6N7 to 6A6 procedure. 

79 G Reverse 79 to 6A6 procedure. 

6A7 6A8 E Change socket to octal and rewire as follows: 
6J8 E No. 1 on seven prong to No. 2 on octal 
6K8 E 2 to 3 

3 to 4 
4 to 6 
5 to 5 

ORIG. 6 to 8 SUB 

7 to 7 
cap to cap 

6D8 E Same as 6A 7 to 6A8. Parallel circuits only. 
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RECEIVING TUBE SUBSTITUTION GUIDE 6A7·6AB4 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

6A7 7A8 E Change socket to !octal and rewire as follows: 
7B8 E No. 1 on seven prong to No. 1 on loctal 
7J8 E 2 to 2 
7S7 E 3 to 5 

4 to 3 
5 to 4 

ORIG. 
6 to 7 

SUB 

7 to 8 

7Q7 G Change socket to !octal and rewire as follows: 
No. 1 on seven prong to No. 1 on loctal 

2 to 2 
4 to 3 
5 to 4 
6 to 7 and 5 

ORIG. 7 to 8 
cap to 6 

Must be well shielded. 

6A8 6A7 E Change socket to seven prong and rewire as follows: 
No. 2 on octal to No. 1 on seven prong 

3 to 2 
4 to 3 
5 to 5 
6 to 4 
7 to 7 
8 to 6 
cap to cap 

6D8 E Parallel circuits only. No changes. 

6J8 E No changes. 
6KB E 

7A8 G Same as 6D8 to 7A8 but in parallel circuit only. 

7B8 G Same as 6D8 to 7 AB 

7J7 G Same as 6J8 to 7 J7 

7Q7 G Change socket to !octal and rewire as follows: 

No. 2 on octal to No. 1 on !octal 
3 to 2 
5 to 4 
6 to 3 
7 to 8 
8 to 7 and 5 

sue. 

cap to 6 
Must be well shielded. Realign if necessary. 

6AB4 6C4 G Remove and tape up any wires anchored on No. 5. 

6J4 p Parallel circuits only. Rewire as follows: 

No. 7 to No. 2 
1 to 7 

Do not use blank connections on socket. 
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6AB4·6AC5G RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

6AB4 6N4 p Parallel circuits only. Rewire as follows: 

Reverse No. 6 and No. 7 
Connect No. 1 to No. 5 
Remove and tape any wires connected 
to unused pins. 

9002 p Rewire as follows: 

Remove and tape up any wires anchored 
on pins No. 2 and No. 5 

6AB5/6N5 6E5 p Parallel circuits only. No changes. 

6U5/6G5 p Parallel circuits only. No changes. 

6AB6 6AC6 G Parallel circuits only. No changes. 

6B5 G Change socket to six prong and rewire as follows: 
No. 2 on octal to No. 1 on six prong 

:{ to 2 0 
4 to 3 ' o, 
5 to 4 

ORIG 7 to 6 sue 

8 to 5 

6N6 G No changes. 

6AB7/1853 6AC7/1852 G No changes. 

6AJ7 G No changes. 

6SD7 G Parallel circuits only. No changes. 
6SE7 G 
6SJ7 G 
6SK7 G 
6SS7 G 
5693 G 

7V7 G Change socket to loctal and rewire as follows: 
No. 2 on octal to No. 1 on loctal 

:{ to 4 
4 to 6 
5 to 7 
6 to 3 

ORIG 
7 to 8 

SUB 

8 to 2 

7W7 G Change socket to loctal and rewire as follows: 
No. 2 on octal to No. 1 on loctal 

3 to 5 
4 to 6 
5 to 4 or 7 
6 to 3 

ORIG 7 to 8 
SUB. 

8 to 2 

6AC5G 6AC5GT E No changes. 
6AC5GT/G E 
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RECEIVING TUBE SUBSTITUTION GUIDE 6AC5GT-&AD6 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

6AC5GT 6AC5G E No changes. 
6AC5GT/G E 

6AC6 6AB6 G Parallel circuits only. No changes. 

6AC7 7W7 G Same as 6AB7/1853 to 7W7. 

6AC7/1852 6AB7/1853 G No changes. 

6AH6 G Change socket to miniature and rewire as follows: 
No. 2 on octal to No. 3 on miniature 

6AD4 

6AD5 

6AD6 

6AJ7 

6SD7 
6SE7 
6SJ7 
6SK7 
6SS7 
5693 

7V7 

6K4 

6AE5 
6AF5 
6C5 
6J5 
6P5 

6F5 

6K5 

7B4 

6AF6 

G 

G 
G 
G 
G 
G 
G 

G 

G 

G 
G 
G 
G 
G 

E 

G 

G 

G 

ORIG. 

No changes. 

3 to 2 
4 
5 
6 
7 
8 

to 
to 
to 
to 
to 

1 
7 
6 
4 
5 

Parallel circuits only. No changes. 

Same as 6AB7/1853 to 7V7. 

No changes. 

No changes. 

Rewire as follows: 

Remove wires from No. 3 and connect to 
No. 4. Connect grid lead to No. 5. This pin 
may be used for anchor. Extend to grid cap. 

Rewire as follows: 

Connect terminal No. 5 to grid cap. This 
terminal may be used as an anchor. 

Change socket to loctal and rewire as follows: 

ORIG 

No changes. 

No. 2 on octal to No. 1 on loctal 

59 

3 ~ 2 
5 to 6 
7 
8 

to 
to 

8 
7 



6A07-6AG6G 

TUBE 

6AD7 

6AE5 

6AE6 

6AF5 

6AF6 

6AF7 

6AG5 

6AG6G 

SUB. 

6F7 

6P7 

6AD5 
6AF5 
6C5 
6J5 
6P5 

6AH7 

6N7 

6AD5 
6AE5 
6C5 
6J5 
6P5 

6AD6 

6AJ5 

6AK5 

6AU6 

6BC5 

5590 
5591 
9001 
9003 

PERF. 

G 

G 

G 

p 

G 
G 
G 
G 
G 

G 

p 

G 

G 

G 

G 
G 
G 
G 

RECEIVING TUBE SUBSTITUTION GUIDE 

CIRCUIT CHANGES NECESSARY 

Parallel circuits only. Change socket to seven prong and rewire as follows: 
No. 1 on octal to No. 5 on seven prong 

2 to 1 
3 to 2 
4 to 3 
5 to cap 

ORIG. 6 ~ 4 sue 

7 to 7 
8 to 6 

Parallel circuits only. Remove wires from No. 5 and extend to grid cap. 
Rewire as follows: 

No. 4 to No. 5 
3 to 4 
7 to 3 
1 to 7 

No changes. 

Parallel circuits only. Rewire as follows: 
Remove and tape up any wires on No. 1 
No. 8 to No. 4 

2 to 8 
4 to 6 

Connect No. 4 and No. 2 together 
Connect No. 1 and No. 5 together 

Parallel circuits only. Rewire as follows: 

No. 4 to No. 6 
Connect No. 4 and No. 5 together. 

No changes. 

No changes. 

No practical substitute. 

Parallel circuits only. No changes. 

Parallel circuits only. No changes. 

No changes. 

No changes. 

Parallel circuits only. No changes. 

No practical substitute. 
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RECEIVING TUBE SUBSTITUTION GUIDE 6AG7-6AJ5 

TUBE SUB. PERF. CIRCUIT CHAl~GES NECESSARY 

6AG7 6AK7 E No changes. 

6AH5 6AL6 G Rewire as follows: 

No. 4 to cap 
1 to 4 
6 to 5 

6L6 G Rewire as follows: 

No. 4 to No. 3 
1 to 4 
6 to 5 

6AH6* 6AJ5 p Parallel circuits only. No changes. 
6AK5 p 

6AS6 p Parallel circuits only. Rewire as follows: 

Reverse No. 2 and No. 7 

6AU6 p Parallel circuits only. No changes. 

6BC5 G Parallel circuits only. No changes. 

6BD6 p Parallel circuits only. No changes. 

EF50 p Parallel circuits only. Reverse EF50 to 6BA6 procedure. 

6AH7 6AE6 G Parallel circuits only. Reverse 6AE6 to 6AH7 procedure. 

6C8 G Rewire as follows: 
Connect wire from No. 1 to grid cap. 
Remove wires from No. 2 
No. 8 to No. 2 

4 to 8 
Connect wires removed from No. 2 to No. 4. 

6SN7 p Parallel circuits only. Rewire as follows: 
Reverse No. 2 and No. 3 
Remove wires from No. 4 
No. 5 to No. 4 

6 to 5 
Cc-nnect wires removed from No. 4 to No. 6. 

7N7 p Parallel circuits only. Change socket to !octal and rewire as follows: 
No. 1 on octal to No. 4 on !octal 

2 to 2 
3 to 3 
4 to 7 
5 to 5 

ORIG 6 to 6 
7 to 8 
8 to 1 

6AJ5 6AG5 p Parallel circuits only. No changes. 

6AK5 p No changes. 

6AU6 p Parallel circuits only. No changes. 
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6AJ7-6AM6 

TUBE 

6AJ7 

6AK5 

6AK6 

6AK7 

6AL5 

6AL6 

6AL7 

6AM5 

6AM6 

SUB. 

6AB7/1853 
6AC7/1852 

6SD7 
6SE7 
6SJ7 
6SK7 
6SS7 
5693 

6AG5 

6AH6 

6AJ5 

6AU6 

6AR5 

6AG7 

6H6 

6AH5 

6L6 

6AQ5 

6AR5 

6AH6 
6AK6 

RECEIVING TUBE SUBSTITUTION GUIDE 

PERF. CIRCUIT CHANGES NECESSARY 

G No changes. 
G 

G Parallel circuits only. No changes. 
G 
G 
G 
G 
G 

G Parallel circuits only. No changes. 

G Parallel circuits only. Connect No. 2 and No. 7 together. 

P No changes. 

P Parallel circuits only. No changes. 

G Parallel circuits only. Rewire as follows: 

Connect No. 2 and No. 7 together 

E No changes. 

G Where space permits. Change socket to octal and rewire as follows: 

G 

E 

p 

p 

G 
G 

No. 1 on miniature 
2 
3 
4 

ORIG. 5 
7 

Reverse 6AH5 to 6AL6 procedure. 

Rewire as follows: 

cap to No. 3 

No practical substitute. 

Parallel circuits only. 

No. 7 to No. 6 

to No. 
to 
to 
to 
to 
to 

Parallel circuits only. Rewire as follows: 

No. 7 to No. 6 

8 on octal 
3 
2 
7 
4 
5 

Parallel circuits only. Same as 6AM6 to 6AU6. 
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TUBE 

6AM6 

6AN5 

6AN6 

6AN7 

6AQ5 

6AQ6 

6AQ7 

SUB. 

6AU6 
6BA6 
6BD6 

6AQ5 

6AM5 

6AN5 

6AR5 

6AS5 

6BF5 

6V6 

6BD7 

6AT6 
6AV6 
6BF6 
6BK6 
6BT6 
6BU6 

6AW7 

RECEIVING TUBE SUBSTITUTION GUIDE 

PERF. CIRCUIT CHANGES NECESSARY 

G Rewire as follows: 
G Remove wires from No. 2 
G No. 6 to No. 2 

G 

p 

G 

G 

G 

p 

7 ~ 6 
Connect wires removed from No. 2 to No. 7. 

Rewire as follows; 

No. 7 to No. 2 

No practical substitute. 

No practical substitute. 

Parallel circuits only. Rewire as follows: 

No. 7 to No. 1 
6 to 7 

Parallel circuits only. Rewire as follows: 

No. 7 to No. 1 

Rewire as follows: 

No. 7 to No. 1 

Parallel circuits only. ReversP 6AS5 to 6AQ5 procedure. 

Parallel circuits only. No changes. 

6AM&-&AQ7 

G Where space permits. Change socket to octal and rewire as follows: 

G 

G 
G 
G 
G 
G 
G 

G 

No. 1 on miniature to No. 5 on octal 
2 to 8 
3 to 2 
4 to 7 

ORIG. 
5 to 3 
6 to 4 

sue 

7 to 5 

Parallel circuits only. Reverse 6BD7 to 6AQ6 procedure. 

Parallel circuits only. No changes. 

Rewire as follows: 
Remove wires from No. 1 
No. 2 to No. 1 

4 to 2 
Connect wires removed from No. 1 to No. 4. 
Remove wires from No. 3 
No. 5 to No. 3 

6 to 5 
Connect wires removed from No. 3 to No. 6. 
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6AR5-&AT6 

TUBE 

6AR5 

6AR6 

6AR7 

6AS5 

6AS6 

6AS7G 

6AT6 

SUB, 

6AK6 

6AM5 

6AQ5 

6AS5 

6F6 
GG6 
6K6 
6L6 
6U6 
6V6 
6W6 
6Y6 
5824 

6AN5 

6AQ5 

6AR5 

6AH6 

6BH6 
6BJ6 
6CB6 

6AQ6 

RECEIVING TUBE SUBSTITUTION GUIDE 

PERF. CIRCUIT CHANGES NECESSARY 

G Parallel circuits only. Rewire as follows: 

p 

G 

G 

G 
G 
G 
G 
G 
G 
G 
G 
G 

G 

G 

G 

p 

G 
G 
G 

G 

Connect No. 2 to No. 7 together. 

Parallel circuits only. Rewire as follows: 

No. 6 to No. 7 

Parallel circuits only. No changes. Any wir.es connected to terminal 
No. 7 must be removed and taped up. 

Parallel circuits only. Reverse 6AS5 to 6AR5 procedure. 

Parallel circuits only. Rewire as follows: 
No. 8 to No. 2 

1 to 8 
5 to 4 
7 to 5 
6 to 7 

No practical substitute. 

Parallel circuits only. Rewire as follows: 

Reverse No. 1 and No. 2 
5 to 1 
7 to 5 

Parallel circuits only. Rewire as follows: 

Reverse No. 1 and No. 2 
5 and 7 

Parallel circuits only. Rewire as follows: 
Reverse No. 1 and No. 2 

5 to 1 
7 to 5 

Parallel circuits only. Rewire as follows: 

Reverse No. 2 and No. 7 

Parallel circuits only. No changes. 

No practical substitute. 

Parallel circuits only. No changes. 
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RECEIVING TUBE SUBSTITUTION GUIDE 6AT6-6AX6 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

6AT6 6AV6 G No changes. 
6BF6 G 
6BK6 G 
6BT6 G 
6BU6 G 

6BD7 G Parallel circuits only. Reverse 6BD7 to 6AQ6 procedure. 

6AU5 6AV5 G Parallel circuits only. No changes. 
6BD5 G 

6AU6* 6AG5 p No changes. 

6AJ5 p Parallel circuits only. No changes. 
6AK5 p 

6BA6 G No changes. 

6BH6 G Parallel circuits only. Rewire as follows: 

Reverse No. 2 and No. 7 

EF50 G Reverse EF50 to 6BA6 procedure. 

6AV5 6AU5 G No changes. 
6BD5 G 

6BQ6 G Parallel circuits only. Reverse 6BQ6 to 6BD5 procedure. 

6AV6 6AQ6 G Parallel circuits only. No changes. 

6AT6 G No changes. 

6AW7 6AQ7 G Reverse 6AQ7 to 6AW7 procedure. 

6AX5 6AX6 E Parallel circuits only. Tie Nos. 4 and 8 together. 

6BY5 E Parallel circuits only. Rewire as follows: 

Connect Nos. 1 and 8 together; 
also Nos. 3 and 4. 

6W5 G Parallel circuits only. No changes. 
6X5 G 
6ZY5 G 
1274 G 

6AX6 6AX5 G Can be used only where No. 4 and No. 8 in 6AX6 are connected together 
6W5 G without change. 
6X5 G 
6ZY5 G 
1274 G 
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6AX6-687 RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

6AX6 6BY5 E Parallel circuits only. Rewire as follows: 

No. 4 to No. 1 
3 to 4 

6B4 6A3 G Reverse 6A3 to 6B4 procedure. 

6A5 E No changes but remove any wires anchored on No. 8. 

6B5 6AB6 E Same as 6B5 to 6N6. Parallel circuits only. 

6N6 E Change socket to octal and rewire as follows: 
No. 1 on six prong to No. 2 on octal 

2 to 3 
3 to 4 
4 to 5 

ORIG. 5 to 8 SUB 

6 to 7 

42 p No changes. 

6B6 6Q7 E No changes. 

6SQ7 E Make adaptor as follows: 
No. 1 on base to No. 1 on top 

2 to 8 
3 to 6 
4 to 4 
5 to 5 
7 to 7 
8 to 3 

Extend No. 2 on top to grid connection. 

6T7 E Parallel circuits only. No changes. 

7B6 G Change socket to !octal ar.d rewire as follows: 
No. 2 on octal to No. 1 on !octal 

3 to 2 
4 to 5 
5 to 6 
7 to 8 

ORIG. 8 to 4 or 7 
SUS 

cap to 3 

7C6 E Same as 6B6 to 7B6. Parallel circuits only. 

75 E Change socket to six prong and rewire as follows: 
No. 2 on octal to No. 1 on six prong 

3 to 2 
4 to 3 
5 to 4 
7 to 6 

<•UG. 8 to 5 
sue 

cap to cap 

6B7 2B7 E Heater voltage-current ratings differ. 
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RECEIVING TUBE SUBSTITUTION GUIDE 6B7-&BC5 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

6B7 6B8 E Change socket to octal and rewire as follows: 
No. I on seven prong to No. 2 on octal 

2 to 3 
3 to 6 
4 to 4 
5 to 5 

ORtG. 6 to 8 sue 

7 to 7 
cap to cap 

7E7 G Change socket to loctal and rewire as follows: 
No. I on seven prong to No. 1 on loctal 

2 to 2 
3 to 5 
4 to 3 
5 to 4 
6 to 7 sue 

7 to 8 
cap to 6 

6B8 6B7 E Reverse 6B7 to 6B8 procedure. 

7E7 G Change socket to loctal and rewire as follows: 
No. 2 on octal to No. 1 on loctal 

3 to 2 
4 to 3 
5 to 4 
6 to 5 

ORIG. 7 to 8 
8 to 7 
cap to 6 

6BA5 6BH6 p Change to miniature and connect as follows: 
6BJ6 p No. 1 on 6BA5 base to No. 5 on miniature 

The 6BA5 base 2 to 2 

0 numbers 1 to 6 3 to 1 
clockwise; an 4 to 3 and 7 ' 

• 
arrow indicates 5 to 6 sue 

plate lead No. 1. 6 to 4 

6BA6 6AU6 G No changes. 
6BD6 G 

EF50 G Reverse EF50 to 6BA6 procedure. 

6BA7 6BE6 G Change socket to miniature and rewire as follows: 
No. 1 on noval to No. 6 on miniature 

2 to 1 

0 
3 to 2 

0 4 to 3 
5 to 4 ' 

• 
• 

ORIG. 6 to 2 sue. 

7 to 7 
9 to 5 

6BC5 6AG5 p No changes. 

6AJ5 p Parallel circuits only. No changes. 
6AK5 p 
9001 p 
9003 p 
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6BC7-6BJ6 RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

6BC7 No practical substitute. 

6BD5 6AU5 p Parallel circuits only. No changes. 
6AV5 p 

6BQ6 G Parallel circuits only. Reverse 6BQ6 to 6BD5 procedure. 

6BD6 6AH6 p Parallel circuits only. No changes. 

EF50 G Reverse EF50 to 6BA6 procedure. 

6BD7 6AQ6 G Parallel circuits only. Change socket to miniature and rewire as follows: 
6AT6 G No. 1 on noval to No. 7 on miniature 
6BF6 G 2 to 1 
6BT6 G 3 to 2 
6BU6 G 4 to 3 

ORIG 5 to 4 SUB 

6 to 5 
8 to 6 

6BE6 6BA7 G Change socket to nine pin noval and rewire as follows: 
No. 1 on miniature to No. 2 on noval 

2 to 3 
3 to 4 
4 to 5 

ORIG. 5 to 9 
6 to 1 
7 to 7 

5915 G No changes. 

6BF5 6AQ5 p Parallel circuits only. No changes. 

6AR5 p Parallel circuits only. Short No. 7 to No. 1. 

6BF6 6BD7 G Parallel circuits only. Reverse 6BD7 to 6AQ6 procedure. 

6BU6 G No changes. 

6BF7 6BG7 E 

6BG6 6BQ6 p Parallel circuits only. Rewire as follows: 

No. 8 to No. 4 
3 to 8 

6CD6 p Parallel circuits only. No changes. Sometimes it is necessary to increase 
wattage rating of screen resistor. 

6BG7 6BF7 E No changes. 

6BH6 6BJ6 G No changes. 

6AS6 G Parallel circuits only. No changes. 
6BC5 p 

6CB6 G 

6BJ6 6AS6 G Parallel circuits only. No changes. 
6BC5 p 

6CB6 G 
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TUBE 

6BJ6 

6BK6 

6BN6 

6BQ6 

6BT6 

GBl:6 

CBY5 

GC4 

SUB. 

6BH6 

6AT6 
6AV6 
6BF6 
6BT6 
6BU6 

6AV5 
6RD5 

6BG6 

6CD6 

GAQ6 

6BD7 

6BK6 

6BD7 

tiBF6 

6AX5 
6W5 
6X5 
6ZY5 

RECEIVING TUBE SUBSTITUTION GUIDE 6BJ&-&C4 

PERF. CIRCUIT CHA.."JGES NECESSARY 

G ;',lo changes. 

G ;',lo changes. 
G 
G 
G 
G 

G 
G 

p 

p 

G 

G 

G 

G 

G 

G 
G 
G 
G 

No practical substitute. 

Parallel circuits only. Rewire as follows: 
No. 5 to No. 1 

8 W 3 
cap to 5 
4 to 8 

Parallel circuits only. Rewire as follows: 

No. 8 
4 

to No. :i 
to 8 

Where extra filament current is available. Parallel circuits only. 
Rewire as follows: 

No. 8 
4 

Parallel circuits only. No changes. 

to No. 3 
to 8 

Parallel circuits only. Reverse 6BD7 to 6AQ6 procedure. 

;',lo changes. 

Parallel circuits only. Reverse 6BD7 to 6AQ6 procedure. 

No changes. 

Parallel circuits only. Where No. 1 and :\le,. 8 are connec1t.·d together, 
change connections as follows: 

;.\lo. 4 to :'fo. 3 
1274 G 

GAB4 G 

6J4 p 

Rewire as follows: 

Connect No. 5 to No. l 

Parallel circuits only. Rewire as follows: 

No. 7 

5 
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6C4-6C6 RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF, CIRCUIT CHANGES NECESSARY 

6C4 6AD5 p Parallel circuits only. Where space permits, change socket to octal and 
6AE5 p rewire as follows: 
6AF5 p No. 1 on miniature to No. 3 on octal 
6C5 p 3 to 2 
6J5 p 4 to 7 
6P5 p 5 to 3 

0111G. 6 to 5 sue 

7 to 8 

6L5 p Where space permits. Same as 6C4 to 6AD5. 

6N4 p Parallel circuits only. Rewire as follows: 

No. 1 to No. 5 
Reverse No. 6 and No. 7. 

7A4 G Parallel circuits only. Where space permits. Change socket to loctal and 
7B4 p rewire as follows: 

No. 1 on miniature to No. 2 on loctal 

0 
3 to 1 
4 to 8 

7 
• 

5 to 2 
01116. 6 to 6 sue. 

7 to 7 

9002 p No changes. 

6C5 6AD5 G No changes. 
6AE5 G 
6AF5 G 

6C4 G Reverse 6C4 to 6AD5 procedure. 

6F5 G Make adaptor as follows: 
No. 1 on base to No. 1 on lop 

2 to 2 
3 to 4 
5 to cap 
7 lo 7 
8 to 8 

6J5 G No changes. 
6P5 G 

7A4 G Same as 6J5 to 7 A4. 

7B4 G Same as 6J5 to 7 A4 

37 G Change socket to five prong and rewire as follows: 
76 G No. 2 on octal to No. 1 on five prong 

3 to 2 
5 to 3 
7 to 5 
8 to 4 """ 

6C6* 6D6 G No changes. 
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RECEIVING TUBE SUBSTITUTION GUIDE 6C6·6CB 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

6C6 6D7 G Change socket to seven prong and rewire as follows: 
6E7 G No. 1 on six prong to ).lo. 1 on seven ;-:,rong 

2 to 2 
3 to 3 
4 to 4. 
5 to 6 

ORIG 
6 to 7 sue 

cap to cap 

6J7 E Change socket to octal and rewire as follows: 
6K7 G No. 1 on six prong to No. 2 on octal 
6U7 G 2 to 3 

3 to 4 
4 to 5 
5 to 8 

ORIG 6 to 7 SUB 

cap to cap 

6S7 G Same as 6C6 to 6J7. Parallel circuits only. 

6SJ7 E Change socket to octal and rewire as follows: 
6SK7 G No. 1 on six prong to No. 2 on octal 

2 to 8 
3 to 6 
4 to 3 
5 to 5 

ORIG. 6 to 7 
sue 

cap to 4 

6W7 G Same as 6C6 to 6J7. Parallel circuits only. 

7A7 G Change socket to loctal and rewire as follows: 
No. 1 on six prong to No. 1 on loctal 

2 to 2 
3 to 3 
4 to 4 
5 to 7 

ORIG. 
6 to 8 

SUB. 

cap to 6 

7B7 G Same as 6C6 to 7A7. Parallel circuits only. 
7C7 G 

77 E No changes. 
78 E 
1221 E 

6C7 6Q7 G Make adaptor as follows: 
6R7 G No. 1 on base to No. 2 on top 

2 to 3 
4 to 4 
5 to 5 
6 to 8 
7 to 7 

6T7 G Same as 6C 7 to 6Q7. Parallel circuits only. 

6C8 6F8 G Parallel circuits only. No changes. 
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sce-soe RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB, PERF. CIRCUIT CHANGES NECESSARY 

6C8 7F7 G Change socket to loctal and rewire as follows: 
No. 2 on octal to No. 1 on loctal 

3 to 3 
4 to 2 
5 to 5 
6 to 6 

Ol'tlG. 7 to 8 sue. 

8 to 7 
cap to 4 

6CB6 6AS6 p Parallel circuits only. No changes, 
6BH6 p 

6BJ6 p 

6CD6 6BG6 G Parallel circuits only. No changes, 

6BQ6 p Parallel circuits only. Rewire as follows: 

No. 8 to No. 4 
3 to 8 

6D4 No practical substitute. 

6D6 6C6 G No changes. 

6D7 G Same as 6C6 to 6D7. 

6E7 G Same as 6C6 to 6D7. 

6J7 G Same as 6C6 to 6J7. 
6K7 E 

6S7 G Same as 6C6 to 6J7. Parallel circuits only. 

6SJ7 G Same as 6C6 to 6SJ7. 
6SK7 E 

6U7 G Same as 6C6 to 6J7. 

6W7 G Same as 6C6 to 6J7. Parallel circuits only. 

7A7 E Same as 6C6 to 7A7. 

7B7 G Same as 6C6 to 7A7. Parallel circuits only. 
7C7 G 

39/44 G Same as 78 to 39/44. 

77 G No changes. 
78 E 

6D7 6E7 G No changes. 

6D8 6A7 G Parallel circuits only. Reverse 6A7 to 6A8 procedure. 

6A8 G Parallel circuits only. No changes. 
6J8 G 
6K8 G 
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RECEIVING TUBE SUBSTITUTION GUIDE 6D8·6F5 

TUBE SUB, PERF. CIRCUIT CHANGES NECESSARY 

6D8 7A8 G Change socket to loctal and rewire as follows: 
No. 2 on octal to No. 1 on loctal 

3 to 2 
4 to 5 
5 to 4 
6 to 3 

ORIG. 7 to 8 sue 

8 to 7 
cap to 6 

7B8 G Same as 6D8 to 7A8. Parallel circuits only. 
7J7 G 
7S7 G 

7Q7 G Same as 6A8 to 7Q7. Parallel circuits only. 

12A8 p Series circuits only. No changes. 
12KB p 

6E5 2E5 E Heater voltage - current ratings differ. 

6AB5/6N5 p Parallel circuits only. No changes. 

6T5 E No changes. 
6U5/6G5 E 

6E6 6A6 G Parallel circuits only. No changes. 

6E7 6D7 G No changes. 

6E8 No practical substitute. 

6F4 6L4 p No changes. 

6F5 6AD5 G Make adaptor as follows: 
No. 1 on base to No. 1 on socket 

2 to 2 
4 to 3 
7 to 7 
8 to 8 
Connect grid cap to 5 on base. 

6C5 G Reverse 6C5 to 6F5 procedure. 
6J5 G 

6K5 E Change connections as follows: 

No.4 to No. 3 

6SF5 E Make adaptor as follows: 
No. 1 on base to No. 1 on top 

2 to 8 
4 to 5 
7 to 7 
8 to 2 
cap to 3 
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6F~-6F8 RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

6F5 7A4 G Change socket to !octal and rewire as follows: 
7B4 G No. 2 on octal to No. 1 on loctal 

4 to 2 
7 to 8 
8 to 7 

ORIG. cap to 6 

6F6* 6A4/LA p Parallel circuits only. Reverse 6A4/LA to 6F6 procedure. 

6AD7 G Parallel circuits only. Remove and tape up any wires on Nos. 1 and 6. 

6AR6 G Where additional filament current is available. Reverse 6AR6 to 6F6 
procedure. 

6G6 p Parallel circuits only. No changes, 
6K6 G 
6L6 G 
6U6 G 
6V6 G 

7B5 G Same as 6K6 to 7B5. 
7C5 G 

38 G Parallel circuits only. Change socket to five prong and rewire as follows: 
No. 2 on octal to No. 1 on five prong 

3 to 2 
4 to 3 
5 to cap 

OIIIG. 7 to 5 sue 

8 to 4 

41 G Same as 6F6 to 42. Parallel circuits only. 

42 E Change socket to six prong and rewire as follows: 
No. 2 on octal to No. 1 on six prong 

3 to 2 
4 to 3 
5 to 4 
7 to 6 sue. 

8 to 5 

89 G Parallel circuits only. Change socket to six prong and rewire as follows: 
No. 2 on octal to No. 1 on six prong 

3 to 2 
4 to 3 
5 to cap 

ORIG. 7 to 6 sue 

8 to 5 
short 4 and 5 together. 

6F7 6P7 E Change socket to octal and rewire as follows: 
No. 1 on seven prong to No. 2 on octal 

2 to 4 
3 to 5 
4 to 6 
5 to 7 
6 to 8 
7 to 3 
cap to cap 

6F8 6C8 G Parallel circuits only. No changes, 

* See Addendum at back of this section. 74 



TUBE 

6G5 

6G6 

6H4 

6H5 

6H6 

6H8 

6J4 

SUB. 

6AB5 

6E5 
6T5 
6U5 

6A4/LA 

6F6 
6K6 
6V6 

12A6 

41 
42 

89 

6H6 

6U5/6G5 

6AL5 

6W5 
6X5 

6ZY5 

7A6 

7Y4 
7Z4 

6AB4 

PERF. 

G 

G 
G 
G 

G 

G 
G 
G 

p 

G 
G 

G 

G 

E 

G 

p 
p 

p 

E 

p 
p 

p 

RECEIVING TUBE SUBSTITUTION GUIDE 

CIRCUIT CHANGES NECESSARY 

Parallel circuits only. No changes. 

No changes. 

Parallel circuits only. Reverse 6A4/LA to 6F6 procedure. 

Parallel circuits only. No changes. 

Series circuits only. No changes. 

Same as 6F6 to 42. Parallel circuits only. 

Same as 6F6 to 89. Parallel circuits only. 

Parallel circuits only. Rewire as follows: 

No changes. 

No. 4 to No. 3 
Connect No. 3 and No. 5 together. 
Connect No. 4 and No. 8 together. 

Same as 12H6 to 12AL5. 

Parallel circuits only. Tie Nos. 4 and 8 together. 

Tie Nos. 4 and 8 together. 

6G5-6J4 

Parallel circuits only. Change socket to loctal and rewire as follows: 
No. 1 on octal to No. 5 on !octal 

2 ~ 1 
3 to 3 
4 ~ 2 
5 to 6 

ORIG 
7 to 8 

sue 

8 to 7 

Parallel circuits only. Change socket to !octal and rewire as follows: 

ORIG 

No. 2 on octal to No. 1 on !octal 
3 ~ 3 
4 and 8 to 7 
5 to 6 
7 
8 

to 
to 

8 
7 

No practical substitute. 

Parallel circuits only. Rewire as follows: 

Nos.I and 5 
7 
2 

75 

to 
to 
to 
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6J4-6J7 

TUBE 

6J4 

6J5 

6J6 

SUB. 

6C4 

6N4 

9002 

6AD5 
6AE5 
6AF5 
6C5 

6F5 

6K5 

6L5 

6P5 

7A4 
XXL 

37 
76 

5687 

6C6 
6D6 

6D7 
6E7 

6K7 

6S7 

RECEIVING TUBE SUBSTITUTION GUIDE 

PERF. CIRCUIT CHANGES NECESSARY 

G Parallel circuits only. Reverse 6C4 to 6J4 procedure. 

G 

G 

G 
G 
G 
G 

G 

G 

G 

G 

E 
E 

G 
G 

p 

E 
E 

G 
G 

G 

G 

Parallel circuits only. Rewire as follows: 

Reverse Nos. 5 and 7 
No. 6 to No. 7 

Parallel circuits only. Rewire as follows: 

No changes. 

Nos. 1 and 5 
7 

to No. 6 
to 1 

Same as 6C5 to 6F5. 

Change connections as follows: No. 5 to cap. 

Parallel circuits only. No changes. 

No changes. 

Change socket to loctal and rewire as follows: 
No. 2 on octal to No. 1 on loctal 

3 to 2 
5 w 6 
7 to 8 
8 to 7 

Same as 6C5 to 37. 

Parallel circuits only. Change socket to noval and rewire as follows: 

No. 1 on miniature to No. 9 on noval 
2 w 1 

0 3 to 4 0 4 to 5 
1 

5 to 2 OfltG. SUI. 

6 to 7 
7 to 3 and 6 

Reverse 6C6 to 6J7 procedure. 

Change socket to seven prong and rewire as follows: 
No. 2 on octal to No. 1 on seven prong 

3 w 2 
4 to 3 
5 w 4 
7 w 7 

OfltG. 8 to 6 
cap 

No changes. 

Parallel circuits only. No changes. 

to cap 

* See Addendum at back of this section. 76 



RECEIVING TUBE SUBSTITUTION GUIDE 6J7-6JB 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

6J7 6SH7 G Make adaptor as follows: 
6SJ7 E No. 1 on base to No. 1 on top 
6SK7 G 2 to 2 

3 to 8 
4 to 6 
5 to :1 
7 to 7 
8 to 5 
cap to 4 

6U7 G No changes. 

6W7 G Parallel circuits only. No changes. 

7A7 G Change socket to !octal and rewire as follows: 
7H7 G No. 1 on octal to No. 5 on loctal 
7L7 G 2 to 1 

3 to 2 
4 to 3 
5 to 4 

ORIG. 7 to 8 SUB 

8 to 7 
cap to 6 

7B7 G Same as 6J7 to 7L7. Parallel circuits only. 
7C7 G 

7G7 G Same as 6J7 to 6L 7. 

39/44 G Same as 6K7 to 39/44. 
36 G 

77 E Reverse 6C6 to 6J7 procedure. 
78 G 

1221 E Reverse 6C6 to 6J7 procedure. 

1223 E No changes. 

1232 E Same as 6J7 to 6L7. 

1620 E No changes. 

6J8 6A7 G Same as 6A8 to 6A 7. 

6A8 G No changes. 

6D8 G Parallel circuits only. No changes. 

6K8 G No changes. 

7A8 G Same as 6D8 to 7 A8. Parallel circuits only. 
7B8 G 
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6J&-6K6 RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB, PERF. CIRCUIT CHANGES NECESSARY 

6J8 7J7 G Change socket to loctal and rewire as follows: 
7S7 G No. 2 on octal to No. 1 on loctal 

3 to 2 
4 to 5 
5 to 4 
6 to 3 

ORIG. 7 to 8 suo 

8 to 7 
cap to 6 

7Q7 G Same as 6A8 to 7Q7. 

6K4 6AD4 E No changes, 

6K5 6AD5 G Make adaptor as follows: 
No. 2 on base to No. 2 on cap 

3 to 3 
7 to 7 
8 to 8 

Connect grid cap to No. 5 on base, This 
substitution can also be made by merely 
connecting the grid cap to No. 5 on the socket. 

6AE5 G Change connection as follows: cap to No. 5. 
6C5 G 
6J5 G 

6F5 G Change connections as follows: 

No. 3 to No. 4 

6Q7 G Cut off pins Nos. 4 and 5. 

6SF5 G Make adaptor as follows: 
No. 1 on base to No. 1 on top 

2 to 8 
3 to 5 
7 to 7 
8 to 2 
cap to 3 

7A4 G 
7B4 G No. 

to 
to 

8 to 
ORIG. to 6 sue. cap 

6K6 6A4/LA p Parallel circuits only. Reverse 6A4/LA to 6F6 procedure. 

6AD7 G Parallel circuits only. Remove and tape up any wires anchored on pins 
Nos. 1 and 6. 

6AR6 p Where additional filament current is available. Reverse 6AR6 to 6F6 
procedure. 
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TUBE 

6K6 

6K7 

RECEIVING TUBE SUBSTITUTION GUIDE 

SUB. 

6F6 

PERF. CIRCUIT CHANGES NECESSARY 

G Parallel circuits only. No changes. 
6G6 P 
6L6 G 
6U6 G 
6V6 G 

7A5 

7B5 

7C5 

38 

41 

42 

G 

E 

Same as 6K6 to 7B5. Parallel circuits only. 

Change socket to loctal and rewire as follows: 

ORIG 

No. 2 on octal to No. 1 on loctal 
3 to 2 
4 to 3 
5 
7 
8 

to 
to 
to 

6 
8 
7 

Same as 6K6 to 7B5. Parallel circuits only. 

Same as 6F6 to 38. Parallel circuits only. 

Same as 6F6 to 42. Parallel or series circuits. 

Same as 6F6 to 42. Parallel circuits only. 

Same as 6F6 to 89, Parallel or series circuits. 

Change socket to miniature and rewire as follows: 

SUB 

89 

6AU6 
6BA6 
6BD6 

G 

G 

E 

G 

G 

G 
G 
G 

No. 2 on octal to No. :i on miniature 

6C6 
6D6 

6D7 
6E7 

6J7 

6Q7 

6S7 

6SH7 
6SJ7 
6SK7 

6SS7 

6U7 

6W7 

G 
E 

G 
G 

G 

p 

G 

G 
G 
E 

G 

G 

G 

3 to 5 
4 
5 
7 
8 
cap 

Reverse 6C6 to 6J7 procedure. 

Same as 6J7 to 6D7. 

No changes. 

lo 
to 
to 
to 
to 

6 
2 
4 
7 
1 

Cut off pins No. 4 and No. 5. Emergency substitution. 

Parallel circuits only. No changes. 

Same as 6J7 to 6SJ7. 

Same as 12K7 to 12SK7. Parallel circuits only. 

No changes. 

Parallel circuits only. No changes. 
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6K7-6L6 RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

6K7 XXL p Change socket to !octal and rewire as follows: 
7A4 p Remove No. 4 and tape up 

No. 2 on octal to No. 1 on !octal 
3 to 2 
8 to 7 
7 to 8 

ORIG to 6 SUB cap 

7A7 E Change socket to !octal and rewire as follows: 
7H7 G No. 1 on octal to No. 5 on loctal 
7L7 G 2 to 1 

3 to 2 
4 to 3 
5 to 4 

ORIG 7 to 8 sue 

8 to 7 
cap to 6 

7B7 G Same as 6K7 to 7A7. Parallel circuits only. 
7C'l G 
7G7 G 

39/44 E Change socket to five prong type and rewire as follows: 
No. 2 on octal to No. 1 on five prong 

3 to 2 
4 to 3 
5 to 4 
7 to 5 

ORIG 8 to 4 SUB 

cap to cap 

77 G Reverse 6C6 to 6J7 procedure. 
78 E 

1232 G Same as 6K7 to 7A7. Parallel circuits only. 

6KB 6A8 G No changes. 
6J8 G 

7J7 G Same as 6J8 to 7 J7. 
7S7 G 

7Q7 G Same as 12A8 to 14B8. 

6L4 6F4 p No changes. 

955 G Parallel circuits only. Refer to base diagram for changes. 

6L5 6AD5 G Parallel circuits only. No changes. 
6AE5 G 

6C5 G Parallel circuits only. No changes. 

7A4 G Same as 6J5 to 7 A4. Parallel circuits only. 
XXL G 

37 G Same as 6C5 to 37. Parallel circuits only. 
76 G 

6L6 6AD7 G Remove and tape up any wires anchored on pins Nos. l and 6. 
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TUBE 

6L6 

6L7 

6M5 

6M6G 

6M7G 

6M8GT 

6N4 

6N5 

6N6 

6N7 

SUB. 

6AL6 

6AR6 

6F6 
6K6 
6U6 
6V6 

1614 

1612 

6AB4 

6J4 

6AB5 

6AB6 

6B5 

6A6 

6AE6 

6Y7 
6Z7 

RECEIVING TUBE SUBSTITUTION GUIDE 6L6-6N7 

PERF. CIRCUIT CHANGES NECESSARY 

G Rewire as follows: 

Connect No. 3 to cap. 

G Reverse 6AR6 to 6F6 procedure. 

G Parallel circuits only. No changes. 
G 
G 
G 

E No changes. 

E No changes. 

No practical substitute. 

No practical substitute. 

No practical substitute. 

No practical substitute. 

G Parallel circuits only. Reverse 6AB4 to 6N4 procedure. 

G Parallel circuits only. Reverse 6J4 to 6N4 procedure. 

E See 6AB5 substitutes. 

G Parallel ci~uits only. No changes. 

E Change socket to six prong and rewire as follows: 
No. 2 on octal to No. 1 on six prong 

3 to 2 
4 to 3 
5 to 4 

ORIG 7 to 6 SUB 

8 to 5 

G Change socket to seven prong and rewire as follows: 
No. 2 on octal to No. 1 on seven prong 

3 to 2 
4 to 3 
5 to 5 
6 to 6 

ORIG 7 to 7 
8 to 4 

p Parallel circuits only. Reverse 6AE6 to 6N7 procedure. 

G Parallel circuits only. No changes. 
G 
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6N7-6Q7 RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

6N7 79 G Change socket to six prong and rewire as follows: 
No. 2 on octal to No. 1 on six prong 

3 to 2 
4 to 3 
5 to cap 
6 to 5 
7 to 6 sue 

8 to 4 

6N8 7R7 p Change socket to loctal and rewire as follows: 
No. 1 on noval to No. 5 on !octal 

2 to 6 
3 to 7 
4 to 1 
5 to 8 

ORIG. 
6 to 2 
7 to 3 

sue 

8 to 4 
9 to 7 

6P5 6AD5 G No changes. 
6AE5 G 
6AF5 G 
6C5 G 
6J5 G 

6L5 G Parallel circuits only. No changes. 

7A4 G Same as 6J5 to 7 A4. 

37 G Same as 6C5 to 37. 
76 G 

6P7 6F7 E Change socket to seven prong and rewire as follows: 
No. 2 on octal to No. 1 on seven prong 

3 to 7 
4 to 2 
5 to 3 
6 to 4 
7 to 5 
8 to 6 
cap to cap 

6PBG No practical substitute. 

6Q5G No practical substitute. 

6Q6 No practical substitute. 

6Q7 6B6 E No changes. 

6C7 G Change socket to seven prong type and rewire as follows: 
No. 2 on octal to No. 1 on seven prong 

3 to 2 
4 to 4 
5 to 5 
7 to 7 

ORIG. 8 to 6 
cap to cap 

82 



RECEIVING TUBE SUBSTITUTION GUIDE 6Q7-6S4 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

6Q7 6SQ7 E Same as 12Q7 to 12SQ7. 
6SR7 G 

6R7 G No changes. 

6T7 G Parallel t:ircuits. No changes. 

6V7 G No changes. 

7B6 E Change socket to loctal and rewire as follows: 
7E6 G No. 2 on octal to No. 1 on loctal 

3 to 2 
4 to 5 
5 to 6 
7 to 8 

ORIG. 8 to 7 or 4 sue 

cap to 3 

7C6 G Same as above. Parallel circuits only. 

75 E Change socket to six prong type and rewire as follows: 
85 G No. 2 on octal to No. 1 on six prong 

3 to 2 
4 to 3 
5 to 4 
7 to 6 

ORIG. 8 to 5 SUI! 

cap to cap 

6R4 No practical substitute. 

6R6 6K7 G Rewire as follows: 
6U7 G 

No. 3 to No. 4 
5 to 3 

Short Nos. 5 and 8 on socket together. 

6R7 6C7 G Same as 6Q7 to 6C7. 

6Q7 G No changes. 

6SQ7 G Same as 12Q7 to 12SQ7. 
6SR7 E 

6T7 G Parallel circuits only. No changes. 

6V7 G No changes. 

7B6 G Same as 6Q7 to 7B6. 

7C6 E Parallel circuits only. Same as 6Q7 to 7B6. 

7E6 G Same as 6Q7 to 7B6. 

75 G Same as 6Q7 to 75. 
85 E 

6R8 6T8 G No changes. 

654 No practical substitute. 
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6S6-6SC7 

TUBE 

6S6 

6SA7 

6S8GT 

6S7 

6SB7Y 

6SC7 

SUB. 

7Q7 

6SB7Y 

6SD7 
6SH7 
6SK7 

6D6 

6D7 
6E7 

6J7 

PERF. 

G 

G 

p 
p 
p 

G 

G 
G 

G 
6K7 G 

6SJ7 
6SK7 

6SS7 

6U7 

6W7 

7A7 

7B7 
7C7 

12K7 

12SK7 

G 
G 

E 

G 

G 

G 

G 
G 

p 

p 

14A7/12B7 P 

39/44 

77 
78 
666 

6BE6 

6C8 

G 

G 
G 
G 

G 

G 

RECEIVING TUBE SUBSTITUTION GUIDE 

CIRCUIT CHANGES NECESSARY 

No practical substitute. 

Same as 12SA7 to 14Q7. 

No changes. 

Same as 12SA7 to 12SK7. 

No practical substitute. 

Parallel circuits only. Reverse 6C6 to 6J7 procedure. 

Same as 6J7 to 6D7. Parallel circuits only. 

Parallel circuits only. No changes. 

Parallel circuits only. Same as 12K7 to 12SK7. 

Same as 12K7 to 12SK7. 

Parallel circuits only. No changes. 

No changes. 

Parallel circuits only. Same as 12K7 to 7B7. 

Same as 12K7 to 7B7. 

Series circuits only. No changes. 

Series circuits only. Same as 12K7 to 12SK7. 

Series circuits only. Same as 12K7 to 7B7. 

Parallel circuits only. Same as 6K7 to 39/44. 

Parallel circuits only. Reverse 6C6 to 6J7 procedure. 

Change socket to miniature and rewire as follows: 
No. 1 on octal to No. 2 on miniature 

2 to 3 
3 to 5 
4 to 6 
5 to 1 0 
6 to 2 ORIG. 

SUI. 

7 to 4 
8 to 7 

Same as 6SC7 to 6F8. 
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TUBE 

6SC7 

6SD7 

6SE7 

6SF5 

SUB. PERF. 

6F8 

6SL7 

6SN7 

7F7 

6AB7/1853 
6AC7/1852 
6SS7 

6SE7 

6SJ7 
6SK7 
5693 

6AB7/1853 
6AC7/1852 
6SS7 

6SD7 

6SJ7 
6SK7 
5693 

6F5 

6K5 

G 

G 

G 

G 

G 
G 
G 

G 

G 
G 
G 

G 
G 
G 

G 

G 
G 
G 

E 

G 

RECEIVING TUBE SUBSTITUTION GUIDE 

CIRCUIT CHANGES NECESSARY 

Make adaptor as follows: 
No. 1 on base to No. 1 on top 

2 to 3 
3 to cap 
4 to 5 
5 to 6 
6 to 4 and 8 
7 to 7 
8 to 2 
Parallel circuits only. 

Make adaptor as follows: 
No. 2 on base to No. 2 on top 

3 to 1 
4 to 4 
5 to 5 
6 to 3 and 6 
7 to 7 
8 to 8 

Same as 6SC7 to 6SL7. Parallel circuits only. 

Change socket to loctal and rewire as follows: 
No. 2 on octal 

3 
4 
5 
6 

ORIG. 7 
8 

Parallel circuits only. No changes. 

No changes. 

No changes. 

Parallel circuits only. No changes. 

No changes. 

No changes. 

Reverse 6F5 to 6SF5 procedure. 

Make adaptor as follows: 
No. 1 on base 

2 
3 
5 
7 
8 

85 

to No. 3 on loctal 
to 4 
to 5 
ta 6 
to 2 and 7 
to 1 
to 8 

to No. 1 on top 
to 8 
to cap 
to 3 
to 7 
to 2 

6SC7-6SF5 



6Sf5-6SJ7 

TUBE 

6SF5 

6SF7 

6SG7 

6SH7 

6SJ7 

SUB. 

7B4 

6SV7 

6AB7 
6AC7 

6AG5 
6BC5 

6AJ5 
6AK5 
6AN5 
5591 
9001 
9003 

6SH7 
6SJ7 
6S~7 

6AB7 
6AC7 
6AG5 
6BC5 

6AJ5 
6AK5 
6AN5 
5591 
9001 
9003 

6SG7 
6SJ7 
6SK7 

7G7/1232 

6C6 
6D6 
77 
78 

PERF. 

G 

G 

G 
G 

G 
G 

G 
G 
G 
G 
G 
G 

G 
G 
G 

G 
G 
G 
G 

G 
G 
G 
G 
G 
G 

G 
G 
G 

G 

E 
G 
E 
G 

RECEIVING TUBE SUBSTITUTION GUIDE 

CIRCUIT CHANGES NECESSARY 

Change socket to !octal and rewire as follows. Parallel circuits only: 
No. 2 on octal to No. 7 on !octal 

3 to 6 
5 to 2 
7 to 1 

ORIG. 8 to 8 
SUB. 

No changes. 

Parallel circuits only. No changes. 

Change socket to miniature and rewire as follows: 
No. 2 on octal to No. 3 on miniature 

3and5 to 2 
4 to 1 
6 to 6 
7 to 4 
8 to 5 

Sarne as 6SG7 to 6AG5. Parallel circuits only. 

0 • ' 
sue. 

No changes. Cathode and suppressor grid are internally connected in the 
6SG7. In a limited number of circuits this substitution does operate. In 
these cases short pins 3 and 5 together. 

Parallel circuits only. No changes. 

Sarne as 6SG7 to 6AG5. 

Same as 6SG7 to 6AG5. Parallel circuits only. 

No changes. 

Parallel circuits only. Change socket to loctal and rewire as follows: 

ORIG. 

No. 1 on octal to No. 5 on loctal 
2 to 1 
3 to 4 
4 to 6 
5 to 7 
6 to 3 
7 
8 

to 
to 

8 
2 

Reverse 6C6 to 6SJ7 procedure. 
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TUBE 

6SJ7 

6SK7 

SUB, 

6D7 
6E7 

6J7 
6K7 
6U7 

6S7 
6W7 

6SK7 
5693 

6SS7 

7A7 

7B7 
7C7 

6AB7 
6AC7 

6AH6 
6AK6 

6AU6 
6BA6 
6BD6 

6C6 
6D6 
77 
78 

6D7 
6E7 

6J7 
6K7 
6U7 

6S7 
6W7 

6SG7 
6SH7 

6SJ7 

RECEIVING TUBE SUBSTITUTION GUIDE 6SJ7•6SK7 

PERF, CIRCUIT CHANGES NECESSARY 

G Change socket to seven prong type and rewire as follows: 
G No, 2 on octal to No. I on seven prong 

E 
G 
G 

G 
G 

G 
E 

G 

G 

G 
G 

G 
G 

G 
G 

G 
G 
G 

G 
E 
G 
E 

G 
G 

G 
E 
G 

G 
G 

G 
G 

G 

3 to 4 
4 to cap 
5 to 6 

ORIG. 
6 
7 
8 

Same as 12SK7 to 12K7, 

to 
to 
to 

3 
7 
2 

Same as 12SK7 to 12K7. Parallel circuits only. 

No changes. 

Parallel circuits only. No changes. 

Same as 12SJ7 to 7B7. 

Same as 12SJ7 to 7B7. Parallel circuits only. 

Parallel circuits only. No changes. 

Same as 6SK7 to 6AU6. Parallel circuits only. 

Change socket to miniature and rewire as follows: 
No. 2 on octal to No, 3 on miniature 

ORIG. 

3 to 2 
4 to 1 
5 to 7 
6 to 6 
7 
8 

to 
to 

4 
5 

Reverse 6C6 to 6SJ7 procedure. 

Same as 6SJ7 to 6D7. 

Same as 12SK7 to 12K7. 

Same as 12SK7 to 12K7, Parallel circuits only. 

No changes. 

No changes. 
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6SK7-6SN7 RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

6SK7 6SS7 G Parallel circuits only. No changes. 

36 G Change socket to five prong and rewire as follows: 
39/44 E No, 2 on octal to No. 1 on five prong 

3 and 5 to 4 
4 to cap 
6 to 3 

ORIG. 7 to 5 SUB 

8 to 2 

7A7 E Same as 12SJ7 to 7B7. 

7B7 E Same as 12SJ7 to 7B7. Parallel circuits only. 
7C7 G 

6SL7 2C21 p Reverse 2C21 to 6SN7 procedure. 

6C8 G Same as 6SL7 to 6F8. 

6F8 G Make adaptor as follows: 
No. 1 on base to cap on top 

2 to 3 
3 to 4 
4 to 5 
5 to 6 
6 to 8 
7 to 7 
8 to 2 

6SC7 G If the 6SL7 employs the two cathodes separately this substitution may be 
impractical, Reverse 6SC7 to 6SL7 procedure. 

6SN7 G Parallel circuits only. No changes. 

6SU7 G No changes, 

7F7 G Change socket to !octal and rewire as follows: 
No. 1 on octal to No. 4 on loctal 

2 to 3 
3 to 2 
4 to 5 
5 to 6 

""'" 6 to 7 SUB. 

7 to 1 
8 to 8 

7N7 G Same as 6SL7 to 7F7. Parallel circuits only. 

5691 E No changes. 
5692 p 

6SN7 2C21 G Reverse 2C21 to 6SN7 procedure. 

6F8 G Same as 6SL7 to 6F8. Parallel circuits only. 

6SC7 G Reverse 6SC7 to 6SL 7 procedure. Parallel circuits only. 

6SL7 G Parallel circuits only. No changes. 

7F7 G Same as 6SL7 to 7F7. Parallel circuits only. 
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TUBE 

6SN7 

6SQ7 

SUB. 

7F8 

5691 
5692 

6AQ6 

6AT6 
6AV6 
6BF6 
6BK6 
6BT6 
6BU6 

6B6 

6C7 

6Q7 

6R7 

6SR7 

6ST7 

6T7 
6V7 

7B6 
7E6 

PERF. 

G 

p 
G 

G 

G 
G 
G 
G 
G 
G 

G 

G 

E 

G 

G 

G 

G 
G 

E 
G 

RECEIVING TUBE SUBSTITUTION GUIDE 6SN7-6SQ7 

CIRCUIT CHANGES NECESSARY 

Parallel circuits only. Change socket to !octal and rewire as follows: 
No. 1 on octal to No. 1 on !octal 

2 to 3 
3 to 4 
4 to 8 
5 to 6 

ORIG. 6 to 5 SUB. 

7 to 7 
8 to 2 

No changes. 

Same as 6SQ7 to 6AT6. Parallel circuits only. 

Change socket to miniature and rewire as follows: 
No. 2 on octal to No. 1 on miniature 

3 to 2 
4 to 5 
5 to 6 
6 to 7 

ORIG. 
7 to 4 
8 to 3 

Make adaptor as follows: 
No. 1 on base 

2 
3 
4 
5 
7 
8 

to No. 1 on top 
to cap 
to 8 
to 4 
to 5 
to 7 
to 2 

Change socket to seven prong and rewire as follows: 

0 
IUII. 

No. 2 on octal to cap on seven prong 

OfllG. 

3 to 6 
4 to 4 
5 to 5 
6 
7 
8 

to 
to 
to 

2 
1 
7 

Same as 6SQ7 to 6B6. 

Same as 6SQ7 to 6B6. 

No changes. 

Parallel circuits only. No changes. 

Same as 6SQ7 to 6B6. Parallel circuits only. 

Change socket to loctal and rewire as follows: 
No. 2 on octal to No. 3 on loctal 

3 to 4 or 7 
4 to 5 
5 to 6 
6 to 2 

ORIG. 
7 to 1 
8 to 8 
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6SQ7-6SS7 RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES '.NECESSARY 

6SQ7 7C6 G Same as above. Parallel circuits only. 

75 E Change socket to six prong and rewire as follows: 
85 G No. 2 on octal to cap on six prong 

3 to 5 
4 to 3 
5 to 4 
6 to 2 

OPUG. 
7 to 1 

sue 

8 to 6 

6SR7 6AQ6 G Same as 6SQ7 to 6AT6. Parallel circuits only. 

6AT6 G Same as 6SQ7 to 6AT6. 
6AV6 G 
6BF6 G 
6BK6 G 
6BT6 G 
6BU6 G 

6B6 G Same as 6SQ7 to 6B6. 
6Q7 G 

6C7 G Same as 6SQ7 to 6C7. 

6R7 E Same as 6SQ7 to 6B6. 
6V7 G 

6SQ7 G No changes. 

6ST7 G Parallel circuits only. No changes. 

6SZ7 G Parallel circuits only. No changes. 

6T7 G Same as 6SQ7 to 6B6. Parallel circuits only. 

75 G Same as 6SQ7 to 75. 
85 E 

6SS7 6AK6 G Same as 6SK7 to 6AU6. 

6AH6 G Same as 6SK7 to 6AU6. Parallel circuits only. 
6AU6 G 
6BA6 G 
6BD6 G 

6S7 G Same as 12SK7 to 12K7. 
6SG7 E 
6W7 E 

6SJ7 G Parallel circuits only. No changes. 
6SK7 G 

7B7 G Same as 12SJ7 to 7B7. 
7C7 G 

12K7 p Same as 12SK7 to 12K7. Series circuits only. 

12SK7 p Series circuits only. No changes. 

14A7/12B7 p Same as 12SJ7 to 7B7. Series circuits only. 
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RECEIVING TUBE SUBSTITUTION GUIDE 6ST7-6U6 

TUBE SUB, PERF. CIRCUIT CHANGES NECESSARY 

6ST7 6SQ7 G Parallel circuits only. No changes. 
6SR7 G 

6T7 E Same as 6SQ7 to 6B6. 

6SU7 6SL7 E No changes. 
6SN7 p 

6SV7 6SF7 G No changes. 

6SZ7 6SQ7 G Parallel circuits only. No changes. 
6SR7 G 

6ST7 G No changes. 

6T5 2E5 E Heater voltage-current ratings differ. 

6AB5 G Parallel circuits only. No changes. 

6E5 G No changes. 
6G5 G 
6U5 G 

6T6 No practical substitute. 

6T7 6B6 G Parallel circuits only. No changes. 

6Q7 G Parallel circuits only. No changes. 
6R7 G 

6SQ7 G Same as 12Q7 to 12SQ7. Parallel circuits only. 

6ST7 E Same as 12Q7 to 12SQ7. 

6V7 G Parallel circuits only. No changes. 

7B6 G Same as 6Q7 to 7B6, Parallel circuits only. 

7C6 G Same as 6Q7 to 7B6. 

12Q7 p Series circuits only. No changes, 

12SQ7 p Same as 12Q7 to 12SQ7. Series circuits only. 

75 G Same as 6Q7 to 75. Parallel circuits only. 
85 G 

6T8* 6R8 G No changes. 

6U4 6W4 E No changes. 

6U5/6C5 6N5 E Parallel circuits only. No changes. 

6U5/6G5 2E5 E Heater voltage-current ratings differ. 

6E5 E No changes. 

6U6 6A4/LA p Parallel circuits only. Reverse 6A4/LA to 6F6 procedure. 

6AR6 p Where additional filament current is available. Reverse 6AR6 to 6F6 
procedure, 
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6U6-6V6 RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB, PERF. CIRCUIT CHANGES NECESSARY 

6U6 6F6 G Parallel circuits. No changes, 
6G6 p 
6KG G 
6L6 p 
6V6 G 
6W6 p 

6U7 6AU6 G Same as 6K7 to 6AU6. 
6BA6 G 
6BD6 G 

6C6-77 G Reverse 6C6 to 6J7 procedure, 
6D6-78 G 

6D7 G Same as 6J7 to 6D7. 
6E7 G 

6K7 G No changes, 

6S7 G Same as 6J7 to 6SJ7. 
6SH7 G 
6SJ7 G 
6SK7 G 
6SS7 G 
6W7 G 

7A7 G Same as 6K7 to 7A7. 

7B7 G Same as 6K7 to 7A7. Parallel circuits only. 
7C7 G 
7G7 G 

36 G Same as 6K7 to 39/44. 
39/44 G 

6V4 6X4 E Reverse 6X4 to 6V4 procedure, 

6X5 G Where space permits, reverse 6X5 to 6V4 procedure. 

6V6 6A4/LA p Parallel circuits only. Reverse 6A4/LA to 6F6 procedure. 

6AD7 G Parallel circuits only. Remove and tape up any wires anchored on pins Nos. 
1 and 6, 

6AQ5 G Reverse 6AQ5 to 6V6 procedure. 

GARG p Where additional filament current is available. Reverse GARG to 6F6 
procedure, 

6F6 G Parallel circuits only. No changes. 
6G6 p 
6KG G 

6L6 G Parallel circuits only. No changes. 
6U6 G 
6Y6 G 

7A5 G Parallel circuits only. Remove and tape up any wires anchored on pins 
Nos. 1 and 6, 
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TUBE 

6V6 

6V7 

6W4 

6W5 

6W6 

6W7 

SUB. 

7B5 
7C5 

38 

41 
42 

89 

6C7 

6R7 

6SQ7 
6SR7 

6T7 

7B6 

7C6 

7E6 

75 
85 

6U4 

OZ4 

6AX5 

6AX6 

6BY5 

6X5 
6ZY5 

6Z6 

7Y4 
7Z4 

1274 

6AR6 

6L6 

6C6-77 
6D6-78 

6D7 
6E7 

RECEIVING TUBE SUBSTITUTION GUIDE 6V6·6W7 

PERF. CIRCUIT CHANGES NECESSARY 

G Same as 6K6 to 7B5. 
G 

G 

G 
G 

G 

G 

G 

G 
G 

G 

G 

G 

G 

G 
G 

E 

G 

G 

E 

G 

G 
G 

G 

G 
G 

G 

G 

G 

G 
G 

G 
G 

Same as 6F6 to 38. Parallel circuits only. 

Same as 6F6 to 41. Parallel circuits only. 

Same as 6F6 to 89. Parallel circuits only. 

Same as 6Q7 to 6C7. 

No changes. 

Same as 12Q7 to 12SQ7. 

Parallel circuits only. No changes. 

Same as 6Q7 to 7B6. 

Same as 6Q7 to 7B6. Parallel circuits only. 

Same as 6Q7 to 7B6. 

Same as 6Q7 to 75. 

No changes. 

No changes. Do not use where AC plate voltage exceeds 250 volts per plate. 

Parallel circuits only. No changes. 

Parallel circuits only. Tie No. 4 and No. 8 together. 

Parallel circuits only. Rewire as follows: 

Connect Nos. 1 and 8 together 
No. 3 to No. 4 

Parallel circuits only. No changes. 

Parallel circuits only. Short Nos. 4 and 8. 

Same as 6X5 to 7Y4. 

No changes. Parallel circuits only. 

Reverse 6AR6 to 6F6 procedure. 

Parallel circuits only. No changes. 

Parallel circuits only. Reverse 6C6 to 6J7 procedure. 

Same as 6J7 to 6D7. Parallel circuits only. 
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6W7-&X5 

TUBE 

6W7 

6X4 

6X5 

SUB. 

6J7 
6K7 

6S7 

6SH7 
6SJ7 
6SK7 

6U7 

7A7 

7B7 
7C7 

7H7 

7L7 

12J7 
12K7 

77-6C6 
78-6D6 

6V4 

6X5 

84/6'/A 

5726 

6AX5 

6AX6 

6BY5 

6V4 

RECEIVING TUBE SUBSTITUTION GUIDE 

PERF. CIRCUIT CHANGES NECESSARY 

G Parallel circuits only. No changes. 
G 

G 

G 
G 
G 

G 

G 

G 
G 

G 

G 

p 
p 

G 
G 

E 

E 

G 

G 

G 

G 

G 

G 

No changes. 

Same as 6J7 to 6SJ7. Parallel circuits only. 

Parallel circuits only. No changes. 

Same as 6K7 to 7A7. Parallel circuits only. 

Same as 6K7 to 7A7. 

Same as 6K7 to 7A7. Parallel circuits only. 

Same as 6K7 to 7A7. Parallel circuits only. 

No change. Series circuits only. 

Reverse 6C6 to 6J7 procedure. Parallel circuits only. 

Change socket to noval and rewire as follows: 
No. 1 on miniature to No. 1 on noval 

0 • ' 
OIUG. 

3 to 4 o·, 
4 to 5 , • 
6 to 7 ••••· 
7 to 3 

Where space permits. Change socket to octal and rewire as follows: 
No. 1 on miniature to No. 3 on octal 

3 to 2 
4 to 7 
6 to 5 0 

ORIG. 
7 to 8 

sue 

Parallel circuits only. Where space permits, reverse 84/6'/A to 6X4 
procedure. 

Parallel circuits only. Reverse 5726 to 6X4 procedure. 

Parallel circuits only. No changes. 

Parallel circuits only. Tie no. 4 and no. 8 together. 

Parallel circuits only. Rewire as follows: 

Connect Nos. 1 and 8 together 
No. 3 to No. 4 

Change socket to noval and rewire as follows: 
No. 2 on octal to No. 4 on noval 

3 to 1 o 
5 to 7 
7 tO 5 'SUII. 

8 to 3 ORIG. 
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RECEIVING TUBE SUBSTITUTION GUIDE 6XS-6Y6 

TUBE SUB, PERF. CIRCUIT CHANGES NECESSARY 

6X5 6W5 G Parallel circuits only. No changes. 

6X4 G Reverse 6X4 to 6X5 procedure. 

6Y5 E Parallel circuits only. Change socket to six prong and rewire as follows: 
No. 2 on octal to No. 1 on six prong 

3 to 3 
5 to 5 
7 to 6 

ORIG. 
8 to 4 

sue 

OZ4 E No changes. Do not use where AC plate voltage exceeds 250 volts per plate. 

6Z5 G Same as 6X5 to 6Y5, Parallel circuits only. 

6Z6 G Same as 6W5 to 6Z6. 

6ZY5 G Parallel circuits only. No changes. 

7Y4 E Parallel circuits only. Change socket to loctal and rewire as follows: 
No, 2 on octal to No. 1 on loctal 

3 to 3 
5 to 6 
7 to 8 
8 to 7 sue. 

7Z4 G Same as 6X5 to 7Y4. 

84 E Change socket to five prong am rewire as follows: 
No. 2 on octal to No. 1 on five prong 

3 to 2 
5 to 3 
7 to 5 

OIIIG. 
8 to 4 sue 

1274 G Parallel circuits only. No changes. 

6X6G No practical substitute. 

6Y3G No practical substitute. 

6Y5 6X5 G Parallel circuits only. Reverse 6X5 to 6Y5 procedure. 

6Z5 G Rewire as follows: 

Connect Nos. 2 and 6 together. 

6Y6 6AR6 G Reverse 6AR6 to 6F6 procedure. 

6G6 p Parallel circuits only. No changes. 
6K6 G 
6L6 G 
6U6 G 
6V6 G 

7A5 G Same as 6K6 to 7B5. Parallel circuits only. 

7B5 G Same as 6K6 to 7B5. Parallel circuits only. 
7C5 G 
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6Y7-6ZY5 

TUBE 

5y7* 

6Z3 

6Z4 

6Z5 

6Z7 

6ZY5 

SUB. 

6A6 

6N7 
6Z7 

lV 

6Y5 

6Y5 

6A6 

6N7 
6Y7 

OZ4 

6AX5 

6AX6 

6BY5 

6W5 

6X5 

6Y5 
6Z5 

7Y4 
7Z4 

84 

1274 

PERF. 

G 

G 
G 

E 

G 

E 

G 

G 
G 

G 

G 

G 

G 

G 

G 

G 
G 

G 
G 

G 

G 

RECEIVING TUBE SUBSTITUTION GUIDE 

CIRCUIT CHANGES NECESSARY 

Change socket to seven prong and rewire as follows: 
No. 2 on octal to No. 1 on seven prong 

OR1G. 

3 ~ 2 
4 to 3 
5 to 5 
6 
7 
8 

to 
to 
to 

6 
7 
4 

Parallel circuits only. No changes. 

No changes. 

sue. 

Parallel circuits only. Change socket to six prong and rewire as follows: 
No. 1 on five prong to No. 1 on six prong 

2 to 3 
3 to 5 
4 to 4 

ORIG. 5 to 6 

No changes for six volt operation. 

Same as 6Y7 to 6A6. Parallel circuits only. 

Parallel circuits only. No changes. 

sue 

No changes. Do not use where AC plate voltage exceeds 250 volts per plate. 

Paralled circuits only. No changes. 

Parallel circuits only. Tie Nos. 4 and 8 together. 

Parallel circuits only. Rewire as follows: 

Connect Nos. 1 and 8 together 
No. 3 to No. 4 

Parallel circuits only. No changes. 

Parallel circuits only. No changes. 

Same as 6X5 to 6Y5. Parallel circuits only. 

Same as 6X5 to 7Y4. Parallel circuits only. 

Same as 6X5 to 84. Parallel circuits only. 

Parallel circuits only. No changes. 
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RECEIVING TUBE SUBSTITUTION GUIDE 7A4-7A7 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

7A4 6AE5 G Change socket to octal and rewire as follows: 
No. 2 on loctal to No. 3 on octal 

1 to 2 
6 to 5 
7 to 8 
8 to 7 

6C5 G Reverse 6J5 to 7 A4 procedure. 

6J5 G Reverse 6J5 to 7A4 procedure. 

6L5 G Same as 7 A4 to 6AE5. Parallel circuits only. 

7B4 G No changes. 
XXL E 

37 G Change socket to five prong and rewire as follows 
76 G No. 1 on loctal to No. 1 on five prong 

2 to 2 @ 

6 to 3 
7 to 4 
8 to 5 sue 

7A5 6F6 E Parallel circuits only. Change socket to octal and rewire as follows. 
6K6 G No. 1 on !octal to No. 2 on octal 
6L6 G 2 to 3 
6U6 G 3 to 4 
6V6 G 6 to 5 
6Y6 G OIIIG. 7 to 8 SU8. 

8 to 7 

7B5 G Parallel circuits only. No changes. 
7C5 G 

7A6 6H6 E Reverse 6H6 to 7A6 procedure. 

5679 E No changes, Do not use unused terminals for anchor. 

7A7 6C6 G Reverse 6C6 to 7A7 procedure. 
6D6 E 
77 G 
78 E 

6D7 G Change socket to seven prong and rewire as follows: 
6E7 G No. 1 on loctal to No. 1 on seven prong 

2 to 2 
3 to 3 
4 to 4 
6 to cap 

ORIG. 7 to 6 
8 to 7 

6J7 G Reverse 6K7 to 7A7 procedure 
6K7 E 

6S7 G Parallel circuits only. Reverse 6K7 to 7A7 procedure. 

6SH7 G Reverse 12SJ7 to 7B7 procedure. 
6SJ7 G 
6SK7 E 
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7A7-7AB7 

TUBE SUB. PERF. 

7A7 6SS7 G 

6U7 G 

6W7 G 

7B7 G 
7C7 G 

7H7 G 
7L7 G 

39/44 E 

7A8 6A7 E 

6A8 E 

6D8 G 

7B8 E 
7J8 G 
7S7 G 

7Q7 G 

12A8 p 

14B8 p 

14J7 p 

14S7 p 

7AB7 7AD7 p 

7AJ7 p 

7AK7 p 

7G7 p 

7H7 p 

7L7 p 
7T7 p 

7V7 p 

7AG7 G 
7AH7 G 
7B7 G 
7C7 G 

RECEIVING TUBE SUBSTITUTION GUIDE 

CIRCUIT CHANGES NECESSARY 

Parallel circuits only. Reverse 12SJ7 to 7B7 procedure. 

Reverse to 6K7 to 7A7 procedure. 

Parallel circuits only. Reverse to 6K7 to 7A7 procedure. 

Parallel circuits only. No changes. 

No changes. 

Change socket to five prong and rewire as follows: 
No. l on loctal to No. 1 on five prong 

2 to 2 
3 to 3 
4 
6 
7 
8 

to 
to 
to 
to 

4 
cap 
4 
5 

Parallel circuits only. Reverse 6A7 to 7B8 procedure. 

Parallel circuits only. Reverse 6D8 to 7 AS procedure. 

Reverse 6D8 to 7 AB procedure. 

Parallel circuits only. No changes. 

SUB 

Parallel circuits only. Remove and tape up wires on No. 5. Connect Nos. 5 
and 8 together. 

Series circuits only. Reverse 12A8 to 14B8 procedure. 

Series circuits only. No changes. 

Same as 7AB7 to 7AG7. Parallel circuits only. 

Rewire as follows: 
Remove wires from No. 1 
No. 2 to No. I 

3 to 2 
Connect wires removed from No. 1 to No. 3 
Remove wires from No. 8 
No. 7 to No. 8 

6 
5 

to 
to 

7 
6 

Connect wires removed from No. 8 to No. 7 
Connect No. 4 and No. 7 together. 
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RECEIVING TUBE SUBSTITUTION GUIDE 7AB7-7AK7 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

7AB7 1204 E No changes. 

7AJ)7 7AG7 p Parallel circuits only. No changes. 
7AH7 p 
7AJ7 p 
7AK7 p 
7B7 p 
7C7 p 
7G7 p 
7H7 p 
7L7 p 
7T7 p 
7V7 p 

7AF7 7F7 G No changes. 

7N7 G Parallel circuits only. No changes. 

7AG7 7AH7 G No changes. 
7B7 p 
7C7 p 

7AJ7 p Parallel circuits only. No changes. 
7AK7 p 

7G7 G 
7H7 G 
7L7 G 
7T7 G 
7V7 G 

7AH7 7AG7 G No changes. 
7B7 p 

7C7 p 

7AJ7 G Parallel circuits only. No changes. 
7AK7 p 

7G7 p 
7H7 p 

7L7 p 
7T7 p 

7V7 p 

7AJ7 7AH7 G Parallel circuits only. No changes. 
7AK7 p 

7B7 p 

7C7 p 

7G7 p 
7V7 p 

7H7 p No changes. 
7L7 p 

7T7 p 

7AK7 7AH7 p Parallel circuits only. No changes. 
7AJ7 p 
7B7 p 

7C7 p 

7G7 p 

7H7 p 

7L7 p 

7T7 p 

7V7 p 
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7B4-7B7 RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

7B4 6AD5 G Reverse 6J5 to 7A4 procedure. 
6AE5 G 

6F5 G Change socket to octal and rewire as follows. 
No. 1 on loctal to No. 2 on octal 

2 to 4 
6 to cap 
7 to 8 
8 to 7 SUB 

6J5 G Reverse 6J5 to 7A4 procedure. 

6K5 G Reverse 6K5 to 7B4 procedure. 

6P5 G Reverse 6J5 to 7A4 procedure. 

7A4 G No changes. 
XXL G 

7B5 6AD7 G Parallel circuits only. Reverse 6K6 to 7B5 procedure. Remove and tape up 
any wires anchored on unused pins. 

6F6 G Parallel circuits only. Reverse 6K6 to 7B5 procedure. 

6K6 E Reverse 6K6 to 7C5 procedure. 

6L6 G Parallel circuits only. Reverse 6K6 to 7B5 procedure. 
6U6 G 
6V6 G 
6Y6 G 

7A5 G Parallel circuits only. No changes. 
7C5 G 

41 G Change socket to six prong and rewire as follows: 
42 E No. 1 on loctal to No. 1 on six prong 

2 to 2 
3 to 3 
6 to 4 

OIIIG. 7 to 5 SUB 

8 to 6 

7B6 6B6 E Reverse 6B6 to 7B6 procedure. 

6Q7 E Reverse 6Q7 to 7B6 procedure. 
6R7 G 

6SQ7 E Reverse 6SQ7 to 7B6 procedure. 

6T7 G Parallel circuits only. Reverse 6Q7 to 7B6 procedure. 

7C6 G Parallel circuits only. No changes. 

7E6 G No changes. 

75 E Reverse 75 to 7E6 procedure. 

85 G Reverse 75 to 7E6 procedure. 

7B7 6C6 G Parallel circuits only. Reverse 6C6 to 7 A 7 procedure. 
6D6 G 
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RECEIVING TUBE SUBSTITUTION GUIDE 7B7-7C4 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

7B7 6D7 G Same as 7A7 to 6D7. Parallel circuits only. 
6E7 G 

6J7 G Parallel circuits only. Reverse 6J7 to 7L7 procedure. 

6K7 G Parallel circuits only. Reverse 6K7 to 7A7 procedure. 

6S7 G Reverse 6K7 to 7 A 7 procedure. 

6SH7 G Parallel circuits only. Reverse 12SJ7 to 7B7 procedure. 
6SJ7 G 
6SK7 G 

6SS7 G Reverse l 2SJ7 to 7B7 procedure. 

6U7 G Parallel circuits only. Reverse 6K7 to 7A7 procedure. 

6W7 G Reverse 6K7 to 7A7 procedure. 

7A7 G Parallel circuits only. No changes. 

7C7 G No changes. 

7H7 G Parallel circuits only. No changes. 

12J7 p Series circuits only. Reverse 6K7 to 7A7 procedure. 
12K7 p 

12SG7 p Series circuits only. Reverse 12SJ7 to 7 B7 procedure. 
12SH7 p 
i2SJ7 p 
12SK7 p 

14A7/12B7 p Series circuits only. No changes. 

39/44 G Same as 7A7 to 39/44. Parallel circuits only. 

77 G Parallel circuits only. Reverse 6C6 to 7 A 7 procedure. 
78 G 

7B8 6A7 G Reverse 6A7 to 7B8 procedure. 

6A8 G Reverse as 12A8 to 14B8 procedure. 

6D8 G Parallel circuits only. Reverse 12A8 to 14B8 procedure. 

6J8 E Reverse 12A8 to 14B8 procedure. 
6KB E 

7A8 G Parallel circuits only. No changes. 

7J7 G No changes. 

7S7 G No changes. 

7C4 120:{A E No changes. 

9006 G 

to 
7 to 

ORIG 8 to 
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7C!5-7C7 RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

7C5 6AD7 G Parallel circuits only. Reverse 6K6 to 7B5 procedure. Do not anchor on 
unused pins. 

6F6 G Parallel circuits only. Reverse 6K6 to 7B5 procedure. 
6G6 G 
6K6 G 
6L6 G 
6U6 G 
6V6 E 
6Y6 G 

7A5 G Parallel circuits only. No changes. 

7B5 G Parallel circuits only. No changes. 

41 G Same as 7B5 to 41. Parallel circuits only. 
42 G 

7C6 6B6 G Parallel circuits only. Reverse 6Q7 to 7B6 procedure. 
6Q7 G 
6R7 G 

6SQ7 G Parallel circuits only. Reverse 6SQ7 to 7B6 procedure. 

6ST7 G Reverse 6SQ7 to 7B6 procedure. 
6T7 G 

7B6 G Parallel circuits only. No changes. 

12Q7 p Series circuits only. Reverse 6Q7 to 7B6 procedure. 

12SQ7 p Series circuits only. Reverse 6SQ7 to 7B6 procedure. 
12SR7 p 

14B6 p Series circuits only. No changes. 
14E6 p 

75 G Parallel circuits only. Reverse 75 to 7E6 procedure. 
85 G 

7C7 6C6 G Parallel circuits only. Reverse 6C6 to 7A7 procedure. 
6D6 G 
77 G 
78 G 

6D7 G Same as 7A7 to 6D7. Parallel circuits only. 
6E7 G 

6S7 G Reverse 6K7 to 7 A 7 procedure. 

6SS7 G Reverse 12SJ7 to 7B7 procedure. 

6W7 G Reverse 6K7 to 7 A 7 procedure. 

7A7 G Parallel circuits only. No changes. 

7B7 G No changes. 

7H7 G Parallel circuits only. No changes. 
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TUBE 

7C7 

7D7 

7E5 

7E6 

7E7 

7F7 

SUB. 

12J7 
12K7 

12SG7 
12SH7 
12SJ7 
12SK7 

14A7/12B7 

36 
39/44 

7A4 
7B4 

1201 

6B6 
6Q7 

6R7 

6SQ7 

6SR7 

6T7 

75 

85 

7B6 

7C6 

6B8 

7R7 

6C8 

6F8 

6SC7 

6SL7 

7AF7 

7F8 

7N7 

RECEIVING TUBE SUBSTITUTION GUIDE 

PERF. CIRCUIT CHANGES NECESSARY 

P Series circuits only. Reverse 6K7 to 7A7 procedure. 
p 

p 
p 
p 
p 

p 

G 
G 

p 
p 

E 

G 
G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

Series circuits only. Reverse 12SJ7 to 7B7 procedure. 

Series circuits only. No changes. 

Same as 7A7 to 39/44. Parallel circuits only. 

No practical substitute. 

Parallel circuits only. Rewire as follows: 
Remove wires from No. 1 
No. 2 to No. 1 

3 and 7 to 2 
4 and 6 to 7 
5 to 6 

Connect wires removed from No. 1 to No. 6 

No changes. 

Reverse 6Q7 to 7B6 procedure. 

Reverse 6Q7 to 7B6 procedure. 

Reverse 6SQ7 to 7B6 procedure. 

Reverse 6SQ7 to 7B6 procedure. 

Parallel circuits only. Reverse 6Q7 to 7B6 procedure. 

Reverse 75 to 7E6 procedure. 

Reverse 75 to 7E6 procedure. 

No changes. 

Parallel circuits only. No changes. 

Reverse 6B8 to 7E7 procedure. 

No changes. 

Reverse 6C8 to 7F7 procedure. 

Parallel circuits only. Reverse 6C8 to 7F7 procedure. 

Reverse 6SC'1 to 7F7 procedure. 

Reverse 6SL 7 to 7F7 procedure. 

No changes. 

Reverse 7F8 to 7F7 procedure. 

Parallel circuits only. No changes. 
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7F8-7J7 RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

7F8 2C51 p Reverse 2C51 to 7F8 procedure. 

6F8 p Parallel circuits only. Change socket to octal and rewire as follows: 
No. 1 on loctal to cap on octal 

2 to 2 
3 to 3 
4 to 4 
5 to 8 

ORIG. 6 to 6 sue 
7 to 7 
8 to 5 

7AF7 p Same as 7F8 to 7F7. 

7F7 p Rewire as follows: 
Remove wires from No. 1 
No. 2 to No. 1 

4 to 2 
Connect wires removed from No. 1 to No. 4 
Remove wires from No. 8 
No. 7 to No. 8 

5 to 7 
Connect wires removed from No. 8 to No. 5 

7N7 p Same as 7F8 to 7F7. Parallel circuits only. 

5670 E Parallel circuits only. Reverse 2C51 to 7F8 procedure. 

7G7 7A7 G Parallel circuits only. No changes. 
7B7 G 
7C7 G 
7H7 G 
7L7 G 

7V7 G No changes. 

1232 G Parallel circuits only. No changes. 

7G7 /1232 6J7 G Parallel circuits only. Reverse 6J7 procedure. 
6K7 G 
6U7 G 

7H7 7A7 G No changes. 

7B7 G Parallel circuits only. No changes. 
7C7 G 

7L7 G No changes. 
7T7 G 

7V7 G Parallel circuits only. No changes. 
1231 G 

1273 G No changes. 

7J7 6A8 E Reverse 6J8 to 7J7 procedure. 
6J8 E 
6KB E 

7B8 G No changes. 
7S7 G 
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RECEIVING TUBE SUBSTITUTION GUIDE 7K7·7T7 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

7K7 7B6 G Rewire as follows: 
7E6 G No. 2 to No. 7 

3 to 2 
4 to 3 

7X7 G Rewire as follows: 
Remove wires from No. 2 
No. 3 to No. 2 

4 to 3 
Connect wires removed from No. 2 to No. 4 

7L7 6J7 G Reverse 6J7 to 7L7 procedure. 

6K7 G Reverse 6K7 to 7A7 procedure. 

7A7 G No changes. 

7G7 G Parallel circuits only. No changes. 

7H7 G No changes. 

7T7 G No changes. 

7V7 G Parallel circuits only. No changes. 

7N7 6C8 G Parallel circuits only. Reverse 6C8 to 7F7 procedure. 

6F8 G Reverse 6C8 to 7F7 procedure. 

7AF7 G Parallel circuits only. No changes. 

7F7 G Parallel circuits only. No changes. 

7Q7 6SA7 G Reverse 12SA7 to 14Q7 procedure. 

7R7 7E7 G No changes. 

7S7 6A7 G Reverse 6A 7 to 7B8 procedure. 
6A8 G 

_6J8 G Reverse 6J8 to 7J7 procedure. 
6KB G 

7B8 G No changes. 
7J7 G 

7T7 7A7 G No changes. 

7B7 G Parallel circuits only. No changes. 

7C7 G Parallel circuits only. No changes. 

7G7 G Parallel circuits only. No changes. 

7H7 G No changes. 

7L7 G No changes. 

7V7 G No changes. 

1231 G Parallel circuits only. No changes. 
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7T7-f2A RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

7T7 1273 G No changes. 

7V7 7B7 G Parallel circuits only. No changes. 
7C7 G 

7G7 G No changes. 
1232 G 

7W7 E Rewire as follows: 
No. 4 to No. 5 
Do not use No. 4 for anchor 

7W7 7V7 E Rewire as follows: 
No. 4 to No. 7 

5 to 4 

7X6 7Y4 G Parallel circuits only. Rewire as follows: 
7Z4 G Connect Nos. 2 and 7 together. 

Cannot be used where 7X6 is employed as a doubler. 

7X7 7K7 G Rewire as follows: 
Remove wires from No. 2 
No. 4 to No. 2 

3 to 4 
Connect wires removed from No. 2 to No. 3 

XXFM E No changes. 

7Y4 6X5 E Reverse 6X5 to 7Y4 procedure. 

7X6 G Parallel circuits only. No changes. 
If it is convenient, connect No. 2 and 7 together. 

7Z4 G Parallel circuits only. No changes. 

7Z4 6W5 G Parallel circuits only. Reverse 6X5 to 7Y4 procedure. 
6X5 E 
6ZY5 G 

7X6 G No changes. If it is convenient, connect Nos. 2 and 7 together. 

7Y4 G Parallel circuits only. No changes. 

10 l0Y E No changes. 
RKl0 E 
50 G 
210 E 
310 E 

l0Y 10 E No changes. 
RKl0 E 
50 G 
210 E 
310 E 

12A 71A G No changes. 
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TUBE 

12A5 

12A6 

12A8 

12AH7 

12AL5 

SUB. 

12A6 

6G6 

14A5 

12KB 

14A7/12B7 

14B8 
14J7 
14S7 

12AT7 

PERF. 

G 

p 

G 

G 

p 

G 
G 
G 

G 

14AF7 /XXD G 
14F7 G 

12H6 G 

RECEIVING TUBE SUBSTITUTION GUIDE 

CIRCUIT CHANGES NECESSARY 

12 volt operation only. Parallel circuits only. Change socket to octal and 
rewire as follows: 

No. 1 on seven prong to No. 
2 
3 
4 
5 
7 

to 
to 
to 
to 
to 

2 on octal 
3 
4 
5 
8 
7 

No changes. Series circuits. 

Same as 35L6 to 35A5. 

No changes. 

Change socket to loctal and rewire as follows: 
No. 2 on octal to No. 1 on loctal 

3 to 2 
5 to 6 
6 to 3 
7 ~ 8 

ORIG. 
8 to 7 
cap to 4 

sue 

sue. 

Must be well shielded. Realign if necessary 

Change socket to loctal and rewire as follows: 
No. 2 on octal to No. 1 on loctal 

3 to 2 
4 to 5 
5 to 4 
6 to 3 

ORIG. 7 to 8 
8 to 7 
cap to 6 

Change socket to noval and rewire as follows: 
No. 1 on octal to No. 2 on noval 

2 to 3 
3 
4 
5 
6 
7 
8 

to 
to 
to 
to 
to 
to 

1 
8 
7 
6 
5 
4 

0 
Change socket to loctal and rewire as follows: 

ORIO. 

No. 1 on octal to No. 4 on loctal 
2 to 2 
3 to 3 
4 to 7 
5 to 5 
6 
7 
8 

to 
to 
to 

6 
8 
1 

Where space permits. Same as 6AL5 to 6H6. 
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12AT6-12AY7 RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

12AT6 12AV6 G No changes. 
12BF6 p 
12BK6 G 
12BT6 p 
12BU6 p 

12SQ7 G Where space permits. Reverse 12SQ7 to 12AT6 procedure. 
12SR7 p 
12SW7 p 

12AT7 * 12AH7 G Where space permits. Reverse 12AH7 to 12AT7 procedure. 

12AU7 G No changes. 

12AV7 G Parallel circuits only. No changes. 

12AX7 G No changes. 
12AY7 G 

12BH7 G Parallel circuits only. No changes. 

12AU6 12AW6 G Reverse Nos. 2 and 7. 

12BA6 G No changes. 
12BD6 G 

12AU7* 12AT7 G No changes. 

12AV7 G Parallel circuits only. No changes. 

12AX7 G No changes. 
12AY7 G 

12AV6 12AT6 G No changes. 
12BF6 p 
12BK6 G 
12BT6 G 
12BU6 G 

12AV7 12AT7 G Parallel circuits only. No changes. 
12AU7 G 
12AX7 G 
12AY7 G 
12BH7 G 

12AW6 12AU6 G Rewire as follows: 
12BA6 G Reverse No. 2 and No. 7 

12AX7 12AT7 G No changes. 
12AU7 G 

12AV7 G Parallel circuits only. No changes. 

12AY7 G No changes. 

12BH7 G Parallel circuits only. No changes. 

12AY7 12AT7 G No changes. 
12AU7 G 

12AV7 G Parallel circuits only. No changes. 
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RECEIVING TUBE SUBSTITUTION GUIDE 12AY7· 128T6 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

12AY7 12AX7 G No changes. 

12BH7 G Parallel circuits only. No changes. 

12B6M No practical substitute. 

12B7 14A7 E No changes. 

12B8GT No practical substitute. 

12BA6 12AU6 G No changes. 

12AV6 G Reverse 12AW6 to 12AU6 procedure. 
12AW6 G 

12BA7 12BE6 G Change socket to miniature and rewire as follows: 
No. 1 on noval to No. 6 on miniature 

2 to 1 

0 
3 to 2 

0 4 to 3 
5 to 4 T 

• 
• 

OfltlG. 6 to 2 sue 

7 to 7 
9 to 5 

12BD6 12AU6 G No changes. 

12AW6 G Rewire as follows: 
Reverse No. 7 and No. 2 

12BA6 G No changes. 

12BE6 12BA7 G Same as 6BE6 to 6BA7. 

12SA7 G Where space permits. Reverse 12SA7 to 12BE6 procedure. 

12BF6 12AT6 p No changes. 
12AV6 p 

12BK6 p 

12BT6 p 

12BU6 G 

12BH7 12AT7 G Parallel circuits only. No changes. 
12AU7 G 
12AV7 G 
12AX7 G 
12AY7 G 

12BK6 12AT6 G No changes. 
12AV6 G 
12BF6 p 

12BT6 G 
12BU6 G 

12BT6 12AT6 G No changes. 
12AV6 G 
12BF6 p 

12BK6 G 
12BU6 G 
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128U6·t2K7 RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

12BU6 12AT6 p No changes. 
12AV6 p 
12BF6 G 
12BK6 p 
12BT6 p 

12C8 14E7 G Change socket to loc tal and rewire as follows: 
14R7 G No. 2 on octal to No. 1 on loctal 

3 to 2 
4 to 3 
5 to 4 
6 to 5 

ORIG. 7 to 8 SUS. 

8 to 7 
cap to 6 

12E5 1626 G Parallel circuits only. No changes. 

12F5 12J5 G Rewire as follows: 
No. 4 to No. 3, Connect grid wire to No. 5. 

12SF5 E Same as 6F5 to 6SF5. 

12G7G No practical substitute. 

12H6 12AL5 E Change socket to miniature and rewire as follows: 
No, 2 on octal to No. 3 on miniature 

3 to 2 

0 4 to 5 
5 to 7 T 

7 to 4 SUI 

8 to 1 

12J5 12F5 G Rewire as follows: 
No. 3 to No. 4 
Connect wire from No. 5 to grid cap. 

12SF5 G Same as 12SF5 to 12J5. 

14A4 G Same as 6J5 to 7 A4. 

1626 G Parallel circuits only. No changes. 

12J7 6S7 p Series circuits only. No changes. 
6W7 p 

7B7 p Same as 12K7 to 7B7 but in series circuits only. 
7C7 p 
12B7 E 

12K7 G No changes. 

12SG7 G Same as 12K7 to 12SK7. 
12SH7 G 
12SJ7 E 
12SK7 G 

14A7 E Same as 12K7 to 7B7 but in series circuits only. 

12K7 6S7 p Series circuits only. No changes. 
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RECEIVING TUBE SUBSTITUTION GUIDE 12K7-12SA7 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

12K7 6SS7 G Same as 12K7 to 12SK7. Series circuits only. 

6W7 E Series circuits only. No changes. 

7B7 p Change socket to loctal and rewire as follows, series circuits only: 
7C7 p No. 1 on octal to No. 5 on loctal 
12B7 E 2 to 1 
14A7 E 3 to 2 
14C7 E 4 to 3 

5 to 4 
ORIG. 7 to 8 SUB. 

8 to 7 
cap to 6 

12J7 G No changes. 

12SK7 E Make adaptor as follows: 
No. 1 on base to No. 1 on top 

2 to 2 
3 to 8 
4 to 6 
5 to 3 
7 to 7 
8 to 5 
cap to 4 

12KB 12A8 G No changes. 

14B8 G Same as 12A8 to 14B8. 
14J7 G 
14S7 G 

12L8 1644 G No changes. 

12Q7 6ST7 p Same as 12Q7 to 12SQ7. Series circuits only. 

6T7 p Series circuits only. No changes. 

7C6 p Series circuits only. Same as 6Q7 to 7B6. 
14B6 E 
14E6 G 

12SQ7 E Make adaptor as follows: 
No. 1 on base to No. 1 on top 

2 to 8 
3 to 6 
4 to 4 
5 to 5 
7 to 7 
8 to 3 

12SA7 6SS7 p Same as 12SA7 to 12SK7 series circuits. 
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12SA7-12SC7 

TUBE 

12SA7 

12SC7 

SUB. 

7A8 

7B7 
7C7 
12B7/14A7 

12BE6 

12J7 
12K7 

12SJ7 
12SK7 

14Q7 

12SL7 

1634 

PERF. 

p 

p 
p 
p 

G 

p 
p 

p 
p 

G 

G 

G 

RECEIVING TUBE SUBSTITUTION GUIDE 

CIRCUIT CHANGES NECESSARY 

Series circuits only. Change socket to loctal and rewire as follows: 
No. 1 on octal to shield connection on loctal socket 

2 to :No. 1 
3 to 2 
4 to 5 
5 to 4 

ORIG 6 to 7 sue 

7 ~ 8 
8 to 6 

The 7A8 heats faster than the other tubes and a 200 ohm 1/2 watt resistor 
must be connected across the filament terminals 2 and 7 or its life will be 
very short. 

Series circuits only. Change socket to loctal and rewire as follows: 

ORIG 

No, 2 on octal to No. 1 on loctal 
3 to 2 
4 to 3 
5 to 6 
6 to 7 
7 
8 

to 
to 

8 
4 

Change socket to miniature and rewire as follows: 

SUS 

No. 2 on octal to No. 3 on miniature 
3 to 5 
4 to 6 
5 to 1 
6 to 2 

SUB ORIG 
7 to 4 
8 to 7 

Make adaptor as follows: 
No. 1 on base to No. 1 on top 

2 to 2 
3 to 3 
4 to 4 
5 to cap 
6 to 8 
8 to 5 

Change connections as follows: 
Reverse Nos. 8 and 3 
Remove wire from No. 6 
Move wire from No. 4 to 6 

from 5 to 4 
from 6 to 5 

This uses suppresor grid as control grid and control 
as oscillator grid. 

Change socket to loctal and rewire as follows: 
No. 2 on octal to No. 1 on loctal 

3 to 2 
4 to 3 
5 to 4 
6 to 7 and 5 

ORIG. 
7 to 8 

su• 

8 to 6 

Same as 6SC7 to 6SL7. 

No changes. 
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TUBE 

12SF5 

12SF7 

12SG7 

12SH7 

12SJ7 

12SK7 

SUB. 

12F5 

12J5 

RECEIVING TUBE SUBSTITUTION GUIDE 

PERF. CIRCUIT CHANGES NECESSARY 

G Reverse 6F5 to 6SF5 procedure. 

G Rewire as follows: 
Reverse No. 2 and No. 8 
Reverse No. 3 and No. 5 

12Sf5•12SK7 

12SK7 P Rewire as follows: 
and 
Germanium 
Diode 

12AU6 
12BA6 
12BD6 

12SH7 
12SJ7 
12SK7 

12AU6 
12BA6 
12BD6 

12SG7 
12SJ7 
12SK7 

6S7 
6W7 

12B7 
14A7 
14C7 

12J7 
12K7 

6S7 
6W7 

6SS7 

G 
G 
G 

G 
G 
G 

G 
G 
G 

G 
G 
G 

p 
p 

G 
G 
G 

G 
G 

p 
p 

p 

Move wire from No. 2 to No. 4 
6 to 8 
8 to 2 
4 to 6 

Remove wires from No. 5 
Connect No. 3 and No. 5 together 
Diode crystal from No. 3 or 5 to wires 
removed from No. 3 

Change socket to miniature and rewir~ as follows: 
No. 2 on octal to No, 3 on miniature 

3 to 7 
4 ~ 1 
5 to 7 
6 to 6 0 

sue. 
Of>IG. 7 ~ 4 

8 to 5 

No changes. 

Same as 12SG7 to 12BA6. 

No changes. 

Same as 12SK7 to 12K7. Series circuits only. 

Change socket to loctal and rewire as follows: 
No. 2 on octal to No. 1 on !octal 

3 ~ 4 
4 to 6 
5 to 7 
6 to 3 
7 to 8 
8 ~ 2 

Same as 12SK7 to 12K7. 

Same as 12SK7 to 12K7. Series circuits only. 

No changes. Series circuits only. 
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12SK7· t2SQ7 RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

12SK7 12AV6 G Change socket to miniature and rewire as follows: 
12BA6 G No. 2 on octal to No. 3 on miniature 
12BD6 G 3 to 2 

4 to 1 0 5 to 7 
7 
• 

6 to 6 sue. 
ORIG. 7 to 4 

8 to 5 

12B7 E Change socket to loctal and rewire as follows: 
14A7 E No. 1 on octal to No. 5 on loctal 
14C7 G 2 to 1 

3 to 4 
4 to 6 
5 to 7 

ORIG. 6 to 3 sue. 

7 to 8 
8 to 2 

12J7 G Make adaptor as follows: 
12K7 E No. 1 on base to No. 1 on top 

2 to 2 
3 to 5 
4 to cap 
5 to 8 
6 to 4 
7 to 7 
8 to 3 

12SG7 G No changes. 
12SH7 G 
12SJ7 G 

12SL7 12SC7 G Reverse 6SC7 to 6SL7 procedure. 
If the 12SL7 employs the two cathodes separately this substitution may be 
impractical. 

12SN7 12SL7 p Parallel circuits only. No changes. 

12SX7 G No changes. 

12SQ7 6ST7 p Series circuits. No changes. 

6T7 p Same as 12SQ7 to 12Q7. Series circuits only. 

7C6 p Same as 12SQ7 to 14B6. Series circuits only. 

12AT6 G Change socket to miniature and rewire as follows: 
12AV6 G No. 2 on octal to No. 1 on miniature 
12BK6 G 3 to 2 
12BT6 G 4 to 5 0 12BU6 p 5 to 6 

6 
7 
• 

to 7 sue. ORIG. 
7 to 3 
8 to 4 
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RECEIVING TUBE SUBSTITUTION GUIDE 12SQ7-14A4 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

12SQ7 12Q7 E Make adaptor as follows: 
No. 1 on base to No. 1 on top 

2 to cap 
3 to 8 
4 to 4 
5 to 5 
6 to 3 
7 to 7 
8 to 2 

12SR7 G No changes. 

12SW7 p No changes. 

14B6 E Change socket to loc tal and rewire as follows: 
14E6 G No. 2 on octal to No. 3 on loctal 

3 to 7 
4 to 5 
5 to 6 
6 to 2 

ORIG. 
7 to 8 

SUB 

8 to 
12SR7 12AT6 p Same as 12SQ7 to 12AT6. 

12AV6 p 
12BK6 p 
12BT6 p 
12BU6 G 

12Q7 G Same as 12SQ7 to 12Q7. 

12SQ7 G No changes. 

12SW7 G No changes. 

14B6 G Same as 12SQ7 to 14B6. 
14E6 G 

12SW7 12AT6 p Same as 12SQ7 to 12AT6. 
12AV6 p 

12BK6 p 
12BT6 p 
12BU6 G 

12SQ7 p No changes. 
12SR7 G 

12SX7 12SL7 p Parallel circuits only. No changes. 

12SN7 G No changes. 

12SY7 12SA7 G No changes. 

14Q7 G Same as 12SA7 to 14Q7. 

12Z3 lV G Series circuits only. No changes. 

14Z3 G No changes. 

12Z5 No practical substitute. 

14A4 12J5 E Reverse 6J5 to 7A4 procedure. 
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14AS·14E7 RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

14A5 12A6 E Reverse 35L6 to 35A5 procedure. 

1284 p No changes. Connect No. 4 to No. 7 for best results. 

14A7/12B7 6S7 p Reverse 12K7 to 7B7 procedure. Series circuits only. 
6W7 p 

6SS7 p Reverse 12SJ7 to 7B7 procedure. Series circuits only. 

7B7 p Series circuits only. No changes. 
7C7 p 

12B7 E No changes. 
14C7 G 
14H7 G 
1280 G 
1284 E 

12J7 G Reverse 12K7 to 7B7 procedure. 
12K7 E 

12SH7 G Reverse 12SJ7 to 7B7 procedure. 
12SJ7 G 
12SK7 E 

14AF7/XXD 12AH7 G Reverse 12AH7 to 14AF7/XXD procedure. 

14F7 G No changes. 

14N7 G Parallel circuits only. No changes. 

14B6 7C6 p Series circuits only. No changes. 

12Q7 E Reverse 6Q7 to 7B6 procedure. 

14E6 G No changes. 

14B8 7A8 p Series circuits only. No changes. 

12A8 G Reverse 12A8 to 14B8 procedure. 

14J7 G No changes. 
14S7 G 

14C5 14A5 G Parallel circuits only. No changes. 

14C7 7B7 p Series circuits only. No changes. 
7C7 p 

12B7 E No changes. 
14A7 G 
14H7 G 
1280 G 
1284 E 

14E6 12Q7 G Reverse 6Q7 to 7B6 procedure. 

14B6 G No changes. 

14E7 12C8 G Reverse 12C8 to 14E7 procedure. 
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TUBE 

14E7 

14F7 

14F8 

14H7 

14J7 

14N7 

14Q7 

14R7 

14S7 

14V7 

14W7 

14Y4 

15 

SUB. 

14R7 

12AH7 

14AF7/XXD 

14F8 

14F7 

12B7 
14A7 
14C7 
1280 
1284 

7A8 

14B8 
14S7 

14AF7/XXD 

12SA7 

12C8 

14E7 

7A8 

14B8 

14J7 

12B7 
14A7 
14C7 
14H7 
1280 
1284 

1A4 

1B4 

PERF. 

G 

G 

G 

G 

G 

G 
G 
G 
G 
G 

p 

G 
G 

G 

G 

G 

G 

p 

RECEIVING TUBE SUBSTITUTION GUIDE 14E7·H5 

CIRCUIT CHANGES NECESSARY 

No changes. 

Reverse 12AH7 to 14AF7 /XXD procedure. 

No changes. 

Reverse 7F8 to 7F7 procedure. 

Same as 7F8 to 7F7. 

No changes. 

Series circuits. No changes. 

No changes. 

Parallel circuits only. No changes. 

Reverse 12SA7 to 14Q7 procedure. 

Reverse 12C8 to 14E7 procedure. 

No changes. 

Series circuits only. No changes. 

Put 200 or 250 ohm 1/2 watt resistor across filament terminals when sub
stituting 7 volt for 12 volt types to compensate for faster heating. 

G No changes. 

G No changes. 

No practical substitute. 

G No changes. 
G 
G 
G 
G 
G 

No practical substitute. 

G 

G 

Same as 15 to 184. Battery operation only. Parallel circuits. 

For battery operation only. Parallel circuits. Change socket to four prong 
type and rewire as follows: 

No. 1 on five prong to No. 

ORIG. 

2 
3 
4 
5 
cap 

117 

to 
to 
to 
to 
to 

1 on four prong 
2 
3 
4 
4 
cap 

sue 



15-25A6 

TUBE 

15 

17 

18 

19 

19BG6 

19C8 

19T8 

20 

20J8 

21A7 

22 

24A 

25A6 

SUB. 

1E5 

32 
34 
951 

1J6 

25BQ6 

19T8 

19C8 

X99 

35/51 

57 
58 

25B6 
25C6 
25L6 

43 

PERF. 

G 

G 
G 
G 

E 

p 

G 

G 

G 

G 

G 
E 

G 
G 
G 

G 

RECEIVING TUBE SUBSTITUTION GUIDE 

CIRCUIT CHANGES NECESSARY 

For battery operation only. Parallel circuits. Change socket to octal and 
rewire as follows: 

No. 1 on five prong to No. 2 on octal 
2 to 3 
3 to 4 
4 to 7 

OIIIG. 
5 to 7 •u• 
cap to cap 

Same as 15 to 1B4. Battery operation only. Parallel circuits. 

No practical substitute. 

No practical substitute. 

Change socket to octal and rewire as follows: 
No. 1 on six 

OIIJG. 

Rewire as follows: 

No changes. 

No changes. 

No. 

2 
3 
4 
5 
6 

8 
3 

prong 

Parallel circuits only. No changes. 

No practical substitute. 

No practical substitute. 

No practical substitute. 

to No. 
to 
to 
to 
to 
to 

to No. 
to 

2 on octal 
3 
4 
5 
6 
7 

4 
8 

Use as IF or RF amplifier. Does not make good detector. 

Change socket to six prong and rewire as follows: 
No. 1 on five prong to No. 1 on six prong 

SUI 

2 to 2 o o • 
3 to 3 O• 

3 4 
oO 

4 to 4 and 5 db 
()ftlG. 5 tO 6 SUI 

cap to cap 

No changes. 

Change socket to six prong and rewire as follows: 
No. 2 on octal to No. 1 on six prong 

3 to 2 oo 
4 to 3 o.' • ,o 
s to 4 db 
7 
8 

118 

to 
to 

6 
5 

sue 



RECEIVING TUBE SUBSTITUTION GUIDE 25A6·25C6 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

25A6 5824 G No changes. 

25A7 32L7 E No changes, 

25AC5 This is a positive bias triode output tube. Operation can be accomplished by 
rewiring circuit and installing standard power amplifier tube. 

25AV5 25BQ6 G Rewire as follows: 
No. 8 to No. 4 

3 to 8 
5 to cap 
1 to 5 

25B5 25N6 G Change socket to octal and rewire as follows: 
25B6 G No. 1 on six prong to No. 2 on octal 
25C6 G 2 to 3 
25L6 G 3 to 4 

4 to 5 
ORIG. 5 to 8 sue. 

6 to 7 

43 G No changes. 

25B6 25A6 G No changes. 

25B5 E Reverse 25B5 to 25N6 procedure. 

25G6 G No changes. 
25L6 G 
25N6 G 

43 G Reverse 43 to 25L6 procedure. 

5824 E No changes. 

25B8GT No practical substitute. 

25BQ6 19BG6 G Rewire as follows: 
No. 8 to No. 3 

4 to 8 
Insert 20 ohm 10 watt resistor in series 
with filament circuit. 

25AV5 G Rewire as follows: 
No. 5 to No. 1 

cap to 5 
8 to 3 
4 to 8 

25C6 25A6 G No changes. 

25B5 G Reverse 25B5 to 25N6 procedure. 

25B6 G No changes. 
25LG G 

25N6 G No changes. 

43 G Reverse 43 to 25L6 procedure, 

5824 G No changes. 
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25D8GT·25Z5 

TUBE 

25D8GT 

25L6 

25N6 

25S 

25W4 

25X6 

25Y4 

25Y5 

25Z3 

25Z4 

25Z5 

SUB. 

25A6 

25B5 

25B6 
25C6 

25N6 

43 

5824 

25B5 

1B5 

25Z6 

25Z6 

50X6 

50Y6 

50Y7 
50Z7 

25Z5 

25Z6 

25Z6 

6J5 

25Y5 

PERF. 

G 

G 

G 
G 

G 

G 

E 

G 

E 

E 

G 

G 

G 

G 
G 

E 

E 

E 

p 

E 

RECEIVING TUBE SUBSTITUTION GUIDE 

CIRCUIT CHANGES NECESSARY 

No practical substitute. 

No changes. 

Reverse 25B5 to 25N6 procedure. 

No changes. 

No changes. 

Reverse 43 to 25L6 procedure. 

No changes. 

Reverse 25B5 to 25N6 procedure. 

No changes. 

Rewire as follows; 
No. 8 

3 
to No. 2 
to 4 

Connect No. 4 and No. 8 together 
3 and 5 together 

Where 25X6 is used by itself only. Replace line cord with 310 ohms. 
No changes. 

When 25X6 is used by itself, replace line cord or filament dropping resistor 
with 445 ohms. Change socket to loctal and rewire as follows: 

No. 2 on octal to No. 1 on loctal 
3 ~ 3 
4 ~ 2 
5 ~ 6 

~ 7 ~ 8 
8 ~ 7 

Where 25X6 is used by itself, replace line cord or filament dropping resistor 
with 445 ohms. 

When 25X6 is used by itself, replace line cord or filament dropping resistor 
with 445 ohms. Do not use No. 6 for anchor. 

No practical substitute. 

No changes. 

Same as 25Z5 to 25Z6. 

No practical substitute. 

No changes. Remove and tape up wires on unused terminals. 

Connect 60 ohm 5 watt resistor in series with filament circuit, will not work 
in voltage doubler circuit. If one cathode is used by itself for field excitation 
connect 4 and 8 together. 

No changes. 
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TUBE 

25Z5 

25Z6 

26 

26A6 

26A7 

26BK6 

26C6 

26D6 

27 

SUB, 

25Z6 

6J5 

6SL7 
6SN7 

25AC5 

25W4 

25Z4 

25Z5 

35Z6 

26C6 

26BK6 

56 
485 

PERF. 

E 

p 

p 
p 

p 

G 

G 

E 

G 

p 

p 

G 
p 

RECEIVING TUBE SUBSTITUTION GUIDE 

CIRCUIT CHANGES NECESSARY 

Change socket to octal and rewire as follows: 
No. 1 on six prong to No. 

2 to 
3 to 
4 to 

ai.10. 5 to 
6 to 

2 on octal 
3 
4 
a 
5 
7 

Connect 60 ohm 5 watt resistor in series with filament circuit, will not work 
in voltage doubler circuit. If one cathode is used by itself for field excitation 
connect 4 and 3 together. 
Make adaptor as follows: 

No. 1 on base 
2 and 5 
3 and 4 

6 

to No. 
to 
to 
to 

2 on top 
3 and 6 
8 
7 

Can be used only in half wave circuits. If the cathodes are separate supplies 
in a half wave circuit connect 4 and 8 together. Insert 10 watt 75 or 100 ohm 
resistor in series with the filament string. 

Insert 75 or 100 ohm 10 watt resistor in series with the filament string. 

No changes. Use only where 4 and 8 are connected together. Will not work 
in voltage doubler circuit. If one cathode is used by itself for field excitation 
tie 4 and 8 together. 

When 25Z6 is used as straight half wave rectifier. Rewire as follows: 
No. 3 to No. 5 

4 and 8 
2 

to 
to 

3 
8 

Where 25Z6 is used as straight half wave rectifier only. Rewire as follows: 
No. 3 to No. 5 

4 to 8 

Change octal to six prong socket and rewire as follows: 
No. 2 on octal to No. 1 on six prong 

3 to 2 
4 to 3 
5 to 5 
7 to 6 
8 to 4 

No changes. 

No practical substitute. 

No practical substitute. 

No practical substitute. 

No changes. 

No changes. 

No practical substitute. 

No changes. 
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TUBE 

28D7 

28D7W 

28Z5 

30 

31 

32 

32L7 

33 

34 

35A5 

SUB. 

28D7W 

28D7 

1E4 
1G4 
1H4 

31 

30 

1A4 
1B4 
34 
951 

25A7 

70A7 

70L7 

117L7 
117M7 

117N7 
117P7 

1F4 
950 

1A4 
1B4 
32 
951 

6G6 

12A6 

14A5 

PERF. 

E 

E 

p 
p 

E 

G 

G 

G 
G 
G 
G 

E 

G 

G 

G 
G 

G 
G 

G 
E 

G 
G 
G 
G 

p 

p 

p 

RECEIVING TUBE SUBSTITUTION GUIDE 

CIRCUIT CHANGES NECESSARY 

No changes. 

No changes. 

No practical substitute. 

Parallel circuits only. No changes. 

Parallel circuits only. No changes. 

No changes. 34 does not make good detector. 

No changes. 

No changes. Difference in filament current makes necessary line resistance 
the same. Use only where 32L7 does not have other tubes in series with it. 

Reverse 6 and 8. Cord is correct. 
Use only where 32L7 does not have other tubes in series with it. 

Remove or short out the filament resistor and reverse connections 4 and 5 
to socket. 

Remove or short out filament resistor. Change connections as follows: 
No. 6 to 7 

8 to 6 
1 to 8 
4 to 5 
5 to 4 

Use only in conventional circuits where rectifier is first in the string and 
A.C. is connected to No. 7. 

Parallel circuits only. No changes. 

No changes. 

Same as 35A5 to 35L6 but put a 250 ohm 10 watt resistor in series with the 
filament circuit. 

Same as above but put a 250 ohm 10 watt resistor in series with filament 
circuit. 

Put 125 ohm 10 W resistor in series with filament. 
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RECEIVING TUBE SUBSTITUTION GUIDE 35A5-35C5 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

35A5 35B5 E Change socket to miniature and rewire as follows: 
50B5 G No. 1 on loctal to No. 3 on miniature 

2 to 5 
3 to 6 
6 to 1 

ORIG. 7 to 2 sue. 

8 to 4 
Do not use No. 7 on miniature. 

35C5 E Change socket to minature and rewire as follows: 
50C5 G No. 1 on loctal to No. 3 on miniature 

2 to 7 
3 to 6 
6 to 2 

CHUG. 7 to 1 
8 to 4 

Do not use No. 5 on miniature. 

35L6 E Change socket to octal and rewire as follows: 
50L6 G No. 1 on !octal to No. 2 on octal 

2 to 3 
3 to 4 
6 to 5 

ORIG. 7 to 8 SUB 

8 to 7 

50A5 G No changes. 

35B5 35A5 E Where space permits. Change socket to loctal and rewire as follows. 
50A5 G No. 1 on miniature to No. 6 on loctal 

2 to 7 

0 3 to 1 
4 to 8 

...... 
• 

5 to 2 
6 to 3 

sue. 

7 to 6 

35C5 E Rewire as follows: 
50C5 G Reverse No. 1 and No. 2 

5 and 7 

35L6 E Where space permits. Change socket to octal and rewire as follows: 
50L6 G No. 1 on miniature to No. 5 on octal 

2 to 8 
3 to 2 
4 to 7 

ORIG. 5 to 3 
6 to 4 

SUB 

7 to 5 

50B5 G No changes. 

35C5 35A5 E Where space permits, change socket to loctal and rewire as follows: 
50A5 G No. 1 on miniature to No. 7 on loctal 

2 to 6 
3 to 1 
4 to 8 

ORIG. 5 to 6 
6 to 3 

SUB 

7 to 2 
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35L6·35Y4 

TUBE 

35L6 

35W4 

35Y4 

SUB. 

6G6 

12A6 

12J5 

35A5 
SOAS 

35B5 
50B5 

35C5 
socs 

50C6 
50L6 

35Y4 
35Z3 
35Z5 

117Z3 

35W4 

:l5Z3 

PERF. 

p 

p 

p 

E 
G 

E 
G 

E 
G 

G 
G 

E 
E 
E 

G 

E 

E 

RECEIVING TUBE SUBSTITUTION GUIDE 

CIRCUIT CHANGES NECESSARY 

Put 250 ohm 10 watt resistor in series with filament circuit. 

Insert 150 ohms resistance in series with the filament circuit. 

Insert 150 ohms resistance in series with the filament circuit. 

Change socket to loctal and rewire as follows: 
No. 2 on octal to No. 1 on loctal 

5 ~ 2 
4 ~ 3 
5 ~ 6 

ORIG. 8 tO 7 
7 to 8 

Change socket to miniature and rewire as follows: 
No. 2 on octal to No, 3 on miniature 

3 ~ 5 
4 to 6 
5 ~ 1 0 

ORIG. 7 to 4 SUI, 

8 ~ 2 
Do not use No. 7 on miniature. 

Change socket to miniature and rewire as follows: 
No. 2 on octal to No, 3 on miniature 

3 to 7 
4 ~ 6 
5 ~ 2 0 

ORIG. 7 to 4 SUI. 

8 ~ 1 
Do not use terminal No. 5 on miniature. 

No changes. 

Where space permits, Reverse 35Y4 to 35W4 procedure. 

Where 35W4 is used by itself only. Remove line cord resistor or filament 
dropping resistor and replace with ordinary line cord. Rewire as follows: 

Remove and tape up any wires on No. 6 
No. 7 to No. 6 
Pilot light will not burn. In order to light pilot light, connect 
40 ohm 1 watt resistor in series with filament and connect 
pilot light across it. 

Change socket to miniature and rewire as follows: 
No. 1 on loctal to No. 3 on miniature 

2 to 5 ~ 
4 to 6 ~ 
7 to 7 sue 
8 to 4 

No change is necessary but pilot light will not light. Pilot light can be lit by 
same method as used from 35Z5 to 35Z4. 
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TUBE 

35Y4 

35Z3 

35Z4 

35Z5 

SUB. 

35Z5 

7A6 

35W4 

35Y4 

35Z4 
35Z5 

45Z5 

12J5 

35W4 

35Y4 
35Z3 

35Z5 

12J5 

35W4 

35Y4 

PERF. 

E 

p 

E 

E 

E 
E 

G 

p 

E 

E 
E 

E 

p 

E 

E 

RECEIVING TUBE SUBSTITUTION GUIDE 

CIRCUIT CHANGES NECESSARY 

Change socket to octal and rewire as follows: 

ORIG. 

No. 1 on loctal to No. 
2 to 
4 to 
7 
8 

to 
to 

2 on octal 
5 
3 
8 
7 

35y4-35z5 

Move wire from No. 2 to No. 3. Short 3 and 6 together and 2 and 7 together. 
Connect 200 ohm l0W resistor in series with filament circuit. 

Change socket to miniature and rewire as follows : 
No. 1 on loctal to No. 

2 to 
7 to 
8 to sue 

Do not anchor on unused terminals. 

No changes. Remove wires, if any, from pin No. 4 and tape them up. 

Change socket to octal and rewire as follows: 
No. 1 on loctal to No. 

2 to 
7 to 

ORIG. 8 to 

Same as 35Z3 to 35Z4. 

2 on octal 
5 
8 
7 

Add 150 ohm 5W resistor in series with filaments. Short Nos. 3 and 5. 

Change socket to miniature and rewire as follows: 
No. 2 on octal to No. 3 on miniature © 

5 to 5 © © 
7 to 4 ' <il 

ORIG. 8 tO 7 
Do not connect to unused terminals. 

Change socket to loctal and rewire as follows: 
No. 2 on octal to No. 1 on loctal 

5 ~ 2 
7 ~ 8 
8 to 7 SUB 

No change is necessary but remove wires, if any, from pin No. 3 and tape 
them up. 

Add 150 ohm 5W resistor in series with filaments. Remove wires from No. 
and connect to No. 2 through 25 or 30 ohm lW resistor. Short Nos. 3 and 5. 

Change socket to miniature and rewire as follows: 
No. 2 on octal to No. 3 on miniature. 

3 to 6 
5 ~ 5 
7 ~ 4 

ORIG. 
8 to 7 

Do not connect to unused terminals. 

Change socket to loctal and rewire as follows: 

ORIG. 

No. 2 on octal to No. 1 on !octal 
3 to 4 
5 ~ 2 
7 
8 

125 

to 
to 

8 
7 

SUB 



TUBE 

35Z5 

35Z6 

35/51 

36 

37 

38 

39/44 

40 

SUB. 

35Z4 

45Z5 

25Z6 

50Z6 

24A 

6C6 
6D6 

39/44 

77 
78 

76 

41 
42 

6C6 
6D6 
77 
78 

6J7 
6K7 

6S7 

6SH7 
6SJ7 
6SK7 

6S87 

6U7 
6W7 

7A7 
7H7 
7L7 

7B7 
7C7 

36 

OOA 
OlA 
12A 

PERF. 

E 

G 

G 

G 

G 

E 
G 

G 

E 
G 

E 

G 
G 

G 
E 
G 
E 

G 
E 

G 

G 
G 
E 

G 

G 
G 

E 
G 
G 

G 
G 

G 

G 
G 
G 

RECEIVING TUBE SUBSTITUTION GUIDE 

CIRCUIT CHANGES NECESSARY 

No change is necessary but pilot light will not light. In order to light the 
pilot light,put a 40 ohm resistor in series with the filaments and connect the 
pilot light across it. This resistor must have a 1 watt rating. 

No changes. 

No change, unless 35Z6 is used singly in which case put 35 ohm 10 watt 
resistor in filament string. 

No changes. Where a full set of five or six tubes are used, little change in 
operation will be noted. If 35Z6 is used by itself, this substitution may not be 
satisfactory. 

No changes. 

Same as 3 7 / 44 to 6D6. 

No changes. 

Same as 3 7 / 44 to 6D6. 

No changes. 

Parallel circuits only. Reverse 41 to 38 procedure. 

Change socket to six prong and rewire as follows: 
No. 1 on five prong to No. 1 on six prong 

n 
L 

3 
4 
5 

to 
to 
to 
to 

2 @· 3 • 0 

4and!: ~ 

6 
ORIG 

cap to cap 

Reverse 6K7 to 3 9 / 44 procedure. 

Reverse 6K7 to 39/44 procedure. Parallel circuits only. 

Reverse 6SK7 to 39/44 procedure. 

:Reverse 6SK7 to 39/44 procedure. Parallel circuits only. 

Reverse 6K7 to 3 9 / 44 procedure. 

Reverse 7A7 to 39/44 procedure. 

Reverse 7A7 to 39/44 procedure. Parallel circuits only. 

No changes. 

No changes. 
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TUBE 

41 

42 

SUB. 

6A4/LA 

6AD7 

6AR5 

6F6 
6G6 
6L6 
6U6 
6V6 

6K6 

7A5 

7B5 

7C5 

38 

42 

89 

6A4/LA 

6AD7 

6AR5 

6B5 

6F6 

6G6 
6K6 
6L6 
6U6 
6V6 

7A5 

7B5 
7C5 

PERF. 

G 

G 

G 

G 
p 

G 
G 
G 

E 

G 

E 

G 

G 

G 

G 

G 

G 

G 

G 

E 

p 

G 
G 
G 
G 

G 

G 
G 

RECEIVING TUBE SUBSTITUTION GUIDE 

CIRCUIT CHANGES NECESSARY 

Parallel circuits only. Reverse 6A4/LA to 42 procedure. 

Reverse 6F6 to 41 procedure. Parallel circuits only. Connect nothing to 
unused pins. 

Change socket to miniature and rewire as follows: 
No. 1 on six prong to No. 3 on miniature 

ORIG. 

2 ~ 5 
3 ~ 6 
4 ~ 1 
5 
6 

to 
to 

2 
4 

Parallel circuits only. Reverse 6F6 to 41 procedure. 

Reverse 6F6 to 41 procedure. 

Parallel circuits only. Reverse 7B5 to 41 procedure. 

Reverse 7B5 to 41 procedure. 

Parallel circuits only. Reverse 7B5 to 41 procedure. 

SUB 

Parallel circuits only. Change socket to five prong and rewire as follows: 
No. 1 on six prong to No. 1 on five prong 

2 ~ 2 
3 ~ 3 
4 to cap 

ORIG. 5 to 4 SUB 

6 ~ 5 

No changes. 

Change socket connections as follows: 
Move wire from No. 4 to cap. Short Nos. 4 and 5 together. 

Parallel circuits only. Reverse 6A4/LA to 42 procedure. 

Parallel circuits only. Reverse 6F6 to 41 procedure. Remove and tape up 
any wires connected to unused pins. 

Same as 41 to 6AR5. Parallel circuits only. 

No changes. 

Reverse 6F6 to 41 procedure. 

Parallel circuits only. Reverse 6F6 to 41 procedure. 

Reverse 7B5 to 41 procedure. 

Parallel circuits only. Reverse 7B5 to 41 procedure. 
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TUBE 

42 

43 

45 

45Z3 

45Z5 

46 

47 

SUB. 

38 

41 

89 

25A6 

25L6 

2A3 

35W4 

117Z3 

35Z5 

47 

2A5 

46 

59 

1619 

PERF. 

G 

G 

G 

G 

E 

G 

G 

G 

G 

G 

G 

p 

G 

G 

RECEIVING TUBE SUBSTITUTION GUIDE 

CIRCUIT CHANGES NECESSARY 

Same as 41 to 38. Parallel circuits only. 

No changes. 

Same as 41 to 89. Parallel circuits only. 

Reverse 25A6 to 4:1 procPdurc. 

Change socket to octal and rewire as follows: 

ORIG. 

No changes. 

No. 1 on six prong to No. 
2 lo 
3 
4 
5 
6 

to 
to 
lo 
to 

2 or: octal 
3 
4 
5 
8 
7 

Where 45Z3 is used by itself only, remove 960-ohm line cord resistor or 
filament dropping resistor and replace with 550-ohm. Rewire as follows: 

No. 1 to No. 3 
2 ~ 5 
6 ~ 5 

Reverse Nos. 4 and 7 
Do not anchor to unused terminals. 

Where 45Z3 is used by itself only, remove line cord resistor or filament 
dropping resistor and replace with ordinary line cord. Rewire as follows: 

No. 7 to No. 3 
2 and 6 to 5 

4 to 6 
1 ~ 4 

No changes. 

Only when 46 is operated as class A with plate and screen tied together. 

Change socket to six prong type and rewire as follows: 
No. 1 on five prong to No. 1 on six prong 

2 ~ 2 
3 ~ 4 
4 ~ 3 

ORIG. 5 to 6 
sue 

Connect 5 and 6 together. 

Remove wire from No. 4 and short Nos. 2 and 4 together. 

Change socket to seven prong and rewire as follows: 
No. 1 on five prong to No. 1 on seven prong 

2 ~ 2 ~9p 
3 to 4 o•, 1 •0 

4 to 3 0 0 
ORIG. 5 to 5,6 and 7 sue. 

Parallel circuits only. Make adaptor as follows: 
No. 1 on base to No. 2 on top 

2 ~ 3 
3 to 5 
4 ~ 4 
5 to 7 and 8 

There are or will be many used 1619 tubes available. 
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RECEIVING TUBE SUBSTITUTION GUIDE 48·50L6 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

48 No practical substitute. 

49 No practical substitute. 

50 10 G No changes. 

50A5 35A5 E No changes. Place 100-ohm resistor in filament circuit. 

35B5 E Same as 35A5 to 35B5. Place 100-ohm 10-W resistor in series with 
filaments. 

35C5 E Same as 35A5 to 35C5. Place 100-ohm 10-W resistor in series with filament. 

35L6 E Same as 35A5 to 35L6. Place 100-ohm resistor in filament circuit. 

50B5 E Same as 35A5 to 35B5. 

50C5 E Same as 35A5 to 35C5. 

50C6 G Same as 35A5 to 35L6. 
50L6 E 

50AX6 50Z6 G No changes. 

50B5 35B5 E Place 100 ohms 5 watts in series with filament. 

50A5 G Where space permits. Same as 35B5 to 35A5. 

50C5 E Same as 35B5 to 35C5. 

50L6 G Where space permits. Same as 35B5 to 35L6. 

50C5 50A5 G Where space permits. Same as 35C5 to 35A5. 

50L6 E Where space permits. Reverse 35L6 to 35C5 procedure. 

50C6 35L6 G Place 100-ohm 10-W resistor in series with filament. 

50A5 G Same as 35L6 to 35A5. 

50L6 G No changes. 

50L6 12A6 p No changes. Connect a 250-ohm 10-W resistor in series with the filament 
circuit. 

12J5 p Emergency substitution. Works well at low volume. Put 250-ohm 10-w 
resistor in series with filaments. 

35A5 E Same as 35L6 to 35A5. Place 100-ohm 5-w resistor in series with filaments. 

35B5 E Same as 35L6 to 35B5. Place 100-ohm 10-w resistor in series with filament. 

35C5 E Same as 35L6 to 35C5. Place 100-ohm 10-w resistor in series with filament. 

35L6 E Place 100-ohm 5-w resistance in series with filaments. 

50B5 E Same as 35L6 to 35B5. 

50C5 E Same as 35L6 to 35C5. 

70A7 p Remove and tape up wires connected to No. 6 or cut off No. 6 pin on 70A7. 
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50X6•55S 

TUBE 

50X6 

50Y6 

50Y7 

50Z6 

50Z7 

EF50 

52 

VT52 

53 

55 

55S 

SUB. 

25X6 

50Y6 

50Y7 
50Z7 

50Z7 

25X6 

50X6 

50Y6 

50Z7 

25Z6 

35Z6 

50AX6 

50Y6 

50Y7 

6AH6 
6AK6 

6AU6 
6BA6 
6BD6 

10 
50 

5608-A 

2A6 

2A6 
55 

PERF. 

G 

G 

E 
E 

E 

G 

G 

G 

G 

E 

E 

E 

E 

G 

G 
G 

G 
G 
G 

p 
p 

E 

E 

E 
E 

REalVING TUBE SUBSTITUTION GUIDE 

CIRCUIT CHANGES NECESSARY 

Insert 160-ohm 10-w res is tor in series with filament. Reverse 25X6 to 
50X6 procedure. 

Reverse 25X6 to 50X6 procedure. 

Change socket to octal and rewire as follows: 
No. 1 on !octal to No. 2 on octal 

2 to 4 
3 
6 
7 
8 

to 
to 
to 
to 

Do not use No. 6 for anchor. 

3 
5 
8 
7 

No changes. Disconnect wires from pin No. 6, if any. 

5UII 

Insert 160-ohm 10-w resistor in series with filament. Reverse 25X6 to 
50Y7 procedure. 

Only when No. 7 filament tap on 50Y7 is not used. Reverse 50X6 to 50Y7 
procedure. 

Only when No. 7 filament tap on 50Y7 is not used. Reverse 25X6 to 50Y7 
procedure. 

No changes. 

No changes. Place 83-ohm 20-w resistor in series with filament. 

Place 50-ohm resistor in series with filament. 

No changes. 

No changes are necessary but pilot light will not light. You may light pilot 
light by inserting 40 ohms resistance in series with the filament circuit and 
connecting the pilot light across it. 

No changes. 

Same as EF50 to 6AU6. Parallel circuits only. 

Change socket to miniature and rewire as follows: 
No. 1 on noval to No. 3 on miniature 

2 to 6 
3 to 5 
4 to 2 
6 to 7 0 

QIOIG. 

7 to 1 
9 to 4 

No practical substitution. 

Parallel circuits only. No changes. 

No changes. 

No changes. 

No changes. 
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RECEIVING TUBE SUBSTITUTION GUIDE 56-70L7 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

56 27 G No changes. 

485 G No changes. 

56AS 37 E Parallel circuits only. No changes. 
76 E 

56S 27 E No changes. 
56 E 

57 58 G No changes. 

57AS 6C6 E Parallel circuits only. No changes. 
77 E 

57S 57 E No changes. 
58 E 

58 57 G No changes. 58 is not a good second detector. 

58AS 6D6 E Parallel circuits only. No changes. 
78 E 

58S 57 E No changes. 
58 E 

59 47 G Reverse 47 to 59 procedure. 

1619 G Parallel circuits only. Make adaptor as follows: 
No. 1 on base to No. 2 on top 

2 to 3 
3 to 4 
4 to 5 
5 and 6 to 8 
7 to 7 

There are or will be many used 1619 tubes available. 

70A7 32L7 G No changes. Where no other tubes in series with the 70A7 which has 150mil 
filament instead of 0.3 amp. 

70L7 E Change connection as follows: 
No. 8 to No. 6 

6 to 8 
Connect Nos. 7 and 8 together. 

Pilot light will not light but may be lit by same procedure as 50Z7 to 50Y6. 

117L7 E Remove the line cord resistor and replace with straight AC cord. Reverse 
117M7 E connections to 4 and 5. 

117N7 E Remove line resistor cord and replace with straight AC cord. 
117P7 E Remove wire from No. 8 

Move No. 1 to No. 8 
Reverse Nos. 4 and 5 
Move No. 6 to No. 7 
Place No. 8 on No. 6 

70L7 32L7 G Cord is correct. If 32L7 is alone in circuit. Reverse Nos. 6 and 8. 

70A7 E Change connections as follows: 
No. 6 to No. 8 

8 to 6 
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70L7-76 

TUBE 

70L7 

71A 

75 

76 

SUB. 

I J 7L7 
117M7 

ll 7N7 
ll 7P7 

482 
483 

6AQ6 

6AT6 
6AV6 
6BF6 
6BK6 
6BT6 
6BU6 

6B6 
6Q7 
6R7 

6C6 

6SQ7 
6SR7 

6T7 

6V7 

7B6 
7E6 

7C6 

85 

6AE5 

6C5 

6J5 

PERF. 

E 
E 

E 
E 

G 
G 

G 

G 
G 
G 
G 
G 
G 

E 
E 
G 

p 

E 
G 

G 

G 

E 
G 

G 

G 

G 

E 

G 

RECEIVING TUBE SUBSTITUTION GUIDE 

CIRCUIT CHANGES NECESSARY 

Remove line resistor cord and replace with straight AC cord. 
Reverse Nos. 4 and 5 
Reverse 6 and 8 

Remove line cord resistor and replace with straight AC cord. 
Reverse Nos 4 and 5 
No. 8 on No. 7 

1 on 8 

No changes. If push-pull circuit, both tubes must be changed to avoid hum. 

Same as 75 to 6AT6. Parallel circuits only. 

Change socket to miniature and rewire as follows: 
No. 1 on six prong to No. 3 on miniature 

2 to 7 

ORIG. 

3 
4 
5 
6 
cap 

to 
to 
to 
to 
to 

Change socket to octal and rewire as follows: 
No. 1 on six prong to No. 

2 to 
3 to 
4 to 
5 to 

OftlG. 
6 to 
cap to 

5 
6 
2 
4 
1 

2 on octal 
3 
4 
5 
8 
7 
cap 

0 
sue. 

sue. 

Emergency substitution. No changes but considerable loss of volume. 

Reverse 6SQ7 to 75 procedure. 

Same as 75 to 6Q7. Parallel circuits only. 

Same as 75 to 6Q7. 

Change socket to loctal and rewire as follows: 
No. 1 on six prong to No. 1 on loctal 

2 to 2 
3 to 5 
4 to 6 
5 to 4 or 7 

OftlG. 6 to 8 
cap to 3 

Same as above. Parallel circuits only. 

No changes. Sometimes works excellent, other times not so well. 

Reverse 6C5 to 37 procedure. 

Reverse 6C5 to 37 procedure. 

Reverse 6C5 to 37 procedure. 
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RECEIVING TUBE SUBSTITUTION GUIDE 76-78 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

76 6L5 G Reverse 6C5 to 37 procedure. 

6P5 G Reverse 6C5 to 37 procedure. 

7A4 E Reverse 7A4 to 37 procedure. 
7B4 G 
XXL E 

37 E No changes. 

77 6C6 E No changes. 

6D7 G Same as 6C6 to 6D7. 
6E7 G 
6J7 E 

6K7 G Same as 6C6 to 6J7. 

6S7 G Same as 6C6 to 6J7. Parallel circuits only. 

6SH7 G Same as 6C6 to 6SJ7. 

6SJ7 E Same as 6C6 to 6SJ7. 

6SK7 G Same as 6C6 to 6SJ7. 

6U7 G Same as 6C6 to 6J7. 

6W7 G Same as 6C6 to 6J7. Parallel circuits only. 

7A7 G Same as 6C6 to 7A7. 

7B7 G Same as 6C6 to 7A7. Parallel circuits only. 
7C7 G 

7H7 G Same as 6C6 to 7A7. 

7L7 G Same as 6C6 to 7A7. 

1221 E No changes. 

78 6D6 E No changes. 

6D7 G Same as 6C6 to 6D7. 
6E7 G 

6J5 G Same as 6C6 to 6J7. 
6K7 E 

6S7 G Same as 6C6 to 6J7. Parallel circuits only. 

6SH7 G Same as 6C 6 to 6SJ7. 

6SJ7 G Same as 6C6 to 6SJ7. 

6SK7 E Same as 6C6 to 6SJ7. 

6U7 G Same as 6C6 to 6J7. 

6W7 G Same as 6C6 to 6J7. Parallel circuits only. 

7A7 E Same as 6C6 to 7A7. 
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78-83 REQIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

78 7B7 G Same as 6C6 to 7A7. Parallel circuits only. 

7C7 G Same as 6C6 to 7A7. Parallel circuits only. 

7H7 G Same as 6C6 to 7A7. 

7L7 G Same as 6C6 to 7A7. 

39/44 E Change socket to five prong type and rewire as follows: 
No. 1 on six prong to No. 1 on five prong 

2 to 2 
3 to 3 
4, remove and tape up 
5 to 4 

ORIG. 
6 to 5 SUll 

cap cap 

79* 6A6 G Parallel circuits only. Change socket to seven prong and rewire as follows: 
No. 1 on six prong to No. 1 on seven prong 

2 to 2 
3 to 3 
4 to 4 
5 to 6 

ORIG. 6 to 7 """· 
cap to 5 

6N7 G Parallel circuits only. Reverse 6N7 to 79 procedure. 

6Y7G G Reverse 6N7 to 79 procedure. 

6Z7 G Parallel circuits only. Reverse 6N7 to 79 procedure. 

80 5T4 G Change socket to octal and rewire as follows: 
5U4 G (;) No. 1 on four prong to No. 2 on octal 
5V4 G 2 to 4 
5W4 G 3 to 6 a 
5Y3 E ORIG. 4 to 8 SUB 

5Z4 G 

5X4 G Reverse 5X4 to 5Z3 procedure. 
5Y4 E 

83V G No changes. 
83 G 

5Z3 G No changes. 

81 10 p No changes. 
50 p 

82 2A3 p No changes. 
45 p 

83 5T4 G Same as 80 to 5U4. 
5U4 G 

5X4 G Reverse 5X4 to 5Z3 procedure. 

5Z3 G No changes. 
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RECEIVING TUBE SUBSTITUTION GUIDE 83V-85 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

83V 5T4 G Same as 80 to 5 U4. 
5U4 G 
5V4 G 
5W4 G 
5Y3 G 

5Z3 G No changes. 

5Z4 G Same as 80 to 5 U4. 

80 G No changes. 
83 G 

84 7Y4 E Change socket to loctal and rewire as follows: 
No. 1 on five prong to No. 1 on loctal 

2 to 3 
3 to 6 
4 to 7 

ORIG 5 to 8 
SUB 

84/6Z4 6X4 G Parallel circuits only. Change socket to miniature and rewire as follows: 
No, 1 on five prong to No. 3 on miniature 

2 to 1 0 3 to 6 
7 ' 

• 
4 to sue ORIG 
5 to 4 

6X5 E Change socket to octal and rewire as follows: 
No. 1 on five prong to No. 2 on octal 

2 to 3 
3 to 5 
4 to 8 

OMIG 
5 to 7 

SUB 

85 6AQ6 G Same as 75 to 6AT6. Parallel circuits only. 

6AT6 G Same as 75 to 6AT6. 
6AV6 G 

6B6 G Same as 75 to 6Q7. 

6BF6 G Same as 75 to 6A T6. 
6BK6 G 
6BT6 G 
6BU6 G 

6Q7 G Same as 75 to 6Q7. 
6R7 E 

6SQ7 G Reverse 6SQ7 to 75 procedure. 
6SR7 E 

6T7 G Same as 75 to 6Q7. Parallel circuits only. 

6V7 G Same as 75 to 6Q7. 

7B6 G Same as 75 to 7E6. 

7C6 G Same as 75 to 7E6. Parallel circuits only. 

7E6 G Same as 75 to 7E6. 
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8~-117N7 

TUBE 

85 

85AS 
89 

99V 

Xfl9 

ll 7L7 

ll 7L7 
or 

117M7 

SUB. 

75 

85 
6K6 
41 

42 

20 

:{2L7 

70A7 

70L7 

117M7 

ll 7N7 
or 

ll 7P7 

ll 7L7/M7 25A7 

117M7 

117N7 

32L7 

70A7 

70L7 

25A7 

32L7 

70A7 

70L7 

PERF. 

G 

E 
G 
G 

G 

G 

G 

G 

G 

E 

E 

E 

G 

G 

G 

G 

G 

G 

G 

G 

RECEIVING TUBE SUBSTITUTION GUIDE 

CIRCUIT CHANGES NECESSARY 

No changes. 

No changes. 
Same as 6F6 to 89. Parallel or series circuits. 
Reverse 41 to 89 procedure. 

Parallel circuits only. Reverse 41 to 89 procedure. 

No practical substitution. 

Parallel circuits only. No changes. 

Place 280-ohm cord or 50-w resistor in series with filaments. Reverse 
socket connections Nos. 4 and 5. 

Place 300-ohm cord or 10-w resistor in series with filaments. Reverse 
socket connections Nos. 4 and 5. 

Place 300-ohm 10-w resistor in series with filaments. Reverse socket 
connections Nos. 4 and 5, also 6 and 8. 

No changes. 

Make adaptor as follows: 
No. 1 on base 

2 
3 
4 
5 
7 
8 

to No. 8 on top 
to 2 
to 3 
to 4 
to 5 
to 7 
to 6 

AC line must connect to No. 7 

Connect 300-ohm line cord in place of AC cord and change connections as 
follows: 

Reverse Nos. 4 and 5. 

Same as ll 7L7 to 32L7. 

Same as ll 7L7 to 70A7. 

Same as ll 7L7 to 70L7. 

Connect 300-ohm line cord in place of AC cord and change connections as 
follows: 

No. 6 
8 

to No. 7 
to 6 

1 to 8 
Reverse Nos. 4 and 5. 

Remove and tape up any wire anchored on No. 1. Place 280-ohm cord or 
50-w resistor in series with filaments. Reverse socket connections Nos. 4 
and 5. Move No. 8 to No. 1. 

Place 300-ohm cord or 10-w resistor in series with filaments. Reverse 
socket connections Nos.4 and 5. Move No. 8 to No.1 and No. 6 to No. 8. 

Remove and tape up any wires connected to No. 1. Place 300-ohm cord or 
10-w resistor in series with filaments. Reverse Nos. 4 and 5, move No. 8 
to No. 1 and short Nos. 7 and 8 together. For use in circuits where AC line 
is connected to No. 7. 
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TUBE 

117N7 

ll 7P7 

117Z3 

117Z4 

117Z6 

182B/482B 

183/483 

210T 

485 

864 

950 

954 

SUB. 

117P7 

25A7 

35W4 

45Z3 

ll 7Z4 

ll 7Z3 

117Z6 

6X5 

25Z6 

50Y6 

50Z6 

50Z7 

71A 
183/483 

71A 
182B/482B 

VT52 
10 
50 

27 

56 

1F4 

33 

956 

PERF. 

E 

G 

G 

G 

G 

G 

E 

p 

G 

E 

E 

E 

E 
E 

E 
E 

p 
E 
G 

G 

G 

G 

G 

E 

RECEIVING TUBE SUBSTITUTION GUIDE 

CIRCUIT CHA.~GES NECESSARY 

No changes. 

Same as 117N7 to 25A7. Cord or resistor must dissipate 90 w. 

Replace line cord with 533-ohm resistor cord. Rewire as follows: 
No. 6 to No. 7 
Do not use No. 6 for anchor. 

Replace line cord with 960-ohm resistor cord. Rewire as follows. 
No. 3 to No. 1 

4 to 7 
5 to 2 
6 to 4 

Do not use unused terminals for anchors. 

Where space permits. Change socket to octal and rewire as follows: 

0 
~o. 3 on miniature to No. 2 on octal ©@ 

4 to 7 ®Q® 
7 5 tO 5 z I O 

7 

OIUG. 6 tO 8 SUB 

Reverse 11 7Z3 to 11 7Z4 procedure. 

No change except to remove and tape up any wires which may be anchorE:.'CI to 
Nos. 3 and 4. 

Connect 200-ohm 100-w resistor in series with filament. Use only where 
Nos. 4 and 8 are tied together. 

Connect 300-ohm line cord or 50-w resistor in series with filament. 

No change except that a 450-ohm 20-w resistor or line cord must be used in 
series with the filament. 

Connect 220-ohm line cord in place of AC cord. 

Connect 440-ohm line cord in place of AC cord. 

No changes. 

No changes. 

No changes. 

No changes in connections but put one inch piece of screen wire doubled in 
series with one side of filament winding. 

Same as 485 to 27. 

No practical substitute. 

No changes. 

Parallel circuits only. No changes. 

No changes. 
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955-1214 RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

955 5731 p No changes. 

956 954 E No changes. 

957 958A G Parallel circuits only. No changes. 

958A 957 G Parallel circuits only. No changes. 

959 No practical substitute. 

FMl000 No practical substitute. 

1005/CK1005 0Y4 G No changes. 
0Z4A G 

CK1013 5517 E No changes. 

1201 7E5 E No changes. 

1203 7C4 E No changes. 

1204 7AB7 E No changes. 

1206 7GB E No changes. 

1221 6C6 E No changes. 
77 E 

1223 6J7 E No changes. 

1229 1A4 E No changes. 
1B4 E 
32 E 
951 E 

1230 30 E No changes. 

1231 7G7 G No changes. 
7V7 G 

1232 7G7 E No changes. 

1247 No practical substitute. 

1265 No practical substitute. 

1266 No practical substitute. 

1267 0A4 G No changes. 

1273 7A7 G No changes. 
7AJ7 G 
7H7 G 
7L7 G 
7T7 G 

1274 6AX5 G Parallel circuits only. No changes. 
6W5 G 
6ZY5 G 

6AX6 G No change necessary but tie Nos. 4 and 8 together if convenient. 
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RECEIVING TUBE SUBSTITUTION GUIDE 1274-5517 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

1274 6BY5 G Parallel circuits only. Rewire as follows: 
Connect Nos. 1 and 8 together 
No. 3 to No. 4 

6X5 E No changes. 

7Y4 E Same as 6X5 to 7Y4. Parallel circuits only. 
7Z4 E 

1275 5X3 G No changes. 
5Z3 E 
80 G 
83 G 
83V G 

1276 No practical substitute. 

1280 12B7 G No changes. 

14A7 G No changes. 
14C7 G 
14H7 E 
1284 G 

1284 12B7 G No changes. 
14A7 G 
14C7 G 
14H7 G 
1280 G 

1291 3B7 E No changes. 

1293 1LE3 G Parallel circuits only. No changes. 

1294 1R4 E No changes. 

1299 3D6 E No changes. 

1612 6L7 E No changes. 

1614 6L6 E No changes. 

1619 2A5 G Reverse 2A5 to 1619 procedure. 

1620 6J7 E No changes. 

1626 12E5 G Parallel circuits only. No changes. 
12J5 G 

1629 No practical substitute. 

1634 12SC7 G No changes. 

1644 12L8 G No changes. 

1654 No practical substitute. 

2050 2051 E No changes. 

2051 2050 E No changes. 

5517 CK1013 E No changes. 
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5!517/CK1013· 5691 RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

5517/CK1013 No practical substitute. 

5590 6AG5 p Parallel circuits only. No changes. 
6BC5 G 

5591 G No changes. 
9001 G 
9003 G 

5591 6BC5 p Parallel circuits only. No changes. 
6AG5 G 

5590 G No changes. 
9001 G 
9003 G 

5608-A 53 E No changes. 

5618 2E30 G Parallel circuits only. Rewire as follows: 
5812 G Remove wires from No. 4 

No. 1 to No. 4 
6 to 1 
3 to 6 
7 to 3 
5 to 7 
2 to 5 

Connect wires removed from No. 4 to No. 2. 

5635 No practical substitute. 

5636 No practical substitute. 

5643 No practical substitute. 

5646 No practical substitute. 

5647 No practical substitute. 

5654 6AJ5 G No changes. 
6AK5 G 

5670 7F8 G Where space permits, Same as 2C51 to 7F8. Parallel circuits only. 

5672 5678 G No changes. 

5676 5677 p Parallel circuits only. No changes. 

5677 5676 G Parallel circuits only. No changes. 

5678 5672 G No changes. 

5679 7A6 E Where No. 4 is not used on 5679. No changes. 

5686 No practical substitute. 

5687 6J6 G Parallel circuits only. Reverse 6J6 to 5687 procedure. 

5691 6SL7 E Parallel circuits only. No changes, 

6SN7 p No changes. 
5692 p 
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RECEIVING TUBE SUBSTITUTION GUIDE !5692-!5897 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

5692 6SN7 G No changes. 
5691 p 

5693 6SJ7 E No changes. 
6SK7 p 

5694 No practical substitute. 

5697 No practical substitute. 

5702 5784 G No changes. 

5703 5744 p No changes. 

5704 No practical substitute. 

5718 5719 p No changes. 

5719 5718 p No changes. 

5722 No practical substitute. 

5725 6AJ5 p No changes. 
6AK5 p 

5726 6X4 G Parallel circuits only. Rewire as follows: 
No. 7 to No. 6 

1 and 5 to 7 
2 to 

5731 955 p No changes. 

5744 5703 p No changes. 

5783 No practical substitute. 

5784 5702 G No changes. 

5785 No practical substitute. 

5787 No practical substitute. 

5812 2E30 G No changes. 

5823 No practical substitute. 

5824 25A6 p No changes. 
25B6 E 
25C6 p 
25L6 E 

5840 5899 G No changes. 
5900 G 
5901 G 

5847 No practical substitute. 

5879 No practical substitute. 

5896 No practical substitute. 

5897 5898 p No changes. 
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5898-XXL RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

5898 5897 p No changes. 

5899 5840 G No changes. 
5900 G 
5901 G 

5900 5840 G No changes. 
5899 G 
5901 G 

5901 5840 G No changes. 
5899 G 
5900 G 

5910 No practical substitute. 

5915 6BE6 E No changes. 

5931 No practical substitute. 

5932 No practical substitute. 

9001 5590 p No changes. 
5591 G 
9003 G 

9002 6AB4 p Rewire as follows: 
No. 2 to No. 7 

5 to 1 

9003 5590 G No changes. 
9001 G 

9004 No practical substitute. 

9005 No practical substitute. 

9006 No practical substitute. 

X6030 No practical substitute. 

XXFM 7X7 E No changes. 

XXL 6C5 E Reverse 6J5 to XXL procedure. 

6J5 E Reverse 6J5 to XXL procedure. 

6K7 E Reverse 6K7 to XXL procedure. 

7A4 E No changes. 
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TUBE. 

6AH6 

6AU6 

6T8 

12AT7 

12AU7 

1B4 

1E5GP 

6C6 

6F6 

6J7 

SUB. 

6AC7 

6BJ6 

6AL5 } 
6AQ6 

6AL5 
6AT6 

6AL5 
6AV6 

} 

} 

PERF. 

G 

G 

G 

G 

G 

6AL5 } 
12AV6 G 

7F8 

6SN7 

12BH7 

1E5GP 

1B4 

1603 
7700 

1611 

7000 

G 

G 

G 

E 

E 

E 
E 

E 

E 

RECEIVING TUBE SUBSTITUTION GUIDE ADDENDUM 

CIRCUIT CHANGES NECESSARY 

Change socket to octal and rewire as follows: 
No. 1 on miniature to No. 4 on octal 

2 W 3 
3 to 2 
4 ~ 7 
5 ~ 8 0 

ORIG. 

6 ~ 6 
7 to 5 

Connect pin 1 on octal to common ground on chassis. 

Parallel circuits only. Rewire as follows: Interchange leads between 
pins 2 and 7. 

The 6TB is a triple-diode triode tube. If a 6R8 is not available as a 
substitute. two tubes can be used if space permits. Of the tube combinations 
listed here one tube is a double diode (the 6AL5) while the other tubes are 
double-diode triode types. Of the substitute tubes only those elements nece
ssary to perform the required functions are used. 

Change socket to loctal and rewire as follows: 
No. 1 on noval to No. 3 on loctal 

2 W 1 
3 W 4 
4 W 2 
5 W 2 
6 W 6 0 

ORIG. 

7 to 8 
8 W 5 
9 ~ 7 

Change socket to octal and rewire as follows: 

ORIG 

No. 1 on noval to No. 
2 to 
3 to 
4 
5 
6 
7 
8 
9 

to 
to 
to 
to 
to 
to 

2 on octal 
1 
3 
7 
7 
5 
4 
6 
8 

sue. 

The above filament rewiring applies only if the leads from pins 4 and 5 
on the noval are tied together or to the same point. 

Parallel circuits only. No changes. 

No changes. 

No changes. 

No changes. 

No changes. 

No changes. 
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ADDENDUM RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

6Y7G 79 G Reverse 6N7 to 79 procedure. 

79 6Y7G G Reverse 6N7 to 79 procedure. 

1603 6C6 E No changes. 
7700 E 

1611 6F6 E No changes. 

7000 6J7 E No changes. 

7700 6C6 E No changes. 
1603 E 

IDENTICAL TUBES WITH UNLIKE HEATER VOLTAGE AND CURRENT RATINGS 

Substitute high voltage tubes for low voltage tubes in series circuits only with suitable shunt resistor when 
required. Substitute low voltage tubes for high voltage tubes in parallel circuits with voltage dropping resistor 
in series with filament -- in series circuits with suitable shunt resistor. For all cases see instructions in 
Section 1. The performance for each substitution is excellent. 

TUBE SUB. TUBE SUB. TUBE SUB. 

2A3 6A3 7B6 14B6 14B8 7B8 
2A5 42 7B8 14B8 14E6 7E6 
2A6 75 7E6 14E6 14E7 7E7 
2A7 6A7 7E7 14E7 14F7 7F7 
2B7 6B7 7F7 14F7 14F8 7F8 
6A3 2A3 7F8 14F8 14J7 7J7 

1276 7J7 14J7 14N7 7N7 
6A6 53 7N7 14N7 14N7 7N7 
6A7 2A7 7Q7 14Q7 14Q7 7Q7 
6A8 12A8GT 7R7 14R7 14R7 7R7 
6B7 2B7 12A8GT GAB 25B8GT 12B8G 
6B8 12C8 12BBG 25B8GT 25L6 1632 
6F5 12F5GT 12C8 6B8 30 RK42 
6H6 12H6 12F5GT 6F5 42 2A5 
6J5 12J5GT 12H6 6H6 53 6A6 
6J7 12J7GT 12J5GT 6J5 55 85 
6K7 12K7GT 12J7GT 6J7 56 56AS 
6KB 12KB 12K7GT 6K7 76 
6L6 1631 12KB 6KB 56AS 56 
6Q7 12Q7GT 12Q7GT 6Q7 76 
6SA7 12SA7 12SA7 6SA7 57 57AS 
6SC7 12SC7 12SC7 6SC7 57AS 57 

1634 12SF5 6SF5 58 58AS 
6SF5 12SF5 12SF7 6SF7 58AS 58 
6SF7 12SF7 l 2SG'7 6SG7 75 2A6 
6SG7 12SG7 12SH7 6SH7 76 56 
6SH7 12SH7 12SJ7 6S.T7 85 55 
6SJ7 12S,J7 12SK7 6SK7 1276 2A3 
6SK7 12SK'7 12SL7GT 6SL7GT 6A3 
6SL7GT 12SL7GT 12SN7GT 6SN7GT 1631 6L6 
6SN7GT 12SN7GT 1633 1632 25L6 

1633 12SQ7 6SQ7 1633 6SN7GT 
6SQ7 12SQ7 12SR7 6SR7 12SN7GT 
6SR7 12SR7 14A4 7A4 1634 6SC7 
7A4 14A4 14B6 7B6 RK42 30 
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SECTION 3 
TELEVISION RECEIVER FILAMENT CIRCUIT ARRANGEMENT 

The filaments of the tubes in most television re
ceivers are either arranged in parallel, series and 
parallel, or series-parallel circuits. It is necessary 
to know the filament arrangement of a particular tel
evision receiver before some of the tubes in the cir
cuit may be substituted because in many cases., a 
substitution will involve the addition of a resistor (or 
other circuit component), or the rearrangement of 
some part of the filament circuit to make for proper 
tube operating conditions. For example, the substi
tution of a tube with a 6.3 volt filament for one with 
a 12.6 volt filament requires the addition of a series 
resistor or a shunting resistor depending upon wheth
er the filament is in a parallel or a series circuit 
respectively. (see Section 1 ). 

In the following section all of the information 
about filament circuits needed to effect successful 
substitutions is given for most television receivers. 
The receivers are listed by model number (or chassis 
number for those sets having no model number) un
der the name of the manufacturer. In the second 
column is found the firs I page number of the sec lion 
in the Rider Television Manuals in which all of the 
servicing information as well as schematics for the 

Type No. of 

set are given. Under 11 Type Circuit",. a "P" indicates 
that all of the filaments are in parallel chains across 
the secondaries of the power and/or filament trans
formers, an 11 S,P11 indicates that some of the filaments 
are in parallel chains and some are in series circuits 
across the line.or power transformer,. and 11S-P11 in
dicates that the filaments are in a series-parallel 
circuit across the line. Where the filament arrange
ment is either 11 S, P" or 11S-P", the filament circuit 
is reproduced at the end of this section, and appears 
with the number shown in the "Schematic" column. 
The schematics numbered 1-6 are typical of the ma
jorityofparallelfilament circuits except for the addi
tion of one or two chains similar to those shown. The 
schematics 7-35 are reproductions of the 11S,P", and 
11S-P" circuits previously referred to. 

The number of circuits or chains into which the 
filaments of any set are divided appears under the 
"Number of Chains" column. NOTE: The IB3 high 
voltage rectifier circuit has not been included in the 
number of chains since this rectifier in practically 
all cases comes off the secondary of the horizontal 
output transformer. 

Type No. of 
Model 

Rider 
Man. 
Page Cir. Chains Sch. Model 

Rider 
Man. 
Page Cir. Chains Sch. 

ADMIRAL CORP. 

4Hl5A, 4Hl5B, Ch. 20Al; 4Jl, Radio Ch. 4-1 

4Hl5S, 4H15SN. Ch. 30Al, 30Bl. 30Cl, 
:rno1; 4111, Radio Ch. 

:l-17 

4H16A, 4H16B, Ch. 20Al; 4Jl. Radio Ch. 4-1 

4H16S, 4Hl6SN, Ch. 30Al, :JOBI, 30Cl. 
3001; 4Hl, Radio Ch. 

3-17 

4Hl7A, 4H17B, Ch. 20Al; 4Jl. Radio Ch. 4-1 

4H18C, 4Hl8CN, Ch. 20Bl; 4Kl, Radio Ch.4-1 

4H18S, 4H18SN, Ch. 30Al, 30Bl. 30Cl, 
30D1; 4Hl, Radio Ch. 

3-17 

4H19C, 4H19CN, Ch. 20B1; 4Kl, Radio Ch. 4-1 

4H19S. 4H19SN, Ch. :JOAl, 30Bl, 30Cl, 
30D1; 4HI, Radio Ch. 

4Hl15S, 4H115SN, 4Hl16S, 4Hll6SN, 
4Hl l 7S, 4Hl 17SN, Ch. 30Al, 30Bl, 
30Cl, 30D1; 4Hl, Radio Ch. 

:l-17 

3-17 

4Hl26A, 411126B, Ch. 21Al; 4JI, Radio Ch. 4-1 

4H126C, 4Hl26CN, Ch. 21Al; 4Kl, 
Radio Ch. 

4H126S, 4H126SN, Ch. 30Al, 30Bl, 
30Cl, 30D1; 4Hl, Radio Ch. 

4-1 

3-17 

4H137A, 4H137B, Ch. 21Al; 4Jl, Radio Ch. 4-1 

4Hl37S, 4H137SN, Ch. 30Al, 30B1, 30Cl, 3-17 
30D1; 4Hl, Radio Ch. 

4H145A, 411145B, Ch. 20Bl; 4Jl, Radio Ch. 4-1 

4H145C, 4H145CN, Ch. 20B1; 4Kl, Radio 4-1 
Ch. 

4H145S, 4H145SN, Ch. 30Al, 30B1, 
30Cl, 30D1; 4Hl, Radio Ch. 

3-17 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

5 

2 

5 

2 

5 

2 

5 

5 

2 

2 

5 

2 

5 

2 

2 

5 

3 

3 

3 

3 

3 

3 
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ADMIRAL CORP. (Cont'd) 

4Hl46A. 4H146B, Ch. 20Bl; 4,11, 
Radio Ch. 

4Hl46C, Ch. 20Bl; 4KI, Radio Ch. 

411146S, 4H146SN, Ch. 30Al, :JOBI, 
30Cl, 30D1; 4111, Radio Ch. 

4-1 

4-1 

3-17 

4H147A, 4Hl47B. Ch. 20Bl; 4JI, RadioCh.4-1 

4H147S, 4Hl47SN, 4Hl55S, 41!155SN, 
Ch. 30Al, 30Bl, 30CI, 30D1, 4HI. 
Radio Ch. 

4Hl56C. 4H156CN, Ch. 20Bl; 4Kl, 
Radio Ch. 

4Hl56S, 4Hl56SN, Ch. 30Al, 30B1, 
30Cl, 30D1; 4HI, Radio Ch. 

4H157A, 4Hl57B, Ch. 2061; 
4Jl, Radio Ch. 

4H157S, 4Hl57SN, Ch. 30Al, 30Bl, 
30Cl, 30D1; 4Hl, Radio Ch. 

4Hl65A, 4Hl65B, Ch. 20Bl; 
4Jl, Radio Ch. 

4Hl65S, 4Hl65SN, Ch, 30Al, 30B1, 30Cl, 
30D1; 4Hl, Radio Ch. 

4H166A, 4H166B, Ch. 20B1; 
4Jl, Radio Ch. 

4Hl66C, 4Hl66CN, Ch. 20B1; 
4Kl, Radio Ch. 

4H166S, 4Hl66SN, Ch. 30Al, 30BI, 30Cl, 
30D1; 4111, Radio Ch. 

4H167A, 4Hl67B, Ch. 20B1; 
4Jl, Radio Ch. 

4Hl67C, 4Hl67CN, Ch. 20Bl; 
4Kl, Radio Ch. 

3-17 

4-1 

:i-1 7 

4-1 

3-17 

4-1 

3-17 

4-l 

4-1 

3-17 

4-1 

4-1 
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p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 
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2 

5 :1 
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5 

2 

5 

2 

5 :l 

2 
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2 

2 

5 3 

2 
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RECEIVING TUBE SUBSTITUTION GUIDE 

Rider Rider 
Man. Type No. of Man. Type No. of 

Model Page Cir. Chains Sch. Model Page Cir. Chains Sch. 

ADMIRAL CORP. !Cont'd) ADMIRAL CORP. !Cont'd) 

4H167S, 4H167SN, Ch. 30Al, 30Bl, 30Cl, 3-17 p 5 3 30Fl6A, Ch. 20Bl; 4Kl, Radio Ch. 4-1 p 2 
30Dl; 4Hl, Radio Ch. 

30F17, Ch. 20Bl; 4Jl, Radio Ch. 4-1 p 2 
8Cll, Ch. 30Al; SCI, Radio Ch. 2-1 p 5 3 

30Fl7A, Ch. 20Bl; 4Kl, Radio Ch. 4-1 p 2 
8Cll, 8C11N, 8CllS, 8CllSN, 8Cll T, 3-17 p 5 3 
BCIITN, 8C11UL, Ch. 30Al, 30Bl, 30Cl, 36X36, 36X37, Ch. 24El; 39Xl6, 39Xl 7, 4-1 p 3 2 
30Dl; 4Hl, Radio Ch. Ch. 24Gl 

8Cl2, Ch. 30Al; SCI, Radio Ch. 2-1 p 5 3 AFFILIATED RETAILERS, INC. 

8Cl2, 8Cl2N, 8Cl2S, 8Cl2SN, 8Cl2T, 3-17 p 5 3 AR-TV-I0C, AR-TV-12X, AR-TV-12X 3-1 p 3 4 
8Cl2TN, 8C12UL,Ch. 30Al, 30Bl, 30Cl, 
30Dl; 4Hl, Radio Ch. AR-23-TV-l 3-8 p 3 2 

8Cl3, Ch. 30Al; SCI, Radio Ch. 2-1 p 5 3 
16CX, 816, 816CR 5-1 p 3 4 

8C13, 8C13N, 8Cl3S, 8C13SN, 8C13T, 3-17 p 5 3 
8Cl3TN, 8Cl3UL, Ch. 30AI, 30Bl, 30CI, AIR KING PRODUCTS CO., INC. 

30DI; 4Hl, Radio Ch. 
A-1000 2-1 p 3 5 

19AIIS, 19A11SN, 19Al2S, 19Al2SN, 3-1 p 2 
19Al5S, 19Al5SN, Ch. 19AI A-1001-A, A-2000, A-2001, A-2002 3-1 p 2 

20Xl I, 20Xl2, 20X122, Ch. 20Xl; 4-38 p 2 
4Ll, Radio Ch. 

12Cl, 12Tl, 12T2, Ch. 700 5-1 p 2 

16Cl, Ch. 700-1 5-3 p 3 2 
20Xi36, 20Xl45, 20Xl46, 20Xl47, 4-38 p 2 
Ch. 20YI; 4LI, Radio Ch. I 6C2, Ch. 700-1 5-3 p 3 2 

24Al2, 24Al25, Ch. 20Al 4-1 p 2 !6Kl, Ch. 700-2; 507, Radio Ch. 5-3 p 3 2 

24Al25AN, Ch. 20Xl; 4Ll, Radio Ch. 4-38 p 2 16Tl, Ch. 700-1 5-3 p 3 2 

24Cl5, 24Cl6, Ch. 20BI 4-1 p 2 712, Ch. 700 5-1 p 2 

24X15, 24Xl5S, 24Xl6, 24Xl6S, 24Xl 7S, 4-38 p 2 718R, Ch. 700-1 5-3 p 3 2 
Ch. 20Xl; 4Ll, Radio Ch. 

25Al5, 25Ai6, 25AI 7, Ch. 21AI 4-1 p 2 
ALLIED PURCHASING CORP. 

DIV. OF ALLIED STORES 

26X35, 26X36, 26X37, Ch. 24Dl; 4-1 p 3 2 
G-16, V16, 616, 816, Same as Tele-King 5-1 p 3 4 

29Xi6, 29Xl7, Ch. 24Fl 
616 

30Al2, 30Al2N, 30Al2S, 30Al2SN, 3-17 p 5 :l 

30Al2T, 30Al2TN, 30Al2UL, 30Al3, 910, Same as Tele-King 510 4-1 p 3 4 

30A13N, 30Al3S, 30Al3SN, 30Al3T, 
30Al3TN, 30Al3UL, 30Al4, 30Al4N, 912, Same as Tele-King 512 3-1 p 3 4 

30Al4S, 30A14SA, 30A14SN, 30Al4T, 
30A14TN, 30A14UL, Ch. 30Al, 30Bl, 1012, Same as Tele-King 612 3-1 p 3 4 

30Cl, 30Dl; 4Hl, Radio Ch. 
AL TEC LANSING CORP. 

30Al5 1-1 p 5 3 
ALC201 3-1 p 4 6 

30Ai5, 30Al5N, 30A15S, 30Al5SA, 3-17 p 5 3 
30A15SN, 30Al5T, 30Al5TN, 30Al5UL, 202A 4-l p 3 2 
Ch. 30Al, 30Bl, 30Cl, 30Dl; 4Hl, 
Radio Ch. 205 4-2 p 3 2 

30Al6 1-1 p 5 3 ANDREA RADIO CORP. 

30A16, 30A16N, 30Ai6S, 30Al6SN, 3-17 p 5 3 BCO-VJ12-2, Ch. VJ12-2 2-3 p 5 3 
30Al6T, 30Al6TN, 30Al6UL, Ch. 
30Al, 30Bl, 30Cl, 30Dl; 4Hl, Radio Ch. BCO-VJ15, Ch. VJ15 2-3 p. 5 3 

30Bl5S, 30Bl5SN, 30Bi6S, 30B16SN, 3-17 p 5 3 BT-VK12, Ch. VK12 2-8 p 5 3 
30Bl 7S, 30Bl 7SN, Ch. 30Al, 30Bl, 30CI, 
30Dl; 4Hl, Radio Ch. C-VJ12, CO-VJ12, Ch. VJ12, CO-VJ12-2, 2-3 p 5 3 

Ch. VJ12-2 
30C15S, 30Ci5SN, 30Cl6S, 30CI6SN, 3-17 p 5 3 

30Cl7S, 30Cl7SN, Ch. 30Al, 30Bl, 30Cl, CO-VJ15, Ch. VJ15 2-3 p 5 3 

30Dl; 4Hl, Radio Ch. 
CO-VK15, Corinthian; CO-VK16, Caronia; 2-8 p 5 3 

30F15, Ch. 20BI; 4Jl, Radio Ch. 4-1 p 2 Ch. VK15-16 

'.lOF15A, Ch. 20BI; 4KI, Radio Ch. 4-1 p 2 CO-VK16 Late, Caronia, Ch. VK-19 2-8 p 5 3 

30F16, Ch. 20Bl; 4Jl, Radio Ch. 4-1 p 2 CO-VK16"C", Dynasty, Ch. VK15-16 2-8 p 5 3 
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RECEIVING TUBE SUBSTITUTION GUIDE 
Rider Rider 
Man. Type No. of Man. Type No. of 

Model Page Cir. Chains Sch. Model Page Cir. Chains Sch. 

ANDREA RADIO CORP. (Cont'd! BACE TELEVJSJON CORP. (Cont'd) 

CO-VK124, Edgemont, Ch. VK124 2-8 p 5 3 160TM 2-1 p 3 5 

CO-VK125, Ridgeway, Ch. VK12 2-8 p 5 3 190-K, 190-KFD, 190KHD 2-1 p 3 5 

CVK19, Normandy, Ch. VK-19 2-8 p 5 3 BAGDAD TELEVJSJON CO., INC. 

CVK-126, Gramercy, Ch. VK12 2-8 p 5 3 19 Tube Set 2-1 p 2 

T-VJ12, Ch. VJ12 1-1 p 5 3 BELL TELEVISION, INC. 

TVK12, Saratoga; TVK-127, Sharron; 2-8 p 5 3 16DD, 16T, 16TD, 19DD, 19T, 19TD, 4-1 p 3 5 
Ch. VK12 1502, 1503, 2002, 2003 

ANSLEY RADIO & TELEV.1 INC. BELMONT RADIO CORP. 
(RAYTHEON) 

701 2-1 p 3 5 
Coronet 3-1 S-P 9 10 

702, 113 AM-FM, Radio 2-2 p 3 5 
Observer 3-1 S-P 3 9 

717, 718, 725, Ch. P-101 4-1 p 3 5 
A-7DX22-P, Series A 4-1 S-P 3 9 

ASSOCIATED MERCHANTS CORP. 
A-10DX22, Observer; A-10DX24, Ch. A, 3-1 S-P 6 10 

AM510, Same as Tele-King 510 4-1 p 3 4 B, C, D; Radio Ch. 

AM712, Same as Tele-King 712 4-1 p 3 4 B-10DX22, Ch. A, B, C, D; Radio Ch. 3-1 S-P 6 10 

THE ASTATIC CORP. C-1102, Ch. 12AX22 4-6 p 2 

AT-I, Booster 4-1 p C-1104B, Ch. 12AX27 5-1 p 3 2 

ATWATER TELEVISION CO. C-1401, Ch. 14AX21 5-9 p 3 2 

135, 513 5-1 p 3 2 C-1602, Ch. 16AX23, 16AX25, 16AX26 5-21 p 2 

AUTOMATIC RADIO MFG. CO., INC. 7DX21 2-6 S-P 3 9 

AR-TV-709 2-1 S-P 2 7 7DX21, Series B 2-6 S-P 3 9 

TV-12-49, TV-12-50 4-1 S-P 3 8 10AXF43, Ch. A, B, C, D; Radio Ch. 3-1 S-P 3 9 

TV-16-49, TV-16-50, TV-16-51 3-1 p 3 2 10DX21, Ch, A, B, C, D; Radio Ch. 2-1 S-P 6 10 

TV-1205 5-5 S-P 3 8 10DX22, 10DX24, Coronet, Ch. A, B, C, 31-1 S-P 6 10 
D; Radio Ch. 

TV-1205, Series B 5-1 p 

18DX21 2-6 S-P 3 9 
TV-1294 5-5 S-P 3 8 

18DX21A 2-6 S-P 3 9 
TV-1294, Series B 5-1 p 

21A21 1-1 p 2 
TV-1605, TV-1615 5-5 S-P 3 8 

22A21, 22AX21, 22AX22 1-25 p 2 
TV-1649, TV-1650, TV-1651, Series B 5-6 p 3 2 

TV-1694 5-5 S-P 3 8 BENDIX RADIO DIV. 

TV-5001 5-2 p 235Bl 2-1 p 2 

TV-5006 5-2 p 235Bl, Codes A, B, C, D, E, F, G, H, 1, 3-1 p 2 
J, K, L, M, MA, MB, MC, MD 

TV-5012 5-2 p 
23Ml 2-1 p 2 

TV-5061, TV-5077 5-2 p 
325M8, Codes A, B, C, D, E, F, G, H. I, 

TV-5111 5-2 p J, K, L, M, MA, MB, MC, MD 3-1 p 2 

BACE TELEVISION CORP. 2001, 2002, 2020, 2021; 2000 Series 3-21 p 3 2 

16 RCC, 16 RCH, 19 RCC, 19 RCH 4-1 p 5 3 2025 4-1 p 3 2 

150-D 2-1 p 5 1&5 2051 5-1 p 3 2 

160C 2-1 p 5 3001, 3002, 3030, 3031; 3000 Series 3-21 p 3 2 

160-K 2-1 p 5 3033 4-1 p 3 2 
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RECEIVING TUBE SUBSTITUTION GUIDE 

Rider Rider 
Man. Type No. of Man. Type No. of 

Model Page Cir. Chains Sch, Model Page Cir. Chains Sch. 

BENDIX RADIO DIV. !Cont'd) CROSLEY DIV. 

3051, 6001 5-1 p 3 2 
AVCO MFG. CORP. (Cont'd) 

9-413B, 9-413B-2 3-1 p 4 6 
6002 4-1 p 3 2 

9-414B 4-1 p 4 6 
6003 5-1 p 3 2 

9-419Ml-LD, 9-419M3-LD 4-26 p 3 2 
6100 5-1 p 3 2 

9-420M 4-38 p 4 6 
BRUNSWICK 

See RADIO & TELEVISION INC. 9-422M, 9-422MA 4-47 p 3 2 

BUD RADIO CO. 9-422M-LD 5-1 p 3 2 

TAB-98, Booster 2-1 p 9-423M 4-59 p 4 6 

TAB-99, PreAmp 2-1 p 9-423M-LD 5-14 p 4 6 

CALBEST ENGINEERING & ELECTRONICS CO. 9-424B 4-38 p 4 6 

5082, 5086, 5086R, 5089, 5089R 5-1 p 3 2 9-425 3-9 p 3 4 

CAPEHART- FARNSWORTH CORP. 10-401 5-25 p 3 4 
Also See FARNSWORTH TELEV. & RADIO CORP 

10-414MU, 10-416MU, 10-416Ml U 5-37 p 4 6 
3001-B, 3001-M, 3002-B, 3002-M, Ch. 4-1 S,P 3 15 

C-272; Ch. CX-30 10-419MU 5-42 p 3 4 

3004-M, Ch. C-268; 3006-M, Ch. C-274; 4-17 p 3 2 307TA, 307TA-50 1-1 p 3 5 
CX-31 

348CP, Ch. TRI, TR2, TR3 2-15 p 3 6 
3007-M, Ch. C-276; Ch. CX-30 4-1 S,P 3 15 

THE DENMAR TELEVISION CO. 
3011-B, 3011-M, 3012-B, 3012-M, 5-1 p 2 
Ch. C-281; Ch. CX-33 630-HV 3-1 p 3 6 

4001-M, Ch. C-268; 4002-M, Ch. C-274; 4-17 p 3 2 DE WALD RADIO MFG. CORP. 
Ch. CX-31 

BT-100, BT-101 2-1 p 3 5 
CERTIFIED RADIO LABORATORIES 

CT-101 3-1 p 3 5 
47-71 1-1 p 3 2 

CT-102, CT-103, CT-104 3-2 p 5 3 
48-10 1-1 p 3 2 

DT-120 4-1 p 5 3 
49-10 2-1 p 3 2 

DT-161 4-1 p 5 3 
49-710 2-1 p 3 2 

DT-1020, DT-1030, DT-X-160 4-1 p 5 3 
4920 4-1 p 4 6 

ALLEN B. DUMONT LABORATORIES, INC. 
CERTIFIED TELEVISION LABORATORIES 

See CERTIFIED RADIO LABORATORIES Inputuner 1-1 p 

CLEERVUE TELEVISION CORP. RA-101, Devonshire, Hampshire, 1-7 p 6 4&5 
Plymouth, Revere, Sherwood, 

Hollywood, Regency 1-1 p 3 5 We5:tminster 

CONSOLIDATED TELEVISION CORP. RA-101-B 2-1 p 6 2&5 
Also See TELE-KING CORP. 

RA-102, RA-102-Bl, RA-102-B2, 1-34 p 3 5 
2315 1-1 p RA-102-B3, Clifton, Club 

CORNELL TELEVISION, INC, RA-103, Chatham, Savoy 1-58 p 3 2 
See VIDEO CORP. OF AMERICA 

RA-103-D, Canterbury, Rumson, 3-1 p 4 6 
CROSLEY DIV. Sheffield; RA-104-A, Hastings, 

AVCO MFG. CORP. Wellington 

9-403M, 9-403MA, 9-403M-2 3-1 p 4 6 RA-105, Colony, Stratford, Westbury, 2-5 p 4 5 
Whitehall 

9-404M 4-1 p 4 6 
RA-105-B, Sussex 4-5 p 4 5 

9-407, 9-407M, 9-407-1, 9-407M-2, 2-1 p 2 2 
9-407M-3 RA-106, Club 20 2-34 p 4 5 

9-409M3-LD 4-13 p 3 2 RA-108-A, Bradford, Mansfield 4-5 p 5 5&1 
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RECEIVING TUBE SUBSTITUTION GUIDE 
Rider Rider 
Man. Type No. of Man. Type No. of 

Model Page Cir. Chains Sch. Model Page Cir. Chains Sch. 

ALLEN B. DUMONT LABORATORIES, INC. (Cont'd) EMERSON RADIO & PHONO. CORP. !Cont'd! 

RA-110-A, Fairfield, Westwood 3-1 p 4 6 651D, 658B, Ch. 120124B 5-27 p 3 4 

DYNAMIC TELEV. ASSOCIATES1 INC. 470606, Tuner 5-1 p 

TU-!0C 2-1 p 3 2 ESPEY MFG. co.I INC. 

ELECTROMATIC MFG. CORP. 3-Inch Kit 1-1 p 3 2 

IOI, 120-A 5-1 S-P 3 11 FADA RADIO & ELECTRIC co.I INC. 

ELECTRO-TECHNICAL INDUSTRIES R-1025, R-1050 5-1 p 3 5 
(TELEKIT) 

7 Telekit 1-1 p 3 2 TV-30 2-1 p 3 5 

7-A 2-1 p 4 6 799 2-1 p 3 5 

7B 3-1 p 4 6 880 3-1 p 3 5 

10 Telekit 1-23 p 6 3 895; 891, Radio Ch. 4-7 p 3 5 

10-A 2-11 p 4 5 899 2-1 p 3 5 

!OB 4-8 p 4 6 925 4-1 p 3 5 

13B-KT Tuner; !6CK, Conversion Kit 4-14 p 930, 940 3-20 p 3 5 

EMERSON RADIO & PHONO. CORP. 965 4-1 p 3 5 

527, Ch. 120019 1-1 p 3 4 FARNSWORTH TELEV. & RADIO CORP. 
Also See CAPEHART-FARNSWORTH CORP. 

545, Ch. 120047 1-8 p 3 2 
GV-260 1-1 p 4 3 

571, Ch. 66B 2-1 S-P 3 12 
U-12-A, Capehart 2-9 p 3 2 

571, Ch. 86B 2-1 S,P 3 12 
504P!6, Ch. U-12 2-9 p 3 2 

585, Ch. !20025B, 120088B; 3-1 S,P 3 12 
120024B, 120081B, Radio Ch. 3-11 s I 651-P 2-1 p 4 3 

600, Ch. 120103B 4-1 S-P 3 13 661-P 2-1 p 4 3 

606, Ch. 66B 2-1 S-P 3 12 FEDERAL TELEVISION CORP. 

606, Ch. 86B 2-1 S,P 3 12 1501 TV 4-1 p 3 2 

608, Ch. 120089B 3-19 p 3 4 FEDERAL VIDEO CORP. 

611, Ch. 87B 2-1 p 2 209, 309, 409, Ch. 31 3-1 p 3 5 

614, Ch. 120110B, 120110C 4-9 p 3 4 FERGUSON RADI01 INC. 

618, Ch. 120090B, 120090D; 3-1 p 2 749PTV, 749TV 3-1 S-P 3 16 
120081B, Radio Ch. 3-11 s I 

!049TVT 3-2 p 3 2 
621, Ch. 120098B; 622, Ch. 120098P 4-21 p 3 4 

THE FIRESTONE TIRE & RUBBER CO. 
626, Ch. 120104B, 120104BJ 3-19 p 2 

13-G-3 3-1 S-P 2 17 
628, Ch. 120098B 4-21 p 3 4 

13-G-4 4-1 p 4 6 
629D, Ch. 120124B 5-27 p 3 4 

13-G-5 3-5 p 4 3 
630, Ch. 120099B 4-21 p 3 4 

13-G-33 4-6 S-P 2 17 
631, Ch. 120109B; 632, Ch.120096B; 5-6 p 3 4 

633, Ch. 120114B FREED-EISEMANN 
See FREED RADIO CORP. 

637, Ch. 120110B, !20110C 4-9 p 3 4 
FREED RADIO CORP, 

639, Ch. 120103B 4-1 S-P 3 13 (FREED-EISEMANN) 

644, 647, Ch. 120113B, 120113C 4-U p 3 4 55, Ch. !620C 5-1 p 4 5 

648B, Ch. 120110-E 4-9 p 3 4 56, Ch. 1620 3-1 p 4 5 

650, Ch. 120113B, 120113C 4-9 S,P 4 14 77, Ch. 1610 3-1 p 4 5 
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GAMBLE- SKOGMO1 INC. GAROD RADIO CORP. (Cont'd) 

FA43-8965A, FA43-8965B 3-1 S-P 3 9 2043T 4-10 p 3 4 

FA43-8966 4-1 S-P 6 10 2546T 4-10 p 3 4 

TV43-8908 4-15 p 3 2 2547T 4-10 p 3 4 

TV43-8960 3-10 p 3 2 2548T 4-10 p 3 4 

94TV1-43-8940A 4-21 p 2 1 2549T 4-10 p 3 4 

94TV2-43-8970A, 94TV2-43-8971A 3-17 p 4 6 3912TVFMP; llFMT, Radio 1-1 p 4 6 

94TV6-43-8953A 5-9 p 3 2 3915TVFMP; 9FMT, Radio 2-12 p 4 6 

GAROD RADIO CORP. GENERAL ELECTRIC CO. 

10TZ20, Ambassador; 10TZ21, Malibu; 4-5 p 4 6 HM-171 1-1 p 3 2 
10TZ22, Monticello; 10TZ23, Catalina 

HM-185 1-3 p 3 2 
12TZ20, Belvedere; 12TZ21, Claridge; 4-5 p 4 6 

l2TZ22, Caronet; 12TZ23, Carlton HM-225, HM-225B 1-14 p 2 

l 5TZ24, 15TZ25, 15TZ25, 15TZ27 4-5 p 4 6 HM-226B, HM-226-7A 1-14 p 2 

19C6, 5-18 p 3 4 10Cl01, 10Cl02, l0Tl, 10T4, 10T5, 10T6 5-1 S-P 2 19 

900 Ser:es 2-1 p 4 6 12Cl01, 12Cl02, 12Cl05 5-25 S-P 2 19 

1000 Z-1 p 4 6 12Cl07, 12Cl08, 12Cl09 5-35 S-P 2 20 

1042G 3-7 p 3 4 12Cl07, 12Cl08, 12Cl09, B Version 5-35 S-P 2 20 

1042T 4-10 p 3 4 12Kl 5-12 S-P 2 19 

1043G 3-7 ? 3 4 12Tl 5-25 S-P 2 19 

1043T 4-10 p 3 4 12T3, 12T4 5-35 S-P 2 20 

1100 2-1 p 4 6 12T3, 12T4; B Version 5-35 S-P 2 20 

E42 4-1 p 3 4 800A, BOOB, 800C, 800D 4-1 S-P 2 18 

E43 4-1 p 3 4 801, Early, Late 1-28 p 3 2 

1200 2-1 p 4 6 802 1-52 p 4 6 

1244T 4-12 p 3 4 803 2-1 p 4 6 

1245T 4-10 p 3 4 805, Early, S, T, U., W, Versions 3-1 S-P 2 18 

1344 4-1 p 3 4 806, 807, Early, S, T, U, W, Versions 3-1 S-P 2 18 

1345 4-1 p 3 4 809, Early, S, T, l', W, Versions 3-1 S-P 2 18 

1346T 4-11 p 3 4 810 2-11 p 5 5 

154-T 4-10 p 3 4 811 2-11 p 5 5 

1548T 4-10 p 3 4 814 2-22 p 5 5 

154i?T 4-10 p 3 4 817, S, T, U, W, Versions 4-9 S-P 2 18 

4-1 p 3 4 818 4-24 S-P 2 18 

4-1 p 3 4 820 3-16 p 5 5 

4-1 p 3 4 821, S, T, U, W, Versions 4-9 S-P 2 18 

4-1 p 3 4 830., Early, R, Ts Versions 3-31 p 5 5 

5-15 p 3 4 835, Early, R, Versions 3-45 p 4 5 

5-18 p 3 4 840 4-34 p 5 5 

4-15 p 3 4 901, Preliminary 1-73 p 5 3 
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GENERAL ELECTRIC CO. (Cont'd) INDUSTRIAL TELEV., INC. (Cont'd) 

901, Final 2-32 p 5 3 IT-13R 2-1 p 4 6 

91 o, Preliminary 1-73 p 5 3 IT-15R, Guest Television 2-4 p 2 1 

910, Final 2-32 p 5 3 IT-21R, IT-21R-l, IT-21R-2, Ch. 4-1 p 3 4 

GENERAL INSTRUMENT CORP. IT-22R 2-6 p 3 2 

TVA 3-1 p 1 IT-26R 3-1 p 7 2&6 

TVB 2-1 p 1 IT-35R 3-1 p 7 2&6 

TVB Revised, TVC 3-1 p 1 IT-39R, IT-40R, IT-42R, IT-46R 3-1 p 7 2&6 

44, Revised 5-1 p 1 IT-48R-l-2-3-4 5-1 p 3 2 

44TV Tuner 4-1 p 1 326 3-1 p 7 2&6 

GILFILLAN BROS., INC. 721, 821, 921, 1021 4-1 p 3 4 

1-1 p 3 2 INTERNATIONAL TELEV. CORP. 

GUTHMAN INTERNATIONAL CORP. D16 3-1 p 3 5 

34-1024, Tuner 3-1 p 1 E-16 4-1 p 2 

THE HALLICRAFTERS CO. INTERSTATE STORES BUYING CORP. 
(PLYMOUTH) 

T-54 1-1 5-P 2 2 
IS510, Same as Tele-King 510 4-1 p 3 4 

T-6'1 4-1 p 3 2 
IS812, Same as Tele-King 512 3-1 p 3 4 

T-68 4-1 p 3 2 
250, 350, 750 p 2 2 

50!: 1-1 S-P 2 2 
JACKSON INDUSTRIES 

3-8 p 3 2 
5000TV, 5050CTV, 520CTV !i250CTV, p 2 

4-18 p 3 2 5600TV, 5650CTV 

5-1 p 3 2 JAMAICA RADIO TELE MFG. CO. 

HOFFMAN RADIO CORP. RTP 3-1 p 2 1 

2-1 p 3 5 W3S, DeLuxe 3-2 p 2 1 

3-1 p 3 2 JERROLD ELECTRONICS CORP. 

3-1 p 3 2 TV-FM, Boos:er 2-1 p 1 

3-1 p 3 2 TV-FM, Ser>.es 5, Eoos::er 3-1 p 1 

KAYE-HALBERT 
3-1 p 3 2 See TELINDUSTRIES, INC. 

HOWAlW RADIO CO. ~ 

2-1 p 3 5 5-1 p 2 5 

l.D.E.A. 
See INDUSTRIAL DEVELOPMiirr ENG. ASSOCIATE~ INC. 

5-1 p 3 5 
INDUSTRIAL DEVELOPMENT ENG. ASSOCIA!!:§i INC. 

(l.D.E.A.) 

Regeney 4-1 p 1 

Regeney 4-1 p 1 THE MAGNAVOX CO. 

INDUSTRIAL TELEV., INC. 2-1 p 3 2 

1-1 p 6 2&5 2-1 p 3 2 

1-11 p 4 2-1 p 3 2 

2-1 p 4 6 3-1 p 3 2 
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THE MAGNAVOX CO. (Cont'd) MONTGOMERY WARD !Cont'd) 

CT-221 2-1 p 3 2 84HA-3010A, 84HA-3010B, 84HA-3010C 5-1 p 3 2 

CT-222 3-1 p 3 2 94BR-3004, 94BR-3004C, 94BR-3004D, 5-10 S-P 3 9 
94BR-3005, 94BR-3005C 

CT-224, CT-235 4-1 p 2 
94BR-3004E 5-10 S-P 3 10 

CT-237, CT-238 3-1 p 3 2 
94BR-3017A 3-11 S-P 3 9 

MCT 228 4-14 p 3 2 
94BR-3021A, 94BR-3024A, Code 1 4-17 p 2 

MAJESTIC RADIO & TELEV. CORP. 
94GSE-3015A 4-22 p 3 4 

7TV850, Ch. 18C90 3-1 p 2 
94GSE-3018A 5-29 p 3 4 

MAJESTIC RADIO AND TELEVISION, INC. 
94GSE-3025A, 94GSE-3033A 5-38 p 4 3 

19C6, 19C7, 1672, 1673, 1674, 1675, 5-12 p 3 4 
1974, 1975 94WG-3022A, 94WG-3026A, 94WG-3026B, 4-38 p 4 6 

94WG-3026B, 94WG-3029A, 94WG-3029B 
MARS TELEVISION INC. 

MOTOROLA INC. 
1200 2-1 p 3 5 

VF102, VF102-A, VF102-C, Ch. TS-7; 2-1 p 5 3 
MASCO HS-108, Radio Ch. 

See MARK SIMPSONMFG. CO., INC. 
VF103, VF103M, Ch. TS-8 4-1 p 5 6 

JOHN MECK INDUSTRIES, INC. 
VK101, Early, Late, Ch. TS-3 1-53 p 5 3 

XA-701, XB-702, XC-703 3-1 S-P 3 16 
VK106, Ch. TS-9, TS-98, Revised 2-27 S, p 3 12 

XL-750 3-1 p 3 2 
VK106, Ch. TS-9A, TS-9B, TS-9D 3-1 p 4 6 

XM-751, XN-752, XO-774, XQ-776, 4-1 p 3 4 
XR-778, XS-786, XT-785 VK106B, VK106M, Ch. TS-9, TS-9B 3-1 s, p 3 12 

MEISSNER MFG. DIV. VK106B, VK106M, Ch. TS-9B, TS-9C, 3-1 p 4 6 
MAGllRE INDUSTRIES, INC. TS-9D 

24TV 2-1 p 3 2 VT71, Ch. TS-4 1-1 S-P 3 22 

25TV 4-1 p 3 2 VT71, Ch. TS-4B, TS-4C, TS-4D, TS-4E, 2-34 S-P 3 24 
TS-4F, TS-4G, TS-4H, TS-4J 

MERRICK TELEVISION CO. 
VT105, Ch. TS-9A, TS-9C, TS-9D 3-1 p 4 6 

Vis ionmas ter 2-1 p 4 6 
VT105M, Ch. TS-9, TS-9B; Revised 2-27 s, p 3 12 

MIDWEST RADIO & TELEV. CORP. 
VT105M, Ch. TS-9A, TS-9C; TS-9D 3-1 p 4 6 

JR-32, Ch. CJ-32, CR-30 4-11 p 2 
VT107, Ch. TS-9, TS-9B; Revised 2-27 s. p 3 12 

JX-26, JXA-24, Ch. CX-26, CXA-24 4-5 p 2 
VT107, Ch. TS-9A, TS-9C; TS-9D 3-1 p 4 6 

MX-22, MXA-20, Ch. CM-22, CMA-20 4-1 p 2 
VT107M, Ch. TS-9, TS-9B; Revised 2-27 s, p 3 12 

TRC-12, Ch. TR12 4-16 p 4 6 
VT107M, Ch. TS-9A, TS-9C; TS-9D 3-1 p 4 6 

XA-12, Ch. CA-12; XT-12, Ch. CT-12 3-1 p 4 5 
VT121, Ch. TS-15, TS-15A, TS-15B, 3-26 p 5 6 

932, Ch. CA-12; 936, Ch. CT-12 3-1 p 3 2 TS-15C, TS-15Cl 

945, Ch. TR12 4-16 p 3 2 7VT1, 7VT2, 7VT5, Ch. TS-18, TS-18A 4-11 S-P 3 26 

MITUS, INC. 10T2, Ch. TS-14B 4-19 p 3 4 

Master No. 2 System 1-1 p 5 3 10VK9, 10VT3, Ch. TS-9E, TS-9Dl 3-18 p 4 6 

MONTGOMERY WARD 10VK12, 10VK12R, 10VK22R, l0VTl0, 4-19 p 3 4 
l0VTl0B, l0VTl0R, 10VT24R, Ch. 

84GSE-3011A 4-1 p 3 4 TS-14, TS-14A, TS-14B 

84HA-3002A 3-1 S-P 3 25 12Kl, 12KlB, 12K2, 12K2B, 12Tl, 4-19 p 3 4 
12TlB, Ch. TS-23B 

84HA-3002B 3-6 S-P 3 25 
12VF4B, 12VF4R, 12VF4R-C, Ch. 4-19 p 3 4 

84HA-3007A, 84HA-3007B, 84HA-3007C 4-7 p 3 2 TS-23, TS-23A 
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MOTOROLA lNC. NORTH AMERICAN PHILLIPS CO.1 INC. 
c:&oRELCoJ 

12VF26B, 12VF26B-C, 12VF26lt, p 3 4 
12VF26R-C, Ch. TS-23A, TS-23B 160, Protelgram 3-1 p 

12VK11, 12VK11B, 12VK11R, 4-19 p 3 4 
Ch. TS-23, TS-23A, TS-23B OLYMPIC RADIO & TELEV. INC. 

12VK15B, 12VK15R, Ch. TS-30, TS-30A 5-8 p 3 4 DX-214, DX-215, DX-216, Serial No. 4-1 p 

H-200,001 to H-205,000 
12VT13, 12VT13B, 12VT13R, 4-19 p 3 4 
Ch. TS-23, TS-23A, TS-23B DX-619, DX-620, DX-621, DX-622, 5-1 p 

DX-931, DX-932, DX-950 
16K2L, 16K2LB, Ch. TS-52 4-19 p 3 4 

TV-104, Cruzair; TV-105, TV-106, 3-1 p 
16VK1B, 16VK1R, Ch. TS-52 4-19 p 3 4 Challenger; TV-107, Pacemaker; 

TV-108, DeLuxe Ten 
16VK7B, 16VK7R, Ch. TS-16, TS-16A 4-30 p 3 4 

TV-922 2-1 p 

19Fl, 19F1B, 19Kl, Ch. TS-67, TS-67A 5-22 p 3 4 
TV-922L, DeLuxe Ten 3-1 p 3 2 

MULTIPLET-ELEV. MFG. CO. TV-928 2-1 p 4 6 

M-1500, M-2000 2-1 p 4 5 TV-944, Beverly; TV-945, Plaza; 3-1 p 3 
TV-946, Champion 

MR-1500, MR-2000 2-2 p 4 5 
TV-947, Baronet; TV-949, TV-950 3-11 p 3 2 

MT-1250 2-1 p 4 5 
XL-210, XL-211,, XL-612, XL-613 5-8 p 3 4 

MUNTZ T-V1 INC. 
PACKARD-BELL CO. 

M-12, Cb. M-158 3-1 p 3 4 
1091, Ch. 3091; 1080, Radio Ch. 4-1 p 3 5 

M-20, M-21, M-22, Ch. M-159-A 3-2 p 3 4 
2J)0l-TV, 2002-TV 5-1 p 3 4 

M30, Ch. TV16Al; M31, Ch. TV16A2; 5-1 p 3 4 
M31R, M32, Ch. TV16A3 209_1-TV, 2092-TV 5-3 p 3 4 

M-159, Ch. 4-1 p 3 4 2291 TV, 2292TV, 2293TV, 2294TV, 4-10 p 3 4 
2295TV, 2296TV 

M-159-B, Ch. 3-3 p 3 4 
2297-TV, DeLuxe, Standard; 2298-TV 4-16 p 3 4 

M-169, Ch. 3-4 p 3 4 
2601-TV, 2692-TV 5-9 p 3 5 

M-169, Ch., Revised 4-2 p 3 4 
2981, Ch. 4-5 p 3 5 

NATIONAL CO.1 INC. 2991-TV 4-20 p 3 5 

NC-TV-7, NC-TV-7M, NC-TV-7W; 2-1 S-P 2 23 3191TV, 3192TV 4-2'i p 3 5 

1st Revision 3-1 S-P 2 23 
2nd Revision 3-3 p 4 6 3193TV, 3194TV; 10520, R-F Tuner 3-1 p 3 5 

NC-TV-l0C 4-1 p 4 6 3381TV 3-4 p 3 5 

NC-TV-l0T 4-1 p 4 6 4580TV 3-12 p 5 l & 5 

TV-1001, TV-1025 4-1 p 4 6 4691-TV 4-23 p 5 l & 5 

TV-1201 5-3 p 4 6 10527, R-F Tuner 3-23 p 

TV-1226, TV-1601, TV-1625 5-3 p 4 6 
PATHE TELEVISION CORP. 

NEW ENGLAND TELEV. CO. 
12-2, Ch. 700 5-4 p 2 

Custom Console 2-1 p 4 6 
16-21, 16-22, 16-23, 16-24, 16-25 5-9 p 3 2 

THE NIELSEN TELEV. CORP. Ch. 700-1 

1018 2-1 p 3 5 PHILCO CORP. 

1618 4-1 p 3 5 48-700 2-1 p 3 2 

48-1000, 48-1000-5, Code 125; 1-1 p 3 4 
NORELCO Code 122 2-20 p 3 4 

See NORTH AMERICAN PHILLIPS CO., INC. Code 121 2-37 p 3 4 
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PIDLCO CORP. (Cont'd) PILOT RADIO CORP. (Cont'd) 

48-1001, Code 121 1-17 p 3 4 TV-37U 2-1 S-P 2 27 

48-1001, Code 122 1-17 p 3 4 TV-40, TV-42 2-8 p 5 5 

48-2500, Code 122; 48-2500, 48-2500-5 1-23 p 3 4 TV-44 Series, TV-46, TV-47 3-1 p 3 5 

49-1002 2-70 p 3 2 TV-120 Series, TV-121 3-10 p 3 2 

49-1040, Code 121 3-1 p 3 2 TV-125 5-1 p 3 2 

49-1040, Code 123 4-3 p 3 2 TV-161 5-1 p 4 6 

49-1075 2-70 s. p 4 12 TV-950, TV-952 2-8 p 5 5 

49-1075, 49-1076, Code 122 4-25 s. p 4 12 PLYMOUTH 
See INTERSTATE STORES BUYING CORP. 

49-1076, Code 123; 49-1077, Code 122 4-3 s. p 4 12 
RADIO CORP. OF AMERICA 

49-1150, Codes 121A, 121B, 122A, 122B 3-4 p 3 2 (RCA) 

49-1150, Codes 123A, 123B, 124A, 124B 3-19 p 3 2 Sl000, Ch. KCS31-l; RC617B, Radio Ch. 5-48 p 3 2 

49-1175, Codes 121A, 121B, 122A, 122B 3-4 s. p 4 12 Tl00, Ch. KCS38 5-65 p 3 2 

49-1175, Codes 123A, 123B, 124A, 124B 3-19 s. p 4 12 Tl20, Ch. KCS34C 5-80 p 3 2 

49-1240 2-70 p 3 2 Tl21, Ch. KCS34C 5-95 p 3 2 

49-1240, Code 123 4-25 p 3 2 TRK-5, Ch. KC-3A; RC-429, Radio Ch. 1-1 p 4 5 

49-1240, Code 124 4-3 p 3 2 TRK-9, Ch. KC-4A, KC-4C; 1-14 p 5 5 
RC-427A, Radio Ch. 

49-1275 2-70 s. p 4 12 
TRK-12, Ch. KC-4, KC-4B; 1-14 p 5 5 

49-1278, Code 122 4-25 s. p 4 12 RC-427, Radio Ch. 

49-1278, Code 123, 49-1279, Code 122; 4-3 s. p 4 12 TRK-90, Ch. KC-4H; RC-427G, Radio Ch. 1-14 p 5 5 
49-1280, Code 121 

TRK-120, Ch. KC-4F, KC-4J; 1-14 p 5 5 
49-1450, Codes 121A, 121B 3-4 p 2 RC-427F, Radio Ch. 

49-1450, Codes 123A, 123B 3-19 p 2 TT-5, Ch. KC-3 1-1 p 4 5 

49-1450, Codes 123TA, 123TB 3-23 p 2 8PCS41, 8PCS41-B, 8PCS41-C, 2-1 p 7 2 & 6 
Ch. KCS-24B-l, KCS-24C-l 

49-1475, Codes 121A, 121B 3-4 s. p 4 12 
8T241, 8T243, 8T244, Ch. KCS-28 3-1 p 3 2 

49-1475, Codes 123A, 123B 3-19 s. p 4 12 
8T270, Ch. KCS-29; 8TC270, 8TG271, 3-15 p 3 2 

49-1475, Codes 123TA, 123TB 3-23 s. p 4 12 Ch. KCS-29A 

49-1480, Codes 121A, 121B 3-4 s. p 4 12 8TK29, Ch. KCS-32A, KCS-32C; 3-29 p 4 3 
RK-135, RK-135A, Radio Ch. 

49-1480, Codes 123A, 123B 3-19 s. p 4 12 
8TK320, Ch. KCS33A-l; RK135A-l, 4-1 p 4 3 

49-1480, Codes 123TA, 123TB 3-23 s. p 4 12 Radio Ch. 

50-Tl104, Code 123 4-27 p 3 4 8TR29, Ch. KCS-32, KCS-32B; 3-29 p 4 3 
RK-135, RK-135A, Radio Ch. 

50-Tl105, 50-Tl106 5-1 p 3 4 
8TS30, Ch. KCS-20J-1, KCS-20K-2 2-11 p 3 5 

50-Tl400, 50-Tl402, 50-Tl404 4-27 p 3 4 
8TV41, Ch. KCS-25D-l, KCS-25E-2; 2-26 p 3 5 

50-T1600, 50-Tl632, 50-Tl633, Code 121 5-17 p 3 4 RK-ll 7A, Radio Ch. 

PIDLHARMONIC RADIO CORP. 8TV321, 8TV323, Ch. KCS-30-1; 3-43 p 3 2 
RC-616B, RC-616C, RC-616J, RC-616K, 

TV-1049, TV-1249 2-1 p 4 6 Radio Ch. 

PIDLMORE MFG. CO.1 INC. 9PC41, Ch. KCS24C-l, KCS24D • 4-16 p 7 2 & 6 

P30 2-1 p 3 5 9T240, Ch. KCS28; 9T240K, Ch. KCS28A 4-26 p 3 2 

PILOT RADIO CORP. 9T246, Ch. KCS28C, KCS38 4-41 p 3 2 

TV-37 2-1 S-P 2 27 9T256, Ch. KCS38C 5-1 p 3 2 
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RADIO CORP. OF AMERICA (Cont'd) REEVES-SOUNDCRAFT CORP. 
(VlDEON) 

9T270, Ch. KCS-29, KCS-29C 3-61 p 3 2 
AR-100 3-1 p 10 4,5 & 6 

9TC240, Ch. KCS28B 4-26 p 3 2 
REGAL ELECTRONICS CORP. 

9TC245, Ch. KCS34B; 9TC247, 4-58 p 3 2 
9TC249, Ch. KCS34, KCS34B CD31, CD36 3-1 p 3 5 

9TC272, 9TC275, Ch. KCS-29, KCS-29C 3-61 p 3 2 TV-1030 2-1 p 3 5 

9TW309, Ch. KCS41-l; RK135C, Radio Ch. 5-16 p 4 6 TV-1031 2-1 p 3 5 

9TW333, Ch. KCS30-l; RC-616N, 4-73 p 3 2 16T31 3-1 p 3 5 
Radio Ch. 

16T36 3-2 p 3 5 
9TW390, Ch. KCS31-l; RC617A, 5-32 p 3 2 

Radio Ch. 1007, 1207, 1208 3-4 p 4 3 

621TS, Ch. KCS-21-1 1-44 p 4 6 1230 3-6 p 3 5 

630TS, Ch. KCS-20A, KCS-20C-2 1-76 p 3 5 1607 3-7 p 4 3 

641 TV, Ch. KCS-25A-l, KCS-25C-2; 1-117 p 3 5 REMBRANDT 
RK-ll 7A, Radio Ch. See REMINGTON RADIO CORP. 

648PTK, Ch. KCS-24-1; RK-121A, 1-174 p 5 3 REMINGTON RADIO CORP. 
Radio Ch. (REMBRANDT) 

648PV, Ch. KCS-24A-l; RK-121A, 1-174 p 5 3 Night Watch, Remington 4-1 p 2 
Radio Ch. 

80, 130 1-1 p 5 3 
721 TCS, Ch. KCS-26A-l, KCS-26A-2 1-232 p 3 2 

721, 1606, 1606-15 4-1 p 2 
721 TS, Ch. KCS-26-1, KCS-26-2 1-232 p 3 2 

1950 2-1 p 2 
730TV1, Ch. KCS-27-1; 1-255 p 4 6 

RC-610A, Radio Ch. 1950, Revised 4-1 p 2 

730TV2, Ch. KCS-27-1; 1-255 p 4 6 REPUBLIC TELEVISION INC. 
RC-610B, Radio Ch. 

TL-10 1-1 p 3 2 
741PCS, Ch. KCS-24B-l 2-47 p 7 2 & 6 

SARKES TARZIAN 

RADIO CRAFTSMEN, INC. 
TT2 4-1 p 

RCl00 4-1 p 2 
TT3 4-3 p 

~IO MERCHANDISE SALES1 INC. SCOTT RADIO LABS., INC. 

SP-2, Antenna Booster 3-1 p 6-T-11 2-1 p 4 6 

SP-4, Preamplifier 4-1 p 13-A 1-1 p 4 5 

RADIO & TELEVISION INC. 300 3-1 p 4 6 

(BRUNSWICK) 
SEARS, ROEBUCK & CO. 

C-8125, C-8165 4-1 p 3 4 
101, Ch. 549.100 5-1 p 3 2 

55B, 55M, 55R, 55W, Ch. 66Z, Canton 2-1 s. p 4 28 
112, Ch. 478.289 5-9 p 4 5 

506-B, Cb. 66Z, Tibet; L-14, Radio 2-1 s. p 4 28 
125, Ch. 478.257 4-1 p 4 6 

512, 513 4-1 p 3 4 
8132, Ch. 101.854 3-12 p 3 2 

702L; 711, Club; Ch. 66Z 2-1 s. p 4 28 
8133, Ch. 101.846; 101.829-1, Radio Ch. 2·1 p 3 2 

812, 816 4-1 p 3 4 
9119, 9120, Ch. 101.865 3-23 p 3 2 

911, 922B, 922M 3-1 p 3 5 
9120A, Ch. 101.865-1; 

5125, 6165 4-1 p 3 4 9120B, Ch. 101.865-2 4-37 p 2 

9121, Ch. 101.867 4-10 p 2 
RAYTHEON 

See BELMONT RADlO CORP. 9122, Ch. 101.864 3-12 p 3 2 
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SEARS, ROEBUCK & CO. (Cont'd) SKYRIDER 

9122A, Ch. 101.868 4-19 p 2 520E 4-1 p 3 2 
521E 4-8 p 3 2 

9123, Ch. 110.499, 110.499A, 110.499B, 3-1 p 2 
110.499-10, 110.499010A, 110.499-l0B, SONIC INDUSTRIES, INC. 
110.499-20, 110.499-l0A, 110.499-20B 

IT4 4-1 p 
9124, Ch. 110.499-1, 3-1 p 2 
110.499-lA, 110.499-lB, 110.499-11, SONORA RADIO & TELEV. CORP. 
110.499-llA, 110.499-llB, 
110.499-21, 110.499-21A, 110.499-21B 302, 303, 320 5-1 p 3 2 

9125, Ch. 478.252; 9125A, Ch. 478.253 4-1 p 4 6 700 2-1 p 4 6 

9125B, Ch. 478.253-1 5-18 p 4 6 700A 2-5 p 4 6 

9126, Ch. 110.499-2, 110.499-2A, 3-1 p 2 SOVEREIGN TELEVISION CO. 
110.499-2B, 110.499-12, 110.499-12A 
110.499-12B, 110.499-22, 4920 3-1 p 4 6 
110.499-22A, 110.499-22B 

SPARTON RADIO-TELEVISION 
9128A, Ch. 101.868 4-19, p 2 DIV. OF 

THE SPARKS"":wiTHINGTON CO. 
9133, 9134, Ch. 101.866; 4-26 p 2 

101.859, Radio Ch. 4900TV, Ch. 24TV9C; 9L8, Radio Ch. 3-1 p 3 4 

SENTINEL RADIO CORP. 4901TV, Ch. 24TV9C 4-1 p 3 4 

1 U416 5-1 p 4 6 4916, 4917, 4918, Ch. 24TL10; 4-5 p 3 4 
6Sl0, Radio Ch. 

1 U419, 1 U420 5-9 p 4 6 
4920, 4921, 4922, Ch. 24TM10 4-11 p 3 4 

400TV 2-1 p 3 2 
4935, Ch. 23TC10 5-1 p 3 2 

400TV, Revised 3-1 p 3 2 
4939TV, Ch. 24TV9; 9L8, Radio Ch. 3-1 p 3 4 

401, 402, Series 3-8 p 3 4 
4940TV, 4941 TV, Ch. 24TV9; 3-1 p 3 4 

405TVM 2-1 p 3 2 9L8, Radio Ch. 

405TVM, Revised 3-1 p 3 2 4942, Ch. 23TC10 5-1 p 3 2 

406 Series 3-8 p 3 4 4944, 4945, Ch. 24TB10 4-12 p 3 4 

407, 409 4-1 p 4 3 4951, 4952, Ch. 24TA10 4-1 p 3 4 

412, 413, 414, 415 4-10 p 4 6 4954, 4960, Ch. 23TC10 5-1 p 3 2 

416 5-1 p 4 6 4964, 4965, Ch. 23TB10 5-15 p 3 4 

419, 420 5-9 p 4 6 4970, 4971, 4972, Ch. 24TF10 5-23 p 3 4 

5002, 5003, 5006, 5007, Ch. 23TD10 5-1 p 3 2 

SHEVERS, INC. STANDARD COIL PRODUCTS CO., INC. 

Bryant, Classic, Regency, Trafalgar, 5-1 p 3 5 TV-100 Series 2-1 p 
Ch. 032-16, 032-19 

SIGHTMASTER CORP. 
STARRETT TELEVISION CORP. 

M41Z Series, Nathan Hale 4-1 p 3 4 
E, Series 2-3 p 3 2 

3R2-37-9, Lowell, Jackson, Cleveland, 4-2 p 3 5 
K-50 5-1 p 2 King Arthur, John Hancock 

M, Series 2-3 p 3 2 3R3-36-9, Adams 4-3 p 3 5 

10-Sl, 12-Sl, 15-Sl 1-1 p 3 2 3R3-37-9, Lowell, Jackson, Cleveland, 4-2 p 3 5 

10-Sl, 12-Sl, 15-Sl, Late 2-1 p 3 2 
King Arthur, John Hancock 

3V3-429, Lincoln, Gotham, Washington, 4-4 p 3 5 

MARK SIMPSON MFG. co.I INC. 
Cosmopolitan 

(MASCO) 6Sl-199, Sam Houston, Nathan Hale 5-1 p 4 6 

MTB-13X, lMB-13 2-1 p 501-22-9, Henry Hudson, Henry Parks 4-6 p 3 2 
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STEWART-WARNER ELECTRIC TECH-MASTER PRODUCTS co. ,cont'd! 
DIV. OF (VIDEOLA) 

STEWART~ER CORP. 
AGC Kit 4-1 p 

A VCl, Code 9054B; A VC2, Code 9054-C 3-15 S-P 6 30 
AVC3, Code 9054-B; AVTl, Code BC 1223, Blue Ribbon 4-2 p 3 2 
9054-A 

TVB, Booster Kit 4-6 p 
T-711, Code 9031-A; T-711M, 2-1 p 3 2 

Code 9031-AM; T-712, Code 9031-B; 16CK, Conversion Kit 4-8 p 
TRC-721, Code 9037-A 

630TK, Same as RCA 630TS 1-76 p 
9100-A, 9100-B, 9100-C, 9100-D, 3-1 S-P 5 29 

9100-E, 9100-F, 9100-G, 9100-H 930, 1230 3-1 p 3 5 

9103-B, 9103-C, 9103-E 4-1 p 2 1530. 1630, 1631, 2031 3-2 p 3 5 

9104-A, 9104-B, 9104-C 4-22 p 2 
TELECOIN CORP. 

9106-A, 9106-B 5-1 p 2 
(TELE-VIDEO) 

5-15 p 2 
AR-100, Same as Reeves-Soundcraft 3-1 p 10 4,5&6 

9108-A, 9108-B AR-100 

STOLLE ENGINEERING & MFG. CO. 

Magic Lantern 3-1 p 3 4 
TELECRAFT CORP. 

15-Inch Set, See RCA 8TS30 2-11 p 3 5 
4830-12 3-2 p 3 5 

TELE-KING CORP. 
STROMBERG-CARLSON CO. 

210, 310 2-1 p 5 3 
TC-10, Manhattan 4-1 p 2 

410 3-1 p 3 4 
TC-19, TC-19 Rev., TC-19-M5M 5-1 p 4 5 

416 5-1 p 3 4 
TC-125 4-5 p 2 

510 4-1 p 3 4 
TS-15, TS-16, TS-125, Series 3-1 p 4 5 

512 3-1 p 3 4 
TV-l0L, Ch. 112020, Series 10 1-1 p 7 4 & 6 

612 3-1 p 3 4 
TV-l0L, Ch. 112020, Series II 1-1 p 7 4 & 6 

612, Revised 4-1 p 3 4 
TV-lOLW, Ch. 112020, Series 10 1-1 p 7 4 & 6 

616 5-1 p 3 4 
TV-I0LW, Ch. 112020, Series 11 1-1 p 7 4 & 6 

710 3-1 p 3 4 
TV-I0PM, Ch. 112025, Series 11; 1-1 p 7 4 & 6 

1220, Ch. 112022, Radio 712 4-1 p 3 4 

TV-l0PY, Ch. 112025, Series 11; 1-1 p 7 4 & 6 716 5-1 p 3 4 
1220, Ch. 112022, Radio 

81G 5-1 p 3 4 
TV-12HIM, TV-12H2A, TV-12H2M, 1-17 p 3 2 
Ch. 112040; TV-12LM, Ch. 112035; 

TELEKIT TV-12M5M, TV-12PGM, Ch. 112034; 
Sec ELECTRO-TECHNICAL INDUSTRIES 1220T, Ch. 112031, Radio 

16-CA, 16-CM, 16-RPM, 16-TA, 16-TM 5-8 p 3 2 TELE-TONE RADIO CORP. 

SYLVANIA ELECTRIC PRODUCTS INC. 7-lnch AC-DC 2-1 S-P 3 31 

1-075, Ch. 1-139 4-1 p 2 TV-149 2-2 S-P 3 32 

1-076, Ch. 1-108 5-1 p 2 TV-208TR 3-1 S-P 3 17 

1-090, Ch. 1-168 4-16 p 2 TV-249 2-7 p 4 6 

1-113, 1-114, 1-124, 1-125, Ch. 1-139 4-1 p 2 TV-254TR, Ch. TK 4-1 p 2 

1-128, Ch. 1-108 5-1 p 2 TV-255, TV-256, Ch. TS 4-6 p 3 2 

1-177, Ch. 1-186 4-14 p 2 TV-284, Ch. TJ 4-12 p 4 5 

1-210, Ch. 1-139 4-1 p 2 TV-284 up to Serial #Cl2-127, Ch. TH, 5-2 p 4 5 

TJ 
TECH-MASTER PRODUCTS CO. 

(VIDEOLA) TV-286, Ch. TJ 4-12 p 4 5 
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TELE-TONE RADIO CORP. !Cont'd) TR~IOVISI~ 
See 'l'RADIQ1 INC. 

TV-286 up to Serial #Cl6-263, Ch. TH, 5-2 p 4 5 Also See TRAD TELEVISION CORP. 
TJ 

TRANSVISION, INC. 
TV-287, Ch. TJ 4-12 p 4 5 

Booster 2-6 p 
TV-287 after Serial #12-100, Ch. TH, 5-2 p 4 5 
TJ A-1 2-1 p 2 

TV-288, Ch. TJ 4-12 p 4 5 A-2 2-4 p 2 

220, Ch. TR, Rev. 5-1 S-P 3 17 A-3 2-1 p 2 

TELE-VIDEO 7-lnch Kil, Early 1-1 p 3 2 
See TELECOIN CORP. 

7-Inch Kit, Late 1-1 p 3 2 
TELEVISION ASSEMBLY CO. 

SUBSIDIARY OF 12-Inch Kit 1-31 p 3 2 
SNAIDER TELEVISION CORP. 

TRANS-VUE CORP. 
Champion, Standard 3-1 p 3 5 

90X, 90XFM, 90XFMB 4-1 p 4 6 
Fl-101 1-1 p 3 5 

145, 145B 3-1 p 4 6 
P-520 2-1 p 6 3 

160-L, Entertainer 3-3 S-P 6 33 
TELEVISION DEVELOPMENT LABS., INC. 

400 5-1 p 2 
820A, Teievue 1-1 p 3 2 

601, 610, Ch. 16AX23, 16AX25, 16AX26 5-11 p 2 
TELEVISION EQUIPMENT CORP. 

TRAV-LER RADIO CORP. 
S-501, Antenna Muiticoupler 3-1 p 

!OT 3-1 p 3 4 
TELEVISTA CORP. OF AMERICA 

12L50 5-1 p 4 6 
Arista, Electra, Empress 4-1 p 4 6 

12T 3-1 p 3 4 
Monte Carlo 2-1 p 3 5 

16G50, 16R50 5-1 p 4 6 
Trafton 4-1 p 4 6 

16-T 4-1 p 3 4 
100, Monie Carlo 2-1 p 3 5 

16T, Rev. 5-11 p 3 4 
104, Arista, Electra, Empress, Trafton 4-1 p 4 6 

16T50 5-1 p 4 6 
TELINDUSTRIES1 INC. 

(KAYE-HALBERT) UNITED MOTORS SERVICE 
DIV. OF GENERAL MOTORS CORP. 

821, 921, 1621 4-1 p 3 2 
TV-71 2-1 S-P 3 25 

TEL VISION 
TV-71A 2-6 S-P 3 25 

TR7-l, Ch. TRl0C-1 1-1 p 2 
TV-101 3-1 p 3 2 

TRIO-I, Ch. TRI0C-1 1-1 p 2 
TV-102 4-1 p 3 2 

TEMPLE 
See TEMPLETONE RADIO MFG. CORP. TV-121, TV-122 5-1 p 3 2 

TEMPLETONE RADIO MFG. CORP. TV-160 4-9 p 3 2 
(TEMPLE) 

TV-201 3-8 p 3 2 
TV-I 776 2-1 p 2 

U.S. TELEVISION MFG. CORP. 
TRAD TELEVISION CORP. 

R-F Tuner, Type A 1-1 p 
13, 14 3-1 p 5 3 

IO-Inch Direct View 1-37 p 3 2 
TT-63-SH 5-1 p 3 5 

IO-Inch Direct View;· 15-Inch Direct View 1-39 p 3 2 

Cl630, CI9031 4-1 p 3 5 
TRADIO1 INC. 

(TRADIOVISION) CFM12823-l, CFM!5925 3-1 p 3 2 

1-1 p 5 1&4 CFM16031, CFM19032 4-1 p 3 5 
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U.S. TELEVISION MFG. CORP. (Cont'd) WESTERN AUTO SUPPLY CO. (Cont'd) 

KRV12823-l, KRV15831-3 3-1 p 3 2 D1993A. D1993B 3-15 p 4 6 

T502, T507, T508, T521, T525, T530, 1-13 p 4 3 D1994 4-1 p 4 6 
T621 

01996 4-11 p 3 2 
T10823 2-1 p 3 2 

D1997A, D1998A 5-12 p 4 6 
Tl6030, Tl9031, TFM16031, TFM19032 4-1 p 3 5 

D1998B 5-12 p 3 2 
VIDAIRE TELEVISION CO. 

D2044 5-28 p 2 
SC-1 Tuner 4-2 p 

D2047 5-22 p 2 
100 3-1 p 3 5 

D2050A 5-12 p 4 6 
l00A 3-1 p 3 5 

D2982 4-18 p 3 4 
VIDCRAFT TELEVISION CORP. 

D2983 4-11 p 3 2 
A-101. Add-A-Vision 2-1 p 4 6 

D2985A, D2985B 3-24 S-P 3 9 
01 7, 017B, 017C, 017D 5-1 p 3 4 

D2987 3-1 S-P 6 10 
024 Series 5-2 p 3 2 

I0AX21, Ch. 5-32 p 2 
5700R 2-3 p 5 1&5 

10AXF44. Ch. 10AX21 5-32 p 2 
VlDEO CORP. OF AMERICA 

WESTINGHOUSE ELECTRIC CORP. 
VS-120 2-1 p 4 6 

H-181 1-30 p 3 2 
VS-160 4-1 p 4 6 

H-196, Ch. V-2130 3-1 p 4 5 
1510 2-2 p 3 5 

H-216, Ch. V-2146-05DX; 5-1 p 4 5 
VIDEODYNE. INC. H-216A, Ch. V-2146-45DX 

l0FM, l0TV, 12FM, 12TV 2-1 p 4 6 H-217, H-217A, Ch. V-2146-1 5-11 p 6 5 

VIDEOLA H-217, H-217A, Ch. V-2146-llDX; 5-11 p 4 5 
See TECH-MASTER PRODUCTS CO. H·217B, Ch. V-2146-35DX 

VlDEON H-223, Ch. V-2150-01 3-19 p 3 5 
See REEVES-SOUNDCRAFT CORP. 

H-226, Ch. V-2146-21DX, V-2146-25DX 5-26 p 4 5 
VIEWTONE TELEVISION & RADIO CORP. 

H-231, Ch. V-2150-51; 5-35 p ~ 5 
VPl00, VPl00A, VPl0lA, Adventurer, 1-1 p 3 2 V-2137-3, V-2137-3S, Radio Ch. 
Futura 

H-242, Ch. V-2150-31 4-1 p 3 5 
VISION RESEARCH LABS., INC. 

H-251, Ch. V-2150-81, V-2150-82, 4-9 p 3 5 
F-M Teletuner 2-1 p V-2150-84 

TVA 2-1 p H-600Tl6, Ch. V-2150-61 4-17 p 3 5 

TVX 2-2 p H-601Kl2, H-602Kl2, Ch. V-2150-41 4-25 p 3 5 

TVZ 2-2 p H-603Cl2, Ch. V-2152-01 5-46 p 5 5 

WARWICK MFG. CORP. H-604T10, H-604Tl0A, Ch. V-2150-91A, 4-33 p 3 5 
V-2150-94, V-2150-94A 

167 5-1 p 3 4 
H-605Tl2, Ch. V-2150-101 5-55 p 3 5 

WESTERN AUTO SUPPLY CO. H-608Cl2, Ch. V-2152-01 5-46 p 5 5 

D1090 5-1 p 3 2 WRT-700, WRT-701 1-1 p 4 5 

Dl092 5-7 p 3 4 WRT-702, WRT-703 1-7 p 5 5 

D1990 3-1 S-P 6 10 WILCOX-GAY CORP. 

D1991A, D1991B 3-15 p 4 6 OD Series, Serial Nos. below 26,000 5-1 p 4 6 

D1992 3-1 S-P 6 10 OF Series 5-11 p 4 6 
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WILCOX-GAY CORP. (Cont'd) 

OL Series, Serial Nos.Below 26,000 

9V Series 

9W Series 

5-22 P 

4-1 P 

4-12 S,P 

ZENITH RADIO CORP. 

G2322, Ch. 23G22, Claridge 

G2322Z, G2327Z, Ch. 23G24, Garfield 

G2340, Ch. 23G22, Endear; 
G2340R, Ch. 23G22, Saratoga 

G2340RZ, Ch. 23G24, Adams; 
G2340, Ch. 23G24, Ensign 

G2346R, Ch. 23G22, Graemere 

G2:l50RZ, Ch. 23G24, Adams; 
G2350Z, Ch. 23G24, Ensign 

4-17 

4-38 

4-17 

4-38 

4-17 

4-38 

S-P 

p 

S-P 

p 

S-P 

p 

G2353E, Ch. 23G22, Biltmore 

G2353EZ, G2356EZ, Ch. 23G24, Tyler 

4-17 S-P 

4-38 P 

G2420E, Ch. 24G20, Wilshire; 4-1 
G2420-EOX, Ch. 24G20-OX, Wilshire, 
G2420R, Ch. 24G20, Newport; G2420-ROX, 
Ch. 24G20-OX, Newport 

G2437RZ, Jackson; G2438RZ, Lincoln; 4-38 
G2438Z, Entice; G2439RZ, Monroe; 
Ch. 24G26 

G2441, Ch. 24G24, Endow; G2441R, 4-17 
Ch. 24G22, 24G24, Lexington 

G2441 RZ, Lincoln; G2441Z, Entice; Ch. 4-38 
24G26 

G2442E, Waldorf; G2442R, Mayfair; 4-17 
Ch. 24G22, 24G24 

G2442RZ, Jackson; G2448RZ, Monroe; 4-38 
Ch. 24G26 

G2454R, Ch. 24G21; G2454-RCX, 4-1 
Ch. 24G21-OX 

p 

p 

S-P 

p 

S-P 

p 

p 

3 

2 

5 

3 

5 

3 

5 

3 

5 

4 

3 

5 

3 

5 

3 

4 

2 

34 

35 

5 

35 

5 

35 

5 

35 

5 

6 

5 

35 

5 

35 

5 

6 

FILAMENT 

S ~ U( 

S~.RECT. 

0 ::~ r L. I/. RECT. 

S~ L.V. RECT.OR 

l l l l l 
-_ S':::.,__j' M. V. RECT. 

~:c_v. --- _ _ _ _ t;; • .!IV. r DAMPER OR 

SQ DAMPER, 
SE;; .l?EACT/0/11 sc,qNNER, 

. OR P/K Tl/BE 

S~L.V. 
S~REC7. 0 

SEC. P/K Tl/BE 

(;; • ..:JV. 
SEC. 

Rider 
Man. Type No. of 

Model Page Cir. Chains Sch. 

ZENITH RADIO CORP. (Cont'd) 

G2951, G2951R, Stratosphere; 3-1 p 
G2952R, St. Regis; Ch. 29G20 

G2957, Ch. 23G23, Endue; G2957R, 4-17 S-P 
Ch. 23G23, Regent; G3059R, Ch. 24G23, 
24G25, Sheraton; G3062, Ch. 24G23, 
24G25, Classic; 6G20, Radio Ch. 

G3157RZ, Madison; G3157Z, Entwine; 4-38 P 
G3158RZ, Van Buren; G3173RZ, Madison; 
G3173Z, Entwine; G3174RZ, Van Buren; 
Ch. 23G24 

G3259RZ, Washington; G3262Z, Jefferson; 4-38 P 
G3275RZ, Washington; G3276Z, Jefferson; 
Ch. 24G26 

27T965R, Ch. 27F20, 27F20Z, Broadmoor 3-1 P 

28T295, Ch. 28F22 2-1 

28T925E, 28T925EU, Ch. 28F22, Revised, 3-1 
Biltmore; 28T295R, 28T92RU, Ch. 28F22 
Revised, Mayflower; 28T926E, Ch. 28F25, 
Saratoga; 28T926R, Ch. 28F25, Claridge 

28T960, Ch. 28F20 2-1 

28T960E, Ch. 28F20 Revised, 28F20Z, 3-1 
Waldorf; 28T960K,Ch. 28F20 Revised, 
Derby 

28T961, Ch. 28F21 2-1 

28T961E, Ch. 28F21 Revised, Wilshire 3-1 

28T962, Ch. 28F20 2-1 

28T962R, Ch. 28F20, Revised, Warwick 3-1 

28T963, Ch. 28F21 2-1 

28T963R, Ch. 28F21 Revised, Newport; 
28T964R, Ch. 28F23, Stratosphere 3-1 

29G20, Ch. 3-1 

37T996RLP, Ch. 28F23, Sovereign; 3-1 
37T998RLP, Ch. 9E21Z, 28F20 
Revised, Gotham; 42T999RLP, Ch. 
28F23 Marlborough 

<..3Y f 
SEC. 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

t;;.-:;;i_ P/ K TV.SE 

5 

5 

3 

3 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

35 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

s ;-"7_ M. V. RECT. fi\ 
S~ OR L.V. RECT. \::..J 

s~ 

SD REACT/ON 
.SEC SCANNER 

• OROAMPER 
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115-125 V. 10 A.O. 

NO TYPE 

Vl 6AU6 
V2 6AG5 
VJ 6J6 
V4 6AG6 
V5 6Au6 
V6 6Au6 
V7 6AL5 
V6 6AU6 
V9 6AU6 
VlO 6AU6 
Vll 6AL5 

cw, 

41 

FUNCTION 

RF Al1P. 
l1IXER 
RF OSC. 
1ST. IF Al1P. 
2ND. IF Al1P. 
JRD. IF AMP. 
VIDEO 2ND. DETECTOR 
VIDEO AMP. 
VIDEO OUTPl;T 
RATIO uETECTOR DRIVER 
RATIO DETECTOR 

0 
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VI• 
V9 

V • 
VIO 
V7 

VS 

V5 

V4 

VI 
VI 

NO TYPE 

Vl2 6AT6 
Vl) 251.6 
Vl4 12SN7 
Vl5 12SN7 
Vl6 12SN7 
Vl7 12SN7 
Vl8 25ZC 
Vl9 6X5 
V20 l2SN7 
V22 7JP4 

vz. 

'1L. 
GNOKI 

0 
FUNCTION 

AUDIO Al1P. 
AUDIO OUTPUT 
HORIZ. OSC. 
HORIZ. OUTPUT 
VERT. OSC. 
VERT. Ol,TPTIT 
L.V.RECTIFiliR 
L. V. RECTIFIER 
li.V. OSC. 
PICTl:RE TUBE 

VI 

_ TUN[II CHASSIS ___ _ 

117 VOLT 
INPUT 

TO 6.3 VOI.T 
Sl!C. ON FIi.. 
1'RAl'IS. 

0 
VI 
6A&.S 
R- F' 
AIIIIP. 

V2. 
ISJ'6 

CONV.
OSt. 

NO 

Vl 
V2 

~ vs 
V6 
V7 
V8 
V9 
VlO 

161 

90 
IOW 

1114 

Vl2 V19 V3 V4 
2!1L6 125N 7 6AU6 6A U6 

6AU6 
V6 

TYPE 

6AG5 
6J6 
6AU6 
6AU6 
6AU6 
6AU6 
6AL5 
12AU7 
6AU6 
6AL5 

NO 

Vl 
V2 

FUNCTION 

RF Al1P. 
CONVERTER OSC. 
1ST. IF Al1P. 
2ND. IF Al1P. lRD.· IF Al1P. 

TH. IF AMP. 
PIX 2ND DET. 
1ST. AND 2ND. VIDEO Al1P. 
1ST. SQUIID IF 
AUDIO DISCR. 

TYPE FUNCTION 

6BH6 RF Al1P. 
6J6 OSC. CONVERTER 
251.6 Al'DIO OUT. 

30 
I0W 

2!1806 12SN7 2!1W4 12AU7 

VII VIO VI V17 

&AT6 6AL!I 6AU6 6AL!I 

NO TYPE ~'TJHCTIOII 

Vll 6AT6 AUDIO Al1P. 
Vl2 25L6 ·AUDIO OU'!'. 
Vll l?SU7 HOR. OSC. AND DISCH. 
Vl 258', HOR. OUT. 
Vl6 2511. HOR. DA!1P. 
Vl7 6AL5 HOR. SYNC. DISCR. 
Vl8 l2AU7 SYNC. SEP. AND A!1P. 
Vl9 12SN7 VERT. OS~. AND OUT. 
V20 121P4 PICTURE TURE 

~ 19TB RATIO DET. AIID 1ST. AUDIO 
vs 12AU6 LIMITER 
V6 6BA6 1ST. IF 
V7 6BA6 2ND. IF 
VB 6BA6 JRD. IF 
V9 6AL5 DET. AVC 
VlO 12AU6 VIDEO AMP. 
Vll l2Au6 SYNC. SEP. 
Vl2 12SN7 r.OR. OSC. 
Vll 501.6 HOR. OUT. 
n 12SN7 VERT. OSC. 
VJ5 12SN7 VERT. OUT 
Vl6 501.6 ff.',. OSC. 
VJ8 7JP4 PICTURE TUBE 

V13 Vl6 V18 



110 V 

AC 

--:i.. 

RECEIVING TUBE SUBSTITUTION GUIDE 

- - - - - - -, 
All7 

" 
' 

, TUNER ,---

"°"' OUTl'UT 

"""' ,. 
111()[0 OUTPUT 

OCll('H l'IOIIIIZ M>I 

•2~U7 

, __________________________ __, 

L ~9 , SOVHO 
IF AMP 

12AU6 . 4 HI I F )110 I F 2N0 IF 

12AU6 12AU6 IZAL.16 

\/10(0 AMP 

12AU6 ,, 

ISl If 

12AU6 

s,NC ... 
t2AU6 

BALLAST 
• TUBE: .--

. , . 
Lf~~~-------1\.____,0:::~ ~t ' 

,, 

PULS( lil[CT 
35Z5tGT ,, 

OANPUt 
35Z5tGT 

- - - - - - - - - - - - - - - - - - - - ·- - - - - - - - - - - - - - - - - - - - -- - -, 

Al39 •~ l 30 --->------' "" ,o, 

H\/0$C HVOSC 

35L
2
6/GT 35~~/GT : 

---- -- - -------- -------- - --------- --- -- - - -- __ .J 

Al38 16 ,. 

\/[RT M\/ 

125N7tGT 
20 

HIGH VOLT AGE 
POWER SUPPLY 

HORZ OUTPUT 

"""' ,, 

V[RT OUT~T 

50L6/GT ,, 

SOU"'D 
O[T[CTOIII 

12~L5 

S0UN0 OISCR 
AUDIO AMP 

19TS , 

1-!0RZ M\I - ...,. 

12SN7tGT 

" 

HORZ OUTPUT 
50B5 

" 

AUDIO OUTPUT 

~L6tGT 
,o 

.. ,CTUllf TUI[ 

tOBP• Or IOFP4 ,. 

NOTE: ALL RADIO CHASSIS FILAMENTS 
ARE IN SERIES ACROSS THE LINE. 

V/4 Y/9 
?5W4 i".5896 

DAMffR Na<'. 
OUT. 

Y/0 

?3{6 
AV0/0 

tJ(IT. 

Y?O 

?SL6 
VERT. 
ovr. 

Y/6' 
l?.5N7 

HOR. 
osc. 

Y/7 V/2 

l?SN7 ll'Al/7 

V/3 

"4lS 

V/7 

t;;Al/6 

YERT. SYNC HQR.Pfltl5£ SOUND 

osc. SEP. 

Y4 VI 
GAU<; 6A6S 

..WUND .R-F 

L//11. AMP. 

0 
162 

DISCR. 1-F" 

Y? 11'.3 y-, vs V6 

l?,9T7 6AI/~ ~A~ (o/11/6 6Al/6 

M/KER- ,sr. /·F ~Na~ .3RQ /-,' Y/PEO 

osc. AMP. AMP. AMP. OET.(A«' 

YSI 

6T~ 
,9VP/O 

/J/SCR.t AMP. 

VI/ 

/(Ul,&V OR 

l?LP4 

P/CT. TU,8£ 



RECEIVING TUBE SUBSTITUTION GUIDE 

---------1~------------
70(; • .JVO{T 

SEC.ON Tl/ 

~R4LL£L C-'WNFCT/ON 
ro ALL flL,#MFIVTS 
E.Yt:'EPT T#t?.SF 
SHOWN 6£,u,w 

-----•----------------

Y------, 

TOS"VOLT 

.SFC.ON Tl/ 

V/9 
SV# 

PAMPER 
y ____ __, 

ro /l!'S vot.r 
AelMA~Y 
o,r TII 

1/0V 
AC·OC 

NO 
Vl 
V2 

~ 
V5 
v6 
V7 
VO 
V9 
VlO 
Vll 
Vl2 
v13 
Vl4 
Vl5 
Vl6 
Vl6 
Vl9 
V2O 
V21 

TYPE 
6AU6 
6AU6 
6AU6 
6AL5 
12A1J7 
25L6 
6SH7 
6S8 
25L6 
6AL5 
12AU7 
12SN7 
25L6 
12SN7 
6SL7 
25L6 
7JP4 
6J6 
6J6 
~J6 

FUNCTION 
lot VIDEO IF 
2nd VIDEO IF 
3rd VIDEO IF 
DET., AGC 
SYNC .SIP, h• VIDEO 
2nd VIDEO AMP. 
LIM., SOUND IF 
DET., AUDIO AMP. 
AUDIO OUT. 
AFC PHASE DET. 
PHASE INV., DC AMP·. 
HOR. OSC. 
HOR. AMP. 
VERT. OSC. 
VERT. Al'IP. 
H.V. OSC. 
PICT. TUBE 
osc. 
CONV. 
RF AMP. 

,;l{L c'S",L't;GT 
t. V. Jlil'FCT/rlE/1/'S 

y 
y 

163 

,J( ----P---....------------ - -- -. 
TO 6.3 YOLT 
SEC. 0,.,, 710 

P,;llf',IIULEL. CONNECTl'ON 
TO ALL /"IL,,M£'NT.S 
E.YCEPT TNOSE .SHO>V/V 

BELOW ___ ._ __ ...._ _______ --- ----
-

y 

rot;., VOLT 
.s£C. ON TIii 

y 

V4 
i'SL,6T 
sov,w, 
ovr. 

TO V/S 
II'?'/,/ ,!,S,,,.#6T 

AC NO~ 
-MA.'""A" 

TOSYOLT 
.SEt:'. ONl"/0 

6,3 V 

V4' V.f 

I.ALS .19(/1. 
VIDEO SOVNO 
0£T. 

VII 
l,!AV7 

/ST.SYNC. 
!#Ml¥( SYNC.SEP 

V/.# 
1,6(i'(i 

NtM'; 

Ot/T. 

V/.9 
JV#tl 
L. r. 
A"ECT. 

v• ,,,, Vl4 

1.AVti 4iAVti /,!L-

SOVNO PICT. 

l·FUM. AMP. TV6E 

/110 111, 
lc'AV7 /i'.SN?tST 

i'ND YIDEO,,,MP. "1/01€'. 

(c'NPSYNL". AN/¥ osc. 

Vl7 y,1,e 

lc'SN76T li'SN7tST 
YE~T. OSC. J/IDSYNC. 

~ovr. 

G 

VIDEO 
£.AU'- (.AU6 "1AU6 ~AU£, 
\~IF 2t11>1f 3!!PIF 4"U! IF 

1!100 I!> 1~00 



1 

e 

(0 
:ro 

// 7' ¥'4.C, 

II~ 
()AU£> 

S'INC S£P 

RECEIVING TUBE SUBSTITUTION GUIDE 

RF TUNER HEATERS 

---, 
.02 

6C4 
LOCAL 

osc 

~ 

VIDEO AMP 

..L! H.V. 
.::JORI VER 

7JP4 

~XS 

l<INESCOPE 

8371 
THERMAL 

CUT OUT 

SOUND DRIV, 

0 

AIJCIO •en 1ST 
OUTPUT 5"'1!EP YID.IF 

R52 
86,2W 

Vll 
6J6 

V22 
1JP4 

NO F1lN·~T!C~J 

,, ol.!, MC AWllf•£R 

V2 "ATIO 0£T£CTM 

v, AUOtO liMPLlf ![R 

v• AUDIO OUTPUT .. ISi l f" AMPLIFl[R 

VO 2• 1.f AWLlft[R 

v? s •• , AM,-llfl[R 

YI Y10fO 0( T[C Tl)ft a A G C 

v• V1Dl0 AMPl,tf'll[lt 

v,o SYJifC S[PAIIIATO" II DC. RESTORER 

VI" HORIZ DSC. arc AMPLlf'l(lt 

2ND 3RO ••o \/IQ 1ST 
IIIQIE IIIQIE OET Alllf't._ Rf 

V20 

6AGS 

2ND 
RE 

NO 

v,2 

"' VIS ,,. 
,,. 
v,1 

VII 

VO, 

V20 

V21 

Y22 

-,5 
2526 

6AU6 

6AU6 

VI, 6AU& 

V8 1 1AL5 

V 7, &AU& 

V6,6AU6 

V5,6AU6 

FUNCTION 

HORIZ DfHE:CTION AMPllfl[R 

VERTICAL OSCILLATOfll 

YUIT O(FL[CTION AMPL lf"t[A 

LOllr -wOt TAG[ R[CTIJlt:R 

HC D•SCRHifllllt&T()R 

HIGH \IOL TAG[ R F DSC 

HIGH VOL TAG[ lll[C T!Fl[R 

OSCll LATOR 

CON\l[Rf[R 

Rf AMPL.1F1[R 

PICTU"f TUB£ 

osc. 
COHII ! 7 2'1.&GT 12SN11iT 6'U6 MU& &.W6 11.il.512M)7 - 6'U6 I2&T7 

R373 ~-----A!::ER 
1801-S3721 

117V 
R374 25HGT 

_, 
I2SN7f;T 12SN-i,;r - llL5 L574 &SQ7 

60-

V3 
/cAT7 
C'ONV.-

05C. 

VR VI V8 v,3 
G.4GS ~AVtt. /,Ar? €Al/ti 

rNO l?•.r /.5T l?-r /.ST{'e'IYP .SOVNO 
AMP. AMP. V/OEO /•,"" 

AMP. 4MP. 

Vlt!I /l'/7 V/' V/S 

I0BP4 OR I0FP4 

V6 vs V4 
f;"'1GS 6A<iS t:.AGS 
-'RP .!'NP /ST 
1-.r /·F" /-I'" 

AMR AMP. AMP, 

Vd'O Ye'.? 
tiSt:17 liALS 6AVt. ,!'.SW~6T (i.SL 7'GT 6ALS 
/.ST AV0/0 ;t?V0/0 DAMPER snvc. NOR. 

AV0/0 OET. L/A,,f.-AMP. ANfP. PNA.SE 
'4M,P. stcuP 0/.SCA1'. 

164 

VIO 
/rSIV?<,T 

VERT. 
SWEEP 

GEN. 

Vt!'/ 
/t!'.SN7GT 
,,,,c(' 
NO,til, 
o.sc. 

V/9 
t?.5Ltt,&T 
At/0/0 

ovr. 

V/.!1 
/.,466 
NOif", 
OVT. 



RECEIVING TUBE SUBSTITUTION GUIDE 

ve VJ/ v~ VI Vi' V/6 Vt;; vs v.- V.9 

l~L.~ lt!'AT7 ,acs 6;1/8~ /,?,4T7 GAU6 6BCS <iBCS iil!IC'S lc'.SN?t:iT 

TO 
//7V 
AC 

PICT. 

Tl/8£ 

25Z6 
llECT. 

7JP4 

o.sc- ?NO /ST 
CONY. ,e-, ,e.,,,-

AMP. AMP. 

V/.9 Yl4 

<;S'17 tiAt.5 

IST(t?NO SOUND JRO 
ll'/0£0 l·F' 1-F 

4MP. AMP. AMP. 

Vii' Vl5 YIO 

;!'/VO /.ST 
/·F l·F' 

AMP. A'M.P. 

VII 1-'✓i' 

YE,E'T. 

J'.IYEEI"' <iEN. 
¢' OUT. 

Yt!'O 

.?St.•GT 
AU0/0 

our. 
1/'IJI 

(;AVt. ~.5W~6T IG.5t.76T tiA.t..5 /~.SN76T /.9866(; 

/ST SOU/VO .SOVNO P,,,,,,PIFR .SYNC. HOR. AFC -VOR. 
AV0/0 PET. 
-'IMP. 

f2S'N7-3 fUN7-I l2JN7-2, 
V£R.T. HOR. VERT. 
OUT. OSC, OSC. 

,t.lM. 
AM,P. 

6H6 6/IL5 
V/0£0 SOUND 
OET. DET. 

R.90 
68 
zw 

AMP. 

(CUP. 
PHASE 
P/SCR. 

6C..4 
LOCRL 
osc. 

1?9f 
39 
IW 

~HOR. ovr. 
o.sc. 

611G5-2 
R.F, 

6/IGS-f 
MIX. 

6.XS 
IZECT 

6C4 
H.V. 

!2.SN7-1- f2S>l7-.5 6Sll7·4 6SH1-6 6flf7-3 6SH7-2 6.SH7-t 6SH7-S 
AOD/0 HOR.. J'YNC. .JOUND 11/DEO 3~1> 211/D /ST 

O.J'G. 

25L6 
IIUDIO 
OUT. OS'C, .J'EP. LIM. /IMP. r.F. I.F. I.F: 

~PLI 

NO TYPE FUNCTION 

Vl 
V2 

~ vs 
V6 
V7 
V8 
V9 
VlO 
Vll 
Vl2 
Vl3 
Vl5 

6AG5 RF AIIP. 
6AG5 1ST, IF AMP. 
6AG5 2ND. IF AMP. 
6AG5 3RD, IF AMP. 
6AU6 VIDEO AIIP, 
6AU6 LIIIITER 
658 GT RATIO DETECTOR AND AUDIO AIIP. 
6SL7 GT VEPT, SWEEP OUT, 
7P8 RP OSC. AND CONVERTER 
12SN7 1ST. CLIPPER AND VERT, SWEEP OSC. 
12SN7 2ND. CLIPPER AND HORIZ. SWEEP OSC. 
25Ib OT AUDIO OUT, 
25Ib OT H.V, OSC. 
7JP4 PICl'URE TUBE 

165 

V8 VIJ 

V6 ,,,, 
Vl2 v,o 

//1/TER.LOCJ<. 

~ 111 

V9 

f17YOLT✓ v.z. 60 CYCL£ 
4C O.VLY 

sz VJ 

Vl5 

V7 

B-



-:-

.!l&t !ll!IW2!I 
VI 6AU6 R. F. ""'Pl ifier 
V2 6AG5 Mixer 

V3 6C4 Local Oscillator 
V4 6AU6 First Yi<Me r.r. _,, ifier 

vs 6AU6 second video I. F. -,1 ifier 
Vi UU6 Third Video I. F. Anlpl if'ier 
V1 6AL5 Video Detector-Auto•t ic Gain 

Control 

ve UU6 Video M1Plifier 
VII !IAU6 sync c1 ipper-o.c. Restorer 

•• 6AU6 •• 5 Mc • •t io Detector Driver 
VIO 6AL5 Ratio Detector 
v,e 6AT6 Audio Mpl ifier 
vu 2SL6GT/G Audio Output 

Vtl USN7GT Vertical Sweep Generator 
VIZ 12SN7GT vertical s---, Output 
Vt> 12SN7GT Horizontal s.e.p Generator 
Vt4 12SN7GT Horizontal s••P Output 
vzo 12AU7 R. F. High voltage Oscillator 
V2t lB)GT/8016 High voltage Rectifier 
vu 25Z6GT/G Low vol tag• DoUC>hr-1 Ni nus 

Voltage tectifier 
Vt? 6XSGT/G Voltage Mu1t ipl ier 
v22 7JP• Picture rube 

NO TYPE FUNCTION 

Vl 
V2 ~e 
vs 
V6 
V7 
VB 
V9 
VlO 
Vll 
Vl2 
Vl) 
Vl4 
Vl5 
Vl6 
Vl? 
Vl8 
Vl9 
V20 
V21 

6SH7 AUDIO IF 
6AL', FII-IJET. 
6SH7 AUDIO AMP• 
25L6GT AIJOIO OUTPUT 
6AGS RF AMP. 
6AGS MIXER 
6SH7 1ST. IF 
6SH7 2ND. IF 
6SH7 )RD. IF 
6H6 VIDEO DET. 
6SH7 VIDEO AMP. 
12SN7GT VIDEO OUT. ,SYNC. SEP. ,DC REST. 
7JP4 KINESCOPE 
6C4 OSCILLATOR 
25Z6GT RECTIFIER 
6XS RECTIFIER 
12SN7GT HORIZONTAL OSCILLATOR 
12SN7GT VER'l'ICAL OSCILLATOR 
12SN7GT HORIZONTAL AIIPLIFIER 
12SN7GT VERTICAL AMPLIFIER 
6C4 H.V. OSC. 

RECEIVING TUBE SUBSTITUTION GUIDE 

!NTERLOCk 

:[):::n 
l/7VOLT 
60 CYCLE 
ll·C ONLY 

.,_2 

110 TYPE 

Vl 6AGS 
V2 61.GS 

~ 
6AOS 
6AOS 

vs 6AU6 
V6 6AU6 
V7 6SQ7 
VB 6SL70T 
V9 7FB 
VlO 12SN7GT 
Vll 1281170T 
Vl2 2SL6GT 
Vl) 2SL6GT 
VlS 7JP4 
Vl6 6ALS 

., .. V,o .... v,. 

... •• . .. 

166 

V/3 

VB 

VII 

VIO 

vs 

V/6 

V4 

FUIICTIOI 

RF AIIP. 
1ST. VIDEO IF Al!P. 
2!1D, VI!ll!:O IP Al!P. 
)RD. VIDEO IF AIIP. 
VIDEO AIIP. 
LIMITBR 
AUDIO Al!P. 
VERT. SWEEP OUT. 
RF OSC. AND CONVERTER 

IOOOMMF. 
C-94 

R-80£ 
u 

1ST. CLIPPER AND VERT. SWl!EP OSC. 
211D. CLIPPER AND HOR. SWEEP OSC. 
AUDIO OUT. 
H. V. SUP. OSC. 
PICTURE TUBE 
RATIO DET. 

8 
v,o •• . .. •• •• 

J J Jv,. 1 ... I 
. .. v, •11 •• v, •• •• 



SAFE TT 
INT[IILOCK 

110•120 VOLTS 
10 CYCLE 
AC ONLY 

v-10 v-1 

L-1, 

Ill 
A-87D 

132 
11·878 

V-14 Y·IJ 

RECEIVING TUBE SUBSTITUTION GUIDE 

V·I 

V·II 

V-2 

S·I 0,,-011 
SWITCH 

ON VOL. 
CONTIIOL 

V·J 

L·20 

Y-12 v-, 

L-21 

"~'""~: 

105·120V A.C. 
60 CYCLES 

115WATTS 

Y·4 

L·H 

V·5 v-• 
L-23 

167 

12AT7 
R.F. 

V-1 

110 TYPE 
Vl 6AG5 
V2 12AT7 
~J 6AU6 
,4 6AU6 
V5 6At:6 
V6 6AU6 
V7 6AU6 
V8 6AL5 
V9 1n117 
VlO 25L6 
Vll 12SN7 
Vl2 125117 
Vl~ 6SL7 
Vl 25L6 
Vl 7JP4 

8eP!j. 

I 
I 
I 
I 

FUIICTION 
RF AMP. 
MIXER OSC. 
lST· IF AMP. 
2ND IF AMP. 
)RD IF AMP. 
VIDEO AMP. 
AUDIO DRIVER-LIMITER 
RATIO DETECTOR 
1ST AUDIO AMP.,VERT.SWEBP OSC. 
AUDIO OUTPUT 
1ST lit 2ND CLIPPER 
HORIZ.OSC.& AFC DIODE 
VERT. SWEEP OUTPUT 
H.V. OSC. 
PICTURE TUBE 

v-, V•I Y-~ 

I 
I 
I 
I 

Y-16 
TOl'IN~ I 

o, \.4 I L·U I 

T[L IIIN 

ro tf.4 YOI.T 
.$£C. ON TII 

>"------~ 
TOSY(/11.T 
.SFC'. ONT/I ,, _____ __, 

70l~SYOI.T 
PR,MA~Y OF 

Tl/ 

TOUNF 
VOI.TAtFI!' 
/NPVT 

L•U 
I 

I FILAMENT CIRCUIT CHANGES I 
I FOR TS·l8A ONLY I 

'---------------- - - - ...J 

> l 
I 

TO PIN I or v-• • ,1N 14 Of 'l-16 

,,.,RALi.£/. nMW'tR'TAMI' 
TOAL/. r/LAM£NTS 
£¥<:£PT TNOSC 
SHOl¥N ICLOW 

ALI. l!'Srtf tTT 
I.. V. ili'FCT/Jl"/L;VS 

-4a Jsw-, 
I.. V. #R"T/r/£/li'S 

NOT£: 

MODEL so,-6 l'T/6£T) A"-(? r"NAS.S/S F/1.AMENTS 

AA'£ /N /l'WRALL EL Al#'~ANtSFMENr. 



NO 

Vl 
V2 ~, 
vs 
V6 
V7 
\18 
V9 
VlO 
Vll 
Vl2 

~il 
VlS 
Vl6 
Vl7 
V18 
Vl9 
V20 
V21 
V23 

TO li . .3 VOLT 
.H"C:ON?SO 
POWER TRANS~ 

-
VIJ 

>.JSL.,GT 
$()VN0 OUT. 

TO/OS YOLT 1,1,, 
SEC. Ol'Y.!'SO >.:JSLliGT 
PO,Y£R Tlf';fNSlf ..,_ Y. o.se. 

/,I,,.,# 

• .3SUf6T 
H.Y. (J.$C. 

V?O 
TO t..J YO,tT <iW.rGT 
SEC. ON,!'SO 

HO,(>. 
POWER TRAN.SI: 

DAMP. 

264 
r•- - -~~iu·:,, ____ , 

107A 

265A 

TYPE FUNCTION 

RECEIVING TUBE SUBSTITUTION GUIDE 

------
M,ti>ALL£L. CONIVECTl'<NV 
TO ALL .F/L.AMENTS E.YCEPT 
TNO.SE .SNOWN BELOW 

------

/,1;'7 vn, 
S06S S04S' 

> NOR. > NO'-
SCAN. .SCAN. 
Ot/T. OVT. 

VI'~ v,, 
.S-04.S" SOUiGT 

>HOA'. r VERr. SCAIV. .sc,,,v. 
ovr. OVT. 

@ 
_J 

22 SW 

NO 

Vl 
V2 ~, 
vs 
V6 
V7 
V8 
V9 
VlO 
Vll 
Vl2 

~il 
VlS 
V16 
V17 
Vl8 
V19 
V20 
V21 
V22 
V23 
V2S 

TYPE FUNCTION 

6BH6 RF AIIP. 
6J6 MIXER-OSC. 
12AU6 1ST. IF AIIP. 
12AU6 2ND. IF AIIP. 
12AU6 ;lJiD. IF AMP. 
12AU6 4TH. IF AIIP. 
12ALS DET. AGC 
12AU6 VIDEO AMP. 
12AU7 DC REST., HOR. SCAN. MVBTR. 
10BP4 PIC'.l'URE TUBE 
12AU6 SOUND IF AIIP. AND LIii. 
19T8 DYN. LIii., SOUND DISCR., SOUND AIIP. 
SOL6GT SOUND OUT. 
12AU6 SYNC. CLIP • 
12SN70T HOR. SCAN. MVBTR. AND AIIP. 
SOBS HOR. SCAN. OUT. 
SOBS HOR. SCAN. OUT. 
$OBS HOR. SCAN. OUT. 
JSZ5GT HOR. DAMP. 
12SN7GT VERT. SCAN. MVBTR. 
50L6GT VERT. SCAN. OIJT. 
35L6GT H. V. OSC. 
3SL6GT H.V. OSC. 
35Z5GT L. V. RECT. 

V•I VIJ 
5011 IOLIOT 

6AU6 AUDIO IF =f)=O 6ALS RATIO DET. 
6AT6 AUDIO AIIP. 
25L6 AUDIO OUT. 

~ 6AU6 1ST. VIDEO IF 
6AU6 2ND. VIDEO IF V-10 V-9 v-1 
6AU6 3RD. VIDEO IF i-6AL5 VIDEO JET. 
6AU6 VIDEO AIIP. 
6AU6 SYNC. SEP. AIID DC REST. 
12SN7 SYNC. AIIP. AND !'OR. OSC. 
6H6 HOR. SYNC. DISCR. 
12SN7 HOR. OSC. AND DISCH. 
12SN7 HOR. OUT. 

G 
12SN7 VERT. OSC. 
6SL7 VERT. AMP. 
6AU6 RF AIIP. 
6AOS CONVERTER 
6J6 RP OSC. 
2SL6 H.V. OSC. 
25L6 H.V. OSC. 
7JP4 PICTURE TUP.E 
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117V 
NO TYPE FUNCTION 

60N Vl 6AU6 AUDIO IF N:. 
V2 6AL5 RATIO DET. 

~il 6AT6 AUDIO AMP. 
251.6 AUDIO OUT. 

V5 6AU6 1ST. VIDEO IF 
V15 V6 6AU6 2ND. VIDEO IF 
VNl 
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V9 6AU6 VIDEO AMP. 
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VII Vll 12SN7 HOR. OSC. 

Vl2 12SN7 HOR. AMP. 

Vlil 12SN7 VERT. OSC. 
V1 Vl 12SN7 VERT. AMP. 

VlS 2SZ6 L.V. RECT. 
Vl6 6XS VOLTA!lE DOUBLER 
Vl7 12SN7 H.V. OSC. 
Vl9 6J6 RF OSC. 

1121 
V20 6AG5 CONVERTER 
V2l 6AU6 RF AMP. 

1/ZO V22 7JP4 PICTURE TUBE 
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, .. 
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v, 
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/-,r 
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6ALS /,?AIV7 

•OET. >VIPEQ( 

( .SOVNO 
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SECTION 4 

SERVICING SUGGESTIONS 

Suggestions For Making Adapters 

When they are available, the manufacturer's bases and 
sockets are the thing to use in making adapters but,when 
this material is not to be had, we have found the following 
methods very practical. 

There is a molded octal socket sold everywhere, which, 
with the tinned metal mounting removed, fits into the top of 
a bakelite octal tube base as if made for the purpose. No. 
24 or 26 wires are soldered to the socket and pulled down 
through the tube base pins, soldered and cut off. Bits of 
spaghetti should be used to avoid shorts. ln the case of 
12K7 and other tubes with top caps,a hole is drilled in the 
side of the base opposite the grid pin. A flexible wire with 
grid clip is brought out through this hole to connect the top 
cap. In case of substituting a !octal for an octal such as 
the 1 LAB for IA 7 the grid lead from tube socket is brought 
out through this hole to connect the top cap. 

In case of substituting a !octal for an octal such as the 
1LA6 for 1A7,the grid lead from the tube socket is brought 
out through the side of the base and an old tube cap soldered 
on. Always select bakelite bases with eight pins. Most 
octal tubes have only 7 pins or less, but pin 6 is needed in 
most adapters. 

Another, and we believe, better way to make adapters is 
to remove the 8 pin wafers from the bases of metal tubes. 
Use No. 18 tinned wire soldering them in the pins first, 
preferably by dipping, then bend each one so that it will 
meet the terminal lug on whatever kind of socket is neces
sary. All of the socket terminal lugs sit down on the bake
lite ridge around the wafer and the wires hold them firmly 
in place. 

If 1 R5 tubes are comparatively plentiful and 1 A 7l; are 
impossible to secure, an adapter can be made easily and 
quickly as follows: 

Select an 8 pin octal base with metal band. With the 
pliers remove the metal, leaving the bottom wafer and pins. 
Cut 5 pieces of No. 18 tinned wire 1 1/4 inches long, drop
ping them down into pins 2, 3, 5, 6, and 7, bending them 
over enough to avoid their falling through and then solder 
the ends. Put a piece of spaghetti 3/8 inch long on the wire 
from pin 6 and bend it flat down on the wafer and across to 
the pin 3, then straight up. Push the wires through holes 
in miniature socket lugs as shown in substitution data, bend 
wires outward and down, then cut off close, clinch with 
pliers and solder. This makes a rugged adapter with very 
little danger of shorts. The same procedure is followed in 
making an adapter to use a 1 T4 in place of a 1N5. An 8 pin 
wafer from the base of a metal tube also makes a good 
adapter. 

Adapters are best soldered by dipping. Melt enough 
solder in a very small pan or tin can lid over an electric 
or gas hot plate to just touch the ends of the pins on an octal 
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base when the guide pin is on the bottom. Use a quarter
inch dowel pin or piece of shaft,pushing it down inside the 
guide pin so that it can be used as a handle. Dip the pins 
for 3 or 4 seconds then lift it out and dip the ends of the 
pins in water to cool them quickly. This is very much fast
er and better than doing it one pin at a time with a solder
ing iron. 

To Repair the Filaments in 150 Ma Tubes 
(For Emergency Use Only) 

Many 150-ma heater tubes can be made to give addi
tional service after they have been burned out, that is,after 
the filament is open. The necessary parts are: a power 
transformer with a 50-ma secondary that will deliver 750 
volts across the high-voltage winding, seven octal sockets, 
two loctal sockets, and a chassis pan with room enough to 
mount them. The connections are very simple, as illus
trated in the diagram of Fig. 4-1, and require less than two 
hours to assemble. 

F£ASH/NG SOCKETS 

TEST/Nu SOCKETS 

NOTE 
BOTTOM V/EW OF SOCKETS ARE SHOWN 

FIG. 4-1. Illustrating the setup for filament repair. 

We have found by experience that putting the push button 
in the primary side of the transformer, in addition to pro
tecting the operator from shocks, causes a hotter starting 
arc to weld the broken filament. The six sockets connected 
in series are for testing the repaired tubes. Put enough 
tubes in series to make as close as possible to 115 volts and 
short the filament connections on the remaining sockets 
that are left empty. Number 3 octal socket is for a 12SQ7, 
6SQ7, and a few other types which have their heater con
nections on pins 7 and 8. 

The operation is as follows. Insert the line plug, turn 
on the switch, and place the tube to be repaired in the prop
er socket. A low-wattage lamp drawing current from the 
same electric circuit should be in front of the operator. 
Press the button quickly, making as shm t a contact as pos
sible. If the lamp dims, you have welrled the ends of the 
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heater together. If they are not welded, press the button 
several more times, while snapping at the tube with the 
fingers of the other hand. If this does not weld the fila
ments, allow three seconds to elapse when working with 
metal tubes and then push the button again. Repeat this, 
then wait ten seconds and press for the last time. The 
switch contact should be as short as possible each time. 

For 6- and 12-volt glass tubes, the same procedure is 
employed except that you must observe the tube and continue 
to press the button at intervals until the filament shows 
light. For higher voltage t_ubes such as 50L6, 35L6, 35A5, 
etc. the button must be held down slightly longer. Success 
has been obtained in repairing about forty percent of burned 
out 150-maheatertubes which include 12SA7, 12SK7, 12SQ7, 
50L6, 35Z5, and almost all other 12-, 14-, 35-, and 50-volt 
heater tubes. The filaments of tubes having current ratings 
of less than 150 ma will be completely destroyed when 
burned in this apparatus, and tubes with high current ratings 
will overload the transformer severely, although in some 
cases a repair can be made. If the results are not satis
factory, try using a different transformer. Our experience 
shows, however, that a 750-volt secondary is the most sat
isfactory. 

We have had many inquiries about the low-wattage lamp 
mentioned above. This lamp should be not larger than 40 
watts and does not have to be connected to the apparatus. 
It may be the light in the shop where you are working and 
serves only to show you when the current has welded the 
ends of the broken filament in a metal tube. When the high 
voltage passes through the filament, there is a surge of 
current lasting only a very small fraction of a second. The 
transformer draws a rather large amount of current from 
the electric light line, pulling the voltage down and causing 
the light to blink or flicker. It is not needed in the case of 
glass tubes since you are able to see when the filament 
lights. 

The average life of repaired tubes is short. We describe 
this process for use only in case of emergency and in no 
case recommend the use of a repaired tube when a new one 
is available. Even when the tube is not available, a re
paired tube should be burned for at least one hour before 
putting it in a customers radio. 

35Z5 Tubes 

Possibly most service men know this, but it will bear 
repeating for the benefit of those who do not. The 35Z5 fil
ament is between pins 2 and 7 with a tap brought out to pin 
3. This tap is about 5 volts, from pins 2 to 3 and provides 
current for the pilot light. Operating the radio with burned 
out pilot light causes this section to burn out and breaks the 
filament circuit. Pins 2 and 3 may be shorted together so 
as to use the remaining 30-volt filament and the tube may 
still give long service. Check every burned out 35Z5, and 
if there is continuity between pins 3 and 7, the tube is still 
usable. 

If it is necessary to use the pilot light, connect a 25- to 
30-ohm resistor from pins 3 to 2, either on the tube base 
(be careful that it does not short to metal chassis) or on 
the socket terminals, and the pilot light will light as usual. 

St!bstitution of Complete Sets of Tubes 

Most of the popular 12-, 35-, and 50-volt tubes now in 
use are nearing the end of their lives. Often a customer 
comes in and pays for a substitute tube and the necessary 
rewiring job, only to be back again within a week or ten 
days with another "impossible to get" tube burned out. He 
may again go to considerable expense to replace that one 
and have the same thing happen again. 
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Since most of the 6- and 25-volt, 0.3-ampere tubes are 
comparatively plentiful, a complete changeover job is more 
practical and satisfactory. Replace 12SA 7 with 6SA 7, 
12SK7 with 6SK7, 12SQ7 with 6SQ7, 50L6 or 35L6 or any of 
the other 25-volt, 0.3-ampere output tubes, and 25Z5 with 
25Z6. The only necessary changes are in connection with 
the rectifier tube and replacement of the a-c line cord with 
a line resistor cord of 130 ohms. Red goes to the switch 
and black to pins 3 and 5 of the 35Z5 socket after remo~ing 
the pilot light wire from pin 3. Any wire on pin 4 is re
moved and taped up, 4 is connected to 8, the line cord re
sistor and a 25-ohm resistor are connected to the wire from 
pin 3 and the other end of resistor to pin 2. 

Changing Battery-Operated Radios For Electric Operation 

This is not a job for the novice, but any experienced 
radio serviceman can make the change with very satisfac
tory results if there is room on the chassis for an addition
al tube. 

First find a location for the rectifier tube, drill a hole 
and mount the socket. Remove all battery wires. Connect 
one side of the line cord to pins 2, 3, and 5 of a 11 7Z6 sock
et; connect the other side of the cord to the A battery switch, 
ground the other side of the switch and also pin 7 of the 
1 l 7Z6. 

From pins 4 and 8, the cathodes of the rectifier, con
nect a 1-w, 1,500-ohm resistor, Rl, to the screen grid of 
the 3Q5 tube or whatever output tube is used. This is the 
filter resistor and must have a 20-mf, 150-volt capacitor, 
Cl, from each end of the resistor to ground for 60-cycle 
operation, or 40 mf for 25-cycle operation. 

It is quite likely that you will find one end of each tube 
filament connected to ground. All of these grounds must be 
removed and the filaments connected in series as shown in 
Fig. 4-2. The tubes indicated are for a typical battery-op
erated receiver. The capacitors and resistors connected 
to pins 2 and 7 may be left where they are, at least for the 
present. (We are using pin numbers of octal tubes. If the 
!octal series is used, the filament pins are usually 1 and 8 
instead of 2 and 7. The loctal 1LA6 or 1LC6 is the equiv
alent of the octal 1A7, the loctal 1LN5 or 1LH4 for the octal 
1H5,and the loctal 1LA4 or 1LB4 for the octal 1A5 or 1T5.) 
If there are more tubes than are shown in the diagram, con
nect their filaments between the 1N5 and the 1H5. 

115V 
A.C. 11 ~~~-~-s+ 

"A" BAT. SW. 

FIG. 4-2. Typical circuit arrangement for changing 
battery-operated radio to electric operation 

using a 11 7Z6GT rectifier tube. 

Connect a 2,500-ohm resistor between the rectifier 
cathodes and one side of the filament of the output tube. 
This is the filament dropping resistor and has a filter 
capacitor of from 40 to 200 mf connected between its low 



RECEIVING TUBE SUBSTITUTION GUIDE 

end and ground. This capacitor should be rated at 25 volts 
because if a tube burns out the voltage rises and might 
break down a 6- or 12-volt rated capacitor. The filament 
dropping resistor should be 10 watts If mounted above the 
chassis and at least 20 watts if mounted underneath where 
it cannot radiate the heat so readily. There is a 2,200-ohm, 
16-w flexible resistor, that seems to be quite plentiful, 
rather low priced, and is very easy to mount since it is 
insulated. 

Wire in the resistors R4 and R5 permanently, and R3 
temporarily as it may have to be changed. If a 1A5 or 1 T5 
is used instead of the 3Q5 or 3B5, resistor R4 is omitted. 
The purpose of R4 and R5 is to bypass the current passed 
from plate to filament in the output tube and to avoid over
loading the other filaments. 

Now check the grid resistors. The resistor from the 
grid of the output tube should go directly to ground and each 
of the others to its own negative filament, pin 7. The lower 
end of the volume control is connected either directly or 
through a resistor to ground, or to a filament (which has 
been disconnected from ground). Leave it where it is for 
trial; however, if there is distortion, try returning it to the 
filament circuit between the 1A7 and 1H5 for 1.4-volt bias, 
or between the 1H5 and 1N5 for 2.8-volt bias, leaving it 
wherever the tone is best. 

Now make up a resistor to take the place of a set of 
tubes. The resistance of each 1.4-volt filament is approxi
mately 28 ohms, and for the set shown in Fig. 4-2 should be 
a total of 140 ohms. If it had a 1A5 or 1 T5 in the output, 
the resistance would be 28 ohms less, or 112 ohms. If 
there should be an additional 1.4-volt tube, it would be 28 
ohms more, or 168 ohms. Connect this resistor from pin 
2 of the output tube to ground. Put in the rectifier tube, 
connect the line cord of the set and then turn it on. The 
voltage across the resistor should be slightly less than 7 
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volts. If over 7 volts, replace resistor R3 with a lower 
value, If under 6,2 volts, replace R3 with a higher value. 
If you have difficulty in getting the correct filament voltage, 
remember that increasing the capacitance of Cl at the 
rectifier increases the voltage, and if this capacitor does 
not have sufficient capacitance you cannot get the correct 
voltage. 

When the voltage has been adjusted, remove resistor 
R3 and then insert the tubes. The bypass capacitor C4 may 
already be in the set. If the capacitors are not in and there 
is a tendency to distort or oscillate, put them in, and make 
sure that all No. 1 pins of the tubes are grounded to chassis. 
If the radio does not have a series capacitor in U1e antenna, 
it is necessary to put in a 0.01 mf between the antenna and 
coil to avoid burning out the coil if the antenna should be 
grounded. 

Many other types of rectifiers may be used instead of 
the 11 7Z6 which was chosen as the example because it does 
not require a resistor line cord. For 25Z6, use a line-cord 
resistor of 300 ohms, connecting red to switch, black to 
pins 3 and 5, and resistor to pin 2; for 35Z5 and 35Z4 tubes, 
use a 540-ohm resistor cord, connecting black to pin 5,_ red 
to switch, and resistor to pin 2; for a 25Z5 tube, use a 300-
ohm cord, connecting red to switch, black to pins 2 and 5, 
resistor to pin 1, pin 6 to ground, and the filter resistor to 
pins 3 and 4. These are the most popular rectifiers, but 
several others may be used with the proper line-cord 
resistor. 

The grounding system and physical factors of the re
ceiver to be worked on should be examined before attempt
ing the changeover. Some bugs may be expected on the first 
job so do not be discouraged if it does not work perfectly 
right at first; a little patience in trying to get rid of the 
bugs will be well rewarded. Remember that the filaments 
of tubes in most battery-operated radios are only d-c oper
ated. Always check the filament conditions of the tubes 
with which you are working. 



SECTION 5 

CHARTS AND TABLES 

In this section a number of charts and tables are shown 
that we believe will be very helpful to users of this book. 
Included in this grouping is a complete listing of receiving 
tube characteristics and bases and also a separate listing 
of cathode-ray-tube characteristics and bases. In addition 
such tabulated matter as RTMA capacitor, resistor, and 
transformer color codes, ballast tube and resistor number-

RTMA RECEIVING TUBE RATINGS 

It shall be standard to interpret the ratings on receiving 
types of tubes according to the following conditions: 

l. CATHODE 

The heater or filament voltage is given as a normal value 
unless otherwise stated. This means that transformers or 
resistances in the heater or filament circuit should be de
signed to operate the heater or filament at rated value for 
full-load operating conditions under average supply-voltage 
conditions. A reasonable amount of leeway is incorporated 
in the cathode design so that moderate fluctuations of heater 
or filament voltage downward will not cause marked falling 
off in response; also, moderate voltage fluctuations upward 
will not reduce the life of the cathode to an unsatisfactory 
degree. 

A. 1.4-VOLT BATTERY TUBE TYPES 

The filament power supply may be obtained from dry
cell batteries, from stcrage batteries, or from a power 
line. With dry-cell battery supply, the filament may be 
connected either directly across a battery rated at a 
terminal potential of 1.5 volts, or in series with the fil
aments of similar tubes across a power supply consist
ing of dry cells in series. In either case, the voltage 
across each 1.4-volt section of filament should not ex
ceed 1.6 volts. With power-line or storage-battery 
supply, the filament may be operated in series with the 
filaments of similar tubes. 

For such operation, design adjustments should be made 
so that with tubes of rated characteristics, operating 
with all electrode voltages applied and on a normal line 
voltage of 11 7 volts or on a normal storage-battery 
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ing codes, pilot lamps, and a cross index of Army VT num
bers and commercial vacuum-tube numbers are included. 
The last named chart will not only help Armed Forces per
sonnel but will be of valuable aid to anyone who has surplus 
Army tubes and desires to identify the equivalent commer
cial number for possible use or substitution in commercial 
equipment. 

voltage of 2.0 volts per cell (without a charger) or 2.2 
volts per cell (with a charger), the voltage drop across 
each 1.4-volt section of filament will be maintained 
within a range of 1.25 to 1.4 volts with a nominal center 
of 1.3 volts. In order to meet the recommended condi
tions foroperatingfilaments in series from dry-battery, 
storage-battery, or power-line sources it tnay be neces
sary to use shunting resistors across the individual 
1.4-volt sections of filament. 

B. 2.0-VOLT BATTERY TUBE TYPES 

The 2.0-volt line of tubes is designed to be operated 
with 2.0 volts across the filament. In all cases the op
erating voltage range should be maintained within the 
limits of 1.8 volts to 2 .2 volts. 

2. POSITIVE POTENTIAL ELECTRODES 

The power sources for the operation of radio equipment are 
subject to variations in their terminal potential. Conse
quently, the maximum rating shown on the RTMA Vacuum 
Tube Data Sheets have been established for certain design 
center voltages which experience has shown to be repre
sentative. The design center voltages to be used for the 
various power supplies together with other rating consider
ations are as given below: 

A. A-C OR D-C POWER-LINE SERVICE IN U.S.A. 

The design center voltage for this type of power supply 
is 11 7 volts. The maximum ratings of plate voltages, 
screen-supply voltages, dissipations, and rectifier out
put currents are design maximums and should not be 
exceeded in equipment operated at a line voltage of 11 7 
volts. 
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B. STORAGE-BATTERY SERVICE 

When storage-battery equipment is operated without a 
charger, it should be designed so that the published 
RTMAmaximum values of plate voltages, screen-supply 
voltages, dissipations,and rectifier output currents are 
never exceeded for a terminal potential at the battery 
source of 2.0 volts per cell. When storage-battery 
equipment is operated with a charger, it should be de
signed so that 90% of the same RTMA values are never 
exceeded for a terminal potential at the battery source 
of 2.2 volts. 

C. "B"-BATTERY SERVICE 

The design center voltage "B" batteries is the normal 
vol,tage rating of the battery block, such as 45 volts, 90 
volts, etc. Equipment should be designed so that under 
no condition of battery voltage will the plate voltages 
or dissipations ever exceed the recommended respect
ed maximum values shown in the data for each tube type 
by more than 1 0o/o. 

D. OTHER CONSIDERATIONS 

1) Class A Amplifiers 

The maximum plate dissipation occurs at the "zero
signal" condition. The maximum screen dissipation 
usually occurs at the condition where the peak-input 
signal voltage is equal to the bias voltage. 

2) Class B Amplifiers 

The maximum plate dissipation theoretically occurs 
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at approximately 63% of the "maximum-signal" con
dition, but may occur practically at any signal volt
age value. 

3) Converters 

The maximum plate dissipation occurs at the "zero
signal" condition and the frequency at which the 
oscillator-developed bias is a minimum. The screen 
dissipation for any reasonable variation in signal 
voltage must never exceed the rated value by more 
than l0o/o. 

4) Screen Ratings 

When the screen voltage is supplied through a series 
voltage-dropping resistor, the maximum screen 
voltage rating may be exceeded, provided the maxi
mum screen dissipation rating is not exceeded at 
any signal condition, and the maximum screen volt
age rating is not exceeded, at the maximum-signal 
condition. Provided these conditions are fulfilled, 
the screen-supply voltage may be as high as,but not 
above,the maximum plate voltage rating. 

3. TYPICAL OPERATION 

For many receiving tubes, the data show typical operating 
conditions in particular services. These typical operating 
values are given to show concisely some g,liding informa
tion for the use of each type. They are not to be considered 
as ratings, because the tube can be used under any suitable 
conditions within its rating limitations. 
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RECEIVING TUBE BASES 
The diagrams on the following pages show standard socket connections corresponding to the base designations 

given in the column headed "Socket Connections" in the classified tube-data tables. Bottom views are shown 
throughout. Terminal designations are as follows: 

A = Anode F = Filament IS = Internal Shield PnF = Beam-Form- repeller 
B = Beam G = Grid K = Cathode ing Plates s = Shell 
BP = Bayonet Pin II = Heater NC = No Connection RC Ray-Control TA = Target 
BS = Base sleeve IC = Internal Con- p = Plate (Anode) Electrode • = Gas-Type Tube 
D = Deflecting Plate nection P1 = Starter-Anode Ref = Reflector or u = Unit 

Alphabetical subscripts D, P, T and HX indicate, respective1y, diode unit, peotode unit, triode unit or hexode 
unit in multi unit types. Subscript M, T or CT indicates filament or heater tap. 

Generally when the No. l pin of a metal-type tube iu Table I, with the except;on of all triodes, is i<hown connect,,.! 
to the shell, the No. I pin in the glass (G or GT) equivalent is connected to an internal shield. 

G P 
NC~NC 

F~F 

2D 

F~NC 

G~F 

3N 

4AF 

NCcftfit 
F~F 

G P 
4AQ 

4BR 

p~f( 
F+~G 

4F 

p 

NCmNC 

F~F 

4P 

p 

4Y 

R.M.A. TUBE BASE DIAGRAMS 

Bottom views are shown. Terminal designations on sockets are shown above. 
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RECEIVING TUBE CHARACTERISTICS 

TABLE I-METAL RECEIVING TUBES 
Characteristics given in this table apply to all tubes having type numbers shown, Including metal tubes, glass tubes with "G" suffix, and bantam tubes with "GT" suffix. 

For "G" and "GT" tubes not listed (not having metal counterparts), see rabies II, VII, VIII and IX. 

Typo 

6A8 
6AB7 
1853 

Name 

Pe •arid Conv-

T elevlslon Amp. Pentade 

Socket 
Connec
tlon1 

IA 

BN 

FIi. or Heoter 

Volt1I Amp. 

6.3 0.3 

6.3 0.45 

;:::: I Television Amp. Penlade I IN I 6.3 I 0.45 

Capacitance µufd. 

In Out 

I 5 

11 5 

Plate
Grid 

U1e 

- 1 01c.-Mixer 

0.015 I Class-A Amp. 

0.015 I Class-A Amp. 

6AG7 I Sharp Cut-off Pentade I BY I 6.3 I 0.65 I 13 I 7.5 I 0.06 I Clc111-A1 Amp. 
6AJ7 I Sharp Cut-off Pentade I BN I 6.3 I 0.45 I -- I --1 -- I Cius-A Am!'_. 
6AK7 I Penlode Power Amp. I BY I 6.3 I 0.65 I 13 I 7.5 I 0.06 !Class-A Amp. 
688 Du ex-Diode Pentade BE 6.3 0.3 6 9 I 0.005 I Class-A 4m1>, 

t"'lncc., 
6C5 Triode 6Q 6.3 I 0.3 3 I 11 2 -·-·· A Am!'_. 

Bias Detactor 

6F5 I H!g!,_.,,._Trio~ I SM I 6.3 I 0.3 5.5 I 4 2.3 Class-A Amp. 

Cla11•A1 Pent.~ 

Plate 
Supply 
Volt• 

250 

300 

300 

3:>0 
3:>0 
300 
250 
250 
250 
250 
250 
315 

Grid 
Blao 

- 3.0 

- 3.0 

160" 

- 3.0 
160* 

- 3 
- 3.0 
- 8.0 
-17.0 
- 1.3 
-16.5 
-22.0 

Screen 
Sc,..n I Current 
Volt• Ma. 

100 

200 

150 

150 
300 
150 
125 

250 
315 

3.2 

3.2 

2.5 

t /9 
2.5 
7 
2.3 

6.5 
1.0 

Plate 
Current 

Ma. 

3.3 

12.5 

10 

30/30.5 
10 
30 
9.0 
8.0 

Plate 
Reolllance 

Ohms 

Tran1con• 1 Am I load I Power 
duclance Fae.:~ Resistance Output 

Mlcromhos Ohms Watts 

Anode-grid (No.2) 250 volts_rnax.thru 20,000 ohms 

700000 

1000000 

130000 
1000000 
130000 
650000 

10000 

5000 

9000 

11000 
9000 

11000 
1125 
2000 

3500 

6750 

730 
20 

10000 3.0 

10000 3.0 

Plate current adjusted to 0.2 ma. with no signal 
0.2 I 66000 I 1500 I 100 1 -

36 , I 10000 I 2,00 I 200 I 1000 I 3.2 
42 75000 2650 200 7000 5.0 

Type 

6AI 
6487 
1853 
6AC7 
1852 
6AG7 
6AJ7 
6AK7 
681 

6C5 

6F5 

Cla11-A1 Triode • 

6.5 I 13 I 0.2 I Class-AB, Amp.• 
Cla11-AB-2 Amp.1 

250 
375 
375 

-20.0 
340* 
-26.0 

34 7 2600 2 liOO 6.8 4000 0,15 ; 6F6 

6F6 

6Ho 
6J5 

6J7 

Penlode Power Amplifier 7S 6.3 0.7 

Cla11 .. AB2 Amp. 1 11 

250 I 111a 
250 , 5/19.5 

54/77 Power output for 2 tubes at 10000' I 19.f 
34/12 slated load, plate-ta-alale I 10000 1 11.5 

S0/61 I - I - 1-1-10000•1 9 i 
I I I I I j , j I --- j r I I 48/92 ' - ' - I - I -.nnn•I"' j 

Twin Diode 7Q 6.3 0,3 -- --1 -- Rectifier Max. a.c. voltage per plate= 150 r.m.s. Max. output current 8.0 ma, d.c. 

350 
350 

730* 
-38 

Triode I 6Q I 6.31 0.3 I 3.41 3.61 3,4 I Class-A Am!'_. I 250 I - 8.0 I - I - I 9 I 1700 I 2600 I 20, -

Shcrp Cut-off Pentacle R.F. Amp. I 250 1- 3.0 1100 I 0.5 i 2.0 I 1.5 meg. 
7R I 6.3 I 0.3 I 7 I 12 I 0.0051 ft'----•--•- 250 - 4.3 100 Cathode current0.43 ma, 

1225 1500 
0,5 m!!!_, 

6H6 
6J5 

6J7 

, R.F. Am 250 - 3.0 125 2.6 10.5 600000 1650 990 -- --
6

K
7 6K7 I Variable•µ Penlode I 7R I 6.3 I 0.3 I 7 I 12 I 0.005 Mixer 250 -10.0 I 100 -- -- -- 01cillator oealr. volts =7 .0 

6KB I Trlode-Hexode I OK I 6.3 I 0.3 1-- -- -- Converter 250 - 3.0 100 6 2.5 Triode Plate (No. 2) 100 volt•, 3.1 ma. 6KB 
Single Tube 250 170* 250 5.4/7.2 75/78 -- -- I -- 2SOO 6.5 I 
Class A1 300 220• 200 3.0/4.6 51/54.5 -- -- -- 4500 6.5 , 
Singlo Tube 250 -14.0 250 5.0/7 .3 72/79 22500 I 6000 I -- 1 2500 I 6.5 , 
Clan A1 350 -18.0 250 2.5/7.0 54/66 33000 5200 -- 4200 10.8 1 

iP.P.Clau.-1• 270 125• ·210 11/17 134/145 -- i -- -- 5000' 18,5 
I pp ,. , 250 -16.0 250 10/16 120/140 24500 I 5500 -- 5000 • 14.5 I 6L6 
L:.::....:....:lass 41 270 -17.5 270 11/17 134/155 2350C 5700 -- 5000 1 17.5 I 
(__l'_.P. Class AR1 • 360 250• 270 5/17 88il00 9000' 24.5 

6L6 Boam Power Ampliflor 7AC 6.3 0.9 10 12 
I I o.4 

I 
'P.P. Class AB," 360 -22.5 270 5/15 88/132 Power outputfor 2 tubes. 6600 • 26,5 

! , , 360 -18.0 225 3.S/11 78/142 L,ad plate-to-plate 6000' 31.0 . 
: : P.P. Class AB· 360 -22.5 270 5/16 88/205 3800' 47.0 I 

I j I R.F. Amp. 250 - 3.0 100 1 5,5 5.3 800!>00 1100 -- -- --~ 6
L7 I Pentagrl

d
MlxerAmpliflcr _ 7T 6•3 o.3 !--_I -=--+--=rMixer 250 -- 6.0 150 8.3 3.3 t>verlmeg. 01cillator-grid(No.3)voltage-----15 

6N7 Twin Triode _ 81 6.3 0.8 --1 -::"."[ __ :T ~!..'!_l_•·B Amp. 300 O -- i -· 35/70 -- -- -- 8000 10.0 6N7 
6Q7 Duplex-Diode Triode 7V 6.3 0,3 -513.8 1 1.4 i Triode Amp. 250 - 3.0 -- I -- 1.1 51000 1200 70 -- -- 607 
6R7 Duplex-Diode Triode 7V 6.3 0.3 4.8 I 3:!l_ 2.4 I Triode Amp. • 250 - 9.0 --1 -- 9,5 8500 1900 16 10000 0.28 6R7 
6S7 RemateCut-offPenlode ____.__!_R 6.3 0.15 • 6.51 10.5: o.oos: Clan-A Amp. 250 - 3.oGo ~- 8.5 1000000 1750 -- -- -- 657 
6SA7 Pentagrid Converter I 8R' 6.3 0.3 --•; --· -1 Converter _ 250 0' 100 i----,~O 3,4 800000 Grid No, I resl1tor 20000 ohm• 6SA7 

•1 9 61 
9 21

1 __ Converter 100 - I 100 10.2 3.6 500)0) 9:>J -- __ __ 
6.3 0.3 · · I Converter 250 - 1 100 10 3.8 100:>000 950 -- -- --

01c. Section in 88-108 Mc. Serv. 250 22000• IZO00•· IZ.6/IZ.S 6.8/~.5 -- -- -- -- --
_6SC7 I Twin-Triode 85 6.3 0.3 ---1 --! -rc,au-A Amp. 250-- - 2.0 -- -- I 2.0 53000 1325 70 -- -- 6SC7 

6SB7Y Pentagrld Converler BR 6517Y 

6SF5 I Hi;,h-µ Triode 6AB 6,3 0.3 4 I 3.6i 2.4 I Class-A Am~, _ 250 - 2.0 -- -- 0.9 66000 1500 100 -- -- 1 6SF5 
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TABLE I-METAL RECEIVING TUBES-Continued 

Socket FIi, or Heater Capacitance µµfd. Plate Screen Plate Plate Transcon• Load Power Grid Screen Amp. 
Typo Nome Connec• u •• Supply Current Current Resistance ductClnce Re1i1tanee Output Type 

lions Volts Amp. In Out Plate• Volts Blas Volts Ma, Ma. Ohm• Micromhos Factor Ohm1 WaH1 Grid 

6SF7 Diode Varlabla•u Pentoda 7AZ 6.3 0.3 5.5 6 0.004 Cla11-A Amp. 250 - 1.0 100 3.3 12.4 700000 2050 -- 6SF7 

6SG7 S.mlvarlable-u Pentode 8BK 6.3 0.3 8.5 7 0.003 H.F. Amp. 250 - 2.5 150 3.4 9.2 Over 1 meg. 4000 -- 6SG7, 

6SH7 Sharp Cut-off Pentode &BK 6.3 0.3 8.5 7 0.003 Cla11°A Amp. 250 - 1.0 150 4.1 10.8 900000 4900 -- 6SH7 

6SJ7' Sharp Cut-off Pentode BN 6.3 0,3 6 7 0.005 Clu11-A Amp. 250 - 3.0 100 0.8 3 1500000 1650 2500 6SJ7 

65K7 Varlabl•·u Pentode 8N 6.3 0.3 6 7 0.003 Cla11-A Al!IP• 250 - 3.0 100 2.4 9.2 800000 2000 1600 6SK7 

6SQ7 Duplex-Diode Triode 80 6.3 0.3 3.2 3.0 1.6 Clau-A Amp. 250 - 2.0 -- -- 0.8 91000 1100 100 -- 6SQ7 

6SR7 Duplex-Diode Triode BQ 6.3 0.3 3.6 2.8 2.40 Clau-A Amp. 250 - 9.0 -- -- 9.5 8500 1900 16 -- 6SR7 

6557 Varlabl••u Pentode ON 6.3 0.15 5.5 7.0 0.004 Cla11-A Amp. 250 - 3.0 100 2.0 9.0 1000000 1850 -- 6SS7 
6ST7 Duplex-Diode Triode 80 6.3 0.15 2.8 3 1.50 Cia11-A Amp. 250 - 9.0 -- -- 9.5 1500 1900 16 -- 6ST7 
6SV7 Diode R.F. Pentode 7AZ 6.3 0.3 6.5 6 0.004 Cla11-A Amp. 250 - 1 150 2.8 7.5 800000 3400 6SV7 
6SZ7 Duplex-Diode Triode 00 6.3 0.15 2.6 2.8 1.10 Class-A Amp. 250 - 3 -- -- 1.0 58000 1200 70 6SZ7 

6T7 Duolex-Dlode Triode 7V 6.3 0.15 1.8 3.1 1.70 ClaH-A Amp. 250 - 3.0 -- -- 1.2 62000 1050 65 AT7 
Clau-A1 Amp.:. 250 -12.5 250 4.5/7.0 45/47 52000 4100 218 5000 4.5 

6V6 Beam Po- Ampllfter 7AC 6.3 0.45 2.0 7.5 0.7 
Cla11-AB1 Amp.• 

250 -15.0 250 5/13 70/79 60000 3750 -- 10000 8 10.0 6V6 
285 -19.0 285 4/13.5 70/92 65000 3600 8000• 14.0 

1611 Pentode Power Ampllflor 75 6.3 0.7 -- - -- Audio Amp. Characteristics same as 6F6 1611 
1612 Pentagrld AmpllOer 7T 6.3 0.3 7.5 11 0.001 Cla11-A Amp. 250 - 3.0 100 6.5 5.3 600000 1100 880 1612 
1620 Sharp Cut-off Pentode 7R 6.3 0.3 -- -- -- Clan-A Amp. Characteristics same as 6J7 1620 

Power Ampllfler Pentode 7S 6.3 0.7 
Cla11-AB2 Amp.' 300 -30.0 300 6.5/13 38/69 -- -- -- 4000 8 5.0 

1621 -- -- -- Cla11-A1 Amp. I 330 soo• 55/59 1621 -- -- 5000 8 2.0 
1622 Beam Power Ampllfler 7AC 6.3 0.9 -- -- -- Cla11-A1 Amp. 300 -20.0 250 4/10.5 86/125 -- -- 4000 10.0 1622 -00 

t,,) 

1851 Television Amp. Pentode 7R 6.3 0.45 11.5 5.2 0,02 Cla11-A Amp. 300 - 2.0 150 2.5 10 750000 9000 6750 1151 
5693 Sharp Cut-off Pentode 8N 6.3 0.3 5.3 6.2 0.005 Cla11-A Amp. 250 - 3 100 0.85 3.0 1000000 1650 -- -- 5693 

* Cathode re1i1tor-ohm1, 1 Screen tied to plate. 
• For 6SA7GT use base diagram IAD. 

• Grid bias-2 volt• If separate 01clflotor excltotion 11 used. 
• Alia Type "65J7Y." 

' Values are for single tube. 
• Values are for two tubes in push-pull. 

' Max.-slgnal value. 
• Plate-to-plate value, 
• 01c. grid leak-Scrn res. 

TABLE 11-6.3-VOLT GLASS TUBES WITH OCTAL BASES 
(For "G" and "GT"-Type Tubes Not Listed Here, Sea Equivalent Type in Table I; Characterl1tle1 and Connections Wiil h ldentlcal) 

Socket Fil. or Heater Capacitance uufd. Plate Screen Plate Plate Transcon- Load Powe1 
Typo Ncimo Connec- Use Supply Grid Screen Current Current Resistance ductance Amp, 

Resistance Output Type 
tions Volh Amp. In Out Plate- Volts Blas Volt• Ma. Ma. Ohms Micromho1 Factor 

Ohms Watta Grid 

2C22 Triodo 4AM 6,3 0.3 2,2 0,7 3.60 Cla11-A Amp. 300 10.5 11 6600 30ll0 20 ft~ftft 

Cla11-A Amp.• 250 -45.0 -- -- 60 800 4.2 2500 3.75 
6A5G Triode Po- Ampllflor 6T 6.3 1.0 -- -- -- P.P. Clan AB• :125 -68.0 80 5250 3000 6 15.0 £&•-

P.P. Clan AB• 325 850* 80 -- 5000• 10.0 
250 0 Input 5.0 

40000 6All6G Direct-Coupled Ampllfleo 7AU 6.3 0,5 -- -- -- Cla11-A Amp. 
250 0 Output 34 

1800 72 8000 3.5 6AB6G 

6AC5G High-u Power-Ampllftor 6Q 6.3 0.4 -- -- -- P.P. Cla11 B' 250 0 -- -- 5.0 
36700 3400 

10000• 8.o 
Triode 125 6AC5G Dyn.-Coupled 250 -- -I -- 32 7000 3.7 

Direct-Coupled Ampliflor TAU 6.3 1.1 
100 0 Input 7.0 

6AC6G -- -- -- Clan-A Amp. 
100 0 Output 45 -- 3000 54 4000 3.1 6AC6O 

6AD5G Hiah·-u Triode 60 6.3 0.3 4.1 3.9 3.3 Cla11-A Amp. 250 - 2.0 -- -- 0.9 -- 1500 100 -- -- 6AD5r. 
6AD6G•0 Electron-Rav Tuba 7AG 6,3 0,15 -- -- -- Indicator 100 0 for 90°; -23 for 135°1 45 for 0°. Target current 1.5 ma. "ADAt> 

Trlode-Pentode SAY 6.3 0,15 
Triode Amp. 250 -25.0 -- -- 4.0 19000 325 6.0 -- --6AD7G -- -- -- Pentode Amp. 250 -16.5 250 6.5 34 10000 7000 6AD7G 

2500 -- 3.2 
6AE5G10 Triode Ampllfter 6Q 6.3 0,3 -- -- -- Cla11-A Amp. 95 -15.0 -- -- 7,0 3500 1200 4.2 -- 6AE50 

5AE6GT1° Twin-Plate Triode with 7AH 6.3 0.15 I.emote cut-off Cla11-A Amp. 250 - 1.5 6,5 25000 1000 25 
Single Grid Sharp cut-off Cla11-A Amp, 250 - 1.5 -- - 4.5 35000 950 33 -- -- 6AE6GT 
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Type Name 

6AE7GT 10 I Twin-Input Triode 
6AF5G IT<iode 

Socket 
Connec

tions 

Fil. or Heater 

Volts I Amp. 

TABLE 11-6.3-VOLT GLASS TUBES WITH OCTAL BASES-Continu•d 

Capacitance µµfd. 

In Out 
Pla,e
Grid 

Use 
Plate 

Supply 
Volts 

Grid 
Bias 

Screen 
Volts 

Screen 
Current 

Ma. 

Plate 
Current 

Ma. 

Plate I Transcon• 1 A I Load I Power 
Resistance ductance F ~P· Jlesistance Output 

Ohms Micromhos ac or Ohms Watts 
Type 

7AX i 6.3 I 0.5 I -I -I - I Driver Amplifler I 250 I -13.5 \ - I - I 5.0 I 9300 I 1500 I 14 I - I - \6AE7GT 
60 I 6.3 I 0.3 1-1 -I - I Class-A Amplifler I 180 I -18.0\ - I - J 7.0 I - I 1500 I 7.4\ - I - \6AF5G 

6AF7G I Twin Electron Ray I SAG I 6.3 I 0.3 I --1 --i -- \ Indicator Tube I I I I I I I \6Af7G 
6AG6G Power-Amplifler Pentade 75 6.3 1.25 -- -- -- Clan-A Amplifler 250 - 6.0 250 6.0 32 -- 10000 -- 8500 3.75 6AG6G 
6AH5G Beam Power Amplifler 6AP 6.3 0.9 -- -- -- Class-A Amplifler 350 -18 250 -- -- 33000 5200 -- 4200 10.8 6AH5G 
6AH7GT ITwin Triode I 8BE I 6.3 I 0.3 I --1 --1 -- I Converter & Amp.\ 250 I - 9.0 I -- I -- I 12 1 I 6600 I 2400 I 16 I -- I -- \6AH7GT 
6AL6G I Beam Power Amplifler -- I 6AM I 6.3 I 0.9 I --1 --1 -- [Clan-A Amplifler I 250 I -14.0 I 250 I 5.0 I 72 I 22500 I 6000 I --1 2500 I 6.5 \6AL6G 

6AL7GT IElectran-Ray Tube 

6A07GT IDupleK Diode Triode 
6AR6. IBeam Power Amp. 
6AR7GT IDiode Triode 

6AS7G ILow-Mu Twin Triode 

. I Outer edge of any of the three illuminated areas displaced ½&in.min. outward with +s volts 
SCH I 6.3 I 0.15 I --1 --1 -- \ Indicator to its electrode. Similar inward disp_._with_ -5 volts. No pattern with --6 volts grid. 16 AL7GT 

8CK I 6.3 I 0.3 I 2.3 I 1.5 I 2.8 I Clan-A Amplifler I 250 I - 2.0 I -- I -- I 2.3 I 44000 I 1600 I 70 1 --
680 I 6.3 I 1.2 I 11 I 7 I 0.55 I Clan-A Amplifier I 250 I -22.5 I 250 I 5 77 I 21000 I 5400 I 95 1 --
SCG I 6.3 I 0.3 I 1.41 1 I 2 I Clan-A Amplifier I 250 I - 2 

1 

D.C. Amplifler 
SBD I 6.3 I 2.5 1--j --1 -- Class-A, Amp. P.P. 

135 
250 

2so• 
2500* 

1.3 
125 

100/106 

66500 
280 
280 

1050 
7500 
-m, 

70 
2.1 

6000' I 13 

6A07GT 
6AR6 
6AR7GT 

6AS7G 

684G ITriode Power Amplifler 55 I 6~3-1 f:"O ___ l' __ I --1 --- I Power Amplifler I Characteristics same as Type 6A3-Table IV -- 1684G 
686G IDuplu-Diode High-µ Triode I 7V I 6.3 I 0.3 I 1.7 I 3.8 I 1.7 I Detec~or-Amplifler I Characteristics same as Type 75-Table IV 686G 
6806GT \Beam Pentode I 6AM I 6.3 I 1.2 I _:_=T== r--- !Deflection Amp. I 250 I 47* I 150 I 2.1 I 45 [ I 5500 I -- I -- 1-- l6B06GT 
6BG6 IBeam Power Amplifier I 58T I 6:3· j 0.9 I II \ 6.5 I 0.5 I Deflection Amp. I 400 I -50 I 350 I 6.0 70 I -- I 6000 I -- I -- I -- l6BG6 
6C8G ITwin Triode 1· SG- I 6.3 I 0.3 1-1-1 - \Amp. l Section I 250 I - 4.5 I - I - I 3.1 I 26000 I 1450 I 381 - I - \6C8G 
608G IPentagrid Converter SA j 6.3 I 0.15 1--1 --1 -- I Converter I 250 I - 3.0 I 100 I Cathode current 13.0Ma. Anode grid (No. 2) Volts =250' l6D8G 
6FOG 1

l
1 ITriode-Hexode Converter 80 6.3 0.3 -- -- -- Converter - 250 - 2.0 Triode Plate 150 volts 6EBG 

6F8G ,Twin Triode SG 6.3 0.6 -- -- -- Amplifler 250 - 8.0 -- -- 9 1 7700 2600 20 -- -- 6FIG 

6G6G IPentodePowerAmplifler 7S 16.310.15 1--1--1-- Clan-AAmplifler 180 - 9.0 180 2.5 15 175000 2300 400 10000 1.1 
Class-A Amplifier 180 -12.0 -- -- -- 4750 2000 9.5 12000 0.25 6 G6G 

6H4GT Diode Rectifier 5AF 6.3 0.1 S -- -- -- Detector 100 -- -- -- 4.0 -- -- -- -- -- 6H4GT 
6H8G Duo-Diode High-µ Pentode SE 6.3 0.3 -- -- -- Clan-A Amplifler 250 - 2.0 100 -- 8.5 650000 2400 -- -- -- 6H8G 
6JBG 10 Triode Heptode SH 6.3 0.3 -- -- -- Converter 250 - 3.0 100 2.8 1.2 Anode-grid (No. 2) 250 volts maK.' 5 ma. 6J8G 

6K5GT'" High-µ Triode SU 6.3 0.3 2.4 3.6 2.0 Clan-A Amplifier 250 - 3.0 -- -- 1.1 50000 1400 70 -- -- 6K5GT 
6k.6GT Pentode Power Amplifier 7S 6.3 0.4 -- -- -- Class-A Amplifler Characteristics same a1 Type 41-Toble IV 6K6GT 
6L5G !Triode Amplifier 1 60 6.3 0.15 2.8 5.0 2.8 Class-A Amplifler 250 - 9.0 -- -- 8.0 -- 1900 17 -- -- 6L5G 
6M6G- 1Power Amplifier Pentode t 75 6.3 1.2 -- -- -- Class-A Amplifler 250 - 6.0 250 4.0 36 -- 9500 -- 7000 4.4 6M6G 
~M7v __ fiPentode Amplifier _ I 7R 6.3 0.3 -- -- -- R.F. Amplifier 250 - 2.5 125 2.8 10.5 900000 3400 -- -- -- 6M7G 

I 
Triode Amplifier 100 -- -- -- 0.5 91000 1100 -- -- --

6M8GT Diode Triode Pentode BAU 6.3 0.6 -- -- -- Pentode Amplifler l00 _ 
3

_
0 

l00 __ 
8

_
5 200000 

l900 __ __ __ 6M8GT 

6N6G 1
" IDirect-Co_u~lecl_A_"'pli~--~· 7AU . 6.3 0.8 -- -- -- Power Amplifler Characteristics same as Type 6B5-Table IV -- -- -- 6N6G 

6P5Gfl 0 Triode Amplifier _________ l __ ~ __ j 6.3 0.3 3.4 5.5 2.6 Class-A Amplifler 250 -13.5 -- -- 5.0 9500 I 1450 13.8 -- -- 6P5GT 
6P7G 1

1J ilriode-Pentode -·- ·-------- + __ 7y __ ~3 I 0.3 -- -- -- Class-A Amplifier Characteristics same as 6F7-Table IV 6P7G 
6P8G ITriode-Hexode Converter 1 8K ] -6~3 0.8 -- -- -- Converter 250 - 2.0 75 1.4 1.5 Triode Plate 100 v. 2.2 ma. 6P8G 
606G \Diode-Triode -1--6Y- lt;_--3 0.15 -- -- -- Class-A Amplifier 250 - 3.0 -- -- 1.2 -- 1050 65 -- -- 606G 
6R6G 1Pentode Amplifier I 6Aw· 6.3 0.3 4.5 11 0.007 Clan-A Amplifler 250 - 3.0 100 1.7 7.0 -- 1450 1160 -- -- 6R6G 
6S6GT--ni°emote Cut-off Pentode ! SAK +6.3 0.45 -- -- -- R.F. Amplifier 250 - 2.0 100 3.0 13 350000 4000 -- -- -- 656GT 
658GT ITriplo Diode Triode I 8CB 6.3 0.3 1.2 5 2 Clas,-A Amplifier 250 - 2.0 -- -- 0.9 91000 1100 100 -- -- 6S8GT 
6SD7GT !Medium Cut-off Pentode \ SM I 6.3 0.3 9 7.5 .0035 R.F. Amplifier 250 - 2.0 100 1.9 6.0 1000000 3600 -- -- -- 6SD7GT 
6SE7G1 \Sharp Cui-off Pentode I SN 16.3 0.3 8 7.5 .005 R.F. Amplifler 250 I - 1.5 100 1.5 4.5 1100000 3400 3750 -- -- 6SE7GT 

6SH7L IPentode R.F. Amp. 

6SL7GT ITwin Triode 

100 I - 1.0 I 100 I 2.1 I 5.3 I 350000 I 4000 I -1 - I - 16SH7L SBK I 6.3 j 0.3 i -1-1 - IClau-A Amplifier I 250 I _ 1.0 150 4.1 10.8 900000 4900 

6SN7GT !Twin Triode 
SBD I 6.3 I 0.3 I - I - I - I Class-A Amplifler I 250 I - 2.0 I - I - I 2.3 1 I 44000 I 1600 70 I - I - \6SL7GT 
88D 6.3 I 0.6 I - i - I - I Class-A Amplifler I 250 I - 8.0 I - I - I 9.0 1 I 7700 I 2600 I 20 I - J - J6SN7GT 
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TABLE 11--6.3-VOLT GLASS TUBES WITH OCTAL BASES-Continued 

TI Socket I Fil. or Heater i Capacitance µµfd. 

Type I Namo C~nnec- I Plate-
hons Volts Amp. In Out Grid 

Use 
Plate 

Supply 
Volts 

Grid 
Bias 

Screen 
Volt• 

Screen 
Current 

Ma. 

Plate 
Current 

Ma. 
I 

Plate 
Resistance I Ohms 

Transcon-1 Am I Load I Power 
d_uctance fact:~ Resistance Output 

M1cromhos Ohms Watts 
Type 

6SU7GTY !Twin Triode _,_ 8BDT6.3 1 0.3 --~ -- Clan-A Ampl;fler 250 - 2.0 -- I -- 1 2.3 I 44000 T 1600 I 70 T -- T 16°SU7GTY 

6T6GM'" Amplifier 6Z -+r-3 ! 0.45 1-::--. -- -- Clan-A Amplifier 250 - 1.0 100 I 2.0 I 10 ' 1000000 : 5500 ! -- I -- -- 6T6GM 
6U6GT Beam Power AmFlifl"r 7AC 6.3 : o,_75 - -- -- Clan-A Amplifier 200 -14.0 135 T 3.0 I 56 I 20000 I 6200 1-- I 3000 5.5 6U6GT 
6U7G Voriable-µ Pentode I 7R I 6.3 ! 0.3 I 5 9 .007 Class-A Amplifler Characteristics same as Type 606-Toble Ill 6U7G 

6V7G 1u Duplex Diode-Tricffe =1_7~-- ~- I 0.IT 2 3.5 1.7 Detector-Amplifier Characteristics same as Type 85-Table 111 6V7G 
6W6GT j Beam Pow.,. Amplifier J_AC 6.3 I 1.25 '. -- -- Clan-A Amplifier 135 - 9.5 135 I 12.0 I 61.0 I -- I 9000 I 215 I 2000 3.3 6W6GT 
6W7G ,~entod•Det.Amplif.cr 7R 6.3 0.15 I 5 8.5 .007 Clau-AAmplifler 250 - 3.0 100 I 2.0 I 0.5 I 1500000 I 1225 11850 I -- -- 6W7G 
6X6G Electron-Ray Tube 7 AL 6.3 0.3 --1 -- -- Indicator Tube 250 0 v. for 300°, 2 ma. -8 v. for 0°, 0 ma. Vane grid 125 v. 6X6G 
6Y6G 8eam Power Amplif:er - 7AC 6.3 1.25 15 I ·a 0.7 Clan-A Amplifier 135 -13.5 135 T 3.0 I 60.0 I 9300 I 7000 1-- I 2000 3.6 6Y6G 
6Y7G 111 Twin Triode Am11lifler 88 6.3 0.3 -- -- -- Class-8 Amplifler Char-:1cteristics same as Type 79-Table IV 6Y7G 

6Z7G 

717A 
1223 
1635 

5691 

5692 

7000 

Twin Triade Amplifier 8B 6.3 0.3 --1--1 -- Clan-B Amplifier l BO O I --
1

1 
--

1

1 

8
·
4 

1
1 --

1

1 
--

1

1 
--

1

1 12000 
I 

4
·
2 

6Z7G 
135 0 -- -- 6.0 -- -- -- 9000 2.5 

Sharp Cut-off Pentode BBK 6.3 · 0.175' -- ' -- I -- Class-A Amplifier 120 - 2.0 120 2.5 7.5 390000 I 4000 -- -- -- 717A 
Sharp Cut-off Pentode 7R 6.3 0.3 -- -- -- Clan-A Amplifier Characteristics same as 6C6-Table IV 1223 
Twin Triad., Amplifier 88 I 6.3 I 0.6 I --1 --1 -- I Clan-B AmpliRer I 400 I 0 I -- I -- I 10/63 / -- I -- I -- I 14000 I 17 I 1635 

Hi-Mu Twin Triode I 88D I 6.3 ) 0.6 I t; '. I ~); j t: ~ j Clan-A Amp. ) 250 ) - 2 I -- I -- / 2.3 1 / 44000 I 1600 I 70 I -- I -- I 5691 

Medium-Mu Twin Triorle 88D 6.3 

Low-Noise AmDlifier 7R 6.3 

0.6 

0.3 

2~ • I 2.s • 
1

3.5 • 
2.6' 2.7' 1.3 8 Clan-A Amp. 

Class-A Amplifier 

250 -- 9 6.5 1 9100 2200 18 5692 

Charaderistics same as Type 6J7-Table 7000 

* Cathode re1l1tor-ohms. 1 Per plate. a Through 20,000-ohm dropping resistor. 
'Values are for single tube. 

6 Values are for tWo tubes in push-pull. 
I Plate-to-plate value. 

7 No. l triode. 
s No. 2 triode. 

• l'-k a.I. valh G-G. 
10 Discontinued. :: Screen tied to plate. 

Socket Heater 

Type Name Connec-
lions Volts Amp. 

7A4 Triode Amplifier SAC 7.0 0.32 
7A5 Beam Power Amplifier 6AA 7.0 0.75 
7A6 Twin Diode 7AJ 7.0 0.16 
7A7 Remote Cut-off Pentode av 7.0 0.32 
7A8 Multinrid Conver1er BU 7.0 0.16 
7AD7 Pentode av 6.3 0.6 
7AF7 Twin TrioJe 8AC 6.3 0.3 
7AG7 Sharp Cut-off Pentode BV 7.0 0.16 
7AH7 Pentode Amplitier av 6.3 0.15 
7114 High-µ Triode SAC 7.0 0.32 
7B5 Pentode Power Amplifier 6A'.'. 7.0 0.43 
786 Duo-Diode Triode BW 7.0 0.32 
7B7 Remote Cut-off Pentode av 7.0 0.16 
7B8 Pentagrid Converter ex 7.0 0.32 
7C5 Tetrode Power Amplifier 6AA 7.0 0.48 
7C6 Duo-Diode Triode 8W 7.( 0.16 
7C7 Pentode Amplifier av 7.0 0.16 
7D7 Triode-Hexode Converter SAR 7.0 0.48 

TABLE 111-7-VOLT LOCK-IN-BASE TUBES 
Far other lock-In-base types see Tables VIII, IX. and X 

Capacitance µµfd. Plate Screen 
Use Supply Grid Screen Current Plate- Bias Valls Valls Ma. In Out Grid 

3.4 3 4 Clan-A Amplifier 250 - 8.0 -- --
13 7.2 0.44 Cla11-A1 Amplifier 125 - 9.0 125 3.2/8 

Plate Plate Transcon- Load Power 
Current Resistance ductance 

Amp. 
Resistance Output Type Factor 

Ma. Ohms Micromhos Ohms Watts 

9.0 7700 2600 20 -- -- 7A4 

37.5/40 )7000 6100 -- 2700 1.9 7A5 

-- -- -- Rectifier Max. A.C. volts per plate-1.50. Max. Output current-10 ma. 7A6 

6 7 .005 Clan-A Amplifler 2.~o - 3.0 100 2.0 8.6 800000 2000 1600 -- 7A7 
7.5 9.0 0.15 Converter 250 - 3.0 100 3.1 3.0 50000 Anode-grid 250 volts max,1 7A8 

11.5 7.5 0.03 Class-A 1 Amp. 300 68* 150 7.0 28.0 300000 9500 -- -- -- 7AD7 

2.2 1.6 2.3 Class-A Amp. 250 10 9.0 7600 2100 16 -- -- 7AF7 
7.0 6.0 0.005 Cla11-A1 Amp. 250 250* 250 2.0 6.0 750000 4200 -- -- -- 7AG7 

7.0 6.5 0.005 Class-Ai Amplifier 250 250* 250 1.9 6.8 1000000 3300 -- -- -- 7AH7 
3.6 3.4 1.6 Clan-A Amplifier 250 - 2.0 -- -- 0.9 66000 1500 100 -- -- 7114 
3.2 3.2 1.6 Class-Ai Amplifier 250 ~1s.o 250 5.5/10 32/33 68000 2300 -- 7600 3.4 7B5 
3.0 2.4 1.6 Class-A Amplifier 250 - 2.0 -- -- 1.0 91000 1100 100 -- -- 786 
5 7 .005 Class-A Amplifler 250 - 3.0 100 2.0 8.5 700000 1700 1200 -- -- 717 

10.0 9.0 0.2 Converter 250 - 3.0 100 2.7 3.5 360000 Anode-grid 250 volts max.I 7B8 
9.5 9.0 0.4 Class-Ai Amplifier 250 -12.5 250 4.5/7 "45/47 52000 4100 -- 5000 4.5 7C5 

2.4 3 1.4 Clan-A Amplifier 250 - 1.0 1.3 100000 1000 100 7C6 
5.5 6.5 .007 Clan-A Amplifier 250 - 3.0 100 0.5 2.0 2meg. 1300 -- -- I- 7C7 -- -- -- Converfttr 250 - 3.0 Trlade Plate (No. 3) 150 v. 3.5 ma. 7D7 
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TABLE 111-7-VOLT LOCK-IN-BASE TUBES-Continued 

Socket Heolef Capacitance µµfd. Plate Screen Plata Plate Transcon- load Power 
Type Name Connec• Use Supply Grid Screen 

Current Current Resistance dudance Amp. Resistance Output Type Plate- Bias Volts Factor 
lions Volh Amp. In Out Grid Volts Ma. Ma. Ohms Micromhos Ohms Watts 

7E6 Duo-Diode Triode 8W 7.0 0.32 -- -- -- Class-A Amplifier 250 - 9.0 -- -- 9.5 8500 1900 16 -- -- 7E6 

7E7 Duo-Diode Pentode BAE 7.0 0.32 4.6 4.6 .005 Clan-A Amplifier 250 - 3.0 100 1.6 7.5 700000 1300 -- -- 7E7 

7f7 Twin Triode llAC 7.0 0.32 -- -- -- Class-A Amplifier 1 250 - 2.0 -- -- 2.3 44000 1600 70 -- -- 7F7 

7F8 Twin Triode BBW 6.3 0.30 2.8 1.4 1.2 R.F. Amplifter 
250 - 2.5 -- -- 10.0 10400 5000 -- --
180 - 1.0 12.0 8500 7000 7F8 

7G7/ Sharp Cul-off Pentode av 7.0 0.48 9 7 .007 Class-A Ampiifter 250 - 2.0 100 2.0 6.0 800000 4500 -- -- -- 7G7/ 
1232 1232 

7G8/ Dual Tetrode 8BV 6.3 0.30 3.4 2.6 0.15 R.F. Ampl,fier' 250 
1206 

- 2.5 100 0.8 4.5 225000 2100 -- -- -- 7G8/ 
1206 

7H7 Semi-Variable-µ Pentode av 7.0 0.32 8 7 .007 R.F. Amplifier 250 - 2.5 150 2.5 9.0 1000000 3500 -- -- -- 7H7 

7J7 Triode-Heptode Converter SAR 7.0 0.32 -- -- -- Converter 250 - 3.0 100 2.9 1.3 Triode Plate 250 v. Max.l 7J7 
7K7' Duo-Diode High-µ Triode 8Bf 7.0 0.32 -- -- -- Class-A Am"lifler 250 - 2.0 -- -- 2.3 44000 1600 70 -- -- 7K7 
7L7 Sharp Cut-off Penlade 8V 7.0 0.32 8 6.5 .01 ClaH-A Amplifier 250 - 1.5 100 1.5 4.5 100000 3100 Cathode Resistor 250 ohms 7L7 

7N7 Twin Triode SAC 7.0 0.6 
3.4• 2.0' 3.0.1 

Class-A Amplifter' 250 - 8.0 -- -- 9.0 7700 2600 20 7N7 2.9' 2.4·• 3.0 • -- --
7Q7 ::'entagrid Converter 8AL 7.0 0.32 -- -- -- Converter 250 0 100 8.0 3.4 800000 Grid No. 1 resistor 20000 ohms 7U7 
7R7 Duo-Diode Pentode 8~ 7.0 0.32 5.6 5.3 .0?4 Class-A Amplifier VO - 1.0 100 1.7 5.7 1000000 3200 -- -- -- 7R7 
757 Triode Hexode Converter 8BL 7.0 0.32 -- -- -- Converter 250 - 2.0 10:J 2.2 1.7 2000000 Triode Plate 250 v. Max.' 7S7 
7T7 Pentode Amplifier 8V 7.0 0.32 8 7 .005 Class-A ~mplifler 250 - 1.0 150 4.1 10.8 900000 4900 -- -- -- 7T7 
7V7 Sharp Cut-off Pentode 8V 7.0 0.48 9.5 6.5 .004 Cla11-A Amplifier 300 160· 150 3.9 10 300000 5800 -- -- -- 7V7 
7W7 Sharp Cut-off Pentode 8BJ 7.0 0.48 9.5 7.0 .0025 Cla11-A Amplifier 300 - 2.2 150 3.9 10 300000 5800 -- -- -- 7¥,7 -00 

UI 

7X7 Duo-Diode Triode 8BZ 6.3 0.3 -- -- -- Class-A Amplifier 250 - 1.0 -- -- 1.9 67000 1500 100 -- -- 7X7 
1231 Pentode Amplifter 8V 6.3 0.45 8.5 6.5 .015 Class-A Amplifier 300 201J' 150 2.5 II) 700000 5500 3850 -- -- 1231 

1273 Nonmiuophonic Pentode 8V 7.0 .007 Class-Ai Amplifier 
250 - 3.0 100 0.7 2.2 1000000 1575 -- -- --0.32 6.0 6.5 
100 - 1.0 100 1.8 5.7 400000 1273 2275 -- -- --

5679 Twin Diode 7CX 6.3 0.15 -- -- -- V.T.V.M. Rectifier Same as 7A6 5679 
XXL Trinde Oscillator ~AC 7.0 0.32 -- -- -- Oscillator 250 - 8.0 -- -- 8.0 -- 2300 20 -- ---, XXL 

* Cathode resistor-ohm!J>. 1 Applied through 20000-ohm dropping resistor. Each section. J Triad• No. 1. t Triode No. 2. 

TABLE IV-6.3-VOLT GLASS RECEIVING TUBES 

5 k t Fil. or Heater Capacitance µµfd. I Plate • Screen Plate Plate Transcon- loC!d Po 
oc " t--~---,--~-~---1 ·1 Grid Screen Amp wer 

Type Name Base C~nnec- Plate- Use Supply Bias Volts Current Current Resistance d~ctance Facto~ Resistance Output Type 
hons Volts Amp. In Out Grid ~ Volts Ma. Ma. Ohms M1cromhos Ohms Watts 

~~~/ Twin-Triode Amplifter M. 78H 6.3 0.6 -- -- -- Clan-A Amp. ' 250 -16.5 -- -- 8.3 7600 1375 10.4 -- -- :if~/ 

I 
Clcss-A Amp. 250 -45 -- -- 60 800 52S0 4.2 2500 3.5 

6A3 Triode Power Amplifier M. 4D 6.3 1,0 7.0 1 5.0 16.0 Cl AB A " 300 1-62 I Fi,ed Bias 80 / __ __ __ 300011 15 6A3 
-----+-----------+--+---+---+----+--- l I I ass 

1 
mp. 3:>0 850' Self Bias 80 500011 10 

6A4,i Pentode Power Amplifler M. 58 I 6.3 I o'.M3 _·(.:-=; -- jCla'5-A Amp. 180 -12.0 180 3.9 -~--- I 1>0000 2500 150 aoco 1.5 6A4 
6A6 T · T • ~- A rr, M 78 I 6 3 0 8 __ I __ . __ Cl II A p pl 250 0 __ __ Powar output i• for one tuba at staled 8000 8.0 6 A6 ----+ wrn rro - mp I ier · i • • 1 ! ass- mp. · 1 3l0 0 load, plate-to-plate 10000 10.'l 

6A7 Penlagrid C~~~rter S. 7C I 6.3 I 0.3 ~T __ ~-i ;--02__ I Conv~r!•r 250 - 3.0 10) 2.2 3.5 360000 Ano~• gri~ (No. 2) 20:> volt, max. 6A7 
6AB5/6N5 Electron-Ray Tube S. 6R ! 6,3 O.l~--1-- __ t

1

1ndicatorTube 180 Cut-ollGridBias~-12v. 0.5 
0 

TargetCurrent2ma. -- 6AB5/6N5 

6 AF6 G Electron-Ray Tube 5 7 AG 6 3 I O 15 1 I I d' 1 T b 135 Ray Control Voltage~81 lor O Shadow Angle. Target currant 1.5 ma. 6 AF6 G 
Twin Indicator Type • • t • -- ,

1 

--1 -- n ,ca or u 8 100 Ray Control Voltage =60 for 0° Shadow An']le. Target current 0.9 ffla. 

685 I Direct-Coupled Power M 6AS I 6 3 0 8 Class-A Amp. 9 300 0 -- 6 I 45 241000 2400 58 7000 4.0 685 Amplifier · I • • -- I -- I -- Push-Pull Amp. 1" 400 -13.0 -- 4.5 1 40 -- -- -- 10000 II 20 
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TABLE IV-6.3-VOLT GLASS RECEIVING TUBES-Continued 

Socket Fil. or Heater Capacitance µµfd. l'late 
Type Name Base Connec• Use Supply 

tlons Volts Amp. In Out Plate• Volts 
Grid 

6B7 Duplex -Diode Pentode s. 70 6.3 I o.3 3.5 9.5 .007 Pentode R.F. I 250 
Amp. I 

6C6 Sharp Cut-off Pentode s. I 6F 6.3 0.3 5 6.5 .007 R.F. Amplifler I 250 

5. -,G-i6.3 0.3 I- -- -- Clan-A Amp. 250 _6_~7,.. -f oupleK Diode T,-iode 
6D6 , Variable-;, Pentode rs-.-16F ' 6.3 ~3--\-4.7 6.5 .007 1 R.F. Amplifier 250 

5.:... I 2_~-.3~ 6D7 ., I Sharp Cut-off Pentode 

6E5 Electron-Ray Tube 

6E6.> j Twin Tri-ode A~plifier 

6E7 • Voriable-,i P"?ntode 
I 

6F7 Triode Pentode 

6U5/6G5 Electron-Roy Tube 
---· 
6H5 Electron-Ray Tube 
6T5 Electron-Ray Tube 

36 Tetrade R.F. Amplifler 
37 Triode Detector Amplifier ------

Pentode Power Amplifier 38 
39/44 ___ ~mote Cut-off Pentode 

41 Pentode Power Amplifler 

42 Pentode Power Amplifier 

52 Dual Grid Triode 

56AS Triode Amplifter 
57AS Sharp Cut-off Pentode 

51AS Remote Cut-off Pentode 

75 Duplex-Diode Triode 
76 Triode Detector Amplifier 
77 Sharp Cut-off Pentoda 

78 Variable-µ Pentode 
79 Twin Triode Ampliller 
15 Duplex-Diode Triode 
85AS Duplex-Diode Triode 

89 Poww Amplifier Pentode 

1221 Pentacle R.F. Amplifter 
1603' Sharp Cut-all Pentode 

7700 3 Sharp Cut-:.off Pentode 

* Cathode bias resistor-ohms. 
,- Discontinued. 

' 0.3 i 5.2 6.8 . 01 
5. T 6R , 6.3 ~0.3 ·-- --
M. 
5. I 

s. 

s. 
s. 
s. 
s. 
s. 
s. 
s. 
s. 
M. 

M. 

s. 
s. 
s. 
s. 
s. 
s. 
s. 
s. 
s. 
s. 

s. 

s. 
M. 
s. 

--
78 i 6.3 0.6 - -- --
7H 6.3 0.3 -- -- --
7E 6.3 I o.3 -- -- --
6R 6.3 0,3 -- -- --
6R 6.3 0.3 - -- --
6R 6.3 0.3 -- -- --
5E 6.3 0.3 3.8 9 .007 
SA 6.3 0.3 3.5 2.9 2 
SF 6.3 0.3 3.5 7.5 0.3 
5F 6.3 0.3 3.8 10 .007 
6B 6.3 0.4 -- -- --
6B 6.3 0,7 -- -- --
5C 6.3 0.3 -- -- --
5A 6.3 0.4 -- -- --
6F 6.3 0.4 -- -- --
6F 6.3 0.4 -- -- --
6G 6-.3 0.3 1.7 3.1 l. 
SA 6.3 0.3 3.5 2.5 2.1 
6F 6.3 0.3 4.7 11 .007 
6F 6.3 0.3 4.5 11 .007 
6H 6.3 0.6 -- -- --
6G 6.3 0.3 1.5 4.3 1.5 
6G 6.3 0.3 -- -- --
6F 6.3 0.4 -- -- --
6F 6.3 0.3 -- -- --
6F 6.3 0.3 
6F 6.3 0.3 

1 Current to input plate (Pi). 
:.: Grids Nos. 2 and 3 connected to plate. 
3 Low noise, nonmicrophonic tubes. 

Clan-A Amp . i 250 
Indicator Tube I 2so --
Clan-A Amp. 250 
R.F. Amplifler 
Triode Unit Amp.! 100 
Pentode Unit 

Amplifier I 250 

I 250 
Indicator Tube_-1. lOO 

Indicator Tube i 

Indicator Tuba 
R.F. Amplifter 
Class-A Amp. 
Class-A Amp. 
R.F. Amplifter 
Clan-A Amp. 
Class-A Amp. 
Class-A Amp." 
Class-I, 2 tubesl'l 
Class-A Amp, 
R.F. Amplifter 
R.F. Amplifler 
Triode Amplift• 
Class-A Amp. 
R.F. Amplifter 
R.F. Amplifler 
Class-B Amp. 
Class-A Amp, 
Class-A Amp, 
Triode Amp.2 
Pentode Amp.s 
Class-A Amp, 
Clan-A Amp, 
Clan-A Amp. 

• G2 tied to olate. 
l'l G1 tied to G2. 

250 
250 
250 
250 
250 
250 
250 
110 
180 

250 
250 
250 
250 
250 
250 
250 
250 
250 

1 Osc. grid leak ohms. 

Screen Plate Plate Transcon- Load Power Grid Screen Current Current Resistance ductance Amp. 
Resistance Output Type Bias Volts Ma. Ma. Ohms Micromhos Factor Ohms Watts 

- 3.0 125 2.3 9.0 650000 1125 730 -- -- 6B7 

- 3.0 100 0.5 2.0 1500000 1225 1500 -- -- 6C6 
- 9.0 -- -- 4.5 -- 20 1250 -- ~C7 
- 3.0 100 2.0 8.2 800000 1600 1280 -- -- 6D6 
- 3.0 100 0.5 2.0 -- 1600 1280 -- -- D7 

0 -- -- 0.25 Target Current 4 ma. -- ~ES 
-27.5 Per plate-18.0 3500 1700 6.0 14000 1.6 6E6 

Characteristics same as 6U7G-Table II ~E7 
- 3.0 - -- 3.5 16000 500 8 -- --
- 3.0 100 i 1.5 6.5 850000 1100 900 6F7 -- --
Cut-all Grid Bias= -22 v. 0.24 I Target Current 4 ma. 
Cut-off Grid Bias --= -8 v. o.19 I Target Current 1 ma. -- 6U5/6G5 

Same characteris.tics 05, Type 6GS-Circular Pattern : 6H5 
Cut-off Grid Bias --12 V. I 0.24 r Target Current 4 ma. 6TS 
- 3.0 90 1.7 3.2 ! 550000 1080 595 -- -- 36 
-18.0 -- -- 7.5 8400 llOO '1.2 -- -- 37 
-25.0 250 3.8 22.0 100000 1200 120 10000 2.5 38 
- 3.0 90· 1.4 5.8 1000000 1050 1050 -- -- 39/44 
-18.0 250 5.5 32.0 68000 2200 150 7600 3.4 41 
-16.5 250 6.5 34.0 100000 2200 220 7000 3.0 42 

0 -- -- 43.0 1750 3000 5.2 2000 1.5 
52 0 -- -- 3.0'- 10000 5.0 

Characteristics same as 56 56AS 
Characteristics same as 57 57AS 
Characteristics same as 58 58AS 

- 1,35 -- -- 0.4 91000 1100 100 -- -- ~5 
-13.5 -- -- 5.0 9500 1450 13.1 -- •6 
- 3.0 100 0.5 2.3 1500000 1250 1500 '7 
- 3.0 100 1.7 7.0 800000 1450 1160 -- -- >8 

0 -- -- 10.612 Power output 11 for one tube 14000 8.0 79 
-20.0 -- -- 8.0 7500 1100 8.3 20000 0.35 85 
- 9.0 -- -- 5.5 -- 1250 20 -- 85AS 
-31.0 -- -- 32.0 2600 1800 4.7 5500 0.9 

89 
-25,0 250 5.5 32.0 70000 1800 125 6750 3.4 

Special non-microphonic. Characteristics same as 6C6 1221 
Characteristics same as 6C6 1603 
Characteristics same as 6C6 7700 

7 Screen dropping resistor ohms. 
s Grid No. 2, screen; grid No. 3, suppressor. 
9 Values for single tube. 

1o Values for two tubes in push-pull. 
u Plate-to-plate value. 
12 No signal value. 
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TABLE V-2.5-VOLT RECEIVING TUBES 

Socket Fi I. or Heater Capacitance µ.,ufd. Plate Screen Plate Plate Transcon- Load Power 
Typo Name Base Connec- Use Supply Grid Screen Current Current Resistance ductance Amp. Resistance Output Type Plate- Bias Volts Factor 

lions Volts Amp. In Out Grid Volts Ma. Ma. Ohms Micromhos Ohms Watts 

25/45 Duodiode M. SD 2.5 1.35 -- -- -- Detector At 50 d.c. Volts per plate, cathode ma. =80 25/45 

2A3 Triode Power Amplifier M. 4D 2.5 2.5 7.5 5.5 16.5 Class-A Amp. Characteristics same 01 Type 6A3, Table IV 2A3 

2A5 Pentode Power Amplifier M. 6B 2.5 1.75 -- -- -- Class-A Amp. Characteristics same as Type 42, Table IV 2A5 

2A6 Duplex-Diode Triode s. 6G 2.5 0.8 1.7 3.8 1.7 Class-A Amp. Characteristics some as Type 75, Table IV 2A6 
2A7 Pentogrid Converter s. 7C 2.5 0.8 -- -- -- Converter Characteristics same as Type 6A7, Table IV 2A7 

286 Direct-Coupled Amplifier M. 7J 2.5 2.25 -- -- -- Amplifler 250 -24,0 -- -- 40.0 5150 3500 18.0 5000 4.0 2B6 
2B7 Duplex-Diode t'entode s. 7D 2.5 0.8 3.5 9.5 .007 ·Pentode Amp. Characteristics same as Type 687-Table JV 2B7 
2E5 Electron.Ray Tube s. 6R 2.5 0.8 -- -- -- Indicator Tube Characteristics same as Type 6E5-Table IV 2E5 
2G5 Electron.Ray Tube s. 6R 2.5 0.8 -- -- -- Indicator Tube Characteristics same as 6U5/6G5-Table IV 2G5 

Screen-Grid R.F. 250 - 3.0 90 1.7 4.0 600000 1050 630 -- --
24-A Tetrode R.F. Ampliflor M. SE 2.5 1.75 5.3 10.5 .007 Amplifier 24-A 

Bias Detector 250 - 5.0 20/45 Plate cunent adjusted to 0.1 ma. with no signal 

Triode Detector-Amplifier M. SA 2.5 1.75 3.1 2.3 3.3 
Class-A Amp. 250 -21.0 -- -- 5.2 9250 I 975 9.0 -- --27 27 
Bias Detector 250 -30.0 -- Plate cumtnt adiusterl to 0.2 ma. with no signal 

35/51 Remote Cut-off Pentode M. SE 2.5 1.75 5.3 10.5 .007 Screen-Grid R.F. 250 - 3.0 90 2.5 6.5 400000 1050 420 -- -- 35/51 Amplifier 

45 Triode Power Amplifler M. 4D 2.5 1.5 4 3 7 Class-A Amo. 275 -56.0 -- -- 36.0 110·0 2050 3.5 4600 2.00 45 

Dual-Grid Power Amp. M. SC 2.5 1.75 
Class-A Amp.' 250 -33.0 -- -- 22.0 2380 2350 5.6 6400 1.25 

46 -- -- -- 46 
Class•B Amp,3 4:10 0 -- -- 12 Power output for 2 tubes 5800 20.0 - 47 Pentode Power Amplifier M. 5B 2.5 1.75 8.6 13 1.2 Class-A Amp. 250 -16.5 250 6.0 31.0 6())00 2500 150 7000 2.7 47 

00 53 Twin Triode Amplifier M. 7B 2.5 2.0 -- -- -- Class-B Amp. Characteristics same as Type 6A6, Table IV 53 
'-I ss Duplex-Diode Triode s. 6G 2.5 1.0 1.5 4.3 1.5 Cass-A Amp. Characteristics same as Type 85, Table IV ss 

56 Triode Amplifier, Detector s. 5A 2.5 1.0 3.2 2.4 3.2 Class-A Amp. Characteristics same as Type 76, Table IV 56 
57 Sharp Cut-off Pentode s. 6F 2.5 1.0 -- -- -- R.F. Amplifler 250 - 3.0 100 0.5 2.0 1500000 1225 1500 -- -- 57 

58 Remote Cut-off Pentode s. 6F 2.5 1.0 4.7 6.3 .007 Screen-Grid R.F. 250 - 3.0 100 2.0 8.2 800000 1600 1280 -- -- 58 Amplifier 

Pentode Power Amplifier M. 7A 2.5 2.0 
Class-A Triode~ 250 -28.0 -- -- 26.0 2300 2600 6.0 5000 1.25 

59 59 -- -- -- Class-A Pentode" 250 -18.0 250 9.0 35.0 40000 2500 100 6000 3.0 
RK15 Triode Power Amplifier M. 4D 1 2.5 1.75 -- -- -- Characteristics same as Type 46 with Class-B connections RK15 
RK16 Triode Power Amplifier M. SA 2.5 2.0 -- -- -- Characteristics same as Type 59 with Class-A triode connections RKl6 
RK17 Pentode Power Amplifier M. SF 2.5 2.0 -- -- -- Characteristics same as Type 2A5 RK17 

1 Grid connection lo ccp; no connection lo No .. 3 pin., 'Grid No. 2 lied lo plato. 3 Grids Nos. 1 and 2 tied together. ., Grids Nos. 2 and 3 connected to plate. 0 Grid No. 2, screen; grid No. 3, suppressor. 

TABLE Vl-2.0-VOLT BATTERY RECEIVING TUBES 

Socket Filament Capacitance µµfd. 
Plate Screen Plate Plate Transcon- Load Power 

Type Name Base Connec- Use Supply Grid Screen Current Current Resistance ductance Amp. Resistance Output Type Plate- Bias Volts Factor lions Volts Amp. In Out Grid Volts MCI. Ma. Ohms Micromhos Ohms Watts 

IA4P Variable-µ. Pontode s. 4M 2.0 0.06 s 11 .007 R.F. Amplifier 180 3.0 67.5 0.8 2.3 1000000 750 750 1A4P 
1A4T Variable-µ. Tetrode s. 4K 2.0 0.06 s 11 .007 R.F. Amplifii!r 180 - 3.0 67.5 0.7 2.3 960000 750 720 -- -- 1A4T 
1A6 Pentagrld Converter s. 6L 2.0 0.06 Converter 180 - 3.0 67.5 2.4 1.3 500000 Anode grid (No. 2) 180 max. volts 1A6 

1B4P /951 Pentode R.F. Amplifier s. 4M 2.0 0.06 s II .007 R.F. Amplifier 180 - 3.0 67.5 0.6 1.7 1500000 650 1000 -- -- 1B4P/951 90 - 3.0 67.5 0.7 1.6 1000000 600 550 
1B5/25S Duplex-Diode Triode s. 6M 2.0 0.06 1.6 1.9 3.6 Triode Class-A 135 - 3.0 -I -- 0.8 35000 575 T 20 I -- I- 1B5/255 

Courtesy ARRL Handbook 
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Typo 

1C6 
1F4 

1f6 

15 • 
19 
30 
31 
32 
33 
34 

49 

840 
950 
RK24 
1229 
1230 -00 

00 

Typo 

1C7G 
105GP 
105GT • 

1D7G 
1E5GP 
1E7G 
1F5G 
1F7G 2 

1G5G 
1H4G 
1H6G 
1J5G• 
1J6G 

4A6G 

TABLE Vl-2.0-VOLT BATTERY RECEIVING TUBES-Continued 

i r= Socket 
Filament Capacitance ,uµfd. Plate Screen Plate Plate Transcon-- Load Power 

Grid Screen Amp. 
Noma o Conncc-- Plate- U1e Supply Bla1 Volt1 

Current Current Resistance ductance Factor Resistance Outpul Type 
lions Volts Amp. In Out Grid Voll• Ma. Ma. Ohm1 Micromhos Ohm1 Wat11 

I 

Pentag"!~-~nvorter s. 6L 2.0 0.12 10 10 -- Converter 180 - 3.0 67.5 2.0 1.5 750000 Ano~• arid (No. 2) 135 max. volt• 1C6 

Pentode Power Amplifler M. 5K 2.0 0.12 -- -- -- Clan-A Amp. 135 - 4:5 135 2.6 8.0 200000 1701) 341) 1601)1) 0.34 1F4 

s. 6W 
R.F. AmPllfler 180 - 1.5 67.5 0.6 2.0 1000000 650 650 -- --Duplex-Diode Pentode 2.0 0.06 4 9 .007 
A.F. Amplifter I Plate, 0.25 megohm; screen, 1.0 megohm I 1f6 

135 - 1.0 135 Amp.=48 
Sharp Cut-off Pentoda s. 5F 2.0 ·0.22 2.3 7.8 0.01 R.F. Amplifler 135 - 1.5 67.5 0.3 1.85 800000 750 600 -- -- 15 

Twin-Triode Amplifier s. 6C 2.0 0.26 -- -- -- Clan-B Amp. 135 0 -- -- -- Load plmte-to-plate 10000 2.1 19 

Triode Detector Amplifier s. 40 2.0 0.06 
<---:-j _ -- Clan-A Amp. 180 -13.5 -- -- 3.1 10300 900 9.3 -- -- 30 

Triode Power Amplifier s. 40 2.0 0.13 -3_,·- ··-2.7 5.7 Clan-A Amp. 180 -30.0 -- -- 12.3 3600 1050 3.8 5700 0.375 31 
Sharp Cut-off Pentode M. 4K 2.0 0.06 5.3 10.5 .015 R.F. Amplifter 180 - 3.0 67.5 0.4 1.7 1200000 650 780 -- -- 32 

Pentode Power Amplifler M 5K 2.0 0.26 8 12 l Clan-A Amp. 180 -18.0 180 5.0 22.0 55000 1700 90 61)00 1.4 33 

Variable-µ Pentode M. 4M 2.0 0.06 6 11 .015 R.F. Amplifter 180 - 3.0 67.5 1.0 2.8 1000000 620 620 -- -- 34 

Dual-Grid Power Amp. M. 5C 2.0 0.12 
Clan-A Amp.1 135 -20.0 -- -- 6.0 4175 1125 4.7 11000 0.1.L -- -- -- 49 
Class-B Amp.2 180 0 -- -- Power output for 2 tube• 12000 3.5 

Pentode s. 5J 2.0 0.13 -- -- -- Clan-A Amp. 180 - 3.0 67.5 0.7 1.0 1000000 400 400 -- -- 840 
Pentode Power Amplifler _M. 5K 2.0 0.12 -- -- -- Clan-A Amp. 135 -16.5 135 2.0 7.0 100000 10:10 125 13500 0.575 950 
Triode M. 40 2.0 0.12 -- -- -- Clau-A Amp. 180 -13.5 -- -- 8.0 5000 1600 8.0 12000 0.25 R1<24 
Tetrode M. 4K 2.0 0.06 -- -- -- Special Type 32 for low grid-current applications 1229 
Triode M. 40 2.0 0.06 3.0 2.1 6.0 Special Type 30 for low grid-current applications 1230 

f- Discontinued. 1 Grid No. 2 tied to plate. 'Grid1 No1. 1 and 2 tied togethor. 

TABLE Vll-2.0-VOLT BATTERY TUBES WITH OCTAL BASES 
~~ 

Socket Filament Capacitance µµfd. Plate Screen Plate Plate Transcon- Load Powo, 
Namo Connec- U1e Supply Grid Screen Current Current Resistance do1ctance Amp. 

Resistanc• Output Type Plate- Bla1 Volll Factor tions Volts Amp. In Out Grid Volts Ma. Ma. Ohm1 Micromho1 Ohm1 Watt, 

Heptode 7l 2.0 0.06 10 14 0.26 Converter Characterlstln same a1 Type 1C6-Table VI IC7G 
Variable-Ji Pentodo 5Y 2.0 0.06 5 11 .0:17 R.F. Amplifler Characteri,tics same 01 Type 1 A4?-Table VI lDSGP 
Voriable-µ Tetrode SR 2.0 0.06 -- -- -- R.F. Amplifier 180 - 3.0 67.5 0.7 I 2.2 600000 650 105GT 
Pentagrid Converter 7Z 2.0 0.06 10.5 9.0 0.25 Convert,n Characteristics same as Type 1A6-Table VI 1D7G 
Pentode Amplifier SY 2.0 0.06 5 11 .007 R.F. Ampliller Characteristics same a1 Type 184-T able VI 1E5GP 
Double Pentode Power Amp. ec 2.0 0.24 -- -- -- Class-A Ampliflor 135 - 7.5 135 2.01 6.5 1 220000 1600 350 24000 0.65 1E7G 
Pentode Power Amplifier 6X 2.0 0.12 -- -- -- Class-A Amplifier Characteristics same as Type 1F4-Table VI lFSG 
Duplex -1\iode Pentode 7AD 2.0 0.06 3.8 9.5 0.01 Deiector-A~~pli fie, Characteristics same as Type 1F6-Table VI 1f7G 
Pentode Power Amplifier 6X 2.0 0.12 -- -- -- Clan-A Amplifier 135 -13.5 135 2.5 8.7 16:1000 1550 250 9000 0.55 1G5G 
Triode Amplif\er ss 2.0 0.06 -- -- -- Detector-Ami:,lifler Characteristics same 01 Type 30-Table VI 1H4G 
Dunlex-Diode Triode 7AA 2.0 0.06 1.6 1.9 3.6 Detector-Ame,~ Characteristics same 01 Type 1B5-Taole VI IH6G 
Pentode Power Amplifier 6X 2.0 0.12 -- -- -- Class-A Amplifier 135 -16.5 135 2.0 7.0 -- 950 100 13500 0.45 1J5G 
Twin Triode 7AB 2.0 0.24 -- -- -- Class-8 Amplifier Characteristics same as Type 19-Table VI 1J6G 

2.0 0.12 1-Cla11-A, 1 sectior. 90 - 1.5 -- -- 1.1 26600 750 20 I 
Twin Triode SL -- -- -- 4A6G 4.0 0.06 Clan-B, 2 sections 90 - 1.5 -- -- 10.8• 8000 1.0 

I Discontinued. 1 Total current for both sections; no signal. 'Type GV ha1 7 AF bn1e. 3 Max. signal. 
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-00 
IC) 

Socket Filament 

Type Name Base Connec-
tions Volts Amp. 

1A5GT Pentode Power Amplifier 0. 6X 1.4 0.05 
1A7GT Pentagrid Convetter 0. 7Z 1.4 0.05 

IA85 Pentode R.F. A"'plifter l. 5BF 1.2 0.05 

187GT,' Heptode 0. 7Z 1.4 0.1 

188GT Diode Triode Pentode 0. SAW 1.4 0.1 

1C5GT Pentode Power Amplifier 0. 6X 1.4 0.1 

1D8GT Diode Triode Pentode 0. BAJ 1.4 0.1 

1E4G Triode Amplifier o. 5S 1.4 0.05 

1G4GT Triode Amplifler o. 5S 1.4 0.05 

1G6GT Twin Triode 0. 7AB 1.4 0.1 

IH5GT Diode High-µ Triode o. 5Z 1.4 0.05 
1LA4 Pentode Power Amplifier L. 5AD 1.4 0.05 
1LA6 Pentagrid Converter l. 7AK 1.4 0.05 
1LB4 Pentode Power Amplifier l. 5AD 1.4 0.05 
1LB6 Heptode Converter l. SAX 1.4 0.05 
1LC5 Remote Cut-off f'entode l. 7AO 1.4 0.05 
1LC6 Pentogrid Converter l. 7AK 1.4 I o.o5 
1LD5 Diode Pentode l. 6AX 1.4 o.os 

1LE3 Triode Ar.,plifier l. 4AA 1.4 0.05 

1LG5 Pentode R.f. Amp. l. 7AO 1.4 0.05 
1LH4 Diode High-,u Triode L. SAG 1.4 0.05 
1LN5 Remote Cut-off Pentode l. TAO 1.4 0.05 
1N5GT Remote Cut-off Pentode 0. SY 1.4 0.05 
1N6G• Diode-Power-Pentode 0. 7AM 1.4 0.05 
1P5GT Pentode 0. SY 1.4 0.05 

1Q5GT Tetrode Power Amplifier 0. 6AF 1.4 0.1 

1R4/1294 U.h.l. Diode l. 4AH 1.4 0.15 
1SA6GT Medium Cut-off Pentode 0. 6CA 1.4 0.05 

1SB6GT Diode Pentode o. 6CB 1.4 0.05 

IT5GT Beam Power Amplifier 0. 6AF 1.4 0.05 
3B7/1291 U.h.f. Twin Triode l. 7BE 2.8' 0.11 
1293 U.h.f. Triode l. 4AA 1.4 0.11 
306/1299 U.h.f. Tetrode l. 68B 2.8 0.11 

3E6 R.F. Pentode l. 7CJ 1.4 0.10 
2.8 0.05 

RK42 Triode Amplifier r· 4D 1.5 0.6 
RK43 Twin Triode Amplifier 's:-1 6C 1.5 0.12 

TABLE Vlll-1.5-VOLT FILAMENT BATTERY TUBES 

See also Table X for Special 1.4-volt Tubes 

Capacitance µµfd. 
Plate Screen 

Uoe Supply Grid Screen Current Plate- Bias Valls In Out Grid Volts Ma. 

-- -- -- Class-A, Amp. 90 -4.5 90 o.a 

-- -- -- Converter 90 0 45 0.6 

2.8 4.2 0.25 R.F. AmpliRer 
90 0 90 0.8 

ISO -1.5 150 2.0 

Plate Plate Transcon- Load Power 
Current Resistance ducfance 

Amp. 
Resistance Output Factor Ma. Ohm• Micromhos Ohm, M-watt, 

4.0 300000 850 240 25000 115 
0.55 ()00000 Anode-grid volts 90 
3.5 275000 1100 
6.8 125000 1350 -- -- --

-- -- -- Converter 90 0 45 1.3 1.5 350000 Grid No. 1 resistor 200,000 ohms 

-- -- -- Triode Amplifier 90 0 -- -- 0.15 240000 275 -- -- --
Pentode Amp. 90 -6.0 90 1.4 6.3 -- 1150 -- 14000 210 

-- -- -- Clan-Ai Amp. 90 -7.5 <;O 1.6 7.5 115000 1550 165 8000 240 

-- -- -- Triode Amp. 90 0 -- -- I.I 43500 575 25 -- --Pentode Amp. 90 -9.0 90 1.0 5.0 200000 92., -- -- --
2.4 6 2.40 Class-A Amp. 90 0 -- -- 4.5 11000 1325 14.5 --90 -3.0 1.5 17000 825 14 --
2.2 3.4 2.80 Class-A Amp. 90 -6.0 -- -- 2.3 10700 825 8.8 -- --

Class-A Amp. 90 0 -- -- 1.0 45000 675 30 -- ---- -- -- Class-8 Amp. 90 0 -- -- 1 /7 34 vol ts input per grid 12000 675 
I.I 6 1.00 Clau-A Amp. 90 0 -- -- 0.14 240000 275 65 -- ---- -- -- Class-A Amp. 90 Characteristics 1ame as 1 ASGT 

-- -- -- Canverter 90 0 45 0.6 0.55 Anode Grid Volts 90 

-- -- -- Closs-A Amp. 90 -9 90 1.0 s.o 200000 925 -- 12J)O 200 

--·-- -- Converter 90 0 67.S 2.2 0.4 Grid No. 4-67.S v., No. S-0 v. 
3.2 7 .007 R.F. Amplifier 90 0 45 0.2 1.15 1500000 775 -- -- ---- - -- Converter 90 0 3S' 0.7 0.75 Anode Grid Volts 45 
3.2 6 0.18 Class-A Amp. 90 0 4S I 0.1 0.6 950000 600 -- -- --
1.7 3 1.70 Class-A Amp. 90 0 -- ! -- 4.5 11200 1300 

14.5 90 -3 ! 1.3 I 19000 760 -- --
- -- -- Class-A Amo. 90 0 4> ! 0.4 I 1.7 1000000 800 -- -- --
1.1 6 1.00 Class-A Amp. 90 0 -- -- 0.15 240000 275 65 -- --
3.4 8 .007 Ciass-A Amp. 90 0 90 0.3 1.2 1500000 750 -- -- --
3 1'J .007 Cl.:ass-A Amo. 90 0 90 0.3 1.2 1500000 750 1160 ---- -- -- Class-A Amp. 90 -4.5 90 0.6 3.1 300000 BOO -- 25000 100 
3 10 .007 R.F. Amplifle, 90 0 90 0.7 2.3 800000 800 640 -- --
-- -- -- Clan-A Amp. 85 -5.0 85 1.2 7.2 70000 HSO - 9000 250 

90 -4.5 90 1.6 9.5 75000 2100 8000 270 

-- -- -- Rectifier Max. r.m.s. voltage per Dlo-te-30 Max. d.c. outout current-340 µa. 
S.2 8.6 0.01 R.F. Amplifier 90 0 67.5 0.68 2.ts 8000'>3 I 970 -- -- --
3.2 3 0.25 

Class-A Amp. 90 0 67.5 0.38 1.45 700000 665 -- -- --
R.C. Amplifier 90 0 90 Scre9n resi5tor S meq., qri-:J 10 meq. 1 mea. 110 2 

4.8 8 o.so Class-A Amp. 90 -6.0 90 1.4 6.5 -- 1150 -- 14000 170 
1.4 2.6 2.6 Closs-A Amp. 90 0 -- -- ' 5.2 11350 1850 2) -- --
1.7 3.0 1.7 Closs-A Amp. 90 0 -- -- ! 4.7 10750 1300 14 -- --
7.5 6.5 0.30 Class-A AmJJ. 135 -6 I 90 0.7 5.7 -- 2200 -- 13000 500 

5.5 7.5 0.007 Class-A Amp. 90 0 90 1.3 3.8 300000 2100 -- -- --
-- -- -- Class~A Amp. Characteristiu same as Type 30-Table VI 

-- -- -- Clan-A Amp. 135 -3 I -- -- 4.5il4SOO 900 13 -- --

Type 

IA5GT 
IA7GT 

1AB5 

IB7GT 

1B8GT 

1C5GT 

IDBGT 

IE4G 

IG4GT 

1G6GT 

IH5GT 
1LA4 
1LA6 
1LB4 
ll86 
1LC5 
llC6 
1LD5 

1LE3 

ILG5 
1LH4 
1LN5 
1N5GT 
IN6G 
IP5GT 

1Q5GT 

IR4/1294 
1SA6GT 

ISB6GT 

1T5GT 
387/1291 
1293 
306/1299 

3E6 

RK42 
RK43 

:: Discontinued. 1 Through series resistor. Screen voltage must be at least 10 volts lower than oscillator anode. ·l Voltage gain. 3 Center-fop filament permits 1 .4-volt operation. 
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Socket Heater 

Type Name Base Connec-
lions Volh Amp. 

12A5 6 Pentode Power Amplifier M. 7F 12.6 0.3 
6.3 0.6 

12A6 Beam Power Amplifier 0. 7AC 12.6 0.15 

12A7 Rectifler-Amplifler M. 7K 12.6 0.3 
12A8GT Heptode 0. BA 12.6 0.15 
12AH7GT Twin Triode 0. 88E 12.6 0.15 

1286M Diode Triode o. 6Y 12.6 0.15 

1287ML Pentode Amplifier o. av 12.6 0,15 

1288GT' Triode-Pentode 0. ST 12.6 0,3 

12C8 Duplex-Diode Pentode o. BE 12.6 0.15 
12E5GT Triode Amplifier 0. 6Q 12.6 0.15 
12F5GT Triode Amplifier 0. SM 12.6 0,15 

12G7G Duplex-Diode Triode 0. 7V 12.6 0.15 

12H6 Twin Diode 0. 7Q 12.6 0.15 
12J5GT Triode Amplifier 0. 6Q 12.6 0.15 

12J7GT Sharp Cut-off Pentode 0. 7R 12.6 0.15 
12K7GT Remote Cut-off Pentode 0. 7R 12.6 0.15 
12KB Triode Hexode Converter 0. BK 12.6 0.15 -10 

0 

12LBGT Twin Pentode 0. 88U 12.6 0.15 
12Q7GT Duplex-Diode Triode o. 7V 12.6 0.15 
1258GT Triple-Diode Triode 0. 8C8 12.6 0.15 
12SA7 Heptode 0. BR 12.6 0.15 
12SC7 Twin Triode 0. 85 12.6 0.15 

12SF5 High-µ. Triode 0. 6A8 12.6 0.15 
12SF7 Diode Variable-µ. Pentode o. 7AZ 12.6 0.15 
12SG7 Medium Cut-off Pentode 0. 88K 12.6 0.15 

12SH7 Sharp Cut-off Pentode 0. 88K 12.6 0.15 
12SJ7 Sharp Cut-off Pentode 0. SN 12.6 0,15 

12SK7 Remoht Cut-off Pentode 0. SN 12.6 0.15 
12SL7GT Twin Triode 0. 88D 12.6 0.15 
12SN7GT Twin Triode o. 88D 12.6 0.3 
12SQ7 Duplex-Diode Triode o. SQ 12.6 0,15 

12SR7 Duplex-Diode Triode o. SQ 12.6 0.15 

12SW7 Duplex-Diode Triode 0. SQ 12.6 0.15 

12SX7 Twin Triode o. 88D 12.6 0.3 

12SY7 Heptode Converter 0. BR 12.6 0.15 

14A4 Triode Amplifler L. SAC 14 0.16 
14A5 Beam Power Amplifier L. 6AA 14 0.16 

14A7 / Remote Cut-off Pentode L. av 14 0.16 1287 
14AF7 Twin Triode L. SAC 14 0.16 
1486 Duplex-Diode Triode L. SW 14 0.16 
1488 Pentogrid Converter L. ex 14 0.16 
14C5 Beam Power Amplifier L. 6AA 14 0.24 

TABLE IX-HIGH-VOLTAGE HEATER TUBES 

Capacitance µ_µfd. 
Plate Screen Plate Plate Transcon-

Use Supply Grid Screen Cuffent Current Resistance ductance Plate- Bias Volh In Out Grid Volts Ma. Ma. Ohms Micromhos 

9.0 9.0 0,3 Class-Ai Amp.6 100 -15 100 3/6.5 17 /19 50000 1700 
180 -25 180 8/14 45/48 35000 2400 -- -- -- Clan-A Amp. 250 -12.5 250 3.5 30 70000 3000 

-- -- -- Class-A Amp. 135 -13.5 135 2.5 9.0 102000 975 
'I.~ '" 0.26 Converter Characteristics same as 6A8-Table I 
Each Triode Seot. Clan-A Amp. 180 - 6.5 -- -- 7.6 8400 1900 

-- -- -- Class-A Amp. 250 - 2.0 -- -- 0.9 91000 1100 

-- -- -- Class-A Amp. 250 - 3.0 100 2.6 9.2 800000 2000 
Triode Section Class-A Amp. 100 - 1 -- -- 0.6 73000 1500 

Pentode Section Class-A Amp. 100 -· 3 100 2 8 170000 2100 
6 9 .005 Clan-A Amp. Characteristics same as 6B8--T able I 
3.4 5.5 2.60 Clan-A Amp. 250 -13.5 -- -- 50 -- 1450 
1.9 3.4 2.40 Class-A Amp. Characteristics some as 6SF5-Table I 

-- -- -- Clan-A Amp. 250 - 3,0 -- -- -- 58000 1200 

-- -- -- Rectifier Characteristics same as 6H6-Table I 
3.4 3.6 3.40 Class-A Amp. Characteristics same as 6J5-T able I 
4.2 5,0 J,8 Clan-A Amp. Characteristics same as 6J7-Table I 

4.6 12 .005 R.F. Amplifier Characteristics same as 6K7-Table I 

-- -- -- Converter Characteristics same as 6K8-Table I 
s 6 0.70 Class-Ai Amp. 180 - 9.0 180 2.8 13.0 160000 2150 
2.2 s 1.60 Class-A Amp. Characteristics same as 607-Table I 
2.0 3.8 1.2 Class-A Amp. 250 - 2.0 -- -- 0,9 91000 1100 
9.S 12 0.13 Converter Characteristics same as 6SA7-Table I 
2.2 3.0 2.0 Class-A Amp. Characteristics same as 6SC7-Table I 
4 3.6 2.40 Class-A Amp. Characteristics same as 6SF5-Table I 

5.5 6.0 .004 Class-A Amp. Characteristics same as 6SF7 -Table I 

8.5 7.0 .003 Class-A Amp. Characteristics same as 6SG7-Table I 

8.5 7.0 .003 H-F Amplifier Characteristics same as 6SH7-Table I 

-- -- -- Class-A Amp. Characteristics same as 6SJ7-Table I 

6.0 7.0 .003 R.F. Amplifier Characteristics same as 6SK7-Table I 

-- -- -- Class-A Amp. Characteristics same as 6SL7GT-Table II 

-- -- -- ClaH-A Amp. Characteristics same as 6SN7GT-Table II 
3.2 3.0 1.60 Class-A Amp. Characteristics same as 6SQ7-T able I 
3.6 2.8 2.40 Class-A Amp. Characteristics same as 6R7-Table I 
3.0 2.8 2.4 Class-Ai Amp. 250 - 9 -- -- 9.5 8500 1900 
3.0 0,8 3.6 Class-Ai Amp.--, 250 - 8 -- -- 9 7700 2600 

Osc.-Grid leok Converter 250 - 2 100 8.5 3.5 1000000 450 
20000 ohms 

3.4 3.0 4.00 Clan-A Amp. Characteristics same as 7 A4-Table Ill 

-- -- -- Class-Ai Amp. 250 -12.5 250 3.5/5.5 30/32 70000 3000 

6.0 7.0 ,005 Class-A Amp. 250 - 3.0 100 2.6 9.2 800000 2000 

2.2 1.6 2.30 Class-A Amp. 250 -10 -- -- 9 7600 2100 

-- -- -- Class-A Amp. Characteristics same as 786-Table Ill 
lc2 =4 Mo. Converter Characteristics same as 788-Table Ill 

-- -- -- Class-A Amp. Characteristics same as 6V6-Table I 

Load Power Amp. Resistance Output Type Factor 
Ohms Watts 

-- 4500 0,8 12A5 -- 3300 3.4 -- 7500 3.4 12A6 
100 13500 0.55 12A7 

12A8GT 
16 -- -- 12AH7GT 

100 -- -- 1286M -- -- -- 1287ML 
110 -- -- 1288GT 360 

12C8 
13,8 -- -- 12E5GT 

12F5GT 
70 -- -- 12G7G 

12H6 
12J5GT 
12J7GT 
12K7GT 
12KB 

-- 10000 1.0 12L8GT 
12Q7GT 

100 -- -- 1258GT 
12SA7 
12SC7 
12SF5 
12SF7 
12SG7 
12SH7 
12SJ7 
12SK7 
12SL7GT 
12SN7GT 
12507 
12SR7 

16 -- -- 12SW7 
20 -- -- 12SX7 

-- -- -- 12SY7 

14A4 

-- 7500 2.8 14A5 

-- -- -- 14A7/ 
1287 

16 -- -- 14AF7 
1486 
1488 
14C5 
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-10 -

Typer- Name 

14C7 R.F. Pentode 

14E6 Duplex-Diode Triode 

14E7 Duplex-Diode Pentode 

14F7 Twin Triode 

14F8 Twin Triode 

14H7 Semi-Variable-µ Pentode 

14J7 Triode-Hexode Converter 

14N7 Twin Triode 

1407 Heptode Pentagrid 
Converter 

14R7 Duplex-Di~de Pentode 

14S7 Triode Heptode 
14V7 H.f. Pentode 
14W7 Pentode 
18 Pentode 

19BG6G Beam Power Amo. 
20J8GM Triode Heptode Converter 

21A7 Triode Hexode Converter 

O'I_..AJI. 8 n. -• _._ n __ ·-r Amnlifler 

25A7GT' Rectifier Power Pentode 

25AC5GT Triode Power Ampllfler 

25B5' Direct-CouDled Triodes 
2586G' Pentode Power AmDlifler 
2588GT' Triode Pentode 
25BQ6GT Beam Pentode 
25C6G 8 Beam Power AmDlifler 

2508GT Diode Triode Pentode 

25L6 Beam Power AmDlifler 
25N6G' Direct-Coupled Triodes 

Twin Beam-Power Audio 26A7GT Ampllfler 

32L7GT Diode-Beam Tetrode 
35A5 Beam Power AmPlifler 
35L6G Beam Power Amolifler 
43 Pentode Power Amolifler 

48' Tetrode Power Amplifler 
SOAS Beam Power Amplifier 
50C6GT Beam Power Amalifler 
50L6GT Beam Power Amplifler 
70A7GT Diode-Beam Tetrode 
70L7GT Diode-Beam Tetrode 

117L7GT / Rectifier-Amplifier 117M7GT 
117N7GT Rectifler-Amalifler 
117P7GT Rectifier-Amplifier 

Base 

L. 
L. 
L. 
L. 
L. 

L. 
L. 
L. 

L. 

L. 
L. 
L. 
L. 
M. 
0. 
0. 

L. 

0. 
0. 

0. 

s. 
0. 
0. 
0. 
0. 

0. 

0. 
0. 

o. 
0. 
L. 
o. 
M. 
M. 
L. 
0. 
0. 
0. 
0. 

0. 

0. 
0. 

Socket Heater 

Connec-
tions Volts Amp. 

av 14 0.16 
aw 14 0.16 
SAE 14 0.16 
SAC 14 0.16 
8BW 12.6 0.15 

av 14 0.16 
8BL 14 0.16 
SAC 14 0.32 

SAL 14 0.16 

SAE 14 0.16 
8BL 14 0.16 
av 14 0.24 
8BJ 14 0.24 
6B 14 0.30 
SBT 18.9 0.3 
SH 20 0.15 

SAR 21 0.16 

7S 25 0.3 
SF 25 0.3 

6Q 25 0.3 

60 25 0.3 
7S 25 0.3 
ST 25 0.15 
6AM 25 0.3 
7AC 25 0.3 

8AF 25 0.15 

7AC 25 0.3 
7W 25 •. 3 

8BU 26.5 0.6 

8Z 32.5 0.3 
6AA 35 0.15 
7AC 35 0.15 
68 25 0.3 
6A 30 0.4 
6AA so 0,15 

7AC so 0.15 
7AC so 0.15 
8AB 1 70 0.15 
SAA 70 0.15 

SAO 117 0.09 

8AV 117 0.09 
8AV 117 0.0<1 

TABLE IX-HIGH-VOLTAGE HEATER TUBES-Continued 
-

Capacitance µµfd. Plate Screen Plate Plate Transcon- Load Power 
Use Supply 

Grid Screen Current Current Resistance ductance Amp. Resistance Output Type Plate- Bias Volts Factor 
In Out Grid Volts Ma. Ma. Ohms Micromhos Ohms Watts 

6.0 6.5 .007 Class-A Amp. 250 - 3.0 100 0.7 2.2 1000000 1575 -- -- -- 14C7 

-- -- -- Class-A Amp. Characteristics same as 7E6-Table Ill 14E6 
4.6 5.3 .005 Class-A Amp. Characteristics same as 7E7-Table Ill 14E7 

-- -- -- Class-A Amp. Characteri1tics same as 7F7-Table Ill 14F7 
2.8 1.4 1.2 Class-Ai Amp. CharacteristiC5 same as 7F8 14F8 

8.0 7.0 .007 Class-A Amp. 250 - 2.5 150 3.5 9.5 800000 3800 -- 14H7 
lpt=S Ma. Converter Characteristics same as 7J7-Table Ill 14J7 

-- -- -- Class-A Amp. Characteristics soma as 7N7-Table Ill 14N7 

-- -- -- Converter Characteristics same as 7Q7-Table Ill 14Q7 

5.6 5.3 .004 Class-A Amp. ~aracteristics same as 7R7-Table Ill 14R7 
lpt~5 Ma. Converter 250 - 2.0 100 3 1.8 1250000 525 -- -- 1457 

-- -- -- Class-A Amp. 300 - 2.0 150 3.9 9.6 300000 5800 -- -- -- 14V7 
Rk = 160 ohms Class-A Amp. 300 - 2.2 150 3.9 10 300000 5800 

, __ -- -- 14W7 

-- -- -- Class-A Amp. Characteristics same as 6F6G 18 
11 6.5 0.65 Deflection Amp. 400 Peak surge Ep=4000 V. Peak surge EG= -100 V. ln2=6 mo. lp-70 ma. 19BG6G 

-- -- -- Converter 250 - 3.0 100 3.4 1.5 Triode Plate (No. 6) 100 v. 1.5 ma. 20J8GM 

-- -- -- Converter 250 - 3.0 100 I 2.8 1.3 -- 275 -- -- --
150 - 3.0 Triode 3.5 -- 1900 32 21A7 

8.5 12.5 0.20 Class-A Amp. 135 20.0 135 8 37 35000 2450 85 4000 2.0 25A6 -- -- -- Class-A Amp. 100 -15.0 100 4 20.5 50000 1800 90 4500 0.77 25A7GT 

Class-A Amp. 
110 +15.0 -- -- 45 -- 3800 58 2000 2.0 -- -- -- Used in dynamic-co•pled circuit with 6AF5G driver 25ACSGT 165 3500 3.3 

-- -- -- Class-A Amp. 110 0 110 7 45 11400 2200 25 2000 2.0 2585 

-- -- -- Clan-A Amp. 95 -15.0 95 4 I 45 I -- 4000 2000 1.75 25B6G 

-- -- -- Class-A Amp. Characteristics same as 12B8GT 25B8GT 

-- -- -- Deflection Amp. 250 47* 150 2.1 45 -- 5500 25BQ6GT 

-- -- -- Class-Ai Amp. 135 -13.5 135 3.5/11.5 58/60 9300 7000 2000 3.6 25C6G 
Triode Amp. 100 - 1.0 -- -- 0.5 91000 1100 100 -- ---- -- -- Pentode Amp. 100 - 3.0 100 2.7 2508GT 

8.5 200000 1900 --
16 13.5 0.30 Class-Ai Amp. 110 - 8.0 110 3.5/10.5 45/48 10000 8000 80 -2000 2.2 25L6 

-- -- -- Class-A Amp. 110 0 110 7 45 11400 2200 25 2000 2.0 25N6G 

Each Unit Clan-A Amp. 26.5 - 4.5 26.5 7./5.5 7.0/20.5 2500 5500 -- 1500 0.2 
Push-Pull Clan-AB Amp. 3 26.5 - 7.0 26.5 2/8.5 19/30 

26A7GT -- 2500 4 0.5 

-- -- -- Clan-A Amp. 110 - 7.5 110 3 40 15000 6000 2500 1.5 32L7GT 

-- -- -- Class-Ai Amp. 110 - 7.5 110 3/7 40/41 14000 5800 -- 2500 1.5 35A5 
13 9.5 0,80 Class-Ai Amp. 110 - 7.5 110 3/7 40/41 13800 5800 2500 1.5 35L6G 
8.5 12.5 0.20 Class-A Amp. 95 -15.0 95 4.0 20.0 45000 2000 90 4500 0.90 43 

-- -- -- Class-A Amp. 96 -19.0 96 9.0 52.0 -- 3800 -- 1500 2.0 48 

-- -- -- Class-Ai Amp. 110 - 7.5 110 4/11 49/50 10000 8200 2000 2.2 S0AS -- -- -- Class-Ai Amp. 135 -13.5 135 3.5/11.5 58/60 9300 7000 -- 2000 3.6 50C6GT -- -- -- Class-A Amp. 110 - 7.S 110 4/11 49/50 8200 82 2000 2.2 50L6GT 

-- -- -- Class-A Amp. 110 - 7.5 110 3.0 40 -- 5800 80 2500 1.5 70A7GT 

-- -- -- Class-Ai Amp. 110 - 7.5 110 3/6 40/43 15000 7500 2000 1.8 70L7GT 

-- -- -- Class-A Amp. 105 - 5.2 105 4/5.S 43 17000 5300 -- 4000 0.85 117L7GT/ 
117M7GT 

-- -- -- Class-A Amp. 100 - 6.0 100 5.0 51 16000 7000 3000 1.2 117N7GT 
Class-A Amp. 105 - 5.2 105 4/5.S 43 17000 5300 -- 4000 0.85 117P7GT 
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l 
Type Namo I Base 

I 

1280 Pentocte L. 

1284 U.h.f. Pentocte L. 

1629 Eledron-Ray Tub:? o. 
1631 Beam Power Amplifiar 0. 
1632 Beam Power Amplifiar 0. 
1633 Twin Triode IO. 
1634 Twin Triode ---o.'" 
1644 Twin Pentode o. 
XXD/ Twin Triode l. 14AF7 

Double Beam Power 
2::07 Amplifter l. 

* Cathode resistor-ohms. 

- Type Namo Bose 
IC) 
N 

00-A 7 Triode Detector M. 
01-A 7 Triode Detector Amplifler M. 

3A8GT Diode Triode Pentode 0. 

385GT Beam Power Amplifter 0. 

3C5GT Power Output Pentode 0. 

3C6 Twin Triode l. 

3LE4 Power .\mplifler Pentode l. 

3lF4. Power Amplifier Tetrode l. 

3Q5GT Beam Power Ampllller o. 

4A6G Twin Triode Ampllller o. 
6F4 Acorn Triode A. 
6U U.H.F. Triode A. 
10 Triode Power Amolifler M. 
11 /12 7 Triode Dotector Amolifler M. 
20 7 Triode Power Amolifler s. 
22 7 Tetrode R.F. Amplifier M. 
26 Tri,de Amplifier M. 
40 7 Triode Voltaqe Amplifler M. 
50 Triode Power Amolifier M. 

TABLE IX-HIGH-VOLT AGE HEATER TUBES-Continued 

Socket 
Connec-

lions 

BV 

av 
6RA 
7AC 
7AC 
88D 

85 
fig. 7 

8AC 

885 

Heater Capacit:ance µµfd. 
Plato 

~[Amp. Plata- Use Supply 
In Out Grid Volts 

12.6 0.15 6.0 6.5 0.007 Clan-Ai Amo. 

12.6 0.15 S.O 6.0 0.01 Class-A Amp. 250 
12.6 0.15 -- -- -- Indicator Tube 
12.6 0.45 -- -- -- Clan-A Amp. 
12.6 0.6 -- -- -- I Class-A Amp. I 
25 0.15 -1- -- t Class-A Amp. 

I 12.6 0,15 -- -- t-----~Class-A Amp. 
12.6 0.15 -- -- -- Class-A Am,,. 100 

12.6 0.15 -- -- -- Class.A Amp. 250 

28.0 0.4 -- -- -- I Class-A Amp. 28 

1 6.3•volt pilot lamp must be connected between Pins 6 and 7. 
~ Per section-resistance•coupled. 
3 P.p. operation-values for both sections. 

Grid 
Blas 

- 3.0 

- 9.0 

-10 

390• 

180* 

Scr""n Plate Plate Transcon- A I load •i Power I Streen 
Volts Current Current Re1i1tance ductance F '':,P· Resistance Output Type 

Ma. Ma. Ohms Micromhos a or j Ohms Watts ~ 

Same as 14C7 (Special Non-microphonic) i 1'280 

100 2.5 '1.0 a:,0000 2000 -- -- I- 1234 
Characteristics same as 6E5-Table IV 16U 
Charactctristics same as 6L6-Table I 11631 

Characteristics 1ame as 25L6 1632 
Charadtlri1tic1 1ame as 6SN1GT-Table I 1633 

fharaderistics same as 6Sc7-Table I 1;34 

180 2.8i'4.6113 160000 2150 1- 10000 11:0·-- f~ 

-- -- 9.0 -- 2100 16 -- 1- XXO/ 
HAF7 

28' 0.7' 9.0' -- -- -- 4000 1 10.08' 
28 3 1.2 3 18.5 3 6000 • 0.175 ., 1

28D7 -- -- --
4 Plate to plate. ; Grids 2 and 3 connected to plate. 

s Discontinued. :, Values are for each unit. 
6 Values are for sing3e tube. 

TABLE X-Si'ECIAL RECEIVING TUBES 

Socket ! Fil. or Heater Capacitanc~-~ 
Plate 

r -
Plata Plate Transcon• load I Power 

Cannec•i--- Use Supply Grid Screen I Screen 
Current Resistance ductance Amp. Resistance Output Type 

Plate- I Bias Volts cu,;:"' Factor 
lions Volts Amp. In Out 

Grid j 
Volts Ma. Ohms •~icromhos Ohms Watts 

40 5.0 0.25 3.2 2.0 8.50 Grid •leak Det. 45 -- -- -- 1.5 30000 666 20 -- -- 00-A 
40 5.0 0.25 -- -- -- i Class-A Amo. 135 - 9.0 -- -- 3.0 10000 800 8.0 -- -- 01-A 

1.4 0.1 2.6 4.2 2.0 Class• A Triode 90 0 -- -- 0.15 240000 275 65 -- -- 3A8GT 8AS 
2,!__ 0.05 3.0 10.0 0.012 Class-A Pentocte 90 0 90 0.3 ' 1.2 600000 750 -- -- --

7AP 1.4 0.1 -- -- -- Class-A Amp. 67.S - 7.0 67.5 0.6 l 3.J 100000 1650 -- 5000 0.2 385GT 2.8 0.05 0.5 6.7 1500 0.18 

7AQ 1.4 0.1 -- -- -- [ Class-A Amp. 90 - 9.0 90 1.4 6.0 -- 1550 -- 8000 0.24 3C5GT 
2.8 0.05 1450 10000 'l.26 

7BW 1.4 0.1 -- -- -- I Clan-A Amp. 90 0 -- -- 4.5 11200 1300 14.5 -- -- 3C6 2.8 0.05 
6llA 2.8 0.05 -- -- -- Clau•A Amo. 90 - 9.0 90 1.8 9.0 110000 1600 -- 6000 0.30 3LE4 

68B 1.4 0.1 -- -- -- Class-A Amp. 90 - 4.5 90 
1.3 9.5 75000 2200 -- 8000 0.27 3LF4 2.8 o.os 1.0 8.0 80000 2000 7000 0.23 

7AQ 1.4 0.1 Parallel Fil :a men ts Class-A Amp. 90 - 4.5 90 1.3 9.5 -- 2100 -- 8000 0.27 3Q5GT 2.8 0.05 Series Fila.,,ents 1.0 7.5 HOO 0.25 -

8L 4 0.06 Triodes Parallel Class-A Amp. 90 - 1.5 -- -- 2.2 1330:> 1500 I 20 -- -- 4A6G 2 0.12 -
Both Sections Class-8 Amp. 90 0 4.6 -- -- -- -- -- 30'H 1.0 

7BR 6.3 0.225 2.0 0.6 1.90 Class•A Amp. 80 150* -- -- 13.0 2900 5800 17 -- -- 6F4 
7BR 6.3 0.225 1.3 0.5 1.6 Class~A1Amp. 80 150* -- -- 9.5 4400 6400 28 6L4 
4D 7.5 1.25 4.il 3.0 7.00 Closs-A Amp. 425 -37.0 -- -- 18.0 5000 16·)0 8.0 10200 1.6 10 
4F/4'.> 1.1 0.25 -- -- -- Cbu-A Amp. 135 -10.5 -- -- 3.0 15000 440 6.6 -- -- 11 /12 
40 3.3 0.132 2.) 2.3' 4.10 Clan•A Arn". 135 -22.5 -- -- 6.5 6300 525 3.3 65 )0 :I.II 20 
4K 3.3 0.132 3.5 10 0.02 Class-A Amp. 135 - 1.5 67.5 1.3 3.7 325000 • 500 160 -- -- 22 
40 l.S I.OS 2.8 2.5 8.10 Class-A Amp. 180 -14.5 -- -- 6.2 7300 1150 8.3 -- -- '26 
4D 5.0 0.2s 2.8 2.2 2.00 Class•A Amp. 180 - 3.0 -- -- 0.2 150000 200 30 -- -- 40 
4D 7.5 1.25 4.2 3.4 7.10 Class•A Amp. 450 -84.0 -- -- 55.0 18)0 2100 3.8 4350 4.6 50 

~ 
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TABLE X-SPECIAL RECEIVING TUBES-Continued 

I 
! \ Socket-! Fil. or Hootor Capacitance µµfd. ! Plate • I I Screen Plate I Plate 

Typo Name lcsa:Connec-: , Plate- Use Supply ~:~ s:::: Current Current Resistance 
I I lions 1 •olts Amp. In Out Grid Volts Ma. Ma. 

1 

Ohms 

Tran1con• 1 A I load I Power 
ductance Fa':,:~ Resistance Output 

Micromho1 Ohms Watts 
Type 

71-A TrlodePowerAmplifler - i M. I 4D 15.0 0.25~ 3.2 2.9 7.50 Clan-A Amp. 180 1· -43.0 - ..::.:.:.·r-:-_~=-~-J:~ __ L 1750 1700 3.0 4100 0.79 171-A 

99 • Triode D-dor Ampliller 1 5~~3_ _!)0C>~? I 2.5 2.5 3.30 Clan-A Amp. 90 _ ,.:= _4~5 -- -- 2.5 __ I 15500 425 6.6 -- -- I 99 

112A 7 Triode Detedor Ampllfler I M. , 4D 15.0 0.25 -- -- -- Clan-A Amn. 180 I -13.5 -- -- I 7.7 4700 1800 0.5 -- -- I 112A 
182B I ~ - : - ---- i· :-

482/ Triode Amplifler M. I 4D 15.0 1.25 -- -- -- Clan-A Amp. 250 -35.0 -- -- I 18.0 -- 1500 5.0 -- -- I 1828/ 
, 1 :___i:.:____ -- 482B 

183/483 7 i Power Triode , M. ·: 4D :5.0 1.25 -- -- -- Clan-A Amp. 250 -60.0 -- -- ~__!5.0 ! 18000 1800 3.2 4500 2.0 i i83/483 

485 1 I Triode i S. I 5A 13.0 1.3 -- -- -- Clan-A Amp. 180 - 9.0 -- -- f 6.0 9300 1350 12.5 I 485 

864 , Triode Ampliller , S. I 4D f-!c!-- 0.25 -- -- -- Clan-A Amp. 90 - 4.5 -- -- 2.9 I 13500 610 8."l I 864 

954 
Pentode_Detedor, 1 A. I 

588 16
_
3 

0.l5 
3

_
4 3

_
0 0

_007 Clan-A Amp. 250 - 3.0 100 0.7 2.0 1.5 meg~.__1400 2000 --
Amplifier Bias Detector 250 - 6.0 100 -- Plate currentlo be adjusted to 0. 1 ma. with no signal 

954 

250 - 7.0 -- -- 6.3 11400 2200 25 I -- --

90 - 2.5 -- -- 2.5 ~00 1700 ~25 -- _:,: i 955 

I I 
Clan-A Amp. 250 - 3.0 100 2.7 6.7 700000 1ioo- 14401 -- --1 3 4 3 0 0 007 ------ .'.L 956 

'- · · · Mixer 250 -10.0 100 -- -- Oscillator pH~ _ __"._olts-7 min. I 
I I I 

135 - 5.0 

955 

956 

Triode Detector, ' A. 5BC 16.3 
Ampllfter, Oscillator I 

Variable-µ Pentode A I 58B I 6.3 
R.F. Amplifter . I 

5BD 1.25 

0.15 

0.15 

I Triode Detector, I A i I I 
957 Amplifter, Oscillator · I 0.05 

1.0 

0.3 

0.6 11.40 I Clan-A Amp. 

0.7 11.20 Clan-A Amp. 2.0 20800 650 13.5 --
1 957 

959 

;;:.A 1-Tr1~~11f.;f.;rAmplift.,, i A. ! 58D 1.25 0.1 0.6 0.8 2.60 Clan-A Amp. Ll35 - 7.5 -- -- 3.0 10000 I 1200 12 -- -- ;::.A =- j P•~::.~i~tor, ! A. ! 5BE 1.25 0.05 1~ ~~ 0.015 Clan-A Amp. _ l ~-;;-""=~ 67.5 0.4 1.7 1000~0 1 600 480 -- -- ~ 
~5/1201 _:U.h.f. Triode I l:_J 8BN 6.3 0.15 3.6 2.8 1.50_ ~Ian-A Amp. 180 - 3 -- -- 5.5 12000 I -- 36 -- -- 7E5/1201 

7C4/1203 U.h.f. Diode i L. I 4AH 6.3 0.15 -- -- -- Rectlfter Max. r.m.s. voltage-150 Max. d.c. output current-8 ma. 7C4/1203 

~:::/ SharpCul-offPentode i L. i 880 6.3 0.15 3.5 4.0 0.06 Clan-A Amp. ~2--;;;--=_--;-1· 100 0.6 1.75 100000 I 1200 -- -- -- ~:~:/ 

1276 Triode Power Am_!'_lifler , M. I 4D 4.5 1.14 I -- -- -- Clan-A Amp. I I Characteristics similar to 6A3 I 1276 

1609 I Pentode Am_!'_lifter I S. 1 5B ! I.I I 0.25 1--1 --1 --1 Clan-A Amp. I 135 I - 1.5 I 67.5 I 0.65 I 2.5 I 400000 I 723 I 3001 -- I -- I 1609 

. 9004 I U.h.f. Diode ' ~- ~ 48J 6.3 0.15 :::=_jj - -- Detector ·--- I~ ~-~x. a.c. voltage-117. Max. d.c. output current-5 ma. 90~ 

. 9005 .~.h.f.Diode A. 58G 3.6 0.165 -- -- -- Detector -7 Max.a.c.voltage-117.Max.d.c,outputcurrent-1 ma. 9005 

EF-50 ! Sharp Cut-off Pentode I l. 9C 6.3 0.3 8 1 5 0.007 I.F.-R.F. Amp. 250 150" I 250 3.1 10 600000 6300 -- -- -- EF-50 

~~:!;!! l_u.h.f. Triode 

I 

o., Fig. 17 6.3 0.75 -- -- -- Cl:~s.i~:d-::r~:-;~0- --,oo• I -- -- 25.0 -- 7000 -- -- -- ~t== 
Gl·446A 

1
1 Uh f T "od O ' F" 19 6 3 0 75 -- -- -- Oscillator, Amp. 250 200" I -- -- 15 0 -- 4500 45 Gl-446A 

GL-446B , • · · ,. 8 
• I 19· • • or Converter • - -- GL-4461 

559 I T . Detector ortran,.1 I 559 
GL-559 U.h.l. Diode 0.' F,g. 18 6.3 C,.75 -- -- -- line switch j 5.0 -- ' -- -- 24.0 -- -- -- -- -- GL-559 

. . . I . Shunt Voltage I 000 2PO I NU-2C35 Special H1-Mu Triode 0. I Fig. 38 6.3 0.3 5.2 2.3 0.62 Regulator I - -- -- 5.0 525000 950 500 -- -- NU-2C35 

VT52 Triode M. i 4D 7.0 1.18 5.0 3.0 7.7 Clan-A, Amp. , 22() -43~=:· - -- 29.0 1650 2300 3.1 3100 1.0 VT52 

X6030 ~de l. 1 Fig. 4 3.0 0.6 -- -- -- Noise Diode I 90 --=--r--=-- -- 4.0 -- -- -- -- -- X6030 

Courtesy ARRL Han,lbook 
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TABLE X-SPECIAL RECEIVING TUBES-Continued 

Socket FIi. or Heater Capacitance µ.µfd. Plate Screen Plate Plate Transcon- Load Power 
Typo Name Base Con nee- Use Supply Grid Screen Current Curre~t Resistance ductance Amp. Re1i1tance Output Typo Plate- Bia1 Volts Factor lions Volts Amp. In Out Grid Volts Ma. Ma. Ohms Micromhos Ohms Watts 

2.8/ 0.05/ 0 -- -- 4.5 4 11200 4 1300' 14.5 I 
Twin-Triode 1.4 0.10 4.5 6 11200' 1300' -- --

XXB Frequency Converter L. Fig. 9 3.2 3 / -- -- -- -- Converte,2 90 1 
1.4 4 1900 4 760 4 XXB 

1.6 -- - 3 -- -- 1.4 6 1900 6 760 6 14.5 1 -- --
XXFM Twin-Diode Triode L. 8BZ 6.3 0.3 -- -- -- Class-A Amp. 250 - I -- -- 1.9 6700 1500 100 -- -- XXFM 

100 0 -- -- 1.2 85000 1000 85 -- --
* Cathode resi1tor-ohm1. 1 Both sections. 5 Section No. 2. 7 Discontinued. 

~ Section No. 2 recommended for h.f.o. 
3 Dry battery operation. 
" Section No. 1. e Same as X99. Type V99 is same, but socket connections are 4E. 

Socket Fi I. or Heater 

Type Name Base Connec-
lions Volts Amp. 

IA3 II. F. Diode B. SAP 1.4 0.15 

IL4 Sharp Cut-off Pentode B. 6AR 1.4 0.05 

IRS Pentaarid Converter B. 7AT 1.4 0.05 

154 Pentaarid Power Amp. B. 7AV 1.4 0.1 

155 Diode Pentode 
! i B. 6AU 1.4 0.05 

IT4 Variable-µ Pentode B. 6AR 1.4 0.05 

IU4 Sharp Cut-off Pentode B. 6AR 1.4 0.05 

IU5 Diode Pentode : ll. 6BW 1.4 0.05 
2C51 Twin Triode B. 8CJ 6.3 0.3 

! 
2E30 Beam Po- Pentocle B. 7CQ 6.0 0.7 

3A4 Po- Amplifier Penlode B. 7BB 
1.4 0.2 
2.8 0.1 

3A5 H.F. Twin Triode B. 7BC 1.4 0.22 
2.8 0.11 

Power Amplifier Pentode B. 7BA 
1.4 o., 

3Q4 
2.8 0.05 

Power Amplifler Pentode i B. 7BA 
1.4 0.1 

354 2.8 0.05 

3V4 Power Ampllfler Pentode B, 6BX 
1.4 0.1 
2.8 0.05 

6AB4 Triode R.F. Amp. B. 5CE 6.3 0.15 

6AG5 Sharp Cut-off Pentode B. 7BD 6.3 0.3 

6AH6 Sharp Cut-off Pentode I B. 7CC 6.3 0.45 

6AJ5 J Sharp Cut-off Pentode i B. 7PM 6.3 0.175 I 

6AK5 I Sharp Cut-off Pentode B. 78D 6.3 0.175 

TABLE XI-MINIATURE RECEIVING TUBES 
Other miniature types In Tobias XIII and XV 

Capacitance µµfd. Plate Grid Screen 
Plate- Use Supply Bias Volts In Out Volts Grid 

Screen 
Current 

Ma. 

Plate Plate Transcon .. Amp. Load Power 
Current Resistance ductance Factor Resistance Output Prototype 

Ma. Ohms Micromhos 4 Ohms Watts 

-- -- -- Detector Max. a.c. voltage per pla-117. Max. output current-0.5 ma. --F.M.Discrim. 
3.6 7.5 .008 Class-A Amp. 90 0 90 2.0 4.5 350000 l025 -1 -- -- IN5GT -- -- -- Converter 90 0 67.5 3.0 1.7 500000 300 Grid No. 1 100000 ohms IA7GT -- -- -- Clan-A Amp. 90 - 7.0 67.5 1.4 7.4 100000 1575 -- 8000 0.270 IQ5GT 

Clan-A Amp. 67.5 0 67.5 0.4 1.6 600000 625 -- -- ---- -- -- R-Coupled Amp. 0 90 Screen resistor 3 meg., grid 10 meg. --90 I mag. 0.050 
3.6 7.5 0.01 Class-A Amp. 90 0 67.5 1.4 3.5 500000 900 -- -- IP5GT 
3.6 7.5 0.01 Clan-A Amp. 90 0 90 0.5 1.6 1500000 900 -- -- -- IN5GT -- -- -- Class-A Amp. 67.5 0 67.5 0.4 1.6 600000 625 -- -- -- --
2.2 1.0 1.3 Class-At Amp. 150 - 2 -- -- 8.2' -- 5500 35 -- -- 7F8 

Clan-At Single 250 450* 250 7.4 2 44' 63000 3700 40' 4500 4.5 

10 4.5 0.5 
Clan-Ai Amp.a 250 225* 250 14.8' 88 2 -- -- 80 • 9000• 9 
Cla11-AB1 Amp.3 250 -25 250 13.5 2 80' -- -- 48 • 8000• 12.5 --
Clan-AB, Amp.3 250 -30 250 20 2 120 2 -- -- 40' 3800' 17 

4.8 4.2 0.34 Class-A, Amp. 135 - 7.5 90 2.6 14.9 2 90000 1900 -- 8000 0.6 
150 - 8.4 90 2.2 14.1 2 100000 0.7 --

0.9 1.0 3.20 Class-A Amp. 90 - 2.5 -- -- 3.7 8300 1800 15 -- -- --
Parallel filaments 

Clan-A Amp. 90 - 4.5 90 
2.1 9.5 100000 2150 0.27 

Series FIiaments 1.7 7.7 120000 2000 -- 10000 
0.24 

3Q5GT 

Parallel Filaments 
Class-A Amp. 90 - 7.0 67.5 

1.4 7.4 1575 0.27 
Serles FIiaments 

100000 -- 8000 3Q5GT I. I 6.1 1425 0.235 
Parallel FIiaments Clan-A Amp. 90 - 4.5 90 2.1 9.5 100000 2150 -- 10000 0.27 
Series Fl laments Closs-A Amp. 90 - 4.5 90 1.7 7.7 120000 2000 -- 10000 0.24 

3Q5GT 

2.2 0.5 1.5 Class-A Amp. 250 - 2 -- -- 10 -- 5500 55 -- -- Single unit 
12AT7 

-- -- -- Class-A Amp. 250 200• 150 2.0 7.0 800u00 5000 -- -- 6SH7GT 100 100• 100 1.6 5.5 300000 4750 --
10 2 0.03 

Pentode Amp. 300 160* 150 2.5 10 500000 9000 - -- --
Triode Amp.' 150 160* 6AC7 -- -- 12.5 3600 11000 40 -- --
R.F. Amplifier 28 200• 28 1.2 3.0 90000 2750 250 -- ---- -- -- --Clan-AB Amp.' 180 - 7.5 75 -- -- -- -- -- 28000 6 1.0 

180 200• 120 2.4 7.7 690000 5100 3500 -- --
4.3 2.1 0.03 R.F. Amplifier 150 330• 140 2.2 7.0 420000 4300 1800 -- -- --

120 200• 120 2.5 7.5 340000 5000 1700 -- --
Courtesy ARRL Handbook 
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Socket Fil. or Heater 

Type Name Base Connec-
tions 1 Volts Amp. 

6AK6 Power Amplifier Pentode B. 7BK 6.3 0.15 

6Al5 U.h.f. Twin Diode B. 6BT 6.3 0.3 

6AN5 Power Amp. Pentode B. 78D 6.3 0.5 

6AN6 Twin Diode B. 7BJ 6.3 0.2 

6AQ5 Beam Power Tetrode B. 7BZ 6.3 0.45 

6AQ6 Duodlode HI-mu Triode 8. 7BT 6.3 0.15 

6AR5 Pentode Power Amp. B. 6CC 6.3 0.4 

6AS5 Beam Pentode B. 7CV 6.3 0.8 

6AS6 Shara Cut-off Pentode B. 7CM 6.3 0.175 

6AT6 Duplex Diode Triode B. 78T 6.3 0.3 

6AU6 Sharp Cut-off Pentode B. 7BK 6.3 0.3 

6AV6 Duodlode HI-mu Triode B. 78T 6.3 0.3 

68A6 Remote Cut-off Penlode B. 7CC 6.3 0.3 

68A7 Pentoarld Conv- B. 8CT 6.3 0.3 

6806 Remote Cut-off Pentode B. 7CC 6.3 0.3 

6BE6 Pentagrid Converter B. 7CH 6.3 0.3 -10 
(J1 

6BF6 Duplex-Diode Triode B. 7BT 6.3 0.3 

68H6 Sharp Cut.off Pentode B. 7CM 6.3 0.15 

68J6 Remote Cut-off Pentode B. 7CM 6.3 0.15 

6C4 Triode Amplifier B. 68G 6.3 0.15 

6J4 U.h.f. Grounded-Grid B. 7BQ 6.3 0.4 R.F. Amplifier 

6J6 Twin Triode B. 7BF 6.3 0.45 

6N4 U.h.f. Triode Amplifier B. 7CA 6.3 0.2 

6TI T rlple-Dlode T rlode B. 9E 6.3 0.45 

12Al5 Twin Diode B. 6BT 12.6 0.15 

12AT6 Duplex Diode Triode B. 7BT 12.6 0.15 

12AT7 B. 9A 
6.3 0.3 

Double T rlode 
12.6 0.15 

12AU6 Sharp Cut-off Pentode B. 7CC 12.6 0.15 

12AU7 Twin-Triode Amplifier B. 9A 
6.3 0.3 

12.6 0.15 
12AV6 Duodiode Hi-mu Triode B. 78T 12.6 0.15 

12AW6 Sharp Cut-off Pentode B. 7CM 12.6 0.15 

12AW7 Sharo Cut-off Pentode B. 7CM 12.6- 0.15 

12AX7 Double Triode B. 9A 
12.6 0.15 
6.3 0.3 

12AY7 Dual Triode B. 9A 12.6 0.15 
6.3 0.3 

UBA6 Remote Cut-off Pentode B. 7CC 12.6 0.15 

TABLE XI-MINIATURE RECEIVING TUBES-Continued 

Capacitance µµfd. Plate Screen Plate Plate Transcon- Amp. laod Power 
u .. Supply Grid Screen Current Current Resistance ductance Factor Re1i1tance Output Prototype 

In Out Plate- Volts Bias Volts Ma. Ma. Ohms Micromhos • Ohms Watts Grid 

3.6 4.2 0.12 Class-A Amp. 180 - 9.0 180 2.5 15.0 200000 2300 -- 10000 1.1 

-- -- -- Detector Max. r.m.1. voltage-150. Max. d.c. output current-10 ma,l 6H6GT 
9.0 4.8 0.05 Cla11-A1 Amp. 120 - 6 120 12 35 12500 8000 -- -- -- 6AG7 

-- -- -- Detector 
R.m.1. voltage per plate =15 volts; d.c. output=3.5 ma. with 25000 ohms and 8 µ,u.fd.load; --peak current per plate=lO ma.; peak inverse voltage=210. 

7.6 6.0 0.35 Closs-Ai Amp. 
1110 - 8.5 180 4.0 2 30' 58000 3700 29 5500 2.0 

2~ -12.5 250 7.02 47 2 $2000 4100 45 5000 4.5 
6V6GT 

1.7 1.5 1.10 Class-A Triode 
250 - 3.0 -- -- 1.0 58000 1200 70 -- -- 6T7G 
100 - 1.0 -- -- 0.8 61000 1150 70 -- --

Cla11-A1 Amp. 
250 -18 250 5.5 2 33 2 68000 2300 -- 7600 3.4 

6K6GT -- -- -- 250 -16.5 250 5.5 2 35 ., 65000 2400 -- 7000 3.2 
12 6.2 0.6 Class-A, Amp. 150 - 8.5 110 2/6.5 35/36 -- 5600 4500 2.2 --
4.0 3.0 0.02 Class-A Amp. 120 ·- 2 120 3.5 5.5 -- 3500 -- -- -- --
2.3 1.1 2.10 Class-A Amp. 250 ·- 3 -- -- 1.0 58000 1200 70 -- -- 6Q7GT 
5.5 5.0 .0035 Class-A Amp. 250 - 1 150 4.3 10.8 2000000 5200 -- -- -- 6SH7GT -- -- -- Class-A, Amp. 250 - 2 -- -- 1.2 62500 1600 100 -- -- 6SQ7GT 
5.5 5.0 .003 Cla11-A Amp. 250 68* 100 4.2 11 1500000 4400 -- -- -- 6SG7GT 
9.5 8.3 -- Converter 250 - 1 100 10 3.8 1000000 3.5 -- -- -- 6S87Y 

Class-A Amp. 
100 - 1 100 5 13 120000 2350 -- -- ---- -- -- - 3 100 700000 6SK7GT 
250 3.5 9 2000 -- -- --

Osc. Grid 50000 !l Converter 250 - 1.5 100 7.8 3.0 1000000 475 -- -- -- 6SA7GT 
1.8 1.1 2.0 ClaH-A1 Amp. 250 - 9 -- -- 9.5 8500 1900 16 10000 -- 6SR7GT 
5.4 4.4 0.003! Cla11-A1 Amp. 250 -· 1 150 2.9 7.4 1400000 4600 -- -- -- --
4.5 5.0 .003! Cla11-A1 Amp. 250 - 1 100 3.3 9.2 1300000 3800 -- -- -- 6SS7GT 
1.8 1.3 1.60 Cla11-A1 Amp. 250 -- 8.5 -- -- 10.5 7700 2200 17 -- -- 6J5GT 

5.5 0.24 4.0 
Grounded-Grid 150 200* -- -- 15.0 4500 12000 55 -- --
Clan.Ai Amp. 100 100* -- -- 10.0 5000 11000 55 -- -- --

2.2 0.4 1.6 Clau-A1 Amp. 
Mixer, Oscillator 

100 50* -- -- 8.5 7100 5300 38 -- -- --
3.0 1.6 1.10 Clan-A Amp. 180 - 3.5 -- -- 12.0 -- 6000 32 -- -- --
1.5 1.1 2.4 Cla11-A1 Amp. 

250 -· 3 -- -- 1.0 5800 1200 70 -- --
- 1 5400 --100 -- -- 0.8 1300 70 -- --

2.5 -- -- Detector R.m.1. voltage per plate=117; d.c. output=9 ma. per plate; peak ma. 12H6GT per plate --c--: 54; peak inverse voltage-= 330. 
2.3 1.1 2.10 Class-A Amp. 250 - 3.0 -- -- 1.0 58000 1200 70 -- -- 12Q7GT 

2.5 · 0.45' 1.45' Class-A 1 Amo. 250 - 2 -- -- 10 10000 5500 55 -- --
2.5' 0.35' 1.45' Each unll --180 - 1 -- -- 11 9400 6600 62 -- --

5.5 5.0 .0035 Clau-A 1 Amp. 250 - 1.0 150 4.3 10.8 1 meg. 5200 -- -- -- 12SH7GT 
1.6' 0.5 1.5' 
1.6 I, 0.35' 1.5' 

Cla11-A1 Amp. 250 - 8.5 -- -- 10.5 7700 2200 17 -- -- 12SN7GT 

-- -- -- Class-Ai AmD. 250 - 2 -- 1.2 62500 1600 100 -- -- --
6.5 1.5 0.025 

Pentode Amp. 250 200* 150 2.0 7.0 800000 5000 -- -- -- --Triode Amp. !I 250 825* -- -- 5.5 11000 3800 42 -- --
6.5 1.5 0.025 Class-Ai Amp. 250 200* 150 2.0 7.0 0.8 meQ. 5000 -- -- --
1.6' 0.46 · 1.7 · 

Class-A, Amp. 
250 2 -- -- 1.2, 62500 1600 100 -- -- --1.6 ~ 0.34' 1.7' 100 - l 0.5 I 8000 1250 100 

1.3 0.6 1.3 
Class-A Amp. 250 - 4 -- -- 3 -- 1750 40 -- -- --Lo-Level Amp. 150 2700* Plate resistor 20000 1!. Grid resistor 0.1 Mea. V.G. -l2.5 

5.5 5.0 .0035 Clan-A Amp. 250 68* 100 4.2 11.0 1500000 4400 I 12SG7G 

Courtesy AkRL /'andboo;,, 
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Type 

I 
Name 

12BA7 Pentogrid Converter 

128D6 Remote Cut-off Pentode 

12BE6 I Pentogrid Converter 
12BF6 Duodiode Triode 

19J6 Twin Triad, 

19T8 Triple-Diode Triode 

26A6 Remote Cut-off Pentode 

26C6 Duplex -Diode Triode 

2606 Pentogrid Converter 

3585 I Beam Power Amplifier 

35C5 i 8&am Pewer Amplifier 
5085 Baa~ Power Amplifiir 

50CS 1 Beam Power Amplifier 

5590 Pentode 

5591 R .F. Pentode 

5654 ~_harp Cut--off Pentode 

5687 Dual Triode 

5722 Noise Generatina Diode 

9001 Sharp Cut-off Pe'ltode 

9002 Triode Detector, 
Amplifier, Oscillator 

9003 Remote Cut-off Pentode 

9006 U.h.f. Diode 

• Cath.ode resistor-ohms. 

Type Nome 

1AC5 Power Pentode 

1AD5 Sharp Cut-off Pentode 

1C8 Heptode 

1E8 Penlagrid Converter 

1T6 Oiode-Pentode 
IVS Audio Pentode 
IW5 Sharp Cut-off Pentode 
2E31 R.F. Pentode 
2E32 R.F. Pentode 
2E35 ~udio Pentode ----

2E36 Audio Pentode 

2E41 Diode Pentode 
2E42 Diode Pentode 

TABLE XI - MINIATURE RECEIVING TUBES - Continued 

Socket Fil. or He-ater Capacirance µµfd. Plcrte Screen Plate Plate Tran1con- Amp. Load Power 
Base Connec- I Plate .. u .. Supply Grid Screen Current Cunent Resistance dudanc• Factor Re1l1tance Output Prototype 

B. 

B. 

B. 

B. 
B. 

B. 

8. 
8. 
8. 
B. 
B .. 

B. 
8. 

B. 
B. 
8. 

B. 

8. 

8, 

B. 

B. 

8. 

Base 

Bs. 
81. 

-
8s. 
81. 

' 
' 
I 

I 

I 

1 

I 

I 

tionst Vclts Amp. In Out Grid Volts Bias Volts Ma. Mo. Ohms Micromhos Ohms Watts 

BCT 12.6 0.15 9.5 8.3 -- Converte-r 250 - 1 100 10 3.8 1000000 1.5 

7CC 12.6 0.15 4.3 5.0 .004 Clan-A Amp. 250 - 3 100 3.5 9.0 700000 2000 -- -- -- 12SK7GT 

7CH 12.6 0.15 Ou. Grid 50000 ~! Converter 250 - 1.5 100 7.8 3.0 1000000 475 125A7GT 

78T 12.6 0.15 1.8 1.1 2.00 Clan-A Amp. 250 - 9 -- -- 9.5 8500 1900 16 -- -- 12SR7GT 

78F 18.9 0.15 2.0 0.4 1.5 Clan-Ai Amp. 100 50* -- -- 8.5' 7100 5300 38 

9E 18.9 0.15 1.5 1.1 2.4 Clau-Ar Amp. 250 - 3 -- -- 1.0 5800 1200 70 

78K 26.5 0.07 6.0 5.0 .003 Clan-Ai Amp. 250 125* 100 4 10.5 1000000 4000 -- -- -- --
7BT 26.S 0.07 1.8 1.4 2 Clan-Ai Amp. 250 -- 9 -- -- 9.5 8500 1900 16 -- --
7CH 26.5 0.07 OH. Grid 20000 H Converter 250 - 1.5 100 7.8 3.0 1000000 475 -- -- -- --
782 35 0.15 11 6,5 0.4 Clan-A, Amp. 110 -- 7.5 110 7' 41' -- 5800 40 2500 1.5 35L6GT 

7CV 35 0.1~ 12 6.2 0.57 Clau-A1 Amp. 110 7.5 110 3/7 40/41 -- 5800 2500 1.5 

78Z 50 0.15 13 6.5 0.50 Clan-A Amp. 110 -- 7.5 110 4.0 49.0 14000 7500 -- 3000 1.9 50L6GT 

7CV so 0.15 -- -- -- Clan-A, Amp. 110 -- 7.5 110 4/8.5 49/50 10000 7500 -- 2500 1.9 

7B0 6.3 0.15 3.4 2.9 0.01 Class-Ai Amp, 90 820' 90 1.4 3.9 300000 2000 

780 6,3 0.15 3.9 2.85 0.01 Cla11-A1 Amp. 180 200* 120 2.4 1.7 690000 5100 3500 -- --
78D 6.3 0.175 4 2.9 0.02 Clan-Ai Amp. 120 200* 120 2.5 7.5 340000 5000 

9H 12.6 0.4! 0.45 3.1 Clan-A Amp. 
250 12.5 -- -- 16 4000 4100 16.5 --

6.3 0.9 4 2 --120 -- -- 34 2000 10000 20 -- --
5CB 2/5.5 1.6 -- 1.5 -- Noise Generoto1 200 -- -- -- 35 -- I 
7PM 6.3 0.15 3.6 3.0 0.01 

Clan-A Amp. 250 3.0 100 0.7 2.0 1 meg. 1400 -- -- --
Mixer 250 - 5.0 100 Osc. peak voltage 4 volts 550 -- -- --

7TM 6.3 0.15 1.2 1.1 1.40 Closs-A Amp. 
250 7.0 -- -- 6.3 11400 2200 25 --90 2.5 -- -- 2.5 14700 1700 25 -- --

7PM 6.3 0.15 3,6 3.0 0.01 
Clan-A Amp. 250 - 3.0 100 2.7 6.7 700000 1800 -- --
Mixer 250 10.0 100 Ou. peak voltaqie 9 volts 600 --

68H 6.3 0.15 -- -- -- Detector Mox. a.c. voltage '271"), Max. d.c. output current 5 mo. 

1 Per Plate. 
~ Maximum-signal current for full-power output. 
3 Values ore for two tubes in push-pull. 

4 Also no-signal plate mo. when so indicated. 
!i No signal plate ma. 
1 Effective plate-to-plate. 

7 Triode No. 1. 
8 Triode No. 2. 
') Grid No. '2 tied to plate and No. 3 to cathode. 

TABLE XII-SUB-MINIATURE TUBES 
Socket Fil. or Heater Capacitance µµfd. Plate Grid Screen Screen Plate Plate Tronscon-

1 
A \ load Power 

Con nee- --- --- Plcite- Use Supply Bias Volts Current Current Resistance ductance F m:- I Resistance Output Type 
tions Volts Amp. In Out Grid Volts Ma. Ma. Ohms Micromhos : ac or, Ohms Watts 

Fig. 14 1.25 0.04 -- -- -- Class-Ai Amp. 67.5 -4.5 67.5 0.4 2.-> 150000 750 -- 25000 0.05 1AC5 
Fig. 16 1.25 0.04 1.8 2,8 0.01 Clan-Ai Amp. 67.5 0 67.5 0.75 1.15 700000 735 -- -- -- 1A05 

-- 1.25 0.04 6.5 4.0 0.25 Converter 30 0 30 0.75 0.32 .100000 100 -- -- -- 1C8 
Fig. 27 1.25 0.04 6 -- -- Conv,nlttr 67.5 0 67.5 1.5 1.0 -- 150 ,-- -- -- 1E8 
Fig. 28 1.25 0.04 -- -- -- Closs-Ai Amp. 67.5 0 67.5 0.4 1.6 400000 600 -- -- -- 1T6 , 1.25 0.04 -- -- -- Clan-Ai Amp. 67,5 --4.5 67.5 0.4 2.0 150000 750 -- 25000 0.05 1V5 

1.25 0.04 2.3 3.5 0.01 Class-Ai Amp. 67.S 0 67.5 0.75 1.15 700000 735 -- -- -- 1W5 

' 1.25 0.05 Closs-Ai Amp. 22.5 0 22.5 0.3 0.4 -- 500 -- -- -- 2E31 

' 1.25 0.05 Clan-A Amp. 22.5 0 22.5 0.3 0.4 350000 500 -- -- -- 2E32 

' 1.25 0.03 Clau-A1 Amp. 22.5 0 22.5 0.07 0.27 -- 385 -- -- 0.0012 2E35 

• 1.25 0.03 Class-A I Amp. 
22.5 0 22.5 0.07 0.27 220000 385 -- 150000 J.0012 

2E36 
45 -1.25 45 0.11 0.45 250000 500 -- 100000 0.006 

I 1.25 0.03 -- -- -- Detector Amp. 22.5 0 22.5 0.12 0.35 -- -- -- -- -- 2E41 

' 1.25 0.03 Detector Amp. 21.5 0 22.5 0.12 0.35 250000 375 -- l mag. -- 2E42 
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TABLE XII - SUB-MINIATURE TUBES - Continued --- -
Socket FIi. or Heater Caoadtonce µµ.fd. Plate Screen 

Type Name Base Con nee- r101e- Use Supply Grlci Screen Current 
tions Volts Amp. In Out Grid Volts Bias Volts Ma. 

2G21 Triode Heptode I 1.25 0.05 -- -- -- Converter 22.5 -- 22.5 0.2 
2G22 Converter ' / 1.25 0.05 Converter 22.5 0 22.5 0.3 
6K4 Triode ,-, 

f-.3 0,15 2.4 0.8 2.4 Clan A1 Amp. 200 680' -- --1-247 Diode I ' 0.7 0.065 R.F. Probe Max. a.c. volts 
CK501 Pentode Voltage Amplifier -1 1.25 0.033 Clan-A Amp. 

JU u JU u.uo -- -- -- 45 1.25 45 0.055 
CK502 Pentode Output Amplifier _1 ' 1.25 0.033 -- -- -- Clan-A Amp. 30 0 30 0.13 
CK503 Pentode Output Amplifier -1 1.25 0.033 -- -- -- Clau-A Amp. 30 0 30 0.33 
CK504 Pentode Output Amplifier -1 1.25 0,033 Clan-A Amp. 30 -1.25 30 0.09 

CK505 Pentode Voltage Amplifier -1 ' 0.625 0.03 Clan-A Amp. 
30 0 30 0.07 -- -- -- 45 1.25 45 0,08 

CK506 Pentode Output Amplifier -1 ' 1.25 0.05 -- -- -- Clan-Ai Amp. 45 -4.5 45 0.4 
CK507 Pentode Output Amplifier ' 1.25 0,05 -- Clou-A1 Amp. 45 --2.5 45 0.21 
CK509 Triode Voltage Amplifier _, 0.625 0.03- -- ---

Tu-u-A Amp. 45 0 -- --CK510 Dua I Space-Charge Tetrode _, 
' 0.625• 0.05 -- -- -- Class-A Amp. 45 0 0.2 200 ,,.~ 

CK512 low Microphonic Pentode ' ' 0.625 0.02 -- -- Votloge Amp. 22.5 0 22.5 0.04 
CK515BX Triode Voltage Amplifier -1 ' 0.625 0.03 -- -- -- Class-A Amp. 45 0 -- --CK520AX Audio Pentode I 0.625 0.05 -- -- -- Clan-A 1 Amp. 45 - 2.5 45 0.07 
CK521AX Audio Pentode I ' 1.25 0.05 -- -- -- Clon-A 1 Amp. 22.5 -3 22.5 0.22 
CK522AX Audio Pentode I 1.25 0.02 -- -- -- Clo11-A1 Amp. 22.5 0 22.5 0.08 

-10 ..... 

CK523AX Pentode Output Amp. I -- 1.25 0.03 -- -- Class-A Amp. 22.5 -1.2 22.5 0.075 
CK524AX Pentode Output Amp. I -- 1.25 0.03 -- -- -- Clan-A Amp. 15 -1.75 15 0.125 
CK525AX Pentode Output Amp. I 1.25 0.2 -- -- Clau-A Amp. 22.5 -1.2 22.5 0.06 
CK526AX Pentode Output Amp. I -- 1.25 0.2 -- -- -- Closs-A Amp. 22.5 -1.5 22.5 0.12 
CK527AX Pentode Output Amp. I 1.25 0.015 Clan-A Amp. 22.5 0 22.5 0.025 

CK529AX Shielded Output Pentode I 1.25 0.02 -- Clau-A Amp. 15 -1.5 15 0.05 
CK551AXA Diode Pentode I ' 1.25 0.03 Detector-Amp. 22.5 0 22.5 0.04 
CK553AXA R.F. Pentode ' ' 1.25 0.05 -- -- -- Class-Ai Amp. 22.5 0 22:s 0.13 
CK556AX U.h.f. Triode I ' 1.25 0,125 -- -- -- R.F. Osc:iflator IJ5 -:, -- --CK568AX U.h.f. Triode I ' 1.~5 0.07 -- -- -- R.F. Oscillator 135 -6 -- --CK569AX R.F. Pentode I ' 1.25 0.05 -- -- -- Class-A 1 Amp. 67.5 0 67.5 0.41 

__ CK605CX Sharp Cut-off Pentode I -- 6.3 0.2 -- -- -- Clan-A Amp. 120 -2 120 2.5 
CK606BX S!ngle Diode I ' 6.3 0.15 -- -- Detector 150 a.c. -- -- --CK608CX U.h.f. Triode I 6,3 0.2 -- -- -- 500-Mc. Osc. 120 -2 -- --CK619CX Hi-Mu Triode ' ' 6.3 0.2 -- -- -- ·Class-A 1 Amp. 250 -2 -- --CK624CX Sharp Cut-off Pentode I 6.3 0.2 -- -- Class-A Amp. 120 -2 120 3.5 
CK650Ale Sharp Cut-off Pentode ' ' 6.3 0.2 -- -- Closs-A, Amp. 120 -2 120 2.5 
CK5672 Pentode Output Amp. I -- 1.25 0.05 -- -- -- Class-A Amp. 67.5 -6.25 67.5 1.0 
HY113 

Triode Amplifier -1 SK 1.4 0.07 -- -- -- Closs-A Amp. 45 -4.5 HY123 -- --
HY115 

Pentode Voltage Amplifier - 1 SK 1.4 0.07 -- -- Clan-A Amp. 45 -1.5 22.5 0.008 HY145 -- 90 -1.5 45 0.1 
HY125 

Pentode Power Amplifier _, SK 1.4 0.07 -- -- -- Clou-A Amp. 45 -3.0 45 0.2 HY155 90 -7.5 90 0.5 
MS-I ___ Tetrode Pov,er Amplifier ' ' 0.625 0.04 -- -- -- Class-A Amp. 30 0 30 0,06 
M64 Tet~_:"de Voltage Amplifier ' ' 0.625 0.02 -- -- -- Closs-A Amp. 30 0 -- --~..£_, __ r-Ttttrode Voltage Amplifier ' ' 0.625 0.02 -- -- Closs-A Amp. 30 0 7.0 0.01 
RK61 Go, Triode I I ' 1.4 0.05 -- -- -- Radio Ctantrol 45 
SD917A 

. Triode I ' 6.3 0.15 2.6 0.7 1.4 Class-Ai Amp. 100 820' 5637 -- --

Plate Plate Tran1con- Laad Power 
Current Re1i1tance ductance Amp. Re1i1tan1:e Output Type 

Ma. Ohms Mlcromhos Factor Ohms Walls 

0.3 -- 75 -- -- 2G21 
0.2 500000 60 2G22 

11.5 4650 3450 16 6K4 
300r.m.1. D.C. Dlate current 0.4Ma. 1247 

0.J ,uuvuuu ~u -- -- -- CK50I 
0.28 1500000 300 
0.55 500000 400 -- 60000 0.003 CK502 
1.5 150000 600 -- 20000 0.006 CK503 
0.4 500000 350 -- 60000 0.003 CK504 
0.17 1100000 140 -- -- CK505 --0.2 2000000 150 
1.25 120000 500 -- 30000 0,025 CK506 
0.6 360000 500 50000 0.010 CK507 
0.15 150000 160 16 1000000 CK509 

60 µu 500000 65 32.5 CK510 
0.125 160 -- CK412 
0.15 -- 160 24 1000000 CK5151X 
0.24 -- 180 0.004! CK520AX 
0.8 -- 400 -- 0.006 CK521AX 
0.3 -- 450 -- -- 0.0012 CK522AX 
0.3 360 -- 0.0025 CK523AX 
0.45 -- 300 -- -- 0.002, CK524AX 
0.25 -- 325 0.002: CK525AX 
0.45 -- 400 -- 0.004 CK526AX 
0.1 75 0.000, CK527AX 
0.2 275 0.001 CK529AX 
0.17 235 CK551AXA 
0.42 -- 550 -- -- -- CKl53AXA 
4.0 -- 1600 CK556AX 
1.9 -- 650 CK561AX 
1.8 -- 1100 -- -- CK569AX 
7,5 -- 5000 -- -- -- CK605CX 

9,0 d c. -- -- CK606BX 
9.0 -- 5000 -- 0.75 CK608CX 
4.0 -- 4000 -- CK619CX 
5.2 -- 3000 -- CK624CX 
7.5 5000 CK650AX 
2,75 -- 625 -- -- 0.06 CK5672 

0.4 25000 250 6.3 40000 0.0065 HY1l3 
HY123 

0.03 5200000 58 300 HY115 
0.48 1300000 270 370 -- -- HY145 
0.9 925000 310 255 50000 0.011 HY125 
2.6 420000 450 190 28000 0.09 HY155 
0.5 130000 200 26 35000 0.005 M54 
0.03 200000 110 25 -- -- M64 
0.02 500000 125 70 -- M74 
1.5 -- -- RK61 

1.4 26000 2700 70 -- -- SD917A 
5637 
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Type 

50128A 
5638 
5D828E 
5634 
SN944 
5633 
SN946 
SN947D 
5640 
SN948C 
SN953D 
SN954 
5641 
SN955B 
SN956B 
5642 
SN957A 
5645 
SN1006 
SN1007B 

Type 

OA2 
OA5 
0B2 
OA4G 
1267 
1B47 

1C21 

2A4G 
605G 
2B4 
2C4 

2021 

3C23 

604 

17 

174 

Name 

Audio Pentode 

Sharp Cut-off Pentode 

Remote Cut-off Pentode 

Diode 

Audio Beom Pentode 

Voltage Regula!~'-
Power Pentode 

Half-Wave Rectifier 

Dual Triode 

H.V. Half-Wave Reclille, 

Triode 

Triode 
Mixer 

• Cathode resistor ohms. 

Name 

Voltage Regulator 
Gos Pentode 
Volta~ulator 
Gas Triode 
Starter-Anode Type 
Voltage Regulator 

Gas Triode 
Glow-Discharge Type 

Gas Triode Grid Type 

Gas Triode Grid Type 

Gas Triode 

Gas Tetrode 

Gas and Mercury Vapor 
Grid Type 

Gas Triode 

Mercury Vapor Triode 

Voltage Regulator 

TABLE XII - SUB-MINIATURE TUBES - Continued 

Socket Fil. or Heater Capacitance µ.µfd. Plate Screen Plate Plate Transcon- Load l Power11 Base Connec- rIate- Use Supply Grid Scr-n Current Current Resistance ductance Amp. Reslstanct Output Type 
lions Volts Amp. In Out Grid Volts Bias Volts Ma. Ma. Ohms Micromhos Factor Ohms Watts 

1 ' 6.3 0.15 4.0 3.0 0.22 Class-A, Amp. 100 270• 100 1.25 4.8 150000 3300 - -- -- 50128A 
5631 . -- 6.3 0.15 4.4 2.8 0.01 Class-At Amp. 100 150• 100 2.5 6.5 240000 3500 r- -- -- SDB28E 
5634 

' -- 6.3 0.15 4.0 2.8 0.01 Class-A, Amp. 100 150· 100 2.8 7.0 200000 3400 i- l- -- SN944 
5633 

I ' 6.3 0.15 1.8 -- -- Rectifier 150 -- -- -- 9.0 -- -- -- -- -- SN946 
I ' 6.3 0.45 -- -- -- Cla11-A1 Amp. 100 -9 100 2.2 31.0 15000 5000 -- I 3000 1.25 SN947C 

5640 
I -- -- -- - - -- Regulator Operating voltage=95; Max. current=25 Ma. SN948C 
l -- 6.3 0.15 9.5 3.8 0.2 Class-A Amp. 150 100• 100 4/7.5 21/20 50000 9000 -- 9000 1.0 SN953D 

I 2 6.3 0.45 -- -- -- Rectifier 300 -- - -- 45.0 -- -- -- -- -- SN954 
5641 

I ' 6.3 0.45 2.1 1.0 1.3 Class-A, Amp.' 100 100• -- -- 5.5 1000 4250 34 -- -- SN955B . -- 1.25 0.14 - - -- H.V. Rectlfl..- Peak inverse V.=10000 Max. Average lp=2 Ma. Peak lp=23 Ma. SN956B 
5642 

1 ' 6.3 0.15 2.0 1.0 1.1 Class-A, Amp. 100 560• -- -- 5.0 7400 2700 20 -- -- SN957A 
5645 

1 ' 6.3 0.15 Cla11-A1 Amp. 100 120• -- -- 1.4 29000 2400 70 -- -- SN1006 
I -- 6.3 0.15 5.0 2.1 0.003 Mixe, 100 150• 100 5.0 4.0 230000 900 -- -- -- SN1007B 

1 No base; tinned wire leads. 2 Leads identified on tube. a No ICl'ffn connection. • Double-ended type. • Values per triode. 

TABLE XIII-CONTROL AND REGULATOR TUBES 

Socket Fil. or Heater 
Base CoRnec• \ Cathode f------,----1 

Volts I Amp. 

7-pln B. 
7-pin B. 
7°_1>in 8. 

6-pin 0. 

7-pin B. 

Hons 

510 
Fi_11_. 33 
5B0 
4V 
4V 

6-pin o. I 4V 

Cold 
Cold 
Cold 

Cold 

Cold 

Use 

Voltage Regulator 
RelayorTrigp 
Voltage Regulator 
Cold-Cathode Starter-Anode 

Relay Tube 
Voltage Regulator 
R•lay Tube 
Voltage Regulator 

7-pin o. I 55 I Fil. I 2.5 2.5 !Control Tube 

I 8-pin 0. I 60 I Htr 6.3 I 0.6 I 
5-pin M. SA I Htr. 2.5 1_4 SwNp Circuit Oscillator 

7-pin B. I 5AS I Fil. I 2.5 0.65 I Control Tube 

Tube Peak 
Anode 

Voltage 

Max. 
Anode 

Ma. 

Minimum 
Supply 
Voltage 

Op..-aling I Op..-aling 
Voltage Ma. 

Grid 
Resistor Voltage \ Type 

Drop 

185 150 I s-30 -- 10A2 
Plate-750 V., Sc-n-90 V., Grid-3 V., Pulse-85 V. 
-- 133 I 108 5-30 --

With 105-120-volt a.c. anode supply, peak starter-anode a.c. voltage 11 70, 
peak r.f. voltage 55. Peak d.c. ma=lOO. Avera_11_e d.c. ma=25. 

-- 1 -- 1 225 I 82 I 1-2 -- 1 --

125-145 
25 66-• 

0.1 • 1801 
73 
55 

200 100 15 

300 300 1.0 0.1-10' i 19 

OA5 
0B2 
OA4G 
1267 
1B47 

1C21 

2A4G 
6Q5G 
2B4 

Plate volts =350; Grid volts= -50; Avg. Ma.=5; Peak Ma. =20; Voltage drop=l6.I 2C4 

7-pin B. 7BN I Htr. I 6.3 0.6 
Grid-Controlled Rectifier 650 500 -- 650 100 0.1-10 7 8 

2021 
Relay Tube 400 -- -- -- -- 1.0 · --

4-pin M. 3G FIi. 2.5 7.0 I - I 500 I 1500 I -4.5' I 15 I Grid-Controlled Rectifier I 1000 I 6000 __ 
100 1500 1 

_
2

_
5

, '. 
15 

3C23 

7-pin B. 5AY Htr. 6.3 0.25 I Control Tube Plate volts = 350; Grid volts = -50; Avg. Ma.= 25; Peak Ma. = 100; Voltage drop= 16. I 604 

4-pin M. 3G Fil. 2.5 5.0 I Grid-Controlled Reclille, ~O!'_::__J I - I - I 500 I 200-3000 I - I 
~ 2000 

-5, 1000 250 I -- 10-24 
17 

4-.e_in M. 45 Voltage Regulator -- -- I 125 I 90 I 10-50 I -- i -- I 874 
176 

114 

- I --··-··· ··-•-·-·-· ···-.-· I -- -- -- -- Current Regulator -- -- -- 40-60 1.7 -- -- 876 
Sweep Circuit Oscillator 300 300 -- -- 2 25000 --

884 

Current Regulator Mogul 

6-pin 0. Gas Triode Grid Type 6Q Htr. 6.3 0
•
6 

Grid-Controlled Rectifier 350 300 -- -- 75 25000 --

~---~as Triode Grid Type 5-pin 5. SA Htr. 2.5 1.4 \ Same as Type 884 Characteristics same 01 Type 884 885 
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Socket 
Type Name Base Connec- Cathode 

tlons 

'86 Cun1tnf Reaulator Mogul --
967 Mercury Vapor Triode 4-pin M. 3G Fil. 

991 Voltage Regulator Bayonet --
1265 Voltaqe Reavlator 6-ain 0. 4AJ Cold 

1266 Voltage Regulator 6-pin 0. 4AJ Cold 

1267 Gas Triode 6-pln 0. 4V Cold 

2050 Gas Tetrode 8-pin O. SBA Htr. 

2051 Ga• Tetrode 8-pln 0 IBA Htr. 

2523Nl / Gas Triode Grid Type 5-pin M. 5A Htr. 
128AS 
5651 Voltage Regulator 7-pin B. 510 Cold 

KY2-1 Gas Triode Grid Type 4-pin M. -- Fil. 

RK61 Thyratron 
__ , -- Fil. 

RK62 Gas Triode Grid Type 4-pin S. 4D Fil. 

RM208 Permatron 4-pln M. -- Fil. 

RM209 Permatron 4-pln M. Fil. 

OA3/VR75 Voltage Regulator 6-pin 0. 4AJ Cald 

Ol3/VR90 Voltage Regulator 6-plnO. 4AJ Cold 

OC3/VR105 Voltage Regulator 6-pin O. 4AJ Cold 

OD3/VR150 Voltage Regulator 6-pin 0. 4AJ Cold 

KYl66 Mercury Vapor Triodf' 4-pin M. Fig. 8 Fil. 

l For use as grid-controlled rectifier or with external magnetic 
control. RM-208 has characteriltiu of 866, RM-209 of 872. 

TABLE XIII-CONTROL AND REGULATOR TUBES 

Fil. or Heater Peak 
u.e Anode 

Volr. Amp. Voltage 

-- -- Current Reoulator 
2.5 5.0 Grid-Controlled Rectifier 2500 

-- -- Voltaqe Regulator ---- -- Voltaqe Requlator 

-- -- Voltage Regulator ---- -- Relay Tube 
6.3 0.6 Grid-Controlled Rectifier 650 
6.3 0.6 Grid-Controlled Rectifier 350 

2.5 1.75 Relay Tube 400 

-- -- VoltaAe Regulator 115 
2.5 10.0 Grid-Controlled Rectifier --
1.4 0.05 Radio-Controlled Relay 45 
1.4 0.05 Relay Tube 45 
2.5 5.0 Controlled Rectifier 1 7500' 
5.0 10.0 Controlled Rectifier 1 7500• -- Voltage Regulatar ---- -- Voltage Regulator --

Voltage Regulator ---- -- Voltage Regulator --
2.5 5.0 Grid-Controlled Rectifier 10000 

2 When under control peak inverse rating is reduced to 2500. 
• At 1000 anode volr.. 

Max. Minimum Operating Operating Anode Supply Voltage Ma. Ma. Voltage 

-- -- 40-60 2.05 

500 -5' -- ---- 87 55-60 2.0 
130 90 5-30 

-- -- 70 5-40 
Characteristics same as OA4G 

500 -- -- 100 
375 -- -- 75 

300 -- -- I 1.0 

-- 115 87 1.5-3.5 

-- -- 3000 500 
1.5 30 -- 0.5-1.5 
1.5 -- 30-45 0.1-1.5 

1000 -- -- --
5000 -- -- ---- 105 75 5-40 

-- 125 90 5-40 -- 135 105 5-40 -- 115 150 5-40 
1000 0-150 -- --

• Grid tied to plate. 'Grid. 
:i Peak inverse voltage. 7 Megohms. 

Grid Tube 

Re111tor Voltage Type 
Drop 

-- -- 886 

-- 10-24 967 -- -- 991 
1265 

-- -- 1266 
1267 

0.1-10 7 8 2050 
0.1-10 7 14 2051 

300 7 13 2523N1 / 
128AS 

-- -- 5651 

-- -- KY21 
3 7 30 RK61 -- 15 RK62 

-- 15 RM208 

-- 1S RM209 -- -- OA3/VR75 

OB3/VR90 

-- -- OC3/VR105 
OD3/VR150 

-- -- KY866 

s Grid voltage. 
• Na base. Tinned wire leads. 

Courtesy ARRL Handbook 
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Type 
No. 

BA 
BH 
BR 
CE-220 

OY4 
---··· 

OZ4 
1 
1-V 
1B3GT /BOH 
1841 
1X2 
1Z2 
2825 
2V3G 
2W3 
2X2/87910 

2X2-A 
2Y2 
2Z2/G84 

3B24 

3B25 
3B26 
DR-3827 
5AZ4 

5R4GY 

5T4 
5U4G 
5V4G 
5W4 
5X3 
5X4G 
5Y3G 
5Y4G 
5Z3 
5Z4 

6W4GT 

6W5G 
6X4 
6X5 
6Y3G 
6Y5 lO 

6Z3 
6Z5 10 

6ZY5G 
7Y4 

7Z4 

12A7 
12Z3 
12Z5 

14Y4 

14Z3 
25A7G 10 

25W4 
25X6GT 
25Y4GT 
25Y5 10 

25Z3 
25Z4 
25Z5 
25Z6 

28Z5 

32L7GT 
35W4 

35Y4 

35Z3 
35Z4GT 

35Z5G 

RECEIVING TUBE SUBSTITUTION GUIDE 

TABLE XV-RECTIFIERS-RECEIVING AND TRANSMITTING 
See also Table XIII-Control and Regulatur Tubes 

Socket Fil. or Heat..- Max. D.C. Max. Peak 
A.C. Output Inverse Plata 

Name Base Connec .. Cathode Voltage Current Peak Current 
lions Volts Amp. Per Plate Ma. Voltage Ma. 

Full-Wove Rectifier 4-pin M. 4J Cold -- -- 350 350 Tube drop 80 v. 

Full .. Wave Rectifier 4-pin M. 4J Cold -- -- 350 125 Tube drop 90 v. 

Half .. Wave Rectifler 4-pin M. 4H Cold -- -- 300 50 Tube drop 60 v. 

Half-Wave Rectifier 4-pin M. 4P Fil. 25 3.0 -- 20 20000 100 

Half-Wave Rectifier 5-pln 0. 4BU Cold Connect Pins 95 75 300 500 
7 and I 

Full•Wave Rectifier 5-pin 0. 4R Cold -- -- 350 30-75 1250 200 

Half-Wave Rectifier 4-pin 5. 4G Htr. 6.3 0.3 350 50 1000 400 

Half-Wave Rectifier 4-pin S. 4G Htr. 6.3 0.3 350 50 -- --
Half.Wave Rectifier 6-pin 0. 3C Fil. 1.25 0.2 -- 2.0 4000 17 

Half-Wave Rectifier 7-pln B. -- Cold -- -- 800 6 2700 50 

Half-Wave Rectifier 9-pin B. Fig. 29 Fil. 1.25 0.2 -- 1 15000 10 

Half-Wave Rectifier 7-pin B. 7CB Fil. 1.5 0.3 7800 2 20000 10 

Half. Wave Rectifier 7-pin B. 3T Fil. 1.4 0.11 1000 1.5 -- 9 

Half-Wave Rectifier 6-pin 0. 4Y Fil. 2.5 5.0 -- 2.0 16500 12 

Half-Wave Rectifier 5-pin 0. 4X Fil. 2.5 1.5 350 55 -- --
Half-Wave Rectifier 4-pin 5. 4AB Htr. 2.5 1.75 4500 7.5 -- --
Half-Wave Rectifier 4-pin 5. 4AB Same 01 2X2/879 but will withstand severe shock & vibration 

Holf .. Wave Rectifier 4-pin M. 4AII Fil. 2.5 1.75 4400 5.0 -- --
Half-Wave Rectifle, 4-pin M. 4B Fil. 2.5 1.5 350 50 -- --
Hct,f-Ytave Rectifier 4-pln M. T-4A Fil. 5.0 3.0 -- 60 20000 300 

2.5' 3.0 -- 30 20000 150 

Half-Wave Rectifier 4-pin M. 4P Fil. 2.5 5.0 -- 500 4500 2000 
Half-Wave Rectifier I-pin 0. Fig. 31 Htr. 2.5 4.75 -- 20 15000 8000 
Half-Wave Rectifier 4-pin M. 4B Fil. 2.5 5.0 3000 250 8500 1000 
Full-Wave Rectifier 5-pin O. 5T Fil. 5.0 2.0 Same as Type 80 

Full-Wave Ractlfle< 5-pln 0. 5T FIi. 5.0 2.0 900' 150• 
2800 650 950 7 175 7 

Full-Wave Rectifier 5-pln 0. ST Fil. 5.0 3.0 450 250 1250 800 
full-Wave Rectifier I-pin 0. ST Fil. 5.0 3.0 Same a, Type SZ3 
Full-Wove Rectifier 8-pin 0. SL Htr. 5.0 2.0 Same as TyDA 83V 
Full-Wave Rectifier 5-pin 0. ST Fil. 5.0 1.5 350 110 1000 --
Full-Wave Rectifier 4-pin M. 4C FIi. 5.0 2.0 1275 30 -- --
Full-Wava Rectifier 8-pin 0. 50 FIi. 5.0 3.0 Same as SZ3 
Full-Wave Rectifier 5-pln 0. ST FIi. 5.0 2.0 Same as Type 80 
Full-Wave Rectifier 8-pin 0 SQ Fil. 5.0 2.0 Same a• Type 80 
Full-Wave Rectifier 4-pin M. 4C Fil. 5.0 3.0 500 250 1400 --
Full-Wave Rectifier 5-pin 0. 5L Htr. 5.0 2.0 400 125 1100 --
Damper Service 

6-pln 0. 4CG Htr. 6.3 1.2 -- 125 2000 600 
Half-Wave Rectifier 350 125 1250 600 
Full-Wave Rectifier 6-pin 0. 65 Htr. 6.3 0.9 350 100 1250 350 
Full-Wave Rectifier 7-pin B. 7CF Htr. 6.3 0.6 325 70 1250 210 
Full-Wave Rectifier 6-pin 0. 65 Htr. 6.3 0.5 350 75 -- --
Half-Wave Rectifier 5-pin O. 4AC Htr. 6.3 0.7 5000 7.5 -- --
Full-Wave Rectifier 6-pin S. 6J Htr. 6.3 0.8 350 50 
Half-Wave Rectifier 4-pin M. 4G Fil. 6.3 0.3 350 50 
Full-Wave Rectifier 6-pln 5. 6K Htr. 6.3 0.6 230 60 -- --
Full-Wave Rectifier 6-pin 0. 65 Htr. 6.3 0.3 350 35 1000 150 
Full-Wave Rectifier 8-pin L. 5AB Htr. 6.3 0.5 350 60 

Full-Wave Rectifier 8-~in L. 5AB Htr. 6.3 0.9 450 1 
100 1250 300 325• 

Rectifler-Pentode 7-pin S. 7K Htr. 12.6 0.3 125 30 --
Half-Wove Rectifier 4-pin 5. 4G Htr. 12.6 0.3 250 60 -- --
Voltage Doubler 7-pin M. 7L Htr. 12.6 0.3 225 60 -- --
Full-Wove Rectifier 8-pin L. SAB Htr. 12.6 0.3 450 1 

70 17.50 210 325' 
Half-Wove Rectifier 4-pin 5. 4G Htr. 12.6 0.3 250 60 
Rectifter-Pentode 8-pin 0. BF Htr. 25 0.3 125 75 -- --
Half-Wave Rectifier 6-pin 0. 4CG Htr. 25 0.3 350 125 1250 600 
Voltage Doubler 7-pin 0. 7Q Htr. 25 0.15 125 60 --
Half-Wave Rectifier 6-pin 0. SAA Htr. 25 0.15 125 75 -- --
Voltage Doubler 6-pin 5. 6E Htr. 25 0.3 250 85 --
Half-Wave Rectifier 4-pin s. 4G Htr. 25 0.3 250 50 -- --
Half-Wave Rectifier 6-pinO. SAA Htr. 25 0.3 125 125 -- --
Rectifier-Doubler 6-pln 5. 6E Htr. 25 0.3 125 100 -- 500 
Rectifier-Doubler 7-pin 0. 7Q Htr. 25 0.3 125 100 500 

Full-Wave Rectifier 8-pin L. 5AB Htr. 28 0.24 450' 100 -- 300 325' 
Ractifle<-Tetrode 8-pin O. az Htr. 32.5 0.3 125 60 
Half-Wave Rectifier 7-pin B. 5BQ Htr. 35' 0.15 125 100' 330 600 

Half-Wave Rectifier 8-pin 0. 5AL Htr. 35 2 0.15 235 60 700 600 100' 
Half-Wave Rectifier 8-pin L. 4Z Htr. 35 0.15 250, 100 700 600 
Half-Wave Rectifier 6-pin 0. 5AA Htr. 35 0.15 250 100 700 600 

Half-Wave Rectifier &-pin 0. 6AD Htr. 35 2 0.15 125 I 60 -- --100• 

Courtesy ARRL Handbook 
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RECEIVING TUBE SUBSTITUTION GUIDE 
TABLE XV-RECTIFIERS-RECEIVING AND TRANSMITTING-Continv.cl 

See also Table XIII-Control and Regulator Tubes 

Type Nome lase No. 

35Z6G Voltage Doubler 6-pln 0. 

40ZSGT Holl-Wave Rectlfl8< 6-pin 0. 

45Z3 Half-Wave RectiR .. 7-pln 8. 

45Z5GT Hall-Wove Rectift.r 6-pln 0. 

50X6 Voltaqe Doubler I-pin l. 
50Y6GT Full-Wave Rectift.r 7-pln 0. 
50Y7GT Voltage Doubler 8-pln l. 
50Z6G Voltage Doubler 7-pin 0. 
50Z7G1• Voltage Doubler 8-pln 0. 
70A7GT Rectift.r-T etrocle I-pin 0. 
70l7GT Rectifler-T etroc1e _I-pin 0. 
72 Half-Wave Rectift.r 4-oin M. 
73 Hall-Wave Rectift.r I-pin 0. 

10 Full-Wave Rectift.r 4-pin M. 

81 Half-Wave Rectift.r 4-Dln M. 
82 Full-Wave Rectift.r 4-pln M. 
83 Full-Wave Rectifier 4-pin M. 
13-V Full-Wave Rectifier 4-pln M. 
14/6Z4 Full-Wave Rectifier 5-oln S. 
117l7GT/ Rectiflw-Tetrocle I-pin O. 117M7GT 
1171\17GT Rectifler-T etrocle 1-oln 0. 
117P7GT Rectifier-Tetrode I.pin 0. 
117Z3 Half-Wave Rectille, 7-pln I. 
117Z4GT Half-Wave Rectille, 6-oln 0. 
117Z6GT Vol- Doubler 7-pln O. 
217-A'" Half-Wave Rectllle, 4-pln J. 
217-C Half-Wave Rectifier 4-pin J. 
l225 Half-Wave R.cilfler 4-pln M. 
249-1 Half-Wave Rectifier 4-Pln M. 
HK253 Half-Wave Rectifier 4-oln J. 
705A Half-Wave Rectille, ~-pin W. ~-705A 
816 Half-Wave Rectille, 4-pin S. 
836 Half-Wave Rectifier 4-plnM. 
866A/866 Half-Wave Rectifier 4-pln M. 
8661 Half-Wave Rectifier 4-pln M. 
166 Jr. Half-Wave Rectifier 4-pln M. 
HYl66 Jr. Half-Wave Rectifier 4-pln M. 
RKl66 Hall-Wave Rectifier 4-pln M. 
171 lu Half-Wave Rectifier 4-pln M. 
171 Hall-Wave Rectifier 4-pln M. 
179 Half-Wave Rectifier 4-pln 5. 
872A/172 Half-Wave Rectifier 4-pln J. 
975A Half-Wave Rectifier 4-pln J. 
OZ4A/ Full-Wave Rectifier 5-pln 0. 1003 
1005/ Full-Wave Rectifier I-pin 0. CK1005 
1006/ Full-Wave Rectifier 4-pln M. CK1006 
CK1007 Full-W• ve Rectifier I-pin 0. 
CKI009/8A Full-Wave Rectifier 4-pin M. 
1274 Full-Wave Rectifier 6-pin 0. 
1275 Full-Wave Rectifier 4-pln M. 
1616 Half-Wave Rectifier 4-pln M. 

1641/ Full-Wave Rectifier 4-pln M. RK60 

1654 Half-Wave Rectifier 7-pln 8. 
5517 Half-Wave Rectifier 7-pln 8. 
5825 Half-Wave Rectifier 4-pln M. 
8008 Half-Wave Rectifier 4-pln' 
8013A Half-Wave Rectifier 4-pln M. 
8016 Half-Wave Rectifier 6-oln 0. 

1020 Half-Wave ltedlRer 4-pln M. Ri<,,- -- ---------Full-Wave Rectifier 4-oln M. 
RK21 Half-Wave Rectifier 4-oln M. 
RK22 Full-Wave Rectifier 4-pln M. 

1 With Input choke of at least » henrys. 
' T appecl for pilot lamp,. 
3 Per pair with choke input. 
4 Condense, input. 

Socket 
Connec- Cathode 

lion, 

70 1hr. 

6AD Htr. 

SAM Htr. 

6AD Htr. 

7AJ Htr. 
70 Htr. 
IAN Htr. 
70 Htr. 
IAN Htr. 
IA8 Htr. 
IAA Htr. 
4P Fil. 
4Y Fil. 

4C FIi. 

48 FIi. 
4C FIi. 
4C Fn. 
4AD Htr. 
5D Htr. 

IAO Htr. 

IAV Htr. 
IAY Htr. 
48R Htr. 
SAA Htr. 
70 tttr. 
4AT Fil. 
4AT FIi. 
4P FIi. 

Fla. 53 FIi. 
4AT FIi. 

T-3AA FIi. 

4P FIi. 
4P Htr. 
4P Fil. 
4P FIi. 
41 FIi. 
4P FIi. 
4P FIi. 
4P FIi. 
4P FIi. 
4P FIi. 
4AT FIi. 
4AT FIi. 

4R Cold 

5AO Fil. 

4C FIi. 

T-9G Fil. 

-- Cold 
65 Htr. 
4C FIi. 
4P FIi. 

T-4AG FIi. 

2Z Fil. 
58U Col_. 
4P FIi. 

Fla. 11 FIi. 
4P FIi. 
4AC . .BL. 
4P FIi. 

4AT Htr. 
4P Htr. 
T-4AG Htr. 

• With 100 ohms min. reslllance in-• with plaN; withoul 
series resistor, maximum r.m.1. plate rating is 117 volts. 

l'il. o,Healwr Max. D.C. Max. P-• 
A.C. Output lnvene Plate Typo Voltage Current Peak Current 

Volh Amp. Pw Plate Ma. Voltage Mo. 

35 0.3 125 110 -- 500 HV 

401 0.15 125 60 -- -- HV 100' 
45 0.075 117 65 350 390 HY 

45, 0.15 125 60 -- -- HY 100' 
50 0.15 117 75 700 450 HY ---
50 0.15 125 15 -- -- HV 
so, 0.15 117 65 700 HV 
50 0.3 125 150 -- -- HV 
50 0.15 117 65 -- -- HV 
70 0.15 125' 60 -- -- HV 
70 0.15 117 70 -- 350 HV 

2.5 3.0 -- 30 20000 150 HV 
2.5 4.5 -- 20 13000 3000 HV 

5.0 2.0 350' 125 1400 375 HV 500' 125 
7.5 1.25 700 15 -- -- HV 
2.5 3.0 500 125 1400 400 MY 
5.0 3.0 500 250 1400 100 MV 
5.0 2.0 400 200 1100 -- HV 
6.3 0.5 350 60 1000 -- HY 

117 0.09 117 75 -- -- HV 

117 0.09 117 75 350 450 HV 
117 0.09 117 75 350 450 HY 
117 0.04 117 90 330 -- HY 
117 0.04 117 90 350 -- HV 
117 0.075 235 60 700 360 HV 
10 3.25 -- -- 3500 600 HV 
10 3.25 -- -- 7500 600 HV 
2.5 5.0 -- 250 10000 1000 MV 
2.5 7.5 3110 375 10000 1500 MV 
5.0 10 -- 350 10000 1500 HV 
2.5 9 5.0 -- 50 35000 375 HV 5.0 5.0 -- 100 35000 750 
2.5 2.0 2200 125 7500 500 MV 
2.5 5.0 -- -- 5000 1000 HY 
2.5 5.0 3500 250 10000 1000 MV 
5.0 5.0 -- -- 1500 1000 MY 
2.5 2.5 1250 250 3 -- -- MV 
2.5 2.5 1750 250 3 5000 -- MV 
2.5 5.0 3500 250 10000 1000 MV 
2.5 2.0 1750 250 5000 500 MY 
2.5 5.0 7100 5 2;)00() -- HY 
2.5 1.75 2650 7.5 7500 100 HY 
5.0 7.5 -- 1250 10000 5000 MV 
5.0 10.0 -- 1500 15000 6000 MY 

-- -- -- 110 110 -- G 

6.3 0.1 -- 70 450 210 G 

1.75 2.25 -- 200 1600 -- G 

1.0 1.2 -- 110 980 -- G -- -- -- 350 1000 -- G 
6.3 0.6 Same as 7Y4 HV 
5.0 1.75 Same as 5Z;3 HY 
2.5 5.0 -- 130 6000 800 HV 

5.0 3.0 
50 4500 -- HV -- 250 2500 --

1.4 0.05 2500 1 7000 6 HV 

-- -- 1200 6 -- 50 G 
1.6 1.25 -- 2 60000 40 HV 
5.0 7.5 -- 1250 10000 5000 MV 
2.5 5.0 -- 20 40000 150 HY 
1.25 0.2 -- 2.0 10000 7.5 HV 
5.0 5.5 10000 100 40000 750 

HV 
5.1 6.5 12500 100 40000 750 
7.5 2.5 1250 200• 3500 600 HV 
2.5 4.0 1250 200• 3500 600 HV 
2.5 1.0 1250 200• 3500 600 HY 

• Same 01 172A/172 excepi for ~vy-duty push-type ba.., 
Filament connectecl-to pins 2 and 3, plate to top cap. 

' Choke input. 
• Without panel lamp. 
• Using only one-half of fllamenl. 

10 DIKontlnued. 
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CATHODE-RAY TUBE BASES 

4AE 4AF SAJ SAN 58P 

SIR SBV sec &AL 6AZ 

HF 88N 6BV 7AN 7CE 

@ -
. 

IBP 880. 8BR 8BX ICD 

9D 114 118 UC 11D 
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RECEIVING TUBE SUBSTITUTION GUIDE 

11E 11F 11G 11N 11J 

11L 11M 11N 11P 110. 

11S 11T 12A tZC 12D 

1ZE tZF 12 N 14A 14B 

14C 141 141 14F 14G 

14H 14J 14M 14L 
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CATHODE-RAY TUBE CHARACTERISTICS 

ELECTROSTATIC TYPES-CATHODE RAY TUBES 

Heater NOll'lina l lh1r1ensions Screen Maxi,nu111 Deaifffl Center R• tin,a Typical Operatin, Condition• 
Annde #:2 to Deflection 

Type Diameter Len,rth Base ll'IA Anode tl Anode 112 Anorle IP3 Oeflection Anod,- #2 Anode #1 Anode 113 !Grid R• n,e Av,r. Volta OC/lnch 
Volta Amperes 1nchea lnchea BuinR Fluorescence Penistence Volts Volta Volta Plate Volta Av._. Volts .. Volta Volts• 

Peak Volts D 1-2 D 3-4 

2AP1 ) 6. 3 0. 6 2 7-7 /16 -II Shell 118 Green Medita1 500 1000 .... 600 500 125 .... 15-45 115 98 
2AP!A) Magnal 11 Pin llL l000 250 .... 30-90 230 196 
211'1 6. 3 0.6 2-1/16 7-5/R Small Shell 12F. (;reen Medium 1000 2500 .... 500 1000 150-280 .... 0-67 .5 115-155 74-100 

Duodecal 12 Pu 12r 2000 300-560 .... 0-135 230-310 148-200 
3API ) 2. 5 2.1 3 11-1/2 Medium 7 Pin 7Ali Green Medium 1000 1500 .... llllO 600 170 .... 14-40 47 45 
3APIA) 70: Green Mediu"' 800 230 .... 14-411 61 58 
3AP4 ) 7Ali White Medium 1000 285 .... 17-50 76 73 

1200 345 .... 20-60 91 87 
1500 475 .... 22.5-67.S 114 109 

311'1 ) 6. 3 0.6 3 10 ~dium Sl,e 11 14A Green Medium 1000 2000 .... 500 1500 430 .... 22. 5-67. 5 168 123 
3BP1Al IJihept• l 12 Pin 14A Green tedium 2000 575 .... 30-90 221 164 
3(]>1 6. 3 0.6 3 10-3/8 'tedium llC Green Mediu,n 1000 2000 .... 500 1500 430 .... 22. 5-67. 5 165.S 221 

'-ta,rna 1 11 Pin, Sleeve 2000 575 .... 30-90 124 165 
311'1 ) 6. 3 0. 6 3 10-7/16 Medium Sbe 11 !4C Green Medium 1000 2000 .... 500 1500. 430 .... 22. 5-67. 5 166 123 
:IJP!A) Diheptal 12 Pin 1411 2000 575 .... 30-90 221 164 
3EPI 6. 3 0.6 3 9-15/Hi Lar,re llafer IIA Green t.Cediu"' 1000 20UU .... 500 1500 4JU .... "'· , .. ,., 10,. 5 ,., 

Magna! 11 Pin, Sleeve 2000 575 .... 30-90 221 165 
3FP7 6. 3 0. 6 3 10 Medium Shell 1411 1000 2000 41100 500 2000 575 2000 30-90 221 164 
3fl'7A Oihept• l I 2 Pin 14.I Characteristic• of 1500 430 3000 22. 5-67. 5 221 163 

Phosphor No. 7 2000 575 4000 30-90 295 217 
3CJ'l 6. 3 0. 6 3 11-1/2 Medium Shell IIA Green MediWII 1000 1500 .... 500 1000 234 .... 16. 5-49. S 80 70 
LP4 t.la,nal 11 Pin IIA White 1'edim1 1500 350 .... 25-75 120 !OS 
LPIA 6. 3 0. 6 3 11-1/2 Medium Shell UN Green Mediu,n 1000 1500 .... 550 1000 163-291 .... 16.5-49.5 64-96 56-84 
LP4A Ma.-nal 11 Pin UN White Mediu1tt 500 245-437 .... 25-75 96-144 84-126 
3.IPI 6.3 0.6 3 10 llediw,, Sh•ll 14.1 Green Medium 1000 2000 4000 500 500 430 1500 22. 5-67. 5 120 89 

Oiheptal 12 Pin 14.1 2000 575 2000 30-90 160 119 
500 430 3000 22. 5-67. 5 150 111 

2000 575 4000 30-90 200 148 
3KPI 6. 3 0.6 3 11-1/2 '1~dium Shell llM Green Medi\1111 1000 2500 .... 500 1000 160-300 .... 0-45 50-68 38-52 
3KP4 M1111mal 11 Pin llM wt1ite ~lediwo 2000 320-600 .... 0-90 100-136 76-104 
3'dPI 6. 3 0. 6 3 8 Small Shell 12F Green Medium 1000 2500 .... 500 1000 200-350 .... 0-63 1411-190 130-180 

Ouodecal 12 Pin 2000 400-700 .... 0-126 280-380 260-360 
l)PI 6. 3 0. 3 2-3/4 •·1/R F.uropean 9 Pin 9D Green \tediwn 700 1500 .... .550 800 200-320 .... ll-50 143-193 89-121 

1200 2411-480 , ... 31-74 214-290 133-181 
3RP1 6. 3 o. 6 3 9-1/8 Small Shell Duodecal 12F Green Mediu111 1000 2500 .... 500 1000 165-310 .... 67. 5 85 172 
3RPIA 12 Pin 2000 330-620 .... 13. 5 61 122 
3SP1 6. 3 0. 6 3xl-l/2 9-1/8 Small Shell 12E Green MediUIII llOO 2750 .... . .. 1000 165-310 .... 28.5-67.5 73-99 52-70 
3SP4 Ouodecal 12 Pin White MediWII 2000 330-620 .... 58-135 146-198 104-140 
5API '· 3 ,i.6 5-1/4 13 Large Wafer llA Green Mediwn 1200 2000 .... 500 1.500 430 .... 31-57 93 90 

Ma,mal 11 Pin, Sleeve 2000 575 .... 40-74 
5AP4 6. 3 0. 6 5-1/4 13 Lar,e lVafer llA White Medium 1200 2000 .... 500 1500 4:JO .... 17 .6-57 93 90 

Ma,rnal 11 Pin, Sleeve 2000 575 .... 22.8-74 
511'1 6. 3 0.6 5-1/4 16-3/4 Lar,e Wafer llA Green Medium 1000 2000 .... 500 1500 310 .... 20-60 63 57 
511'4 Ma,nal 11 Pin llA White Medium 2000 425 .... 84 76 
5BP1A 6. 3 0.6 5-1/4 16-3/4 Medium Shell IIN C"ireen Medium 1000 2000 .... 500 1500 337-450 .... 15-45 63 57 

\lap;nal 11 Pin 2000 20-60 84 76 
511'7A 6. 3 0.6 5-1/4 16-3/4 Medium Shell IIN 1000 2000 .... 500 1500 235-420 .... 15-45 52-74 47-67 

Magna! 11 Pin Characteristics of 2000 315-560 .... 20-60 70-98 63-89 
P7 Screen 

• Cut-off volta"°e. Supply should be adjuat.able fr0111 0 to value shown. •• Bogey value £or focua. Volta,e ahould be adjuatabl~ aliout Ya.ha.e. ahowa.. 
COll'll!onlv used Phosphors only hated. Courteay Sylv•d• Electric Pr~cta Inc, 
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Type 

50'1 
SCP4 

SCPlA 

SGPI 

511'1 
511'4 
Sll'lA 

5JPl 
5.IP4 
5JPIA 
SJP4A 
SIP! 
SIP4 

SIPlA 
SIP4A 
511'1 
SMP4 
51'1'1 
SNP4 
5RP1 
SRP4 
Sll'lA 
SRP4A 
SSPl 
SSP4 

SUP! 

5VP7 

SXPl 

7FP4 

7G'4 

7JP1 
7JP4 
811'4 

9NP1 

ELECTROSTATIC TYPES-CATHODE RAY TUBES 

Heater Nominal Dimensions Screen Maximum Design Center Aatinps Typical Operatin, Conditions 

Anode 112 to De fleet ion 
Diametl°'r Length ~ase A\IA Anode 11 Anode r2 Anode 13 Deflection Anode #2 Anode 11 Anode N3 Grid Ran~e A,g. Volta OC/lnch 

Volts Amperes Inches Inches Basinjl fluorescence Persistence Volta Volts Volts Plate Volts Avf". Volts .. Volte Volts• 
Peak Volts D 1-2 D 3-4 

6. 3 0. 6 5-L'4 16-3/4 \tedium She 11 1411 Green 'ledium 1000 2000 4000 500 2000 575 2000 30-90 73 64 
rliheptal 12 Pin 148 White M@dium 1500 430 3000 22.5-67.5 69 56 

2000 575 4000 30-90 92 74 

6. 3 0.6 5-1/4 16-3/4 Medium She 11 14J Green Mediwn 1000 2000 4000 500 2000 575 2000 30-90 73 64 
Diheptal 12 Pin 14.J 1500 430 3000 22. 5-67. 5 69 56 

2000 575 4000 30-90 92 74 

6. 3 0.6 5-1/4 16-3/4 l..rfle Wafer llA Green Medium 1000 2000 .... 500 2000 425 . ... 24-56 36 72 
Ma,-nal 11 Pin, Sleeve 

6. 3 0.6 5-1/4 16-3/4 Lar11e ••fer llA Green Medium 1000 2000 .... 500 1500 310 . ... 15-45 63. 5 57.8 
"8.Rnal 11 Pin, Sleeve llA White Medium 2000 425 20-M 84.8 77.0 

6. 3 0.6 5-1/4 16-3/4 La r,e Wafer \taftnal llN Green Medium 1000 2000 .... 500 1500 337 .... 15-45 ~3 57 
11 Pin, ,1ic11nol 2000 450 20-M 84 76 

6. 3 0.6 5-5/16 16-3/4 Medium llF. Green Medium 1000 2000 4000 500 1000 260 2000 22.2-51.8 96 96 
Ma~11l 11 Pin llF. White Medium 2000 520 4000 45-105 

6. 3 0.6 5-5/16 16-3/4 Medium llS Green Medium 1000 2000 4000 500 1500 250-472 3000 34-79 58-86 58-86 
Mal{n11l 11 Pin us White Medium 2000 333-630 4000 45-105 77-115 77-115 

6. 3 0. 6 5-5/16 16-3/4 Medium llF Green Medium 1000 2000 4000 500 1000 250 2000 15-45 52 45 
Majm• I 11 Pin, Sleeve llF White Medium 1500 375 3000 22. 5-67. 5 77 68 

2000 500 4000 30-90 103 90 

6. 3 0.6 5-5/16 16-3/4 Medium llT Greeu Medium 1000 2000 4000 550 1500 282-475 3000 22. 5-67. 5 62-93 54-81 
Ma11nal 11 Pin, Sleeve ll1 White Medium 2000 376-633 4000 30-90 83-124 72-108 

2. 5 2. 1 5-5/16 15-7 /8 Larfre 7 Pin 7AN Green Medium 1000 1500 .... 600 1000 250 .... 16.5-49.5 66 60 
7AN White Medium 1500 375 15-45 

6. 3 0.6 5-5/16 16-3/4 Laree Wafer Ma,rnal llA Green Medium 1000 2000 .... 500 1500 337 .... 15-45 84 76 
11 Pin, Sleeve llA White Medium 2000 450 20-60 

6.3 0. 6 5-1/4 16-3/4 Medium Shell 14F Green Medium 15550 3500 25500 1200 2000 518 10000 30-90 30-45 30-45 
Oiheptal 12 Pin l4F White Medium 2000 528 20000 30-90 36-54 36-54 

6. J 0.6 5-!/4 16-3/4 Medium Shell 14F Green Medium 15550 3500 25500 1200 2000 518 10000 30-90 30-45 30-45 
l)iheptal 12 Pin White \Pdium 2000 528 20000 30-90 36-54 36-54 

6. 3 0.6 5-1/4 18-1/2 Mediw,, Shell 14K Green ~dium 1000 2000 4000 500 1500 431 1500 22. 5-67. 5 55 48 
Diheptal 12 Pin !41( White Medium 1500 431 3000 22. 5-67. 5 69 59 

2000 575 4000 30-90 92 79 

6.3 0.6 5-1/4 14-3/4 Small Shell 12F. Green Medium 1000 2500 .... 500 1000 170-320 .... 22.5-67.5 28-38.5 28-31 
Du ode cal 12 Pin 2000 340-640 30-90 56-77 46-62 

6. 3 0. 6 5-1/4 16-3/4 Medium Shell llN 1000 2500 .... 500 1500 236-422 .... 15-45 52-74 47-67 
Magna! 11 Pin Characteristics of 2000 315-562 20-60 70-98 63-89 

Phosphor No. 7 

6. 3 0.6 5-1/4 17-5/8 Medium Shell 14F Green Medium 1550 3500 25500 1200 2000 362-695 4000 30-90 72-108 24-36 
Oiheptal 12 Pin 2000 362-695 10000 30-90 102-695 34-52 

2000 362-695 20000 30-90 362-695 46-68 

6. 3 0.6 7 15-1/2 Medium Shell llN White Medium 1500 3300 .... 700 2500 650 .... 36-84 llO 95 
Magna l 11 Pin 

6. 3 0.6 7 14-1/2 Medium Shell 14G White Medium 1500 4000 .... 500 3000 810-1200 .... 36-84 93-123 75-102 
Oiheptal 12 Pin 

6.3 0.6 7 14-1/2 Medium Shell 14G Green Medium 2800 6000 .... 750 6000 1620-2400 .... 72-168 186-246 150-204 
Diheptal 12 Pin White Medium 

6. 3 0.6 8-3/4 16-1/2 Medium Shell 14G White Medium 3100 6600 .... 750 6000 2000 .... 72-168 146-198 124-198 
Oiheptal 12 Pin 

2. 5 2.1 9 21 Medium 6 Pin 6BN Green Medium l 500 5500 .... 1500 5000 1150 .... 45-135 190 175 

• Cut-off voltaRe, Supply should be ad1ustable from 0 to ulue ahowtl, •• Bof'ey value for focus. Voltafte should be adjustable about value shown. 
Courtesy Sylvania Electric Product • Inc. 
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Type 

IOGP4 

1011'4 

1211'7 

l:?G'7 

12111'1 

UAP! 
14AP4 
20API 
20AP4 

902 

902-A 

905 
907 
909 
905-A 

908 
910 

908-A 

912 

913 

914 

91411 

VCII 
139A 

ELECTROSTATIC TYPES-CATHODE RAY TUBES 

Heater Nominal Dimensions Screen Maxi111Ur11 Design Center Ratings Typical Operating CoJJdi tions 

Anode t2 to De fleet ion 
Diameter Len,rth Base RIIA Anode .fl Anode fl2 Anode 1/.3 De fleet ion Anode ,'2 Anode U Anode NJ Grid Range Avr,.. Volta OC/lnch 

Volts Amperes Inches lncfu!:a Basin~ Fluorescence Peraistence Volta Volts Volts l'lau. Volts Avfl. \olta•• Volta Vol ti• 
PP.ak Vol ts ll 1-2 D 3-4 

,_ 3 0.' 10 18-1/2 Medium Shell 14G White Medium 2000 c:;ono .... 10<' -1100 11:in-1,;,;o .... 54-126 112-149 90-127 
llih~nta 1 12 Pin sooo 1250-1850 ,;{l-140 125-165 100-135 

,. 3 o., 10 19-1/4 Medium Shell 14,G l\'t.i te \1ediulTI 2nno soon .... ,;on ,U)O(I 960-1440 . ... 48-112 88-120 68-92 
llihept11l 12 Pin 5000 1200-1800 .... 60-140 110-150 85-115 

,;_ 3 o.,; 12 24 Medium Sl1ell 14f. 2000 4000 8000 iron 2000 625 4000 30-90 55 63 
Oiheptal 12 Pi11 Charactt-ristics of 1000 1250 4000 30-90 

l'l,osplior Nn. 7 3000 937 6000 30-90 83 94 
4000 1250 snoo 30-90 110 125 

6. 3 o.s 12 22 Medium Shell 14A 2000 4000 ,;oon 1000 3000 857 3000 49-147 73 68 
Diheptal 12 Pin f:huracterist ics of 30()(l 857 <000 49-147 89 83 

Phosphor No. 7 40()(l 1143 4000 65-195 97 91 
4000 1143 6000 65-195 108 101 

6. 3 0.6 12 23·1/2 Mr.dium MafPrtal llJ Green Medium 15ro 55fl0 .... 1000 5000 1150 . ... 45-135 19 25 
11 Pin, Sleeve +25~ 

-30"1' 

2. 5 2.1 13-3,'8 24-1/4 12 Pin 1211 Green lledium moo -1000 8000 .... 2000 500 4000 20-60 ss 65 
Perioheral Contact 12A #1,ite Medium 40Nl 1000 8000 40-120 130 130 

2. 5 2.1 20 27- 7 /8 12 Pin 12A Green Medium 1800 1000 8000 .... 2000 500 4000 20-60 55 55 
2. 5 2. I 20 27- 7 /8 Peripl,eral Contact 1211 White Medium 1800 4000 8000 .... 4000 1000 8000 40-120 110 110 

2000 500 4000 20-60 65 65 
4000 l000 8000 40-120 130 130 

6. 3 o. 6 2 7-1/2 \lerlium Shell 8QJ Gree11 Med.iuir 300 ,;no .... 347 400 100 .... 20-60 93 78 
Octal 8 Vin 600 150 .... 30-90 139 117 

6. 3 0.6 2 7-7/IS ,tedium Shell BCD Green ~ledium 300 600 .... 347 400 100 . ... 20-60 93 78 
Octal 8 Pin 600 ISO .... 30-90 139 117 

2. 5 2.1 S·l/4 16-1/2 Lon, Shell 5RP Green ,1erh11m 600 2000 .... 1000 1500 338 . ... 13-39 80 73 
~dium S Pin ~hcanol SBI' Blue Very ~hort 2000 450 .... 17.5-52.5 115 97 

511' Bluish•V-1,i te Lon, 
2. 5 2.1 5-1/4 16-1/2 Lon~ Shell SBA r.reen Mertium 600 2000 .... 1000 1500 338 .... 13-39 86 73 

~ledium 5 Pin Micanol 2000 410 .... 17. 5-52. 5 115 97 

2. 5 2.1 3 11-1/2 >.tedium 7 Pin 71\N Rluish Very Short 1000 1500 .... 600 sno 170 . ... 4,;_ 3 44 
7AN Bluish•Whi te Lon, 800 230 .... 62 57.8 

1000 285 .... 13-46 77 72. 5 
1200 345 .... 94 88 
1500 475 .... 30-70 115.2 110 

2. 5 2. I 3 11-1/2 Medium 7 Pin 7CE Blue Very Short 1000 1500 .... 500 1000 287 .... IS.5-49.5 76 73 
1500 430 .... 25-75 114 109 

2. 5 2.1 5-1.'4 16-1/2 k-ledium 912 Green Medium 4500 1500 .... 7000 5000 1000 .... 27-81 306 248 
S Pin Mic• nol 10,000 2000 .... 31-93 620 498 

15,000 3000 .... 35-105 910 746 
,_ 3 o., 1-5/8 4-3/4 Small Wafer Octal 911 Green Medium WO soo .... 250 250 50 . ... 10-30 169 121 

8 Pin soo 100 .... 32-98 363 254 
2. 5 2.1 9-1/4 21-1/2 M~dium f. Pin 6Bf Green \tedium 1900 7000 .... 3000 1500 300 .... 25-75 75 58. 7 

2500 515 .... 25-75 124.S 97. 8 
5000 1030 .... 25-75 248 195 
7000 1450 .... 25-7.> 348 274 

2. 5 2.1 9-1/4 20-l llS Medium 6 Pin 91411 (ireen Mediu"' }QOO 70M .... 3000 1500 320 . ... 25-75 69. 5 54.S 
2500 550 .... 25-75 115 91 
soon IIM .... 25-75 231 182 
7000 1550 .... 25.7c; 323 254 

4. 0 I.I 2-3/4 7-718 F.uroJie • n VCR f.reen \tf!dium l000 1000 .... 80ft 120-150 . ... 7-16 104 140 
139A 

• C:ut-off volt• ~. Supply sl-.ould br adJuataLle from O to valur shown. •• P.o,rey value for focus. ~olta,rt'! should be 11dju1t• ble about nlue shown. 

Courtesy Sylva11i1t Electric Pr0<lucts Inc, 
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Type 
No. 

311'7 

3M'4 

5Fl'4A 

5Fl'7A 

5Fl'7 

5Fl'l4 

51l'4 

SWPIS 

7AP4 
7BPI 

7BP7 

7BP7A 

7CPI 

7f.P4 

7Il'4 

7HP4 

BAP4 

BAP4A 

9AP4 

9CP4 

9~7 

9JP1 

9U'7 

9~1'7 

IOIJP4 

IOBP4A 

IOCP4 

Heater 

Volts Amperes 

6. 3 n. 6 

6. 3 0. 6 

6. 3 0.6 

6. 3 0. 6 

6. 3 0. 6 

6. 3 0.6 

6. 3 0.6 

6. 3 0.6 

2. 5 2.1 

6. 3 0.6 

6. 3 0.6 

6. 3 0.6 

6. 3 0.6 

6. 3 0,6 

6. 3 0. 6 

'· 3 0.6 

'· 3 
0. 6 

6. 3 0, 6 

2. 5 2.1 

2. 5 2.1 

6. 3 n.' 

2. 5 2.1 

6. 3 o.,; 

6. 3 0. 6 

6. 3 0. 6 

6. 3 0.6 

Nominal 
r·ace l.e11f,!'tli 

l)irnenstons in 
in Inches lnclies 

3 Diam. 9-13/16 

2-9/16 Diam. 10 

5 Diam. 11-1/8 

5 Diam. 11-1/2 

S Diam. 11-1/8 

5 Diam. 11-1/8 

5 Diam. 11-3,'4 

5 Oum. 11-7 /16 

7-1/8 Diam. 13-1/2 

7 Diam. 13-1/4 

7 Diam. 13-1/4 

7 Diam. 13-1/4 

7 [ham. 13-7 /16 

7 Diam. 13-7 /16 

7-3/lh IJiam. 14-l/16 

7-3/lh Tham. 13 

8-L'2 Diam. 14-1/4 

8-1 /2 lliam. 14-1 4 

9-1/8 Diam. 21 

9 Diam. 1.1-7 /8 

9 Diam. i; 

Q Diam. 15-11/16 

4 Diam. 14-31/32 

9 Oiam. 17-1/2 

10-1,'2 Oum. 17-5/8 

10-1 /2 Diam. 16-1/8 

MAGNETIC TYPE CATHODE RAY TUBES 

BulL 

Dt>flection Ion 
Con- Face An~le Trap Rase 

struct.1 on 1ermrnal Plate 1n Uerrees Required 
Color (Note 1) 

Glass Snap Clear 55 None ~1edium Shell 
Octal 8 Pin 

Glass Recessed Clear 42 None ~pecial 5 Pin 
~mall Hall 

Glass f-lecessed Clear 53 None Medium Shdl 
S..,..all Hall G::tal 8 Pin 

Glass Recessed Clear 53 None Medium Sl,ell 
Small Ball Octal 8 Pin 

Glass Snap Clear 55 None Small Wafer Octal 
8 Pin with SlHve 

Glass Snap Clear 55 None Small Wafer Octal 
8 Pin with Sleeve 

Glass ~cessed Clear 50 None Medium Shell 
Small CaV1ty Diheptal 12 Pin 

Glass l:iecessed Clear 50 None Small Shell 
Small CaVlty Duodecal 7 Pin 

Glass None Clear 55 None Medium 5 Pin 

Glass Snap Clear 55 None Octal 8 Pin 
WI th Sleeve 

Glass Snap Clear 55 None Octal 8 Pm 
with Sleeve 

Glass Recessed Clear 53 None Medium Shell 
Small Ball Octal 8 Pin 

Glass Snap Clear 57 None Medium Shell 
Octal 8 Pin 

Glass Hecessed Clear 57 None Medium Shell 
Small Rall Octal 8 Pin 

Glass Recessed Clear 10 Double Small Shell 
Small Cavltv Duodecal 7 Pin 

Glass Recessed Clear 50 None Small Stud! 
Small Rall Duodecal 7 Pin 

Metal Cone Lip Clear 14 Sinple Small Shell 
Duodecal 7 Pin 

Metal Cone Lip Gray 54 Sin!i"le Small Shell 
Ouodecal S Pin 

Glass Cap Clear .io None Medium 6 Pin 

Glass Cap Clear ... Nonf' 6 Pin Base 

Glass Cap ClPar 55 None Octal 8 Pin 
witt. Sleeve 

G!A.ss Snap Clear 55 None Sme.l l Wafer Octal 
8 Pin wi ti, Sleeve 

Glass Cap l,lear 15 None Octal 8 Pin 
w1 th 5leeve 

Glass Cap Clear 55 None Octal 8 Prn 
wi tli :O,leeve 

Glass Recf"ssed Clear so Double Small 5hell 
!-.mall Cavitv lluodeca I 7 Pin 

Gra~ 

Llass Recessed Clear ,10 Nonf" !-w1al I Siu~ 11 
~mall Ball lluodecal 7 Pin 

µµf Filter Deflection 
RM-\ Capacitance and 

Basinp- Provided by Focusinr 
BulL Coatinp- Method 

SAN None "1arnetic 

3NP4 275 "1in, 375 Max. Ma,znetic 

BBX None Ma~netic 

BBX None Map-netic 

SAN None Magnetic 

SAN Nooe Ma~netic 

12Cl 100 Min, 500 Max. Note 2 

12Cl 100 'din, 500 Max. Note 2 

SA.I None Note 2 

SAN None Ma~etic 

SAN None Ma~netic 

BID. None Ma~etic 

6AZ Nooe Note 2 

6AZ None Note 2 

12C2 400 Mm, l '100 ~lax. Note 2 

1202 500 Max. Ma~metic 

12H None Marrnetic 

1211 None Ma1tnetic 

6AL None Note 2 

4AF None Magnetic 

SAN None Maw-etic 

Bllll None Note 3 

SAN None MaPnetic 

SAN None Mavnetic 

121l'2 SOO \lin, 2500 \lax. \\agnetic 

1202 son Max. \la~etic 

Maximum Desi,zn Typical Operation 
Center Ratini(ls 

Acceler- Acee ler- Control 
Anode a tor Anode a tor Grid Type 
Volts Grid Volts Grid Nerati ve No. 

Volts Volts Volts 

snoo 200 4000 150 15-45 3IIP7 
5000 150 15-45 

25000 ... ~4000 ... 60 3NP4 

8000 300 6000 250 45 5Fl'4A 

8000 700 4000 250 25-70 SFP7A 
7000 250 25-70 

7000 300 4000 250 25-75 5Fl'7 
7000 250 25-75 

7000 700 4000 250 25-75 5Fl'l4 
7000 250 25-75 

27000 350 27000 200 70 51l'4 

27000 350 20000 200 70 5WP15 

35000 No Grid 35000 No Grid 67. 5 7AP4 

7000 675 4000 250 50 7BP1 
7000 250 50 

7000 300 4000 250 50 7BP7 
7000 250 50 

8000 700 4000 250 25-70 7BP7A 
7000 250 25-70 

8000 300 4000 250 45 7CPI 
7000 250 45 

8000 300 6000 250 45 7CP4 

8000 410 6000 250 45 7DP4 

8000 410 nO00 250 33-77 7HP4 

10000 No Grid 9000 No Grid 27-63 BAP4 

9000 No Grid 7000 No Grid 27-63 BAP4A 

7000 250 6000 250 25 9AP4 
7000 250 25 

7000 No Grid 6000 No Grid 90 9CP4 
7000 100 

7000 300 4000 250 45 9GP7 
7000 250 45 

5000 No Grid 2500 No Grid 45 9JPI 
5000 90 

7000 300 4000 250 55-105 9U'7 
4000 125 30-50 
7000 250 60-100 
7000 121 30-50 

7000 300 4000 250 25-75 9MP7 
6000 

10000 410 90on 250 20-60 I0BP4 

I0AP4A 

11000 410 8000 250 30-66 IOCP4 

Courtesy Sylvania Electric Products Inc. 
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Type 
No. 

101»'4 

10!1'4 

10f1'4 

IOKP7 

!Ot.1'4 

I0K'4A 
12AP4 

12CP4 

12DP7 

12DP7A 

12JP4 

12KP4 

12KP4A 

121P4 

121P4A 

12Cf'4 

12Cf'4A 
12RP4 

12SP7 

12TP4 

12UP4 

12IJP4A 
12UP4B 

12VP4 

12VP4A 
14BP4 

14/'J'4 

141»'4 

ISAP4 

ISCP4 

Huter 

Volts Amperes 

6. 3 0.6 

6. 3 0.6 

6. 3 0.6 

6. 3 0.6 

6. 3 0.6 

2. 5 2.1 

2. 5 2.1 

6. 3 0.6 

6.3 0.6 

6. 3 0.6 

6. 3 0.6 

6. 3 o. 6 

6, 3 0.6 

6. 3 0.6 

6.3 0.6 

6. 3 0.6 

fi. 3 0.6 

6. 3 o. 6 

6. 3 0.6 

6. 3 0.6 

6. 3 0.6 

6.3 0.6 

6. 3 0.6 

6, 3 0. 6 

Hulb 

NUtT1inal 
Face Leni!lth Con-

Dimensions 1n struction 
in Inches Inches 

10-1/2 Oiam. 17-5/8 Glau 

10-1/2 lhom. 17-5/R Glau 

10-1/2 Diam. 17-5/8 Glass 

10-1/2 Oiam. 17•5/8 Glass 

10-1/2 Diam. 17 Glus 

12-1/16 Diam. 25-3/8 Glass 

12-1/16 Diam. 18-5/8 Glau 

12 Diam. 20-3/ 4 Glau 

12 Oiam. 19-5/8 Glass 

12 Oia111. 17-1/2 Gha• 

12-7 /16 Diam. 17-5/8 Glas• 

12-7/16 Diam. 17-5/8 Glass 

12-7/16 Oiam. ld-3/4 Glau 

12-7/16 Diam. 17-1/2 Glau 

12 Diam. 17-1/2 Glau 

12-7/16 Diam. 18-3/4 Glau 

12-7 /16 Oiam. 18-3/4 Glau 

12-7/16 Oiam. 18-5/8 Metal 

12-3/8 Diam. 18 ca ... 

]2-J/2 X 9-11/[6 16-13116 Glau 

12-L'2 x9-ll/16 16-3/4 Glau 

12-[ /2 X 9-11/16 16-3/4 Glass 

15-1/2 lham. 20-1.'2 Glass 

15-1/2 Diam. 21-l,'2 Glau 

MAGNETIC TYPE CATHODE RAY TUBES 

Oe fleet ton Ion 
f'ace An,-le Trap Bast'! 

Termir.a l Plate in ne,reu Re11ui red 
Color (Not• 1) 

Recessed tlear ,o None Small Shell 
~mall Cavity Duodf"cal 7 Pin 

Snap Clear so llouLh Small Shell 
Ouodecal 7 Pin 

lleceased Clear 50 None Small Shell 
Small Cavity OuoJecal 7 Pin 

Recesaed Clear so None Small Shell 
Small Cavity lluod.ecal 7 Pi11 

Recessed Clear 52 Double Small Shell 
Small Cn-ity Duodecal 5 Pin 

Gray 

Cap Clear 40 Nooe Medium 6 Pin 

Cap Clear ... Nont 6 Pin Bue 

Medium Cap Clear 55 None Small Wafer Octal 
8 Pin with. Sleeve 

Medium Cap Clear so None Mediim, Shell Octal 
f' Pin 

Snap Clear so None Small Shell 
Duodeca 1 7 Pin 

Recesaed Clear 54 None Small Shell 
Small Cuity Duodec• l 7 Pin 

Receued Gray 54 None Sma II Shell 
Small Cavity Duodecal S Pin 

Rec~ased Clear 54 Double Sma 11 She 11 
Small Cavity Duodeca 1 5 Pin 

Gray 

Receaaed Clear 55 Sini1"le Small Shell 
Small Rall Ca1 lArndecal 7 Pin 

Gray 

Recessed Clear 56 Sinitle Small Shell 
Small Ball Ca1 Uuodecal 7 Pin 

Receaaed Clear 55 None Sin.1111 Slu!:ll 
Small CaYi ty Duudecal 7 Pin 
Receaaed Clear 54 Double Small Shell 
Small Cnity llubd.ecal 7 Pin 
Cone Lip Clear 54 Double Small Shell 

Duodecal 7 Pin 
Gray 

Gray 

Recessed Clear 5.1 llouLle Small Shell 
Small Cni ty Duoqecal 5 Pin 

Lray 

Receaaed Gray 6, Double Small She 11 
Small C:nit.y Duod.eca 1 5 Pin 
Aecuaed Gray 65 Double Small She II 
Small Cavity Duodeca 1 5 Pin 
Receued Gray 65 Double Small Shell 
Small Cui ty Duodeca 1 5 Pin 
Rece&aed Clear 52 None Small Shell 
Small Ball Duodecal 7 Pin 
Receued Clur 57 Double Small Shell 
Small Cavity Duodec • l 7 Pin 

µ,µ.f hlter neflect10n 
RI\.\ Capacitance and 

Basin,r Provided Ly ~ocusini;t 
Bulb Coatinp Method 

12r.3 None Note 2 

12D2 .... Majllnetic 

12Cl 500 'lin, 2500 Max, Mapnetic 

l?lll None Magnetic 

12G 500 Min, 2500 Max. Malffletic 

6AL None Note 2 

4AF Nooe '1:a,rnetic 

SAN None Ma,netic 

8ro. None Map-netic 

12Dl None Ma,netic 

121)2 500 Min, 2500 ~ax. M• !'fletic 

1202 500 Min, 2500 Max. Magnetic 

1202 750 Min, 3000 Max. Magnetic 

1201 None Ma,netic 

1202 .... MaRnetic 

1201 None Ma,netic 

1201 None Mait;netic 

1203 None 'l• gnetic 

12G 750 Min, 3000 Max. Maf{lletic 

1202 500 Min, 2000 Max. Mai1netic 

1202 1500 Ma~net.ic 

1201 "'one Maf{lletic 

12G None Ma,netic 

12Dl None ,ta,netic 

Maximum Desi,m 'fypical O~ration 
Center Ratin,rs 

Acee ler- Acceler- Control Type 
Anode a tor Anode a tor Grid No. 
Volts Grid Volts Grid Ne~atin 

Volts Volts Volta 

10000 410 9000 25(1 36-84 lll1P4 

11000 330 8000 250 20-65 10fl'4 

10000 410 9000 250 27-63 10Fl'4 

10000 700 7000 250 27-63 I0KP7 
9000 250 27-63 

10000 No Grid 9000 No Grid 27-63 lOt.1'4 

IOll'4A 
7000 250 6000 250 75 12AP4 

7000 250 75 
7000 No Grid 6000 No Grid 90 IXP4 

7000 !10 

7000 300 4000 250 25-75 121P7 
7000 250 25-75 

10000 700 4000 250 25-70 121P7A 
7000 250 2S-70 

12000 410 10000 250 27-63 12JP4 

12000 410 10000 250 27-63 [21(1'4 

12000 410 11000 250 27-63 12KP4A 

12000 410 11000 250 27-63 121P4 

121P4A 

12000 410 10000 250 27-63 12Cf'4 

12Cf'4A 
12000 410 10000 250 27-63 12RP4 

10000 410 9000 250 27-63 12SP7 

12000 410 11000 250 27-63 12TP4 

12000 410 11000 250 27-63 121P4 

121P4A 
12lP4B 

12000 No Grid 11000 No Grid 33-77 12VP4 

12VP4A 

12000 410 11000 250 27-63 1411'4 

14000 410 12000 300 33-77 14CP4 

14000 410 11000 250 27-63 141»'4 

15000 410 12000 250 27-63 ISAP4 

15000 410 9000 250 + 45 1SCP4 
15000 

Courtesy Sylvania Electric Product• Inc. 
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MAGNETIC TYPE CATHODE RAY TUBES 

Heater Bulb 

~ominal 1Jeflect1on Ion 
Typ, Volts Amperes Face Lenf{th Con- h,ce Anrl,. Trap Base HMA 
No. Dunensions in struction Terminal Plate in De1Zreea tlequired Buin~ 

in lnchea Inches Color (Note 1) 

ISDP4 6. 3 o., 15-1/2 Diam. 20-1/2 Glass Rf'CCSSf'd Clear 57 Double Small $l1ell 121Jl 
Small Ball Cap Duodeca 1 5 Pin 

16AP4 6. 3 0.6 15-7/8 Dum. 22-5/16 Metal Cone Liv Clear 13 DouUe Small Shell 1203 
Duodecal 5 Pin 

16AP4A Gny 

!6CP4 6. 3 0.6 15-7/8 Diam. 21-1/2 Glass Recessed Clear 52 Double Small ~hf'll 121Jl 
Small Cavity Duodecal 7 Pin 

161»'4 6. 3 0.6 15-7 /8 Diam. 20-3/4 Glass Hecesud Clear 60 Double Small Shell 1201 
Small Cavity Duodecal 7 Pin 

J61JP4A Gray 

16FP4 6. 3 0. 6 15-7/8 Diam. 19-5/8 Metal Cone Lip Clear 60 Double Small Shell 1203 
Duod.ecal 5 Pin 

16FP4A Gray 

!6fl'4 6. 3 0.6 16-1/8 !ham. 20-1/4 Glass Receased Clear 62 Sin,rle Small ~hell 1201 
Small Ball Cap Duodecal 7 Pin 

16GP4 6. 3 0. h 15-7/8 Diam. 17-11/16 Metal Cone Lip Clear 70 Sin,l'le bmall Shell 12ll3 
Duodecal 5 Pin 

lbHP4 6. 3 0.6 15-7/8 !ham. 21-1/4 Glass Recessed Clear 60 Double Small Shell 121l2 
Small C:avity Duodeca 1 5 Pin 

1611'4A Gray 

16JP4 6. 3 o. 6 16-1/8 Uiam. 20-3/4 Glau Recessed Clear 60 DouLle Small Shell !21l'2 
.Small Cavity Duo<leca 1 5 Pin 

t,,) 

~ 
16JP4A Gray 

l6KPt 6. 3 o. 6 14-3/4 X il-J/2 18-3/4 Glass Hecessed Clear 65 Sin,le Small Shell 1202 
~mall Cavity Du ode ca 1 5 Pin 

ilil.P4 6. 3 0.6 IS-7/8 lliam. 22-1/4 Gla• s Hecessed Clear 52 Double Small Shell 1202 
Small Cavity Uuode cal 5 Pin 

16LP4A Gray 

!6W4 6. 3 0.6 16-1/8 Uum. 21-3.'4 Glass Recessed Clear 60 Donhle Sma 11 Sl1e 11 1202 
Small Cavity Duodecal 5 Pin 

16W4A Gray 

16QP4 6. 3 0. 6 14-3/4 X 11-17/32 IQ.146 Glass Recessed Gray 65 Oouble Sma II Sl,e 11 12Dl 
Small Cavity Duodecal 7 Pin 

16RP4 6. 3 0.6 J4-3/4 X 11-J,'2 18-3/4 C.lass Recesaed Gray 65 Sin,le Small Shell 1202 
Small Cavity Duodecal 5 Prn 

!6SP4 6. 3 0.6 11-7 /8 [ham. 17-5/16 Glass Recessed Clear 70 Double Small Shell 121l2 
Small Cavity Uuodeca 1 S Pin 

l6!'1'4A Gray 

1611'4 6.3 o., 16-1/8 Oiam. 18-1/8 Glass Recesst>d Gray 70 Sin,le Small Shell 1202 
Small Cavity l>uodeca1 ~ Pin 

16111'4 '· 3 0.6 14-3/4 X 11-1/2 18-!/8 f.lau Recr.ssed Guy 65 Sinrle Small SJi,.11 12Dl 
Small Cavity Duodecal 5 'Pin 

J6YP4 '· 3 0.6 15-7 /8 Diam. 11-3/16 Glass Recesst-d Gray 70 Sinrle Small Shell 1m1 
Small Cavity Duodeca 1 S Pin 

!6WP4 6. 3 0.' 15-7/8 Diam. 17-3/4 Glas!!. Recessed Gr"y 70 DouLle Small Shell 12Dl 
Small Cavity L>uodecal 5 Pin 

16XP4 '· 3 0.6 14-3/4x 11-17/32 18-3/4 Glass Recessed Gray 65 OouLle Small Shell 12Dl 
5mall Cnity IJum:lecal 5 Pin 

!6YP4 6. 3 0. 6 15-7 /8 Diam. 17-5/16 Glass Recessed Gray 70 Single ~:mall ~l,ell 121Y.! 
Small Cavity Du ode ca 1 !, Pin 

19AP4 6. 3 0. 6 18-5/8 Diam. 21-1/2 ~~ta 1 Cone Lip Clf'!ar 66 ~in,le Sma 11 ~he 11 12ll3 
Duodecal 7 Pin 

19AP4A Gray 

µ.µ.f Filter Deflection 
C:apaci tance and 
Providf'd Ly Focuaini2 
Bulb Coatinp Method 

None Ma~etic 

None Ma,rnetic 

None Ma(lnetic 

None Ma,netic 

Non~ Ma,netic 

None ~aJ?netic 

]\;one \la,netic 

1500 Min, 3500 Max. "1a,l'netic 

750 Min, 2000 Max. Maenetic 

1500 Ma,netic 

1500 Min, 3500 Max. Ma,rnetic 

!500 Min, 3500 Max. Ma11;netic 

None Ma,uietic 

1500 Maf,!netic 

1500 Min, 3500 !lax. Ma,netic 

1500 Ma,netic 

None Ma~netic 

None MafrOetic 

None Ma,netic 

None .\-1a,rnetic 

750 Min, 2000 Max. MafPRetic 

None Ma,r11etic 

Maximum Deai,m Typical Operation 
Center Ratini1ts 

Acceler~ Acceler- Control 
Anode a tor Anode a tor Grid Type 
Volta Grid Volt• Grid Ne~athe No. 

Volta Volts Volta 

15000 410 13000 250 27-63 150P4 

14000 410 9000 300 33-77 16AP4 
12000 300 33-77 

16AP4A 
15000 410 12000 250 27-63 l6CP4 

15000 410 9000 250 45 161JP4 
12000 

16DP4A 
14000 410 12000 300 33-77 16EP4 

16EP4A 

16000 410 13000 250 27-63 16FP4 

14000 410 12000 300 33-77 IIGP4 

14000 410 12000 300 33-77 1611'4 

1611P4A 
14000 410 11000 250 27-63 16JP4 

l6JP4A 
16000 410 14000 300 33-77 16KP4 

14000 410 12000 300 33-77 16LP4 

161P4A 
14000 410 12000 300 33-77 1611'4 

1611'4A 
16000 410 8000 250 27-63 16QP4 

14000 250 

16000 410 12000 300 33-77 16RP4 

14000 410 12000 300 33-77 16SP4 

16SP4A 
14000 410 12000 300 33-77 161P4 

15000 410 12000 300 27-63 161J>4 

!SOOP 410 12000 250 27-63 16YP4 

15000 410 12000 250 27-63 16WP4 

15000 410 12000 250 27-63 16XP4 

14000 410 12000 300 33-77 16YP4 

19000 410 13000 250 27-63 19AP4 

!9AP4A 

Courtesy Sylvania Electric ProWch Inc. 
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Type 
No. 

19DP4 

19FP4 

19G'4 

201lP4 

22AP4 

22AP4A 
904 

5WPl1 

7MP7 

l9EP4 

16ZP4 

l6WP4A 

17AP4 

1711'4 

17BP4A 
10f1'4A 

Heater Bulb 

Volts 

Ii. 3 

6. 3 

6. 3 

6. 3 

6. 3 

2. 5 

6. 3 

6. 3 

6. 3 

6.3 

Ii. 3 

6. 3 

6. 3 

6. 3 

Nominal 
Amperes Face Lenfltl1 Con- face 

Dimensions in struction Tenl"lnal Plate 
in Inches Inches C:olor 

0.6 18-7 /8 Diam. 21-1/2 Glass Recessed Clear 
Small Cavity 

0.6 18-7/8 Dum. 22 Glass Recessed l.iray 
:,mall Cavity 

0. Ii 18-7/8 Diam. 21-1/4 Glass Recessed Gray 
Small Cavity 

0. 6 20 Iliam. 28-3/4 Glass Medium Cap Clear 

0.6 21-11/16 lliam. 22-7/8 Metal (Cone Lip) Clear 

Gray 

2.1 5-1/16 Diam. 16-1/4 Glass Cap Clear 

0.6 5 Diam. 11-7/16 Glass Recessed Clear 
Small f'..avi ty 

O.li 7-3/16 Diam. 12-1/2 Glau Recessed Clear 
Small Cavity 

0.6 17x 13-3/32 21-1/8 Glass Af!cessed Gray 
Small Cavity 

0.6 15-7 /8 Dia•. 22-1/4 Glass Recessed Gray 
Small Cavit~ 

0.6 15-7 /8 IJiam. 17-3/4 Glass Recessed Gray 
Small Cavity 

0.6 15-3/8 X 12-J/4 18-5/8 (Jlass llecessed Gray 
Small Cavity 

0.li 15-25/64 X 12-9/64 19-5/8 Glass Recessed Clear 
~mall Cavity 

r,ray 

0. 6 10-1/2 Diam. 17-5/8 Glass Recessed Gray 
Small Cavity 

Note l: Horizontal Deflection An,les are riven for Rectan~lar Tubes, 

Note 2: Ma,netic Deflection, F:lectrostat1c FocuslnP-. 

Note 3: F.lectrostatic and Ma~etlc Peflection, Map.netic Focusing', 

Note 4: Electrostatic and Ma/?netic Deflection, Electrostatic l-'ocus1ng. 

MAGNETIC TYPE CATHODE RAY TUBES 

Deflection Ion 
An~l~ Trap Base RMA 

in Deflrees Required Basin, 
(Note 1) 

li/i IJouLle Small Slu~ll l2D2 
Lluorlecal 5 Pin 

66 Douhle ~mall Shell 1201 
DuoJecal 5 Pin 

66 SinPle ~mall Shell !WI 
Duodecal 5 Pin 

54 None ~all Shell 1201 
Duodecal 7 Pin 

70 Sin1de Small ~l1ell 121)3 
Duodecal 5 Pin 

... None Medium 6 Pin 6Al. 

50 None !,mall She 11 12C2 
Duodecal 7 P:i n 

50 None Small Sludl 12IJ1 
J)uodecal S Pin 

65 Sin~le Small Shell 12D2 
Duodecal 5 Pin 

52 Single Small Shell 121l2 
Duod.ecal 5 Pin 

70 Sinrle Small Shell 1202 
Duodecal 5 Pin 

65 Srnvle Small ,hell 1202 
Duodecal 5 Pin 

65 Sin17le Small Shell 121)2 
Duodecal 5 Pin 

54 None Small Sl,ell 1202 
Duodecal 5 Pin 

µµ.f Filter Oefl,.ction 
Capacitance and 
Provided by Focusiny 
Bulb Coatinr Method 

1000 'tin, 3000 Max. Ma1met1c 

None Map-netic 

None '-lapnetic 

fl,jone Marne tic 

!'lone \1arietic 

None Note 4 

100 Min, 500 Max. NoU! 2 

None Ma,e:netic 

1000 Min, 2500 Max. Maenetic 

750 Min, 2000 Max. ~1a,metic 

750 Min, 2000 Max. Ma,netic 

750 ~hn, 2000 \1ax. Ma,rnetic 

750 Min, 2000 Max. Magnetic 

500 Min, 2500 Max. Ma,metic 

Maximum Desif(l Typical Operation Center Ratin~s 

Acceler- Acceler- Control 
Anode a tor Anode a tor Grid Type 
Volts Grid Volts Grid Nef'atin No. 

Vol ta Volts Volts 

19000 410 13000 250 26-63 l91P4 

19000 410 13000 250 27-63 19FP4 

19000 410 13000 250 27-63 19G'4 

16500 750 10000 250 25-70 2011'4 
15000 250 25-70 

19000 410 14000 300 33-77 22AP4 

22AP4A 
4600 250 1000 100 34 904 

3000 JOO 35 
4600 250 39 

27000 350 27000 200 42-98 5lff>ll 

8000 700 4000 250 27-63 7W7 
7000 250 27-63 

19000 410 13000 250 26-63 19EP4 

16000 410 12000 300 33-77 162P4 

lliOOO 410 12000 250 27-63 l6lff>4A 

1/iOOO 410 12000 300 33-77 17AP4 

16000 410 12000 300 33-77 1711'4 

1711'4A 
12000 410 11000 250 27-63 10FP4A 

Courtesy Sylvania Electric Produch lnc. 
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CROSS INDEX OF ARMY VI' NUMBERS AND COMMERCIAL NUMBERS 

VT 
NUMBER 

COMMERCIAL 
NUMBER 

VT-1 •.•.• WE-203A (obsolete) 
VT-2 •.•.• WE-205B 
VT-3 •.•.• Obsolete. 
VT-4A •.•• Obsolete. 
VT-4B .... Commercial 211. 
VT-4C ..•. JAN 211. 
VT-5 ..••• WE-215A 
VT-6 •.•.. 212A (obsolete) 
VT-7 ..... WX-12 (obsolete) 
VT-8 •.•.. UV-204 (obsolete) 
VT-10 .•.. Obsolete. 
VT-11 •..• Obsolete. 
VT-12 .•.• Obsolete. 
VT-13 •.•. Obsolete. 
VT-14 .... Obsolete. 
VT-16 .... Obsolete. 
VT-17 .... 860. 
VT-18 •.•. Obsolete. 
VT-19 •.•• 861. 
VI'-20 .••. Obsolete. 
VT-21 .... Obsolete. 
VT-22 •... 204A. 
VT-23 ••.• Obsolete. 
VT-24 •.•. 864. 
VT-25 ..•• 10. 
VT-25A •.• 10 Special. 
VT-26 •••. 22. 
VT-27 •..• 30. 
VT-28 •.•. 24, 24A. 
VT-29 .•.. 27. 
VT-30 •... 01-A 
VT-31 •..• 31. 
VT-32 .•.• Obsolete. 
VT-33 •••. 33. 
VT-34 ••.• 207. 
VI'-35 •.•. 35/51. 
VT-36 .••• 36. 
VT-37 •.•. 37. 
VT-38 .•.• 38. 
VT-39 •.•• 869. 
VI'-39A ..• 869A 
VI'-40 •.•. 40. 
VT-41 .•.• 851. 
VT-42 .•.. 872. 
VT-42A .•. 872A (Special fil.). 
VT-43 .••• 845. 
VT-44 ••.• 32. 
VT-45 •.•. 45. 
VT-46 ..•• 866. 
VT-46A ••• 866A. 
VT-47 ..•. 47. 
VT-48 •.•• 41. 
VI'-49 •.•• 39 / 44. 
VT-50 .•.• 50. 
VT-51 •••. 841. 
VT-52 .•.• 45 Special. 

VT 
NUMBER 

COMMERCIAL 
NUMBER 

VT-53 •••. Canceled (super-
seded by VT-42A). 

VT-54 .••• 34. 
VT-55 .•.• 865. 
VT-56 •••• 56. 
VI'-57 •.•• 57. 
VT-58 ••.• 58. 
VT-60 •... 850. 
VT-62 ••.• 801,801A. 
VI'-63 ••.• 46. 
VT-64 .•.• 800. 
VT-65 •.•• 6C5. 
VT-65A ... 6C5G. 
VI'-66 .••• 6F6. 
VT-66A ••. 6F6G. 
VT-67 •.•• 30 Special. 
VT-68 .••• 6B7. 
VI'-69 ••.. 6D6. 
VT-70 •••• 6F7. 
VT-72 ..•• 842. 
VT-73 •••• 843. 
VT-74 •••• 5Z4. 
VT-75 ••.. 75. 
VT-76 •••• 76. 
VT-77 ••.• 77. 
VT-78 •••• 78. 
VT-80 ••.. 80. 
VT-83 •.•. 83. 
VT-84 •..• 84/6Z4. 
VT-86 •••• 6K7. 
VT-86A ••• 6K7G. 
VT-86B •.. 6K7GT. 
VT-87 ••.• 6L7. 
VI'-87A ••• 6L7G. 
VT-88 •••• 6R7. 
VI'-88A ••• 6R7G. 
VT-88B ••. 6R7GT. 
VT-89 ••.• 89 
VT-90 •••• 6H6. 
VT-90A •.• 6H6GT. 
VI'-91 •.•• 6J7. 
VT-91A •.• 6J7GT. 
VT-92 •••• 6Q7. 
VT-92A* ••• 6Q7G. 
VI'-93 ••.. 6B8. 
VT-93A ••• 6B8G. 
VI'-94 •..• 6J5. 
VT-94A ••• 6J5G. 
VT-94B •.• 6J5 Special selec. 
VT-94C •.• 6J5G Special selec. 
VT-94D ••. 6J5GT. 
VI'-95 •••• 2A3. 
VT-96 •••• 6N7. 
VT-96B .. ·. 6N7 Special selec. 
VT-97 •••. 5W4. 
VI'-98 •••• 6U5/6G5. 

VT 
NUMBER 

COMMERCIAL 
NUMBER 

VT-99 .••. 6F8G. 
VT-100 ••. 807. 
VT-l00A ••. 807 Modified. 
VT-101. •.• 837. 
VT-102 •••. Canceled. 
VI'-103 .•.• 6SQ7. 
VI'-104 ••.• 12SQ7. 
VT-105 •••• 6SC7. 
VT-106 •... 803. 
VT-107 ••.• 6V6. 
VT-107A •.• 6V6GT. 
VT-107B ••• 6V6G. 
VT-108 •••• 450TH. 
VT-109 .•.• 2051. 
VT-111. .•. 5BP4/1802P4. 
VT-112 .•.• 6AC7 /1852. 
VT-114 •.•• 5T4. 
VT-115 •..• 6L6. 
VT-115A ••• 6L6G. 
VT-116 .•• 6SJ7. 
VT-116A ... 6SJ7GT. 
VT-116B •.. 6SJ7Y. 
VT-117 •••• 6SK7. 
Vl'-ll 7A •.. 6SK7GT. 
VT-118 •..• 832. 
VT-119 •..• 2X2/879. 
VI'-120 •.•. 954. 
VT-121. ... 955. 
VT-122 •.•. 530. 
VT-123 .••• RCA A-5586 (super-

seded by VT-128). 
VT-124 .••. 1A5GT. 
VT-125 •..• 1C5GT. 
VI'-126 •..• 6X5. 
VI'-126A .•. 6X5G. 
VT-126B .•• 6X5GT. 
VT-127 .••• Special tube. 
VT-127A •.• Special tube. 
VT-128 •••• 1630 (A-5588). 
VT-129 •.•• 304TL. 
VT-130 •.•. 250TL. 
VT-131. •.• 12SK7. 
VT-132 •..• 12K8 Special. 
VI'-133 •..• 12SR7 
VI'-134 •.•• 12A6. 
VT-135 •.•. 12J5GT. 
VT-135A .•. 12J5. 
VT-136 •.•• 1625. 
VT-137 •••. 1626. 
VT-138 •..• 1629. 
VT-139 •••• VR150-30. 
VT-140* ••• 1628. 
VT-141. .•• 531. 
VT-142 •... WE-39DY1. 
VT-143 .••• 805. 
VT-144 •... 813. 

* Indicates VT number has been canceled. 
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VT 
NUMBER 

COMMERCIAL 
NUMBER 

VT-145 •••• 5Z3. 
VT-146 •.•. 1N5GT. 
VT-147 •••• 1A7GT. 
VT-148 •••• 1D8GT. 
VT-149 .•.• 3A8GT. 
VT-150 •••• 6SA7. 
VT-150A ••• 6SA7GT. 
VT-151. •.• 6A8G. 
VT-151B ••• 6A8GT. 
VT-152 •.•. 6K6GT. 
VT-152A ••. 6K6G. 
VT-153 •••• 12C8 Special. 
VT-154 •.•. 814. 
VT-155 ...• Special tube. 
VT-156 •.•. Special tube. 
VT-157 •••. Special tube. 
VT-158 •••• Special tube. 
VT-159 ••.• Special tube. 
VT-160 •.•. Special tube. 
VT-161. ••• 12SA7. 
VT-162 •••. 12SJ7. 
VT-163 ••.• 6C8G. 
VT-164 •••. 1619. 
VT-165 •••• 1624. 
VT-166 •••. 371A. 
VT-167 ••.• 6K8. 
VT-167A •.. 6K8G. 
VT-168A •.• 6Y6G. 
VT-169 ••.• 12C8. 
VT-170 •••• 1E5-GP. 
VT-171. •.. 1R5. 
VT-171A •.. Loctal Equiv. of 

1R5. 
VT-172 •.•• 1S5. 
VT-173 ••.• 1T4. 
VT-174 •.•• 3S4. 
VT-175 •••• 1613. 
VT-176 •... 6AB7/1853. 
VT-177 •••• 1LH4. 
VT-178 •••. 1LC6. 
VT-179 .• , •• 1LN5. 
VT-180* ••• 3LF4. 
VT-181. ••• 7Z4. 
VT-182 •••. 3B7/1291. 
VT-183 •..• 1R4/1294. 
VT-184 •.•• VR90-30. 

RECEIVING TUBE SUBSTITUTION GUIDE 

VT 
NUMBER 

COMMERCIAL 
NUMBER 

VT-185 •.•. 3D6/1299. 
VT-186 •..• Special tube. 
VT-187 •.•. 575A. 
VT-188 ••.• 7E6. 
VT-189 •..• 7F7. 
VT-190 •••• 7H7. 
VT-191. ••• 316A. 
VT-192 ••.• 7A4. 
VT-193 •.•• 7C7. 
VT-194 •••• 7J7. 
VT-195 ••.. 1005. 
VT-196 •••• 6W5G. 
VT-197A ••• 5Y3GT/G. 
VT-198A •.• 6G6G. 
VT-199 ••.• 6SS7. 
VT-200 •••. VR-105-30. 
VT-201. ••. 25L6. 
VT-201C .•. 25L6GT. 
VT-202 •••• 9002. 
VT-203 •••• 9003. 
VT-204 ••.. HK24G. 
VT-205 •... 6ST7. 
VT-206A •.• 5V4G. 
VT-207 ••.• 12AH7GT. 
VT-208 ..•. 7B8. 
VT-209 •.•. 12SG7. 
VT-210 •.•. 1S4. 
VT-211. •.• 6SG7. 
VT-212 •.•. 958. 
VT-213A ••. 6L5G. 
VT-214 •••• 12H6. 
VT-215 •••• 6E5. 
VT-216 •••• 816. 
VT-217 •.•. 811. 
VT-218 .•.• 100TH. 
VT-219 •••• Canceled. 
VT-220 ••.. 250TH. 
VT-221. ••• 3Q5GT. 
VT-222 ••.• 884. 
VT-223 •••• 1H5GT. 
VT-224 •••• RK-34. 
VT-225 •••. 307A. 
VT-226 ••.• 3EP1/1806Pl. 
VT-227 •.•• 7184. 
VT-228 .•.. 8012. 
VT-229 •••. 6SL7GT. 

* Indicates VT number has been canceled. 
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VT 
NUMBER 

COMMERCIAL 
NUMBER 

VT-230 .••• 350A. 
VT-231. .•• 6SN7GT. 
VT-232 ••.• E-1148. 
VT-233 •... 6SR7. 
VT-234 •••• HY-114B. 
VT-235 •.•• HY-615 
VT-236 •..• 836. 
VT-237 ...• 957. 
VT-238 •.•. 956. 
VT-239 .•.. 1LE3. 
VT-240 •••. 710A. 
VT-241. •.. 7E5/1201. 
VT-243 ••.• 7C4/1203A. 
VT-244 .••• 5U4G. 
vr-245 •.•. 2050. 
VT-246 •••• 918. 
VT-247 •.•. 6AG7. 
VT-248 ••.• 1808Pl. 
VT-249 •••. 1006. 
VT-250 •••. EF50. 
VT-251. ..• 441. 
VT-252 •••• 923. 
VT-254 •.•. 304TH. 
VT-255 ••.• 705A. 
VT-256 ••.. ZP486. 
VT-257 •.•• K-7. 
VT-259 ...• 829. 
Vf-260 ...• VR75-30. 
VT-264 •••. 3Q4. 
VT-266 ••.• 1616. 
VT-267 •••• 578. 
VT-268 •••• 12SC7. 
VT-21:i9 ••.• 717A. 
VT-277 ••.• 417. 
VT-279 •.•. GY-2. 
VT-280* •.• C7063. 
VT-281* •.• HY-145ZT. 
VT-282 ••.. ZG489. 
Vf-283* .•• QF-206. 
VT-284* •.• QF-197. 
VT-285* ••. QF-200C. 
VT-286 •... 832A. 
VT-287 ••.. 815. 
VT-288 •.•• 12SH7. 
VT-289 ••.• 12SL7GT. 



RECEIVING TUBE SUBSTITUTION GUIDE 

BALLAST TUBE AND RESISTOR NUMBERING CODES 
FOR AC-DC RECEIVERS USING 0.3 AMP. SERIES CONNECTED HEATERS 

There are two numbering codes now in use for ballast and resistor 
tubes. Both codes use ports of the type designation lo indicate the 
various divisions of the t..1be's service. For example, type numbers 
in the first system (Al might be BKX51 DJ or L55B and, in the second 
system 181, might be 200R-4-4 or 2001t These letter and number 
combinations are explained by the following examples. 

SYSTEM A 

BKY~CJG 

I t/ • The letter G, if present, indicates that 

the tube has a gloss bulb and octal base. 

The letter J, If present, indicates that a 

jumper is located between pins 3 and 4. 

connections. (See adjacent figures.J 

This number gives the voltage drop with 0.3 
ampere. (See Note 4.) 

The letters X, Y, or Z, if pr~sent, indicate the style of base: 
and the pin connections. (See .'late 3.J 

The letters K, L, or M Indicate the type of pilot lamp that must be 

used with this tube. (See Note 2 ) 

The letter B, when present, indicates that the pilot-lamp shunt-resistor 

is a ballast type. (See Note 1.) 

NOTE 1. 

"Bollast" action indicates that the pilot lamp shunt resistor has 
low starting resistance when cold, protecting the lamp filament 
from the initial current surge, and has much higher resistance 
when hot, applying full operating voltage to the lamp. 

NOTE 2. 

Tube Letter Lamp No. Volts Amperes Bead Color 

K -40 and -47 6.3 0.15 Brown 

L -4-4 and -46 6.3 0.25 Blue 

M 50 and 51 7.5 0.2 White 

NOTE 3. 

X denotes a -4 pin base and metal shell. Y or Z denote octal 
bases but with different pin connections. /See Figures A to K.1 

NOTE -4. 

This number includes the drop in the series resistor plus the 
drop in the pilot lamp and its shunt. The number represents 
the difference between the sum of the heater voltages and the 
line voltage of 117.5 volts. Tubes are made with the following 
numbers: 98, 92, 86, 80, 73, 67, 61, 55, 49, -42, 36, 30, 
23, 17, 11. The number to be used is the one closest to the 
voltage difference mentioned above. 

7---- OCTlL IASI ----- 5 ·---Q Pt• HSI X SIAltS---1 
8---0CTAL IIASI Y SIRIIS~ 

7---0CHL iitl,S.I l Stllf!.---2 

~ 
A 

7--8--0CTAL llLSt---5 

•--3-"' Fl• US( x su,us-1 
8--1-0CTAL IU,Sl Y St•1tS- it 

7---!)-0CTAL USf l s1•11s-2 

~ 
7-8-2-,- OCTAL USI -3 

~ 
7--8- 2-- OCUL ElloSt--5 

b:d~ 
7--8-1-2--0CTAL i,,1,5(-3, 

~~ 
bed-~ 

K 

7--8---0CT.IL U,St----l 

•---3,-1,1 ,i911 USI X SftiltS-l 

8--1-oct.c.L 9ASI Y S(IIIIS-11 
7--~-0CUL USI l SUIIS-2 

~ 
7--8-2--0CTl.l t!I.St--l 

•-3-2-4' ,1• USt X SU•t!.-l 
8-1-2-0CTAL E.lSt Y SIJIIIS-ij 

~-0 

~ 
7--8-2--oc,,L a~st--l 

~~ 
~~~ 
© 0 

iOTTClril ¥ It• Of' I OT TOW Y l(W Ole 51Pl(S(NTS 

lf .. , .... ,, OCTAL e.1s1 'ILOT LAMP 

SYSTEM B 
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All tubes under System B have glass bulbs and -4 pin bases 
and their type designations start with a number. 

EXAMPLE 

~l~ The letteTrsheR,nlu,mobreMrs, 

4

w,he

8

n' t

0

orllo

4

w

4

e' d

1

nbycoambnuinm

0

b

1

;e

0

rn, 

with the preceding letter, indicate the inter• 
nal tube connections. (See below.} 

indicate the type of pilot lamp which must be used 
with this tube. See Note 2, using the letter R in 
place of K. (The letter R, alone, indicates only a 
form of internal tube connection without pilot la,np.) 

This number indicates the equivalent resistance in ohms at 
0.3 ampere. Thus, 200 X 0.3 = 60 volts drop. 

1 

~ 
RS or LB or M8 

l 2 I 

~ ~ 
R4 or L4 or M4 R44 or L44 or M44 

Courtesy TUNG-SOL Lamp Works, Inc. 



RECEIVING TUBE SUBSTITUTION GUIDE 

RTMA CAPACITOR, RESISTOR, AND TRANSFORMER COLOR CODES 

CAPACITOR COLOR CODE 
FIRST DIGIT OF 

CAPACITANCE IN 
MICROMICROFARADS 

IRED) 

WORKING 
VOLTAGE 

(BLUEi 

SIX DOT COLOR CODE 

TOLERANCE 
IVIOLETI 

THIRD DIGIT OF 
CAPACITANCE IN 

MICROMICROFARADS 
(ORANGE! 

DECIMAL 
MULTIPLIER 
(BROWN) 

EXAMPLE: 2130 µ,p.f. ±7•/., 600 W.V. (Values for color shown in the above parenthesis) 

FIRST DIGIT OF 
CAPACITANCE IN 

MICROMICROFARADS 

COLOI 

BLACK 

BROWN 
-· 

RED 

ORANGE 
--

YELLOW 

GREEN 

BLUE 

VIOLET 
f-------

GRAY 

WHITE 

GOLD 

SILVER 

THREE DOT COLOR CODE 
SECOND DIGIT OF 
CAPACITANCE IN 

MICROMICROFARADS 

DIGIT DECIMAL TOLHANCI NUMERAL MULTIPLIH 

0 1 20¾ 
1 10 lo/. 
2 100 2¾ 
3 1000 3¾ 
4 10000 4'/. 
5 - 5% 
6 - 6¾ 
7 - 7'/. 
8 - 8¾ 
9 - 9¾ 

- 0.1 -
- 0.01 10¾ 

DECIMAL 
MULTIPLIER 

WOIKING 
VOLTAGE 

-
100 
200-

300 --
400 
500-
600-

700 
800 
900 

1000 

-

POWER TRANSFORMER LEAD 
COLOR CODE 

Power transformer leads in radio receivers may be 
identified by the following colors (or color patterns) on 
the lead coverings. 

PRIMARY 
~L,.C• & nuoa ,,., ----

• LACI 

(
ijLACI 6 lilD) 
i, TAt'PID. 

TlLLOW 

THLOW & ILUI 

YELLOW 

"" 
IEO 6 TIELLOII 

... 
G.RllN 

GIUN & 'ULLOW 

on• 

PitOIIN 

IIMOWN 6 T(llOW 

IROWN 

SLATI 

ILATI 6 1"1LLOW 

!l>LATI 

Courtesy TliNG-SCL Lamb Wo,,.ks, Inc. 

RECTIFIER 
FILAMENT 

RECTIFIER 
PLATE VOLTAGE 

TUBE FIL. 
NO. I 

TUBE FIL. 
NO. 2 

TUBE FIL. 
NO. 3 

RESISTOR COLOR CODE 

BLACK 0 BLACK 0 BLACK GOLD 5% 
BROWN BROWN 1 BROWN 0 SILVER 10¾ 
RED 2 RED 2 RED 00 NO BAND 20¾ 
ORANGE 3 OR ... NGE 3 ORANGE 000 
YELLOW 4 YELLOW 4 YELLOW 0000 
GREEN 5 GREEN 5 GREEN 00000 
BLUE 6 BLUE 6 BLUE 000000 
VIOLET 7 VIOLET 7 
GRAY 8 GRAY 8 
WHITE 9 WHITE 9 

TOLERANCE 

RESISTANCE VALUE: The nominal r1rtistance valu\l In ohms is identified by 
a three digit symbol. The first two digits ore the flrst 
two figures of the resistance value in ohms. The 
third digit specifies the number of zeros which follow 
the first two figures. 

TOL. 
TOL. 
TOL. 

1-F TRANSFORMER LEAD COLOR CODE 
1-F transformer leads in radio receivers may be identi
fied by the following colors on the lead coverings. 

PLATE LEAD BLUE GRID !or diode lead) 
B+ LEAD RED GRID RETURN 

GREEN 
BLACK 

FOR "FULL-WAVE" TRANSFORMER SECOND DIODE 
LEAD WILL BE GREEN-BLACK. 

AUDIO TRANSFORMER LEAD COLOR CODE 

p 
R 
I 
M 
A 
R 
y 
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Interstage and Output Audio Transformer leads in rodio 
receivers may be identified by the colors on the lead 
coverings as shown. 

PLATE 
ILU( GRUN 

GRID 

B+ 
... ILt.CII. 

RETURN 

ILU( o• 11110•• GRUM o• ULLO• 
PLATE 

(sUAT) 
GRID 

(sun) 

In coses where use is made of a single primary and/or 
a single secondary, the upper half of the diagram 
indicates the color coding. The brown and yellow leads 
indicate the start of the primary and secondary wind
ings respectively and will be used in place of the blue 
and green (as shown) where polarity indications are 
required. 

s 
E 
C 
0 
N 
D 
A 
R 
y 
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PILOT LAMP TABLE 

Lamp 
No. Volts Amperes 

Bead 
Color 

Miniature 
Base 

Bulb 
Type 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
55 

292 
292A 

1455 
1455A 
1490 

6-8 
2.5 
3.2 
2.5 
6-8 
3.2 
6-8 
6-8 
2.0 
2.0 
6-8 
6-8 
6-8 
2.9 
2.9 

18.0 
18.0 
3.2 

0.15 
0,50 
0.35 
0,50 
0.25 
0.35 
0.25 
0.15 
0.06 
0.06 
0.20 
0.20 
0.40 
0.17 
0.17 
0.25 
0.25 
0.16 

Brown 
White 
Green 
White 
Blue 
White 
Blu!" 
Brown 
Pink 
Pink 
White 
White 
White 
White 
White 
Brown 
Brown 

Screw 
Screw 
Screw 
Bayonet 
Bayonet 
Bayonet 
Screw 
Bayonet 
Screw 
Bayonet 
Screw 
Bayonet 
Bayonet 
Screw 
Bayonet 
Screw 
Bayonet 
Bayonet 

T-3 1/4 
T-3 1/4 
T-3 1/4 
T-3 1/4 
T-3 1/4 
T-3 1/4 
T-3 1/4 
T-3 1/4 
T-3 1/4 
T-3 1/4 
G-3 1/2 
G-3 1/2 
G-4 1/2 
T-3 1/4 
T-3 1/4 
G-5 
G-5 
T-3 I/ 4 

GERMANIUM CRYSTAL DIODE CHARACTERISTICS 

Min. Forward 
Germanium Current at +Iv 

Crystal (Ma) 

IN34 } 5.0 
1N34A 
!N35* 7.5 
!N38 } 3.0 
!N38A 
!'.1139 3.0 

IN40 ** { 12. 75 

1N41 ** 
(at 1.5 volts) 

{ 12. 75 
(at 1.5 volts) 

1N42 ** { 12. 75 
(at 1.5 volts) 

IN48 4.0 
1N51 2.5 
!N52 4.0 

1N54 } 5.0 
1N54A 
1N55 } 3.0 
!N55A 
!N5& } 15.0 
!N56A 
!N57 4.0 

!N58 } 4.0 
!N58A 
IN60t t 

!N63 4.0 

Max. Reverse 
Current 

(Microamp.) 

{ 50 at -!0v 
800 at -50v 

10 at -3v 
{ 6 at -3v 

625 at -!00v 
{200 at -l00v 

800 at -200v 
50 at -!0v 

50 at -!0v 

{ 6 at -3v 
625 at -!00v 
833 at -50v 

1670 at -50v 
150 at -50v 

10 at -!0v 

{300 at -1 00v 
800 at -!50v 
300 at -30v 

500 at -75v 
800 at -!O0v 

t 

50 at -50v 

Peak Average 
Inverse Anode Rect. 
Voltage Current 
(Volts) (Ma) 

75 40 

75 22,5 
120 40 

225 40 

75 22.5 

75 22.5 

120 22.5 

85 50 
50 25 
85 50 
75 40 

170 40 

50 50 

90 40 
115 40 

70 40 
125 50 

Peak Anode 
Rect. 

Current 
(Ma) 

!50 

60 
150 

150 

60 

60 

60 

150 
100 
150 
150 

!50 

200 

!50 
150 

150 
150 

!N64 Tested Jor efficiency in 44 Mc video detector circuit. 
!N65 2.5 250 at -50v 85 50 150 
!'.'169t 5.0 850 at -50v 75 40 125 
IN70• 3.0 410 at -50v 125 30 90 
1N71 tt 15.0 300 at -30v 50 50 200 

NOTE: Crystals !N48, !N51, 1N52, !N63, !N64, and !N65 are General Electric 
types, all others are Sylvania types unless otherwise indicated. 
* Units are matched in the forward direction at +I volt so that the current fiowing 
through the higher resistance unit is within 10% of that in the lower resistance 
unit. Ratings shown are for each diode. 
**Consists of 4 specially selected and matched germanium diodes whose resis
tances are balanced within.! 2.5% in the forward direction at 1.5 volts. For add
itional balance, the forward resistance of each pair of varistor crystals are 
matched within 3 ohms. Ratings shown above are for each diode. 
t Units are tested in a circuit employing an input of 1.8 volts rms at 40 me. 70% 
modulated at 400 cycles. Demodulated output across a 4700 ohm resistor 
shunted by a 5 mmf capacitor is a minimum of 1.1 volts peak to peak. 

• JAN types 

t+consists of four matched low impedance germanium diodes each of which, 
with a voltage of one volt impressed in the forward direction, will pass a 
current within one ma of the average current of the four. Ratings shown above 
are for each diode. 
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FOREWORD 

Continued development and improvement of 
radios, television receivers, and other elec
tronic equipment is to a great extent dependent 
on new and better vacuum tubes. Because of 
constant circuit changes and improvements, 
keeping a current list of tube substitutions for 
radios and television receivers is almost a 
never-ending job. Therefore, as the number of 
new substitutions justify it, supplements such 
as this one will be published periodically in 
order to keep your information up-to-date. 

There are about 750 new substitutions listed 
in this supplement. Among these are some of 
the older tube types that were left out of the 
original Receiving Tube Substitution Guide Book. 
Substitutions are also listed here for some of 
the types for which we then thought were no 
substitutes. Most of the substitutions listed are 
for television receivers. When substituting tubes 
in television receivers, refer to the information 
given in the article ''Tube Substitutions in 
Television Receivers" in this supplement. 

It is not the object of these instructions to 
tell you how to improve radios, television sets, 
and other electronic equipment, but rather to 
help you in using the tubes you have to replace 
those that are not available. 

It is important to understand that the infor
mation here calls for substitutes only. We do 

m 

not recommend the use of these tubes when the 
original type is available. However, when you 
do not have the original tube types needed to 
repair electronic equipment, theReceivingTube 
Substitution Guide Book and this supplement 
will prove invaluable to you. They will save 
you many hours and expedite repairs. In spite 
of over eight years experience in making and 
compiling these substitutions, there are no 
doubt some substitutions not listed here. Al
though a sincere effort has been made to list 
all the practical substitutions, to do so is 
practically an impossibility. We noticed while 
compiling these substitutions that one sub
stitute served as a thought starter that brought 
others to mind. It may work the same way for 
you. You may find a substitute that we do not 
have listed. If you do work out a good substi
tute, do not trust your memory, but write it 
up in a form similar to that used here and 
attach it to the proper page in your Substitution 
Guide Book. 

In addition to assisting you during times of 
tube shortages, this substitution information 
will help you to use tubes you have had on hand 
for long periods of time. Also, when tubes are 
plentiful, the information can be used for re
converting in cases where the substitute is less 
efficient than the original. 

November, 1951 
H. A. Middleton 



SECTION 1 

TUBE SUBSTITUTIONS IN TELEVISION RECEIVERS 

Television sets of a few years ago, with 
their 7- to 10-inch picture tubes, used ordinary 
receiving tubes throughout except for the high
voltage rectifier tubes and, of course, the cath
ode-ray tubes. Consumer demand called upon 
the ingenuity of the television receiver and 
tube manufacturers for larger and larger pic
tures. Along with larger size picture tubes, it 
was necessary to develop other specialized 
types of television tubes. Special circuits in 
television receivers require characteristics in 
receiving tubes which are different from those 
of most ordinary radio receiving types. 

Consider the use of magnetically deflected 
picture tubes. The magnetic picture tube re
quires sweep amplifiers capable of high power 
output. Tube manufacturers developed special 
tube types for these circuits which are capable 
of high plate current without the use of ex
tremely high plate voltages. It is entirely pos
sible that efficient operation in this circuit 
could have been accomplished by the use of 
higher output tubes which were already avail
able and by increasing the size and output of the 
low-voltage power supply. However, the cost 
of building and maintaining this larger power 
supply, its greater size and weight, and the 
added danger are only a few of the reasons 
why this was not done. By designing new and 
special tube types, improved performance was 
made possible, circuits were simplified, and 
troubleshooting was made easier and safer for 
the television technician. 

Although there are some twenty to thirty 
stages commonly used in television receivers, 
there are only about thirteen different tube 
classifications denoted by manufacturers in 
common use. There are many variations with
in each of these thirteen classifications. A 
large portion of tubes in a given similar class
ification which are designed for the same cir
cuit application are enough alike to operate in 
some fashion when substituted for each other 
without change of circuit components. Some
times a type designed for one circuit gives 

1 

excellent results in another circuit, It is some
times necessary to make mechanical changes in 
order to accomplish substitutions. 

Because of the similarity of characteris
tics of many tubes, the more familiar the 
technician is with the circuit use of, the sim
ilarity between, and the satisfactory or unsat
isfactory operation of one tube type compared 
to another, the more versatile and valuable 
his tube stock becomes. This is true especially 
in an emergency. 

Listed on page 2 are thirteen classifications 
of tubes used in television receivers along with 
the commonly used types. Under each class
ification are listed the majority of individual 
circuits in which these tubes are used. A care
ful study of this chart will familiarize you with 
the tubes used in the most common television 
receiver circuits and will serve to expedite 
your service problems. 

These listings will serve to indicate the 
most common usages of the tube types in 
each classification. Other types that are not 
listed may come to mind as you look over this 
list, or you may find additional listings in 
your Receiving Tube Substitution Guide Book. 
Differences in circuitry as used by various 
manufacturers may place some of the tubes 
into categories other than those shown here. 
As stated before, the object of the chart is to 
list the most common types in their most 
common circuits. 

It has been found that substitutions in the 
front end or in the video strip can be more 
satisfactorily accomplished in television re
ceivers located in strong signal areas than those 
located in fringe areas. A very small loss or 
gain that would go unnoticed when a substitu
tion has been made in a receiver located in a 
strong signal area might be sufficient to ser
iously impair the picture quality in a fringe 
area. 

In some areas, fringe conditions may exist 
on one channel while local conditions exist on 
another channel. Referring to the classifications 



SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

Classification 

1. Low-voltage Rectifier 

2. High-voltage Rectifier 

3. Pentode Power Amplifier 
and Beam Power Amplifier 

4. Duo-diode Triode 

5. High-frequency Triode 

6. R-f Pentode 

7. Twin Triode 

8. High-power 
Beam Pentodes 

9. Damper Rectifier 

10. Twin Diode 

11. Triple-diode Triode 

12. Gated Beam Pentode 

13. High-frequency Triode 
Pentode 

TELEVISION RECEIVER TUBES 

Common Types 

5U4, 5V4, 5Y3, 6AX5, 6X5, 25Z6 

1B3, 1V2, 1X2, 1Y2, 1Z2, 5642 

6AQ5, 6F6, 6K6, 6L6, 6V6, 
6Y6, 7B5, 7C5, 25L6, 35L6, 
50L6 

6AT6, 6AV6, 6SQ6, 6BF6, 
6BK6, 6BT6, 6BU6, 12AT6, 
12SQ6 

6AB4,6C4 

6AG5, 6AJ5, 6AK5, 6AU6, 
6BA6, 6BC5, 6BD6, 6BH6, 
6CB6, 12AU6, 12BA6 

6BL7, 6F6, 6F8, 6J6, 6SL7, 
6SN7, 7F7, 7F8, 12AT7, 12AU7, 
12AV7, 12AX7, 12AY7, 12AZ7, 
12SN7 

6AU5, 6AV5, 6BD5, 6BG6, 
6BQ6, 6CD6 

6AX6, 6V4, 6W4, 12AX4, 25W4 

6AL5, 6H6, 7A6, 12AL5, 12H6 

6R8, 6S8, 6T8 

6BN6, 12BN6 

6U8, 6X8 

2 

Specific Circuits 

Low-voltage rectifier 

High-voltage rectifier 

Audio output 
Vertical sweep output 
Horizontal sweep oscillator 
High-voltage r-f oscillator 
Video output 

First audio amplifier 

Local oscillator in front end 
Vertical sweep oscillator 

Video i-f amplifier 
Sound i-f amplifier 
Radio-frequency amplifier 
Video output 

Video amplifier 
Sync separator 
Mixer oscillator 
Vertical sweep output 

Horizontal sweep output 

Damper 

Video detector circuit 
Horizontal discriminator 
Sound ratio detector 

Ratio detector and first audio 

FM detector 
Vertical sweep oscillator 

Oscillator mixer 



SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

as specified in the performance column of your 
Substitution Guide, the substitution of a "G" or 
"P" classified type in the front end or video 
strip may impair the picture quality or even 
cause loss of the picture entirely in the case of 
the fringe area station while the local stations 
continue to be received satisfactorily. However, 
in times of tube shortages, when the original 
or a substitute with a classification of "E" is 
unavailable, this would be better than no recep
tion at all. 

The lack of uniformity of design and the 
variability of materials used in the manufacture 
of the same tube types by different manufac
turers may cause premature failure in a given 
circuit in one run of tubes while a different run 
will hold up well. A certain run of 6BG6 tubes 
installed in sets with a 17-inch picture tube may 
fail after a week or two because of their lack 
of power-handling capabilities. Tubes from this 
same run may give good service in other sets 
where the power output requirements are less. 
The same may be found to be true of damper 
rectifier types where extremely high peak in
verse voltages may cause flashover in an in
ferior run of 6U4 types. Low-voltage rectifiers 
in certain runs have been known to have inef
ficient filaments, and their output falls off 
rapidly when used in large-tube sets where out
put current requirements are high. When your 
service department finds such a run of tubes on 
hand, use them in the smaller-tube sets for 
most reliable service. 

Low-voltage Rectifiers 

Requirements for rectifier tubes in the low
voltage power supply of a television receiver 
are the same as for those used in ordinary 
radio receiving equipment, except that higher 
output current is usually required. 

When choosing a substitute, it is onlyneces
sary to select a type which has sufficient cur
rent-carrying capacity and a peak inverse volt
age rating equal to or greater than the original 
type. H the substitute type meets these require
ments but also has higher filament current re
quirements that will reach the maximum rating 
of the available filament transformer winding, 
it is recommended as a substitute over another 
type that falls short of output current and does 
not have at least an equal peak inverse voltage. 
This is so even though this latter type has the 
same filament rating as the original tube. 
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Selenium rectifiers can be used as sub
stitutes for tube-type rectifiers. When sub
stituting with selenium rectifiers in the low
voltage power supply, it is good practice to use 
a large safety factor. For example, if the tube 
rectifier has a rated output current capacity of 
225 ma, use at least a 300-ma selenium rec
tifier or a larger one if space permits. Recti
fiers in the low-voltage power supply have had 
a high record for failure. Thus, the practice of 
using at least the next size larger as a substi
tution will help to eliminate expensive call
backs. Refer to the Receiving Tube Substitution 
Guide Book for additional information on selen
ium rectifiers. 

High-voltage Rectifiers 

There are only a limited number of types of 
high-voltage rectifiers being currently pro
duced. When choosing a substitute, use the type 
that has an equal or higher peak inverse voltage 
rating than the type for which you are substi
tuting. The output current requirement from 
these rectifiers is so small that little consider
ation need be given to this characteristic of the 
substitute type. 

Since there are only a few of this type of 
tube available, mechanical alterations are fre
quently necessary when making a substitution. 
You must either extend the plate lead, install 
sockets, or do other rewiring. It is sometimes 
necessary to increase the size of the high 
voltage shield or modify it in some other way. 
Make sure that all high voltage leads are prop
erly insulated and that the shield is fastened 
securely for safety's sake. One of the most 
difficult substitutions here is for the Sylvania 
type 5642 because of the small size of this sub
miniature tube. It is necessary to find space 
for mounting a tube socket and a shield can. 

Pentode Power Amplifiers 

Pentode power amplifier tubes and the small 
beam power types are generally used in five 
different circuits in television receivers. They 
are the audio output stage, the vertical sweep 
output, the horizontal sweep oscillator, the 
high-voltage r-f oscillator, and video output 
stage. 

When substituting in the vertical output or 
high-voltage r-f oscillator circuits, be sure to 
choose a type whose output is equal to or 
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greater than the original because of the amount 
of power involved in these stages. The use of 
a lower-powered tube than the original can 
sometimes be made to give from fair to good 
results by altering the values of the circuit 
components. The interelectrode capacitances 
are not generally considered to be a critical 
characteristic of the tube used in this circuit. 

The audio output circuits of television re
ceivers are not different from those used in 
ordinary radio receivers. Only in cases where 
high audio power is required from the receiver 
are substitutions in this stage critical. Com
ponent part changes may sometimes be neces
sary in order to secure optimum output from 
the substitute tubes. 

The video output stage is a wide-band 
amplifier and is not critical with respect to 
power output. This is true because it is feeding 
into a relatively high impedance load. It is 
important to choose a substitute with similar 
interelectrode capacitance in order to insure 
uniform amplification throughout the entire video 
band. It is. better to choose a tube with lower 
interelectrode capacitance than the reverse. If 
the substitute tube has lower interelectrode 
capacitance than the original, over-peaking may 
result. This can be compensated for by the 
installation of small carbon resistors across 
the peaking coils. Their value will vary with 
the substitution and can be determined by ex
perimentation. 

The horizontal sweep oscillator circuit is 
the least critical of all stages discussed in 
this section. Therefore, when a receiver util
izes a similar tube in any of the other four 
stages just mentioned, make the substitution in 
the horizontal oscillator stage. For example, 
assume that the vertical output tube is the 
same type as that used in the horizontal oscil
lator. If the vertical output tube is to be sub
stituted for, it is usually desirable to transfer 
the horizontal oscillator tube to the vertical 
output stage and then substitute for the horizon
tal sweep oscillator. 

Duo-diode Triodes 

Duo-diode triodes are generally used in 
only one stage of television receivers, namely, 
the first audio amplifier. This circuit is iden
tical to those used in ordinary radio receivers. 
When choosing a substitute for this circuit, the 
main consideration is the amplification factor 
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of the triode section. Try to choose a substi
tute that has approximately the same ampli
fication factor for best results. These types 
are often used only as triodes and no connec
tion is made to the diode terminals. Under these 
conditions, they can be substituted for with a 
triode tube having characteristics similar to 
those of the triode section. 

High-frequency Triodes 

These types are generally used in two tele
vision circuits, the local oscillator in the front 
end and the vertical sweep oscillator. 

Local oscillator circuits used in television 
receivers are basically the same as those used 
in radio receivers. Television oscillators, how
ever, operate at a much higher frequency than 
do oscillators in ordinary radio receivers. For 
this reason, they are very critical as to any 
substitution. Even a very small change in the 
inductance or capacitance of the circuit may 
cause the circuit to become inoperative or op
erate at an incorrect frequency. Leads should 
be kept as short as possible. This should be 
kept in mind when making substitutions that 
require wiring changes. All of the mechanical 
characteristics of the circuit should be made as 
similar as possible to the original. Some 
oscillator tubes have more than one of the pins 
connected to the same element in the tube. 
When a substitution is made, the same method 
of connection should be followed. 

The interelectrode capacitance of the sub
stitute tube has a large effect on the circuit 
operation. The type of oscillator and the physical 
construction of the circuit afford different 
tolerances according to the specific case. If 
the grid-to-plate capacitance is higher in the 
substitute tube, the oscillator frequency would 
be lower in proportion to the increase in 
capacitance. If the capacitance is lower, the 
oscillator frequency will be higher. If the 
oscillator slug adjustment will not resonate 
the circuit to the proper frequency and the 
interelectrode capacitance is not too far off, 
it is possible that adjustment of the coils in 
the circuit will effect satisfactory operation. 
This, however, is no job for the novice, and, if 
you are not very sure of exactly how to go 
about it, let the job go until a satisfactory sub
stitute or the original type becomes available. 
The adding or removal of a shield in this 
circuit will sometimes change the effective 
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circuit capacitance enough to make the dif
ference between satisfactory and unsatisfactory 
operation. 

The vertical sweep oscillator operates at 
60 cps so that high-frequency triodes are not 
actually required for this circuit. However, 
they are sometimes used for this service. 
Under these conditions, they are not considered 
critical as to substitution. The ordinary radio 
receiving type triode will make a good sub
stitution in this stage. If the local ordinary 
oscillator in the front end fails and the same 
type is used in the vertical oscillator stage, 
place the tube from the vertical oscillator stage 
into the local oscillator socket and make the 
substitution in the less critical vertical sweep 
oscillator stage. 

R-f Pentodes 

Radio-frequency pentodes are the most used 
classification of tubes in television receivers. 
Because of this, there have been many varia
tions of this type produced. Many of these are 
of the miniature, seven-pin construction. 

In addition to some miscellaneous applica
tions, they are used in four different circuits 
of a television receiver. These are the radio
frequency amplifier in the front end, the video 
i-f amplifiers, the sound i-f amplifiers, and 
the video amplifiers. 

The small size of the miniature version of 
this tube type makes possible higher efficiency 
circuits at the very high frequencies. Therefore, 
the substitution of a larger tube designed for 
operation at lower frequencies will usually not 
be satisfactory. For example, a 6SH7 could not 
be used as a substitute for a 6BC 5 because of 
the higher interelectrode capacitance of the 
larger tube. This, in addition to the greater 
distributed capacitance in the circuit due to 
longer leads required when changing the tube 
socket, would make alignment of the circuit 
almost impossible. 

The radio-frequency stage in the front end 
is used primarily as an isolation stage between 
the antenna and the mixer. This stage is re
quired to have a wide pass band so that not too 
much amplification is possible. This tube is 
therefore considered to be reasonably non
critical as to substitutions. Even a large dif
ference in the gain of the tube used has little 
effect on the overall operation of the receiver. 

The video i-f strip utilizes three or more 

5 

stages of amplification. Of these, the first and 
the last usually contribute the least to the 
amplification of the signal. These are, there
fore, the least critical as to substitutions. It 
is suggested that, when substitution is necessary 
in the i-f strip and where several tubes of 
identical type are used, that you first attempt 
a substitution without changing either alignment 
or component parts. Refer to your Receiving 
Tube Substitution Guide Book for performance 
classifications as wen as characteristics. Tubes 
with high transconductance are usually the most 
satisfactory in this circuit, where amplification 
requirements are high. Theoretically, when a 
substitution is made in any of the video i-f 
stages, complete realignment is mandatory. 
However, from a practical standpoint, this may 
not be necessary. 

The sound i-f strip has a much narrower 
bandwidth than the video i-f strip, andtheavail
able amplification is ordinarily greater than is 
required. For this reason, a reasonable reduc
tion in the gain of the sound i-f stage is con
sidered unimportant, making the circuit less 
critical to substitutions than are the video i-f 
stages. 

It may be found that one of the video i-f 
tubes in a given receiver is defective and that 
the tubes used in the sound i-f are of identical 
types. In this case, replace the defective video 
stage tube with one of the sound stage tubes and 
proceed with the substitution in the less critical 
sound stage. 

In the circuits discussed above, it is very 
important that connecting leads be kept short. 
When changing a socket, be sure to reconnect 
the leads the same way as they were originally 
in order to avoid increasing the distributed 
capacitance of the circuit and to minimize the 
possibility of regeneration. 

The video output stage is not very critical 
as to substitutions. If you have a variety of sub
stitutes, it is recommended that you try them 
all and use the one that produces the best 
results. If over-peaking is evident in the pic
ture after a substitution has been made, this 
can be eliminated by shunting the peaking coils 
with small carbon resistors, as mentioned 
previously. 

Twin Triodes 

Twin triodes have many equivalents and 
many uses. Some of these are the following: 
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mixer-oscillator, sync separator, video ampli
fier, vertical oscillator, horizontal oscillator, 
and horizontal frequency control. 

In its application as mixer-oscillator in the 
front end, substitution is very critical. It is 
important to choose a substitute type tube whose 
interelectrode capacitance is very similar and 
which was designed for the same circuit. If 
the interelectrode capacitance is not too dif
ferent from that of the original, adjustment of 
the oscillator tuning slug will resonate the 
oscillator circuit at the proper frequency. For 
further information on the operation of the 
oscillator section, refer to the paragraph dis
cussing high-frequency triodes used as local 
oscillators in the front end. When twin triodes 
are used (with one triode as the local oscillator 
and the other as the mixer), so long as the 
oscillator circuit operates properly with the 
substitute, the mixer circuit can usually be 
relied upon to operate equally well. The mixer 
alignment should be checked and adjusted if 
necessary. 

Sync separators operate at low frequencies 
and at low power. They are considered non
critical as to substitu,tions. In making your 
choice of a substitute for this circuit you need 
give little consideration to the interelectrode 
capacitance and to the recommended operating 
frequency of the type used. Try to choose a 
type in which the plate current, amplification 
factor and grid bias are approximately the same 
as the original. 

Video amplifiers are wide-band amplifiers, 
and, therefore, when choosing a substitute type, 
select one that has similar interelectrode ca
pacitance in order to insure uniform amplifi
cation throughout the entire band. 

The vertical oscillator and the vertical out
put stage functions in television receivers are 
ordinarily performed by the same tube when 
a triode is employed. It is important when 
choosing a substitute for these stages that the 
substitute type have equal or higher power rating 
characteristics. All other characteristics are 
relatively unimportant, and the circuit is gen
erally considered non-critical as to substitu
tions. 

The horizontal oscillator and frequency con
trol circuit functions are sometimes perfotmed 
by the same tube. The circuits are also con
sidered fairly non-critical as to substitutions. 
When choosing a substitute for these circuits, 
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select one that has similar power rating char
acteristics. The interelectrode capacitance has 
little effect on the circuit. 

High-power Beam Pentodes 

These types, as used in television receivers, 
were especially designed for use with mag
netically deflected picture tubes. Effectively, 
they are redesigned versions of the high-power 
audio output pentode tubes as used in low power 
amplifiers. They are highly insulated in order to 
withstand the high peak voltages in the hori
zontal output circuit of a television receiver. 
The high output power needed requires these 
tubes to be so designed that they draw high 
plate current while using low operating voltages. 
When substituting in this circuit, it is important 
that the substitute be capable of equal or higher 
output as compared with the original type. 

Damper Rectifiers 

Damper rectifiers with indirectly heated 
cathodes are especially designed for television 
service and are capable of withstanding high 
peak inverse voltages and of producing fairly 
high output currents. When choosing a substi
tute for the damper stage, be sure that it is 
capable of withstanding the high voltage without 
flashover and that it has at least an equal 
current rating as compared to the original. A 
high percentage of failure of this tube type is 
due to flashover between the heater and cathode. 
If no substitute tube is available that has an 
equal or higher peak inverse and output current 
rating, try an ordinary radio power rectifier 
that has the required output current rating. The 
filament must be heated by a separate trans
former having a breakdown voltage rating of 
not less than 3,000 volts. When this substitu
tion is made in a transformer-type television 
receiver, the original filament leads should be 
disconnected and securely taped. In trans
formerless receivers, where the damper tube 
filament is a part of a series circuit, the 
original filament leads must be disconnected 
from the socket and reconnected to a resistor 
of the correct value to properly complete the 
filament circuit. Data for computing the fila
ment resistor necessary is contained in the 
Receiving Tube Substitution Guide Book. 
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Twin Diodes 

Twin diode tubes are generally used in 
three different television circuits. These are 
the video detector, the horizontal discriminator, 
and the sound detector. There is a very lim
ited choice in this classification. It may some
times be found necessary to use the corre
sponding diodes in some multi-purpose tube to 
accomplish substitution in these stages. When 
this is done, connect all unused elements in the 
substitute tube to ground. H a substitute tube 
is not available, any of these circuits can be 
made operative by the use of a pair of ger
manium crystal diodes whose current ratings 
are comparable to the original tube. When a 
substitution has been made in the sound de
tector, the last i-f sound stage should be checked 
for alignment. When a substitute has been made 
in the video detector, the alignment of the last 
video i-f stage should be checked and realign
ment performed if necessary. 

Triple-diode Triodes 

Triple-diode triodes especially designed for 
television receivers are frequently used in the 
ratio detector and first audio circuits. There 
are a very limited number in this classifica
tion of tubes. The circuits are considered fairly 
non-critical as to substitutions, but the problem 
of finding a substitute with the necessary quan
tity of elements may be difficult. A good sub
stitute, however, is a duo-diode triode having 
similar characteristics and the addition of a 
germanium crystal diode to take the place of 
the missing diode element. Where space is 
not a factor in the substitution, a combination 
of two tubes may be used to accomplish the 
same purpose. When making substitutions of 
this kind, select a tube with a triode section 
that has similar characteristics to the original 
type. Realignment of the last sound i-f stage is 
ordinarily necessary after this substitution has 
been made. 

Gated Beam Pentodes 

Designed especially for television and f-m 
receivers, the gated beam pentode is used in 
the f-m detector circuit and in the vertical 
oscillator circuit. No other tube type can be 
easily substituted in this circuit. The number 
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of types available in this classification are very 
few. 

When this tube is not available, it will be 
necessary to substitute another circuit using 
conventional tubes. A ratio detector should be 
substituted for the f-m sound detector. The 
reason for suggesting a ratio detector circuit 
is that a limiter stage is not usually required. 
Since the gated beam tube f-m detector does 
not require the limiter stage, the ratio detector 
circuit involves fewer circuit changes. This 
substitution could be accomplished with a triple
diode triode tube such as the 6T8 or with a 
duo-diode triode such as the 6AT6 in con
junction with a germanium diode crystal. It is 
necessary to change the last sound i-f trans
former to a ratio detector transformer and to 
change any other components necessary for this 
new circuit. 

H the gated beam pentode is used as the 
vertical oscillator, it will again be necessary 
to change the circuit when the original type or 
a similarly classified type tube is not available. 
Any conventional triode having the required 
characteristics may be used as the vertical 
oscillator if the blocking oscillator circuit is 
employed. Any conventional twin triode with the 
required characteristics may be used if the 
multivibrator oscillator circuit is employed. 

High-frequency Triode Pentodes 

These types are recent additions to special 
television types and are for use in the front 
end as the local oscillator and mixer. Like the 
high-frequency triode tube used as the local 
oscillator in the front end, they are very critical 
as to substitution. The type is composed of 
two separate sections: a high-frequency triode 
for use as the local oscillator and a pentode 
section for use as a mixer. The interelectrode 
capacitance of any substitution for these types 
must be very similar to the original. Shielding 
these types will change the circuit capacitance 
considerably. Since the variety of these types 
is very limited, it may be necessary to use two 
tubes as a substitute. The placement and the 
length of the connecting leads are a critical 
consideration when mechanical and wiring 
changes are required. The older type triode 
pentodes such as the 6F7, 6AD7, and 6P7 are 
not capable of operation on television frequencies 
and cannot be satisfactorily used as substitutes. 



SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

EXAMPLES OF PRACTICAL 
TELEVISION TUBE SUBSTITUTIONS 

RCA 630TS. The following substitutions were 
made in an RCA 630TS television chassis. 
This chassis is not only used in RCA television 
receivers but also in a great many other brand 
sets. 

difference in response and gain were tabulated. 
The set was then completely realigned for op
timum output. The change in efficiency of oper
ation was then noted. The original tube was then 
reinstalled and the set was again completely 
realigned and made ready for the next substi
tution. 

Component parts were changed to adjust the 
bias and operating voltages of the substitute 
tube when required. In none of the following 
substitutions was there enough improvement to 
justify the use of the substitute rather than the 
original tube. A change in alignment was neces
sary in some cases in order to retain the cor
rect response curve. In a few cases it was 
necessary to readjust the sound traps after 
making a substitution. 

Before the substitutions were made, all 
tubes and component parts in the set were 
carefully checked and found to be in good con
dition. The chassis was also carefully and com
pletely realigned for peak performance. Suit
able test equipment was used to show the dif
ferences in the response curves with the orig
inal and substitute tubes. 

The procedure was as follows: The response 
curve of the stage in which the substitution was 
to be made was observed on an oscilloscope 
and the gain and bandwidth were carefully noted. 
The substitute tube was then installed and the 

The results of making substitutions for the 
video i-f amplifiers follow. The original tube 
was a 6AG5. 

Substitute 

6AU6 

6AU6 

6BC5 

6BC5 

6AK5 

6CB6 

9003 

6AH6 

6AH6 

RCA 630 TS Video 1-f Amplifier Substitutions 

Stage 

1st, 2nd, 3rd video i-f 

4th video i-f 

1st, 2nd, 3rd video i-f 

4th video i-f 

All video i-f 

All video i-f 

All video i-f 

1st, 2nd, 3rd video i-f 

4th video i-f 

Circuit Changes and Results 

No changes. Results equal to original after careful 
realignment • 

This substitution is not recommended. 

No changes. Results equal to original without realign
ment. 

No changes. Results equal to the original after care
ful realignment. 

No changes. Different heater current but, because of 
parallel connection, no rewiring required. 

The cathode and suppressor grids are connected in
ternally in the 6AG5 but these elements are separate 
on the 6CB6. Connect pins 2 and 7 together on the 
socket. If pin 2 is used as a tie point on the 6AG5, 
remove leads from pin. Solder these together and 
tape. Results equal to original. 

No changes. About 5 percent loss in gain after care
ful realignment. 

Results equal to original after careful realignment. 

This substitution is not recommended. 
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RCA 630 TS Video 1-f Amplifier Substitutions (cont'd) 

Substitute Stage Circuit Changes and Results 

6BA6 

6BA6 

6BA6 

6BD6 

6BD6 

1st, 2nd video i-f 

3rd video i-f 

4th video i-f 

1st, 2nd, 3rd video i-f 

4th video i-f 

No changes. Results equal to original without realign
ment. 

No changes. About 20 percent loss in gain after care
ful realignment. 

No changes. About 30 percent loss in gain after care
ful realignment. 

Connect pins 2 and 7 together on socket. Results 
equal to original after careful realignment. 

Connect pins 2 and 7 together on socket. Results 
equal to original without realignment. 

The results of making substitutions for the 1st video amplifier follow. The original tube was a 
6AU6. 

RCA 630 TS 1st Video Amplifier Substitutions 

Substitute Circuit Changes and Results 

6CB6 No changes. About 10 percent increase in gain. 

6AG5 No changes. About 20 percent increase in gain after 
careful realignment of 4th video i-f stage. 

6AK5 No changes. Heater current differs, but, since par
allel connection is used, no rewiring required. About 
30 percent increase in gain. 

6BA6 No changes. Results equal to original without realign
ment. 

6BH6 No changes. The suppressor grid and cathode pin 
connections are reversed but both are connected to 
the same point. Results equal to original without 
realignment. 

The results of making substitutions for the 2nd video amplifier follow. The original tube was a 
6K6. 

Substitute 

6F6 

RCA 630 TS 2nd Video Amplifier Substitutions 

Circuit Changes and Results 

No changes. Heater currents differ, but this is a 
parallel circuit. Operates well without change or 
adjustment. 
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6L6 

6U6 
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RCA 630 TS 2nd Video Amplifier Substitutions (cont'd) 

Circuit Changes and Results 

No changes. Heater currents differ, but this is a 
parallel circuit. About 20 percent increase in gain 
without adjustment. 

No changes. Heater currents differ, but this is a 
parallel circuit. About 20 percent increase in gain 
without adjustment. 

The results of making substitutions for the first two sound i-f amplifiers follow. The original 
tube used in the first two stages was a 6BA6. 

Substitute 

6AU6 

6BD6 

9003 

RCA 630 TS Sound 1-f Amplifier Substitutions 

Circuit Changes and Results 

No changes. Equal results after realignment. 

No changes. About 50 percent loss in gain resulted. 
This substitution is not recommended in other than 
strong signal areas. 

No changes. Heater currents differ, but this is a 
parallel circuit. About 20 percent loss in gain 
resulted. 

Because of slight differences in tube characteristics and variations in television receiver cir
cuits and operating voltages, results obtained in every case may not match exactly those results 
given above. However, diffierences in results should not be too great. 

Belmont 18DX21A. A Number of tube substitutions were made in a Raytheon Belmont television set, 
model number 18DX21A. Exactly the same procedure was used as in the case of the RCA 630 TS. 
The results of making substitutions for the limiter stage follow. The original tube was a 12AU6. 

Substitute 

12BA6 

12BD6 

Belmont 18DX21A Limiter Substitutions 

Circuit Changes and Results 

No changes. Operation is equal to the original. Re
alignment does not improve operation. 

No changes. About 30 percent loss in gain. Realign
ment and changes in operating voltages were at
tempted without satisfaction. If the set is located in 
a strong signal area little change will be noticed. Do 
not attempt this substitution for fringe area operation. 
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Belmont 18DX21A Limiter Substitutions (cont'd) 

Substitute 

12AW6 

Circuit Changes and Results 

The suppressor grid and cathode are connected to 
opposite pins. In this set these elements are con
nected together; therefore, no change is required. 
Substitution gives a 30 percent increase in gain 
without realignment and is recommended for fringe 
area operation. 

The results of making substitutions forthei-fstages follow. The original tubes used were 6BA6's. 

Belmont 18DX21A 1-f Amplifier Substitutions 

Substitute Stage 

6AU6 1st i-f 

6AU6 2nd i-f 

6AU6 3rd i-f 

6BD6 1st i-f 

6BD6 2nd, 3rd i-f 

6AG5 All i-f 

6CB6 1st i-f 

6CB6 2nd, 3rd i-f 

6BC5 All i-f 

In addition to the above, a 19C8 was substi
tuted for the 19T8 FM discriminator and first 
audio amplifier. No changes were required. The 
only apparent result was a slight loss in audio 
gain. 

Circuit Changes and Results 

No changes. Results equal to original after careful 
realignment. 

No changes. About 30 percent increase in gain after 
careful realignment. Recommended for fringe area 
operation. 

No changes. Results equal to original. No realign
ment required. 

No changes. About 10 percent loss in gain after 
careful realignment. 

No changes. Results equal to original after careful 
realignment. 

No changes. Results equal to original after careful 
realignment. 

No changes. Results equal to original after careful 
realignment. 

No changes. About 30 percent loss in gain after 
careful realignment. 

No changes. Results equal to original after careful 
realignment. 
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As pointed out previously, because of slight 
differences in tube characteristics and varia
tions in circuits and voltages, the exact results 
given above may not always be obtained. How
ever, great differences should not be found. 



SECTION 2 

RECEIVING TUBE SUBSTITUTION GUIDE 

This section includes the actual information 
on the tube substitutions. The same format is 
followed as was used in the ReceivingTubeSub
stitution Guide Book. Four columns are used. 
The first column gives the tube type for which 
a substitute is desired. The listing is in numer
ical-alphabetical order. No distinctions are 
indicated insofar as glass or metal tubes are 
concerned and the letters G, GT, GT/G, GA, or 
GP all have been omitted. In most cases, these 
letters simply indicate a glass type whose char
acteristics are practically the same as the 
metal type having the corresponding type 
number. 

Column three lists the performance rating. 
Substitutions that we have found through prac
tical experience will operate with equal or very 
nearly equal results compared to the original 
and those that have equal or nearly equal 
electrical characteristics are given a perform
ance classification of E for EXCELLENT. Sub
stitutions that we have found to operate satis
factorily, although they do show a distinct loss, 
or those that have the same functional classifi
cation as the tube being substituted for but 
whose electrical characteristics are from 20 
percent to 50 percent different, are classified 
G for GOOD. Others that are less efficient but 
which did operate in a fashion and those whose 
functional classification is different or whose 
critical characteristics are unlike the original 
by more than 20 percent are classified P for 
POOR. These are recommended for emergency 
use only. 

Column four gives the necessary circuit 
changes. It is impractical to include a listing 
of component part changes in order to alter 
the circuit with the substitute tube. The changes 
would vary widely with the type of circuit and 
the applied voltages; therefore, information 
correct for some sets would be grossly in
correct for others. Because of this, substitu
tions other than those classified E are not 
completely worked out for you. However, those 
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substitutions classified G are satisfactory in 
most cases without component part changes, thus 
saving the equipment owner added parts and 
labor changes. A complete discussion covering 
the technique of computing substitute bias and 
load resistance is contained in the Receiving 
Tube Substitution Guide Book. When making 
changes in component parts, always make a 
complete record of the original values of the 
circuit altered, and securely attach it to the 
chassis of the equipment. 

The necessary wiring changes, socket 
changes, and filament voltage adjustments are 
described in detail for each substitution listed. 
The instruction "No changes" indicates that the 
base wiring for the substitute is the same and 
that the filament voltage and current ratings 
are equal. The note "Parallel circuits only" 
indicates that the filament current ratings of the 
two tubes are unequal. This note is appended to 
some types that are not usually used in other 
than parallel circuits. This has been done to 
make the information more uniform and less 
confusing to the novice. 

A few substitutions are followed by the note 
"Series circuits only." In these, the filament 
current of the substitute is equal to that of the 
original but the filament voltage is unequal. If 
the filament voltage of the substitute is higher 
than the original, then the voltage is reduced 
on all the other tubes in the circuit. If the 
substitute has a lower filament voltage rating, 
the voltage is increased on all the other tubes 
in the circuit. A series filament resistor is 
recommended where the increase in voltage 
amounts to more than five percent. When mak
ing substitutions requiring rewiring or socket 
changes, always make a note showing the 
original type used and the circuit in which the 
substitution is made. Then attach the note 
securely to the chassis. 

Some substitutions listed, like the nine
prong noval series, have a heater center-tap 
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connection which permits them to be operated 
at either 6.3 volts or 12.6 volts. These types 
are almost always numbered to indicate the 
higher heater voltage (12AT7, 12AU7). These 
types are listed as substitutes for the 6 and 7 
series tubes having 6.3-volt heaters. When 
this is done the two halves of the noval tube 
heater are connected in parallel, thus cutting 
the necessary filament voltage in half and 
doubling the current required. Depending on the 
heater current of the type being substituted 
for, these types may be marked "Parallel 
circuits only" or they may be usable in either 
parallel or series circuits. These same tubes 
may be listed elsewhere as substitutes for 
12.6-volt heater types. Whether these types are 
used as substitutes for 6.3-volt or 12.6-volt 
tubes, they will be operating at the proper 
voltage. 

Some miniature tubes with 12.6-volt heaters 
do not have tapped heaters. These are usually 
used i,:1 seri.es circuits that are connected 

directly to the line. Occasionally, a 12.6-volt 
winding is provided on the power transformer 
for the heaters in a parallel circuit. 

When substituting for 12.6-volt tubes in 
series circuits with 6.3-volt types having equal 
current ratings, the increase in voltage spread 
over all the other tubes is small and need not 
be considered. However, it is good practice 
to shunt a small resistor of about 300 ohms 
across the heater of the 6.3-volt tube in order 
to reduce the cur-rent flow through it during 
the time it takes for the tubes to heat. When 
a transformer winding is provided for the 12.6-
volt tube and it is desired to use a 6.3-volt 
type, this can be done simply by moving one of 
the socket heater connections to the center-tap 
of the heater winding. 

It should be pointed out that when "electric 
operation" is referred to in the substitutions 
which follow, the term is taken to mean non
battery operation. In other words, the receiver 
is to operate from the power line. 

RECEIVING TUBE SUBSTITUTIONS 

TUBE 

0A3 

0Z4 

SUB. 

0B3 

6AX5 

6AX6 

6BY5 

6V4 

6X4 

PERF. CIRCUIT CHANGES NECESSARY 

P No changes. 

E Rewire as follows: 

E 

E 

E 

E 

Connect No. 2 to chassis 
Connect No. 7 to 6 volt filament. 

Rewire as follows: 
Connect No. 4 and No. 8 together 
Connect No. 2 to chassis 
Connect No. 7 to 6 volt filament. 

Rewire as follows: 
No. 3 to No. 4 
Connect No. 1 and No. 8 together 
Connect No. 2 to chassis 
Connect No. 7 to 6 volt filament. 

Change socket to noval and rewire as follows: 

~ 
~ 

01118. 

No. 3 on octal to No. 
5 to 
8 to 

Connect No. 4 to chassis 
Connect No. 5 to 6 volt filament. 

Change socket to miniature and rewire as follows: 

1 on noval 
7 
3 

No. 3 on octal to No. 1 on miniature 
5 ~ 6 
8 ~ 7 

Connect pin No. 3 to chassis 
-- Connect pin No. 4 to 6 volt filament. 
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TUBE 

OZ4 

1A4 

1A5 

1A5 

1A7 

1AE4 

1AF5 

1B3 

SUB. 

6Y5 

6Z5 

6ZY5 

7Z4 
1274 

1A4P 
1A4T 

1W4 

3LE4 
3LF4 

3V4 

1LB6 

1L4 
1T4 
1U4 

1U5 

1Y2 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

PERF. CIRCUIT CHANGES NECESSARY 

E Change socket to six prong and rewire as follows: 

E 

E 

E 
E 

G 
G 

G 

p 

p 

G 

p 
p 
p 

G 

G 

No. 3 on octal to No. 3 on six prong 

ORIG. 

5 ~ 5 
8 ~ 4 

Connect pin No. 1 on six prong to chassis 
Connect pin No. 6 to 6 volt filament. 

Change socket to six prong and rewire as follows: --
No. 3 on octal to No. 3 on six prong 

ORIG. 

5 ~ 5 
8 ~ 4 

Connect No. 2 and No. 6 to chassis 
Connect No. 1 to 6 volt filament. 

Same as 0Z4 to 6AX5. --

Connect ·No. 8 on loctal to chassis and No. 1 on loctal to 6V hot lead. 

No changes. 

Change socket to miniature and rewire as follows: 
No. 2 on octal to No. 7 on miniature 

3 ~ 2 
4 ~ 3 
5 ~ 6 
7 ~ 1 0 --

Electric operation only. Same as 6W6 to 7A5 except do not connect 
No. 8 on octal to No. 7 on loctal. 

Electric operation only. Change socket to miniature and rewire 
as follows: 

No. 2 on octal 
3 

to No. 
to 

1 on miniature 

4 to 
5 to 
7 to 

Do not use pin No. 5. 

Change socket to loctal and rewire as follows: 
No. 2 on octal to No. 

3 to 
4 to 
5 to 
6 to 

"""'· 7 to 
cap to 

Parallel circuits only. Not satisfactory 
for oscillator. No changes. 

2 
3 
6 
7 

1 on loctal 
2 
4&5 
6 
3 
8 
7 

Parallel circuits only. Change connections as follows: 
Remove,connect and tape up any wires connected to No. 2 

Connect No. 5 to No. 2 
Reverse connections between Nos. 3 and 4 

Change socket to four prong and rewire as follows: 

0 ... 

®@ • No. 2 on octal to No. 1 on four pro~ng ®Q® 7 to 4 Oz 0 ® © cap to cap 1 

I dU 
"""'· 

Required filament voltage for 1 Y2 is 0.25 volt higher but operates ... 
satisfactorily in most cases. 
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TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

1B3 122 G Parallel circuits only. Same as 1B3 to 1X2A 
Filament voltage 0.25 volts higher. Do not use on large sets where 
inverse peak voltage exceeds 20,000 volts. 

1C5 1W4 G Parallel circuits only. Same as 1A5 to 1 W4. 

3LE4 G Change socket to loctal and rewire as follows: 
3LF4 G No. 2 on octal to No. 1 & 8 on loctal 

3 to 2 
4 to 3 
5 to 6 

ORIG. 7 to 7 

3V4 G Change socket to miniature and rewire as follows: 
No. 2 on octal to No. 1 & 7 on miniature 

3 to 2 

0 4 to 3 
5 to 6 
7 to 5 SUB. 

ORIG. 

1F4 1J5 G Change socket to octal and rewire as follows: 

@ 
No. 1 on five prong to No. 2 on octal 

2 to 3 @ 4 to 4 
3 to 5 
5 to 7 • 01110. sue. 

33 G Parallel circuits only. No changes. 
950 G No changes. 

1F5 1J5 G No changes. 
33 G Reverse 1 F4 to 1 J5 procedure, parallel circuits only. 
950 G Reverse. 1 F4 to 1 J5 procedure. 

1G5 1F4 E Reverse 1 F4 to 1J5 procedure. 

1F5 E No changes. 

33 G Reverse 1 F4 to 1J5 procedure. Parallel circuits only. 

950 G Reverse 1F4 to 1J5 procedure. 

1G6 19 G Parallel circuits only. Change socket to six prong and rewire 
as follows: 

No. 2 on octal to No. 1 on six prong 
3 to 2 
4 to 3 
5 to 4 
6 to 5 

ORK.. 
7 to 6 SUB. 

1H4 1G4 E No changes. 

1H5 1N6 G Rewire as follows: 
Remove, connect, and tape up any wires anchored on No. 4 and No. 6 

Connect No. 3 and No. 4 together. 
No. 5 to No. 6 
Grid lead to No. 5 

1SB6 E Change connections as follows: 
Remove, connect, and tape up any wires anchored on terminals No. 4 
and No. 8. 

No. 4 to No. 3 
Grid Lead to No. 8. 

1U5 G Change socket to miniature and rewire as follows: 
No. 2 on octal to No. 1 on miniature 

3 to 2&3 o· 
5 to 4 • • 
Grid lead to 6 , • 
7 to 7 SUB. ORIG. 
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1J5-1LE3 

TUBE 

1J5 

1J6 

1L4 

1L6 

1LA4 

1LB4 

1LE3 

SUB. 

1F4 

1F5 

33 

950 

1G6 

1S5 

1U5 

1R5 

1U6 

3D6/1299 

3LE4 
3LF4 

3LE4 
3LF4 

3V4 

3V4 

3LE4 
3LF4 
3D6/1299 

3V4 

3V4 

1L4 
1T4 
1U4 

1LC5 
1LG5 
1LN5 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

PERF. 

G 

G 

G 

E 

G 

G 

G 

G 

G 

G 

p 
p 

G 
G 

p 

G 

G 
G 
p 

p 

G 

G 
G 
G 

G 
G 
G 

CIRCUIT CHANGES NECESSARY 

Reverse 1F4 to 1J5 procedure. 

No changes. 

Reverse 1F4 to 1J5 procedure. Parallel circuits only. 

Reverse 1F4 to 1J5 procedure. 

Parallel circuits only. No changes. 

Same as 1 T4 to 1S5 

Cut off pin No. 4 on 1U5. 
Rewire as follows: 

Connect No, l & 5 together. 

Reverse connections between No. 5 and No. 6. 

Connect a 56 ohm ½ watt resistor from terminal No. 1 to No. 7 when 
used in series circuits. Resistor not required in parallel circuits. 
No other changes. 

Parallel circuits only. Same as 1LB4 to 3D6. 

For electric operation only. Rewire as follows: 
Remove, connect, and tape up any wires connected 
to pin No. 7 of 1LA4. 

Parallel circuits only. Change connections as follows: 
Remove No. 8 lead and connect to No. 7 
Connect No. 1 and No. 8 together. 

Electric operation only. Change socket to miniature and rewire as 
follows: 

No. 1 on loctal to No. 1 on miniature 
2 to 2 

0 3 to 3 
6 to 6 
8 to 7 .... 

Parallel circuits only. Change socket to miniature and rewire as 
follows: 

No. 1 on loctal to Nos. 1 & 7 on miniature 
2 to 2 
3 to 3 
6 to 6 
8 

ORIG. 
to 5 

Parallel circuits only. Change connections as follows: 
Remove No. 8 lead and connect to No. 7 
Connect No. l and No. 8 together. 

Same as 1LA4 to 3V4 for electric operation only. 

Same as 1LA4 to 3V4 for parallel circuits only. 

Change socket to miniature and rewire as follows: 

0 
91111. 

No. 1 on loctal to No. 1 on miniature 
2 ~ 2&3 
6 ~ 6 
8 ~ 7 0 

ORIG. .... 
Rewire as follows: 
Remove,connect, and tape up any wires anchored on No. 3. Do the 
same for No. 4. 

Connect No. 2 and No. 3 together. 
Connect No. 4 and No. 5 together. 
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TUBE 

1LE3 

1LG5 

1LH4 

SUB, 

1LH4 

1AF4 

1LN5 

1N5 
1P5 

1S4 

1SA6 

5910 

1LD5 

1N6 

1SB6 

1U5 

3A8 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE I LE3-1LH4 

PERF. CIRCUIT CHANGES NECESSARY 

G Cut off pin No. 4 on 1LH4. This substitution operates well as 
an oscillator. 

G Parallel circuits only. Same as 1LG5 to 5910. 

E 

E 
G 

G 

G 

G 

G 

G 

G 

G 

p 

No changes. 

Change socket to octal and rewire as follows: 
No. 1 on loctal to No. 

2 to 
3 to 
8 to 
6 to cap 

ORIG. SUB. 

Parallel circuits only. Change socket to miniature and rewire 
as follows: 

No. 1 on loctal to No. 1 on miniature 
2 to 
3 to 
4 to 
6 to 

ORIG. 8 to 

Change socket to octal and rewire as follows: 
No. 1 on loctal to No. 

2 to 
3 to 
4 to 
6 to 

~- 8 ~ 

Change socket to miniature and rewire as follows: 

2 
4 
1 
3 
7 

2 on octal 
8 
6 
3 
4 
7 

SUB. 

SUB. 

No. 1 on loctal to No. 1 on miniature 
2 ~ 2 
3 ~ 3 
4 ~ 5 
6 to 6 

ORIG. 8 to 7 

Rewire as follows: 
Remove and tape up any wires anchored on No. 3. 

Connect No. 2 and No. 3 together. 

Change socket to octal and rewire as follows: 
No. 1 on loctal to No. 

2 to 
4 to 
6 to 

ORIG, 
8 to 

2 on octal 
3 & 4 
6 
5 
7 

SUB. 

Change socket to octal and rewire as follows: 
No. 1 on loctal to No. 

2 to 
4 to 
6 to 

OIIIG. 8 to 

Change socket to miniature and rewire as follows: 
No. 1 on loctal to No. 1 on miniature 

Of!IG. 

2 to 2&3 
4 to 4 
6 ~ 6 
8 to 7 

0 • 7 

sue. 

Parallel circuits only. Change socket to octal and rewire as follows: 
No. 1 on loctal to No. 1 on octal 6 

4 to 8 ©@ 
6 to 5 ®Q' 
8 tO 2 & 7 

2 
I I 

7 

Connect No. 3 and No. 4 to No. 1 
Cap connection not used. 
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1 LH4-1S4 

TUBE 

1LH4 

1LN5 

1N5 

1P5 

1Q5 

1S4 

SUB. 

3A8 

1L4 
1 T4 
1U4 

1LG5 

1U5 

1L4 

1LC5 
1LG5 
1LN5 

1S5 

1U4 

1U5 

1LA4 
1LB4 

1S4 

1T5 

1W4 

3LE4 
3LF4 

3V4 

1W4 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

PERF. 

p 

G 
G 
E 

G 

G 

G 

G 
G 
E 

G 

G 

G 

G 
G 

G 

G 

G 

p 
p 

p 

G 

CIRCUIT CHANGES NECESSARY 

Electric operation only. Change socket to octal and rewire as follows: 
No. 1 on loctal to No. 2 on octal 

2 to 6 
4 to 8 
6 to 5 
8 to 7 

ORIG. Connect No. 2 and No. 3 to No.l. SUB 

sa·me as 1LG5 to 5910. 

No changes. 

Change socket to miniature and rewire as follows: 
No. 2 on octal to No. 1 on miniature 

3 ~ 2 
4 ~ 3 
Grid~ad ~ 6 

ORIG. 7 to 7 
SUB. 

Same as 1P5 to 1 U4, 

Change socket to loctal and rewire as follows: 
No. 2 on octal to No. 1 on !octal 

3 ~ 2 
4 ~ 3 
7 to 8 
cap to 6 

°"'•· Short !octal terminals 4 and 5 

Change socket to miniature and rewire as follows: 
No. 2 on octal to No. 1 on miniature 

3 to 5 
4 ~ 4 
7 to 7 
cap to 6 suB. 

ORIG. 

Change socket to miniature or make adaptor as follows: 
No. 2 on octal to No. 7 on miniature. 

3 ~ 2 
4 ~ 3 
7 to 1 

ORa ~p ~ 6 
This substitution squeals in some cases, works best as r-f tube. 

Same as 1N5 to 1 US. 

Parallel circuits only. Same as 1A5 to 3LE4. 

Change socket to miniature and rewire as follows: 
No. 2 on octal to No. 1 on miniature 

3 to 2 
4 ~ 4 
5 ~ 3 

ORIG. 7 ~ 7 

Parallel circuits only. No changes. 

Parallel circuits only. Same as 1A5 to 1 W4. 

Same as 1C5 to 3LE4• 
Same as 1C5 to 3LE4. 

Same as 1C5 to 3V4. 

Parallel circuits only. Change connections as follows: 
No. 6 to No. 2 

3 ~ 6 
4 ~ 3 
5 ~ 1 
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TUBE 

1S4 

1S5 

1SA6 

1T4 

1 T5 

1U4 

lV 

1W4 

1X2 

SUB. 

3V4 

1AF5 

1H5 

1LG5 

lU 
1T4 
1U4 

1S5 

1U5 

3LE4 
3LF4 

1W4 

3V4 

1S5 

1U5 

14Y4 

37 
76 

1S4 

1Y2 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 1S4-1X2 

PERF. CIRCUIT CHANGES NECESSARY 

G Parallel circuits only. Change connections as follows: 
No. 6 to No. 2 

3 to 6 
4 ~ 3 
5 to 1 
7 to 5 

Connect No. 1 and No. 7 together. 
G Parallel Circuits only. Rewire as follows. Remove and tape up any 

wires connected to No. 5. 

E 

G 

G 
G 
G 

G 

G 

G 
G 

G 

p 

G 

G 

G 

G 
G 

G 

E 

No. 2 to No. 5 

Where space permits. Change socket to octal or make adaptor wiring 
as follows: 

No. 

0 
ORIG. 

1 on miniature 
4&5 
3 
7 
6 

to No. 
to 
to 
to 
to 

Change socket to loctal and rewire as follows: 
No. 2 on octal to No. 

8 to 
6 to 
3 to 
4 to 

ORIO. 7 tO 

Change socket to miniature and rewire as follows: 

2 on octal 
3 
5 
7 
cap 

1 on loctal 
2 
3 
4 
6 
8 

SUB. 

sua 

No. 2 on octal to No. 1 on miniature 
3 to 1 
4 ~ 6 
6 ~ 3 
7 to 7 
8 ~ 2 

Change connections as follows: 
No. 5 

2 
3 

to No. 1 
to 5 
to 4 

0 
SUB. 

Cut off pin No. 4 on 1U5. Connect terminals No. 1 & No. 5 together. 

Parallel circuits only. Same as 1C5 to 3LF4. 

Same as 1A5 to 1 W4. 

Electric operation only. Same as 1A5 to 3V4. 

Same as 1 T4 to 1S5. 

Cut off pin No. 4 on 1U5. Rewire as follows: 
Connect No. 1 and No. 5 together. 

Series circuits only. Same as 12Z3 to 14Y4. 

Change socket to five prong and rewire as follows: 
No. 1 on four prong to No. 1 on five prong 

2 to 2&3 @ 
3 ~ 4 
4 ~ 5 

OftlG. 

Parallel circuits only. Rewire as follows: .... 
No. 3 to No. 4 

6 ~ 3 
Do not use pin No. 6 as anchor. 

Change socket to four prong and rewire as follows: 

0 
Nos. 1, 4, 6, & 9 on noval to No. 1 on four prong. 
Nos. 2, 5, & 8 on noval to No. 4 on four prong. 
Cap on Noval to cap on four prong. 

CIIIIG. 
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1X2-385 

TUBE 

1X2 

1X2A 

1Y2 

1Z2 

2A3 

3B5 

SUB. 

1Z2 

1B3 

1B3 

1B3 

1X2 

1Z2 

1X2 

1Y2 

2A5 

47 

3Q4 

3V4 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

PERF. CIRCUIT CHANGES NECESSARY 

E Change socket to miniature and rewire as follows: 

E 

E 

G 

E 

G 

E 

G 

G 

G 

G 

G 

Nos. 1, 4, 6 & 9 on noval to Nos. 1, 3, 4, & 6 on miniature. 
Nos. 2, 5, & 8 on noval to Nos. 2, 5, & 
Cap on noval to cap on miniature. 

ORIG. 

sue. 
Where space permits. Change socket to octal and rewire as follows: 

Nos. 1,3,4,6 on miniature to No. 2 on octal 
2, 5, 7 to 7 
cap to cap 

ORIG. 

sue. 
Change socket to octal and rewire as follows: 

G No. 1 on four prong to No. 2 on octal 
4 to 7 
cap to cap 

0 
ORIG. 

SUB. 

Parallel circuits only. Reverse 1B3 to 1 Y2 procedure. Filament voltage 
will be 0.25 volts high on 1B3 and will serve to shorten its life. A small 
piece of resistance wire placed in series with the filament will correct this. 

Change socket to four prong and rewire as follows: 

(:;) 

No. 1 on four prong to No. 2 on noval 

!ap i~ !ap 0 
0 • 

ORIG. SUB, 

Change socket to miniature and rewire as follows: 

A 
~ 

ORIG. 

No. 1 on four prong to No. 1 on miniature 

4 to 7 o••G cap to cap © • 
Connect No. 1, 3, 4, and 6 together. , , 
Connect No. 2, 5, and 7 together. sua. 
Do not use where inverse peak voltage exceeds 20,000 volts. 

Change socket to noval and rewire as follows: 

0 • 1 

ORIG. 

Nos. 1,3,4, & 6 on miniature to Nos.1,4,6, & 9 on noval. 
Nos. 2, 5, & 7 on miniature to Nos. 2, 5, & 8 on noval. 
Cap on miniature to cap on noval. 

0 
Reverse 1 Y2 to 1Z2 procedure. sue. 

Parallel circuits only. Change socket to six prong and rewire as follows: 

M u 
ORIG. 

No. 1 on four prong to No. 1 on six prong 
2 ~ 2&3 
3 to 4 
4 to 5 & 6 

sue. 
Parallel circuits only. Change socket to five prong and rewire as follows: 

M u 
ORIG. 

No. 1 on four prong to No. 1 on five prong 
2 to 2&4 @ 
3 ~ 3 
4 to 5 

Sue. 

Same as 1Q5 to 1S4. 

Change socket to miniature and rewire as follows: 
No. 2 on octal to No. 1 on miniature 

3 ~ 2 
4 ~ 3 
5 ~ 6 
7 to 7 

ORIG. 8 to 5 
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TUBE 

3LE4 

3LF4 

6A6 

6A7 

6A8 

SUB. 

3Q4 
3S4 

3Q5 
3B5 
3C5 

3LE4 

3Q4 
3S4 

3Q5 
3B5 
3C5 

6Y7 
6Z7 

6AN7 

6BA7 

7A8 

6AN7 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 3LE4-6A8 

PERF. 

E 
G 

G 
G 
G 

E 

E 
G 

E 
E 
G 

G 
G 

G 

G 

G 

G 

CIRCUIT CHANGES NECESSARY 

Change socket to miniature and rewire as follows: 
No. 1 on loctal to No. 

2 to 
1 on miniature 
2 

3 to 
6 to 
7 to 

ORIG. 8 to 

Change socket to octal and rewire as follows: 
No. 1 on loctal to No. 

2 to 
3 to 
6 to 
8 to 

ORIG. 7 tO 

No changes. 

Same as 3LE4 to 3Q4. 

Same as 3LE4 to 3Q5. 

4 
3 
5 
7 SUB. 

2 on octal 
3 
4 
5 
7 
8 sue. 

Parallel circuits only. Change socket to octal and rewire as follows: 
No. 1 on seven prong to No. 2 on octal 

2 ~ 3 
3 ~ 4 
5 to 5 
6 ~ 6 
7 to 7 
4 to 8 sue. 

Parallel circuits only. Change socket to noval and rewire as follows: 
No. 1 on seven prong to No. 4 on noval 

6 2 to 7 
3 ~ 1 
4 to 8 
grid cap to 2 
5 ~ 9 
6 ~ 3 

ORIG 
0 T 

' • 
SUB. 

7 to 5 

Change socket to noval and rewire as follows: 
No. 1 on seven prong to No. 

2 to 
3 to 
4 to 
cap to 

ORIG. 5 to 
6 to 
7 to 

4 on noval 
9 
1 
6 
7 
2 
3 
5 

0 • 
SUI, 

Parallel circuits only. Change socket to loctal and rewire as follows: 
No. 1 on seven prong to No. 1 on loctal 

2 ~ 2 
3 ~ 5 
4 ~ 3 
5 ~ 4 
6 to 7 
7 to 8 SUB. 

Parallel circuits only. Change socket to noval and rewire as follows: 
No. 2 on octal to No. 4 on noval 

3 to 7 
4 ~ 1 
5 ~ 9 
cap to 2 
6 to 8 
7 ~ 5 

ORIG, 
sue. 

8 ~ 3 
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6A8-6AK5 SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

6A8 6BA7 G Change socket to noval and rewire as follows: 
No. 2 on octal to No. 4 on noval 

3 to 9 
4 to 1 

0 5 to 2 
cap to 7 
6 to 6 sue. 

ORIG. 7 to 5 
8 to 3 

6AD7 6U8 E Parallel circuits only. Change socket to noval and rewire as follows: 

6AE5 6F5 G Make adaptor as follows: 
No. 1 on base to No. 1 on top 

2 to 2 
3 to 4 
5 to cap 
7 to 7 
8 to 8 

6K5 G Change connections as follows: 
No. 5 to cap. 

6L5 G No changes. Parallel circuits only. 

7A4 G Same as 6W6 to 7A5. Series or parallel circuits. 
XXL G 

37 G Change socket to five prong and rewire as follows: 
76 G No. 2 on octal to No. 1 on five prong 

3 to 2 
5 to 3 
7 to 5 

OIIHI. 
8 to 4 

6AF5 7A4 G Same as 6AE5 to 7A4. 
XXL G 

37 G Same as 6AE5 to 37. 
76 G 

6AG5 6AH6 G Parallel circuits only. No changes. 
6AS6 p 
6BH6 p 
6BJ6 p 

6BA6 G No changes. 
6BD6 G 
6CB6 G 

6AK5 6AS6 p Parallel circuits only. Change connections as follows, 
6BA6 G Connect No. 2 and No. 7 together. 
6BD6 p 
6BJ6 G 
6BH6 G 
6CB6 G 

6BC5 p Parallel circuits only. No changes. 
5590 G 
5591 E 
9001 p 
9003 G 
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TUBE 

6AL5 

6AL6 

6AQ5 

6AQ6 

6AR6 

6AU5 

SUB. 

7A6 

12AT7 
12AU7 
12AX7 

12A\i7 
12AY7 

5726 

6BG6 

6CD6 

807 

6F6 
6GB 
6KB 
6U6 

12AT6 

6BG6 

6CD6 

807 

6BQ6 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 6AL5-6AU5 

PERF. 

G 

G 
G 
G 

G 
G 

G 

E 

E 

E 

G 
G 
G 
G 

G 

G 

G 

G 

G 

CIRCUIT CHANGES NECESSARY 

Parallel circuits only. Where space permits, change socket to !octal 
and rewire as follows: 

No. 1 on miniature to No. 
to 

7 on !octal 

0 
OAIG. 

2 
4 
5 
3 
7 

Change socket to noval and rewire as follows: 

to 
to 
to 
to 

3 
8 
2 
1 
6 

No. 1 on miniature to No. 8 on noval 

0 2 to 
3 to 

T 4 tO 
OR1G. 5 to 

7 to 

Parallel circuits only. Same as 6AL5 to 12AT7. 

No changes. 

Change connections as follows: 

1 
4 & 5 
9 
3 
6 

No. 8 
4 

to No. 3 
to 8 

0 
SUB. 

Parallel circuits only. Same as 6AL6 to 6BG6. Use only where additional 
current is available in the filament supply. 

Change socket to five prong and rewire as follows: 
No. 2 on octal to No. 1 on five prong 

4 to 
5 to 

2 
3 @ 

7 to 
8 to 

5 
4 

OAie. cap to cap SUB. 

Parallel circuits only. Where space permits, change socket to octal and 
rewire as follows: 

No. 1 on miniature 
2 

to No. 
to 

5 on octal 

0 3 
4 
5 

OAIG. 6 
7 

to 
to 
to 
to 
to 

8 
2 
7 
3 
4 
5 

Series circuits only. No changes. 

Parallel circuits only. Change connections as follows: 
No. 3 to cap 

1 to No. 3 
8 ~ 2 
5 ~ 8 
7 to 5 
6 ~ 7 

SUB. 

Parallel circuits only. Same as 6AR6 to 6BG6. Use only where additional 
current is available from the filament power supply. 

Parallel. cir.cuits only. Change socket to five prong and rewire as follows: 
No. 1 on.octal to No. 4 on five prong. 

ORIG. 

Change connections as follows: 
No. 8 

3 
5 
1 
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6AU6-6C5 

TUBE 

6AU6 

6AX4 

6BA6 

6BC5 

6BG6 

6BH6 

6BL7 

6BN7 

6BQ7 

6C5 

SUB. 

6CB6 

5590 
5591 
9001 
9003 

6U4 
6W4 

6AG5 
6BC5 
6CB6 

9003 

6AN5 
6AS6 
6BH6 
6BJ6 
5590 
5591 
5654 
5725 

6AU6 
6CB6 

KT66 

807 

12AW6 

6SL7 
6SN7 
6SU7 
5591 
5592 

6BQ7 

12AT7 
12AU7 
12AV7 
12AX7 
12AY7 
12AZ7 
12BH7 

6BN7 

12AT7 
12AU7 
12AV7 
12AX7 
12AY7 
12AZ7 
12BH7 

6L5 

6SJ7 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

PERF. CIRCUIT CHANGES NECESSARY 

P Rewire as follows: 

p 
p 
p 
p 

E 
G 

G 
G 
G 

G 

p 
p 
p 
p 
p 
G 
G 
p 

p 
G 

G 

G 

G 

p 
G 
p 
p 
G 

G 

p 
p 
p 
p 
p 
G 
G 

G 

p 
p 
p 
p 
p 
G 
G 

G 

E 

Reverse connections between No. 2 and No. 7. 

Parallel circuits only. No changes. 

No changes, 

No changes. 

Parallel circuits only. No changes. 

Parallel circuits only. No changes. 

No changes. 

Parallel circuits only. Reverse 6L6 to 6BG6 procedure. 

Reverse 807 to 6BG6 procedure. 

Series circuits only. No changes. 

Parallel circuits only. No changes. 

Parallel circuits only. Change connections as follows: 
Reverse connections between Nos. 6 and 8. 

Parallel circuits only. Change connections as follows: 
Reverse connections between Nos. 6 and 8. 
Connect No. 5 to No. 9. 
Connect Nos. 4 and 5 together. 

Parallel circuits only. Change connections as follows: 
Remove, connect, and tape up any wires on No. 9 
No. 6 to No. 9 

8 ~ 6 

Parallel circuits only. Rewire as follows: 
Move wires connected to No. 5 to No. 9. 
Connect Nos. 4 and 5 together. 

Parallel circuits only. No changes. 

Change connections as follows: 
No. 5 to No. 

8 to 
3 to 

Connect Nos. 3 and 5 together. 
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SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 6CB6-6J5 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

6CB6 6AG5 G No changes. 
6BC5 G 

6AJ5 p Parallel circuits only. No changes. 
6AK5 G 

5590 G 
5591 G 
5654 G 
9001 p 
9003 p 

6AU6 G Change connections as follows: 
6BA6 G Reverse connections between terminals 2 and 7. 
6BD6 G 

6CD6 KT66 G Parallel circuits only. Reverse 6L6 to 6BG6 procedure. 

807 p Parallel circuits only. Reverse 807 to 6BG6 procedure. 

6CG6 6AG5 G No changes. 
6AU6 G 
6BA6 G 
6BC5 G 
6BD6 G 

6AH6 G Parallel circuits only. No changes. 
6AJ5 p 
6AK5 G 
5590 p 
5591 G 
5654 G 
9001 p 
9003 p 

6E6 6N7 G Parallel circuits only. Same as 3LE4 to 3Q5. 
6Z7 G 

6Y7 G Same as 3LE4 to 3Q5. 

6F6 6AQ5 G Parallel circuits only. Change socket to miniature and rewire as follows: 
No. 5 on octal to No. 1 on miniature 

8 to 2 
2 to 3 
7 to 4 
3 to 5 

ORIG. 4 to 6 sue. 
5 to 7 

5881 G Parallel circuits only. No changes. 

6F7 6F7S E No changes. 

6F8 7AF7 G Parallel circuits only. Same as 6 F8 to 7N7. 

7N7 G Change socket to loctal and rewire as follows: 
No. 2 on octal to No. 1 on loctal 

3 to 2 
4 to 2 
5 to 5 
6 to 6 
7 to 8 

SUB. ORIG. 8 to 7 
cap to 4 

6J5 6SJ7 E Same as 6C5 to 6SJ7. 
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6J6-6L6 SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

6J6 6SL7 p Change socket to octal and rewire as follows: 
No. 1 on miniature to No. 2 on octal 

2 to 5 
3 to 7 
4 to 8 
5 to 4 
6 to 1 

ORIG. 7 to 3 & 6 sue. 

7F8 E Parallel circuits only. Where space permits. Change socket to loctal and 
rewire as follows: 

No. 1 on miniature to No. 3 on loctal 
2 to 6 
3 to 2 
4 to 7 
5 to 1 
6 to 8 sue. ORIG. 7 to 4 & 5 

12AT7 p Parallel circuits only. Same as 6J6 to 12AV7. 
12AU7 p 
12AY7 p 

12AV7 G Change socket to noval and rewire as follows: 
No. 1 on miniature to No. 1 on noval 

2 to 6 
3 to 4 & 5 

0 4 to 9 
5 to 7 
6 to 2 • 

ORIG. 7 to 3 & 8 sue. 

6J8 6AN7 G Parallel circuits only. Same as 6A8 to 6AN7. 

6K6 6AQ5 G Parallel circuits only. Change socket to miniature and rewire as follows: 
No. 5 on octal to No. 1 on miniature 

8 to 2 
2 to 3 
7 to 4 
3 to 5 
4 to 6 

ORIG. 5 to 7 

5881 G Parallel circuits only. No changes. 

6KB 6A7 E Change socket to seven prong and rewire as follows: 
No. 2 on octal to No. 1 on seven prong 

3 to 2 
4 to 3 
5 to 5 
6 to 4 
7 to 7 
8 to 6 SUB ORIG. 
cap to cap 

6AN7 G Parallel circuits only. Same as 6A8 to 6AN7. 

6BA7 G Same as GAB to 6BA 7. 

6L5 6SJ7 G Parallel circuits only. Same as 6C5 to 6SJ7. 

6L6 6BG6 E Change connections as follows: 
No. 3 to cap 

8 to 3 
4 to 8 

6CD6 E Parallel circuits only. Same as 6L6 to 6BG6. When making this 
substitution be sure the filament power supply is capable of supplying an 
additional 1.6-ampere load. 
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TUBE 

6L6 

6P5 

6P7 

6Q7 

6R7 

6R8 

6S4 

SUB. 

41 
42 

KT66 

807 

5881 

6SJ7 

6U8 
6X8 

6AT6 
6AV6 
6BK6 
6BT6 
6BU6 

6AT6 
6AV6 
6BK6 
6BT6 
6BU6 

6V8 

12AT7 
12AU7 
12AV7 
12AX7 
12AY7 

12BH7 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 6L6-6S8 

PERF. CffiCUIT CHANGES NECESSARY 

G Parallel circuits only. Change socket to six prong and rewire as follows: 
G No. 2 on octal to No. 1 on six prong 

E 

E 

E 

G 

G 
G 

E 
G 
G 
E 
p 

p 
p 
p 
p 
E 

p 

G 
G 
G 
G 
G 

G 

3 to 2 
00 

4 to 3 • • 
5 to 4 °•, • •O 
7 to 6 00 

001G. 8 to 5 sue. 

Parallel circuits only. No changes. 

Change socket to five prong and rewire as follows: 
No. 2 on octal to No. 1 on five prong 

3 to 
4 to 
5 to 
7 to 
8 to 

Parallel circuits only. No changes. 

Same as 6C5 to 6SJ7. 

cap 
2 
3 
5 
4 

SUI. 

Parallel circuits only. Change socket to uoval and rewire as follows: 
No. 2 on octal to No. 4 on noval 

3 ro 5 
4 w 6 
5 ro 3 
cap to 2 
6 w 1 0 

sue. 
ORIG. 7 ~ 9 

8 ~ 7&8 

Change socket to miniature and rewire as follows: 
No. 2 on octal to No. 

3 to 
4 to 
5 to 
7 to 
8 to 

01118. cap to 

3 on miniature 
7 
5 
6 
4 
2 
1 

~ 
~ ..... 

Same as 6Q7 to 6AT6. 

Same as 6T8 to 6V8. 

Parallel circuits only. Same as 6S4 to 12BH7. 

Rewire as follows: 
Remove wires from No. 5. 
Connect No. 4 and No. 5 wgether. 
No. 6 to No. 7 

9 ~ 6 
Connect wires removed from No. 5 to No. 9. 
Reverse No. 2 and No. 3 connections. 
Connect No. 3 and No. 8 together. 
Connect No. 1 and No. 9 rogether. 

27 



6SA7-6SG7 

TUBE 

6SA7 

6SB7Y 

6SC7 

6SG7 

SUB. 

6BA7 

6BE6 

7A8 

6BA7 

6SA7 

7A8 

7B8 
7J7 
7S7 

7Q7 

12AT7 
12AU7 
12AY7 
12AZ7 
12AX7 

12AV7 
12BH7 

6BA6 
6AU6 
6BD6 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

PERF. 

E 

E 

G 

E 

G 

G 

p 
p 
p 

E 

p 
p 
G 
p 
E 

p 
p 

E 
p 
G 

CIRCUIT CHANGES NECESSARY 

Change socket to noval and rewire as follows: 
No. 1 on octal to No. 

2 to · 
3 to 
4 to 
5 to 
6 to 

ORIG. 7 tO 
a to 

Change socket to miniature and rewire as follows: 
No. 1 on octal to No. 

2 to 
3 to 
4 to 
5 to 
6 to 

ORIG. 7 to 
8 to 

6 on noval 
4 
8 
1 
2 
3 
5 sue. 

7 

2 on miniature 
3 
5 
6 
1 
2 
4 sue. 

7 

Parallel circuits only. Change socket to loctal and rewire as follows: 
No. 1 on octal to shield connection on loctal socket 

2 to No. 1 
3 ~ 2 
4 ~ 5 
5 ~ 4 
6 ~ 7 

OR1G. 7 to 8 sue. 

8 ~ 6 
The 7A8 heats faster than the other tubes and a 200 ohm 1/2 watt resistor 
must be connected across the filament terminals 2 and 7 or its life will be 
very short. 

Same as 6SA7 to 6BA7. 

No changes. 

Parallel circuits only. Same as 6SA 7 to 7A8. 

Same as 6SA 7 to 7A8. Series or parallel circuits. 

Change socket to loctal and rewire as follows: 
No. 2 on octal to No. 

3 to 
4 to 
5 to 
6 to 
7 to 

ORIG. 8 to 

Change socket to noval and rewire as follows: 
No. 2 on octal to No. 

3 to 
4 to 
5 to 
6 to 
7 to 

ORIG. 8 tO 

Parallel circuits only. Same as 6SC7 to 12AT7. 

Change socket to miniature and rewire as follows: 
No. 2 on octal to No. 

3 to 
4 to 
6 to 
7 to 
8 to 

ORIG, 
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1 on loctal 
2 
3 
4 
7 & 5 
8 
6 SUB. 

1 on noval 
2 
7 
6 
8 & 3 
4&5 
9 sue. 

3 on miniature 
7 
1 
6 
4 
5 

SUB. 



SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 6SH7-6SQ7 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

6SH7 6AU6 G Same as 6SG7 to 6BA6. 
6BA6 p 
6BD6 G 

6SJ7 6AG5 G Change socket to miniature and rewire as follows: 
6BC5 p No. 2 on octal to No. 3 on miniature 

3 to 7 
4 to 1 
5 to 2 
6 to 6 

ORIG. 
7 to 4 SUB. 

8 to 5 

6AJ5 p Parallel circuits only. Same as 6SJ7 to 6AG5. 
6AK5 p 
5591 p 
9001 p 
9003 G 

6SK7 6AG5 G Same as 6SJ7 to 6AG5. 
6BC5 G 

6AJ5 p Same as 6SJ7 to 6AJ5. 
6AK5 G 
6AN5 p 
5591 p 
9001 G 
9003 G 

6BH6 G Parallel circuits only. Same as 6SK7 to 6CB6. 
6BJ6 G 

6CB6 G Change socket to miniature and rewire as follows: 
No. 2 on octal to No. 3 on miniature 

3 to 7 
4 to 1 
5 to 2 
6 to 6 
7 to 4 
8 to 5 

SUB. 
ORIG. 

6SL7 7F8 p Change socket to loctal and rewire as follows: 
No. 1 on octal to No. 1 on loctal 

2 to 3 
3 to 4 
4 to 8 
5 to 6 
6 to 5 

ORIG, 7 to 7 SUB. 

8 to 2 

12AT7 G Change socket to noval and rewire as follows: 
12AU7 p No. 1 on octal to No. 2 on noval 
12AX7 G 2 to 1 
12AY7 G 3 to 3 

4 to 7 
5 to 6 
6 to 8 SUB. 

ORIG. 7 to 4 & 5 
8 tb 9 

12AV7 p Parallel circuits only. Same as 6SL7 to 12AT7. 
12BH7 p 

6SN7 12AT7 p Parallel circuits only. Same as 6SL7 to 
12AU7 G 
12AV7 p 
12AX7 p 
12AY7 p 

12BH7 G Same as 6SL7 to 12AT7. 
12SZ7 G 

6SQ7 6SZ7 E Parallel circuits only. No changes. 
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6SR7-6V8 

TUBE 

6SR7 

6T8 

6U4 

6U5/6G5 

6U6 

6V6 

6V8 

SUB. 

7B6 
7E6 

7C6 

85 

6S8 

6V8 

6AX5 

6AB5 
6N5 

6T5 

5881 

6BF5 

6BG6 

6W6 

6R8 
6T8 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

PERF. 

p 
G 

p 

G 

G 

G 

G 

G 
G 

G 

G 

p 

G 

G 

p 
G 

CIRCUIT CHANGES NECESSARY 

Change socket to loctal and rewire as follows: 
No. 2 on octal to No. 

3 to 
3 on loctal 
4 or 7 

4 to 5 
5 to 6 
6 to 2 
7 to 1 

ORIG. 8 tO 8 SUB. 

Same as 6SR7 to 7B6. 

Change socket to six prong and rewire as follows: 
No. 2 on octal to cap on six prong 

3 to No. 
4 to 
5 to 
6 to 
7 to 
8 to 

5 
3 
4 
2 
6 
1 SUB. 

Parallel circuits only. Where space permits, change socket to octal and 
rewire as follows: 

No. 

0 
ORIG. 

1 on noval 
2 
3 
4 
5 
6 
7 
8 
9 

Change connections as follows: 
Remove wires from No. 1. 

No. 9 
6 
8 
3 
7 
2 

to No. 
to 
to 
to 
to 
to 
to 
to 
to 

1 on octal 
3 
5 
7 
8 
4 
2 
cap 
6 

to No. 1 
to 9 
to 6 
to 8 
to 3 
to 7 

Connect wires removed from No. 1 to No. 2. 

No changes. 

Parallel circuits only. No changes. 

No changes. 

Parallel circuits only. No changes. 

Parallel circuits only. Change socket to octal and rewire as follows: 
No. 5 on octal to No. 1 on miniature 

8 to 2 
2 to 3 
7 to 4 
3 to 5 

ORIG. 4 to 6 sue. 
5 to 7 

Parallel circuits only. Same as 6L6 to 6BG6. 

Parallel circuits only. No changes. 

Reverse 6T8 to 6V8 procedure. 
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TUBE 

6V8 

6W4 

6W6 

6X8 

7A4 

7A7 

SUB. 

6S8 

6AX4 

6AX5 

6AX6 

6BY5 

6W5 
6X5 
6ZY5 
1274 

6AQ5 

6BF5 

6F6 
6G6 
6K6 
6U6 
6V6 
6Y6 

7A5 
7C5 
7B5 

6U8 

7A7 

7B7 
7C7 

7E6 

6AU6 
6BA6 
6BC5 
6BD6 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 6V8-7A7 

PERF. 

G 

E 

G 

E 

G 

G 
G 
G 
G 

p 

p 

p 
G 
G 
G 
G 
G 

G 
G 
p 

p 

G 

p 
E 

G 

p 
E 
G 
p 

CIRCUIT CHANGES NECESSARY 

Parallel circuits only. Change socket to octal and rewire as follows: 
No. 1 on noval to No. 6 on octal 

2 to 1 
3 ~ 2 
4 to 7 
5 to 8 
6 to cap 
7 to 3 

0 
ORIG. 

8 ~ 4 
9 ~ 5 

No changes. 

Rewire as follows: 
No. 8 to No. 2 

3 ~ 8 
Connect No. 3 and No. 5 together. 

Parallel circuits only. Rewire as follows: 
No. 8 to No. 2 

3 ~ 8 
Connect No. 3 and No. 5 together. 
Connect No. 4 and No. 8 gogether. 

Parallel circuits only. Rewire as follows: 
No. 8 to No. 2 

3 ~ 1 
Connect No. 4 and No. 5 together. 
Connect No. 1 and No. 8 together 

Parallel circuits only. Same as 6W4 to 6AX5. 

Parallel circuits only. Same as 6K6 to 6AQ5 procedure. 

Same as 6K6 to 6AQ5 procedure. Series or parallel circuits. 

Parallel circuits only. No changes. 

Parallel circuits only. Change socket to loctal and rewire as follows: 
No. 2 on octal to No. 1 on loctal 

3 ~ 2 
4 ~ 3 
5 ~ 6 
7 ~ 8 

ORIG. 8 tO 7 

No changes. 

Same as 7A4 to 7C7. 

Parallel circuits only. Change connections as follows: 
Connect No. 2 and No. 3 together. 
Connect No. 4 and No. 7 together. 

Same as 7B4 to 7B6. 

Change socket to miniature and rewire as follows: 
No. 1 on loctal to No. 3 on miniature 

2 to 
3 to 
4 to 
6 to 

ORIG. 
7 to 
8 to 
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7A7-7C5 SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

7A7 6BH6 p Parallel circuits only. Same as 7B7 to 6BH6. 
6BJ6 p 

7A8 6AN7 G Parallel circuits only. Change socket to noval and rewire as follows: 
No. 1 on loctal to No. 4 on noval 

2 to 7 
3 to 8 0 4 to 9 
5 to 1 
6 to 2 SUB. 

ORIG. 
7 to 3 
8 to 5 

7AF7 7F8 G Rewire as follows: 
Remove wires from No. 4 
No. 2 to No. 4 

1 to 2 
Connect wires removed from No. 4 to No.l. 
Remove wires from No. 5 . 
No. 7 to No. 5 

8 to 7 
Connect wires removed from No. 5 to No. 8. 

7B4 7B6 E Rewire as follows: 
Remove and tape up any wires anchored on terminal No. 3. 
Do the same for No. 4 and No. 5. 
No. 6 to No. 3 
Connect Nos. 4, 5, and 6 together. 

7C6 E Parallel circuits only. Same as 7B4 to 7B6. 

7B5 6AQ5 G Parallel circuits only. Change socket to miniature and rewire as follows: 
No. 1 on loctal to No. 3 on miniature 

2 to 5 

0 3 to 6 
6 to 7 
7 to 2 

7 
• 

ORIG. 8 to 4 ORIG. 

7B6 6AT6 G Same as 7C6 to 6AQ6. 
6AV6 G 
6BF6 p 
6BK6 G 
6BT6 G 
6BU6 p 

7B7 6AU6 G Parallel circuits only. Same as 7A7 to 6AU6. 
6BA6 E 
6BC5 G 
6BD6 G 

6BH6 G Change socket to miniature and rewire as follows: 
6BJ6 G No. 1 on loctal to No. 3 on miniature 

2 to 5 

0 3 to 6 
4 to 7 
6 to 1 

ORIG. 7 to 2 sue. 

8 to 4 

7AH7 G No changes. 

5590 p Same as 7A7 to 6AU6. 
5591 p 
9001 p 
9003 G 

7B8 6AN7 G Parallel circuits only. Same as 7 AS to 6AN7. 

7C5 6AQ5 G Same as 7B5 to 6AQ5. 
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TUBE 

7C6 

7C7 

7E6 

7F8 

7GB 

7J7 

7N7 

SUB. 

6AQ6 

6AT6 
6AV6 
6BF6 
6BK6 
6BT6 
6BU6 

6AU6 
6BA6 
6BC5 
6BU6 

6BH6 
6BJ6 

7AB7/1204 

7AG7 
7AH7 

6AT6 
6AV6 
6BF6 
6BK6 
6BT6 
6BU6 

7F8W 

12AT7 
12AU7 
12AX7 
12AY7 

12AV7 
12BH7 

1206 

6AN7 

12AT7 
12AU7 
12AV7 
12AX7 
12AY7 
12AZ7 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 7C6-7N7 

PERF. 

G 

G 
G 
p 
G 
G 
p 

E 
G 
E 
E 

G 
G 

p 

p 
G 

p 
p 
G 
p 
p 
E 

E 

G 
G 
p 
G 

p 
G 

E 

G 

E 
E 
G 
p 
p 
G 

CIRCUIT CHANGES NECESSARY 

Change socket to miniature and rewire as follows: 
No. 1 on loctal to No. 3 on miniature 

2 to 
3 to 
4 & 7 to 
5 to 

ORIG. 6 to 
8 to 

7 
1 
2 
5 
6 
4 

Parallel circuits only. Same as 7C6 to 6AQ6. 

Parallel circuits only. Same as 7A7 to 6AU6. 

Same as 7B7 to 6BH6. 

Rewire as follows: 

No changes. 

Remove wires from terminal No. 1 
No. 3 to No. 1 

2 ~ 3 
Connect wires removed from No. 1 to No. 2 
Remove wires from No. 8 
No. 7 to No. 8 
Connect wires removed from No. 8 to No. 7 
No. 6 to No. 5 
Do not use terminals No. 4 or No. 6. 

Same as 7C6 to 6AQ6. 

No changes. 

Same as 7F8 to 12AV7. 

0 sue. 

Parallel circuits only. Change socket to noval and rewire as follows: 
No. 3 on loctal to No. 1 on noval 

1 ~ 2 
4 ~ 3 
2 ~ 4 
2 ~ 5 
6 ~ 6 

ORIG. 8 ~ 7 
5 ~ 8 
7 ~ 9 

No changes. 

Parallel circuits only. Same as 7A8 to 6AN7. 

Parallel circuits only. Same as 7N7 to 12BH7. 
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7N7-12A6 

TUBE 

7N7 

7Q7 

7R7 

7S7 

7Y4 

7Z4 

12A6 

SUB. 

6SN7 

12BH7 

7A8 

7B8 
7J7 

6N8 

6AN7 

0Z4 

6AX5 

6X4 

0Z4 

6AX5 

12A5 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

PERF. 

E 

E 

G 

G 
G 

p 

G 

E 

E 

E 

G 

G 

p 

CIRCUIT CHANGES NECESSARY 

Change socket to octal and rewire as follows: 
No. 1 on !octal to No. 

2 to 
3 to 
4 to 
5 to 
6 to 

ORIG. 7 to 
8 to 

8 on octal 
3 
2 
1 
4 
5 
6 
7 

SUB 

Change socket to nova! and rewire as follows: 
No. 1 on !octal to Nos. 4 & 5 on nova! 

2 ~ 3 
3 ~ 1 
4 ~ 2 
5 ~ 7 
6 ~ 6 
7 ~ 8 ORIG. 

sue. 

8 ~ 9 

Parallel circuits only. Same as 14Q7 to 7A8. 

Same as 14Q7 to 7A8. Series or parallel circuits. 

Change socket to nova! and rewire as follows: 
No. 1 on !octal to No. 

2 to 
3 to 
4 to 
5 to 
6 to 

ORIG. 
7 to 
8 to 

4 on nova! 
6 
7 
8 
1 
2 
3 
5 

sue. 

Parallel circuits only. Same as 7A8 to 6AN7. 

Same as 7Y4 to 6AX5. Filament leads need not be connected. 

Parallel circuits only. Change !octal socket to octal and rewire as follows: 
No. 1 on !octal to No. 2 on octal 

3 ~ 3 
6 ~ 5 
8 ~ 7 

ORIG. 
7 to 8 

SUB 

Parallel circuits only. Change socket to miniature and rewire as follows: 
No. 1 on !octal to No. 3 on miniature 

3 ~ 1 
6 ~ 6 
7 ~ 7 

ORIG. 
8 ~ 4 

Same as 7Y4 to 6AX5. Filament leads need not be connected. If required 
output current exceeds 70 ma. this substitution is not recommended. 

Parallel circuits only. Same as 7Y4 to 6AX5. 6AX5 has lower output current 
rating. If required current exceeds 70 ma. this substitution is not 
recommended. 

Parallel circuits only. Change octal socket to seven prong and rewire as follows: 
No. 2 on octal to No. 1 on seven prong 

3 to 2 
9 4 to 3 0 3 ,o 

5 ~ 4 
8 ~ 5 

ORIG. 7 to 7 sue. 
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TUBE 

12A8 

12AH7 

12AT6 

12AT7 

12AU7 

12AV7 

12AW6 

SUB. 

7A8 

12AU7 
12AX7 
12AY7 
12AZ7 

12BH7 

6AQ6 

12AZ7 

14F8 

7F8 

12AZ7 

14F8 

6SN7 

12AZ7 

14F8 

6BH6 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 12A8-12AW6 

PERF. 

p 

p 
E 
E 
p 

p 

G 

G 

G 

p 

p 

G 

p 

E 

p 

G 

CIRCUIT CHANGES NECESSARY 

Series circuits only. Change socket to loctal and rewire as follows: 
No. 2 on octal to No. 1 on loctal 

3 ~ 2 
4 ~ 5 
5 ~ 4 
6 ~ 3 
7 ~ 8 

- 8 ~ 7 ~. 
cap to 6 

Change socket to noval and rewire as follows: 
No. 1 on octal to No. 2 on noval 

2 ~ 3 
3 ~ 1 
4 to 8 
5 to 7 
6 ~ 6 

ORIG. 7 ~ 5 
8 ~ 4 

Do not use socket terminal No. 9 as tie point. 

Parallel circuits only. Same as 12AH7 to 12AU7. 

Same as 12AW6 to 6BH6. 

Parallel circuits only. No Changes. 

sue. 

For 12 volt operation only. Change socket to loctal and rewire as follows: 
No. 1 on noval to No. 3 on loetal 

2 ~ 1 
3 ~ 4 
4 ~ 2 
5 ~ 7 

ORIG. 6 ~ 6 
7 to 8 

SUB 

8 ~ 5 

Change socket to loctal and rewire as follows: 
No. 1 on noval to No. 

2 to 
3 to 
4 to 
5 to 
6 to 

ORIG. 
7 to 
8 to 
9 to 

3 on !octal 
1 
4 
2 
2 
6 
8 SUB. 

5 
7 

Parallel circuits only. No changes. 

For 12 volt operation only. Same as 12AT7 to 14F8. 

Parallel circuits only. Change socket to octal and rewire as follows: 
No. 1 on noval to No. 2 on octal 

2 ~ 1 
3 ~ 3 
4 to 7 
5 ~ 7 
6 ~ 5 
7 ~ 4 ORIG. 

SUB 

8 ~ 6 
9 to 8 

No changes. 

For 12 volt operation in parallel circuits only. Same as 12AT7 to 14F8. 

No wiring changes necessary in series circuits. Install a 300 ohm, ½ 
watt resistor from terminal No. 3 to terminal No. 4 on the socket. 

In parallel circuits disconnect and tape up filament supply lead connected 
to terminal No. 3. Install new wire from terminal No. 3 to center tap of 
12.6 volt filament winding. 
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f2AX4-f2SF5 

TUBE 

12AX4 

12AX7 

12AY7 

12AZ7 

12BA6 

12BH7 

12BN6 

12K7 

12KB 

12Q7 

12SA7 

12SC7 

12SF5 

SUB. 

6AX4 
6U4 
6W4 

12AZ7 

14F8 

12AZ7 

14F8 

12AT7 
12AU7 
12AX7 
12AY7 
12BH7 

12AV7 

12BD6 

12AZ7 

14F8 

6BN6 

12AU6 
12BD6 
12BA6 

7A8 

12AT6 
12AV6 
12BF6 
12BK6 
12BT6 
12BU6 

12BA7 

12SY7 

12AT7 
12AU7 
12AX7 
12AY7 
12AZ7 

12AV7 
12BH7 

12SQ7 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

PERF. CIRCIBT CHANGES NECESSARY 

E Parallel circuits only. No changes. Insert a 5 ohm, 20 watt resistor in series 
G with one side of the filament circuit. 
G 

P Parallel circuits only. No changes. 

p 

p 

G 

G 
p 
p 
p 
G 

E 

G 

G 

p 

E 

p 
E 
E 

p 

p 
p 
G 
p 
p 
G 

E 

E 

p 
p 
E 
G 
p 

G 
G 

E 

For 12 volt operation only. Same as 12AT7 to 14F8. 

Parallel circuits only. No changes. 

For 12 volt operation only. Same as 12AT7 to 14F8. 

Parallel circuits only. No changes. Best results can sometimes be obtained 
by shielding the substitute tube. 

No changes. 

No changes. 

Parallel circuits only. No changes. 

For 12 volt operation in parallel circuits only. Same as 12AT7 to 14F8. 

Parallel circuits only. No changes. Insert 40 ohm 10 watt resistor in series 
with filament circuit. 

Change socket to miniature and rewire as follows: 
No. 2 on octal to No. 

3 to 
4 to 
5 to 
7 to 

- 8 ~ 
Grid lead to 

Series circuits only. Same as 12A8 to 7A8. 

Change socket to miniature and rewire as follows: 
No. 2 on octal to No. 

3 to 
4 to 
5 to 
cap to 
7 to 

ORIG. 8 to 

Same as 6SA7 to 6BA7. 

No changes. 

Change socket to noval and rewire as follows: 
No. 2 on octal to No. 

3 to 
4 to 
5 to 
6 to 

ORIG. 7 to 
8 to 

Parallel circuits only. Same as 12SC7 to 12AT7. 

Change connections as follows: 

3 on miniature 
5 
6 
2 
4 
7 
1 

3 on miniature 
7 
5 
6 
1 
4 
2 

SUB. 

1 on noval 
2 
7 
6 
8 & 3 
4 SUB. 

5 

Reverse connections between Nos. 2 & 3 
Move No. 5 to No. 6 
Do not use Nos. 4 & 5 on socket. 
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TUBE 

12SG7 

12SH7 

12SJ7 

12SK7 

12SL7 

12SN7 

12SQ7 

SUB. 

14A7 /12B7 
14C7 
14H7 

14A7/12B7 
14C7 
14H7 

12AU6 
12BA6 
12BD6 

12AW6 

12AW6 

12AT7 

12AV7 
12BH7 

12AT7 
12AU7 
12AV7 
12AX7 
12AY7 
12AZ7 

12BH7 

14AF7/XXD 
14F7 

14N7 

14X7 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE t2SG7-t2SQ7 

PERF. 

G 
G 
G 

G 
G 
G 

G 
p 
G 

p 

p 

G 

p 
p 

p 
G 
p 
p 
p 
G 

G 

G 
p 

E 

G 

CIRCUIT CHANGES NECESSARY 

Change socket to loctal and rewire as follows: 
No. 2 on octal to No. 

3 & 5 to 
4 to 
6 to 
7 to 

- 8 ~ 

Same as 12SG7 to 14A7/12B7. 

Change socket to miniature and rewire as follows: 
No. 2 on octal to No. 

3 to 
4 to 
5 to 
6 to 

ORIG. 7 to 
8 to 

Change socket to miniature and rewire as follows: 
No. 2 on octal to No. 

3 to 
4 to 
5 to 
6 to 

ORIG. 7 to 
8 to 

Same as 12SJ7 to 12AW6. 

Change socket to noval and rewire as follows: 
No. 1 on octal to No. 

2 to 
3 to 
4 to 
5 to 
6 to 
7 to 

ORIG. 

8 to 
Do not use No. 9 on noval. 

Parallel circuits only. Same as 12SL7 to 12AT7. 

Parallel circuits only. Same as 12SL7 to 12AT7. 

1 on loctal 
7 
6 
3 
8 
2 SUB. 

3 on miniature 
2 
1 
7 
6 
4 
5 

sue. 

3 on miniature 
7 
1 
2 
6 
4 
5 

2 on noval 
1 
3 
7 
6 
8 
4 
5 

Any of these types that draw 0.3 ampere at 6.3 volts by paralleling the two 
halves of the filament can be used to substitute for 12SN7 in series circuits by 
referring to 6SL 7 to 12A T7 and rewiring in the manner shown there. 

Same as l 2SL 7 to 12A T7. 

Parallel circuits only. Change socket to loctal and rewire as follows: 
No. 1 on octal to No. 4 on loctal 

2 ~ 3 
3 ~ 2 
4 to 5 
5 to 6 

ORIG. 
6 to 7 
7 ~ 8 

SUB 

8 to 1 

Same as 12SN7 to 14AF7. Series or parallel circuits. 

Change socket to loctal and rewire as follows: 
No. 2 on octal to No. 3 on loctal 

3 to 
4 to 
5 to 
6 to 

ORIG. 7 tO 
8 to 
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t2SR7-t4B6 SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

12SR7 6ST7 p Series circuits only. No changes. 

6T7 p Series circuits only. Make adaptor as follows: 
No. 1 on base to No. 1 on top 

2 to cap 
3 to 8 
4 to 4 
5 to 5 
6 to 3 
7 to 7 
8 to 2 

7C6 p Series circuits only. Change socket to loctal and rewire as follows: 
No. 2 on octal to No. 3 on loctal 

3 to 7 
©CD 4 to 5 ®Q® 5 to 6 

® Ql 6 to 2 0®. 
ORIG 7 to 8 SUB 

8 to 1 

14X7 p Same as 12SQ7 to 14X7. 

12SW7 6ST7 p Series circuits only. Co changes. 

6T7 p Same as 12SR7 to 6T7. Series circuits only. 

7C6 p Same as 12SR7 to 7C6. Series circuits only. 

14X7 p Same as 12SQ7 to 14X7. 

12SY7 12BE6 G Change socket to miniature and rewire as follows: 
No. 2 on octal to No. 3 on miniature 

3 to 5 
4 to 6 
5 to 1 
6 to 2 

ORIG. 7 to 4 
8 to 7 

12Z3 14Y4 G Change socket to loctal and rewire as follows: 
No. 1 on four prong to No. 1 on loctal 

(;) 2 to 3 & 6 
3 to 7 
4 to 8 0 

ORIG. SUB 

14A7 12AU6 p Same as 7A7 to 6AU6. 
12BA6 G 
12BD6 E 

14AF7 12AT7 G Change socket to noval and rewire as follows: 
12AU7 G No. 1 on loctal to No. 4 on noval 
12AX7 p 2 to 3 
12AY7 p 3 to 1 
12AZ7 G 4 to 2 

5 to 7 
6 to 6 sue. 

ORIG 7 to 8 
8 to 5 

12AV7 p Parallel circuits only. Same as 14AF7 to 12AT7. 
12BH7 G 

14B6 12AT6 G Change socket to miniature and rewire as follows: 
12AV6 G No. 1 on loctal to No. 3 on miniature 
12BF6 p 2 to 7 
12BK6 G 3 to 1 
12BT6 G 5 to 5 
12BU6 p 6 to 6 

ORIG. 7 to 2 sue 

8 to 4 
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SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 14C7-14N7 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

14C7 6S7 p Series circuits only. Change socket to octal and rewire as follows: 
No. 5 on loctal to No. 1 on octal 

1 to 2 
2 to 3 
3 to 4 
4 to 5 
8 to 7 

ORIG 7 to 8 sue 

6 to cap 

6SS7 p Series circuits only. Change socket to octal and rewire as follows: 
No. 1 on loctal to No. 2 on octal 

4 to 3 
6 to 4 
7 to 5 
3 to 6 
8 to 7 

SUB ORIG. 
2 to 8 

6W7 p Same as 14C7 to 6S7. Series circuits only. 

12AU6 E Same as 14A 7 to 12AU6 
12BA6 G 
12BD6 G 

12J7 G Same as 14C7to6S7. 
12K7 p 

12SG7 p Same as 14C7 to 6SS7. 
12SH7 p 
12SJ7 G 
12SK7 p 

14E6 7C6 p Series circuits only. No changes. 

12AT6 p Same as 14B6 to 12AT6. 
12AV6 p 
12BF6 E 
12BK6 p 
12BT6 p 
12BU6 E 

14F7 12AT7 G Same as 14AF7 to 12AT7. 
12AU7 G 
12AX7 p 
12AY7 p 
12AZ7 G 

12AV7 p Parallel circuits only. Same as 14AF7 to 12AT7. 
12BH7 G 

14F8 12AT7 E Change socket to noval and rewire as follows: 
12AU7 G No. 1 on loctal to No. 2 on noval 
12AX7 p 2 to 4 
12AY7 p 3 to 1 
12AZ7 G 4 to 3 

5 to 8 
6 to 6 SUB. 

ORIG. 7 to 5 
8 to 7 

Substitutes classified "p" not recommended for oscillator-
mixer service. 

12AV7 G Parallel circuits only. Same as 14F8 to 12AT7. 12BH7 is not recommended 
12BH7 p for oscillator-mixer service. 

14J7 12A8 p Reverse 12A8 to 7A8 procedure. 
12K8 G 

14N7 12AT7 p Parallel circuits only. Same as 14AF7 to 12AT7. 
12AU7 G 
12AV7 p 
12AX7 p 
12AY7 p 
12AZ7 G 
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t4N7-33 SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

14N7 12BH7 G Same as 14AF7 to 12AT7. Series or parallel circuits. 

14Q7 7A8 G Series circuits only. Rewire as follows: 
Remove wires from terminal No. 5 and tape up. 
No. 5 to No. 3 

12A8 p Change socket to octal and rewire as follows: 
12K8 G No. 1 on loctal to No. 2 on octal 

2 to 3 
3 to 4 
4 to 5 
5 to 8 
6 to cap 

ORIG. 7 to 8 SUB. 

8 to 7 

12BA7 G Change socket to noval and rewire as follows: 
No. 1 on loctal to No. 4 on noval 

2 to 9 
3 to 1 

0 4 to 2 
5 to 6 
6 7 • 

I 

to 
ORIG. 7 to 3 

sue. 

8 to 5 

12BE6 G Change socket to miniature and rewire as follows: 
No. 1 on loctal to No. 3 on miniature 

2 to 5 
3 to 6 
4 to 1 
5 to 2 
6 to 7 

ORIG. 7 to 2 
8 to 4 

14B8 G Same as 14Q7 to 7A8. 

19C8 19V8 G Reverse 19V8 to 19C8 procedure. 

19T8 19V8 G Reverse 19V8 to 19C8 procedure. 

19V8 19C8 G Rewire as follows: 
19T8 G Remove wires from No. 9 

No. 1 to No. 9 
2 to 1 
7 to 2 
3 to 7 
8 to 3 
6 to 8 

Connect wires removed from No. 9 to No. 6. 

25N6 43 p Same as 6L6 to 41. Series or parallel circuits. 

26Z5W 25X6 G Parallel circuits only. Change socket to octal and rewire as follows: 
25Z6 G No. 1 on noval to No. 3 on octal 
35Z6 p 3 to 4 ©® 

4 to 2 @Q® 
5 to 7 2 7 

6 to 5 0 • 
ORIG. 

8 to 8 SUB, 

This substitution is not practical when the 26Z5W is 
operated on 13 volt filament supply with the two halves 
of its filament in parallel. 

33 1F5 G Parallel circuits only. Same as 1 F4 to 1J5. 
1G5 G 
1J5 G 
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TUBE 

34 

35/51 

35L6 

35Y4 

35Z3 

35Z4 

35Z5 

SUB. 

1D5 
1E5 

57 
58 

14A5 

50X6 

50Y6 

50Y7 
50Z7 

50X6 

50Y6 

50Y7 
50Z7 

50Y6 

50Y7 
50Z7 

35Z3 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 34·35Z5 

PERF. 

G 
G 

E 
E 

p 

p 

p 

p 
p 

p 

p 

p 
p 

p 

p 
p 

E 

CIRCtnT CHANGES NECESSARY 

Change socket to octal and rewire as follows: 
No. 1 on four prong to No. 

2 to 
3 to 
4 to 
cap to 

ORIG. 

2 on octal 
3 
4 
7 
cap 

SUB. 

Parallel circuits only. Change socket to six prong and rewire as follows: 
No. 1 on five prong to No. 1 on six prong 

2 to 2 
3 to 3 
4 to 4 and 5 
5 ~ 6 

0R10. cap to cap 

Change socket to loctal and rewire as follows: 
No. 2 on octal to No. 1 on loctal 

5 ~ 2 
4 ~ 3 
5 ~ 6 
8 to 7 

ORIG. 7 to 8 SUB. 

Add 150 ohms, 10 watt in series with filament circuit. 

Remove any wires anchored on No. 3, connect and tape up. Do the same for 
No. 6. Change connections as follows: 

Connect No. 2 to No. 3 and No. 6. 
Connect No. 2 and No. 7 together. 
Connect 40 ohms, 1 watt resistor from 
No. 1 to No. 4. 

Same as 35Y4 to 50Y7. Also insert 40 ohm, 1 watt resistor between No. 2 
and No. 6. 
Change socket to octal and rewire as follows: 

No. 1 on loctal to No. 
2 to 
4 to 
7 to 
8 to 

ORtG. 

2 on octal 
3 & 5 
6 
4&8 
7 

SUB. 

Rewire as follows: 
Remove, connect and tape up any wires anchored on No. 3. 
Do the same for No. 6. 
Connect No. 2 to No. 3. 
Connect No. 3 and No. 6 together. 
Connect No. 2 and No. 7 together. 

Change socket to octal and rewire as follows: 
No. 1 on loctal to No. 

2 to 
7 to 
8 to 

ORIG. 

2 on octal 
3&5 
4&8 
7 

SUB. 

Same as 35Z3 to 50Y6. Except do not use terminal No. 6 on octal. 

Rewire as follows: 
Remove and tape up wires on No. 3. Do the same for No. 4. 
Connect No. 3 and No. 5 together. 
Connect No. 4 and No. 8 together. 

Rewire as follows: 
Remove and tape up wires on No. 3. Do the same for Nos. 4 & 6 
Connect No. 3 and No. 5 together. 
Connect No. 4 and No. 8 together. 
Do not use terminal No. 6. 

Change socket to loctal and rewire as follows: 
No. 2 on octal to No. 

3 to 
5 to 
7 to 
8 ~ 7 -

Connect 40 ohm, 1 watt resistor from No. 1 to No. 3. 
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35Z5-50C6 

TUBE 

3525 

4025 

45 

4525 

50A5 

50B5 

50C5 

50C6 

SUB. 

50Y6 

50Y7 
5027 

2A5 

47 

35Y4 

50Y6 

50Y7 
5027 

12A6 

14A5 

35C5 

35B5 
35C5 
50B5 

35A5 

35B5 

35C5 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

PERF. 

p 

p 
p 

G 

G 

G 

G 

G 
G 

p 

G 

E 

E 
E 
E 

E 

E 

E 

CIRCUIT CHANGES NECESSARY 

Same as 3525 to 50Y7. Also connect a 40 ohm, 1 watt resistor from No. 2 
to No. 6. 

Rewire as follows: 
Remove and tape up wires on No. 4. Do the same for No. 6 
Connect No. 3 to No. 6. 
Connect No. 3 and No. 5 together. 
Connect No. 4 and No. 8 together. 

Refer to type 4525 for substitute. 

Parallel circuits only. Same as 2A3 to 2A5. 

Parallel circuits only. Same as 2A3 to 47. 

Change socket to miniature and rewire as follows: 
No. 2 on octal to No. 

3 to 
5 to 
7 to 
8 to 

Do not connect to unused terminals. 
ORIG 

3 on miniature. 
6 
5 
4 
7 

SUB. 

Same as 3525 to 50Y6. 

Same as 3525 to 5027. 

Change socket to octal and rewire as follows: 
No. 1 on loctal to No. 2 on octal 

2 ~ 3 
3 ~ 4 
6 ~ 5 
7 to 8 

ORIG. 8 to 7 sue. 

Place a 250 ohm, 10 watt resistor in series with filament. 

Put a 250 ohm, 10 watt resistor in series with filament. 

Rewire as follows: 
Interchange No. 1 and No. 2 connections. 
Interchange No. 5 and No. 7 connections. 
Place 100 ohm, 10 watt resistor in series with filament. 

Same as complete 50B5 to 35C5 procedure. Except that for 50B5 no filament 
resistor is required. 

Change socket to loctal and rewire as follows: 
No. 2 on octal to No. 

3 to 
4 to 
5 to 
8 to 

ORIG. 
7 ~ -

Place 100 ohm, 10 watt resistor in series with filament. 

Change socket to miniature and rewire as follows: 

ORIG. 

No. 2 on octal to No. 3 on miniature 
3 ~ 5 
4 ~ 6 
5 ~ 1 
7 ~ 4 
8 ~ 2 

sue. 

Do not use No. 7 on miniature. Place 100 ohm, 10 watt 
resistor in series with filament. 

Change socket to miniature and rewire as follows: 
No. 2 on ·octal to No. 3 on miniature 

3 to 7 
4 ~ 6 
5 ~ 2 
7 to 4 

ORIG. 8 ~ 1 
sue. 

Do not use terminal No. 5 on miniature. Place 100 ohm, 10 watt resistor in series 
with filament. 
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TUBE 

50C6 

50L6 

50Y6 

57 

58 

KT66 

71A 

84/6Z4 

89 

117N7 

807 

SUB. 

50B5 

14A5 

50A5 

50C6 

50X6 

35/51 
24A 

24A 
35/51 

6AL6 

6BG6 
6CD6 

6L6 

12A 

182B/482B 
183/483 

0Z4 

6Y5 

6ZY5 

89Y 

117L7 
ll 7M7 

6AL6 

6AR6 

6BG6 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 50C6-807 

PERF. CIRCUIT CHANGES NECESSARY 

E Same as 50C6 to 35B5. 

G Same as 35L6 to 14A5 except place a 250 ohm, 10 watt resistor in series 
with filament. 

E 

E 

E 

G 
G 

E 
G 

G 

G 
G 

G 

p 

G 
G 

E 

G 

G 

E 

E 
E 

G 

G 

E 

Same as 35L6 to 14A5. Except do not add filament resistor. 

No changes. 

Change socket to loctal and rewire as follows: 
No. 2 on octal to No. 1 on !octal 

3 to 
4 to 
5 to 
7 to 

3 
2 
6 
8 

ORIG. 8 tO 7 SUB. 

Parallel circuits only. Same as 34 to 1D5. 

Same as 57 to 35/51 

Parallel circuits only. Same as 6L6 to 6AL6. 

Parallel circuits only. Same as 6L6 to 6BG6. 

Parallel circuits only. No changes. 

No changes. 

Parallel circuits only. No changes. If push-pull circuit, change both tubes. 

Change socket to octal and rewire as follows: 
No. 1 on five prong to No. 2 on octal 

2 ~ 3 
3 ~ 5 
4 ~ 8 
5 to 7 

ORIG. Filament leads need not be connected. sue 

Parallel circuits only. Change socket to six prong and rewire as follows: 
No. 1 on five prong to No. 1 on six prong 

2 ~ 3 0 
3 to 5 • 
4 to 4 °0 

5 ~ 6 
ORIG 

Same as 84/624 to 0Z4 procedure. Parallel circuits only. 

No changes. 

Make adaptor as follows: 
No. 1 on base to No. 

2 to 
3 to 
4 to 
5 to 
7 to 
8 to 

AC line must connect to No. 7. 

Reverse 6AL6 to 807 procedure. 

8 on top 
2 
3 
4 
5 
7 
6 

Parallel circuits only. Reverse 6AR6 to 807 procedure. 

Change socket to octal and rewire as follows: 

SUB 

No. 1 on five prong to No. 2 on octal 

ORIG. 

43 

2 to 
3 to 
4 to 
5 to 
cap to 

8 
5 
3 
7 
cap 



807-XXD 

TUBE 

807 

1614 

5642 

5881 

XXD 

SUB. 

6CD6 

6L6 

6AL6 

6AR6 

6BG6 

6CD6 

5881 

1B3 

1X2 

1Y2 

1Z2 

6AD7 

6AL6 

6AR6 

6F6 
6K6 
6U6 
6V6 

6L6 

1614 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

PERF. CIRCUIT CHANGES NECESSARY 

E Parallel circuits only. Same as 807 to 6BG6. When making this substitution be 
sure the filament power supply is capable of an additional 1.6 ampere load. 

G 

G 

G 

E 

E 

E 

E 

E 

E 

E 

p 

p 

p 

p 
p 
p 
p 

E 

E 

Reverse 6L6 to 807 procedure. 

Same as 5881 to 6AL6. 

Parallel circuits only. Rewire as follows: 
No. 2 

8 
4 
5 
7 

to No. 8 
to 1 
to 5 
to 7 
to 6 

Same as 6L6 to 6BG6. 

Parallel circuits only. Same as 6L6 to 6BG6. Use only where addidional 
current is available from the filament power supply. 

No changes. 

Substitution can be accomplished by using 1X2; 1X2A, 1 V2, 1 Y2, 1Z2, 1B3GT only 
if space is available for mounting sockets and shield can. Refer to section 1 
of book. 

Install octal socket and rewire as follows: 
Remove wires connected to the pair of filament leads protruding 
from one end of the 5642 and reconnect to Nos. 2 and 7 
respectively on the 1B3 socket. 

Remove the wires connected to the plate lead protruding from the 
other end of the 5642 and reconnect to the cap of the 1B3. 

Install noval socket and rewire as follows: 
Remove wires connected to the pair of filament leads protruding 
from one end of the 5642 and reconnect to Nos. 1, 4, 6, & 9 and 
2, 5,& 8 on the 1X2 socket respectively. 

Remove the wires connected to the plate lead protruding from the 
other end of the 5642 and reconnect them to the cap of the 1X2. 

Install four prong socket and rewire as follows: 
Remove wires connected to the pair of filament leads protruding 
from one end of the 5642 and reconnect to Nos. 1 and 4 respectively. 

Remove wires connected to the plate lead protruding from the othtr 
end of the 5642 and reconnect to the cap of the 1 Y2. 

Install miniature socket and rewire as follows: 
Remove wires connected to the pair of filament leads protruding 
from one end of the 5642 and reconnect to Nos. 1, 3, 4,& 6 and 
2, 5,& 7 respectively on the 1Z2 socket. 

Remove wires connected to the plate lead protruding from the other 
end of the 561il2 and reconnect to the cap on the 1Z2. 

Parallel circuits only. Remove and tape up any wires anchored on pins Nos. 1 and 6. 
The 5881 is an industrial type 6L6 with identical characteristics. 

Parallel circuits only. Rewire as follows: 
Connect No. 3 to cap. 

Parallel circuits only. Same as 1614 to 6AR6. 

Parallel circuits only. No changes. 

No changes. 

No changes. 

Same as type 14AF7 substitutes. 
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FOREWORD 

This Second Supplement to the Receiving Tube 
Substitution Guidebook, in addition to the origi
nal volume and the First Supplement to it, is 
an accumulation of over twelve years of experi
ence in substituting tubes in radios, television 
receivers and other electronic equipment. It is a 
never-ending process which we shall continue in 
an effort to keep your information as current as 
possible. 

Most of these additional substitutions are for 
use in television receivers and therefore, because 
of their critical application in some cases, special 
consideration should be given your selection when 
you have a choice of substitutes. A stage-by-stage 
discussion of the most popular circuits used in 
television receivers is included in the First Supple
ment. If there is any question as to whether or 
not the stage being substituted is a critical one 
and which characteristics of the substitute should 
be given special consideration, take a moment to 
read the article covering the stage in question. 

The information herein, in the large part, calls 
for substitutions only. It is not the object of these 
instructions to tell you how to improve radios, 
television receivers and other electronic equip
ment but rather to help you use the tubes you 
have, in order to replace those that are not avail
able. Exceptions to the above statement are tubes 
especially designed as replacements of types where 

m 

improvement is needed generally or for specific 
use such as 5881 for 6L6, 5A W 4 for 5U4G, 6CU6 
for 6BQ6GT, and the same type numbers in 
ruggedized tubes designated by an additional end
ing letter, as 6SN7WGT. Types such as these are 
designed to improve the life of the tube, the 
efficiency of the circuit in which they are applied, 
or both. Characteristics are generally identical to 
the type they replace. Elements are heavier duty 
or especially treated in order to withstand greater 
overloads and construction is more rugged. 

Also included in this supplement is a cumula
tive index indicating the volume and page where 
the tube you wish to substitute is located. 

We have endeavored to list all the practical 
substitutions. Some, no doubt, have been omitted. 
When considering substitution, others not listed 
will likely come to mind. When this happens, write 
the tube number down immediately in the form 
used here and attach it in its proper place. 

This supplement includes picture tube sub
stitutions. It is recommended that before substi
tution of picture tube is attempted, a few moments 
be taken to read over the short article which pre
cedes the picture tube section. 

Phoenix, Arizona 
January, 1954 H. A. Middleton 
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TUBE 

lB3 

1D5GP 

1X2 
1X2A 

5AW4 

5AZ4 

5R4GY 

5T4 

5U4 

5V4 

5W4 

5X4 

5Y3 

5Y4 

5Z3 

5Z4 

6AB4 

6AF4 

6AG5 

SUB. 

1AX2 
1X2A 

1N5GT 

1P5 

1AX2 

5U4 
5X4 
5V4 

5AW4 

5AW4 

5AW4 

5AW4 

5AW4 

5AW4 

5AW4 

5AW4 

5AW4 

5AW4 

5AW4 

6AQ6 

6AV6 
6BF6 
6BK6 
6BT6 
6BU6 

6AN4 

6CF6 

RECEIVING TUBE SUBSTITUTIONS 

PERF. CIRCUIT CHANGES NECESSARY 

E Change socket to naval and rewire as follows: 
E No. 2 on octal to No. 2 naval 

G 

G 

E 

G 
G 
G 

p 

7 to 8 

ORIG. SUB. 

Pins 3 and 7 may be used as tie points for filament and high 
voltage filter resistors. 

Parallel circuits - add 10 ohm 1/2 watt resistor in series 
with filament circuit. 

Series circuits - in addition to above resistors, shunt a 
200 ohm 1/2 watt resistor across the combination. 

Same as above. 

It may be necessary to increase the filament current by removing 
the filament resistor or adding a turn to the filament loop. 

No changes. 

Rewire as follows: 
Remove wires anchored on No. 5 and tape up. 

183-6AG5 

Disconnect No. 2 if grounded. 

0 No. 7 to No. 2 
1 to 7 • 
6 to 1 ~· 0 

p 
p 
p 
p 
p 

G 

G 

ORIG, 
Connect Nos. 5 and 6 to chassis. · 

Same as above. Parallel circuits only. 

No changes. 



6AH4-6AK5 

TUBE 

6AH4 

6AH6 

6AJ4 

6AJ5 

6AJ8 

6AK5 

SUB. 

6BL7 
6BX7 

6F6 
6K6 
6L6 
6U6 
6V6 
6W6 

6SN7 

12AU7 
12BH7 

6CH6 

6AM4 

6CF6 

12AH8 

6CF6 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

PERF. CIRCUIT CHANGES NECESSARY 

E Parallel circuits only. Rewire as follows. 
E No. 8 to No. 3 

G 
G 
E 
E 
E 
E 

E 

E 

G 

G 

p 

G 

G 

2 to 8 

ORIG. 

Connect together Nos. 3 & 6, 2 & 5, 1 & 4. 

Parallel circuits only. Rewire as follows: 
No. 5 to No. 3 &4 

1 to 5 

Parallel circuits only. Rewire as follows: 
No. 8 to No. 3 

2 to 8 

Connect together Nos. 3 & 6, 2 & 5, 1 & 4. 

Parallel circuits only. Change socket to noval and 
rewire as follows: 

No. 1 to No. 2 

SUB. 

SUB. 

5 to 1 o 8 to 3 , 
2 to 9 • 

ORIG. 7 to 4 SUB-

Connect together Nos. 1 & 6, 2 & 7, 3 & 8, 4 & 5. 

Parallel circuits only. Change socket to noval and 
rewire as follows: 

ORIG. 

No changes. 

No. 1 to No. 2 
2 to 9 
3 to 4 
4 to 5 
5 to 7 
6 to 8 

0 • I 

S<Je. 

7 to 3 
Nos. 1 and 6 are internal connections in the 6CH6 
tube. Do not use these for tie points. 

Parallel circuits only. No changes. 

This will operate if pins 7 & 9 are connected together. 
Rewire as follows: 

0 
ORIG. 

Remove wires from No. 9 and put them on No. 7. 
Remove wires from No. 4 (or 5) and put them on 
No. 9. Connect No. 4 to No. 5. 

0 
IUI, 

2 



TUBE 

6AK6 

6AK8 

6AM4 

6AM5 

6AN4 

6AQ5 

6AS5 

6AV6 

6BA6 

6BC5 

6BJ6 

SUB. 

6AM5 

6T8 

6AJ4 

6AN4 

6Q4 

6AK6 

6AF4 
6T4 
6AM4 

6BM5 

6BM5 

6BT6 

6CG6 

6CF6 

6BA6 
12BA6 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 6AK6-6BJ6 

PERF. 

G 

E 

E 

G 

G 

E 

G 
G 
G 

E 

G 

G 

G 

G 

E 
E 

CIRCUIT CHANGES NECESSARY 

Parallel circuits only. Rewire as follows: 

No changes. 

No changes. 

No. 7 to No. 2 
6 to 7 

Change socket to 7 pin and rewire as follows: 

SUB. 

All connections to Nos. 1, 3, & 4 must go to 
No. 2. All connections to Nos. 6 & 9 must go 
to No. 6. Then as follows: 
No. 2 to No. 5 

5 to 1 or/& 7 
7 to 3 
8 to 4 

0 
ORIG. 

0 
sue. 

Parallel circuits only. Rewire as follows: 
No. 3 to No. 1 
(Let any other connections to No. 1 stay there). 

2 to 3 
4 to 2 
7 to 4 
9 to 7 
5 to 9 
8 to 5 
6 to 8 

ORIG. 0 
SUI. 

Heater current different, make necessary changes in series circuit. 
Rewire as follows: 

ORIG. 

No changes. 
No changes. 

Remove wires from No. 6 and tape up. 
No. 6 to No. 7 
Connect Nos. 7 and 2 together. 

Change socket to noval and rewire as follows: 

SUB. 

Connections to No. 2 may be distributed between 
Nos. 1, 3, & 4. 
Connections to No. 6 may be split up between 
Nos. 6 and 9. Then as follows: 
No. 4 to No. 8 

3 to 7 
1 & 7 to 5 

ORIG. 5 to 2 

No changes. 

Parallel circuits only. Same as 6AS5 to 6AQ5. 

No changes. 

Parallel circuits only. No changes. 
Series circuits only. No changes. 

3 

0 
SUB. 



6BK5-6BY5 

TUBE 

6BK5 

6BK7 

6BL7 

6BM5 

6BQ6 

6BQ7 

6BT6 

6BW6 

6BX6 

6:SX7 

6BY5 

SUB. 

6BW6 

5686 

6BQ7 
6BZ7 
5670 

6BX7 

6AQ5 

6CU6 

6BK7 
6BZ7 
5670 

6AV6 

6BK5 

6BY7 

6BL7 

5V4 

6AX6 

6AX4 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

PERF. 

G 

p 

G 
G 
G 

E 

E 

E 

G 
E 
G 

E 

G 

E 

E 

G 

E 

G 

CIRCUIT CHANGES NECESSARY 

Parallel circuits only. Rewire as follows: 
Remove and tape up any wires connected 
to No. 2 and No. 9. 
No. 1 to No. 7 

3 & 7 to 1 & 2 
""'"- 6 to 9 

Connect Nos. 3 and 9 together. 

Parallel circuits only. Rewire as follows: 

0 
sue. 

Remove and tape up any wjres on No. 2 and No. 9 

0 
ORIG. 

No changes. 
No changes. 

No. 3 & 7 to No. 2 
1 to 7 
6 to 3 
8 to 6 

Do not use any other pins for tie points. 

Parallel circuits only. Rewire as follows: 

ORIG 

No changes. 

No changes. 

No changes. 

No changes. 
No changes. 

Reverse 1 & 4 
2&3 
5&9 

Sa.me as 6BK7 to 5670 

No changes. 

Parallel circuits only. Rewire as follows: 

ORIG. 

No changes. 

No changes. 

Tape up any wires connected to No. 6. 
No. 1 & 2 to No. 3 or/& 7 

3 to 6 
7 to 1 
9 to 6 

This may be used if the two cathodes of the 6BY5 are 
connected together, and are also connected to the heater. 

Connect No. 1 and No. 2 together. 
No. 8 to No. 1 & 2 

5 to 6 

ORIG 

0 
sue. 

sue 

Connect a 10 watt 1/2 ohm resistor in series 
with one side of heater. 

Parallel circuits only. Rewire as follows: 
No. 4 to No. 3 

1 to 4 

ORIG, 

In damper service where both sections are paralleled. 

4 



TUBE 

6BY5 

6BY7 

6BZ7 

6C4 

6C5 

6CB6 

6CG6 

SUB. 

604 
6W4 

6BH5 

6BX6 

6BK7 
6BQ7 
5670 

6AQ6 

6AV6 
6BF6 
6BK6 
6BT6 
6BU6 

12AT7 

12AU7 

12AV7 
12AX7 
12AZ7 
12BH7 

6CF6 

6AG5 
6AH6 
6AJ5 
6AK5 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 6BY5-liCG6 

PERF. 

p 
G 

G 

E 

G 
E 
G 

p 

p 
p 
p 
p 
p 

E 

G 
p 
G 
G 

E 

G 
G 
G 
G 

CffiCUIT CHANGES NECESSARY 

Rewire as follows: 
No. 1 & 8 

4 
2 

Rewire socket as follows: 

to No. 3 
to 5 
to 8 

Remove any wires from pin No. 6 and tape up. 
In series circuit shunt 68 ohm 1 watt resistor across 
4 &5. 
No. 

78
1 :~ No. ~ o. • 

to 1 
9 tO 3 SUI. 

Note - pins 7 and 8 are internal connections on the 
6BH5 and must not be used for tie points. No. 9 may 
be used for a tie point. 

No changes. 

No changes. 
No changes. 
Same as 6BK7 to 5670 

Rewire as follows: 
Remove and tape up wires connected to No. 2. 
No. 7 to No. 2 

1&5 to 7 
6 to 1 

Connect Nos. 5 and 6 to chassis. 0 
ORIG. 

Same as above. Parallel circuits only. 

Same as 6C5 to 12AU7. In addition, connect together 
Nos. 1 and 6, 2 and 7, 3 and 8. 

Change socket to noval and rewire as follows: 

0 
SUI 

0 
IUI. 

Remove and tape up any wires connected to 
Nos. 1, 4 and 6. 
No. 2 

3 
5 
7 
8 

to No. 4 & 5 
to 1 
to 2 
to 9 
to 3 

Same as 6C5 to 12AU7. Parallel circuits only. 
Same as 6C5 to 12AU7. 
Same as 6C5 to 12AU7. Parallel circuits only. 
Same as 6C5 to 12AU7. Parallel circuits only. 

No changes. 

Remove and tape up wires on No. 2. 
Parallel circuits only. No changes. 
Same as 6CG6 to 6AG5. 
Same as 6CG6 to 6AG5. 

5 

0 .... 



6CG6-6CL6 

TUBE 

6CG6 

6CF6 

6CH6 

6CK6 

6CL6 

SUB. 

6AM6 

6AU6 

6BA6 
6BC5 
6BD6 
6BH6 
6BJ6 
6CF6 

6AG5 
6AJ5 
6AK5 
6AK6 

6AU6 

6BA6 
6BC5 
6BD6 
6CB6 
6CG6 
5590 
5591 
5654 
9001 
9003 

6AH6 

6CL6 

6AQ5 

6BK5 

SUPPLEMENT-RECEIVING TUBE. SUBSTITUTION GUIDE 

PERF. 

G 

G 

G 
G 
E 
G 
G 
G 

G 
p 
G 
G 

G 

G 
G 
G 
E 
G 
G 
G 
G 
p 
p 

p 

G 

G 

G 

CIRCUIT CHANGES NECESSARY 

Rewire as follows: 

~ 
~ 

ORIG. 

Remove wires from No.2. 
No. 7 to No. 2 

6 to 7 
~ 
V 

SUB. 

Wires removed from No. 2 connect to No. 6. 

No changes. 

No changes. 
Same as 6CG6 to 6AG5. 
No changes. 
Parallel circuits only. Reverse Nos. 2 and 7. 
Parallel circuits only. Reverse Nos. 2 and 7. 

No changes. 
Parallel circuits only. No changes. 
No changes. 
Parallel circuits only. Change connections as follows: 

Reverse connections between terminals 2 and 7. 
Change connections as follows: 

Reverse connections between terminals 2 and 7. 
Same as 6CF6 to 6AU6. 
No changes. 
Same as 6CF6 to 6AU6. 
Direct substitute. 
Same as 6CF6 to 6AU6. 
No changes. 

Parallel circuits only. 
No .. 2 

3 
4 
5 
7 

Change socket to 7 pin and rewire as follows: 
to No. 1 

0 • ' 
ORIG. 

8 
9 

to 7 
to 3 
to 4 
to 5 
to 6 
to 2 

~ 
~ sue. 

Rewire as follows: 

0 ' • • 
ORIG. 

Reverse Nos. 1 and 3 
Reverse Nos. 6 and 7 o• , 
Remove and tape up wires on Nos. 8 and 9. • , ' 

sue. 

Change socket to 7 pin and rewire as follows: 

0 
ORIG. 

No. 2 & 9 to No. 1 & 7 
1&7 to 2 
4 to 3 
5 to 4 
6 to 5 
3&8 to 6 

~ 
~;W 

SUB. 

In series circuits, shunt 20 ohm 2 watt resistor across 
Nos. 3 and 4. 

Parallel circuits only. Rewire as follows: 
Reverse No. 1 and No. 6. 
No. 7 to No. 6 

3 to 8 
9 to 7 
2 to 3 

0 
01110. 0 

IUI. 

6 



TUBE 

6CL6 

6CS6 

6CU6 

6J5 

6M5 

SUB. 

6BV7 

6BW6 

6BY7 

6CK6 

6M5 

6BE6 

6BQ6GT 

12AT7 

12AU7 

12AV7 

12AX7 

12AZ7 

12BH7 

6CL6 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 6CL6-6M5 

PERF. 

G 

p 

G 

G 

G 

G 

E 

G 

E 

G 

p 

G 

G 

G 

CffiCUIT CHANGES NECESSARY 

Parallel circuits only. Rewire as follows: 
No. 8 to No. 3 

2&9 to 8 
6 to 2 0 

ORIG. 0 
SUI. 

If Nos. 1 and 7 are tied together, leave as is; if 
No. 7 is grounded and No. 1 goes through a bias 
network, remove the ground from No. 7 and move 
leads from No. 1 to No. 7. 

Parallel circuits only. Rewire as follows: 
to No. 2 

ORIG. 

No. 9 
3 
1 
7 
6 

to 8 
to 3 
to 9 
to 7 

Parallel circuits only. Rewire as follows: 
to No. 2 

0 
No.9 

7 
6 

01118. 3 

to 9 
to 7 
to 8 

Ground No. 6 

Rewire as follows: 
Reverse No. 1 and No. 3 

0. 
Reverse No. 6 and No. 7 
No. 8 to No. 1 
Ground No. 8 

OltlG. 

Rewire as follows: 
No. 9 to No. 2 
Remove wires from No. 3. 
No. 1 & 7 to No. 3 

8 to 1 
6 to 7 

0 
OlltG. 

Connect wires removed from No. 3 to No. 1 

No changes. 

No changes. 

0 
SUB. 

0 
sue. 

0 -· 
0 

SUB. 

This substitution utilizes both halves of the dual triode in parallel 
as the replacement tube. Same as 6J5 to 12AU7. In addition, 
connect Nos. 1 to 6, 2 to 7, and 3 to 8. 

0 
SUI. 

This substitution utilizes one half of the dual triode as the replace
ment tube. Change socket to noval and rewire as follows: 

Remove and tape up any wires connected 
to Nos. 1, 4 and 6. 
No. 2 to No. 4 & 5 

3 to 1 
ORIG. 5 to 2 

7 to 9 
8 to 3 

Same as 6J5 to 12AU7. Parallel circuits only. 

Same as 6J5 to 12AT7. 

Same as 6J5 to 12AU7. Parallel circuits only. 

Same as 6J5 to 12AU7. Parallel circuits only. 

Reverse 6CL6 to 6M5 procedure. 

7 

0 
sua. 



6Q4-6U8 SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

6Q4 6AM4 G Parallel circuits only. Rewire as follows: 
Remove and tape up any connections to No. 6. 
No. 8 to No. 6 

0 
5 to 8 
9 to 5 0 7 to 9 

ORIG. 4 to 7 
2 to 4 su•. 

3 to 2 
Do not use No. 3 for tie point. 

6R4 G Parallel circuits only. Rewire as follows: 
All connections to Nos. 1, 2, 7 and 8 must be 
moved to No. 1 

0 
No. 9 to No. 8 

0 
ORIG. sue. 

6R4 6Q4 G Parallei circuits only. Rewire as follows: 
Remove and tape up any connections to 
Nos. 2, 7 and 9 
No. 8 to No. 9 

0 0 ORIG. • 
$U8, 

6S8GT 6R8 G Parallel circuits only. Change socket to noval and rewire as follows: 
No. 1 on octal to No. 1 on noval 

2 to 7 
3 to 2 
4 to 6 0 5 to 3 

ORIG. 6 to 9 
7 to 4 SUI. 

8 to 5 
top cap to 8 

6V8 E Parallel circuits only. Change socket to noval and rewire as follows: 
No. 1 on octal to No. 2 on noval 

2 to 3 
3 to 7 

0 4 to 9 
5 to 8 

ORIG. 6 to 1 SUI. 

7 to 4 
8 to 5 

top cap to 6 

6SN7 6BL7 E Parallel circuits only. No changes. 
6BX7 E 

6T4 6AN4 G No changes. 

6T8 6AK8 G No changes. 

603 6V3 E Parallel circuits only. Rewire as follows: 
No. 3 to top cap 

608 6X8 G Rewire as follows ( only if Nos. 7 and 8 are tied together): 
No. 1 to No. 3 

0 2 to 7 

0 3 to 8 
6 to 9 

ORIG. 7&8 to 6 SUI. 

9 to 2 
Connect Nos. 1 and 6 together 

8 



TUBE 

6V3 

6V5GT 

6W6 

6X8 

12A4 

12AH8 

12AK7 

12AT6 

12B4 

12BY7 

12BZ7 

1288 

SUB. 

6U3 

6V6GT 

6G6 
6L6 
5881 

6U8 

12AU7 

12B4 

12BH7 

6AJ8 

12AX7 

6AQ6 

12A4 

6BY7 

12AX7 

19T8 
19V8 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 6V3-12S8 

PERF. 

G 

E 

p 

G 

G 

G 

G 

G 

E 

E 

G 

E 

E 

E 
E 

CIRCUIT CHANGES NECESSARY 

Parallel circuits only. Rewire as follows: 

0 
(Be careful not to exceed the tube rating) 

ORIG. 

top cap to No. 3 0 
SUB. 

Rewire as follows: 
Remove and tape up any wires connected to No. 2. 
Connect Nos. 8 and 2 together. 

ORIG 
sue 

Parallel circuits only. No changes. 

Rewire as follows: 
Connect Nos. 7 and 8 together. 
Nos. 1 & 6 to No. 8 

2 to 9 
3 to 1 
7 to 2 
8 to 3 

0 
OIIICI. 

9 to 6 

Rewire as follows: 
Remove and tape up any wires connected to Nos. 
6 and 8. 
No. 1 to No. 3 & 8 

3 to 9 
9 to 1&6 0 

OIIIG. Connect Nos. 2 and 7 together. 

No changes. 

Same as 12A4 to 12AU7. 

This will work if the 12AH8 was operating on 6 volts. 
Rewire as follows: 

0 --

Remove jumper between Nos. 4 and 5. No. 
9 to Nos. 4 or 5 (whichever has no connection) 
Connect Nos. 7 and 9 together. 

0 
OIIIG. 0 

sue. 

No changes. 

series circuits only. No changes. 

No changes. For other substitutes see 12A4. 

This can be used only where the 12BY7 is operating on 6.3 volts. 
Parallel circuits only. Rewire as follows: 

0 
OIIIG. 

Remove wires from No. 4 to 5 then No. 6 to No. 4. 
Ground No. 6 (internal shield) 
If No. 3 is grounded, remove the connections from 
this point. If No. 9 is free, ground it or connect 
to No. 1. 

0 
sua. 

Parallel circuits only. No changes. 

Same as 688 to 6T8. 
Same as 6S8 to 6V8. 

9 



I2SK7-I9Y3 SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF, CIRCUIT CHANGES NECESSARY 

12SK7 12887 E No changes, but in series circuits shunt 150 ohm 1 watt resistor 
across heater terminals, Nos. 2 and 7. 

12SQ7 26BK6 G Series circuits only. same as 12SQ7 to 12BK6. Add 300 ohm 2 watt 
resistor across Nos. 3 and 4. 

12887 12SK7 E Make necessary circuit changes to provide additional heater current. 
See page 12, Section 1. 

12V6 12A5 G Change socket to small 7 pin and rewire as follows: 
No. 2 on octal to No. 1 on 7 pin 

3 to 2 

0 4 to 3 
5 to 4 
7 to 7 ..... 
8 to 5 

12X4 6X4 E No changes, but add a 20 ohm 5 watt resistor in series with the heater. 

6X5 E same as 6X4 to 6X5, except to add a 20 ohm 5 watt resistor in series 
with the heater. 

14X7 19T8 G Series circuits only. Change socket to noval and rewire as follows: 
No. 1 on loctal to No. 4 on noval 

2 to 9 

0 3 to 8 
4 to 7 

ORIG. 5 to 1 or/& 6 SUI. 

6 to 2 
7 to 3 
8 to 5 

19V8 E Series circuits only. Change socket to noval and rewire as follows: 
No. 1 on loctal to No. 4 on noval 

2 to 1 

0 3 to 6 
4 to 3 
5 to 9 or/& 2 

(1111G. 6 to 7 
IUI. 

7 to 8 
8 to 5 

19AQ5 16A5 G Change socket to noval and rewire as follows: 
No. 1 & 7 to No. 2 

2 to 3 

0 3 to 4 0 4 to 5 
5 to 7 

OIIIG. 6 to 9 --Nos. 6 and 8 are internal connections 
Do not use for tie points. 

35B5 G Series circuits only. Some circuit changes may be necessary to 
provide the extra 15 filament volts. No other changes. 

19J6 6J6 E Rewire as follows: 
Disconnect heater terminals, Nos. 3 and 4. Connect 
these wires to a 125 ohm 3 watt resistor, which may 
be mounted out of the way. Use a 6 volt filament 
transformer to light the 6J6. 

19X3 19Y3 E No changes. 

19Y3 19X3 E No changes. 

10 



TUBE 

25BK5 

25L6 

26A6 

26A7 

26CG6 

26D6 

SUB. 

12BY7 

19AQ5 

25L6GT 

25BK5 

12BA6 

12L8GT 

28D7 

26A6 
12BA6 

12BE6 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 25BK5-2606 

PERF. 

p 

G 

E 

E 

G 

G 

G 

G 
G 

G 

CIRCUIT CHANGES NECESSARY 

Rewire. as follows: 

0 
No.l 

', 7 : & 7 

ORIG. 

to No. 7 
to 2 
to 1&3or9 0 

sue. 

No. 6 is heater tap. Do not use as tie point. Add 40 
ohm 5 watt resistor in series with the filament. 

Change socket to 7 pin and rewire as follows: 

0 
OIIIG. 

No. 1 to No. 5 
3&7 to 1&7 
4 to 3 
5 to 4 
6 to 2 

0 --8 to 6 
Remove and tape up any wires connected to Nos. 2 
and 9. In parallel circuits add a 40 ohm 2 watt re
sistor in series with one of the filament leads. In 
series circuits, shunt a 120 ohm 5 watt resistor 
across the filament leads. 

Change socket to octal and rewire as follows: 
No. 1 to No. 3 

3&7 to 5 
4 to 2 
5 to 7 
6 to 8 

0 
ORIG. 

sue. 
8 to 4 

Connections anchored to Nos. 2 and 9 may be placed 
on the free terminals of the octal socket. 

Change socket to nova! and rewire as follows: 
No. 2 on octal to No. 4 on nova! 

3 to 1 
4 to 8 
5 to 3 or 7 
7 to 5 
8 to 6 

0 
sue. 

No changes, except to add a 90 ohm 2 watt resistor in series with one 
heater lead. 

No changes, except to add a 90 ohm 2 watt resistor in series with 
heater. 

Change socket to !octal and rewire as follows: 
No. 1 on octal to No. 7 on !octal 

2 to 6 
3 to 2 
4 to 4 
5 to 3 -- 6 to 1 
7 to 8 
8 to 5 

No changes. 
Same as 26A6 to 12BA6. 

No changes, except to add 90 ohm 2 watt resistor in series 
with heater. (Parallel circuits only) 

ft 



2807-5670 

TUBE 

28D7 

28Z5 

50AX6G 

5590 

5591 

5670 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

SUB. PERF. 

26A7 G 

OZ4A/1003 G 

6BY5 E 

6CF6 

6CF6 

6BK7 

G 

G 

G 

CIRCUIT CHANGES NECESSARY 

Change socket to octal and rewire as follows: 
No. 1 on !octal to No. 6 on octal 

2 to 3 
3 to 5 
4 to 4 
5 to 8 
6 to 2 

CltllG. 

7 to 1 
8 to 7 

This will work if the requirements for proper operation of the 
gas rectifier are met. Change socket to octal and rewire as follows: 

ORIG. 

Remove and tapeup any wires connected to Nos. 
1, 4 and 8. 
No. 3 on !octal 

6 
7 

to No. 3 on octal 
to 5 
to 8 

Rewire as follows: 

0R1a. 

Remove wires from Nos. 2 and 7 and connect them 
to a 330 ohm 10 watt resistor. Remove and tape up 
any wires on No. 1. 
No. 4 to No. 1 

3 to 4 

SOIi. 

The 6BY5 must be lit from a 6.3 volt 2.0 ampere 
filament transformer. 

Parallel circuits only. No changes. 

Parallel circuits only. No changes. 

Parallel circuits only. Rewire as follows: 
Reverse No. 5 and No. 9 

2 3 
1 4 0 

ORIG. 0 
SUI. 

12 



SUBSTITUTING PICTURE TUBES IN TV RECEIVERS 

I. Connecting the External Conductive Tube 
Coating to Chassis 

When a picture tube that does not have an 
external conductive coating is substituted for one 
that has the external coating, it is generally 
necessary to install a metal finger to make con
tact with the coating in order to connect it to the 
chassis. Sometimes this finger is attached to the 
deflection yoke support bracket. Ordinarily a tube 
that does not have an external coating has a 500-
p,p,f capacitor connected from the anode lead to 
the chassis inside the high-voltage cage. It is 
normally not necessary to remove this capacitor 
when substituting a tube that has the external 
conductive coating. 

2. Installing a Capacitor from the Anode Lead to 
the Chassis 

When a tube that does not have the external 
conductive coating is substituted for one that has 
the external conductive coating, it is often neces
sary to install a capacitor from the anode lead 
to the chassis. In the substitutions listed here we 
have repeated the same value of 500 p,p,f. Ordin
arily this will be satisfactory. In some cases this 
capacitor will not be necessary. In others best 
satisfaction may be had with capacitances as high 
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as 2,000 p,p,f. This is according to individual cases 
and can be determined by trial. The most conven
ient location for this capacitor is inside the high
voltage cage. 

3. Dimensions 

Before attempting any of the substitutions 
listed here, make sure the substitute tube will fit 
into the available space. In the magnetic types 
try to choose a substitute with a neck length 
similar to the original. Differences in face plate 
curvatures may make it necessa:r;y, in some sub
stitutions listed, to change the mask. 

4. Change in Anode Connector 

Either the ball-type or cavity-type anode con
nector is used on picture tubes. Instructions 
specify when a change is necessary. 

5. Replacement or Deletion of Ion Trap 

It is necessary to replace the ion trap with the 
type required by the manufacturer of the substi
tute tube. Some tubes do not require an ion trap 
and are being substituted for others requiring 
either a single or dual ion trap. In these cases, 



SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

the instruction is "Remove ion trap." Other tubes 
requiring a single ion trap can be substituted for 
by installing a dual ion trap and vice versa. In 
these cases instructions are given. Some manu
facturers of picture tubes are using a new type 
gun requiring a single ion trap in tubes that 
formerly used a gun requiring a dual ion trap. It 
is therefore important to check the individual 
manufacturer's specification on the substitute tube 
being used. 

6. Electrostatic and Self-Focus Tubes 

When using electrostatic or self-focus tubes 
as substitutions for magnetically focused tubes, 
it is necessary to remove the focus coil from the 
neck of the tube and replace it with a magnetic 
centering device. The focus coil may be left in 
the receiver circuit-wise, in which case it should 
be mount~d in the cabinet in some position where 
it magnetic field has no effect on the picture. It 
may be replaced with a choke or resistor. The 
picture tube socket may have to be changed when 
it is necessary to bring out a lead from the focus 
electrode on the picture tube base except in the 
case of self-focus or automatic focus types. This 
lead should be connected to a d-c voltage point in 
the set which gives best focus. The voltage re
quired normally lies between 50 and 350 volts. 
Self-focus or automatic focus tubes have a special 
gun structure within the neck of the tube designed 
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to focus the tube automatically without the use 
of an external focus voltage. 

7. Substituting Electrostatic or Automatic Focus 
Types with Magnetic Types 

When replacing electrostatic focus types with 
magnetic focus types, discard the magnetic center
ing device and install a permanent magnet focus
ing device. This must be mounted on the yoke 
support with suitable metal brackets. It is prac
tical to replace an electrostatic focus tube using 
high-focus voltage with a type using low-focus 
voltage or a self-focus type. When doing this, it 
is desirable to remove the focus voltage rectifier 
as a safety measure. 

8. Differences in the Face Plate 

Differences in the face plate of the tube have 
little effect on whether or not they may be sub
stituted. Dark-faced tubes give better contrast 
than white-faced tubes. Some tubes are frosted to 
decrease reflections and others have an aluminized 
back for better contrast and brightness. Alum
inized tubes in some cases have higher anode 
voltage applied and this voltage should be re
duced in accordance with manufacturers' speci
fications when other than aluminized tubes are 
substituted. When substituting aluminized tubes 
for white- or gray-faced tubes, sufficient voltage 
is usually available for satisfactory operation. 



PICTURE TUBE SUBSTITUTIONS 7HP4-iOMP4A 

TUBE SUB. CHANGES NECESSARY 

7HP4 7QP4 Connect 500-µµf_, 20-kv capacitor from anode to chassis. Change anode 
connector to cavity type. Change ion trap to single. 

7NP4 7WP4 Connect external conductive coating to chassis. 

7QP4 7HP4 Change anode connector to ball type. Connect external conductive 
coating to chassis. Change ion trap to double. 

7WP4 7NP4 No changes. 

8AP4 8AP4A No changes. Substitute has dark face. 

8AP4.,\ 8AP4 No changes. Substitute has white face. 

10BP4 10BP4A No changes. Substitute has dark face. 

10BP4 
10BP4A 10CP4 Change anode connector to cavity type. Remove ion trap. 

10EP4 Change anode connector to cavity type. 

10FP4A 
10FP4 Remove ion trap. 

10CP4 10BP4 Only where 1" greater length is available. 
10BP4A Change anode connector to ball type. 

10EP4 Only where 1 • greater length is available. 
Change anode connector from ball to cavity type. 
Remove ion trap. 

10FP4 Change anode connector to cavity type. 
10FP4A 

10EP4 10BP4 Change anode connector from ball to cavity type. 
10BP4A 

10CP4 Remove ion trap. 

10FP4 Change anode connector from ball to cavity type. 
10FP4A Remove ion trap. 

10FP4 10FP4A No changes. 

10FP4 10BP4 Install double ion trap. 
10FP4A 10BP4A 

10CP4 Change anode connector to ball type. 

Change anode connector from cavity to ball type. 
10EP4 Install double ion trap. 

10MP4 10MP4A No changes. 

10MP4A 10MP4 No changes. 
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12JP4-12QP4A 

TUBE 

12JP4 

12JP4 

12KP4 

12KP4 
12KP4A 

12LP4 

12LP4 
12LP4A 

12QP4 

12QP4 
12QP4A 

SUB. 

12KP4 
12KP4A 

12LP4 
12LP4A 

12QP4 
12QP4A 

12RP4 

12TP4 

12VP4 
12VP4A 

12YP4 

12KP4A 

12JP4 

12QP4 
12QP4A 
12RP4 

12TP4 

12VP4 
12VP4A 

12YP4 

12LP4A 

12JP4 

12KP4 
12KP4A 

12QP4 
12QP4A 
12RP4 

12VP4 
12VP4A 
12TP4 

12YP4 

12QP4A 

12JP4 

12KP4 
12KP4A 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

CHANGES NECESSARY 

Connect external conductive coating to chassis. 
Change anode connector to cavity type. 

Only where 1 1/8" greater length is available. 
Change anode connector to cavity type. Install double ion trap. 

Install double ion trap. 

Install single ion trap. 

Only where 1 1/2" greater length is available. 
Change anode connector to cavity type. Install double ion trap. 

Change anode connector to cavity type. Install double ion trap. 

Only where 1" greater length is available. Change anode connector 
to cavity. Install single ion trap. Substitute is electrostatic focus. 
See No. 6 in picture tube article. 

No changes. Substitute has dark face. 

Change anode connector to cavity type. 

Connect 500-µµf, 20-kv capacitor from anode to chassis. Change 
anode connector to ball. Install single ion trap. 

Only where 1 1/2" greater length is available. Connect 500-µµ f, 
20-kv capacitor from anode to chassis. Install double ion trap. 

Install double ion trap. 

Only where 1 1/2" greater length is available. Install single ion 
trap. Substitute is electrostatic focus. See No. 6 in picture tube article. 

No changes. Substitute has dark face. 

Connect 500-µµf, 20-kv capacitor from anode to chassis. Change 
anode connector to ball type. Remove ion trap. 

Remove ion trap. 

Connect 500-µµf, 20-kv capacitor from anode to chassis. Change 
anode connector to ball type. Change ion trap to single. 

No changes. 

Change ion trap to single. Substitute is electrostatic focus. 
See No. 6 in picture tube article. 

No changes. Substitute has dark face. 

Remove ion trap. 

Connect external conductive coating to chassis. Change anode 
connectcr to cavity type. Remove ion trap. 
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TUBE 

12QP4 
12QP4A 

12RP4 

12TP4 

12UP4 

12UP4 
12UP4A 

12UP4B 

12VP4 

SUB. 

12LP4 
12LP4A 

12RP4 

12TP4 

12VP4 
12VP4A 

12YP4 

12JP4 

12KP4 
12KP4A 

12LP4 
12LP4A 

12QP4 
12QP4A 

12TP4 

12VP4 
12VP4A 

12YP4 

12JP4 

12KP4 
12KP4A 

12QP4 
12QP4A 

12RP4 

12VP4 
12VP4A 

12YP4 

12UP4A 

12UP4B 

12UP4 
12UP4A 

12VP4A 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE t2QP4A-12VP4 

CHANGES NECESSARY 

Only where 1 1/2• greater length is available. 
Connect external conductive coating to chassis. Change anode 
connector to cavity type. Install ion trap. 

No changes. 

Only where 1 l/2• greater length is available. 
Change anode connectoc to cavity type. Change ion trap 
to double. 

Connect external conductive tube coating to chassis. Only where 1 • 
greater length is available. Change anode connector to cavity type. 
Change ion trap to double. 

Only where 1 l/2• greater length is available. Connect external 
tube coating to chassis. Change anode connector to cavity type. 
Substitute is electrostatic focus. See No. 6 in picture tube article. 

Remove ion trap. 

Connect external conductive tube coating to chassis. Change 
anode connector to cavity type. Remove ion trap. 

Only where 1 l/2" greater length is available. Connect external 
conductive tube coating to chassis. Change anode connector to 
cavity type. Change ion trap to double. 

No changes. 

Only where 1 l/2" greater length is available. Change anode 
connector to cavity type. Change ion trap to double. 

Only where 1 l/2" greater length is available. Connect 
external conductive coating to chassis. Change anode 
connector to cavity type. Change ion trap to double. 

Only where 1 1/2• greater length is available. Change anode 
connectoc to cavity type. Substitute is electr~tatic focus. See 
No. 6 in picture tube article. 

Change anode connector to ball type, Remove ion trap. 

Connect external conductive tube coating to chassis. 
Remove ion trap. 

Change anode connectoc to ball type, Change ion trap to single. 

Connect external conductive tube coating to chassis. 

Connect external conductive tube coating to chassis. 
Change ion trap to single. Substitute is electrostatic 
focus. See No. 6 in picture tube article. 

No changes. Substitute has dark face. 

Change to single ion trap. 

Change to double ion trap. 

No changes. Substitute bas dark face. 
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I4BP4-I5CP4 

TUBE 

14BP4 

14BP4 
14BP4A 

14CP4 

14DP4 

14EP4 

14FP4 

15AP4 

15CP4 

SUB. 

14BP4A 

14EP4 
14CP4 

14DP4 

14FP4 

14BP4 
14BP4A 
14EP4 

14DP4 

14FP4 

14BP4 
14BP4A 
14CP4 
14EP4 

14FP4 

14BP4 
14BP4A 
14CP4 

14DP4 

14FP4 

14BP4 
14BP4A 
14CP4 
14EP4 

14DP4 

15CP4 

15DP4 

16CP4 

16LP4 
16LP4A 
16ZP4 

15AP4 

15DP4 

16CP4 

16LP4 
16LP4A 
16ZP4 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

CHANGES NECESSARY 

No changes. 

No changes. 

Connect 500-µµf, 20-kv capacitor from anode to chassis. 
Change ion trap to double. 

Connect 500-µµf, 20-kv capacitor from anode to chassis. 

No changes. 

Connect 500-µµf, 20-kv capacitor from anode to chassis. 
Change ion trap to double. 

Connect 500-µµf, 20-kv capacitor from anode to chassis. 

Connect external conductive coating to chassis. 
Change ion trap to single. 

Change ion trap to single. 

No changes. 

Connect 500-µµf, 20-kv capacitor from anode to chassis. 
Change ion trap to double. 

Connect 500-µµf, 20-kv capacitor from anode to chassis. 

Connect external conductive coating to chassis. 

Change ion trap to double. 

Only where 1 • greater length is available. Change anode 
connector to cavity type. Install double ion trap. 

Change ion trap to single. 

Only where l" greater lengthis available. Change anode 
connector to cavity type. Install double ion trap. 

Only where 2• greater length is available. Connect external 
conductive coating to chassis. Install double ion trap. 

Change ion connector to ball type. Remove ion trap. 

Change ion connector to ball type. Change ion trap to single. 

No changes. 

only where 1 • greater length is available. Connect external 
conductive tube coating to chassis. 
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TUBE 

15DP4 

16AP4 

16AP4A 

16AP4 
16AP4A 

16CP4 

16DP4 

16DP4 
16DP4A 

16EP4 

16EP4 
16EP4A 
16EP4B 

16FP4 

16GP4 

16HP4 

16HP4 
16HP4A 

16JP4 

16JP4 
16JP4A 

SUB. 

15AP4 

15CP4 
16CP4 

16LP4 
16LP4A 
16ZP4 

16AP4A 

16AP4 

16AP4B 

15AP4 
15CP4 

15DP4 

16LP4 
16LP4A 
16ZP4 

16DP4A 

16FP4 

16HP4 
16HP4A 
16JP4 
16JP4A 
16MP4 
16MP4A 

16EP4A 
16EP4B 

16AP4 
16AP4A 
16AP4B 

16HP4 
16HP4A 
16JP4 
16JP4A 
16MP4 
16MP4A 

16GP4A 
16GP4B 

16HP4A 

16JP4 
16JP4A 

16MP4 
16MP4A 

16JP4A 

16DP4 
16DP4A 
16FP4 
16FP4A 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

CHANGES NECESSARY 

Install single ion trap. 

15DP4-I6JP4A 

Only where 1" greater length is available. Change anode 
connector to cavity type. Change ion trap to double. 
Only where 2" greater length is available. Connect external 
conductive tube coating to chassis. Change anode connector 
to cavity type. Change ion trap to double. 

No changes. 

No changes. 

No changes. 

Change anode connector to ball type. Remove ion trap. 
No changes. 
Change anode connector to ball type. Change ion trap to single. 
Only where 1" greater length is available. Connect external conductive 
tube coating to chassis. 

No changes. 

Change anode connector to ball type. Change ion trap to single. 

Connect external conductive tube coating to chassis. 

Connect external conductive tube coating to chassis. 

No changes. 

Only where 2-5/8" additional length is available. Change ion 
trap to double. 

Only where 1 • greater length is available. Connect external 
conductive tube coating to chassis. Change anode connector 
to cavity type. Change ion trap to double. 

Only where 2" greater length is available. Connect external 
conductive tube coating to chassis. Change anode connector 
to cavity type. Change ion trap to double. 

No changes. 

No changes. 

No changes. 

Only where 1• greater length is available. No changes. 

No changes. 

Connect 500-µµf, 20 kv capacitor from anode to chassis. 

Change anode connector to ball type. Change ion trap to single. 
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16JP4-16RP4 

TUBE 

16JP4 
16JP4A 

16KP4 

16KP4 
16KP4A 

16LP4 

16LP4 
16LP4A 

16MP4 

16MP4 
16MP4A 

16QP4 

l6RP4 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

SUB. 

16HP4 
16HP4A 

16MP4 
16MP4A 

16KP4A 

16QP4 

16RP4 

16TP4 

16UP4 

16XP4 

16LP4A 

15AP4 

15CP4 

15DP4 

16CP4 

16ZP4 

16MP4A 

16KP4 
16KP4A 

16RP4 

16TP4 

16UP4 

16XP4 

16KP4 
16KP4A 

16QP4 

16TP4 

16UP4 

16XP4 

CHANGES NECESSARY 

No changes. 

Only where 1 • greater length is available. 
No changes. 

No changes. 

Install 500-µµf, 20-kv capacitor from anode to chassis. 
Change ion trap to double. 

No changes. 

No changes. 

Install 500-µµf, 20-kv capacita- from anode to chassis. 

Install 500-µµf, 20-kv capacitor from anode to chassis. 
Change ion trap to double. 

No changes. Substitute has dark face. 

Connect 500-µµf, 20-kv capacitor from anode to chassis. 
Change anode connectcx- to ball type. Remove ion trap. 

Connect 500-µµf, 20-kv capacitor from anode to chassis. 

Connect 500-µµf, 20-kv capacitor from anode to chassis. 
Change anode connector to ball type. Change ion trap to single. 

Connect 500-µµf, 20-kv capacitor from anode to chassis. 

No changes. 

No changes. 

same as 16JP4 substitutes. 

Connect external conductive tube coating to chassis. 
Change ion trap to single. 

Connect external conductive tube coating to chassis. 
Change ion trap to single. 

Connect external conductive tube coating to chassis. 
Change ion trap to single. 

Change ion trap to single. 

No changes. 

No changes. 

Change ion trap to double. 

No changes. 

Install 500-µµf, 20-kv cape.cita- from anode to chassis. 

Install 500-µµf, 20-kv capacitor from anode to chassis. 
Change ion trap to double. 
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TUBE 

16SP4 

16SP4A 

16SP4 
16SP4A 

16TP4 

16UP4 

16VP4 

16WP4 

16WP4A 

SUB. 

16SP4A 

16SP4 

16VP4 

16WP4 

16YP4 

16WP4A 

16KP4 
16KP4A 

16QP4 

16RP4 

16UP4 

16XP4 

16KP4 
16KP4A 

16QP4 

16RP4 

16TP4 

16XP4 

16SP4 
16SP4A 

16WP4 

16WP4A 

16YP4 

16SP4 
16SP4A 

16VP4 

16WP4A 

16YP4 

16SP4 
16SP4A 
16VP4 

16WP4 

16YP4 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

CHANGES NECESSARY 

No changes. 

No changes. 

Install 500-µµf, 20-kv capacitor from anode to ground. 
Change ion trap to single. 

Install 500-µµf, 20-kv capacitor from anode to chassis. 

Change ion trap to single. 

No changes. 

Only where l" greater length is available. No changes. 

Install 500-µµf, 20-kv capacitor from anode to chassis. 
Change ion trap to double. 

Only where 1 • greater length is available. No changes. 

Install 500-µµf, 20-kv capacitor from anode to chassis. 

Install 500-µµ f, 20-kv capacitor from anode to chassis. 
Change ion trap to double. 

Connect external conductive tube coating to chassis. 

Change ion trap to double. 

Connect external conductive tube coating to chassis. 

Connect external conductive tube coating to chassis. 

Change ion trap to double. 

Connect external conductive tube coating to chassis. 
Change ion trap to double. 

Change ion trap to double. 

Connect external conductive tube coating to chassis. 
Change ion trap to double. 

Connect external conductive tube coating to chassis. 

Connect external conductive tube coating to chassis. 

Change ion trap to single. 

Connect external conductive tube coating to chassis. 

Connect external conductive tube coating to chassis. 
Change ion trap to single. 

No changes. 

Install 500-µµf, 20-kv capacitor from anode to chassis. 
Change ion trap to single. 

Install 500-µµf, 20-kv capacitor from anode to chassis. 

Change ion trap to single. 
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16XP4-17CP4A 

TUBE 

16XP4 

16YP4 

16ZP4 

17AP4 

17BP4 

17BP4A 

17BP4A 
17BP4B 
17BP4C 

17CP4 

17CP4A 

SUB. 

16KP4 
16KP4A 

16QP4 

16RP4 

16TP4 

16UP4 

16WP4A 

16SP4 
16SP4A 

16VP4 

16WP4 

17BP4 

17BP4A 
17BP4B 
17BP4C 

17JP4 

17KP4 

17AP4 

17BP4A 
17BP4B 
17BP4C 

17JP4 

17KP4 

17BP4B 
17BP4C 

17AP4 

17BP4 

17JP4 

17KP4 

17CP4A 

17CP4 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

CHANGES NECESSARY 

Connect external conductive tube coating to chassis. 
Change ion trap to double. 

No changes. 

Connect external conductive tube coating to chassis. 
Change ion trap to single. 

Connect external conductive tube coating to chassis. 
Change ion trap to single. 

Change ion trap to single. 

Change ion trap to double. 

Change ion trap to double. 

Install 500-µµf, 20-kv capacitor from anode to chassis. 

Install 500-µµf, 20-kv capacitor from anode to chassis. 
Change ion trap to double. 

Same as 16LP4 substitutes. 

Install 500-µµf, 20-kv capacitor from anode to chassis. 

No changes. 

No changes. 

Substitute type is self-focus electrostatic. 
See No. 6 in picture tube article. 

Connect external conductive tube coating to chassis. 

Connect external conductive tube coating to chassis. 

Connect external conductive tube coating to chassis. 

Substitute type is self-focus electrostatic. 
See No. 6 in picture tube article. 

No changes. 

No changes. 

Install 500-µµf, 20-kv capacitor from anode to chassis. 

No changes. 

Substitute type is self-focus electrostatic. 
See No. 6 in picture tube article. 

No changes. 

No changes. 
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TUBE 

17FP4 

17FP4A 

17FP4 
17FP4A 

17HP4 

17HP4A 

17HP4 
17HP4A 

17JP4 

17KP4 

17LP4 

17LP4 
17LP4A 

17QP4 

17RP4 

17SP4 

17UP4 

17UP4 

17VP4 

SUB. 

17FP4A 

17FP4 

17KP4 

17HP4A 

17HP4 

17KP4 

17RP4 

17AP4 

17BP4 

17BP4A 
17BP4B 
17BP4C 

17KP4 

17HP4 
17HP4A 

17BP4 
17BP4A 

17LP4A 

17SP4 

17VP4 

17SP4 

17UP4 

17HP4 
17HP4A 

17KP4 

17LP4 
17LP4A 

17QP4 

17SP4 

17LP4 
17LP4A 

17SP4 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

CHANGES NECF.sSARY 

No changes. 

No changes. 

No changes. Focus voltage rectifier may be removed 
as a safety measure. 

No changes. 

No changes. 

No changes. 

No changes. 

No changes. 

Install 500-µµf, 20-kv capacitor from anode to chassis. 

No changes. 

17FP4-17VP4 

Substitute is self-focus electrostatic. See No. 6 in picture tube article. 

Original type is self-focus. substitute is external control 
electrostatic focus. See No. 6 in picture tube article. 

Original type is self-focus. Substitute is magnetic focus. 
See No. 7 in picture tube article. 

No changes. 

No changes. 

No changes. 

substitute is self-focus electrostatic. See No. 6 in picture tube article. 

No changes. 

No changes. 

No changes. 

Substitute is external control electrostatic. See No. 6 in picture tube article. 

No changes. 

Substitute is self-focus electrostatic. See No. 6 in picture tube article. 

No changes. 

No changes. 
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19AP4-20CP4C 

TUBE 

19AP4 

19AP4A 
19AP4B 
19AP4C 
19AP4D 

19DP4 

19DP4A 

19DP4 
19DP4A 

19EP4 

19FP4 

19GP4 

19JP4 

20CP4 

20CP4A 

20CP4C 

SUB. 

19AP4A 
19AP4B 
19AP4C 
19AP4D 

19DP4A 

19DP4 

19FP4 

19GP4 

19JP4 

19DP4 
19DP4A 

19GP4 

19DP4 
19DP4A 

19FP4 

19EP4 

20CP4A 

2ocP4C 

20DP4 

20DP4A 

20JP4 

20CP4 

20CP4C 

20DP4 

20DP4A 

20JP4 

20CP4 

20CP4A 

20DP4 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

CHANGES NECESSARY 

No changes. Substitute has gray face. 
No changes. Substitute has gray frosted face. 
No changes. Substitute has gray aluminum face. 
No changes. Substitute has clear frosted face. 

Refer to above. 

No changes. Substitute has gray face. 

No changes. Substitute has clear face. 

Install 500-µµf, 25-kv capacitor from anode to chassis. 

Install 500-µµf, 25-kv capacitor from anode to chassis. 
Change ion trap to single. 

No changes. 

Connect external conductive tube coating to chassis. 

Change ion trap to single. 

Connect external conductive tube coating to chassis. Change 
ion trap to double. 

Change ion trap to double. 

No changes. 

No changes. 

No changes. Substitute has treated face. 

No changes. 

Connect external conductive tube coating to chassis. 

Connect external conductive tube coating to chassis. Substitute is 
self-focus electrostatic. See No. 6 in picture tube article. 

Connect external conductive tube coating to chassis. 

Install 500-µµf, 25-kv capacitor from anode to chassis. 

Install 500-µµf, 25-kv capacitor from anode to chassis. 

No changes. 

Substitute is self-focus electrostatic. See No. 6 in picture tube article. 

No changes. Substitute has treated face. 

Connect external conductive tube coating to chassis 

No changes. 
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TUBE 

20CP4C 

20DP4 

20DP4A 

20FP4 

20GP4 

20HP4 

20HP4 
20HP4B 

21EP4 

21EP4A 

21EP4A 
21EP4B 

21FP4 

SUB. 

20DP4A 

20JP4 

20CP4 
20CP4C 

20DP4A 

20CP4A 

20JP4 

20CP4 
20CP4C 

20DP4 

20JP4 

20GP4 

20JP4 

20FP4 

20JP4 

20HP4B 

20HP4A 

20JP4 

20LP4 

21EP4A 
21EP4B 

21KP4 

21KP4A 

21EP4B 

21KP4 

21EP4 

21KP4A 

21FP4A 

21KP4 

21KP4A 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

CHANGES NECESSARY 

Connect external conductive tube coating to chassis. 

20CP4C-21FP4 

Substitute is self-focus electrostatic. See No. 6 in picture tube article. 

No changes. 

Connect external conductive tube coating to chassis. 

Connect external conductive tube coating to chassis. 

Install 500-µµf, 25-kv capacitor from anode to chassis. 

Install 500-µµf, 25-kv capacitor from anode to chassis. 

Install 500-µµf, 25-kv capacitor from anode to chassis. 

Substitute is self-focus electrostatic. See No. 6 in picture tube article. 

Connect external conductive tube coating to chassis. 

No changes. Focus voltage rectifier may be removed as a safety measure. 

Install 500-µµf, 25-kv capacitor from anode to chassis. 

No changes. Focus voltage rectifier may be removed as a safety measure. 

No changes. Substitute bas treated face. 

Connect external conductive tube coating to chassis. 

Connect external conductive tube coating to chassis. 

Connect external conductive tube coating to chassis. 

Connect external conductive tube coating to chassis. 

Substitute is self-focus electrostatic. See No. 6 in picture tube article. 

Connect external conductive tube coating to chassis. Substitute 
is self-focus electrostatic. See No. 6 in picture tube article. 

No changes. Substitute is aluminized. 

Substitute is self-focus electrostatic. See No. 6 in picture tube article. 

Install 500-µµf, 25-kv capacitor from anode to chassis. 

Substitute is self-focus electrostatic. See No. 6 in picture tube article. 

Connect external conductive tube coating to chassis. 

No changes. 

Connect external conductive tube coating to chassis. 
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21FP4A-27RP4 

TUBE 

21FP4A 

21KP4 

21KP4A 

21WP4 

21ZP4 

21ZP4A 

22AP4 

22AP4A 

24AP4 

24AP4B 

27EP4 

27GP4 

27NP4 

27RP4 

SUB. 

21FP4 

21KP4 

21KP4A 

21KP4A 

21KP4 

20CP4 
20CP4C 

20CP4A 

20DP4 

20DP4A 

20JP4 

21ZP4A 

21ZP4 

22AP4A 

22AP4 

24AP4A 
24AP4B 

24AP4 
24AP4A 

27GP4 

27NP4 

27RP4 

27EP4 

27NP4 

27RP4 

27EP4 

27GP4 

27RP4 

27EP4 

27GP4 

27NP4 

SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

CHANGES NECESSARY 

Install 500-µµf, 25-kv capacitor from anode to chassis. 

Install 500-µµf, 25-kv capacitor from anode to chassis. 

No changes. 

Connect external conductive tube coating to chassis. 

Install 500-µµf, 25-kv capacitor from anode to chassis. 

Install 500-µµf, 25-kv capacitor from anode to chassis. 

No changes. 

Install 500-µµf, 25-kv capacitor from anode to chassis. 

No changes. 

Substitute is self-focus electrostatic. See No. 6 in picture tube article. 

Connect external conductive tube coating to chassis. 

Install 500-µµf, 25-kv capacitor from anode to chassis. 

No changes. 

No changes. 

No changes. 

No changes. 

No changes. 

No changes. 

No changes. 

No changes. 

Connect external conductive tube coating to chassis. 

Connect external conductive tube coating to chassis. 

No changes. 

No changes. 

No changes. 

No changes. 

No changes. 

No changes. 



CUMULATIVE INDEX 

The following index contains all the tubes listed in the RECEMNG TUBE SUBSTITUTION GUIDE
BOOK, including those given in the First and Second Supplements, for which substitutions are given. Where 
(0) precedes the page number, the substitution information is given on the page referred to in the original 
RECEIVING TUBE SUBSTITUTION GUIDEBOOK; where (1) precedes the page number, the substitution in
formation is given on the page referred to in the First Supplement; and where (2) precedes the page number, 
the substitution information is given on the page referred to in the Second Supplement. 

RECEIVING TUBES 

TUBE PAGE TUBE PAGE TUBE PAGE 

00A (0)33 1A7 (0)34 1C7 (0)37 
(1) 14 

0lA (0)33 1C8 (0)37 
1A7 (0)35 

0A2 (0)33 1C21 (0)37 
1AB5 (0)35 

0A3 (0)33 1D5 (0)38 
(1) 13 1AC5 (0)35 

1D5GT (Z) 1 
0A4 (0)33 1AD4 (0)35 

1D7 (0)38 
0B2 (0)33 1AD5 (0) 35, 36 

1D8 (0)38 
0B3 (0)33 1AE4 (0)36 

(1) 14 1E4 (0)38 
0C3 (0)33 

1AF4 (0)36 1E5 (0)38 
0D3 (0)33 

1AF5 (0)36 1E7 (0)38 

0Y4 (0)33 (1) 14 
1E8 (0)38 

0Y4G (0)33 1B3 (0)36 
(1) 14, 15 1F4 (0)38 

0Z4 (0)33 (2) 1 (1) 15 
(1) 13, 14 

1B4 (0)36 1F5 (0)38 
0Z4A (0)33 (1) 15 

1B5 (0)36 
1A3 (0)33 1F6 (0)38 

1B7 (0) 36, 37 
1A4 (0)33 1F7 (0)39 

(1) 14 1B8 (0)37 
104 (0)39 

1A4 (0)34 1C3 (0)37 
105 (0)39 

1A5 (0)34 1C5 (0)37 (1) 15 
(1) 14 (1) 15 

106 (0)39 
1A6 (0)34 1C6 (0)37 (1) 15 

27 



SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE PAGE TUBE PAGE TUBE PAGE 

1H4 (0)39 1N6 (0)44, 45 1W5 (0)48 

(1) 15 
1P5 (0)45 1X2 (0)48 

1H5 (0)39 (1) 18 (1)19, 20 

(1)15 (2)1 

1Q5 (0)45 
1H6 (0)39 (1) 18 1X2A (1)20 

(2) 1 

1J5 (0)39 1Q6 (0)45 
(1) 16 1Y2 (1)20 

1R4/1294 (0)45 
1J6 (0)39 1Z2 (0)48 

(1) 16 1R5 (0)45 (1)20 

1L4 (0)39 184 (0)46 2A3 (0)48 

(1) 16 (1) 18, 19 (1)20 

1L6 (0)40 1S5 (0)46 2A4G (0)48 
(1) 16 (1)19 

2A5 (0)48 
1LA4 (0)40 1S6 (0)46 

(1) 16 2A6 (0)48 
1SA6 (0)46 

1LA6 (0)40, 41 (1) 19 2A7 (0)48 

1LB4 (0)41 1SB6 (0)46 2B7S (0)49 
(1) 16 

1T4 (0)46, 47 2B25 (0)49 

1LB6 (0)41 (1) 19 
2C4 (0)49 

1LC5 (0)41, 42 1T5 (0)47 
(1) 19 2C21 (0)49 

1LC6 (0)42 
1T6 (0)47 2C22 (0)49 

1LD5 (0)42, 43 
1U4 (0)47 2C51 (0)49 

1LE3 (0)43 (1) 19 
(1)16, 17 2C52 (0)49 

1U5 (0)47 
1LG5 (0)43 2D21 (0)49 

(1)17 1U6 (0)47 
2E5 (0)49 

1LH4 (0)43 lV (0)47 
(1) 17, 18 (1) 19 2E26 (0)49 

1LN5 (0)43, 44 1V2 (0)47 2E30 (0)49 
(1)18 

1V5 (0)47 2E31 (0)49 

1N5 (0)44 
(1)18 1W4 (0)48 2E32 (0)49 

(1) 19 
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SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE PAGE TUBE PAGE TUBE PAGE 

2E35 (0)49 3LE4 (0)52 5Y3 (0)55 
(1) 21 (2) 1 

2E36 (0)49 
3LF4 (0)52 5Y4 (0)55 

2E41 (0)49 (1)21 (2) 1 

2E42 (0)49 3Q4 (0)52 5Z3 (0)55 
(2) 1 

2G5 (0)49 3Q5 (0)52 
5Z4 (0)56 

2G21 (0)50 3Q5 (0)53 (2) 1 

2G22 (0)50 384 (0)53 6A3 (0)56 

2S/4S (0)50 3V4 (0)53 6A4 (0)56 

2V3 (0)50 4A6 (0)53 6A4/LA (0)56 

2W3 (0)50 5A6 (0)53 6A5 (0)56 

2X2/879 (0)50 5AW4 (2) 1 6A6 (0)56 
(1)21 

2Y2 (0)50 5AX4 (0)53 
6A7 (0)56, 57 

2Z2/G84 (0)50 5AZ4 (0)53 (1)21 
(2) 1 

3A4 (0)50 6A8 (0)57 
5R4GY (0)53 (1) 21, 22 

3A5 (0)50 (2) 1 
6AB4 (0)57, 58 

3A8GT (0)50 5T4 (0)53 (2) 1 
(2) 1 

3B4 (0)50 6AB5/6N5 (0)58 
5T4 (0)54 

3B5 (0)50, 51 (2) 1 6AB6 (0)58 
(1)20 

5U4 (0)54 6AB7/1853 (0)58 
3B7 (0)51 (2) 1 

6AC5G (0)58 
3B7/1291 (0)51 5V4 (0)54 

(2) 1 6AC5GT (0)59 
3C5 (0)51 

5W4 (0)54 6AC6 (0)59 
3C6 (0)51 (2) 1 

6AC7 (0)59 
306/1299 (0)51 5X3 (0)54 

6AC7/1852 (0)59 
3E5 (0)51 5X4 (0)54 

(2) 1 6AD4 (0)59 
3E6 (0)51 

6AD5 (0)59 
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SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE PAGE TUBE PAGE TUBE PAGE 

6AD6 (0)59 6AK7 (0)62 6AT6 (0)64, 65 

6AD7 (0)60 6AK8 (2) 3 6AU5 (0)65 
(1)22 (1)23 

6AL5 (0)62 
6AE5 (0)60 (1)23 6AU6 (0)65, 143 

(1)22 (1)24 
6AL6 (0)62 

6AE6 (0)60 (1)23 6AV5 (0)65 

6AF4 (2) 1 6AL7 (0)62 6AV6 (0)65 
(2) 3 

6AF5 (0)60 6AM4 (2) 3 
(1)22 6AW7 (0)65 

6AM5 (0)62 
6AF6 (0)60 (2) 3 6AX4 (1)24 

6AF7 (0)60 6AM6 (0)62, 63 6AX5 (0)65 

6AG5 (0)60 6AN4 (2) 3 6AX6 (0) 65, 66 
(1)22 
(2) 1 6AN5 (0)63 6B4 (0)66 

6AG6G (0)60 6AN6 (0)63 6B5 (0)66 

6AG7 (0)60 6AN7 (0)63 6B6 (0)66 

6AH4 (2) 2 6AQ5 (0)63 6B7 (0)67 
(1)23 

6AH5 (0)61 (2) 3 6B8 (0)67 

6AH6 (0)61, 143 6AQ6 (0)63 6BA5 (0)67 
(2) 2 (1)23 

6BA6 (0)67 
6AH7 (0)61 6AQ7 (0)63 (1)24 

(2) 3 
6AJ4 (2) 2 6AR5 (0)64 

6BA7 (0)67 
6AJ5 (0)61 6AR6 (0)64 

(2) 2 (1)23 6BC5 (0)67 
(1)24 

6AJ7 (0)62 6AR7 (0)64 (2) 3 

6AJ8 (2) 2 6AS5 (0)64 6BC7 (0)68 
(2) 3 

6AK5 (0)62 6BD5 (0)68 
(1)22 6AS6 (0)64 
(2) 2 6BD6 (0)68 

6AS7G (0)64 
6AK6 (0)62 6BD7 (0)68 

(2) 3 
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SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE PAGE TUBE PAGE TUBE PAGE 

6BE6 (0)68 6BY5 (0)69 6E5 (0)73 
(2) 4 

6BF5 (0)68 6E6 (0)73 
6BY7 (2) 5 (1)25 

6BF6 (0)68 
6BZ7 (2) 5 

6BF7 (0)68 6E7 (0)73 

6C4 (0)69, 70 
6BG6 (0)68 (2) 5 6E8 (0)73 

(1)24 
6C5 (0)70 6F4 (0)73 

6BG7 (0)68 (1)24 
(2) 5 

6F5 (0)73, 74 6BH6 (0)68 
(1)24 6C6 (0)70, 71, 143 

6F6 (0)74, 143 
6BJ6 (0)68, 69 6C7 (0)71 (1)25 

(2) 3 
6C8 (0)71, 72 6F7 (0)74 

6BK5 (2) 4 (1)25 
6CB6 (0)72 

6BK6 (0)69 (1)25 
(2) 5 6F8 (0)74 

6BK7 (2) 4 (1)25 

6CD6 (0)72 
6BL7 (1)24 (1)25 605 (0)75 

(2) 4 
6CF6 (2) 6 606 (0)75 

6BM5 (2) 4 
6CG6 (1)25 6H4 (0)75 

6BN6 (0)69 (2) 5, 6 
6H5 (0)75 

6BN7 (1)24 6CH6 (2) 6 

6H6 (0)75 
6BQ6 (0)69 6CK6 (2) 6 

(2) 4 
6CL6 (2) 6, 7 6H8 (0)75 

6BQ7 (1)24 
(2) 4 6CS6 (2) 7 6J4 (0)75, 76 

6BT6 (0)69 6CU6 (2) 7 6J5 (0)76 
(2) 4 (1)25 

6D4 (0)72 (2) 7 
6BU6 (0)69 

6D6 (0)72 6J6 (0)76 
6BW6 (2) 4 (1)26 

6D7 (0)72 
6BX6 (2) 4 6J7 (0)76, 77, 143 

6D8 (0)72 
6BX7 (2) 4 6J8 (0)77, 78 

(1)26 
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SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE PAGE TUBE PAGE TUBE PAGE 

6K4 (0)78 6Q6 (0)82 6SK7 (0)87, 88 
(1)29 

6K5 (0)78 6Q7 (0)82, 83 
(1)27 6SL7 (0)88 

6K6 (0)78, 79 
(1)29 

(1)26 6R4 (0)83 6SN7 (0)88, 89 
(2) 8 (1)29 

6K7 (0)79, 80 (2) 8 
6R6 (0)83 

6K8 (0)80 6SQ7 (0)89, 90 
(1)26 6R7 (0)83 (1)29 

(1)27 
6L4 (0)80 6SR7 (0)90 

6R8 (0)83 (1) 30 

6L5 (0)80 (1)27 
(1)26 6887 (0)90 

6S4 (1)27 
6L6 (0)80, 81 6ST7 (0)91 

(1)26, 27 686 (0)84 
6SU7 (0)91 

6L7 (0)81 6SA7 (0)84 
(1)28 6SV7 (0)91 

6M5 (0)81 
(2) 7 6S7 (0)84 6SZ7 (0)91 

6M6G (0)81 6S8 (1)27 6T4 (2) 8 

6M7G (0)81 6S8GT (2) 8 6T5 (0)91 

6M8GT (0)81 6SB7Y (0)84 6T6 (0)91 
(1)28 

6N4 (0)81 6T7 (0)91 
6SC7 (0)84, 85 

6N5 (0)81 (1)28 6T8 (0)91, 143 
(1)30 

6N6 (0)81 6SD7 (0)85 (2) 8 

6N7 (0)81, 82 6SE7 (0)85 6U3 (2) 8 

6N8 (0)82 6SF5 (0)85, 86 6U4 (0)91 
(1)30 

6P5 (0)82 6SF7 (0)86 
(1)27 6U5/6G5 (0)91 

6SG7 (0)86 (1)30 
6P7 (0)82 (1)28 

(1)27 6U6 (0)91, 92 
6SH7 (0)86 (1)30 

6P8G (0)82 (1)29 
6U7 (0)92 

6Q4 (2) 8 6SJ7 (0)86, 87 
(1)29 6U8 (1)30 

RO5G {0)82 12\ R 
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SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE PAGE TUBE PAGE TUBE PAGE 

6V3 (2) 9 7A4 (0)97 7C7 (0) 102, 103 
(1)31 (1)33 

6V4 (0)92 
7A5 (0)97 7D7 (0)103 

6V5GT (2) 9 
7A6 (0)97 7E5 (0)103 

6V6 (0)92, 93 
(1)30 7A7 (0) 97, 98 7E6 (0) 103 

(1)31, 32 (1)33 
6V7 (0)93 

7A8 (0)98 7E7 (0) 103 
6V8 (0) 30, 31 (1)32 

7F7 (0) 103 
6W4 (0)93 7AB7 (0) 98, 99 

(1)31 7F8 (0) 104 
7AD7 (0)99 (1)33 

6W5 (0)93 
7AF7 (0)99 7G7 (0) 104 

6W6 (0)93 (1)32 
(1)31 707/1232 (0) 104 
(2) 9 7AG7 (0)99 

7G8 (1)33 
6W7 (0)93, 94 7AH7 (0)99 

7H7 (0) 104 
6X4 (0)94 7AJ7 (0)99 

7J7 (0) 104 
6X5 (0)94, 95 7AK7 (0)99 (1)33 

6X6G (0)95 7B4 (0) 100 7K7 (0) 105 
(1)32 

6X8 (1)31 7L7 (0) 105 
(2) 9 7B5 (0) 100 

(1)32 7N7 (0) 105 
6Y3G (0)95 (1)33, 34 

7B6 (0) 100 
6Y5 (0)95 (1)32 7Q7 (0) 105 

(1)34 
6Y6 (0)95 7B7 (0) 100, 101 

(1) 32 7R7 (0)105 
6Y7 (0)96 (1)34 

7B8 (0) 101 
6Y7G (0)144 (1)32 7S7 (0)105 

(1)34 
6Z3 (0)96 7C4 (0) 101 

7T7 (0) 105, 106 
6Z4 (0)96 7C5 (0) 102 

(1)32 7V7 (0)106 
6Z5 (0)96 

7C6 (0) 102 7W7 (0) 106 
6Z7 (0)96 (1) 33 

7X6 (0) 106 
6ZY5 (0)96 
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SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE PAGE TUBE PAGE TUBE PAGE 

7X7 (0) 106 12AX4 (1)36 12H6 (0)110 

7Y4 (0) 106 12AX7 (0) 108 12J5 (0)110 

(1)34 (1)36 
12J7 (0)110 

7Z4 (0) 106 12AY7 (0) 108, 109 
(1)34 (1)36 12K7 (0) 110, 111 

(1)36 

10 (0) 106 12AZ7 (1)36 
12K8 (0)111 

lOY (0) 106 12B4 (2) 9 (1)36 

12A (0) 106 12B6M (0) 109 12L8 (0) 111 

12A4 (2) 9 12B7 (0) 109 12Q7 (0) 111 
(1)36 

12A5 (0) 107 12B8GT (0) 109 
1288 (2) 9 

12A6 (0) 107 12BA6 (0) 109 
(1)34 (1)36 12SA7 (0) 111, 112 

(1)36 

12A8 (0) 107 12BA7 (0) 109 
(1)35 12SC7 (0)112 

12BD6 (0) 109 (1)36 

12AH7 (0) 107 
(1)35 12BE6 (0) 109 12SF5 (0) 113 

(1}36 

12AH8 (2) 9 12BF6 (0) 109 
12SF7 (0)113 

12AK7 (2) 9 12BH7 (0) 109 
(1)36 12SG7 (0) 113 

12AL5 (0) 107 (1}37 

12BK6 (0) 109 
12AT6 (0) 108 12SH7 (0) 113 

(1)35 12BN6 (1)36 (1)37 
(2) 9 

12BT6 (0) 109 12SJ7 (0) 113 

12AT7 (0) 108, 143 (1)37 

(1)35 12BU6 (0)110 
12SK7 (0)113, 114 

12AU6 (0) 108 12BY7 (2) 9 (1)37 
(2) 10 

12AU7 (0) 108 12BZ7 (2) 9 
(1)35 12SL7 (0) 114 

12C8 (0)110 (1)37 

12AV6 (0) 108 
12E5 (0)110 12SN7 (0) 114 

12AV7 (0) 108 (1)37 

(1)35 12F5 (0)110 
12SQ7 (0) 114, 115 

12AW6 (0) 108 12G7G (0)110 (1)37 

(1)35 (2)10 
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SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE PAGE TUBE PAGE TUBE PAGE 

12SR7 (0) 115 14F7 (0) 117 19X3 (2) 10 
(1)38 (1)39 

19Y3 (2)10 

12SS7 (2)10 14F8 (0) 117 
(1)39 20 (0) 118 

12SW7 (0) 115 14H7 (0) 117 20J8 (0)118 
(1)38 

14J7 (0) 117 21A7 (0) 118 

12SX7 (0) 115 (1)39 
22 (0) 118 

12SY7 (0) 115 14N7 (0) 117 

(1)38 (1)39, 40 24A (0)118 

14Q7 (0) 117 25A6 (0) 118, 119 
12V6 (2)10 (1)40 

25A7 (0) 119 

12X4 (2) 10 14R7 (0) 117 
25AC5 (0) 119 

12Z3 (0)115 14S7 (0) 117 
(1)38 25AV5 (0) 119 

14V7 (0) 117 

12Z5 (0)115 25B5 (0)119 
14W7 (0) 117 

14A4 (0) 115 25B6 (0)119 
14X7 (2) 10 

14A5 (0) 116 25B8GT (0)119 
14Y4 (0) 117 

14A7 (1)38 25BK5 (2) 11 
15 (0)117, 118 

14A7/12B7 (0)116 25BQ6 (0) 119 
17 (0)118 

14AF7 (1)38 25C6 (0) 119 
18 (0)118 

14AF7 /XXD (0) 116 25D8GT (0) 120 
19 (0) 118 

14B6 (0) 116 25L6 (0) 120 
(1)38 19AQ5 (2) 10 (2) 11 

14B8 (0) 116 19BG6 (0)118 25N6 (0) 120 
(1)40 

14C5 (0) 116 19C8 (0) 118 
(1)40 25S (0) 120 

14C7 (0) 116 
(1)39 19J6 (2) 10 25W4 (0)120 

14E6 (0) 116 19T8 (0) 118 25X6 (0)120 
(1)39 (1)40 

25Y4 (0) 120 

14E7 (0) 116, 117 19V8 (1)40 
25Y5 (0) 120 
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SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE PAGE TUBE PAGE TUBE PAGE 

25Z3 (0)120 35A5 (0) 122, 123 45Z5 (0)128 
(1)42 

25Z4 (0)120 35B5 (0)123 
46 (0)128 

25Z5 (0) 120, 121 35C5 (0) 123 
47 (0)128 

25Z6 (0) 121 35L6 (0)124 
(1)41 48 (0)129 

26 (0) 121 
35W4 (0)124 49 (0)129 

26A6 (0)121 
(2) 11 35Y4 (0) 124, 125 50 (0)129 

(1)41 
26A7 (0) 121 50A5 (0)129 

(2) 11 35Z3 (0)125 (1)42 
(1)41 

26BK6 (0)121 50AX6 (0)129 
35Z4 (0) 125 

26C6 (0)121 (1)41 50AX6G (2)12 

26CG6 (2) 11 35Z5 (0) 125, 126 50B5 (0)129 
(1)41, 42 (1)42 

26D6 (0)121 
(2) 11 35Z6 (0)126 50C5 (0) 129 

(1)42 
26Z5W (1)40 35/51 (0)126 

(1)41 50C6 (0) 129 
27 (0)121 (1)42, 43 

36 (0) 126 
28D7 (0)122 50L6 (0) 129 

(2) 12 37 (0)126 (1)43 

28D7W (0) 122 38 (0)126 50X6 (0)130 

28Z5 (0)122 39/44 (0)126 50Y6 (0)130 
(2) 12 (1)43 

40 (0)126 
30 (0)122 50Y7 (0) 130 

40Z5 (1)42 
31 (0)122 50Z6 (0)130 

41 (0)127 
32 (0)122 50Z7 (0) 130 

42 (0) 127, 128 

32L7 (0)122 EF50 (0)130 
43 (0)128 

33 (0) 122 52 (0) 130 
(1)40 45 (0) 128 

())42 VT52 (0)130 
34 (0) 122 

(1)41 45Z3 (0)128 53 (0) 130 

55 (0) 130 
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SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE PAGE TUBE PAGE TUBE PAGE 

55S (0) 130 84/6Z4 (0)135 958A (0) 138 
(1)43 

56 (0)131 959 (0) 138 
85 (0) 135, 136 

56AS (0) 131 FMl000 (0) 138 
85AS (0) 136 

56S (0)131 1005/CK1005 (0) 138 
89 (0) 136 

57 (0) 131 (1)43 CK1013 (0) 138 
(1)43 

99V (0)136 1201 (0) 138 
57AS (0)131 

X99 (0) 136 1203 (0) 138 
57S (0)131 

117L7 (0) 136 1204 (0)138 
58 (0) 131 

(1)43 117L7/M'7 (0) 136 1206 (0) 138 

58AS (0)131 117M7 (0) 136 1221 (0) 138 

58S (0)131 117N7 (0) 136, 137 1223 (0) 138 
(1)43 

59 (0) 131 1229 (0) 138 
117P7 (0) 137 

70A7 (0) 131 1230 (0) 138 
117Z3 (0) 137 

70L7 (0) 131, 132 1231 (0) 138 
117Z4 (0) 137 

71A (0)132 1232 (0) 138 
(1)43 117Z6 (0)137 

1247 (0) 138 
75 (0) 132 182B/482B (0)137 

1265 (0) 138 
76 (0) 132, 133 183/483 (0)137 

1266 (0)138 
77 (0)133 210T (0)137 

1267 (0) 138 
78 (0) 133, 134 485 (0) 137 

1273 (0) 138 
79 (0) 134, 144 807 (1)43, 44 

1274 (0) 138, 139 
80 (0)134 864 (0)137 

1275 (0) 139 
81 (0)134 950 (0)137 

1276 (0) 139 
82 (0) 134 954 (0) 137 

1280 (0) 139 
83 (0)134 955 (0)138 

1284 (0) 139 
83V (0)135 956 (0)138 

1291 (0) 139 
84 (0) 135 957 (0) 138 
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TUBE PAGE TUBE PAGE TUBE PAGE 

1293 (0) 139 5643 (0) 140 5744 (0)141 

1294 (0) 139 5646 (0) 140 5783 (0) 141 

1299 (0) 139 5647 (0) 140 5784 (0)141 

1603 (0)144 5654 (0) 140 5785 (0) 141 

1611 (0)144 5670 (0) 140 5787 (0) 141 
(2)12 

1612 (0) 139 5812 (0)141 
5672 (0)140 

1614 (0) 139 5823 (0)141 
(1)44 5676 (0)140 

5824 (0)141 
1619 (0)139 5677 (0) 140 

5840 (0)141 
1620 (0) 139 5678 (0) 140 

5847 (0) 141 
1626 (0) 139 5679 (0) 140 

5879 (0) 141 
1629 (0) 139 5686 (0) 140 

5881 (1)44 
1634 (0) 139 5687 (0)140 

5896 (0)141 
1644 (0) 139 5691 (0) 140 

5897 (0) 141 
1654 (0) 139 5692 (0) 141 

5898 (0)142 
2050 (0) 139 5693 (0)141 

5899 (0) 142 
2051 (0) 139 5694 (0) 141 

5900 (0)142 
5517 (0) 139 5697 (0)141 

5901 (0)142 
5517/CK1013 (0)140 5702 (0) 141 

5910 (0)142 
5590 (0) 140 5703 (0) 141 

(2)12 5915 (0) 142 
5704 (0) 141 

5591 (0) 140 5931 (0) 142 
(2)12 5718 (0) 141 

5932 (0)142 
5608-A (0) 140 5719 (0)141 

7000 (0) 144 
5618 (0) 140 5722 (0) 141 

7700 (0)144 
5635 (0)140 5725 (0)141 

9001 (0)142 
5636 (0)140 5726 (0)141 

9002 (0)142 
5642 (1)44 5731 (0) 141 
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TUBE PAGE TUBE PAGE TUBE PAGE 

9003 (0) 142 9006 (0) 142 XXD (1)44 

9004 (0)142 KT66 (1)43 XXFM (0)142 

9005 (0) 142 X6030 (0)142 XXL (0)142 

PICTURE TUBES 

7HP4 (2) 15 12JP4 (2)16 14BP4A (2)18 

7NP4 (2)15 12KP4 (2) 16 14CP4 (2) 18 

7QP4 (2)15 12KP4A (2) 16 14DP4 (2)18 

7WP4 (2)15 12LP4 (2)16 14EP4 (2)18 

8AP4 (2) 15 12LP4A (2)16 14FP4 (2)18 

8AP4A (2) 15 12QP4 (2)16, 17 15AP4 (2) 18 

10BP4 (2)15 12QP4A (2) 16, 17 15CP4 (2)18 

10BP4A (2)15 12RP4 (2)17 15DP4 (2)19 

10CP4 (2) 15 12TP4 (2) 17 16AP4 (2)19 

10EP4 (2)15 12UP4 (2)17 16AP4A (2)19 

10FP4 (2) 15 12UP4A (2)17 16CP4 (2)19 

10FP4A (2)15 12UP4B (2) 17 16DP4 (2)19 

10MP4 (2)15 12VP4 (2)17 16DP4A (2)19 

10MP4A (2)15 14BP4 (2)18 16EP4 (2)19 
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TUBE PAGE TUBE PAGE TUBE PAGE 

16EP4A (2)19 17AP4 (2)22 19DP4A (2)24 

16EP4B (2)19 17BP4 (2)22 19EP4 (2)24 

16FP4 (2) 19 17BP4A (2)22 19FP4 (2)24 

16GP4 (2) 19 17BP4B (2)22 19GP4 (2)24 

16HP4 (2)19 17BP4C (2)22 19JP4 (2)24 

16HP4A (2)19 17CP4 (2)22 20CP4 (2)24 

16JP4 (2) 19, 20 17CP4A (2)22 20CP4A (2)24 

16JP4A (2) 19, 20 17FP4 (2)23 20CP4C (2) 24, 25 

16KP4 (2)20 17FP4A (2)23 20DP4 (2)25 

16KP4A (2)20 17HP4 (2)23 20DP4A (2)25 

16LP4 (2)20 17HP4A (2)23 20FP4 (2)25 

16LP4A (2)20 17JP4 (2)23 20GP4 (2) 25 

16MP4 (2)20 17KP4 (2)23 20HP4 (2)25 

16MP4A (2)20 17LP4 (2)23 20HP4B (2)25 

16QP4 (2)20 17LP4A (2)23 21EP4 (2)25 

16RP4 (2)20 17QP4 (2)23 21EP4A (2)25 

16SP4 (2)21 17RP4 (2)23 21EP4B (2)25 

16SP4A (2)21 17SP4 (2)23 21FP4 (2)25 

16TP4 (2)21 17UP4 (2)23 21FP4A (2)26 

16UP4 (2)21 17VP4 (2)23 21KP4 (2)26 

16VP4 (2)21 19AP4 (2)24 21KP4A (2)26 

16WP4 (2)21 19AP4A (2)24 21WP4 (2)26 

16WP4A (2)21 19AP4B (2)24 21ZP4 (2)26 

16XP4 (2)22 19AP4C (2)24 21ZP4A (2)26 

16YP4 (2)22 19AP4D (2)24 22AP4 (2)26 

16ZP4 (2)22 19DP4 (2)24 22AP4A (2)26 
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24AP4 (2)26 27EP4 (2)26 27NP4 (2)26 

24AP4B (2)26 27GP4 (2) 26 27RP4 (2)26 
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FOREWORD 

This Third Supplement to the Receiving Tube Sub
stitution Guidebook, in addition to the original volume 
and the First and Second Supplements to it, is an ac
cumulation of over 15 years of experience in substi
tuting tubes in radio and television receivers and other 
electronic equipment. It is a never-ending process 
which we shall continue in an effort to keep this in
formation as current as possible. 

Most of these additional substitutions are for use 
in television receivers and therefore, because of their 
critical application in some cases, special considera
tion should be given your selection when you have a 
choice of substitutes. A stage-by-stage discussion of 
the most popular circuits used in television receivers is 
included in the First Supplement. If there is any question 
as to whether or not the stage being substituted is a 
critical one and which characteristics of the substitute 
should be given special consideration, take a moment 
to read the article covering the stage in question. 

The information herein, in the large part, calls for 
substitutions only. It is not the object of these in
structions to tell you how to improve radios, television 
receivers and other electronic equipment but rather to 
help you use the tubes you have, in order to replace 
those that are not available. Exceptions to the above 
statements are tubes especially designed as replace
ments of types where improvement is needed generally 
or for specific use such as 5881 for 6L6, 51\\V4 for 5U4G, 
6CU6 for 6BQ6GT, and the same type numbers in 
ruggedized tubes designated by an additional ending 
letter, as 6SN7WGT. Types such as these are de
signed to improve the life of the tube, the efficiency 

of the circuit in which they are applied, or both. Char
acteristics are generally identical to the type they 
replace. Elements are heavier duty or especially treated 
in order to withstand greater overloads and construc
tion is more rugged. 

Introduced in this Third Supplement is a European
American and American-European tube substitution 
guide. Due to the recent heavy influx of British and 
other European electronic equipment, the demand for 
a substitution guide for these tubes has been increas
ing steadily. This is due to the fact that in many in
stances European tubes are not readily available. 

Also included in this supplement is a cumulative 
index indicating the volume and page where the tube 
you wish to substitute is located. 

We have endeavored to list all the practical sub
stitutions. Some, no doubt, have been omitted. When 
considering substitution, others not listed will likely 
come to mind. When this happens, write the tube num
ber down immediately in the form used here and attach 
it in its proper place. 

This supplement includes picture tube substitutions. 
It is recommended that before substitution of picture 
tube is attempted, a few moments be taken to read over 
the short article which precedes the picture tube sec
tion. 

Phoenix, Arizona 
June 1957 H. A. Middleton 
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TUBE 

OB3 

1AB6 

1AC5 

1AC6 

1AE5 

1AF4 

1AF6 

1AG4 

1AG5 

1AH4 

1AH5 

1AH6 

1AJ4 

1AJ5 

1AK4 

1AK5 

1AX2 

1B3 

1C3 

SUB. 

1266 

1AC6 

1AG4 

1AB6 

1AJ4 

1AC5 

1AJ5 

1AK5 

1AK4 

1AF4 

1AG5 

1AK5 

1AH4 

1AG5 

1AJ5 

1B3 

1X2 

2B3 

1E4 

1LE3 

(Cont,) 

RECEIVING TUBE SUBSTITUTIONS 

PERF. 

E 

E 

G 

E 

G 

G 

G 

G 

E 

G 

G 

G 

E 

G 

G 

E 

E 

p 

G 

G 

CIRCUIT CHANGES NECESSARY 

No changes. 

Parallel circuits only. No changes. 

Change miniature socket to subminiature socket and rewire as 
follows: 
Change pin No. 4 on miniature to F-pin on subminiature. 

©@ No. 2 to Gl 
tD @ No. 8 to G2 
~© ©.(J) No. 7 to P 

No. 5 to F+ 
ORIG 

No changes. 

No practical substitute. 

No changes. 

No practical substitute. 

Reverse 1AC5 to 1AG4 procedure. 

No changes. 

No changes. 

No changes. 

No practical substitute. 

No practical substitute. 

No changes. 

No changes. 

No changes. 

No changes. 

No changes. 

No changes. 

Change socket to octal and rewire as follows: 

SUB 

0 
No. 2 on miniature to No. 2 on octal 

9 to 7 

I 

OfllG 

No changes. 

No changes. 

0 
ORIG 

Change socket to octal and rewire as follows: 

SUB 

SUB 

0 
No. 1 on miniature to No. 1 on octal 

2 to 2 
4 to 6 
7 to 8 

ORIG 
SUB 



1C3-2BN4 

TUBE 

1C3 
(Cont.) 

1D3 

1E3 

1E4 

1LE3 

1LF3 

1M3 

1T2 

1U4 

1V6 

2A3 

2AF4 

2B3 

2B5 

2BN4 

2 

SUB. 

1LF3 

1C3 

1LE3 

1LF3 

1C3 

1E4 

1LF3 

1C3 
1E4 
1LE3 

1B3 

1X2 

5910 

5930 

2T4 

1B3 

THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE 

PERF. CIRCUIT CHANGES NECESSARY 

G Change socket to octal and rewire as follows: 

G 

G 

E 

G 

E 

E 

G 
G 
E 

G 

G 

E 

E 

G 

p 

0 
No. 1 on miniature to No. 1 on octal 

2 to 2 
4 to 6 
7 to 8 

ORIG 

No practical substitute. 

No practical substitute. 

Reverse 1C3 to 1E4 procedure. 

Rewire as follows: 

ORIG 

No. 2 pin 
3 
5 
7 

Rewire as follows: 

ORIG 

No. 2 pin 
3 
5 
7 

to No. 1 
to 2 
to 6 
to 8 

to No. 1 
to 2 
to 6 
to 8 

Change socket to miniature and rewire as follows: 

SUB 

SUB 

SUB 

No. 1 on octal to pin No. 1 on miniature 
2 ~ 2 
6 to 4 
8 ~ 7 

ORIG 

Rewire as follo~.,s: 
Change No. 1 pin 

2 
6 
8 

ORIG 

No changes. 

Reverse 1C3 to 1LF3 procedure. 
Reverse 1E4 to 1LF3 procedure. 
No changes. 

No practical substitute. 

to pin No. 2 
to 3 
to 5 
to 7 

SUB 

Only where space permits, change socket to octal and rewire as 
follows: 

Q 
ORIG 

No. 1 on subminiature 
2 

SUB 

Only where space permits, change socket to nine pin miniature and 
rewire as follows: n No. 1 on subminiature 

y 
ORIG 

No changes. 

No practical substitute. 

No changes. 

No changes. 

No changes. 

No practical substitute. 

No practical substitute. 

to No. 2 on miniature 
to 9 

SUB 



TUBE 

2C22 

2C51 

2C52 

2CB5 

2D21 

2D21W 

2E22 

2T4 

2V2 

3A2 

3A3 

3AF4 

3AL5 

3AU6 

3AV6 

SUB. 

6J5 

6SN7 

5670 

12SL7 

2D21W 
5727 

2D21 
5727 

2AF4 

3A3 

3A2 

3B2 
3C2 

3BA6 

3BC5 

3CB6 

3BZ6 

3BT6 

PERF. 

G 

G 

E 

G 

E 
E 

G 
E 

G 

E 

G 

G 
G 

G 

G 

G 

G 

G 

RECEIVING TUBE SUBSTITUTIONS 

CIRCUIT CHANGES NECESSARY 

Rewire as follows: 
Plate Cap to pin No. 3 
Grid Cap to pin No. 5 

SUB 
ORIG 

Parallel circuits only. Rewire as follows: 
Change pin No. 1 to pin No. 8 on octal 

2 to 3 
3 to 1 
4 to 2 
6 to 5 

ORIG 7 to 4 SUB 
8 to 6 
9 to 7 

No changes. 

Parallel circuits only. No changes. 

No practical substitute. 

No changes. 
No changes. 

No changes. 
No changes. 

No practical substitute. 

No changes. 

No practical substitute. 

ORIG 

Reverse 3A2 to 3A3 procedure. Use only where high v~uitage 
does not exceed 20KV. 
No changes. 
No changes. 

No practical substitute. 

No practical substitute. 

No changes. 

Rewire as follows: 
Reverse connections on pin 2 and pin 7. 

ORIG 

Rewire as follows: suB 
Reverse connections on pin 2 and pin 7. 

ORIG 

Rewire as follows: suB 

0 
ORIG 

Reverse connections on pin 2 and pin 7. 

0 
No changes. SUB 

2C22-3AV6 

3 



3B2-3CB6 

TUBE 

3B2 

3BA6 

3BC5 

3BE6 

3BN4 

3BN6 

3BT6 

3BU8 

3BY6 

3BZ6 

3C2 

3C4 

3C5 

3CB6 

4 

SUB. 

3A3 
3C2 

3AU6 

3BC5 

3BZ6 

3CB6 

3AU6 
3BA6 
3BZ6 
3CB6 
3CF6 

3AV6 

3CS6 

3AU6 
3BA6 
3BC5 
3CB6 

3A3 
3B2 

3C5 

3Q4 

3V4 

3C4 

3AU6 
3BA6 
3BC5 
3BZ6 

THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE 

PERF. CIRCUIT CHANGES NECESSARY 

G No changes. 
G No changes. 

G No changes. 

G Rewire as follows: V Reverne connections on pin No. 2 and pin No. 7. 

G 

G 

G 
G 
G 
G 
G 

G 

G 

G 
G 
G 
G 

G 
G 

G 

G 

G 

G 

G 
G 
G 
G 

ORIG 

Rewire as follows: 
SUB 

0 
Reverse connections on pin No. 2 and pin No. 7. 

ORIG 0 
Rewire as follows: SUB 

Reverse connections on pin No. 2 and pin No. 7. 

ORIG 

Reverse 3AU6 to 3BC5 procedure. 
Reverse 3BA6 to 3BC5 procedure. 
No changes. Tie pin No. 2 and No. 7 together. 
No changes. Tie pin No. 2 and No. 7 together. 
No changes. Tie pin No. 2 and No. 7 together. 

No practical substitute. 

No practical substitute. 

No practical substitute. 

No changes. 

No practical substitute. 

No changes. 

Reverse 3AU6 to 3BZ6 procedure. 
Reverse 3BA6 to 3BZ6 procedure. 
No changes. 
No changes. 

No changes. 
No changes. 

Change socket to octal and rewire as follows: 
No. 1 on miniature to No. 2 on octal 

2 to 3 
3 to 4 
5 to 8 
6 to 5 0 

ORIG 

Rewire as follows: 

0 
ORIG 

No changes. 

Change pin No. 3 
6 

to pin No. 4 
to 3 

Parallel circuits only. Reverse 3C4 ta 3C5 procedure. 

Reverse 3AU6 to 3CB6 procedure. 
Reverse 3BA6 to 3CB6 procedure. 
No changes. 
No changes. 

0 
SUI 

SUB 

SUB 



TUBE 

3CE5 

3CF6 

3CS6 

3DT6 

3Q4 

3S4 

3V4 

4BC5 

4BC8 

4BK7 

4BN6 

SUB. 

3CB6 
3CF6 

3BC5 
3BZ6 
3CB6 
3CE5 

3BY6 

3C4 

3Q5 

3C4 

3Q5 

3C4 

3Q5 

3S4 

4CB6 

4BK7 
4BQ7 
4BS8 
4BZ7 
4BZ8 
4CX7 

4BC8 
4BQ7 
4BS8 
4BZ8 
4CX7 

RECEIVING TUBE SUBSTITUTIONS 

PERF. CIRCUIT CHANGES NECESSARY 

E No changes. 
E No changes. 

G No changes. 
G No changes. 
G No changes. 
E No changes. 

G No changes. 

No practical substitute. 

G 

G 

G 

Parallel circuits only. Reverse 3C4 to 3Q4 procedure. 

Change socket to octal and rewire as follows: 
Change pin No. 1 on miniature to pin No. 2 on octal 

0 
ORIG 

2 to 3 
4 to 4 
5 to 8 
6 to 3 
7 to 7 

Parallel circuits only. Rewire as follows: 

O;D 
Change pin No. 3 to pin No. 6 

4 to 3 
6 to 2 0 

G 

G 

G 

G 

G 

G 
G 
G 
G 
G 
G 

G 
G 
G 
G 
G 

ORIG su• 

Change socket to octal and rewire as follows: 
Change pin No. 1 on miniature to pin No. 2 on octal 

2 to 3 
3 to 5 
4 to 4 
5 to 8 
6 to 3 

0 
ORIG SUB 

7 to 7 

Parallel circuits only. No changes. 

Change socket to octal and rewire as follows: 
Change pin No. 1 on miniature to pin No. 2 on octal 

2 to 3 
3 to 4 
5 to 8 
6 to 5 
7 to 7 

0 
ORIG 

Rewire as follows: 
Change pin No. 3 

0 6 

ORIG 

to pin No. 4 
to 2 0 

No cnanges. Tie pin No. 2 and pin No. 7 together. 

No changes. 
No changes. 
No changes. 
No changes. 
No changes. 
No changes. Pins No. 8 and No. 9 are connected 
internally together. 

No changes. 
No changes. 
No changes. 
No changes. 
No changes. Pins No. 8 and No. 9 are connected 
internally together. 

No practical substitute. 

SUB 

3CE5-4BN6 

5 



4B07-4CX7 THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

4BQ7 4BC8 G No changes. 
4BK7 G No changes. 
4BS8 G No changes. 
4BZ7 G No changes. 
4BZ8 G No changes. 
4CX7 G No changes. Pins No. 8 and No. 9 are connected 

together internally. 

4BS8 4BC8 G No changes. 
4BK7 G No changes. 
4BQ7 G No changes. 
4BZ8 G No changes. 
4CX7 G No changes. Pins No. 8 and No. 9 are connected 

together internally. 

4BU8 No practical substitute. 

4BX8 4BC8 G No changes. 
4BK7 G No changes. 
4BQ7 G No changes. 
4BS8 G No changes. 
4BZ8 G No changes. 
4CX7 G No changes. Pins No. 8 and No. 9 are connected 

together internally. 

4BZ7 4BC8 G No changes. 
4BK7 G No changes. 
4BQ7 G No changes. 
4BS8 G No changes. 
4BZ8 G No changes. 
4CX7 G No changes. Remove and tape any wires anchored on pin No. 9. 

4BZ8 4BC8 G No changes. 
4BK7 G No changes. 
4BQ7 G No changes. 
4BS8 G No changes. 
4CX7 G No changes. Remove and tape any wires anchored on pin No. 9. 

4CB6 4BC5 G No changes. 

4CX7 4BC8 G Rewire as follows: 
Tie pins No. 8 and No. 9 together. 

ORIG 

4BK7 G Rewire as follows: 

0 
Tie pins No. 8 and No. 9 together. 

I 

OfllG 

4BQ7 G Rewire as follows: 
Tie pins No. 8 and No. 9 together. 

ORIG 

4BS8 G Rewire as follows: 
Tie pins No. 8 and No. 9 together. 

OAIG 

4BZ8 G Rewire as follows: 
Tie pins No. 8 and No. 9 together. 

ORIG 

6 



TUBE 

4DT6 

5AM8 

5AN8 

5AQ5 

5AS4 

5AS8 

5AU4 

5AV8 

5AW4 

SUB. 

5AS8 

5AV8 

5U8 

5V6 

5AU4 
5AW4 
5U4GA 
5U4GB 
5V3 
5931 

5.A.1\18 

5AS4 
5AW4 
5R4GY 
5T4 
5U4G 
5U4GA 
5U4GB 
5V3 
5931 

5AN8 
5U8 

5AS4 
5AU4 
5R4GY 
5T4 
5U4G 
5U4GA 
5U4GB 
5V3 
5931 

PERF. 

G 

E 

G 

G 

G 
G 
G 
G 
E 
E 

G 

G 
E 
G 
G 
G 
E 
E 
E 
E 

E 
G 

G 
E 
G 
G 
G 
E 
E 
E 
E 

RECEIVING TUBE SUBSTITUTIONS 

CIRCUIT CHANGES NECESSARY 

No practical substitute. 

Reverse 5AS8 to 5AM8 procedure. 

Rewire as follows: 
Reverse connections on pins No. 1 and No. 3. 
Change pin No. 6 to pin No. 9 

7 to 8 
8 to 6 

= 9 ~ 7 

Rewire as follows: 

ORIG 

Change pin No. 2 
3 
7 
8 
9 

to pin No. 9 
to 8 
to 3 
to 2 
to 7 

Change socket to octal and rewire as follows: 
No. 1 on miniature to No. 5 on octal 

2 ~ 8 
3 ~ 2 
4 ~ 7 
5 ~ 3 0 

ORIG 

6 ~ 4 

No changes. If transformer will stand 1.5 amperes more. 
No changes. 
No changes. 
No changes. 
No changes. 
No changes. 

Rewire as follows: 

ORIG 

No changes. 
No changes. 
No changes. 
No changes. 
No changes. 
No changes. 
No changes. 
No changes. 
No changes. 

Change pin No. 1 
3 
6 
7 
8 
9 

Reverse 5AN8 to 5AV8 procedure. 
Rewire as follows: 

ORIG 

No changes. 
No changes. 
No changes. 
No changes. 
No changes. 
No changes. 
No changes. 
No changes. 
No changes. 

Change pin No. 1 
2 
3 
6 
7 
8 
9 

to pin No. 3 
to 1 
to 8 
to 9 
to 7 
to 6 

to pin No. 8 
to 9 
to 1 
to 2 
to 7 
to 3 
to 6 

4DT6-SAW4 

7 



SAX4-SU4GA 

TUBE 

5AX4 

5AZ4 

5B8 

5BE8 

5BK7 

5BR8 

5BT8 

5CG8 

5CL8 

5CM8 

5J6 

5T4 

5TB 

5U4G 

5U4GA 

8 

SUB. 

5AS4 
5AW4 
5T4 
5U4G 
5U4GA 
5U4GB 
5X3 
5V4 
5931 

5AX4 
5V4 
5Y3 
5Y4 

5Z4 

5BQ7 
5BZ7 

5AS4 
5AW4 
5R4 
5U4 
5U4GA 
5U4GB 
5V4 
5931 

5AS4 
5AW4 
5U4GA 
5U4GB 
5V3 
5931 

5AS4 
5AU4 
5AW4 
5R4GY 
5T4 
5U4G 
5U4GB 
5V3 
5931 

THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE 

PERF. CIRCUIT CHANGES NECESSARY 

E No changes. 
E No changes. If transformer will stand 1.2 amperes more. 
G No changes. 
G No changes. 
E No changes. 
E No changes. 
E No changes. If transformer will stand 1.3 amperes more. 
E No changes. 
E No changes. 

E 
E 
E 
G 

E 

G 
G 

E 
E 
E 
E 
E 
E 
E 
E 

E 
E 
E 
E 
E 
E 

E 
E 
E 
E 
E 
E 
E 
E 
E 

No changes. 
No changes. 
No changes. 
Rewire as follows: 

No changes. 

Change pin No. 2 
4 
6 

No practical substitute. 

No practical substitute. 

No changes. 
No changes. 

No practical substitute. 

No practical substitute. 

No practical substitute. 

No practical substitute. 

No practical substitute. 

No practical substitute. 

No changes. 
No changes. 
No changes. 
No changes. 
No changes. 
No changes. 
No changes. 
No changes. 

No practical substitute. 

No changes. 
No changes. 
No changes. 
No changes. 
No changes. 
No changes. 

No changes. 

to pin No. 7 
to 3 
to 5 

No changes. If transformer will stand 1.5 amperes more. 
No changes. 
No changes. 
No changes. 
No changes. 
No changes. 
No changes. 
No changes. 



RECEIVING TUBE SUBSTITUTIONS 5U4GB-6AK5 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

5U4GB 5AS4 E No changes. 
5AU4 E No changes. 
5AW4 E No changes. 
5R4GT G No changes. 
5T4 E No changes. 
5U4G G No changes. 
5U4GA E No changes. 
5V3 E No changes. 
5931 E No changes. 

5U8 5AN8 G Reverse 5AN8 to 5U8 procedure. 
5AV8 G Reverse 5AV8 to 5U8 procedure. 

5V3 5AS4 G No changes. 
5AU4 E No changes. 
5AW4 G No changes. 
5U4GB G No changes. 

5V4 5931 G No changes. 

5V6 5AQ5 E Reverse 5AQ5 to 5 V6 procedure. 

5W4 5Z4 E No changes. 
5931 G No changes. 

5X8 5AT8 E Same as 6AT8 to 6X8 procedure. 

5Y3 5AZ4 E No changes. 
5Y3WGT E No changes. 
5Z4 E No changes. 
5931 G No changes. 

5Y4 5AZ4 E Reverse 5AZ4 to 5Y4 procedure. 
5Z4 E No changes. 
5931 G No changes. 

5Z4 5AZ4 E No changes. 
5V4 G No changes. 
5W4 G No changes. 
5Y3 E No changes. 
5Y4 E No changes. 
5931 G No changes. 

6AB8 No practical substitute. 

6AC7 6006 G Parallel circuits only. No changes. 
6134 E No changes. 

6AD8 No practical substitute. 

6AE7 No practical substitute. 

6AF4 3AF4 E Parallel circuits only. Install 7-ohm 5-watt resistor in series with 
the filament. 

6T4 G No changes. 

6AG5 6186 E No changes. 

6AH6 6485 E No changes. 

6AK4 6C4 G Where space permits: 
Pin No. 1 to pin No. 6 

0 3 to 3 
5 to 7 
6 to 4 ' 

ORIG 8 to 5 & 1 SUI 

6AK5 6AK5W E No changes. 
5591 E No changes. 
5654 E No changes. 
6096 E No changes. 
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6AL5-6AU4 THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

6AL5 3AL5 E Parallel circuits only. Install 5-ohm 5-watt resistor in series with 
the filament. 

6AL5W E No changes. 
5726 E No changes. 
6058 E No changes. 
6097 E No changes. 
6663 E No changes. 

6AL6 6BJ5 G Parallel circuits only. Reverse 6BJ5 to 6AL6 procedure. 
6BS5 G Reverse 6BS5 to 6AL6 procedure. 

6AM6 6064 E No changes. 

6AM8 5AM8 E Parallel circuits only. Install 2.5-ohm 5-watt resistor in series with 
the filament. 

6AS8 G Change pin No. 1 to pin No. 3 
3 to 1 
6 to 9 
7 to 8 
8 to 6 
9 to 7 SUS 

.. 05 

6AN8 5AN8 E Parallel circuits only. Install 2.5-ohm 5-watt resistor in series with 
filament. 

6AW8 G Rewire as follows: 
Change pin No. 1 to pin No. 3 

0 
3 to 1 
6 to 9 
7 to 8 

I 8 to 7 - 9 to 6 

6AQ4 No practical substitute. 

6AQ5 6AQ5W E No changes. 
6CM6 E Reverse 6CM6 to 6AQ5 procedure. 
6005 E No changes. 
6669 G No changes. 

6AQ6 6066 E Parallel circuits only. No changes. 

6AR8 No practical substitute. 

6AS6 6AS6W E No changes. 
5725 E No changes. 

6AS7 5998 G Parallel circuits only. No changes. 
6080 E No changes. 

6AS8 5AM8 G Parallel circuits only. Install 2.5-ohm 5-watt resistor in series with 
filament and use same procedure as 5AM8 to 6AS8. 

6AM8 G Reverse 6AM8 to 6AS8 procedure. 

6AT6 6066 E No changes. 

6AT8 5AT8 E Parallel circuits only. Install 2.5-ohm 5-watt resistor in series with 
filament. 

6BR8 G Connect pins No. 8 and No. 3 together. 
6X8 E Rewire as follows: 

Change pin No. 1 to pin No. 2 
2 to 3 

0 
3 to 6 
6 to 9 
7 to 8 
8 to 1 I 

OfllG 9 to 7 SUB 

6AU4 6AX4 G No changes. 
6BL4 G No changes, where space permits. 
(Cont.} 

10 



RECEIVING TUBE SUBSTITUTIONS 6AU4-6BA6 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

6AU4 6U3 G Change socket to miniature and rewire as follows: 
(Cont.) No. 3 on octal to pin No. 3 on miniature 

5 to 9 
7 to 5 
8 to 4 

ORIG 

SUI 

6V3 G Change socket to miniature and rewire as follows: 
No. 3 on octal to cap on miniature 

5 to pin No. 2 and 7 
7 to 4 
8 to 5 

ORIG 

SUI 

6W4 G No changes. 

6AU6 3AU6 E Parallel circuits only. Install 5-ohm 5-watt resistor in series with 
filament. 

4AU6 E Parallel circuits only. Install 5-ohm 5-watt resistor in series with 
filament. 

6AU6WA E No changes. 
5749 G No changes. 
6136 E No changes. 

6AU8 6AW8 G No changes. 
6BA8 G No changes. 
6BH8 G No changes. 
6U8 G Parallel circuits only. Rewire as follows: 

Change pin No. 1 to pin No. 8 
2 to 9 

0 
3 to 1 
6 to 7 
7 to 2 
8 to 3 • 9 to 6 SUI 

ORIG 

6AV4 6BX4 G No changes. 
6W5 E Change socket to octal and rewire as follows: 

No. 1 on miniature to pin No. 3 on octal 
3 to 7 
4 to 2 
6 to 5 

ORIG 7 to 8 SUB 

6X4 G No changes. 
6X5 G Same as 6AV4 to 6W5 procedure. 

6AV6 3AV6 E Parallel circuits only. Install 5-ohm 5-watt resistor in series with 
filament. 

6066 G No changes. 

6AW8 6AN8 G Parallel circuits only. Reverse 6AN8 to 6AW8 procedure. 
6AU8 G No changes. 

6AX4 6AU4 G No changes. 
6BL4 G No changes. 

6AX5 6BW4 G Reverse 6BW4 to 6AX5 procedure. 

6AX8 6U8 G No changes. 

6AZ8 No practical substitute. 

6BA6 3BA6 E Parallel circuits only. Install 5-ohm 5-watt resistor in series with 
filament. 

6BA6W E No changes. 
6DA6 G Reverse 6DA6 to 6BA6 procedure. 
5749 E No changes. 
6136 G No changes. 

11 



6BA8-6BH5 

TUBE 

6BA8 

6BC4 

6BC5 

6BC8 

6BD4A 

6BD6 

6BE6 

6BE7 

6BE8 

6BG6 

6BH5 

12 

SUB. 

6AU8 
6AW8 
6BH8 

6AJ4 

3BC5 

4BC8 

5BC8 

6BK7 
6BQ7 
6BS8 
6BZ7 
6BZ8 
X155 

6BK4 

6DA6 
5749 

3BE6 

6BY6 
5750 

5BE8 

6U8 

6DN6 

6BD6 

6BJ6 

(Cont.) 

THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE 

PERF. CIRCUIT CHANGES NECESSARY 

G No changes. 
G No changes. 
G No changes. 

G 

E 

E 

E 

G 
G 
G 
E 
G 
G 

E 

G 
G 

E 

G 
E 

E 

E 

G 

G 

G 

Rewire as follows: 
Change pin No. 1 

0 
OIIIG 

2 
4 
5 
6 
7 
8 
9 

to pin No. 5 
to 3 
to 7 
to 8 
to 2 
to 3 
to 3 
to 5 

Parallel circuits only. Install 5-ohm 5-watt resistor in series with 
filament. 

Parallel circuits only. Install 3.5-ohm 5-watt resistor in series with 
filament. 
Parallel circuits only. Install 1.5-ohm 5-watt resistor in series with 
filament. 
No changes. 
No changes. 
No changes. 
No changes. 
No changes. 
No changes. 

No changes. 

Reverse 6DA6 to 6BD6 procedure. 
No changes. 

Parallel circuits only. Install 5-ohm 5-watt resistor in series with 
filament. 
No changes. 
No changes. 

No practical substitute. 

Parallel circuits only. Install 1.5-ohm 5-watt resistor in series with 
filament. 
Rewire as follows: 

0 
ORIG 

No changes. 

Change pin No. 1 
2 
3 
6 
7 
8 
9 

to pin No. 9 
to 1 
to 8 
to 7 
to 7 
to 7 
to 2 

Change socket to miniature and rewire as follows: 
Change pin No. 1 to pin No. 6 on miniature. 

2 to 1 

0 
OIIIG 

3 to 2 
4 to 3 
5 to 4 
6 to 5 
3 to 7 

0 
SUB 

Change socket to miniature and rewire as follows: 
Change pin No. 1 to pin No. 6 on miniature. 

2 to 1 
3 to 7 
4 to 3 
5 to 4 
6 to 5 
3 to 2 

0 
OIIIG 

0 
SUI 



RECEIVING TUBE SUBSTITUTIONS 6BH5-6BN6 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

6BH5 6DA6 G Rewire as follows: 
(Cont.) 

0 
Change pin No. 1 to pin No. 8 

3 to 9 
6 to 7 

ORIG 

6SS7 G Parallel circuits only. Change socket to octal and rewire as follows: 
Change pin No. 1 to pin No. 6 on octal 

0 
2 to 4 
3 to 3 
4 to 2 
5 to 7 

ORIG 6 to 8 SUB 

3 to 5 

6BH6 6065 G Parallel circuits only. Reverse 6065 to 6BH6 procedure. 
6265 E No changes. 
6661 E No changes. 

6BH8 6AU8 G No changes. 
6AW8 G No changes. 
6BA8 G No changes. 

6BJ5 6AL6 G Change socket to octal and rewire as follows: 
Change pin No. 1 to pin No. 5 on octal 

2 to 8 
3 to 2 
4 to 7 
5 to cap 

ORIG 7 to 4 
SUB 

6M5 G Change miniature socket to naval and rewire as follows: 
Change pin No. 1 to pin No. 2 

0 
2 to 3 
3 to 4 0 4 to 5 
5 to 7 

ORIG 7 to 1 SUI 

6BJ6 6DA6 G Reverse 6DA6 to 6BJ6 procedure. 
6662 E No changes. 

6BJ7 No practical substitute. 

6BJ8 6BN8 G No changes. 

6BK4 6BD4-A E No changes. 

6BK6 6066 G No changes. 

6BK7 5BK7 E Parallel circuits only. Install 2.6-ohm 5-watt resistor in series with 
filament. 

6BC8 G No changes. 
6BQ7 G No changes. 
6BS8 G No changes. 
6BZ7 G No changes. 
6BZ8 G No changes. 
Xl55 G No changes. 

6BL4 6AU4•GTA G No changes. 
6AX4 p No changes. 

6BN4 2BN4 E Parallel circuits only. Install 6.8-ohm 5-watt resistor in series with 
filament. 

3BN4 E Parallel circuits only. Install 7-ohm 5-watt resistor in series with 
filament. 

6BN5 No practical substitute, 

6BN6 3BN6 E Parallel circuits only. Install 5-ohm 5-watt resistor in series with 
filament. 

(Cont.) 
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6BN6-6BS7 THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

6BN6 4BN6 E Parallel circuits only. Install 5-ohm 5-watt resistor in series with 
(Cont,) filament. 

6BN8 6BJ8 G No changes. 

6BQ6 6DQ6 E No changes. 

6BQ7 4BQ7 E Parallel circuits only. Install 4-ohm 5-watt resistor in series with 
filament. 

5BQ7 E Parallel circuits only. Install 2-ohm 5-watt resistor in series with 
filament. 

6BC8 G No changes. 
6BK7 G No changes. 
6BS8 G No changes. 
6BZ7 G No changes. 
6BZ8 G No changes. 
X155 G No changes. 

6BR7 6BS7 E Reverse 6BS7 to 6BR7 procedure. 
6C6 G Parallel circuits only. Change socket to six pin socket and rewire 

as follows: 
Change pin No. 2 to grid cap 

3 to No. 5 
4 to 1 
5 to 6 
7 to 2 

ORIG 8 to 3 SUB 

9 to 4 

6J7 G Parallel circuits only. Change socket to octal and rewire as 
follows: 

Change pin No. 2 to grid cap on octal 
3 to No. 8 
4 to 2 
5 to 7 
7 to 3 
8 to 4 

SUB ORIG 

9 to 5 
6W7 G Same as 6BR7 to 6J7 procedure. 

7C7 G Change socket to octal and rewire as follows: 
Change pin No. 2 to pin No. 6 on octal 

3 to 7 
4 to 1 
5 to 8 
7 to 2 

ORIG 
8 to 3 
9 to 4 SUB 

6BR8 5BR8 E Parallel circuits only. Install 3-ohm 5-watt resistor in series with 
filament. 

6BS5 6AL6 G Change socket to octal and rewire as follows: 
Change pin No. 1 to pin No. 5 on octal 

2 to 5 
3 to 8 
4 to 2 
5 to 7 

ORIG 7 to cap SUB 

9 to 4 

6BS7 6BR7 E Rewire as follows: 
Change grid cap on 6BS7 to pin No. 2. 

6C6 G Change socket to six pin. 
Change pin No. 3 to pin No. 5 

(Cont.) 4 to 1 
5 to 8 
8 to 3 

ORIG 
9 to 4 
7 to 2 

SUB 

14 



RECEIVING TUBE SUBSTITUTIONS 6BS7-6BW7 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

6BS7 6J7 G Parallel circuits only. Change socket to octal and rewire as follows: 
(Cont.) Change pin No. 3 to pin No. 8 on octal 

4 to 2 
5 to 7 
7 to 3 
8 to 4 
9 to 5 sue 

ORIG 

6W7 G Same as 6BS7 to 6J7 procedure. 

7C7 G Change socket to loctal and rewire as follows: 
Change pin No. 3 to pin No. 7 on octal 

4 to 1 
5 to 8 
7 to 2 
8 to 3 
9 to 4 SUB 

ORIG 

6BS8 4BS8 E Parallel circuits only. Install 3.5-ohm 5-watt resistor in series with 
filament. 

5BS8 E Parallel circuits only. Install 1. 5-ohm 5-watt resistor in series with 
the filament. 

6BC8 G No changes. 
6BK7 G No changes. 
6BQ7 E No changes. 
6BZ7 G No changes. 
6BZ8 G No changes. 
X155 G No changes. 

6BT6 6066 E No changes. 

6BT8 5BT8 E Parallel circuits only. Install 2.5-ohm 5-watt resistor in series with 
filament. 

6BU5 No practical substitute. 

6BU8 3BU8 E Parallel circuits only. Install 5-ohm 5-watt resistor in series with 
filament. 

4BU8 E Parallel circuits only. Install 5-ohm 5-watt resistor in series with 
filament. 

6BV7 No practical substitute. 

6BV8 No practical substitute. 

6BW4 6AX5 E Change socket to octal and rewire as follows: 
Change pin No. 1 to No. 5 on octal 

4 to 2 
5 to 7 
7 to 3 
9 to 8 

ORIG sue 

6V4 G Rewire as follows: 
Change pin No. 9 to pin No. 3 

ORIG SUI 

7Z4 E Change socket to loctal and rewire as follows: 
Change pin No. 1 to pin No. 6 on octal 

4 to 1 
5 to 8 
7 to 3 

Of!IG 9 to 7 
SUB 

6BW7 6BX6 G No changes. 
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6BX4-6CA5 

TUBE 

6BX4 

6BX6 

6BX8 

6BY6 

6BY8 

6BZ6 

6BZ7 

6BZ8 

6C4 

6C6 

6CA5 

16 

SUB. 

6AX5 

6AV4 
6X4 
6X5 

6BN7 

4BX8 

6BC8 
6BE6 
6BK7 
6BQ7 
6BS8 
6BZ7 
6BZ8 
Xl55 

3BY6 

6CS6 
5915 

3BZ6 

4BZ6 

6CB6 
6DE6 

4BZ7 

5BZ7 

6BC8 
6BK7 
6BQ8 
6BS8 
6BZ8 
X155 

4BZ8 

6BC8 
6BK7 
6BS8 
6BZ7 
X155 

5610 
6135 

6BR7 

7A5 

THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE 

PERF. 

E 

G 
G 
G 

G 

E 

G 
G 
G 
G 
G 
G 
G 
G 

E 

G 
G 

E 

E 

E 
E 

E 

E 

G 
G 
E 
G 
E 
E 

E 

G 
G 
G 
G 
E 

G 
E 

G 

G 

CIRCUIT CHANGES NECESSARY 

Parallel circuits only. Change socket to octal and rewire as follows: 
Change pin No. 1 to pin No. 3 on octal 

3 to 7 
4 to 2 
6 to 5 
7 to 8 0 

ORIG 

Parallel circuits only. No changes. 
No changes. 
Same as 6BX4 to 6AX5. 

No changes. 

SUB 

Parallel circuits only. Install 3.5-ohm 5-watt resistor in series with 
filament. 
No changes. 
No changes. 
No changes. 
No changes. 
No changes. 
No changes. 
No changes. 
No changes. 

Parallel circuits only. Install 5-ohm 5-watt resistor in series with 
filament. 
No changes. 
No changes. 

No practical substitute. 

Parallel circuits only. Install 5-ohm 5-watt resistor in series with 
filament. 
Parallel circuits only. Install 4. 7-ohm 5-watt resistor in series with 
filament. 
No changes. 
No changes. 

Parallel circuits only. Install 2.5-ohm 5-watt resistor in series with 
filament. 
Parallel circuits only. Install 1.5-ohm 5-watt resistor in series with 
filament. 
No changes. 
No changes. 
No changes. 
No changes. 
No changes. 
No changes. 

Parallel circuits only. Install 3.5-ohm 5-watt resistor in series with 
filament. 
No changes. 
No changes. 
No changes. 
No changes. 
No changes. 

No changes. 
No changes. 

Parallel circuits only. Reverse 6BR7 to 6C6 procedure. 

Parallel circuits only. Change socket to octal and rewire as follows: 
Change pin No. 1 to pin No. 7 on octal 

2 to 6 
3 to 1 
4 to 8 
5 to 6 
6 to 3 0 

ORIG SUB 

7 to 2 



TUBE 

6CA7 

6CB5 

6CB6 

6CD6 

6CD7 

6CE5 

6CG7 

6CG8 

6CH6 

6CH7 

6CH8 

SUB. 

6L6 

6BG6 

6CD6 

6BZ6 
6DC6 
6DE6 

6DN6 

3CE5 

4CE5 

6BZ6 
6CB6 

6DE6 

6BL7 
6BX7 

6SN7 

12AU7 

5CG8 

6AT8 

6X8 

6132 

6BC8 
6BK7 
6BQ7 
6BS8 
6BZ7 
6BZ8 
Xl55 

RECEIVING TUBE SUBSTITUTIONS 6CA7-6CH8 

PERF. CIRCUIT CHANGES NECESSARY 

G Parallel circuits only. No changes. 

p 

p 

G 
G 
E 

E 

E 

E 

G 
E 

E 

E 
G 

E 

G 

E 

G 

G 

E 

G 
G 
G 
G 
E 
E 
E 

Rewire as follows: 
Change pin No. 1 

ORIG 

4 
6 

Same as 6CB5 to 6BG6 procedure. 

No changes. 
No changes. 
No changes. 

No changes. 

No practical substitute. 

to pin No. 8 
to 5 
to 3 

Parallel circuits only. Install 5-ohm 5-watt resistor in series with 
filament. 
Parallel circuits only. Install 4. 7-ohm 5-watt resistor in series with 
filament. 
Same as 6CE5 to 6CB6 procedure. 
Rewire as follows: 

Connect pin No. 7 to pin No. 2 
Same as 6CE5 to 6CB6 procedure. 

Same as 6CG7 to 6SN7 procedure. 
Parallel circuits only. Same as 6CG7 to 6SN7 procedure. 

Change socket to octal and rewire as follows: 
Change pin No. 1 to pin No. 2 on octal 

2 to 1 
3 to 3 
4 to 8 
5 to 7 
6 to 5 

ORIG 7 to 4 
8 to 6 

Parallel circuits only. Rewire as follows: 
Reverse wires connected to No. 5 and No. 9 

SUB 

Parallel circuits only. Install 2. 5-ohm 5-watt resistor in series with 
filament. 
Rewire as follows: 

Connect pin No. 8 to pin No. 3 

Rewire as follows: 

ORIG 

No changes. 

No. 1 
2 
3 
6 
7 
8 
9 

Tie pin No. 8 and No. 9 together. 
Tie pin No. 8 and No. 9 together. 
Tie pin No. 8 and No. 9 together. 
Tie pin No. 8 and No. 9 together. 
Tie pin No. 8 and No. 9 together. 
Tie pin No. 8 and No. 9 together. 
Tie pin No. 8 and No. 9 together. 

No practical substitute. 

to 
to 
to 
to 
to 
to 
to 

No. 2 
3 
6 
9 
8 
6 
7 
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6CJ6-6CS5 

TUBE 

6CJ6 

6CL6 

6CL8 

6CM6 

6CM7 

6CM8 

6CN6 

6CN7 

6CQ7 

6CR6 

6CS5 

18 

SUB. 

6CD6 

6677 

5CL8 

5CM6 

5V6 

6AQ5 

6V6 
6W6 

6CS7 

5CM8 

6SF7 

6CU5 
(Cont.) 

THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE 

PERF. 

G 

E 

E 

E 

E 

G 

G 
G 

G 

E 

G 

G 

CIRCUIT CHANGES NECESSARY 

Where space permits. Change socket to octal and rewire as follows: 
Change pin No. 2 to pin No. 5 on octal 

0 
3 to 3 
4 to 2 
5 to 7 
8 to 8 

OfllG 9 to 3 SUB 

No changes. 

Parallel circuits only. Install 2. 5-ohm 5-watt resistor in series with 
filament. 

Parallel circuits only. Install 2.5-ohm 5-watt resistor in series with 
filament. 
Parallel circuits only. Install 2. 5-ohm 5-watt resistor in series with 
filament. Change socket to octal. Rewire as follows: 

Change pin No. 1 to pin No. 4 on octal 
3 to 5 

0 
4 to 2 
5 to 7 
6 to 5 
7 to 8 SUB ..... 
9 to 3 

Change socket to miniature and rewire as follows: 
Change pin No. 1 to pin No. 6 on miniature 

3 to 1 
4 to 3 
5 to 4 
6 to 7 

OIIIG 7 to 2 
9 to 5 

Same as 6CM6 to 5V6 procedure. 
Parallel circuits only. Same as 6CM6 to 5V6 procedure. 

Rewire as follows: 

QIIIG 

Change pin No. 3 
8 

to pin No. 8 
to 3 

0 
SUB 

Parallel circuits only. Install 2.5-ohm 5-watt resistor in series with the 
filament. 

No practical substitute. 

No practical substitute. 

No practical substitute. 

Change socket to octal and rewire as follows: 
Change pin No. 1 to pin No. 3 on octal 

2 to 5 
3 to 8 
4 to 7 
5 to 6 
6 to 4 
7 to 2 0 

ORIG 

Reverse 6CU5 to 6CS5 procedure. 

SUB 



TUBE 

6CS5 
(Cont.) 

6CS6 

6CS7 

6CU5 

6CU6 

6CX7 

6DA6 

SUB. 

6K6 

6V6 
6W6 
6Y6 

3CS6 

6BY6 

6CM7 

6CS5 

6V6 

6W6 

6Y6 

6DQ6 

4CX7 

6BC8 
6BK7 
6BQ7 
6BS8 
6BZ7 
6BZ8 
X155 

6BA6 

6BD6 

6BJ6 

PERF. 

G 

G 
E 
G 

E 

G 

G 

G 

G 

G 

G 

E 

E 

G 
G 
E 
G 
G 
G 
G 

G 

G 

G 

RECEIVING TUBE SUBSTITUTIONS 

CIRCUIT CHANGES NECESSARY 

Change socket to octal and rewire as follows: 
Change pin No. 1 to pin No. 4 on octal 

0 
ORIG 

Same as 6CS5 to 6K6 procedure. 
Same as 6CS5 to 6K6 procedure. 
Same as 6CS5 to 6K6 procedure. 

2 to 8 
3 to 5 
4 to 2 
5 to 7 
6 to 5 
7 to 8 
9 to 3 

Parallel circuits only. Install 5-ohm 5-watt resistor in series with 
filament. 
No changes. 

Reverse 6CM7 to 6CS7 procedure. 

Change socket to noval and rewire as follows: 
Change pin No. 1 to pin No. 2 on noval 

2 to 3 

0 
3 to 4 
4 to 5 
5 to 6 
6 to 1 

ORIG 
7 to 9 

Same as 6CU5 to 6W6 procedure. 

Change socket to octal and rewire as follows: 
Change pin No. 1 to pin No. 8 on octal 

2 to 5 

0 
ORIG 

3 to 2 
4 to 7 
5 to 5 
6 to 4 
7 to 3 

Same as 6CL5 to 6W6 procedure. 

No changes. 

6CSS-6DA6 

Parallel circuits only. Install 3.5-ohm 5-watt resistor in series with 
filament. 
No changes. Tie pin No. 8 and No. 9 together. 
Same as 6BC8 to 6CX7. 
Same as 6BC8 to 6CX7. 
Same as 6BC8 to 6CX7. 
Same as 6BC8 to 6CX7. 
Same as 6BC8 to 6CX7. 
Same as 6BC8 to 6CX7. 

Change socket to miniature and rewire as follows: 
Change pin No. 2 to pin No. 1 on miniature 

3 to 7 
4 to 3 
5 to 4 
7 to 5 
8 to 6 

ORIG 9 to 2 

Same as 6DA6 to 6BA6 procedure. 

0 
SUI 

Parallel circuits only. Change socket to miniature and rewire as follows: 
Change pin No. 2 to pin No. 1 on miniature 

3 to 2 

0 
ORIG 

4 to 3 
5 to 4 
7 to 5 
8 to 6 
9 to 7 

0 
SUI 
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6DB6-6SJ7 THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

6DB6 No practical substitute. 

6DC6 6BZ6 G No changes. 
6CB6 G No changes. 
6DC6 G No changes. 

6DE6 6BZ6 G No changes. 
6CB6 G No changes. 
6DE6 G No changes. 

6DG6 6K6 G Parallel circuits only. No changes. 
6V6 G Parallel circuits only. No changes. 
6W6 E No changes. 

6DN6 6BG6 G No changes. 
6CD6 E No changes. 

6DQ6 6BQ6 G No changes. 
6CU6 G No changes. 

6DT6 3DT6 E Parallel circuits only. Install 5-ohm 5-watt resistor in series with 
filament. 

4DT6 E Parallel circuits only. Install 4. 7-ohm 5-watt resistor in series with 
filament. 

6F6 1621 E No changes. 
1622 E Parallel circuits only. No changes. 

6H6 5679 G Reverse 5679 to 6H6 procedure. 

6J4 6J4WA E No changes. 

6J5 2C22 G Reverse 2C22 to 6J5 procedure. 

6J6 5964 E No changes. 
6101 E No changes. 

6J7 1221 E Reverse 1221 to 6J7 procedure. 
6059 G Reverse 6059 to 6J7 procedure. 
7000 G No changes. 

6K6 1621 E Parallel circuits only. No changes. 
5871 G No changes. 

6K7 5732 E No changes. 

6L6 1621 G Parallel circuits only. No changes. 
1622 G No changes. 
5881 E No changes. 
5932 E No changes. 
6550 E No changes. 

6M5 6BJ5 G Reverse 6BJ5 to 6M5 procedure. 

6N7 1635 E Parallel circuits only. No changes. 

6Q5 884 E No changes. 

687 5732 G Parallel circuits only. No changes. 

6SA7 5961 E No changes. 

6SB7Y 5961 G No changes. 

6SG7 6006 E No changes. 

6SH7 6006 G No changes. 

6SJ7 6SJ7WGT E No changes. 
6006 G No changes. 
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TUBE 

6SK7 

6SL7 

6SN7 

6SU7 

6T4 

6U3 

6U7 

6U8 

6V3 

6V4 

6V6 

6W2 

6X2 

6X4 

6X5 

6Y7 

7A5 

7A6 

7AU7 

7C7 

7F8 

7Z4 

SUB. 

6006 
6137 

6SL7WGT 
6113 

6SN7WGT 
6180 

6113 

3AF4 

6AF4 

6AU4 

5732 

6AU8 
6AX8 

6AU4 

6BW4 

1621 
1622 
5871 
5992 
6061 

6X2 

6W2 

6AV4 
6BX4 
6X4W 
6063 
6202 

6AV4 
6BX4 
6X5WGT 

1635 

6CA5 

6AL5 

12AT7 

12AU7 

12AV7 

6BR7 
6BS7 

7F8W 

6BW4 

RECEIVING TUBE SUBSTITUTIONS 6SK7-7Z4 

PERF. CIRCUIT CHANGES NECESSARY 

G No changes. 
E No changes. 

E No changes. 
E No changes. 

E No changes. 
E No changes. 

E No changes. 

G Parallel circuits only. Install 7-ohm 5-watt resistor in series with 
filament. 

G No changes. 

G Parallel circuits only. Reverse 6AU4 to 6U3 procedure. 

G No changes. 

G Parallel circuits only. Reverse 6AU8 to 6U8 procedure. 
G No changes. 

G Reverse 6AU4 to 6V3 procedure. 

G Parallel circuits only. Reverse 6BW4 to 6V4 procedure. 

G Parallel circuits only. No changes. 
G Parallel circuits only. No changes. 
E No changes. 
E No changes. 
E Reverse 6061 to 6U6 procedure. 

G No changes. 

E No changes. 

E 
G 
E 
E 
G 

G 
G 
E 

Parallel circuits only. No changes. 
No changes. 
No changes. 
No changes. 
No changes. 

Parallel circuits only. Reverse 6AV4 to 6X5 procedure. 
Reverse 6BX4 to 6X5 procedure. 
No changes. 

No changes. 

Reverse 6CA5 to 7A5 procedure. 

E 

G 

G Parallel circuits only. Change socket to miniature and rewire as follows: 

G 

E 

G 

G 
G 

E 

E 

Change pin No. 1 to pin No. 3 on miniature 
2 to 5 
3 to 2 
6 to 7 
7 to 1 

ORIG 
8 to 4 

Same as 7AU7 to 12AU7 procedure. 

Rewire as follows: 
Change pin No. 5 

Same as 7AU7 to 12AU7 procedure. 

Reverse 6BR7 to 7C7 procedure. 
Reverse 6BS7 to 7C7 procedure. 

No changes. 

Reverse 6BW4 to 7Z4 procedure. 

to pin No. 9 

0 
SUB 
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8AU8-12AQ5 

TUBE 

8AU8 

8AW8 

BBAB 

8BH8 

8BN8 

8CG7 

8CM7 

8CN7 

8CS7 

8SN7 

9BM5 

9BW6 

12A7 

12AB5 

12AC6 

12AD6 

12AD7 

12AE6 

12AF6 

12AG6 

12AJ5 

12AQ5 

22 

SUB. 

BAWB 
BBAB 
8BH8 

BAUS 
6BH8 

BAUS 
BAWB 

BAUS 
BAWB 

8SN7 

8CS7 

8CM7 

8CG7 

9BW6 

9BM5 

12AF6 

12AG6 

12AX 

12SL7 

12AT6 
12AV6 

12AC6 

12AD6 

12CM6 
(Cont,) 

THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE 

PERF. 

G 
G 
G 

G 
G 

G 
G 

G 
G 

G 

G 

G 

G 

G 

G 

G 

G 

E 

G 

G 
G 

G 

G 

E 

CIRCUIT CHANGES NECESSARY 

No changes. 
No changes. 
No changes. 

No changes. 
No changes. 

No changes. 
No changes. 

No changes. 
No changes. 

No practical substitute. 

Same as 6CG7 to 6SN7 procedure. 

Rewire as follows: 
Change pin No. 3 

0 
8 

.. ,. 
No practical substitute. 

Same as 8CM7 to 8CS7 procedure. 

Same as 6CG7 to 6CSN7 procedure. 

Rewire as follows: 

0 
OAIG 

Change pin No. 1 
2 
3 
4 
5 
6 
7 

to pin No. 8 
to 3 

to pin No. 2 on noval 
to 3 
to 4 
to 5 
to 7 
to 8 
to 1 

Same as 9BM5 to 9BN6 procedure. Tie pin Nos. 3 and 9 together. 

No practical substitute. 

No practical substitute. 

No changes. 

No changes. 

Parallel circuits only. No changes. 

Parallel circuits only. Change socket to octal and rewire as follows: 
Change pin No. 1 to pin No. 2 on octal 

.... 
No changes. 
No changes. 

No changes. 

No changes. 

No practical substitute. 

2 to 1 
3 to 3 
4 to 8 
5 to 7 
6 to 5 
7 to 4 
8 to 6 

Reverse 12CM6 to 12AQ5 procedure. 

sue 



TUBE 

12AQ5 
(Cont.) 

12AS5 

12AT7 

12AU7 

12AV5 

12AV7 

12AX7 

12AY7 

12BH7 

12BJ7 

12BK5 

12BL6 

12BQ6 

12BR7 

12BV7 

12BW4 

12BY7 

12C5 

SUB. 

12V6 

12A7WA 
6060 
6201 
6679 

12AU7WA 
5814 
5963 
6067 
6189 
6680 

12BQ6 
12CU6 
12DQ6 

5965 

12AD7 
5751 
6057 
6681 

6072 

6350 

6BK5 

6BQ6 

12AV5 
12CH6 
12DQ6 

12BY7 

6BW4 

12X4 

12BV7 

12CA5 
(Cont,) 

PERF. 

E 

E 
E 
E 
E 

E 
E 
G 
E 
E 
E 

E 
E 
E 

G 

E 
E 
E 
E 

E 

G 

E 

E 

G 
E 
E 

E 

E 

G 

E 

G 

RECEIVING TUBE SUBSTITUTIONS 12AQ5-12CS 

CIRCUIT CHANGES NECESSARY 

Change socket to octal and rewire as follows: 
Change pin No. 1 to pin No. 5 on octal 

2 to 8 
3 to 2 
4 to 7 
5 to 3 
6 to 4 
7 to 5 

No practical substitute. 

No changes. 
No changes. 
No changes. 
No changes. 

No changes. 
No changes. 
No changes. 
No changes. 
No changes. 
No changes. 

Same as 12CU6 to 12AV5 procedure. 
Same as 12CU6 to 12AV5 procedure. 
Same as 12CU6 to 12AV5 procedure. 

No changes. 

No changes, 
No changes. 
No changes. 
No changes. 

No changes. 

Reverse 6350 to 12BH7 procedure. 

No practical substitute. 

Parallel circuits only. Install 6-ohm 20-watt resistor in series with 
filament. 

No practical substitute. 

Parallel circuits only. Install 6-ohm 20-watt resistor in series with 

filament. 
Reverse 12AV5 to 12BQ6 procedure. 
No changes. 
No changes. 

No practical substitute. 

No changes, 

Parallel circuits only. Install 7-ohm 20-watt resistor in series with 
filament. 
Parallel circuits only. Change socket to miniature and rewire as 
follows: 

to pin No. 6 on miniature 
to 3 

Change pin No. 1 
4 
5 
7 
9 

to 4 
to 1 
to 7 0 

No changes. 

No changes. 

sua 
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12C5-12CU6 

TUBE 

12C5 
(Cont.) 

12CA5 

12CM6 

12CM6 

12CN5 

12CR6 

12CS6 

12CT8 

12CU5 

12CU6 

24 

SUB. 

12L6 

6CA5 

12C5 
12L6 

5CM6 

6CM6 

12AQ5 

12V6 

3CS6 

6CS6 

6BY6 

6CU5 

12L6 

12W6 

12AV5 

12BQ6 
12DQ6 

THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE 

PERF. 

G 

E 

G 
G 

E 

E 

E 

E 

E 

E 

G 

G 

G 

G 

E 
E 

CIRCUIT CHANGES NECESSARY. 

Change socket to octal and rewire as follows: 
Change pin No. 1 to pin No. 8 on octal 

2 to 5 

0 
ORIG 

3 to 2 
4 to 7 
5 to 5 
6 to 4 
7 to 3 SUB 

Parallel circuits only. Install 5-ohm 20-watt resistor in series with 
filament. 
No changes. 
Same as 12C5 to 12L6. 

Parallel circuits only. Install 14-ohm 20-watt resistor in series with 
filament. 

Parallel circuits only. Install 14·ohm 20-watt resistor in series with 
filament. 
Change socket to miniature and rewire as follows: 

Change pin No. 1 to pin No. 6 on miniature 
3 to 1 
4 to 3 
5 to 4 
6 to 7 
7 to 2 

ORIG 9 to 5 

Change socket to octal and rewire as follows: 
Change pin No. 1 to pin No. 4 on octal 

0 
ORIG 

No practical substitute. 

No practical substitute. 

3 to 5 
4 to 2 
5 to 7 
6 to 5 
7 to 8 
9 to 3 

0 
SUB 

SUB 

Parallel circuits only. Install 16-ohm 20-watt resistor in series with 
filament. 
Parallel circuits only. Install 21-ohm 20-watt resistor in series with 
the filament. 
Parallel circuits only. Install 21-ohm 20-watt resistor in series with 
filament. 

No practical substitute. 

Parallel circuits only. Install 5-ohm 20-watt resistor in series with 
filament. 
Change socket to octal and rewire as follows: 

Change pin No. 1 to pin No. 8 on octal 
2 to 5 
3 to 2 
4 to 7 
5 to 5 

ORIG 6 to 4 
7 to 3 

Same as 12CU5 to 12L6 procedure. 

Rewire as follows: 

ORIG 

No changes. 
No changes. 

Change pin No. 4 
5 

P. Cap 
8 

to pin No. 8 
to 1 
to 5 
to 3 

SUB 



TUBE 

12D4 

12DQ6 

12F8 

12G4 

12G8 

12H4 

12J5 

12J8 

12K5 

12L6 

12R5 

12SL7 

12SN7 

12U7 

12V6 

12W6 

12X4 

SUB. 

12AX4 

12AV5 
12BQ6 
12CU6 

12H4 
12J5 

14A4 

12G4 
12J5 

14A4 

12G4 
12H4 

12W6 
1632 

12W6 

2C52 

5814 

12CM6 

12L6 
12R5 
1632 

12BW4 

RECEIVING TUBE SUBSTITUTIONS 

PERF. CIRCUIT CHANGES NECESSARY 

G No changes. 

G Reverse 12AV5 to 12DQ6 procedure. 
G No changes. 
G No changes. 

E 
E 

E 

E 
E 

E 

E 
E 

E 
E 

G 

E 

G 

E 

E 
G 
E 

E 

No practical substitute. 

Remove, connect, and tape up any wires on pin No. 2. 
Change socket to octal and rewire as follows: 

Change pin No. 1 to pin No. 3 on octal 
3 to 2 
5 to 3 
4 to 7 
6 to 5 

OAIG 
7 to 8 

Change socket to octal and rewire as follows: 
Change pin No. 1 to pin No. 2 on octal 

0 
3 to 1 
4 to 8 
5 to 2 
6 to 6 

ORIG 7 to 7 

No practical substitute. 

No changes. 
Change to octal and rewire as follows: 

Change pin No. 1 to pin No. 3 on octal 
3 to 2 
5 to 3 
4 to 7 
6 to 5 

ORIG 7 to 8 

Same as 14A4 to 12G4 procedure. 

Reverse 12G4 to 12J5 procedure. 
Reverse 12H4 to 12J5 procedure. 

No practical substitute. 

No practical substitute. 

No changes. 
No changes. 

Change socket to octal and rewire as follows: 
Change pin No. 1 to pin No. 8 on octal 

2 to 5 
3 to 2 
4 to 7 
5 to 5 
6 to 4 

ORIG 7 to 3 

Parallel circuits only. No changes. 

Parallel circuits only. Reverse 5814 to 12SN7 procedure. 

No practical substitute. 

Reverse 12CM6 to 12V6 procedure. 

No changes. 
Reverse 12R5 to 12W6 procedure. 
No changes. 

Reverse 12BW4 to 12Y4 procedure. 

12D4-12X4 

SUB 

SUB 
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14A4-25C5 

TUBE 

14A4 

15A6 

15A8 

16A5 

17AV5 

17AX4 

17C5 

17CA5 

17DQ6 

17H3 

17Z3 

18A5 

19AU4 

19X3 

19X8 

21A6 

25AV5 

25AX4 

25C5 

26 

SUB. 

12G4 
12H4 

6AV5 

12AV5 

17DQ6 

6AX4 

12AX4 

6CA5 

12CA5 

6DQ6 

12DQ6 

17AV5 

17AX4 

6AU4 

19X3 

19AU4 

25CU6 
25DQ6 

17AX4 

25U4 
25W4 

25CA5 
(Cont.} 

THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE 

PERF. CIRCUIT CHANGES NECESSARY 

E Reverse 12G4 to 14A4 procedure. 
E Reverse 12H4 to 14A4 procedure. 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

G 

G 

G 
G 

E 

G 
G 

G 

No practical substitute. 

No practical substitute. 

No practical substitute. 

Parallel circuits only. Install 8. 7-ohm 25-watt resistor in series with 
filament. 
Parallel circuits only. Install 7-ohm 10-watt resistor in series with 
filament. 
Same as 12CU6 to 12AV5 procedure. 

Parallel circuits only. Install 18-ohm 20-watt resistor in series with 
filament. 
Parallel circuits only. Install 10-ohm 20-watt resistor in series with 
filament. 

No practical substitute. 

Parallel circuits only. Install 9-ohm 20-watt resistor in series with 
filament. 
Parallel circuits only. Install 10-ohm 20-watt resistor in series with 
filament. 

Parallel circuits. only. Install 9-ohm 20-watt resistor in series with 
filament. 
Parallel circuits only. Install 10-ohm 20-watt resistor in series with 
filament. 
Same as 12CU6 to 12AV5 procedure. 

No practical substitute. 

Where space permits change socket to octal and rewire as follows: 
Change pin No. 4 to pin No. 8 on octal 

cap to 3 

0 5 to 7 
9 to 5 

I 

ORIG sue 

No practical substitute. 

Parallel circuits only. Install 7-ohm 30-watt resistor in series with 
filament. 
Parallel circuits only. Change socket to miniature and rewire as 
follows: 

ORIG 

Change pin No. 3 
5 
7 
8 

to pin No. 3 on miniature 
to 9 
to 4 
to 5 

Parallel circuits only. Reverse 19AU4 to 19X3 procedure. 

No practical substitute. 

No practical substitute. 

Reverse 25CU6 to 25AV5 procedure. 
Reverse 25DQ6 to 25AV5 procedure. 

Parallel circuits only. Install 18-ohm 10-watt resistor in series 
with filament. 
No changes. 
No changes. 

No changes. 



TUBE 

25C5 
(Cont,) 

25CA5 

25CD6 

25CU6 

25DN6 

25DQ6 

25L6 

25U4 

25W4 

25W6 

28D7 

40Al 

40B2 

50Al 

50BK5 

X155 

807 

884 

1221 

SUB. 

25L6 

25W6 

25C5 
25L6 
25W6 

25DN6 

25AV5 

25BQ6 
25DQ6 

25CD6 

25AV5 
25BQ6 
25CU6 

6046 

25AX4 
25W4 

25U4 

25L6 

28D7W 
1238 

40B2 

40Al 

25BK5 

6BC8 
6BK7 
6BQ7 
6BS8 
6BZ7 
6BZ8 

5933 

6Q5 

6J7 

PERF. 

G 

G 

G 
G 
G 

G 

G 

E 
E 

G 

G 
G 
G 

G 

E 
E 

G 

E 

E 
E 

G 

G 

E 

G 
G 
G 
G 
G 
E 

E 

G 

G 

RECEIVING TUBE SUBSTITUTIONS 

CIRCUIT CHANGES NECESSARY 

Change socket to octal and rewire as follows: 
Change pin No. l to pin No. 8 on octal 

2 to 5 

0 
ORIG 

3 to 2 
4 to 7 
5 to 5 
6 to 4 
7 to 3 

Same as 25L6 to 25C5 procedure. 

No changes. 
Same as 25C5 to 25L6 procedure. 
Same as 25C5 to 25W6 procedure. 

No changes. 

Rewire as follows: 
Change pin No. 5 

ORIG 

No changes. 
No changes. 

No changes. 

cap 
8 
4 

Same as 25CU6 to 25AV5 procedure. 
No changes. 
No changes. 

No changes. 

No changes. 
No changes. 

No changes. 

No changes. 

No changes. 
No changes. 

No changes. 

No changes. 

No practical substitute. 

to pin No. 1 
to 5 
to 3 
to 8 

Parallel circuits only. Install 84-ohm 20-watt resistor in series 
with filament. 

No changes. 
No changes. 
No changes. 
No changes. 
No changes. 
No changes. 

No changes. 

No changes. 

Rewire as follows: Change socket to octal. 
Change pin No. 1 to pin No. 2 on octal 

2 to 3 
3 to 4 
4 to 5 
5 to 8 
6 to 7 0 

ORIG 
SUB 

25C5-1221 
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1238-5726 THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

1238 28D7 G No changes, 

1266 OB3 G No changes. 

1621 6F6 G No changes. 
6K6 G Parallel circuits only. No changes. 
6L6 G Parallel circuits only. No changes. 
6V6 G Parallel cfrcuits only. No changes. 
5881 E Parallel circuits only. No changes. 

1622 6F6 G Parallel circuits only. No changes. 
6L6 E No changes. 
6V6 G Parallel circuits only. No changes. 
5881 E No changes. 

rn:n 6L6 G Parallel circuits only. Install 7-ohm 20-watt resistor in series with 
the filament. 

1632 12L6 E No changes. 
12W6 E No changes. 

1633 No practical substitute. 

1635 6N7 G Parallel circuits only. No changes. 
6Y7 G No changes. 

5591 6AK5 G No changes. 
5654 G No changes. 

5610 6C4 G No changes. 

5633 5634 E No changes. 

5634 5633 E No changes. 

5637 5646 G Rewire as follows: 
Change pin No. 2 to pin No. 4 

3 to 3 
4 to 5 
5 to 2 

ORIG 
SUB 

5638 No practical substitute. 

5654 5591 G No changes. 
6096 E No changes. 

5670 2C51 G No changes. 
5670WA E No changes. 

5670WA 5670 G No changes. 

5679 6H6 G Parallel circuits only. Rewire as follows: 
Change pin No. 1 to pin No. 2 

2 to 4 
6 to 5 
7 to 8 

ORIG 8 to 7 
SUB 

5692 6180 E No changes. 

5725 6AS6 G No changes. 
6AS6W E No changes. 
6187 E No changes. 

5726 6AL5 G No changes. 
6AL5W E No changes. 
6058 E No changes. 
6097 G No changes. 
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RECEIVING TUBE SUBSTITUTIONS 5727-5965 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

5727 2D21 G No changes. 
2D21W E No changes. 

5732 6K7 G No changes. 

5749 6BA6 G No changes. 
6BA6W E No changes. 

5750 6BE6 G No changes. 

5751 12AX7 G No changes. 
5751WA E No changes. 
6057 G No changes. 

5751WA 12AX7 G No changes. 
5751 G No changes. 
6057 G No changes. 

5814 12AU7 G No changes. 

12SN7 G Parallel circuits only. Change socket to octal. Rewire as follows: 
Change pin No. 1 to pin No. 2 

2 to 1 
3 to 3 
4 to 8 
5 to 7 
6 to 5 
7 to 4 

ORIG 
8 to 6 SUB 

5814WA E No changes. 
6067 E Parallel circuits only. No changes. 

5824 6046 G No changes. 

5838 5839 E Parallel circuits only. No changes. 

5839 5838 E Parallel circuits only. No changes. 

5871 6V6 G No changes. 
5992 G Parallel circuits only. No changes. 

5881 1621 G Parallel circuits only. No changes. 
1622 G No changes. 
5932 G No changes. 

5899 5900 E No changes. 

5900 5899 E No changes. 

5910 1U4 G No changes. 

5915 6BY6 G No changes. 

5930 2A3 G No changes. 

5931 5U4GB E No changes. 

5932 6L6 G No changes. 
5881 G No changes. 

5933 807 G No changes. 

5961 6SA7 G No changes. 

5963 12AU7 G No changes. 

5964 6J6 G No changes. 

5965 12AV7 G No changes. 
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5992-6113 THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

5992 6V6 G No changes. 
5871 G Parallel circuits only. No changes. 

5998 6AS7 G Parallel circuits only. No changes. 

6005 6AQ5 G No changes. 
6AQ5W E No changes. 
6095 E No changes. 

6006 6SG7 G No changes. 

6046 25L6 G No changes. 
5824 G No changes. 

6057 12AX7 G No changes. 
5751 G No changes. 

6058 6AL5 G No changes. 
5726 G No changes. 

6059 6J7 G Parallel circuits only. Change socket to octal and rewire as follows: 
Change pin No. 2 to cap on octal 

3 to pin No. 8 

0 
4 to 2 
5 to 7 
7 to 3 
8 to 4 

OR•G 9 to 5 SUB 

6060 12AT7 G No changes. 
6201 G No changes. 

6061 6V6 G Change socket to octal and rewire as follows: 
Change pin No. 1 to pin No. 5 on octal 

2 to 5 
3 to 8 
4 to 2 
5 to 7 

ORIG 7 to 3 
SUB 

8 to 4 
6063 6X4 G No changes. 

6064 6AM6 G No changes. 

6065 6BH6 G Parallel circuits only. Rewire as follows: 
Change pin No. 6 to pin No. 7 

7 to 6 

6066 6AT6 G No changes. 

6067 12AU7 G No changes. 
5814 E Parallel circuits only. No changes. 

6072 12AY7 G No changes. 

6080 6AS7 G No changes. 

6095 6AQ5 G No changes. 
6AQ5W E No changes. 
6005 E No changes. 

6096 6AK5 E No changes. 
5654 G No changes. 

6097 6AL5 G No changes. 
5726 G No changes. 

6101 6J6 G No changes. 

6113 6SL7 G No changes. 
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RECEIVING TUBE SUBSTITUTIONS 6132-7000 

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 

6132 6CH6 G No changes. 

6134 6AC7 G No changes. 

6135 6C4 G No changes. 

6136 6AU6 G No changes. 

6137 6SK7 G No changes. 

6180 6SN7 G No changes. 
5692 E No changes. 

6186 6AG5 G No changes. 

6187 6AS6 G No changes. 
6AS6W E No changes. 
5725 E No changes. 

6189 12AU7 G No changes. 
12AU7WA E No changes. 

6201 12AT7 G No changes. 
6060 G No changes. 

6202 6X4 G No changes. 

6265 6BH6 G No changes. 

6350 12BH7 G Rewire as follows: 
Change pin No. 2 to pin No. 3 

0 
3 to 2 
7 to 8 i 8 to 7 

ORIG 

6485 6AH6 G No changes. 

6550 6L6 G No changes. 

6661 6BH6 G No changes. 

6662 6BJ6 G No changes. 

6663 6AL5 G No changes. 

6669 6AQ5 G No changes. 

6677 6CL6 G No changes. 

6679 12AT7 G No changes. 

6680 12AU7 G No changes. 

6681 12AX7 G No changes. 

7000 6J7 G No changes. 
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SUBSTITUTING PICTURE TUBES IN TV RECEIVERS 

1. Connecting the External Conductive Tube 
Coating to Chassis 

When a picture tube that does not have an 
external conductive coating is substituted for one 
that has the external coating, it is generally 
necessary to install a metal finger to make con
tact with the coating in order to connect it to the 
chassis. Sometimes this finger is attached to the 
deflection yoke support bracket. Ordinarily a tube 
that does not have an external coating has a 500-
µµf capacitor connected from the anode lead to 
the chassis inside the high-voltage cage. It is 
normally not necessary to remove this capacitor 
when substituting a tube that has the external 
conductive coating. 

2. Installing a Capacitor from the Anode Lead to 
the Chassis 

When a tube that does not have the external 
conductive coating is substituted for one that has 
the external conductive coating, it is often neces
sary to install a capacitor from the anode lead 
to the chassis. In the substitutions listed here we 
have repeated the same value of 500 µµf. Ordin
arily this will be satisfactory. In some cases this 
capacitor will not be necessary. In others best 
satisfaction may be had with capacitances as high 
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as 2,000 µµf. This is according to individual cases 
and can be determined by trial. The most conven
ient location for this capacitor is inside the high
voltage cage. 

3. Dimensions 

Before attempting any of the substitutions 
listed here, make sure the substitute tube will fit 
into the available space. In the magnetic types 
try to choose a substitute with a neck length 
similar to the original. Differences in face plate 
curvatures may make it necessary, in some sub
stitutions listed, to change the mask. 

4,. Change in Anode Connector 

Either the ball-type or cavity-type anode con
nector is used on picture tubes. Instructions 
specify when a change is necessary. 

5. Replacement or Deletion of Ion Trap 

It is necessary to replace the ion trap with the 
type required by the manufacturer of the substi
tute tube. Some tubes do not require an ion trap 
and are being substituted for others requiring 
either a single or dual ion trap. In these cases, 



the instruction is "Remove ion trap." Other tubes 
requiring a single ion trap can be substituted for 
by installing a dual ion trap and vice versa. In 
these cases instructions are given. Some manu
facturers of picture tubes are using a new type 
gun requiring a single ion trap in tubes that 
formerly used a gun requiring a dual ion trap. It 
is therefore important to check the individual 
manufacturer's specification on the substitute tube 
being used. 

6. Electrostatic and Self-Focus Tubes 

When using electrostatic or self-focus tubes 
as substitutions for magnetically focused tubes, 
it is necessary to remove the focus coil from the 
neck of the tube and replace it with a magnetic 
centering device. The focus coil may be left in 
the receiver circuit-wise, in which case it should 
be mounted in the cabinet in some position where 
its magnetic field has no effect on the picture. It 
may be replaced with a choke or resistor. The 
picture tube socket may have to be changed when 
it is necessary to bring out a lead from the focus 
electrode on the picture tube base except in the 
case of self-focus or automatic focus types. This 
lead should be connected to a d-c voltage point in 
the set which gives best focus. The voltage re
quired normally lies between 50 and 350 volts. 
Self-focus or automatic focus tubes have a special 
gun structure within the neck of the tube designed 

to focus the tube automatically without the use 
of an external focus voltage. 

7. Substituting Electrostatic or Automatic Focus 
Types with Magnetic Types 

When replacing electrostatic focus types with 
magnetic focus types, discard the magnetic center
ing device and install a permanent magnet focus
ing device. This must be mounted on the yoke 
support with suitable metal brackets. It is prac
tical to replace an electrostatic focus tube using 
high-focus voltage with a type using low-focus 
voltage or a self-focus type. When doing this, it 
is desirable to remove the focus voltage rectifier 
as a safety measure. 

8. Differences in the Face Plate 

Differences in the face plate of the tube have 
little effect on whether or not they may be sub
stituted. Dark-faced tubes give better contrast 
than white-faced tubes. Some tubes are frosted to 
decrease reflections and others have an aluminized 
back for better contrast and brightness. Alum
inized tubes in some cases have higher anode 
voltage applied and this voltage should be re
duced in accordance with manufacturers' speci
fications when other than aluminized tubes are 
substituted. When substituting aluminized tubes 
for white- or gray-faced tubes, sufficient voltage 
is usually available for satisfactory operation. 
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TUBE 

7CP4 

7DP4 

12KP4 

12LP4 

12QP4 

12TP4 

12ZP4 

14HP4 

14QP4 

16AEP4 

17ATP4 

17AVP4 

17QP4 

17YP4 

20HP4 

20LP4 

20MP4 

21ACP4 

21AFP4 
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SUB. 

7DP4 

7CP4 

12ZP4 
12ZP4A 

12ZP4 
12ZP4A 

12ZP4 

12ZP4A 

12ZP4 

12KP4 
12KP4A 
12LP4 

12LP4A 

12QP4 

12QP4A 
12TP4 

12ZP4A 

14QP4 

14HP4 

16ABP4 

17AVP4 
17AVP4A 

17ATP4 
17ATP4A 

17YP4 

17QP4 
17QP4A 

20HP4D 
20LP4 
20MP4 

20HP4A 
20HP4D 
20MP4 

20HP4A 
20HP4D 
20LP4 

21ACP4A 
21AMP4 
21AMP4A 
21AQP4 
21AQP4A 
21BSP4 

21ASP4 
(Cont,) 

PICTURE TUBE SUBSTITUTIONS 

CHANGES NECESSARY 

Change anode connector to cavity type. Connect external conductive 
coating to chassis. Change ion trap to double. 

Connect a 500-11µ! 20-kv capacitor from anode to chassis. Change 
anode connector to ball type. 'lemove ion trap. 

Install single ion trap. 
Install single ion trap. 

Install single ion trap. 
Install single ion trap. 

Change anode connector to cavity type. Connect external conductive 
coating to chassis. 
Change anode connector to cavity type. Connect external conductive 
coating to chassis. 

Connect external conductive coating to chassis. Change ion trap to 
single. 

Remove ion trap. 
Remove ion trap. 
Only where 1-1/8 inch greater length is available. Change ion trap to 
double. 
Same as for 12LP4. 

Connect a 500-/1/lf 20-kv capacitor from anode to chassis. Change 
annode connector to ball type. 
Same as for 12QP4. 
Only where 1-1/8 inch greater length is available. Connect a 500-flµf 
20-kv capacitor from anode to chassis. Change ion trap to double. 
No changes. 

No changes. 

No changes. 

No changes. 

No changes. 
No changes. 

No changes. 
No changes. 

No changes. 

No changes. 
No changes. 

No changes. 
No changes. 
No changes. 

No changes. 
No changes. 
No changes. 

No changes. 
No changes. 
No changes. 

No changes. 
No changes. 
No changes. 
Connect a 500-11µ! 20-kv capacitor from anode to chassis. 
Same as for 21AQP4. 
No changes. 

No changes. 



TUBE 

21AFP4 
(Cont.) 

21ALP4 

21AMP4 

21AMP4A 

21ANP4 

21AP4 

21AQP4 

21AQP4A 

21ARP4 

21ARP4A 

21ASP4 

21ATP4 

21ATP4A 

SUB. 

21YP4 
21YP4A 

21ALP4A 
21ALP4B 
21ANP4 
21ANP4A 
21ATP4 
21ATP4A 

21ACP4 
21ACP4A 
21AMP4A 
21AQP4 
21AQP4A 

21ACP4 
21ACP4A 
21AMP4 
21AQP4 

21ALP4 
21ALP4A 
21ALP4B 
21ATP4 

21ZP4 

21ZP4B 

21ACP4 
21ACP4A 
21AMP4 
21AMP4A 
21AQP4A 

21ACP4 
21ACP4A 
21AMP4 
21AMP4A 
21AQP4 

21ARP4A 
21JP4 
21JP4A 

21ARP4 
21JP4 
21JP4A 

21AYP4 
21XP4 
21XP4A 
21YP4 
21YP4A 

21ALP4 
21ALP4A 
21ALP4B 
21ANP4 
21ANP4A 
21ATP4A 

21ALP4 
21ALP4A 
21ALP4B 
21ANP4 
21ANP4A 
21ATP4 

PICTURE TUBE SUBSTITUTIONS 21AFP.4-21ATP.4A 

CHANGES NECESSARY 

Connect external conductive coating to ground. 
Connect external conductive coating to ground. 

No changes. 
No changes. 
Connect a 500-µµf 20-kv capacitor from anode to chassis. 
No changes. 
No changes. 
No changes. 

No changes. 
No changes. 
No changes. 
Connect a 500-µ.µf 20-kv capacitor from anode to chassis. 
No changes. 

No changes. 
No changes. 
No changes. 
Connect a 500-µµf 20-kv capacitor from anode to chassis. 

Connect external conductive coating to chassis. 
Connect external conductive coating to chassis. 
Connect external conductive coating tochassis. 
Connect external conductive coating to chassis. 

This substitute to be used only when changing from metal to glass 
picture tube. Mask opening must be enlarged. Change anode con
nector to cavity type. 
Same as 21AP4 to 21ZP4. Connect external conductive coating to 
chassis. 

Connect external conductive coating to chassis. 
Connect external conductive coating to chassis. 
Connect external conductive coating to chassis. 
Connect external conductive coating to chassis. 
No changes. 

Connect external conductive coating to chassis. 
Connect external conductive coating to chassis. 
Connect external conductive coating to chassis. 
Connect external conductive coating to chassis. 
No changes. 

No changes. 
No changes. 
No changes. 

No changes. 
No changes. 
No changes. 

Connect external conductive coating to chassis. 
Connect external conductive coating to chassis. 
Connect external conductive coating to chassis. 
Connect external conductive coating to chassis. 
Connect external conductive coating to chassis. 

No changes. 
No changes. 
No changes. 
Connect a 500-µµf 20-kv capacitor from anode to chassis. 
Connect a 500-µµf 20-kv capacitor from anode to chassis. 
No changes. 

No changes. 
No changes. 
No changes. 
Connect a 500-µ.µf 20-kv capacitor from anode to chassis. 
Connect a 500-µ,p.f 20-kv capacitor from anode to chassis. 
No changes. 
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21AUP4-21YP4A 

TUBE 

21AUP4 

21AUP4A 

21AUP4B 

21AVP4 

21AVP4A 

21AVP4B 

21AYP4 

21BSP4 

21JP4 

21JP4A 

21MP4 

21XP4 

21XP4A 

21YP4 

21YP4A 
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THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE 

SUB. 

21AUP4A 
21AUP4B 
21AVP4 
21AVP4A 
21AVP4B 

21AUP4 
21AUP4B 
21AVP4 
21AVP4A 
21AVP4B 

21AUP4 
21AUP4A 
21AVP4 
21AVP4A 
21AVP4B 

21AUP4 
21AUP4A 
21AUP4B 
21AVP4A 
21AVP4B 

21AUP4 
21AUP4A 
21AUP4B 
21AVP4 
21AVP4B 

21AUP4 
21AUP4A 
21AUP4B 
21AVP4 
21AVP4A 

21ASP4 
21XP4 
21XP4A 
21YP4 
21YP4A 

21ACPYA 

21ARP4 
21ARP4A 
21JP4A 

21ARP4 
21ARP4A 
21JP4 

21YP4 

21YP4A 

21ASP4 
21XP4A 
21YP4 
21YP4A 

21ASP4 
21XP4 
21YP4 
21YP4A 

21YP4A 

21YP4 

CHANGES NECESSARY 

No changes. 
No changes. 
No changes. 
No changes. 
No changes. 

No changes. 
No changes. 
No changes. 
No changes. 
No changes. 

No changes. 
No changes. 
No changes. 
No changes. 
No changes. 

No changes. 
No changes. 
No changes. 
No changes. 
No changes. 

No changes. 
No changes. 
No changes. 
No changes. 
No changes. 

No changes. 
No changes. 
No changes. 
No changes. 
No changes. 

Connect a 500-µµf 25-kv capacitor from anode to chassis. 
No changes. 
No changes. 
No changes. 
No changes. 

No changes. 

No changes. 
No changes. 
No changes. 

No changes. 
No changes. 
No changes. 

This substitute to be used only when changing from metal to 
glass picture tube. Mask opening must be altered. Change anode 
connector to cavity type. 
Same as 21MP4 to 21YP4 procedure. 

Connect a 500-µµf 25-kv capacitor from anode to chassis. 
No changes. 
No changes. 
No changes. 

Connect a 500-µµf 25-kv capacitor from anode to chassis. 
No changes. 
No changes. 
No changes. 

No changes. 

No cha11ge s. 



PICTURE TUBE SUBSTITUTIONS 24BP4-30BP4 

TUBE SUB. CHANGES NECESSARY 

24BP4 No practical substitute. 

24CP4: 24CP4A No changes. 
24QP4 No changes. 
24TP4 No changes. 
24VP4 No changes. 
24VP4A No changes. 
24XP4 Connect a 500-µµf 25-kv capacitor from anode to chassis. 

24DP4 24DP4A No changes. 
24YP4 No changes. 
24ZP4 No changes. 

24QP4 24CP4 No changes. 
24CP4A No changes. 
24TP4 No changes. 
24VP4 No changes. 
24VP4A No changes. 
24XP4 Connect a 500-µµf 25-kv capacitor from anode to chassis. 

24TP4 24CP4 No changes. 
24CP4A No changes. 
24QP4 No changes. 
24VP4 No changes. 
24VP4A No changes 
24XP4 connect a 500-µµf 25-kv capacitor from anode to chassis. 

24VP4 24CP4 No changes. 
24CP4A No changes. 
24TP4 No changes. 
24VP4A No changes. 
24XP4 Connect a 500--µ.µ.f 25-kv capacitor from anode to chassis. 

24VP4A 24CP4 No changes. 
24CP4A No changes. 
24TP4 No changes. 
24VP4 No changes. 
24XP4 Connect a 500-µµf 25-kv capacitor from anode to chassis. 

24XP4 24CP4 Connect external conductive coating to chassis. 
24CP4A Connect external conductive coating to chassis. 
24QP4 Connect external conductive coating to chassis. 
24TP4 Connect external conductive coating to chassis. 
24VP4 Connect external conductive coating to chassis. 
24VP4A Connect external conductive coating to chassis. 

24YP4 24DP4 No changes. 
24DP4A No changes. 
24ZP4 No changes. 

24ZP4 24DP4 No changes. 
24YP4 No changes. 

27AP4 No practical substitute. 

27MP4 27EP4 This substitute to be used only when changing from metal 
to glass picture tube. Mask opening may be altered. 
Change anode connector to cavity type. 

27SP4 27UP4 No changes. 

27UP4 27SP4 No changes. 

30BP4 No practical substitute. 
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EUROPEAN AMERICAN TUBE SUBSTITUTION 

EUROPEAN AMERICAN PERF. CIRCUIT CHANGES NECESSARY 

B36 12SN7 G No changes. 

B65 6SN7 G No changes. 

Bl52 12AT7 G No changes. 

B309 12AT7 G No changes. 

B319 7AN7 G No changes. 

B329 12AU7 E No changes. 

B719 6AQ8 G No changes. 

D63 6H6 G No changes. 

D77 6AL5 E No changes. 

D152 6AL5 G No changes. 

DA90 1A3 E No changes. 

DAC32 1H5 E No changes. 
1LH4 G Reverse 1LH4 to DAC32 procedure. 

DAF91 1LD5 G Reverse 1LD5 to DAF91 procedure. 
1S5 E No changes. 
1U5 G Reverse 1U5 to DAF91 procedure. 

DAF96 1AH5 E No changes. 

DC70 6375 G No changes. 

DC80 1E3 E No changes. 

DCC90 3A5 E No changes. 

DD6 6AL5 E No changes. 

DD7 6AL5 G No changes. 

DF33 1LC5 G Reverse 1LC5 to DF33 procedure. 
1LN5 G Reverse 1LN5 to DF33 procedure. 
1N5 E No changes. 

DF62 1AD4 E No changes. 

DF91 1T4 E No changes. 

DF92 1L4 G No changes. 

DF96 1AF4 G No changes. 
1AJ4 E No changes. 

DF904 1U4 G No changes. 

DH63 6Q7 G No changes. 

DH77 6AT6 E No changes. 

DH149 7C6 G No changes. 

DK32 1A7 E No changes. 
1LA6 G Reverse 1LA6 to DK32 procedure. 

DK91 1R5 E No changes. 

DK92 1AC6 E No changes. 
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EUROPEAN-AMERICAN TUBE SUBSTITUTION DK96-ECC91 

EUROPEAN AMERICAN PERF. CIRCUIT CHANGES NECESSARY 

DK96 1AB6 E No changes. 

DL33 3Q5 E No changes. 

DL35 1C5 E No changes. 

DL36 1Q5 E No changes. 

DL91 184 G No changes. 

DL92 3S4 E No changes. 

DL93 3A4 E No changes. 

DL94 3Y4 E No changes. 

DL95 3Q4 E No changes. 

DL96 3C4 E No changes. 

DM70 1M3 G No changes. 

DP61 6AK5 E No changes. 

DY30 1B3 G No changes. 

DY80 1X2A G No changes. 

EA76 6489 E No changes. 

EAA91 6AL5 G No changes. 

EABC80 6AK8 E No changes. 
6T8 G No changes. 

EB34 6H6 E Parallel circuits only. No changes. 

EB91 6AL5 E No changes. 

EBC33 1639 G No changes. 

EBC90 6AT6 E No changes. 

EBC91 6AV6 G No changes. 

EBF80 6N8 E No changes. 

EC70 5718 G No changes. 

EC80 6Q4 E No changes. 

EC81 6R4 E No changes. 

EC90 6C4 E No changes. 

EC91 6AQ4 E No changes. 

EC92 6AB4 E No changes. 

ECC33 6SN7 G Parallel circuits only. No changes. 

ECC35 6SL7 G Parallel circuits only. No changes. 

ECC81 12AT7 E No changes. 

ECC82 12AU7 E No changes. 

ECC83 12AX7 E No changes. 

ECC85 6AQ8 E No changes. 

ECC91 6J6 E No changes. 

39 



ECF82-EL821 THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE 

EUROPEAN AMERICAN PERF. 

ECF82 

ECH35 

ECH81 

ECL80 

ECL82 

EF70 

EF71 

EF72 

EF73 

EF80 

EF85 

EF86 

EF91 

EF92 

EF93 

EF94 

EF95 

EF96 

EH90 

EK90 

EL33 

EL34 

EL37 

EL38 

EL70 

EL81 

EL83 

EL84 

EL85 

EL90 

EL91 

EL821 
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6U8 

6E8 
6P8G; 

6AJ8 

6AB8 

6BM8 

6487 

5899 

5840 

6488 

6BX6 

6BY7 

6267 

6AM6 

6CQ6 

6BA6 

6AU6 

6AK5 

6AG5 

6CS6 

6BE6 

6M6G 

6CA7 

6L6 
5881 

6CN6 

6373 

6CJ6 

6CK6 

6BQ5 

6BN5 

6AQ5 

6AK6 

6AM5 

6CH6 

E 

E 
E 

E 

E 

E 

G 

G 

G 

E 

E 

E 

E 

E 

E 

E 

G 

E 

G 

E 

E 

E 

G 

E 
E 

E 

G 

E 

E 

E 

E 

E 

G 

E 

G 

CIRCUIT CHANGES NECESSARY 

No changes. 

No changes. 
Parallel circuits only. No changes. 

No changes. 

No changes. 

No changes. 

No changes. 

No changes. 

No changes. 

No changes. 

No changes. 

No changes. 

No changes. 

No changes. 

No changes. 

No changes. 

No changes. 

No changes. 

No changes. 

No changes. 

No changes. 

No changes. 

No changes. 

No changes. 
No changes. 

No changes. 

No changes. 

No changes. 

No changes. 

No changes. 

No changes. 

No changes. 

Rewire as follows: 

0 
ORIG 

No changes. 

No changes. 

Change pin No. 2 
7 

to pin No. 7 & 2 
to 6 

SUB 



EUROPEAN-AMERICAN TUBE SUBSTITUTION EM34-KT63 

EUROPEAN AMERICAN PERF. CIRCUIT CHANGES NECESSARY 

EM34 6CD7 E No changes. 

EM80 6BR5 E No changes. 

EN91 2D21 E No changes. 

EQ80 6BE7 E No changes. 

EY51 6X2 E No changes. 

EY70 5641 G No changes. 

EY80 6U3 E No changes. 

EY84 6374 E No changes. 

EZ35 6X5 E No changes. 

EZ80 6V4 E No changes. 

EZ81 6BW4 E No changes. 

EZ90 6X4 E No changes. 

GZ30 5Z4 E No changes. 

GZ32 5V4 E No changes. 

GZ34 5U4 G No changes. 

H52 5U4 G No changes. 

H63 6F5 E No changes. 

HBC90 12AT6 E No changes. 

HBC91 12AV6 G No changes. 

HD14 1H5 G No changes. 

HD30 3B4 E No changes. 

HF93 12BA6 E No changes. 

HF94 12AU6 G No changes. 

HK90 12BE6 E No changes. 

HL90 19AQ5 E No changes. 

HL92 50C5 E No changes. 

HM04 6BE6 E No changes. 

HY90 35W4 E No changes. 

KBC32 1H6 G Reverse 1H6 to KBC32 procedure. 

KF35 1E5 E No changes. 

KK32 1C6 G Reverse 1C6 to KK32 procedure. 
1C7 G No changes. 
107 G Parallel circuits only. No changes. 

KL35 1F4 G Reverse 1F4 to KL35 procedure. 
1F5 G No changes. 

KT32 25L6 G No changes. 

KT63 6F6 G No changes. 
6J7 G No changes. 
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KT66-SP6 THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE 

EUROPEAN AMERICAN PERF. CIRCUIT CHANGES NECESSARY 

KT66 6L6 E Parallel circuits only. No changes 

KT81 7C5 G No changes. 

KTW63 6K7 G No changes. 

L63 6J5 G No changes. 

L77 6C4 E No changes. 

LN152 6AB8 G No changes. 

LZ319 8A8 G No changes. 

N14 1C5 G No changes. 

N17 384 E No changes. 

N18 3Q4 E No changes. 

N19 3V4 E No changes. 

N77 6AM5 E No changes. 

N78 6BJ5 E No changes. 

Nl44 6AN5 G No changes. 

N148 7C5 G No changes. 

Nl52 21A6 G No changes. 

N329 16A5 G No changes. 

N359 21A6. G No changes. 

N709 6BQ5 G No changes. 

PABC80 9AK8 E No changes. 

PCC84 7AN7 E No changes. 

PCC85 9AQ8 E No changes. 

PCF80 8A8 G No changes. 
9A8 E No changes. 

PCF82 9U8 E No changes. 

PL21 2D21 E No changes. 

PL81 21A6 E No changes. 

PL82 16A5 E No changes. 

PL83 15A6 E No changes. 

PY80 19X3 E No changes. 

PY81 17Z3 E No changes. 

PY82 19Y3 E No changes. 

QQV03-10 6360 G No changes. 

QQV03-28 6252 G No changes. 

QV05-25 807 G No changes. 

SP6 6AM6 E No changes. 
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EUROPEAN-AMERICAN TUBE SUBSTITUTION T003-10-6A7E 

EUROPEAN AMERICAN PERF. CIRCUIT CHANGES NECESSARY 

TD03·10 5861 G No changes. 

U50 5Y3 G No changes. 

U52 5U4 G No changes. 

U70 6X5 G No changes. 

U78 6X4 E No changes. 

Ul47 6X5 G No changes. 

U149 7Y4 G No changes. 

U154 19Y3 G No changes. 

U319 19Y3 G No changes. 

UF41 12AC5 E No changes. 

UBC41 14L7 E No changes. 

UCH42 14K7 E No changes. 

W17 1T4 E No changes. 

W63 6K7 G No changes. 

W77 6065 E No changes. 

Wl49 7B7 G No changes. 

W179 6BY7 G No changes. 

Xl4 1A7 G No changes. 

X17 1R5 E No changes. 

Xl8 1AC6 E No changes. 

X63 6A8 G No changes. 

X79 6AE8 E No changes. 

X81 7S7 G No changes. 

X148 7S7 G No changes. 

Y61 6U5 E No changes. 

Z14 1N5 G No changes. 

Z63 6J7 G No changes. 

Z77 6AM6 G No changes. 
6064 E No changes. 

Z152 6BX6 G No changes. 

Z179 6BX6 G No changes. 

ZD17 1S5 E No changes. 

ZD19 1S5 G No changes. 

1F3 1T4 E No changes. 

1FD9 1S5 E No changes. 

lPl0 3SF E No changes. 

6A7E 6A7 E No changes. 
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6D2-3OL 1 THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE 

EUROPEAN AMERICAN PERF. CIRCUIT CHANGES NECESSARY 

6D2 6AL5 G No changes. 

6F12 6AM6 G No changes. 

BD3 6AM6 E No changes. 

30Cl BAB G No changes. 

30Ll 7AN7 G No changes. 

OA2-1C6 AMERICAN - EUROPEAN TUBE SUBSTITUTION 

AMERICAN EUROPEAN PERF. CIRCUIT CHANGES NECESSARY 

OA2 150C2 E No changes. 

OM Z300T E No changes. 

OB2 l0BCl G No changes. 

OD3 150C3 E No changes. 

OE3 B5Al E No changes. 

OG3 B5A2 E No changes. 

1A3 DA90 E No changes. 

1A7 DK32 E No changes. 
X14 G No changes. 

1AB6 DK96 E No changes. 

1AC6 DK92 E No changes. 
XlB E No changes. 

1AD4 DF62 E No changes. 

1AF4 DF96 G No changes. 

1AH5 DAF96 E No changes. 

1AJ4 DF96 E No changes. 

1B3 DY30 G No changes. 

1C5 DL35 E No changes. 
N14 G No changes. 

1C6 KK32 G Rewire as follows. Change socket to six pin. 
Change Pin No. 1 to pin No. 2 

2 to 3 
5 to 4 
4 to 5 
3 to 6 
6 to 7 sue 

ORIG 



AMERICAN-EUROPEAN TUBE SUBSTITUTION 1C7-1Q5 

AMERICAN EUROPEAN PERF. CIRCUIT CHANGES NECESSARY 

1C7 KK32 G No changes. 

107 KK32 G Parallel circuits only. No changes. 

1E3 DCS0 E No changes. 

1E5 KF35 G No changes. 

1F4 KL35 G Rewire as follows: Change to five pin socket. 
Change pin No. 1 to pin No. 2 

2 to 3 
4 to 4 
3 to 5 

ORIG 5 to 7 SUB 

1F5 KL35 G No changes. 

1H5 DAC32 E No changes. 
HD14 G No changes. 

1H6 KBC32 G Rewire as follows: 
Change pin No. 6 to grid cap. 

1L4 DF92 G No changes. 

1LA6 DK32 G Rewire as follows: 
Change pin No. 1 to pin No. 2 

2 to 3 
5 to 4 
4 to 5 
6 to Cap 

ORIG 3 to 6 
8 to 7 SUB 

1LC5 DF33 G Rewire as follows: 
Change pin No. 1 to pin No. 2 

2 to 3 
3 to 4 
6 to Cap 
8 to 7 

ORIG 5 to 7 SUB 

1LD5 DAF91 G Rewire as follows: 
Change pin No. 1 to pin No. 1 

4 to 3 
3 to 4 
2 to 5 
6 to 6 

ORIG 8 to 7 SUB 

1LH4 DAC32 G Rewire as follows: 
Change pin No. 1 to pin No. 2 

2 to 3 
4 to 5 
6 to Cap 

ORIG 8 to 7 
SUB 

1LN5 DF33 G Rewire as follows: 
Change pin No. 1 to pin No. 2 

2 to 3 
3 to 4 
6 to Cap 

ORIG 
8 to 7 
5 to 7 SUB 

1M3 DM70 G No changes. 

1N5 DF33 E No changes. 
Z14 G No changes. 

1Q5 DL36 E No changes. 
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1R5-6AG5 THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE 

AMERICAN EUROPEAN PERF. CIRCUIT CHANGES NECESSARY 

1R5 

1S4 

1S5 

1T4 

1U4 

1U5 

1X2A 

2D21 

3A4 

3A5 

3B4 

3C4 

3Q4 

3Q5 

3S4 

3V4 

5U4 

5V4 

5Y3 

5Z4 

6A7 

6A8 

6AB4 

6AB8 

6AE8 

6AG5 
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DK91 
X17 

DL91 

DAF91 
ZD17 
ZD19 
1FD9 

DF91 
W17 
1F3 

DF904 

DAF91 

DY80 

EN91 
PL21 

DL93 

DCC90 
DL99 

HD30 

DL96 

DL95 
Nl8 

DL33 

DL92 
N17 
lPlO 

DL94 
N19 

GZ34 
H52 
U52 

GZ32 

U50 

GZ30 

6A7E 

X63 

EC92 

ECL80 
SN152 

X79 

EF96 

E 
E 

G 

E 
E 
G 
E 

E 
E 
E 

G 

G 

G 

E 
E 

E 

E 
G 

E 

E 

E 
E 

E 

E 
E 
E 

E 
E 

G 
G 
G 

E 

G 

E 

E 

G 

E 

E 
G 

E 

G 

No changes. 
No changes. 

No changes. 

No changes. 
No changes. 
No changes. 
No changes. 

No changes. 
No changes. 
No changes. 

No changes. 

Rewire as follows: 

0 
Change pin No. i 

ORIG 

No changes. 

No changes. 
No changes. 

No changes. 

No changes. 
No changes. 

No changes. 

No changes. 

No changes. 
No changes. 

No changes. 

No changes. 
No changes. 
No changes. 

No changes. 
No changes. 

No changes. 
No changes. 
No changes. 

No changes. 

No changes. 

No changes. 

No changes. 

No changes. 

No changes. 

No changes. 
No changes. 

1\lo changes. 

No changes. 

to pin No. 3 
to 4 
to 5 
to 6 



AMERICAN-EUROPEAN TUBE SUBSTITUTION 6AJ8-6CA7 

AMERICAN EUROPEAN PERF. CIRCUIT CHANGES NECESSARY 

6AJ8 ECH81 E No changes. 
DP61 E No changes. 

6AK5 EF95 E No changes. 

6AK6 EL91 G Reverse EL91 to 6AK6 procedure. 

6AK8 EABC80 E No changes. 

6AL5 D77 E No changes. 
DD6 E No changes. 
DD7 G No changes. 
D152 G No changes. 
EAA91 G No changes. 
EB91 E No changes. 
6D2 G No changes. 

6AM5 EL91 E No changes. 
N77 E No changes. 
Nl44 G No changes. 

6AM6 EF91 E No changes. 
SP6 E No changes. 
277 G No changes. 
6F12 G No changes. 
8D3 E No changes. 

6AQ4 EC91 E No changes. 

6AQ5 EL90 E No changes. 

6AQ8 B719 G No changes. 
ECC85 E No changes. 

6AT6 DH77 E No changes. 
EBC90 E No changes. 

6AU6 EF94 G No changes. 

6AV6 EBC91 G No changes. 

6BA6 EF93 E No changes. 
HMO4 E No changes. 

6BE6 EK90 E No changes. 

6BE7 EQB0 E No changes. 

6BJ5 N78 E No changes. 

6BM8 ECL82 E No changes. 

6BN5 EL85 E No changes. 

6BQ5 EL84 E No changes. 
N709 G No changes. 

6BR5 EM80 E No changes. 

6BW4 E281 E No changes. 

6BX6 EF80 E No changes. 
2152 G No changes. 
2179 G No changes. 

6BY7 EF85 E No changes. 
W179 G No changes. 

6C4 EC90 E No changes. 
L77 E No changes. 

6CA7 EL34 G No changes. 
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6CD7-6X5 THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE 

AMERICAN EUROPEAN PERF. CIRCUIT CHANGES NECESSARY 

6CD7 EM34 E No changes. 

6CH6 EL821 G No changes. 

6CJ6 EL81 E No changes. 

6CK6 EL83 G No changes. 

6CN6 EL38 E No changes. 

6CQ6 EF92 E No changes. 

6CS6 EH90 E No changes. 

6E8 ECH35 E No changes. 

6F5 H63 E No changes. 

6F6 KT63 G No changes. 

6H6 EB34 E Parallel circuits only. No changes. 
D63 G No changes. 

6J5 L63 G No changes. 

6J6 ECC91 E No changes. 

6J7 KT63 G No changes. 
Z63 G No changes. 

6K7 KTW63 G No changes. 
W63 G No changes. 

6L6 EL37 E No changes. 
KT66 E Parallel circuits only. No changes. 

6M6G EL33 E No changes. 

6N8 EBF80 E No changes. 

6P8G ECH35 E Parallel circuits only. No changes. 

6Q4 EC80 E No changes. 

6Q7 DH63 G No changes. 

6R4 EC81 E No changes. 

6SL7 ECC35 G Parallel circuits only. No changes. 

6SN7 B65 G No changes. 
ECC33 G Parallel circuits only. No changes. 

6T8 EABC80 G No changes. 

6U3 EY80 E No changes. 

6U5 Y61 E No changes. 

6U8 ECF82 E No changes. 

6V4 EZ80 E No changes. 

6X2 EY51 E No changes. 

6X4 EZ90 E No changes. 
U78 E No changes. 

6X5 EZ35 E No changes. 
Ul47 G No changes. 
U70 G No changes. 
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AMERICAN-EUROPEAN TUBE SUBSTITUTION 7AN7-21A6 

AMERICAN EUROPEAN PERF. CIRCUIT CHANGES NECESSARY 

7AN7 B319 G No changes. 
PCCS4 E No changes. 
30Ll G No changes. 

7B7 Wl49 G No changes. 

7C5 KTSl G No changes. 
Nl4S G No changes. 

7C6 DH149 G No changes. 

7S7 XSl G No changes. 
X14S G No changes. 

7Y4 Ul49 G No changes. 

SAS LZ319 G No changes. 
PCFS0 G No changes. 
30Cl G No changes. 

9AS PCFS0 E No changes. 

9AKS PABCS0 E No changes. 

9AQS PCCS5 E No changes. 

9US PCFS2 E No changes. 

12AC5 UF41 E No changes. 

12AT6 HBC90 E No changes. 

12AT7 B152 G No changes. 
B309 G No changes. 
ECCSl E No changes. 

12AU6 B329 E No changes. 
ECCS2 E No changes. 
HF94 G No changes. 

12AV6 HBC91 G No changes. 

12AX7 ECC83 E No changes. 

12BA6 HF93 E No changes. 

12BE6 HK90 E No changes. 

12SN7 B36 G No changes. 

14K7 UCH42 E No changes. 

14L7 UBC41 E No changes. 

15A6 PLS3 E No changes. 

16A5 N329 G No changes. 
PLS2 E No changes. 

17Z3 PYSl E No changes. 

19AQ5 HL90 E No changes. 

19X3 PYS0 E No changes. 

19Y3 Ul54 G No changes. 
U319 G No changes. 
PYS2 E No changes. 

21A6 N152 G No changes. 
N359 G No changes. 
PLSl E No changes. 
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25L6-6489 THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE 

AMERICAN EUROPEAN PERF. CIRCUIT CHANGES NECESSARY 

25L6 KT32 G No changes. 

35W4 HY90 E No changes. 

50C5 HL92 E No changes. 

807 QV05-25 G No changes. 

1639 EBC33 G No changes. 

5641 EY70 G No changes. 

5718 EC70 G No changes. 

5840 EF72 G No changes. 

5861 TD03-10 G No changes. 

5899 EF71 G No changes. 

6064 Z77 G No changes. 

6065 W77 G No changes. 

6252 QQV03-28 G No changes. 

6267 EF86 E No changes. 

6360 QQV03-10 G No changes. 

6373 EL70 G No changes. 

6374 EY84 E No changes. 

6375 DC70 G No changes. 

6487 EF70 G No changes. 

6488 EF73 E No changes. 

6489 EA76 E No changes. 

50 



CUMULATIVE INDEX 

The following indices contain all the tubes listed in the Receiving Tube Substitution Guidebook, in
cluding those given in the First, Second and Third SUDDlements, for which substitutions are given. 

Where (0) precedes the page number, the substitution information is given on the page referred to in 
the original Receiving Tube Substitution Guidebook; where (1) precedes the page number, the substitution 
information is given on the page referred to in the First SuDplement; where (2) precedes the page number, 
the substitution information is given on the page referred to in the Second Supplement; where (3) precedes 
the page number, the substitution information is given on the page referred to in the Third SuDplement. 

Page references to European substitutes for American tubes have been included under the respective 
American tube numbers, and are asterisked. Page references to American substitutes for European tubes are 
listed in the European Index. 

RECEIVING TUBES 

TUBE PAGE TUBE PAGE TUBE PAGE 

00A (0)33 1AB5 (0)35 lB3 (0)36 
(1)14, 15 

0lA (0)33 1AB6 (3)1, 44• (2)1 
(3)1, 44• 

0A2 (0)33 1AC5 (0)35 
(3)44* (3)1 1B4 (0)36 

0A3 (0)33 1AC6 (3)1, 44• 1B5 (0)36 
(1)13 

1AD4 (0)35 1B7 (0)36, 37 
0A4 (0)33 (3)44* 

(3)44* 1B8 (0)37 
1AD5 (0)35, 36 

0B2 (0)33 1C3 (0)37 
(3)44* 1AE4 (0)36 (3)1, 2 

(1)14 
0B3 (0)33 1C5 (0)37 

(3)1 1AE5 (3)1 (1)15 
(3)44* 

0C3 (0)33 1AF4 (0)36 
(3)1, 44• 1C6 (0)37 

0D3 (0)33 (3)44* 
(3)44* 1AF5 (0)36 

(1)14 1C7 (0)37 
0E3 (3)44* (3)45* 

1AF6 (3)1 
0G3 (3)44* 1C8 (0)37 

1AG4 (3)1 
0Y4 (0)33 1C21 (0)37 

0Z4 (0)33 1AG5 (3)1 
103 (3)2 

(1)13, 14 1AH4 (3)1 
105 (0)38 

0Z4A (0)33 1AH5 (3)1, 44* 1D5GT (2)1 
1A3 (0)33 1AH6 (3)1 (3)44* 107 (0)38 

1A4 1AJ4 (3)1, 44• (3)45* 
(0)33, 34 
(1)14 1AJ5 (3)1 108 (0)38 

1A5 (0)34 1AK4 (3)1 1E3 (3)2, 45* 
(1)14 

1AK5 (3)1 1E4 (0)38 
1A6 (0)34 (3)2 

1A7 (0)34, 35 1AX2 (3)1 
1E5 (0)38 

(1)14 (3)45* 
(3)44* 
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THIRD SUPPLEMENT -RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE PAGE TUBE PAGE TUBE PAGE 

1E7 (0)38 1LF3 (3)2 lV (0)47 

1E8 (0)38 1LG5 (0)43 
(1)19 

(1)17 1V2 (0)47 
1F4 (0)38 

(1)15 1LH4 (0)43 1V5 (0)47 
(3)45* (1)17, 18 

(3)45* 1V6 (3)2 
1F5 (0)38 

(1)15 1LN5 (0)43, 44 1W4 (0)48 
(3)45* (1)18 (1)19 

(3)45* 
1F6 (0)38 1W5 (0)48 

1M3 (3)2, 45* 
1F7 (0)39 1X2 (0)48 

1N5 (0)44 (1)19, 20 
1G4 (0)39 (1)18 (2)1 

(3)45* 1X2A (1)20 
1G5 (0)39 (2)1 

(1)15 1N6 (0)44, 45 (3)46* 

1G6 (0)39 1P5 (0)45 1Y2 (1)20 
(1)15 (1)18 

1Z2 (0)48 
1H4 (0)39 1Q5 (0)45 (1)20 

(1)15 (1)18 
(3)45* 2A3 (0)48 

1H5 (0)39 (1)20 
(1)15 1Q6 (0)45 (3)2 
(3)45* 

1R4/1294 (0)45 2A4G (0)48 
1H6 (0)39 

(3)45* 1R5 (0)45 2A5 (0)48 
(3)46* 

1J5 (0)39 2A6 (0)48 
(1)16 1S4 (0)46 

(1)18, 19 2A7 (0)48 
1J6 (0)39 (3)46* 

(1)16 2AF4 (3)2 
1S5 (0)46 

1L4 (0)39 (1)19 2B3 (3)2 
(1)16 (3)46* 
(3)45* 2B5 (3)2 

1S6 (0)46 
1L6 (0)40 2BN4 (3)2 

(1)16 1SA6 (0)46 
(1)19 2B7S (0)49 

1LA4 (0)40 
(1)16 1SB6 (0)46 2B25 (0)49 

1LA6 (0)40,41 1T2 (3)2 2C4 (0)49 
(3)45* 

1T4 (0)46, 47 2C21 (0)49 
1LB4 (0)41 (1)19 

(1)16 (3)46* 2C22 (0)49 
(3)3 

1LB6 (0)41 1T5 (0)47 
(1)19 2C51 (0)49 

1LC5 (0)41, 42 (3)3 
(3)45* 1T6 (0)47 

2C52 (0)49 
1LC6 (0)42 1U4 (0)47 (3)3 

(1)19 
1LD5 (0)42, 43 (3)2, 46* 2CB5 (3)3 

(3)45* 
lU5 (0)47 2D21 (0)49 

1LE3 (0)43 (3)46* (3)3, 46* 
(1)16, 17 
(3)2 1U6 (0)47 2D21W (3)3 
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CUMULATIVE INDEX-AMERICAN RECEIVING TUBES 

TUBE PAGE TUBE PAGE TUBE PAGE 

2E5 (0)49 3B7 (0)51 4BK7 (3)5 

2E22 (3)3 3B7/1291 (0)51 4BN6 (3)5 

2E26 (0)49 3BA6 (3)4 4BQ7 (3)6 

2E30 (0)49 3BC5 (3)4 4BS8 (3)6 

2E31 (0)49 3BE6 (3)4 4BU8 (3)6 

2E32 (0)49 3BN4 (3)4 4BX8 (3)6 

2E35 (0)49 3BN6 (3)4 4BZ7 (3)6 

2E36 (0)49 3BT6 (3)4 4BZ8 (3)6 

2E41 (0)49 3BU8 (3)4 4CB6 (3)6 

2E42 (0)49 3BY6 (3)4 4CX7 (3)6 

2G5 (0)49 3BZ6 (3)4 4DT6 (3)7 

2G21 (0)50 3C2 (3)4 5A6 (0)53 

2G22 (0)50 3C4 (3)4, 46* 5AM8 (3)7 

2S/4S (0)50 3C5 (0)51 5AN8 (3)7 
(3)4 

2T4 (3)3 5AQ7 (3)7 
3C6 (0)51 

2V2 (3)3 5AS4 (3)7 
3CB6 (3)4 

2V3 (0)50 5AS8 (3)7 
3CE5 (3)5 

2W3 (0)50 5AU4 (3)7 
3CF6 (3)5 

2X2/879 (0)50 5AV8 (3)7 
3CS6 (3)5 

2Y2 (0)50 5AW4 (2)1 
3D6/1299 (0)51 (3)7 

2Z2/G84 (0)50 
3DT6 (3)5 5AX4 (0)53 

3A2 (3)3 (3)8 
3E5 (0)51 

3A3 (3)3 5AZ4 (0)53 
3E6 (0)51 (2)1 

3A4 (0)50 (3)8 
(3)46* 3LE4 (0)52 

(1)21 5B8 (3)8 
3A5 (0)50 

(3)46* 3LF4 (0)52 5BE8 (3)8 
(1)21 

3A8GT (0)50 
3Q4 (0)52 

5BK7 (3)8 

3AF4 (3)3 (3)5, 46* 5BR8 (3)8 

3AL5 (3)3 3Q5 (0)52, 53 
5BT8 (3)8 (3)46* 

3AU6 (3)3 3S4 (0)53 5CG8 (3)8 
(3)5, 46* 

5CL8 (3)8 3AV6 (3)3 
3V4 (0)53 

3B2 (3)4 (3)5, 46* 5CM8 (3)8 

3B4 (0)50 4A6 (0)53 5J6 (3)8 
(3)46* 

4BC5 (3)5 5R4GY (0)53 
3B5 (0)50, 51 (2)1 

(1)20 4BC8 (3)5 
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THIRD SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE PAGE TUBE PAGE TUBE PAGE 

5T4 (0)53, 54 6AB4 (0)57, 58 6AJ4 (2)2 
(2)1 (2)1 
(3)8 (3)46* 6AJ5 (0)61 

5T8 (3)8 (2)2 
6AB5/6N5 (0)58 

5U4 (0)54 6AJ7 (0)62 
(2)1 6AB6 (0)58 
(3)46* 6AJ8 (2)2 

6AB7/1853 (0)58 (3)47* 
5U4G (3)8 

6AB8 (3)9, 46* 6AK4 (3)9 
5U4GA (3)8 

6AC5G (0)58 6AK5 (0)62 
5U4GB (3)9 (1)22 

6AC5GT (0)59 (2)2 
5U8 (3)9 (3)9, 47* 

6AC6 (0)59 
5V3 (3)9 6AK6 (0)62 

6AC7 (0)59 (2)3 
5V4 (0)54 (3)9 (3)47* 

(2)1 
(3)9, 46* 6AC7/1852 (0)59 6AK7 (0)62 

5V6 (3)9 6AD4 (0)59 6AK8 (2)3 
(3)47* 

5W4 (0)54 6AD5 (0)59 
(2)1 6AL5 (0)62 
(3)9 6AD6 (0)59 (1)23 

(3)10, 47* 
5X3 (0)54 6AD7 (0)60 

(1)22 6AL6 (0)62 
5X4 (0)54 6AD8 (3)9 (1)23 

(2)1 6AE5 (0)60 
(3)10 

5X8 (3)9 
(1)22 6AL7 (0)62 

6AE6 (0)60 
5Y3 (0)55 6AM4 (2)3 

(2)1 6AE7 (3)9 
(3)9, 46* 6AM5 (0)62 

6AE8 (3)46* (2)3 
5Y4 (0)55 (3)47* 

(2)1 6AF4 (2)1 
(3)9 (3)9 6AM6 (0)62, 63 

(3)10, 47* 
5Z3 (0)55 6AF5 (0)60 

(2)1 (1)22 6AM8 (3)10 

5Z4 (0)56 6AF6 (0)60 6AN4 (2)3 
(2)1 
(3)9, 46* 6AF7 (0)60 6AN5 (0)63 

6A3 (0)56 6AG5 (0)60 6AN6 (0)63 

6A4 (0)56 
(1)22 
(2)1 6AN7 (0)63 

6A4/LA (0)56 
(3)9, 46* 

6AN8 (3)10 

6A5 
6AG6G (0)60 

(0)56 6AQ4 (3)10, 47* 
6AG7 (0)60 

6A6 (0)56 6AQ5 (0)63 
(1)21 6AH4 (2)2 (1)23 

(2)3 
6A7 (0)56, 57 6AH5 (0)61 (3)10, 47* 

(1)21 
(3)46* 6AH6 (0)61, 143 6AQ6 (0)63 

(2)2 (1)23 
6A8 (0)57 (3)9 (3)10 

(1)21, 22 
(3)46* 6AH7 (0)61 6AQ7 (0)63 
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CUMULATIVE INDEX-AMERICAN RECEIVING TUBES 

TUBE PAGE TUBE PAGE TUBE PAGE 

6AQ8 (3)47* 6B8 (0)67 6BK4 (3)13 

6AR5 (0)64 6BA5 (0)67 6BK5 (2)4 

6AR6 (0)64 6BA6 (0)67 6BK6 (0)69 
(1)23 (1)24 (3)13 

6AR7 (0)64 
(2)3 
(3)11,47* 6BK7 (2)4 

6AR8 (3)10 
(3)13 

6BA7 (0)67 
6BL4 (3)13 

6AS5 (0)64 6BA8 (3)12 
(2)3 6BL7 (1)24 

6AS6 (0)64 
6BC4 (3)12 (2)4 

(3)10 6BC5 (0)67 6BM5 (2)4 

6AS7 (3)10 
(1)24 
(2)3 6BM8 (3)47* 

6AS7G (0)64 
(3)12 

6BN4 (3)13 

6AS8 (3)10 
6BC7 (0)68 

6BN5 (3)13, 47• 

6AT6 (0)64, 65 
6BC8 (3)12 

6BN6 (0)69 
(3)10, 47* 6BD4A (3)12 (3)13 

6AT8 (3)10 6BD5 (0)68 6BN7 (1)24 

6AU4 (3)10 6BD6 (0)68 6BN8 (3)14 

6AU5 (0)65 
(3)12 

6BQ5 (3)47* 
(1)23 6BD7 (0)68 

6AU6 (0)65, 143 
6BQ6 (0)69 

6BE6 (0)68 (2)4 
(1)24 (3)12, 47• (3)14 
(3)11, 47• 

6AU8 (3)11 
6BE7 (3)12, 47• 6BQ7 (1)24 

(2)4 

6AV4 (3)11 
6BE8 (3)12 (3)14 

6AV5 (0)65 
6BF5 (0)68 6BR5 (3)47* 

6AV6 (0)65 
6BF6 (0)68 6BR7 (3)14 

(2)3 6BF7 
(3)11, 47• 

(0)68 6BR8 (3)14 

(0)65 
6BG6 (0)68 6BS5 (3)14 

6AW7 (1)24 

6AW8 (3)11 
(3)12 6BS7 (3)14, 15 

6AX4 (1)24 
6BG7 (0)68 6BS8 (3)15 

(3)11 6BH5 (3)12, 13 6BT6 (0)69 

6AX5 (0)65 (2)4 

(3)11 6BH6 (0)68 (3)15 
(1)24 

6AX6 (0)65, 66 (3)13 6BT8 (3)15 

6AX8 (3)11 6BH8 (3)13 6BU5 (3)15 

6AZ8 (3)11 6BJ5 (3)13, 47• 6BU6 (0)69 

6B4 (0)66 6BJ6 (0)68, 69 6BU8 (3)15 
(2)3 

6B5 (0)66 (3)13 6BV7 (3)15 

6B6 (0)66 6BJ7 (3)13 6BV8 (3)15 

6B7 (0)67 6BJ8 (3)13 6BW4 (3)15, 47• 
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THIRD SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE PAGE TUBE PAGE TUBE PAGE 

6BW6 (2)4 6CG8 (3)17 6DN6 (3)20 

6BW7 (3)15 6CH6 (2)6 6DQ6 (3)20 
(3)17, 48* 

(3)20 6BX4 (3)16 6DT6 

6BX6 (2)4 6CH7 (3)17 6E5 (0)73 
(3)16, 47• 6CH8 (3)17 6E6 (0)73 

6BX7 (2)4 6CJ6 (3)18, 48* 
(1)25 

6BX8 (3)16 
6CK6 (2)6 6E7 (0)73 

6BY5 (0)69 (3)48* 6E8 (0)73 
(2)4 

6CL6 (2)6, 7 
(3)48* 

6BY6 (3)16 (3)18 6F4 (0)73 

6BY7 (2)5 6CL8 (3)18 6F5 (0)73, 74 
(3)47* 

(3)18 
(3)48* 

6CM6 
6BY8 (3)16 6F6 (0)74, 143 

6CM7 (3)18 (1)25 
6BZ6 (3)16 (3)20,48* 

6CM8 (3)18 
6BZ7 (2)5 6F7 (0)74 

(3)16 6CN6 (3)18, 48* (1)25 

6BZ8 (3)16 6CN7 (3)18 6F8 (0)74 

6C4 (0)69, 70 6CQ6 (3)48* 
(1)25 

(2)5 
(3)18 605 (0)75 

(3)16, 47• 6CQ7 (See 6U5) 

6C5 (0)70 6CR6 (3)18 606 (0)75 
(1)24 
(2)5 6CS5 (3)18 6H4 (0)75 

6C6 (0)70, 71, 143 6H5 (0)75 
(3)16 

(2)7 6CS6 6H6 (0)75 
6C7 (0)71 (3)19, 18* (3)20, 48* 

6C8 (0)71, 72 6CS7 (3)19 6H8 (0)75 

6CA5 (3)16 6CU5 (3)19 6J4 (0)75, 76 
(3)20 

6CA7 (3)17, 47• 6CU6 (2)7 
6J5 (0)76 (3)19 

6CB5 (3)17 (1)25 
6CX7 (3)19 (2)7 

6CB6 (0)72 (3)20, 48* 
(1)25 6D4 (0)72 

6J6 (0)76 (2)5 (1)26 (3)17 6D6 (0)72 (3)20, 48* 

6CD6 (0)72 6D7 (0)72 
6J7 (0)76, 77, 143 (1)25 

(0)72 (3)20, 48* (3)17 6D8 

6CD7 (3)17, 48* 6DA6 (3)19 6J8 (0)77, 78 
(1)26 

6CE5 (3) 17 6DB6 (3)20 6K4 (0)78 
6CF6 (2)6 6DC6 (3)20 6K5 (0)78 
6CG6 (1)25 6DE6 (3)20 6K6 (0)78, 79 (2)5, 6 

(1)26 
6DG6 (3)20 (3)20 6CG7 (3)17 
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CUMULATIVE INDEX-AMERICAN RECEIVING TUBES 

TUBE PAGE TUBE PAGE TUBE PAGE 

6K7 (0)79, 80 6R8 (0)83 6SU7 (0)91 
(3)20, 48* (1)27 (3)21 

6K8 (0)80 6S4 (1)27 6SV7 (0)91 
(1)26 

6L4 (0)80 
6S6 (0)84 6SZ7 (0)91 

6SA7 (0)84 6T4 (2)8 
6L5 (0)80 (1)28 (3)21 

(1)26 
6S7 (0)84 6T5 (0)91 

6L6 (0)80, 81 (3)20 
(1)26, 27 6T6 (0)91 
(3)20, 48* 6S8 (1)27 

6T7 (0)91 
6L7 (0)81 6S8GT (2)8 

6T8 (0)91, 143 
6M5 (0)81 6SA7 (3)20 (1)30 

(2)7 (2)8 
(3)20 6SB7Y (0)84 (3)48* 

(1)28 
6M6G (0)81 (3)20 6U3 (2)8 

(3)48* (3)21, 48* 
6SC7 (0)84, 85 

6M7G (0)81 (1)28 6U4 (0)91 
(1)30 

6M8GT (0)81 68D7 (0)85 
6U5 (0)91 

6N4 (0)81 6SE7 (0)85 (1)30 
(3)48* 

6N5 (0)81 6SF5 (0)85, 86 
6U6 (0)91, 92 

6N6 (0)81 6SF7 (0)86 (1)30 

6N7 (0)81, 82 6SG7 (0)86 6U7 (0)92 
(3)20 (1)28 (3)21 

(0)82 
(3)20 

6N8 6U8 (1)30 
(3)48* 6SH7 (0)86 (2)8 

(1)29 (3)21, 48* 
6P5 (0)82 (3)20 

(1)27 6V3 (2)9 
6SJ7 (0)86, 87 (3)21 

6P7 (0)82 (1)29 
(1)27 (3)20 6V4 (0)92 

(3)21, 48* 
6P8G (0)82 6SK7 (0)87, 88 

(3)48* (1)29 6V5GT (2)9 
(3)21 

6Q4 (2)8 6V6 (0)92, 93 
(3)-t8* 6SL7 (0)88 (1)30 

(1)29 (3)21 
6Q5 (3)20 (3)21, 48* 

6Q5G (0)82 
6V7 (0)93 

(0)88, 89 6SN7 6V8 (0)30, 31 
6Q6 (0)82 (1)29 

(2)8 6W2 (3)21 6Q7 (0)82, 83 (3)21, 48* 
(1)27 

6W4 (0)93 (3)48* 6SQ7 (0)89, 90 (1)31 
6R4 (0)83 

(1)29 

(2)8 6SR7 (0)90 6W5 (0)93 
(3)48* (1)30 6W6 (0)93 

6R6 (0)83 
6SS7 (0)90 

(1)31 
(2)9 

6R7 (0)83 
6ST7 (0)91 6W7 (0)93, 94 (1)27 
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THIRD SUPPLEMENT -RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE PAGE TUBE PAGE TUBE PAGE 

6X2 (3) 21, 48* 7B5 (0)100 7T7 (0)105, 106 
(1)32 

6X4 (0)94 7V7 (0)106 
(3)21, 48* 7B6 (0)100 

(1 )32 7W7 (0)106 
6X5 (0)94, 95 

(3)21, 48* 7B7 (0)100, 101 7X6 (0)106 
(1)32 

6X6G (0)95 (3)49* 7X7 (0)106 

6X8 (1)31 7B8 (0)101 7Y4 (0)106 
(2)9 (1)32 (1)34 

(3)49* 
6Y3G (0)95 7C4 (0)101 

7Z4 (0)106 
6Y5 (0)95 7C5 (0)102 (1)34 

(1)32 (3)21 
6Y6 (0)95 (3)49* 

BAB (3)49* 
6Y7 (0)96 7C6 (0)102 

(3)21 (1)33 8AU8 (3)22 
(3)49* 

6Y7G (0)144 8AW8 (3)22 
7C7 (0)102, 103 

6Z3 (0)96 (1)33 8BA8 (3)22 
(3)21 

6Z4 (0)96 8BH8 (3)22 
707 (0)103 

6Z5 (0)96 8BN8 (3)22 
7E5 (0)103 

6Z7 (0)96 8CG7 (3)22 
7E6 (0)103 

6ZY5 (0)96 (1)33 8CM7 (3)22 

7A4 (0)97 7E7 (0)103 8CN7 (3)22 
(1)31 

7F7 (0)103 8CS7 (3)22 
7A5 (0)97 

(3)21 7F8 (0)104 8SN7 (3)22 

(0)97 
(1)33 

9A8 7A6 (3)21 (3)49* 
(3)21 

7A7 (0)97, 98 
7G7 (0)104 9AK8 (3)49* 

(1)31, 32 7G7/1232 (0)104 9AQ8 (3)49* 

7A8 (0)98 
7G8 (1)33 9BM5 (3)22 (1)32 

7AB'1' (0)98, 99 7H7 (0)104 9BW6 (3)22 

7AD7 (0)99 7J7 (0)104 908 (3)49* 
(1)33 

7AF7 (0)99 10 (0)106 
(1)32 7K7 (0)105 

lOY (0)106 
7AG7 (0)99 7L7 (0)105 

12A (0)106 
7AH7 (0)99 7N7 (0)105 

(1)33, 34 12A4 (2)9 
7AJ7 (0)99 

7Q7 (0)105 12A5 (0)107 
7AK7 (0)99 (1)34 

12A6 (0)107 
7AN7 (3)49* 7R7 (0)105 (1)34 

(1)34 
7AU7 (3)21 12A7 (3)22 

7S7 (0)105 
7B4 (0)100 (1)34 12A8 (0)107 

(1)32 (3)49* (1)35 
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CUMULATIVE INDEX-AMERICAN RECEIVING TUBES 

TUBE PAGE TUBE PAGE TUBE PAGE 

12AB5 (3)22 12AZ7 (1)36 12CU5 (3)24 

12AC5 (3)49* 12B4 (2)9 12CU6 (3)24 

12AC6 (3)22 12B6M (0)109 12D4 (3)25 

12AD6 (3)22 12B7 (0)109 12DQ6 (3)25 

12AD7 (3)22 12B8GT (0)109 12E5 (0)110 

12AE6 (3)22 12BA6 (0)109 12F5 (0)110 
(1)36 

12AF6 (3)22 (3)49* 12F8 (3)25 

12AG6 (3)22 12BA7 (0)109 12G4 (3)25 

12AH7 (0)107 12BD6 (0)109 12G7G (0)110 
(1)35 

12G8 (3)25 12BE6 (0)109 
12AH8 (2)9 (3)49* 

12H4 (3)25 
12AJ5 (3)22 12BF6 (0)109 

12H6 (0)110 
12AK7 (2)9 12BH7 (0)109 

(1)36 12J5 (0)110 
12AL5 (0)107 (3)23 (3)25 

12AQ5 (3)22, 23 12BJ7 (3)23 12J7 (0)110 

12AS5 (3)23 12BK5 (3)23 12J8 (3)25 

12AT6 (0)108 12BK6 (0)109 12K5 (3)25 

(1)35 
12BL6 (3)23 12K7 (0)110,111 (2)9 

(3)49* (1)36 
12BN6 (1)36 

12AT7 (0)108,143 12K8 (0)111 

(1)35 12BQ6 (3)23 (1)36 

(3)23, 49* 
12BR7 (3)23 12L6 (3)25 

12AU6 (0)108 
12L8 (0)111 (3)49* 12BT6 (0)109 

12AU7 (0)108 12BU6 (0)110 12Q7 (0)111 
(1)35 

12BV7 (3)23 
(1)36 

(3)23 

12BW4 (3)23 
12R5 (3)25 

12AV5 (3)23 

12BY7 (2)9 
12S8 (2)9 

12AV6 (0)108 
(3)49* (3)23 12SA7 (0)111, 112 

12BZ7 (2)9 
(1)36 

12AV7 (0)108 
(1)35 12SC7 (0)112 
(3)23 12C5 (3)23 (1)36 

12AW6 (0)108 12C8 (0)110 12SF5 (0)113 
(1)35 

12CA5 (3)24 
(1)36 

12AX4 (1)36 
12CM6 (3)24 

12SF7 (0)113 

12AX7 (0)108 12SG7 (0)113 
(1)36 12CN5 (3)24 (1 )37 
(3)23, 49* 

12CR6 (3)24 12SH7 (0)113 
12AY7 (0)108, 109 (1)37 

(1)36 12CS6 (3)24 
(3)23 12SJ7 (0)113 

12CT8 (3)24 (1)37 
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THIRD SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE PAGE TUBE PAGE TUBE PAGE 

12SK7 (0)113, 114 14E7 (0)116, 117 19BG6 (0)118 
(1)37 
(2)10 14F7 (0)117 19C8 (0)118 

(1)39 (1)40 
12SL7 (0)114 

(1)37 14F8 (0)117 19J6 (2)10 
(3)25 (1)39 

19T8 (0)118 
12SN7 (0)114 14H7 (0)117 (1)40 

(1)37 
(3)25, 49* 14J7 (0)117 19V8 (1)40 

(1)39 
12SQ7 (0)114, 115 19X3 (2)10 

(1)37 14K7 (3)49* (3)26, 49* 
(2)10 

14L7 (3)49* 19X8 (3)26 
12SR7 (0)115 

(1)38 14N7 (0)117 19Y3 (2)10 
(1)39, 40 (3)49* 

12SS7 (2)10 
14Q7 (0)117 20 (0)118 

12SW7 (0)115 (1)40 
(1)38 20J8 (0)118 

14R7 (0)117 
12SX7 (0)115 21A6 (3)25, 49* 

14S7 (0)117 
12SY7 (0)115 21A7 (0)118 

(1)38 14V7 (0)117 
22 (0)118 

12U7 (3)25 14W7 (0)117 
24A (0)118 

12V6 (2)10 14X7 (2)10 
(3)25 25A6 (0)118, 119 

14Y4 (0)117 
12W6 (3)25 25A7 (0)119 

15 (0)117, 118 
12X4 (2)10 25AC5 (0)119 

(3)25 15A6 (3)26, 49* 
25AV5 (0)119 

12Z3 (0)115 15A8 (3)26 (3)26 
(1)38 

16A5 (3)26, 49* 25AX4 (3)26 
12Z5 (0)115 

17 (0)118 25B5 (0)119 
14A4 (0)115 

(3)26 17AV5 (3)26 25B6 (0)119 

14A5 (0)116 17AX4 (3)26 25B8GT (0)119 

14A7 (1)38 17C5 (3)26 25BK5 (2)11 

14A7/12B7 (0)116 17CA5 (3)26 25BQ6 (0)119 

14AF7 (1)38 17DQ6 (3)26 25C5 (3)26, 27 

14AF7/XXD (0)116 17H3 (3)26 25C6 (0)119 

14B6 (0)116 17Z3 (3)26, 49* 25CA5 (3)27 
(1)38 

18 (0)118 25CD6 (3)27 
14B8 (0)116 

18A5 (3)26 25CU6 (3)27 
14C5 (0)116 

19 (0)118 25D8GT (0)120 
14C7 (0)116 

(1)39 19AQ5 (2)10 25DN6 (3)27 
(3)49* 

14E6 (0)116 25DQ6 (3)27 
(1)39 19AU4 (3)26 
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CUMULATIVE INDEX-AMERICAN RECEIVING TUBES 

TUBE PAGE TUBE PAGE TUBE PAGE 

25L6 (0)120 34 (0)122 50 (0)129 
(2)11 (1)41 
(3)26, 50* 50Al (3)27 

35A5 (0)122, 123 
25N6 (0)120 50A5 (0)129 (1)40 35B5 (0)123 (1)42 

25S (0)120 35C5 (0)123 50AX6 (0)129 

25U4 (3)27 35L6 (0)124 50AX6G (2)12 
(1)41 

25W4 (0)120 50B5 (0)129 (3)27 35W4 (0)124 ( 1)42 
(3)50* 

25W6 (3)27 50BK5 (3)27 
35Y4 (0)124, 125 

25X6 (0)120 (1)41 50C5 (0)129 
( 1)42 25Y4 (0)120 35Z3 (0)125 (3)50* 

(1)41 
25Y5 (0)120 50C6 (0)129 

35Z4 (0)125 (1)42, 43 25Z3 (0)120 (1)41 
50L6 (0)129 25Z4 (0)120 35Z5 (0)125, 126 ( 1)43 

(1)41, 42 
25Z5 (0)120, 121 50X6 (0)130 

35Z6 (0)126 
25Z6 (0)121 

50Y6 (0)130 
35/51 (0)126 (1)43 26 (0)121 (1)41 

50Y7 (0)130 26A6 (0)lal 36 (0)126 
(2)11 

50Z6 (0)130 
37 (0)126 

26A7 (0)121 
50Z7 (0) 130 (2)11 38 (0)126 

26BK6 (0)121 39/44 (0)126 
EF50 (0)130 

26C6 (0)121 40 (0)126 
52 (0)130 

26CG6 (2)11 40Al (3)27 
VT52 (0)130 

53 (0)130 26D6 (0)121 40B2 (3)27 
(2)11 

55 (0)130 
40Z5 (1)42 

26Z5W (1)40 55S (0)130 
41 (0)127 

27 (0)121 
56 (0)131 

42 (0)127, 128 
28D7 (0)122 

56AS (0)131 (2)12 43 (0)128 
(3)27 

56S (0) 131 
28D7W (0)122 45 (0)128 

(1)42 57 (0) 131 
28Z5 (0)122 

(0)128 
(1)43 

(2)12 45Z3 
57AS (0)131 

30 (0)122 45Z5 (0)128 
( 1)42 57S (0)131 

31 (0)122 
46 (0)128 (0)131 58 

32 (0)122 
(0)128 

(1)43 
47 

32L7 (0)122 58AS (0)131 
48 (0)129 

33 (0)122 58S (0)131 
(1)40 49 (0)129 
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THIRD SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE 

TUBE PAGE TUBE PAGE TUBE PAGE 

59 ( 0) 131 485 (0)137 1280 (0)139 

70A7 (0) 131 807 ( 1)43, 44 1284 (0)139 
(3)27, 50* 

70L7 (0)131, 132 1291 (0)139 
864 (0)137 

71A (0)132 1293 (0)139 
(1)43 884 (3)27 

1294 (0)139 
75 (0) 132 950 (0)137 

1299 (0)139 
76 (0)132, 133 954 ( 0)137 

1603 (0)144 
77 (0)133 955 (0)138 

1611 (0)144 
78 (0)133, 134 956 (0)138 

1612 ( 0)139 
79 (0)134, 144 957 (0)138 

1614 (0)139 
80 (0)134 958A (0)138 (1)44 

81 (0)134 959 (0)138 1619 (0) 139 

82 (0)134 FMlOOO (0) 138 1620 (0)139 

83 (0)134 1005/CK1005 (0)138 1621 (3)28 

83V (0)135 CK1013 (0)138 1622 (3)28 

84 (0)135 1201 (0)138 1626 (0)139 

84/6Z4 (0)135 1203 (0)138 1629 • (0)139 
( 1)43 

1631 (3)28 1204 (0)138 
85 (0)135, 136 

1206 (0)138 1632 (3)28 
85AS (0)136 

1221 (0)138 1633 (3)28 
89 (0)136 (3)27 

( 1)43 1634 (0)139 
1223 (0)138 

1635 (3)28 99V (0)136 
1229 (0)138 

X99 (0)136 1639 (3)50* 
1230 (0)138 

X155 (3)27 1644 (0)139 

117L7 
1231 

(0)136 
(0)138 

1654 (0)139 

117L7/M7 
1232 (0)138 

(0)136 2050 (0)139 

117M7 (0)136 
1238 (3)28 

2051 (0)139 

117N7 (0)136, 137 
1247 (0)138 

5517 (0)139 
(1)43 1265 (0)138 

5517/CK 1013 (0)140 
117P7 (0)137 1266 (0)138 

(3)28 5590 (0)140 
117Z3 (0)137 (2)12 

117Z4 (0)137 
1267 (0)138 

5591 ( 0)140 
1273 (0)138 (2)12 

117Z6 (0)137 (3)28 

182B/482B (0)137 
1274 (0)138, 139 

5608-A (0)140 

183/483 (0)137 
1275 (0)139 

5610 (3)28 

210T (0)137 
1276 (0)139 

5618 (0)140 
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CUMULATIVE INDEX-AMERICAN RECEIVING TUBES 

TUBE PAGE TUBE PAGE TUBE PAGE 

5633 (3)28 5725 (0)141 5901 (0)142 
(3)28 

5634 (3)28 5910 (0)142 

5726 (0)141 (3)29 
5635 (0)140 (3)28 

5915 (0)142 
5636 (0)140 5727 (3)29 (3)29 

5637 (3)28 5731 (0)141 5930 (3)29 

5638 (3)28 5732 (3)29 5931 (0)142 
(3)29 

5641 (3)50* 5744 (0)141 
5932 (0)142 

5642 (1)44 5749 (3)29 (3)29 

5643 (0)140 5750 (3)29 5933 (3)29 

5646 (0)140 5751 (3)29 5961 (3)29 

5647 (0)140 5751WA (3)29 5963 (3)29 

5654 (0)140 
(3)28 

5783 (0)141 5964 (3)29 

5784 (0)141 5965 (3)29 
5670 (0)140 

(2)12 5785 (0)141 5992 (3)30 
(3)28 

5787 (0)141 5998 (3)30 
5670WA (3)28 

5812 (0)141 6005 (3)30 
5672 (0)140 

5814 (3)29 6006 (3)30 
5676 (0)140 

5823 (0)141 6046 (3)30 
5677 (0)140 

5824 (0)141 6057 (3)30 
5678 (0)140 (3)29 

6058 (3)30 
5679 ( 0)140 5838 (3)29 

(3)28 6059 (3)30 

5686 (0)140 
5839 (3)29 

6060 (3)30 

(0)140 
5840 (0)141 

(3)30 5687 (3)50* 6061 

5691 (0)140 5847 (0)141 6063 (3)30 

5692 (0)141 5861 (3)50* 6064 (3)30, 50* 
(3)28 

5871 (3)29 6065 (3)30, 50* 
5693 (0)141 

5879 (0)141 6066 (3)30 
5694 (0)141 

5881 (1)44 6067 (3)30 
5697 (0)141 (3)29 

6072 (3)30 
5702 (0)141 5896 (0)141 

6080 (3)30 
5703 (0)141 5897 (0)141 6095 (3)30 
5704 (0)141 5898 (0)142 6096 (3)30 
5718 (0)141 5899 (0)142 

(3 )50* (3)29, 50* 6097 (3)30 

5719 (0)141 5900 (0)142 
6101 (3)30 

5722 (0)141 
(3)29 6113 (3)30 
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TUBE PAGE TUBE PAGE TUBE PAGE 

6132 (3)31 6360 (3)50* 6680 (3)31 

6134 (3)31 6373 (3)50* 6681 (3)31 

6135 (3)31 6374 (3 )50* 7000 (0)144 

6136 (3)31 6375 
(3)31 

(3)50* 
7700 (0)144 

6137 (3)31 6485 (3)31 
9001 (0)142 

6180 (3)31 6487 (3)50* 
9002 (0)142 

6186 (3)31 6488 (3)50* 
9003 (0)142 

6187 (3)31 6489 (3)50* 
9004 (0)142 

6189 (3)31 6550 (3)31 
9005 (0)142 

6201 (3)31 6661 (3)31 
9006 (0)142 

6202 (3)31 6662 (3)31 
KT66 (1)43 

6252 (3)50* 6663 (3)31 
X6030 (0)142 

6265 (3)31 6669 (3)31 
XXD (1)44 

6267 (3)50* 6677 (3)31 
XXFM (0)142 

6350 (3)31 6679 (3)31 
XXL (0)142 

PICTURE TUBES 

TUBE PAGE TUBE PAGE TUBE PAGE 

7CP4 (3)34 10FP4A (2)15 12TP4 (2)17 
(3)34 

7DP4 (3)34 10MP4 (2)15 12UP4 (2)17 

7HP4 (2)15 10MP4A (2)15 12UP4A ( 2)17 

7NP4 (2)15 12.IP4 (2)16 12UP4B (2)17 

7QP4 ( 2)15 12KP4 (2)16 12VP4 ( 2)17 (3)34 
7WP4 (2)15 12ZP4 (3)34 12KP4A (2)16 
8AP4 (2)15 14BP4 (2)18 

12LP4 (2)16 
8AP4A (2)15 (3)34 14BP4A (2)18 

10BP4 (2)15 12LP4A (2)16 14CP4 (2)18 

10BP4A (2)15 12QP4 (2)16, 17 14DP4 (2)18 
(3)34 

10CP4 (2)15 14EP4 (2)18 
12QP4A (2)16, 17 

10EP4 (2)15 14FP4 (2)18 12RP4 (2)17 
10FP4 ( 2)15 14HP4 (3)34 
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TUBE PAGE TUBE PAGE TUBE PAGE 

14QP4 (3)34 16YP4 (2)22 19GP4 (2)24 

15AP4 (2)18 16ZP4 (2)22 19JP4 (2)24 

15CP4 (2)18 17AP4 (2)22 20CP4 ( 2)24 

15DP4 (2)19 17ATP4 (3)34 20CP4A (2)24 

16AEP4 (3)34 17AVP4 (3)34 20CP4C (2)24, 25 

16AP4 ( 2) 19 17BP4 (2)22 20DP4 (2)25 

16AP4A ( 2)19 17BP4A (2)22 20DP4A (2)25 

16CP4 (2)19 17BP4B (2)22 20FP4 (2)25 

16DP4 ( 2)19 17BP4C (2)22 20GP4 (2)25 

16DP4A (2)19 17CP4 (2)22 20HP4 (2)25 
(3)34 

16EP4 (2)19 17CP4A (2)22 
20HP4B (2)25 

16EP4A (2)19 17FP4 (2)23 
20LP4 (3)34 

16EP4B (2)19 17FP4A (2)23 
20MP4 (3)34 

16FP4 (2)19 17HP4 (2)23 
21ACP4 (3)34 

16GP4 ( 2)19 17HP4A (2)23 
21AFP4 (3)34, 35 

16HP4 (2)19 17JP4 (2)23 
21ALP4 (3)35 

16HP4A (2) 19 17KP4 (2)23 
21AMP4 (3)35 

16JP4 (2)19, 20 17LP4 (2)23 21AMP4A (3)35 

16JP4A (2)19, 20 17LP4A (2)23 21ANP4 (3)35 

16KP4 (2)20 17QP4 (2)23 21AP4 (3)35 

16KP4A ( 2)20 
(3)34 21AQP4 (3)35 

16LP4 (2)20 
17RP4 ( 2)23 

21AQP4A (3)35 

16LP4A (2)20 17SP4 (2)23 
21ARP4 (3)35 

16MP4 (2)20 17UP4 (2)23 
21ARP4A (3)35 

16MP4A (2)20 
17VP4 (2)23 21ASP4 (3)35 

16QP4 (2)20 17YP4 (3)34 
21ATP4 (3)35 

16RP4 (2)20 19AP4 (2)24 
21ATP4A (3)35 

16SP4 (2)21 19AP4A (2)24 
21AUP4 (3)36 

16SP4A ( 2)21 19AP4B (2)24 
21AUP4A (3)36 

16TP4 (2)21 19AP4C (2)24 
21AUP4B (3)36 

16UP4 ( 2)21 19AP4D (2)24 
21AVP4 (3)36 

16VP4 ( 2)21 19DP4 (2)24 
21AVP4A (3)36 

16WP4 ( 2)21 
19DP4A (2)24 

21AVP4B (3)36 

16WP4A (2)21 19EP4 (2)24 
21AYP4 (3}36 

16XP4 (2)22 19FP4 (2)24 
21BSP4 (3)36 
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TUBE PAGE TUBE PAGE TUBE PAGE 

21EP4 (2)25 21YP4A (3)36 24VP4A (3)37 

21EP4A (2)25 21ZP4 (2)26 24XP4 (3)37 

21EP4B (2)25 21ZP4A (2)26 24YP4 (3)37 

21FP4 (2)25 22AP4 (2)26 24ZP4 (3)37 

21FP4A (2)26 22AP4A (2)26 27AP4 (3)37 

21JP4 (3)36 24AP4 (2)26 27EP4 (2)26 

21JP4A (3)36 24AP4B (2)26 27GP4 (2)26 

21KP4 (2)26 24BP4 (3)37 27MP4 (3)37 

21KP4A (2)26 24CP4 (3)37 27NP4 (2)26 

21MP4 (3)36 24DP4 (3)37 27RP4 (2)26 

21WP4 (2)26 24QP4 (3)37 27SP4 (3)37 

21XP4 (3)36 24TP4 (3)37 27UP4 (3)37 

21XP4A (3)36 24VP4 (3)37 30BP4 (3)37 

21YP4 (3)36 

EUROPEAN TUBES 

TUBE PAGE TUBE PAGE TUBE PAGE 

B36 (3)38 DC80 (3)38 DK92 (3)38 

B65 (3)38 DCC90 (3)38 DK96 (3)39 

B152 (3)38 DD6 (3)38 DL33 (3)39 

B309 (3)38 DD7 (3)38 DL35 (3)39 

B319 (3)38 DF33 (3)38 DL36 (3)39 

B329 (3)38 DF62 (3)38 DL91 (3)39 

B719 (3)38 DF91 (3)38 DL92 (3)39 

D63 (3)38 DF92 (3)38 DL93 (3)39 

D77 (3)38 DF96 (3)38 DL94 (3)39 

D152 (3)38 DF904 (3)38 DL95 (3)39 

DA90 (3)38 DH63 (3)38 DL96 (3)39 

DAC32 (3)38 DH77 (3)38 DM70 (3)39 

DAF91 (3)38 DH149 (3)38 DP61 (3)39 

DAF96 (3)38 DK32 (3)38 DY30 (3)39 

DC70 (3)38 DK91 (3)38 DY80 (3)39 
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CUMULATIVE INDEX-EUROPEAN TUBES 

TUBE PAGE TUBE PAGE TUBE PAGE 

EA76 (3)39 EF92 (3)40 H63 (3)41 

EAA91 (3)39 EF93 (3)40 HBC90 (3)41 

EABC80 (3)39 EF94 (3)40 HBC91 (3)41 

EB34 (3)39 EF95 (3)40 HD14 (3)41 

EB91 (3)39 EF96 (3)40 HD30 (3)41 

EBC33 (3)39 EH90 (3)40 HF93 (3)41 

EBC90 (3)39 EK90 (3)40 HF94 (3)41 

EBC91 (3)39 EL33 (3)40 HK90 (3)41 

EBF80 (3)39 EL34 (3)40 HL90 (3)41 

EC70 (3)39 EL37 (3)40 HL92 (3)41 

EC80 (3)39 EL38 (3)40 HM04 (3) 41 

EC81 (3)39 EL70 (3)40 HY90 (3)41 

EC90 (3)39 EL81 (3)40 KBC32 (3)41 

EC91 (3)39 EL83 (3)40 KF35 (3)41 

EC92 (3)39 EL84 (3)40 KK32 (3)41 

ECC33 (3)39 EL85 (3)40 KL35 (3)41 

ECC35 (3)39 EL90 (3)40 KT32 (3)41 

ECC81 (3)39 EL91 (3)40 KT63 (3)41 

ECC82 (3)39 EL821 (3)40 KT66 (3)42 

ECC83 (3)39 EM34 (3)41 KT81 (3)42 

ECC85 (3)39 EM80 (3)41 KTW63 (3)42 

ECC91 (3)39 EN91 (3)41 L63 (3)42 

ECF82 (3)40 EQ80 (3)41 L77 (3)42 

ECH35 (3)40 EY51 (3)41 LN152 (3)42 

ECH81 (3)40 EY70 (3)41 LZ319 (3)42 

ECL80 (3)40 EY80 (3)41 N14 (3)42 

ECL82 (3)40 EY84 (3)41 N17 (3)42 

EF70 (3)40 EZ35 (3)41 N18 (3)42 

EF71 (3)40 EZ80 (3)41 N19 (3)42 

EF72 (3)40 EZ81 (3)41 N77 (3)42 

EF73 (3)40 EZ90 (3)41 N78 (3)42 

EF80 (3)40 GZ30 (3)41 N144 (3)42 

EF85 (3)40 GZ32 (3)41 N148 (3)42 

EF86 (3)40 GZ34 (3)41 N152 (3)42 

EF91 (3)40 H52 (3)41 N329 (3)42 
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TUBE PAGE TUBE PAGE TUBE PAGE 

N359 (3)42 U52 (3)43 X81 (3)43 

N709 (3)42 U70 (3)43 X148 (3)43 

PABC80 (3)42 U78 (3)43 Y61 (3)4:1 

PCC84 (3)42 U147 (3)43 Z14 (3)43 

PCC85 (3)42 U149 (3)43 Z63 (3)43 

PCF80 (3)42 U154 (3)43 Z77 (3)43 

PCF82 (3)42 U319 (3)43 Z152 (3)43 

PL21 (3)42 UBC41 (3)43 Z179 (3)43 

PL81 (3)42 UCH42 (3)43 ZD17 (3)43 

PL82 (3)42 UF41 (3)43 ZD19 (3)43 

PL83 (3)42 W17 (3)43 1F3 (3)43 

PY80 (3)42 W63 (3)43 1FD9 (3)43 

PY81 (3)42 W77 (3)43 lPl0 (3)43 

PY82 (3)42 Wl49 (3)43 6A7E (3)43 

QQV03-10 (3)42 W179 (3)43 6D2 (3)44 

QQV03-28 (3)42 X14 (3)43 6F12 (3)44 

QV05-25 (3)42 X17 (3)43 8D3 (3)44 

SP6 (3)42 X18 (3)43 30Cl (3)44 

TD03-10 (3)43 X63 (3)43 30Ll (3)44 

U50 (3)43 X79 (3)43 
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