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_______ PROFITABLE SERVICING
' OF 3-WAY
PORTABLE RADIO




_________________ Preract

e The beginner in radio servicing has plenty of
trouble in locating even the simplest defects in
radio circuits if those defects are not obvious, such
as damaged parts, or a wide open electrolytic in
the power supply. When the three-way portable
radio is confronted by the novice, he not only en-
counters difficulty in FINDING the defect, but he
also introduces so many more defects before he gets
the portable radio going again that it is frequently
impossible to charge the customer enough to cover
even the cost of the damaged parts.

e Many old-time radio men dislike to work on the
three-way portable radio because of the ease with
which they can be damaged during the servicing
procedure.

* | have observed any number of good radio serv-
ice men over long periods of time and have never
seen one who could outdo Lyle C. Treakle in speedy
analysis and repair of the three-way portable radio.

® Mr. Treakle has a simple method of explaining
his technique, and has written the following treatise
with the idea in mind of getting his simple methods
across to the old-timer, as well as the beginner, in
the fewest possible words.

o A careful reading of the treatise, coupled with a
careful analysis of the circuits presented, should en-
able anyone to make money from servicing the
three-way portable.

‘7m p. 400‘9, President

Western Radio Institute, Inc.



THREE
WAY
PORTABLES
Three-way portables are so named
because they operate on either AC or
DC power lines or on self-contained
batteries. There are three general
types of Three-Way portables, and
they will be listed as Type One,
Type Two, and Type Three. Type Two
is perhaps ‘the most difficult to
service. However, all of these
types will have to be given special
consideration, due to the tricky cir
cuits involved and the possibility
of burning out a full set of tubes,
which are expensive. The greatest
difference between the three-way
portable and the conventional bat-
tery or electric receiver is in the
power supply prov1d1ng A, B, and C
voltages for the receiver. There-
fore, we will first study the power
supplies of these receivers.
POWER
SUPPLY—

TYPE ONE
The power supply for Type One is

shown in Fig. 1. It will be noted
that the filaments of the 1% volt
tubes used in the RF-IF and Audio
Frequency Amplifier are connected in
series. As these tubes require that



. DC be applied to their filaments,

they are supplied thisdirect current
power through Ry and the rectifier

~ tube, Va, C; and C3 acting as con-
file

ventiona er condensers to smooth
out the voltage to a sufficient de-
gree .to reduce hum to a reasonable
level.

The tubes listed, 3Q5, IN5, 1A7,
and 1H5, require a total voltage
across this series string of 7%
volts. Therefore, if the voltage
from the cathode of V} to ground is
120 volts, the IR drop across R
must be equal to 112)% volts. Then,
according to Kirchoff’s Law, the
voltage across the series string of
the filaments will be 7.5 volts. As
the current required to heat these
filaments to operating temperature
is 50 milliamperes, the value of Ry
will be 2,250 ohms and the wattage
rating must be EI or a minimum of
5.6 watts. The heat dissipated in
this resistor is considerable and is
often-times placed in the line cord
or in a ballast tube similar in
appearance to the ballast tube in the
conventional AC-DC receiver.

This system is by no means new but
was first used about 1927 on an early
model AC receiver. The tubes in the
series string were of the 199 type.



Ry acts as the filter choke for .

the B supply circuits. This resistor
combined with C; and Cy, provides
sufficient filtering due to the low
current consumed by the B circuit.
R3, R}, and Rg are by-pass resistors;
That is, they by-pass the currents
consumed by the plates and screens
of the individual tubes. Consider
the power amplifier tube Vo9. Assum-
ing that the total plate and screen
current is 11 milliampéres, and
tracing out the circuit using elec-

tron flow, it will be found that in

the absence of R3, R4, and Rs, this
current would have to pass through
the filaments on the lower end of the
string before being supplied to the
filaments of 305. Therefore, this
current would add to the regular

filament current and cause an excess

amount of voltage to be developed
across their filaments; thereby
greatly reducing the life of these
tubes. By (Fig. 1) is so chosen that
this 8.5 milliamperes will be by-
passed through this circuit. The
value of Ry can easily be determined
by Ohm's Law.
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E being the desired voltage across
Rﬁ, the voltage across the IN5 plus
the voltage across the 1A7 plus the
voltage across the 1H5 or 4.5 volts.
I in the above formula will be the
total plate and screen currents of
the tube or tubes current it is by-
passing. (In Fig. 1, the 3Q5) The
total plate and screen current is
8.5 Ma. with reference to the tube
manual. Therefore, Ry, will have a
value of approximately 4.5 / .085
or 530 ohms. R, and R; can be de-
termined by the same procedure,
substituting the values of voltage
across the resistor and current of
the tube it is by-passing, in the
above formula.

Another method of connecting by-
pass resistors is shown in Fig. 4A.
This circuit is used in the P6 Ad-
miral. It will be noted that the
resistors are by-passed across the
individual filaments rather than to
ground. This method can be used to
raise the voltage on any one partic-
ular tube by selecting the value of
the by-pass resistor. The higher the
value, the less current this resistor
will by-pass and, therefore, a greater
amount of current will be passed
through the filament of that partic-
ular tube. The 200 ohm resistor
across the 1A7 filament is purposely
chosen to have a higher resistance,



raising the voltage on the 1A7, and
causing the oscillator to function
more efficiently. This will be
stressed in a later paragraph.

C3, (Fig. 1) the 200 mfd, 10. volt
electrolytic condenser, serves the
double purpose of a filter condenser
to reduce the ripple voltage present
at the 305 filament and as an audio
frequency by- pass condenser. Often-
times, it will be found when the
audio frequency gain is low that Cg
has opened and still the hum appears
normal. This is due to degeneration
taking place through Rg in the ab-
sence of Cj.

- The rectifier tube, V}, may be of
several conventional types; popular
types being 25Z6, 35Z5, 11724, and
117Z6. These rectifiers will all be
connected in the hal f-wave variety.

When the circuit is switched to
battery operation, it is general
practice to connect a 7% volt battery
across the series string. This is to
be preferred to switching the fila-
ments into parallel and thereby com-
plicating the set considerably. How-
ever, in the case of peewee type
sets, switching to 14 volt operation
is resorted to, to reduce the size
and weight of the A battery.

Referring to Fig. 1, consider the
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effect should one of the filaments
on the negative end of the string
become open. The value of R3 was
previously stated to be 530 ohms.
Therefore, the voltage developed
across R3 will be greater than the

ﬂprmal amount. The voltage across
will be 18 volts. As 3 is 1n

parallel with B3 the voltage across
C3 will be raised and damage to the
condenser may result. If excessive
hum is present after the tube is re-
placed, the electrolyte from C3 has
probably been dissipated due to ex-
cess current flowing through these
condensers. When replacing the con-
denser, if it is found to be of the
low voltage type, use one of a volt-
age rating greater than the voltage
developed across R It may also be
found that R ?1 be completely
burned away. al'hls condition may also
exist should one of the filaments on
the ground end of the string (with
respect to R3) open. As Rz is a re-
sistance of 530 ohms and is in series
with R;, 2,250 ohms, the total re-
sistance equals 2,660 ohms. The
current through w111 be 45 milli-
amperes and it w1fl be necessary for
this resistor to have a wattage rat-
ing of one watt if it is to withstand
this heavy current. Since these re-



sistors are generally of the one-
quarter watt type and may burn out,
it is essential that the repairman
know how to compute the values that
should be used in these positions.
Thus, he can make computations in the
absence of printed information
turned out by the manufacturer. Re-
fer to the preceding paragraphs on
how to compute these values.
Fig. 4 shows the complete circuit
of the Admiral P6 receiver. This
particular receiver is designed to
use a 1% volt A battery. Note the
. complex switching circuits involved.
POWER
SUPPLY-
TYPE TWO
The power supply in Type Two re-
ceiver differs considerably from that
- in the Type One. Adual purpose tube
_in the Type One. A dual purpose ‘tube

such as the 117L7 is employed as.

both the rectifier and power ampli-
fier tube on AC operation only, and
a seperate power amplifier tube is
used vthen the receiver is switched
to battery operation. This system
has the advantage of much greater
undistorted audio output when used
on AC-DC operation. It also elimi-
nates use of the high wattage, heat-
producing resistor such as Rj in Fig.
1. It will be found by reference to

N



the tube manual that the total cat-
hode current of the power amplifier
section of the 117L7 is approximate-
ly 50 milliamperes. ‘This is equal
to the current required to heat the
filaments of the battery type tubes
to operating temperature. Therefore,
this current can be passed through
the filaments of tubes V), Vo, V3
(Fig. 2) before it is applied to the
cathode of the power output tube, V6.
Now, referring to Fig. 2, trace
out thcelectron flow from the ground
through the filament of V;, V9, and
V3 to the cathode of Vg and then to
its screen and plate. This current
will total 50 milliamperes 1if the
grid bias is correct on Vg. These
tubes in the cathode circuit of Vg
also serve as the bias resistor for
V. Note that R3, the grid resistor,
is returned to ground, and therefore
the grid of Vg is 4% volts negative
to its cathode. C3 in Fig. 2 serves
the same purpose as C3 in Fig. 1.
The total current drawn from the
rectifier section of 117L7 is equal
to the plate and screen current of
Vg plus the B supply current to the
rest of the receiver. R) and Ry are
by-pass resistors and serve the same
purpose as R3, Ry, and Rg in Fig. 1.



Ll' Cy and Co comprise a conventional
filter circuit. Note that when the
117L7 is used its heater is placed
across the AC line, no line cord,
ballast tube, or heavy wattage re-
sistor being necessary.

POWER

SUPPLY-

TYPE THREE

Type Three power supply is very

similar to the power supply used in
auto radio receivers in that it has
a wet battery, synchronous vibrator,
and conventional buffer, -filter con-
densers, and choke. No troubles
should be encountered with this
power supply not commonly found in
the auto radio types, the only
difference being the supply voltage,
which is only two volts in the Type
Three portable as compared to the 6
volts i1n the conventional auto radio.
The receiver proper is a battery
operated receiver and only varies
from the usual battery radio in that
small value resistor is placed in
series with the tube filaments,
which are connected in parallel to
drop the 2 volt supply to the re-
quired 1.4 volts.

9
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TYPE

ONE

AC

OPERATION

The receiver proper varies from a
conventional battery receiver in
that the filaments are wired in
series. As the filaments of these
tubes alsc act as their cathode,
the grid must be returned to the
negative filament if the tube is to
be operated at zero bias; or if it
is desired to operate the tube with
bias, to return the grid to a point
more negative than its filament.
Should it be desired to bias the

grid of the power tube (say a 1A5)
4% volts negative to its filament,
it would only be necessary to place
the negative filament of the 1A5 at
a point in the series string 44 volts
positive with respect to the chassis
and then return the grid of that
tube directly to the chassis. (See
Ryy, Fig. B8)

AUTOMATIC
VOLUME
CONTROL
In Fig. 8 the 1A7, IN5, and 1HS
tubes may be operated at zero bias
and the grid return can be made
directly to its negative filament,
or asshown in the schematic, partial



AVC may be applied. Simple AVC isl!
not practical when the filaments are
" 1in series and a form of delayed AVC
is generally used. As the diode
must be returned to its negative fil-
ament 1f detection is to take place
on weak signals, the AVC voltage de-
~ veloped will benegative with respect
to the 1H5 filament. If the 1H5
were the last tube on the series
string and the grid of a preceding
tube returned to the AVC circuit,
this tube would have a constant neg-
ative voltage applied to its grid.
If the tube weme a IN5, a sharp cut
off type, its gain would be serious-
ly reduced. Therefore a system of
partial AVC is used on these receiv-
ers. The AVC circuit in Fig. 3b is
composed of Ry, Ry, Rs, Rg, Ry and
the volume control Rq. The voltages
indicated in the circuit are with
respect to the chassis when circled.
Voltage differences between other
points are indicated by the arrows.
The grid of the 1A7 tube at zero
signal is .7 of a volt positive with
respect to its negative filament
which is connected to the chassis.
Therefore AVC action takes place im-
mediately. On the INS IF amplifier;
the AVC action is delayed by .4 of a
volt. This is caused by the IR drop



across Ry being .4 of a volt.

Fig. 4b is that of an Admiral P6,
‘Three-Way portable receiver and
shows a breakdown circuit of the AVC
circuit. The grid of the RF ampli-
fier tube at zero signal is biased
by .29 volts. This is developed by
the resistor Ry, Ry, R3, and Ry. The
grid of the IN5 IE amplifier tube is
.28 volts negative with respect to
its filament. Therefore on these
tubes no AVC action takes place un-
til the signal strength at the de-
tector is sufficient to overcome the
delay voltage. These two types of
AVC systems described are represen-
tative of the AVC systems used in
all Three-Way portable receivers.
Little trouble will be encountered
in these receivers until they are
somewhat older. At that time
changes in the resistor values will
be such that a larger delay voltage
than those indicated in the circuits
will be developed and these resis-
tors will have to be replaced.
Should the receiver have low sensi-
tivity with no apparent cause, these
voltages should be measured, and
will require the use of a high re-
sistance input vacuum tube voltmeter
and must be measured from the grid
to the negative pin of its filament.



.

Measurements with the conventional
thousand or twenty thousand ohm per
volt meters will be useless. Of
course when low sensitivity is found
and all voltages seem to measure OK,
be sure and check all the AVC by-pass
condensers although not shown in the
breakdown circuit. They have been
eliminated to simplify the drawings.
It is not necessary to disconnect
these condensers from the circuit to
check the condenser. As the resis-
tance across the units is extremely
high if these are checked with an
ohmmeter, a definite indication will
be obtained.
’ BURNED
ouTt

. TUBES
Whenever a tube is found burnt

out in these receivers, never re-
place the tube unless the other
tubes have been checked for satis-
factory emission and found to be OK.
Should one tube be burnt out and the
other tubes have low emission, this
1s a definite indication of exces-
sive voltage being applied to them
and should be treated in the same
manner as 1f all the tubes were
burnt out.

Remember a full set of tubes will
never burn out unless there is a

3
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reason for it and it must be the re-
pairman’s job to locate this reason
and not plug in a new set of tubes
which may burn out the first time
the receiver is jarred or even turn-
ed on. Therefore, follow the ex-
amples given in one of the following
paragraphs on every job where there
is an indication of excessive fila-
ment voltage.

There are a number of causes re-
sponsible for burnt out tubes and
these should never be replaced with-
out a thorough check of receiver
circuits to insure against another
set of these tubes being burned out.

Referring to Fig. 3, consider the
result should Cjg short. This would

place the positive filament of the

1A5 at the same positive potential
as the plate, this being 90 volts,

and would be directly across the en-
tire filament string. The result
would be a complete set of burned
out tubes.

Oftentimes it will be found that
all tubes in the receiver will have
low emission. These should be treat
ed in exactly the same manner as if
all the tubes were burned out, as
excessive current through their fil-
aments will greatly reduce the abil-
ity of the filaments of these tubes



to emit electrons during normal op-
eration.

It may be found that on occasion
the tubes all check very low and yet
when they are placed in the receiver
apparently operate normally. This
is caused by the tubes being run be-
yond their rated voltage in the re-
ceiver, and due to the excessive
temperature developed within the
tube, sufficient electrons will be
emitted by the filament to give ap-
parently normal operation.

However an early breakdown of
these tubes can be expected and if
this condition is found by the re-
_pairman, steps should be taken to
reduce the filament to the normal
voltage and a new set of tubes in-
stalled. As Fig. 3 will be a wire
wound type of resistor, it is-very
unlikely that its value will change.
Other causes for the above condition
can be leaky Cjg, C 71 OT external
leakage between % ané,C of Cjg.

When a set of tubes is found to be
" completely burned out, a new set
should never be inserted in the re-
ceiver but shunt a 30 ohm resistor
across the filament pins of each of
the 1% volt tubes and 60 ohms across
the 3 volt tubes. Inserting the
rectifier tube only, the set is then

13
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turned on and the actual voltage
measured across each individual tube
socket. If this is found in excess,
the investigation should continue
until the cause is found and rem-
edied. 4

If the voltage is found normal,
an extensive search for the short
circuit itself should be made until
the repairman is positive that an
insertion of a new set of tubes will
not be damaged. Cj7 should always

-be checked for leakage. Leakage as

great as ‘20 megohms can cause the
trouble in these receivers.

Many times it will be found that
the filament voltage on the tubes
will be so low that the set will not
perform satisfactorily. This is
generally first noticed when the set
operates over only the high fre-
quency end of the dial, the oscil-
lator ceasing to funct1on on the low
frequency end when the L/C ratio be-

comes lower. This can generally be
traced to low emission on the 1A7

tube which may be normal deterior-
ation of the tube or may be caused by
low filament voltage. These receiv-
ers will require that the line volt-
age be of full value if they are to
perform satisfactorily.

Should the receiver be stationed



in an area of low line voltage, it
may be necessary to reduce the ef-
fective value of Ryjg inorder to sup-
ply sufficient current to the fila-
ments of these tubes to obtain sat-
isfactory performance of the receiv-

er. Rj9 may be shunted with another .

resistor of greater value to lower
the effective resistance. Never use
a carbon type resistor in this po-
sition as any heating of the carbon
resistor due to excessive current
flowing through it or excessive
external heat will cause the ohmic
resistance of this carbon resistor
to be reduced in value, raising the
voltages applied to the battery tube
and either burning them out or re-
ducing their ability to operate.
Great care must be taken when under-
taking this type of job and you must
be certain that the receiver will
always be operated on this low
voltage.

Whenever it is found that the
oscillator has a tendency to cut out
whenever an appliance is plugged
into the line, it may be necessary
to raise the filament voltage across
the 1A7 tube. The above condition
will be most noticeable on the low
frequency end of the dial. This may
be corrected as described above, or
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the system below may be used if the
voltages of the filaments check nor-
mal, yet replacement of the 1A7 tube
with a new one has no effect on the
oscillator’s performance.

Perhaps a much better method of
raising the voltage across the 1A7
converter tube Fyj; is shown in Fig.
la. Note that Rz, the by-passed re-
sistor for the 3Q5 tube, is discon-
nected at the ground end and placed
at the positive filament of the 1AT7.
Now, the plate and screen of the 3Q5
must flow through the 1A7 filament
before being applied to the filament
of 3Q5. This increases the total
current through the converter fila-
ment by approximately 11 milli-
amperes, and isusually sufficient to
start the oscillator operating ef-
ficiently. This may not sound like
good practice by raising the filament
voltage of any particular tube; it
has been found that these 1A7 tubes
must be operated at their full rated
voltage or more 1f satisfactory life
is to be obtained from them.

Therefore, it will be often found
advisable to make this change. Note
that when Ry is applied to the pos- -
itive filament of the 1A7 that this
current must also flow through the
1H5 filament unless precautions are



taken to avoid this condition. This 1.9
can be most easily done by changing
the ohmic resistance of Rg, the pro-
per value being found by Ohm’s Law,
E

Ry
E being the voltage across the re-
sistor 1% volts in Fig. 1A and I will
be the total of the plate and screen
currents of both the 3Q5 and 1A7
tubes or approximately 110 ohms.

Other causes of low voltage would
be Asection of Cjg open or extremely
high power factor. ~ B, or C having
high leakage, or normal deterioration
of the rectifier tube. All of these
should be thoroughly checked before
altering the value of Rj9. (Remember
that a tube checker is very unreli-
able when checking rectifier tubes.
Replacement of the rectifier tube
is the only sure check of this
condition.)

‘Another cause of low filament
voltage on the tubes would be when
the line cord containing Ry has been
replaced with a higher value of .re-
sistance. Thiswould lower the heat-
er voltage of the 35Z5 tube, and
lower the efficiency of the tube.
Never increase any battery 1.4 volt
tube beyond this value in trying to
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make the receiver perform more sat-
isfactorily unless necessary to cause
oscillator to operate. If it is
found necessary to do this in order
to make it perform satisfactorily, a’
complete check of all components in-
cluding the impedance of the RF-IF
transformers and the oscillator coil
should be made. Using the vacuum
tube voltmeter check the bias volt-
age on the RF-IF tubes. Consider
the effect should R4 become open.
(Fig. 3b) This would place the grid
of the IF amplifier IN5, 1% volts
negative with respect to its filament
and lower itsmutual conductance from
the 750 micromhos at zero grid volt-
age to 100 micromhos greatly reduc-
ing the gain of the stage.

TYPE TWO-

AC

. GPERATION

The Type Two portable receiver

will have most of the faults of the
Type One receiver plus several more
peculiar to this type. One common
trouble of the Type Two receiver is
a recurrence of the rectifier power
amplifier tube burning out. This is
due to the fact that the heater of
this tube is placed directly across
the 117 volt line. As the material
used in the heater is TUNGSTEN, its



resistance when cold is quite low,
and, therefore when applied to
the line voltage, currents, flow
momentarily through the heater far
beyond the rated value of the tube.
This trouble can be eliminated by
placing a 100 ohm resistor in series
with the heater of the tube. ' This
will lower the voltage somewhat
across the heater of the 117L7 but
will not materially affect operation
of the receiver.

When the battery type tubes are
found burnt out in these receivers,
they can generally be traced to the
117L7 tube, or its circuits being
defective. As thebattery type tubes
are heated by the total plate and

screen currents of the beam power.

section of the combination tube, any
of the components which vary the
grid voltage on this tube will also
vary its plate current, such as C4.
(Fig. 2) If this becomes leaky and
the grid of the 117L7 goes positive,
excessive current will be allowed to
pass through the tube. As this
current passes through the filament
of the battery type tubes, they also
will be raised beyond their normal
operating value and damage if not
outright burning out of the filament
will result.

21



‘ Fig. 5 is a complete schematic of
22the Emerson Model FU 424 which is
the Type Two portable. Cyo which
connects from the plate to cathode
of the 117L7 tube can become shorted,
and burn out the four tubes through
which this current would flow. It
is also possible for internal shorts
within the output tube to cause this
condition.

A precaution which must be taken
by the repairman is to keep from
burning these tubes out while making
the regular voltage tests. The test
leads used should be completely in-
sulated excepting for about 1/8 inch
of the prong at the very end. If the
plate voltage should be checked and
the prong was allowed to slip from
the plate pin and momentarily short
to the filament pin, all tubes on
the negative ¢nd of the series string
would be burned out. Another common
cause of tubes being burned out in
the repair shop is the neglect to
discharge condensers. If the set
comes in with a complaint of hum,
it is general practice for the re-
pairman to bridge another electro-
lytic condenser across each con-
denser in the receiver and try to
locate the one which is open. How-
ever, care must be exercised when



repairing these receivers in that 29
the condensers are completely dis-
charged before being applied across
the next condenser. In referring to
Fig. 2, should a condenser be bridged
across C; and charged, the voltage
normally across there is 120 volts,
and then without being discharged
apply this condenser to C3. The
condenser would be charged to the
voltage of C; and sufficient energy
will be stored within a 40 mfd.
electrolytic condenser to completely
burn out the filaments of V;, Vj,
and V3.

When it is found that the rec-
tifier tube has zero emission it
should be inspected to see if the
cathode tabs have been burned off.
These tabs can be seen through the
glass at the base of the structure
of the tube and acts as a fuse if
excessive current is passed through
the rectifier section. If the tabs
are burned off as determined by in-
spection, tests should be made before
replacing this tube. If the input
filter condenser were shorted the
tabs would immediately burn off the
replacement tube, Ifareliable con-
denser checker is not at hand, plug
the old .tube into the socket and
turn on the receiver allowing it to
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warm up. Then with a 100 volt B
battery, apply the voltage from ground
to the cathode terminal of the rec-
tifier tube socket. If the receiver
is normal, it will start to operate.
An ohmmeter test from cathode ter-
minal of the rectifier tube to ground
may determine the trouble on the
Type One receiver. It should always
be greater than 2,000 ohms and on
Type Two receiver always greater
than 5,000,

Cutout cases in the Types One and
Two portables are quite common.
Most likely, the trouble will be the
oscillator ceasing to function when
the line voltage is slightly down.
This condition 1is described under
servicing of Type One receivers.
However, one condition not common to
the Type One receiver is when the
emission of the power amplifier tube
has become sufficiently low so as
not to pass enough current to oper-
ate the 1A7 properly.

Unless great care is exercised on
the part of the serviceman, some
rather embarrassing developments can
result when making repairs on these
receivers., Consider the hypothet-
ical case of the customer bringing

into the shop a receiver whose cir-
cuit is shown in Fig. 5, the Emerson



Model FU 424. The complaint is dis-
tortion on all signals, otherwise
everything is OK. The repairman
removes the tubes from the receiver
and tests them. He finds that four
of the battery type tubes, 2-1N5's,

1-1A7, and 1-1H5, all have very low’

emission. The 117L7 and the 3Q5
tubes are normal. He replaces these
tubes with new ones from stock.
Upon placing the receiver in oper-
ation, no improvement in the perform-
ance has resulted. After a complete
check of the receiver, he finds that
Cll has a leakage of 20 megohms and
since Cj} is a coupling condenser,
he reasons this could be the trouble
as the grid voltage could be changed
enough to cause the distortion. The
repairman then replaces Cyy. To his
surprise, the receiver fails to
function altogether. After a con-
siderable amount of:checking and
finding no apparent cause for the
trouble, the tubes are again tested.
Four of these are the new tubes that
were replaced previously, and all
four are found to have the same de-

fect as the original set--low emis-

sion. After these tubes are again
replaced the receiver operates nor-
mally. These battery type tubes are
quite expensive and surely the cus-



26 vomer cannot be charged for two new
sets of tubes. The repairman winds
up with a financial loss on this
particul ar job,

Now let us analyze why this
new set of tubes and the original
Set were rendered useless. When
Cy1 developed that 20 Meg leak, it
p}aced a biss voltage of -4 on the
grid of the 117L7. This increased
the plate and screen current to ap-
proximately 100 milliamperes. Plate
and screen currents flow through the

filaments of the battery type tubes
and excess current flowing through
these filaments will render the tubes
inoperative at their normal operating
voltage; then after Cj1 was replaced
and the normal operating voltage and
currents were applied to these tubes
they refused to function, but oper-
ated normally when greater currents
were flowing through their filaments.,

The proper method of handling the
above servicing job would have been
for the repairman first to investi-
gate the cause of having low emis-
sion on these four tubes. If one or
more of the tubes had been burned
out, perhaps he would have used more
caution. When emission is low on
all the tubes, they should be treated
in the same manner as if all these



tubes were burned out. This is best
when it is done as mentioned pre-
viously by placing a one watt, 30
ohm resistor across the filament
contacts of the tubes and them tak-
ing the required measurements of the
voltage and the current to the beam
power section .of the 117L7.

Voltage measurements on some
types of portable receivers can
cause the tubes in the entire string
to be either burned out or reduced
in their ability to operate. This
may sound rather astounding to the
service man who is accustomed to
measure all voltages in any receiver
using his regular voltmeter without
any injurious effect to any compo-
nents of the receiver.

However consider the circuit of
Fig. 6, which is a breakdown of the
power output and filament section of
Spiegels Model K, a Type 2 receiver.
The tube, V3, is the beam power
section of a ¥0L7 tube, used for the
rectifier and power output tube on
AC-DC operation. As with all of
the Type 2 circuits, the resistance
of the filaments of the battery
type tubes is used for the bias
resistor and the plate and screen
currents pass through these fil-
aments heating them to operating

-
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#8 temperature. As there are 3 battery
type tubes in the series and if the
total plate and screen current of
the 70L7 equals 50 milliamperes, the
bias voltage of grid.No. 1 of the
TO0L7 is 4.5 volts. R, is three meg-
ohms. Consider the case of measur-

- ing the voltage from the grid to the
cathode of the 70L7 tube. Using a
1,000 ohm per volt meter on a T4
volt scale, this places the effect
of R, in the circuit and the tube is
biased to a point near zero. (see
Fig. 6A) which is an equivalent cir-
cuit of the previous Fig. 6. The
voltage from grid to cathode in this
circuit equals that of the battery,
or 6. volts. But when the resistor

is switched into the circuit, the
voltage between the grid and the
cathode becomes .09 volts. This 1is
exactly the same effect as if an
attempt were made to measure the
voltage from the cathode to the grid
of the 70L7 tube. As this small
vol tage is now applied to the grid,
the plate current would increase to
a sufficiently high value (Approxi-
mately 125 milliamperes) to burn
out the filaments of Vo9, V3, V4, and
Ve. Therefore, it should be remem-
bered that the grid voltage of these
tubes should not be checked except



with a VIW.

When it is found that all the
battery type tubes are burned out or
have low emission, it would be im-
practical to replace these tubes be-
fore a complete check of the circuit
is made. However, it is sometimes

difficult to check the circuit ex-

cept under operating conditions.
This can be conveniently solved by
placing a 30 ohm resistor across the
filament contacts of each socket of
the battery type tubes and checking
the voltage across these to be sure
it is not in excess as described
previously.

Biasing of filament tubes when
operated in series becomes quite dif-
dicult. If the tube is to be oper-
ated at zero bias. The grid must be
returned to its negative filament.
If it is desired to bias it at a
negative voltage, the grid may be
returned to a point more negative
than 1ts filament. Complications
set in when AVC is incorporated in
the receiver. Consider the circuit
of Fig. 7. Here the IN5 tube has
AVC applied in the conventional man-
ner used in AC operated receivers.
However, this is delayed AVC as the
grid of the IN5 is normally 1% volts
negative with respect to its fila-
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ment. As this tube is of thie sharp

.. cut off type, the mutual conductance

of the tube has been greatly reduced.
A preferred system is shown in Fig.
8, and this becomes simple AVC with
the IN5 operating at zero bias with
no signal input. This works quite
well when only one stage is applied
to the AVC. If more.than one stage
18 to be supplied with automatic
volume control voltages, this re-
sistor network becomes quite complex.
A system of this: type is shown 1in
Fig. 3 and the breakdown circuit is
shown in Fig. 3B.

Another arrangement of the Type
One Portable Receiver is shown in
Fig. 9. This circuit makes use of
a power tube with a 1% volt 100
milliampere filament such as the
135. The 100 milliamperes is sup-
plied from the rectifier tube in much
the same manner as shown in Fig. 1.
Where all types of tubes are of the
50 ma. variety. The main difference
is that when 50 ma. tubes are placed
in series with the 100 ma. type,
50 ma. must be by-passed around its
filament or two such tubes must have



their filaments connectedin parallel
as Vg and V4 in Fig. 9a, this break-
down circuit is of the Motorola
Model 51D. The peculiar rectifier
circuit will be taken up later.

The advantage of the parallel
filaments of the 1A7 and IN5 is the
simplicity with which AVC can be
applied. It would also be possible
to apply simple AVC to the IN5, the
IF amplifier tube using this arrange-
ment. The bias voltage applied to
the grid of the power amplifier tube
1Q5 is developed across the fila-
ments of Vg and V4 plus the drop
across the 27 ohm resistor and the
filament of Vg, as the grid is re-
turned to ground through resistor
Rg. x When the receiver is to be
operated from the self contained
batteries the grid bias voltage for
the 1Q5 power tube is developed
across R26 Fig. 9, whichis in series
with the negative battery lead and
develops the proper voltage from the
B supply current flowing through it,
the grid being connected to the
negative terminal of it, the positive
terminal being grounded as well
as the negative filament of the
1g5. One particular advantage
of the parallel filament arrange-
ment is simplicity of switch-
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ing to 14 volt battery operation.

Disadvantages of the system are:
Short rectifier life owing to the
fact that the tube is operated at
full capacity. Higher current is
required through the series dropping
resistor R, thus requiringa greater
amount of filtering by C; and Cs.
Therefore, the capacityof these con-
densers must be increased.

Another serious disadvantage is
that when either V3 or V4 burn out
due to normal circumstances, its
complementary tube also burns out,
causing undue tube replacement costs.
Care should be exercised by the
repairman in all types of portable
receivers not to remove any of the
tubes when the set is operating,
particulary in this type, since if
either V3 or V4 is removed from the
socket, the otger tube would either
be burned out or ruined by the
excessive current passing through its
filament.

Referring again to Fig. 9, it
will be noted that the rectifier is
in the negative leg. This is quite
different from the conventional
circuit shown in Fig. 1, where the
rectifier is in the positive leg.
The arrows shown in Fig. 9a, show the
DC electron flow from the AC line



through Vy, the rectifier tube, and
to the chassis, then back through the
filament circuits of the V3, V4, Vé,
and Vo9. Should the filament of V3
V4 fail and the other tube which is
in parallel to it burn out also, due
to the excessive current flowing
through its filament, the only path
for this current to flow would be
through Ry and Rg as the ohmic re-
sistance of these are nearly equal,
the voltage developed across Ry
would be approximately half the
supply voltage of 120 volts or 60
volts. Cy, the 500 mfd filament
filter condenser, is rated at only
4.5 volts. This condenser is across
the 60 volts developed across Ry,
such voltage being far in excess of
the rated operating voltage may short
or boil out the electrolyte due to
the leakage through it caused by the
‘abnormal voltage and it, along with
the two tubes before mentioned,
would have to be replaced.
Concerning Ry, the ohmic re-
sistance was stated to be 1000 ohms,
its wattage rating listed as /4 watt,
but under the conditions, considered
the voltage across the resistor 1is
60 volts. ‘ :
W::E2/ R or 3.6 watts a 750%
overload, so it too may burn out



Ledd.

The total result can be a sizable
repair job, all from a tube normally
developing an open filament. Note
that R4, the by-pass resistor across
Ve, divides the current equally so
that 50 ma. is flowing through each
branch. R; is the conventional line
voltage dropping resistor reducing
the voltage to the rated value
across the heaters of the 25Z35. Ry
supplies the normal filter choke
needs of the B filtering circuit.
Rg is the conventional by-pass
resistor as described previously.
Note that Cy, the input filter con-
denser, is connected from one side
of the AC line to the chassis; its
capacity is one hundred microfarads.
However, tracingthe flow through Vy,
only pulsating DC voltage is applied
across the Vj.

Ry will be approximately one-half
the value used in portable receivers
using all 50 ma. filament tubes.
However, its wattage rating will
remain the same due to the lowered
resistance of Rg.

The bias voltage for the 1Q5
power amplifier tube is developed
across the series parallel combin-
ation of the filaments of V3 and Vj
Vs, and R4.



HOW TO
CURE HUM
IN PORTABLES
When operated on AC power hum in
3-way portables can be very diffi-
cult to reduce to an acceptable
level. Oftentimes the hum was pres-
ent when the receiver left the fac-
tory as a new set, yét the radio re-
pairman may be expected to reduce the
hum level still further, Normally
the hum level will be higher in the
3-way portable than is the case with
the conventional AC home-type receiv-
ers. However, the hum level can be
reduced if care is taken to study
out a suitable method to accomplish
the desired end.
The system here offered can be
utilized in handling stubborn cases.
Let the serviceman remember this,

however: First make certain that

all filter and bypass condensers are
good and of the proper value, Do not
attempt to remove hum by the method
here given until the original com-
Ponents in the set are determined
good and thus eliminated as suspects.
In checking condensers quality, value
and power factor should be checked
with a condenser checker. It is not
possible to check electrolytic con-
lensers with an ohmmeter and obtain
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2an intelligent check on them.
3 Three checks must be made to de-
termine the condition of an electro-
lytic condenser. 1l--Leakage, which
can be checked to a certain degree
with-an ohmmeter. Due to the low
voltage applied by the ohmmeter, this
test may be inaccurate, since it is
possible for the condenser to have
leakage only when high voltage is
applied.

2--Capacity. Many servicemen
feel that it is possible to judge
the capacity of a condenser by ob-
serving the initial deflection of
the needle when the ohmmeter grods
are applied to the condenser ter-
minals. In 3-way portables the val-
ue of electrolytic condensers used
is so much higher than that of elec-
trolytics used in conventional re-
ceivers to which the serviceman is
accustomed that his skill in esti-
mating the capacity values is use-
less. Also, the power factor of the
condenser must be taken into consid-
eration. 'All electrolytic conden-
sers have an internal resistance
that is in series with the capacity
itself, vhich with the reactance of
the condenser determines the power
factor--the power factor being the
cosine of the phase angle of these




two components present. The power
factor of an electrolytic condenser
increases as the electrolyte within
the condenser drys out with age or
excessive heat.

The power factor ofanelectrolyt
lc condenser increases with age, or
when excessive heat is present either
from an AC component being present in
the circuit, from leakage through the
condenser, or from external heat
which may be caused from the conden-
ser being placed.too near a high-
wattage resistor developing consid-
erable heat, or from the power tube.
Such heat increases the resistance
in series with the capacity.

Measure the power factor on a
bridge where the phase angle of one
voltage can be balanced against the
other and calibrated directly in
percentages. A high power factor
indicates that the unit has started
to dry out and its future life is
quite limited. New electrolytic
capacitors generally have a power
factor of less than 10%.

When the addition of capacity to
the filter circuits does not reduce
the hum, and it has been ascertained
that all filter condensers are of
the proper values and in good condi-
tion, then determine in which stage
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the hum originates, using the pro-
cess of elimination.

Reduce the volume control to the
minimum setting. If this reduces

"the hum i1t may be originating in the

detector or the grid circuit of the
first andio amplifier tube. 'In this
case, check the shielding of the
tube and the grid lead. Also check
the placement of the grid lead. De-
termine whether it is running paral-
lel to any wires carrying 'AC cur-
rent, It is unlikely that the hum
1s being induced in the IF, RF, or
oscillator section of the receiver
vhen the above test reduces the hum.
(In ceses vhere the hum appears only
with the ‘signal, refer to Modulation
Hum, which appears later in this
treatise,)

If the above test does NOT reduce

- the hum, place a 20! mfd. electrolyt-

ic condenser between the grid of the
power tube and ground (negative ter-
minal to grid.) If this reduces the
hum, try decoupling the plate cir-
cuit of the first audio tube as
shown in Fig. 10, using the approxi-
matevalues of R and C shown. Should
this have no effect, move the R and
C filter to the grid circuit. This
may accomplish the job.

. If shunting the grid with the



condenser does not reduce the hum,
the hum i's originating in the plate
circuit of the power tube and it
may be necessary to add degeneration
to the circuit.

'Adding degeneration to the cir-
cuit will reduce the overall gain of
the receiver, the amount of reduc-
tion being determined by the amount
of degeneration that is applied to
reduce the hum to a suitable level.
Figure 11 shows one method of reducing
hum by the -addition of degeneration.
One sideof the voice coil is ground-
ed and the other side is fed to the
grid of the first audio tube through
the resistor R;.

If the grid resistor does not re-
turn to ground it will be necessary
to include C) in series with the re-
sistor. Otherwise it is non-essen-
tial.

The amount of degeneration used
can be controlled by the value of R,
the larger the resistance the less
the degeneration that will be ap -
plied. Use only enough degeneration
to reduce the objectionable hum.
This will also reduce distortion and
improve the overall frequency re-
sponse of the receiver. '

In stubborn cases of hum, when
legeneration is not sufficient to
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reduce the disturbance to a suitable
level, 1t may help to increase the
size of the coupling condenser be-
tween the first and second audio
tubes. This will reduce the phase
rotation in this circuit and the
feed-back voltage\will be more near-
ly 180 degrees out of phase. It is
essential that the feed-back|voltage
be an out-of-phase voltage with the
hum. This is determined to be cor-
rect by trial, switching the connec- -
tions leading from the voice coil to
the feed-back connections. That 1s,
ground the other side of the voice
coil and apply the grid lead to the
opposite side of the voice until the
effect desired is obtained.
CONCERNING
MODULATION
HUM
Modulation or tunable hum is that
hum which is present only when a
signal is being received. This is
generally caused by the received
signal being modulated by the AC
supply vol tage and may often be
eliminated by placing a condenser
from the hot side of the line to the
chassis. If one side of the line is
not grounded to the chassis, use a
condenser from both sides of the
line to the chassis. If insuffi-



cient filtering is present in the

filament or B supply voltages the AC
ripple may modulate the oscillator
and this modulation would be present
in the IF signal. Filtering may
then be tried as shown in figure 12.

MISCELLANEDUS
CAUSES OF HUM

1. Shields removed from tubes.

2. Speaker has been replaced with
a more efficient type speaker.

3. Heater-to-cathode leakage in
rectifier tube.

4. Worn volume control.

5. Loop.open or leads broken,
causing modulation hum.

6. Open condenser in AVC cir-
cuits.

7. Open decoupling condensers in
plate or grid circuits of audio
stages. Try large values of cap-
acity from different points of the
filament circuit to ground. Make
sure condenser is discharged before
applying. Also have leads of conden-
ser covered with spaghetti to within
a quarter inch of the ends as an as-
surance against shorting a prod to B
plus and burning out the tube fila-
ments. :

8. Back the speaker away from
the baffle about one-quarter inch.

9. In stubborn cases, remove the
plate resistor of the first audio



SERVICE PROCEDURE
40 FOR THREE WAY
PORTABLES

When the portable receiver is
brought into the shop for repair,
care should be taken of the hard-
ware as most of this is of a special
nature and hard to replace. Place
it in a container and keep it with
the receiver itself.

Vhen removing the receiver from
the cabinet, first disconnect the
batteries as a precaution against
burning out the tubes. Should bare
spots on the wire short, or a strain
be placed on the leads, it may cause
shorts inside the receiver itself
which may damage the tubes. While
the batteries are disconnected and
convenient, check them on a battery
tester. An ordinary 5000 ohm per
volt meter is not suitable for check-
ing batteries. Aload must be placed
on batteries to determine their
condition.

In the absence of a suitable bat-
tery tester, put a ten milliampere

drain on the 'B’ battery, selecting
the proper resistance by using Ohm’s
law. This will be approximately
4,'500 ohms for a 45-volt "B’ battery
and 9,000 ohms for the 90-volt 'B’
batteries. On the "A’ batteries,
if they are the 1% volt type, use a
200 milliempere drain.. The resistor



size will be 7% ohms. On six and
nine volt batteries, use a drain of
50 milliamperes. 1f the batteries
are bad and the customer should not
went them replaced with new ones, do
not put the batteries back in the
cabinet, but keep them with the radio
and explain to the customer that run-
down batteries will soon leak and
cause corroding of the wires and
other farts of the receiver.

Remove the chassis, being careful
not to break the leads from the loop
antenna. 1f the loop is built into
the cabinet itself, put on extensions,
using small standard wire. Solder
these tightly and give yoursel f
plenty of length to facilitate turn-
ing the receiver over to make the
tests and adjustments. Check all
the tubes and replace those which are
defective.

Check the receiver for proper
operation to determine whether the
tube replacement has cleared the
trouble. If the radio is apparently
acting normal, use an auto trans-
former 1f available or a variable
resistor. Lower the voltage which is
applied from the AC line to approx-
imately 107 volts to Jetermine whether
the oscillator will stop functioning



44 ghen the voltage is low. If the
oscillator does stop, refer to the
text under 'Intermittent Operation’.

If the radio still does not oper-
ate, do not plunge into the receiver
with a voltmeter and a pair of test
leads. Tape the leads thoroughly to
the point of the prod, allowing only

1/16 or 1/8 of an inch to extend
beyond the tape as a precaution

against shorting the plate connections
of any tube to the filament connection
and burning out all tubes on the neg-
ative end of the string.

In the Type One portable receivers,
first check the plate and screen
voltage on the power amplifier tube.
Determine if voltage is normal.
When making voltage tests, measure
the voltage across the oscillator
grid leak to determine if the oscil-

lator is functioning. This test will
not give an indication as to which

frequency from the oscillator may be
operating but will give a definite
indication of the oscillator’s oper-
ation. The oscillator grid leak
resistor is Rl inFig. 3. If voltage
is present and the receiver does not
operate, measure the filament voltage
directly across the filament pins



being very careful not to short any
part of the test leads to the chassis
or any other connections. Filament
voltage should be the rated voltage
of the tube. If the voltage is low,
check the power supply. Measure the
voltage from the 'B" minus which can
be obtained easily at the AC switch,
when the chassis is not grounded, to
the cathode of the rectifier tube.

1f the linevoltage is normal, the
'B' voltage should be a minimum of
120 volts. If 'B’ voltage is less
than 120 volts, try replacement of
of the input filter condensor, as it
may have high power factor causing a
low output voltage. If the input
filter condenser proves to be O. K.,
try replacement of the rectifier tube
since rectifier tubes check normal
in many tube testers, but when placed
in actual ogyeration under normal
load will not perform satisfactorily.
1f tube replacement or filter sub-
stitution does not raise the voltage
across the filaments of the battery
type tubes, check for a resistor
which has increased in value in the
plate circuit of the rectifier tube.
These are generally from 15 to 50
ohms and may have increased in value
or be burned partially away. On
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46 some particular receivers when the
pilot light is burned out, the output
voltage of the rectifier may be low.

If the filament voltage on the
power amplifier tube froves to be
normal, check the filament voltage
on the other tubes in the circuit.
It is possible that the electrolytic
filament-filter condensor may be
shorted thus by-passing the current
which would normally flow through
the other tubes. This condensor is
referred to as C3 of Fig. 1. Also a
by-pass resistor may have reduced in
value from excessive current flowing
through it, the resuit of an open
filament, and be by-passing more
current than was intended for it;
thus lowering the voltage on certain
tubes.

If all voltages in the receiver
appear normal and yet the receiver
is still dead, try signal injection.
Touch the grid of the first audio
frequency amplifier tube 'A 60-cycle
buzz should be heard in the speaker.

It will not be the loud buzz that
may be heard on an AC receiver, but
will be present in sufficient volume
when the set is operating satis-
factorily so that there will be no
confusion as to the audio frequency
amplifier operation normally. If



this buzz is not heard when touching
the grid cap of the first audio
amplifier tube, remove the grid cap
and try again. If a buzz is heard,
the trouble may be a shorted volume
control. If not, the trouble is in
the audio frequency amplifier.

Try touching a screw driver to
the grid of the power amplifier tube.
A elick should be heard but this will
not be of too great amplitude. Be
very careful not to short the grid
to any of the other terminals or to
the chassis of the receiver. If

there is no response from the last
test, check the speaker, output

transformer, etc. This can most
easily be accomplished by listening
to the speaker intently. If it is
performing, there will be some hum
present at all times. pProbable
trouble with the speaker would be
open or shorted voice coil or the
speaker cone is badly out of adjust-
ment and the coil. is frozen to the
poles.

1f the entire audio amplifier
system 18 operating normally as
determined by touching the grid cap

of the first audio frequency amplifier

tube, using a signal generator, try
injecting a signal at the IF frequen~
cy, which can be determined in the
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receiver index in the back of this
text.

First, place the output of the
signal generator to the plate of the
IF amplifier tube, and if the signal
cannot be received, try adjusting
the trimmers of the IF transformer.
If this brings no results, check the
IF transformers for possible shorted
trimmer condensors, open windings,
etc.

If the above tests prove that the
output IF is operating normally,
place the signal generator prod to

the grid of the mixer tube. If the
signal is still heard with good vol-

ume, the trouble may be in the oscil-
lator or loop antenna.

Check these. When applying the
signal generator to the grid of the
mixer tube andno signal is received,
check the AVC by-pass condensers,
IF transformers, and screen by-pass
condensers.

DISTORTION

 Distortion in portable receivers
18 quite common in the peewee type
using the miniature tubes. If it is
audio distortion, it is generally



caused by the plate resistor of the
1S5 tube being of too high value.
Reduction of the value of this re-
sistor will generally clear such
distortion. Another cause of audio
distortion is leaky coupling con-
densers.

Speakers are a common cause of
distortion on the portable type
receivers. A speaker may be damaged
by rough treatment, thus causing
misalignment of the voice coil.
Speaker cones warp when they get
damp, and cause distortion.

RF distortions can be caused
from excessive AVC voltage. This
can be most easily determined by
rotating the receiver to the null
point of the loop and noting whether
the distortion decreases or disap-
pears. If AVC voltage is found to
by causing distortion, first deter-
mine if the power input from the
transmitter is excessive in your
particular neighborhood. If not,
perhaps some of the AVC filter re-
sistors have changed value, and are
applying excessive AVC voltage to a
sharp cutoff tube such as the 1NS.

Open AVC condensors or oscillation
in the receiver will also cause
distortion.

To the trained ear distortion
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identifies its source of origination.
The repair man should practice

constantly to develop the ability to

determine by ear whether distortion
is originating in the audio frequency
section or in the radio frequency
section. To the beginner, all dis-
tortion may sound alike--just bad.
To the experienced repair man who
has practiced the listening technique,
the particular trouble can be traced
to a particular section of the re-
ceiver without much waste of time in
testing the components in the other
sections. !

Nothing could be written describ-
ing a type of distortion so that a
reader could learn to identify dis-
tortion. In this case, experience
is the only teacher.

HUM
TROUBLE

' If the complaint on the receiver
18 hum, first determine in which
circuit itis originating and whether
it is present at all times.

There are three general types
of hum; Audio Pickup, Filter, and



Modulation Hum. Filter hum will be
the most common and is caused by
the filter condensers drying up and
losing their capacity. Filter hum
will be present at any setting of the
volume control. If one filter con-
denser is bad, it can be expected

that the other section will deter-

iorate shortly, and it is therefore
advisable to replace all filter
condensers. Replacement of filter
condensers is sometimes very dif-
ficult in miniature portables which
have special condenser blocks that
are not available. Remember to keep
new filter condensers away from the
large heat-producing resistors which

will dry them up very rapidly. It is

always preferred to have the exact
replacement for filter condensers.
-Grid pickup hum from the first
audio amplifier tube will disappear
when the volume control is turned to
minimum, whether the radio is tuned
to a station or not. Grid pickup
hum is generally caused by the tube
shield of the first audio amplifier
tube having been removed or making
poor contact with the chassis. Some-
times the volume control has been
replaced and the shielded grid lead
is not properly grounded. Tunable
humisonly present when the receiver
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is tuned to a station and can be
quite annoying in thereceiver.
Tunable hum may be caused by the
electrical wiring in the house where
the receiver is being operated. For
this reascn, when this radio is brought
into the repair shog, hum will not
be present. In that case, the repairs
will have to be made at the point
where the receiver is to operate.
Measure the AC line voltage from
both sides to a water fipe or other
good ground. One side should measure
the full line voltage and the other
side of the AC line should read zero
voltage. Ifone side doesnot measure
zero, call the power company and
have them ground the lines. This
will perhaps cure the trouble.

If the receiver hums at any loca-
tion, it may :be caused by an open
loop antenna, no condenser across
the AC line within the receiver, or
the 'B’ plus filter which applies
the oscillator voltage may be open.

INTERMITTENT

OPERATION
When the portable receiver has

intermittent operation, this will
most often be caused by the oscil-
lator ceasing to function. It will



be most noticeable at the low fre-
quency end of the dial. Other causes
of intermittent operation will be
coupling condensers opening or AVC
by-pass condensers opening. These
can sometimes be determined by in-
spection and noting whether the wax
has become loosened from the end cf
the condenser. If it is determined
that the oscillator is not at fault,
clip in a vacuum tube voltmeter
across the diode load resistor and
allow the receiver to operate, noting
the reading on the meter. When the
receiver cuts, refer again to the
meter and compare the reading with
that takcn when the receiver was
operating normally. If it is the
same, the trouble is the audio

frequency amplifier. If the reading

is appreciably less, the trouble 1is
in the radio frequency amplifier and
is perhaps caused by an intermittent
by-pass condenser opening up. Using
an insulated tool as a prod move all
condensers in the circuit, pushing
the body of the condensers away from
the leads to try and make contact to
the foil again should the condenser
be open. If the receiver cuts back
in, you have probably located the
offender. If it is in the audio
end, use the same process as above.
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Occasionally, speaker voice coils
will open intermittently. Under
that condition, absolutely no hum
will be heard in the speaker and can
be determined by listening intently.

Filter condensers which open and
then remake contact are often a
source of intermittency. They will
generally, however, be accompanied
by a filter hum. If an attempt is
made to bridge this particular filter
condenser with another one, the shock
of charging the condenser may cause
the offending filter to go back into
normal operation. Then it cannot
be determined exactly which one it
was at fault. It will be well worth
while to replace the entire filter
assembly.

ALIGNMENT

OF 3-WAY
PORTABLES

Alignment of the Three-Way Portable
receiver is sometimes difficult.
When an AC operated signal generator
is used, connection to the grid of
the mixer tube generally results in
a loud modulated hum in the output.
1f the receiver does not have a radio
frequency state, this hum can be
overcome by connecting the lead
from the signal generator to a metal



plate approximately the size of the
loop antenna and placing this plate
near the loop. Adjust the signal
generator to the IF frequency, which
can be determined by looking in the
receiver index in this book, and
adjust the IF trimmers. Using an
output indicator of some type,
measurement of the developed AVC
voltage by the use of a vacuum tube
voltmeter is to be preferred to an
output meter connected across the
voice coil of the speaker. Go over
the IF trimmers several times to
get peak adjustment since the gain
in these receivers is generally
quite limited and many portable
receiver are used at remote lo-
cations from any broadcast stations.
Sensitivity is therefore very import-
ant.
To adjust the oscillator and RF
trimmer, set the signal generator
at approximately 1500 KC and the
dial af the receiver to the same
frequency. Then adjust the oscil-
lator until the signal comes in at
that point, next adjust the
R.F. trimmer. Often the R.F.
trimmer is placed on the loop or
mounted on the rear of the tuning
gang. As most portable receivers do
not use a padding condenser, it is
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not possible tomake a 600 KC adjust-
ment. If the set does have a padding
condenser, it is preferable to set
the signal generator at 600 KC and
rock the dial, making different
settings, taking the indication on
the output indicator and setting it
at the maximum indigation. The dial
may be in error at the low fre-
quency end but nothing can be done
about it without detuning the re-
ceiver. It may be necessary to move
the metal plate connected to the
signal generator further away from
the loop while making the oscillator
and RF adjustments. Always use as
weak a sighal as possible and still
get an indication on the output

LOW
SENSITIVITY
When the receiver is found to have
low sensitivity and everything
apparently chacks normal thep,using
a vacuum tube voltmeter, measure the
bias voltage on the RF-IF tubes
from the negative filament to the
grid. This voltage should be near
zero. A voltage of 1% volts on the
grid of a IN5 tube will reduce the
gain by more than 50%. Be sure
that no signal is being received



which might develop AVC voltage
while making the above tests and if
a voltage is found biasing this
tube, a thorough check of the AVC
circuits should be made. Other
causes of low sensitivity will be IF
transformers which have absorbed
moisture greatly reducing their “Q.”
The impedance of these can be mea-
sured with the use of a signal gen-
erator and vacuum tube voltmeter.

On reassembling the receiver
after repairs are made, be very
careful that stud bolts holding the
receiver in place are the original
ones or not of excessive length
which may penetrate into the chassis
and short some part as serious dam-
ages may result. - Keep all battery
leads from shorting and if the bat-
teries are not to be replaced, tape
up the connections. Make the con-
nections to the loop antenna in the
original manner being sure all are
soldered or otherwise thoroughly
connected. It would be advisable
for every repair man to place a seal
upon the chassis and tubes and in-
form the customer if this seal is
broken, the guarantee is void as so
much damage can result from atink-
erer burning out a complete set of

(o5r]
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tubes. As these receivers occasion-
ally have severe treatment, be sure
that all bolts are down securely
with the lock washers they were orig-
inally equipped with.
GENERAL
When replacing components in the
receiver, be sure they are in the
same position as the original part.
This is especially true of resistors
such as Rl in Fig. 1 which develop
considerable heat and may cause dam-
age to the coils or condensors. It
will always be preferable to replace
Rl, (Fig. 1), with an equivalent re-
sistance in the line cord; thus
keeping the heat out of the cabinet
and assuring against future break-
downs. Never try to repair a bal-
last tube by connecting the wires
together. If it is bad and another
one is not obtainable, try mounting
wire would resistors within the bal-
last tube itself. They come apart
quite easily when they are of the
metal type. When replacing coupling
condensors which have become leaky
or open, it is preferable to use mica
type. This will assure against fur-
ther breakdowns which may cause some
of the tubes to burn out. The addi-
tional expense is very good insurance.



USING VTVM
IN IMPEDANCE
MEASUREMENTS

A good vacuum tube voltmeter
which is capable of measuring A.C.,
D.C., or R.F. voltages up to 100
Mc. is a must in every modern repair
shop, but it is of little value un-
less the user has complete knowledge
of all its uses. This, combined
with a signal generator of high out-
put, can be used to check any cir-
cuit commonly found in the receivers
to be serviced.

The following are several uses of
the vacuum tube voltmeter signal
generator combination:

Often it will be found that a re-
ceiver will have low R.F. gain and
no amount of testing with a volt ohm
milliameter uncovers any trouble.
After new sets of tubes have been
tried with no success, the service-
man may be a little inclined to
blame it on the design of the receiv-
er and pass it backtto the customer
as completed. However, in many cases
the trouble is in the R.F.-I.F. coils
of the receiver, whose “Q’’ has been
sufficiently lowered to cause this
condition. And testing with the volt
ohm milliameter would not uncover
this trouble.
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When it is found that R.F.-I.F.
gain of a receiver is low, and no
apparent cause can be found for it,
a measurement of the impedance of
the coils used in the circuit will
probably uncover the cause of the
trouble. This is not complicated or
difficult, as only two pieces of
equipment need be used, a vacuum tube
voltmeter with a R.F. probe and a
signal generator. Connect the signal
generator across the L.C. circuit in
question (see Fig. 12) but in series
with a potentiometer of 250,000 ohms.
Place the R.F. probe of the vacuum
tube voltmeter across the coil points
2 and 3 and tune the L.C. circuit to
resonance with the signal generator
which should be set at the operating
frequency which the R.F. transformer
is designed to operate at. Read the
voltage across the coil. Remove the
R.F. probe and place directly across
points 1 and 3. Read the voltage at
this point; then reapply the probe
across points 2 and 3 and adjust the
potentiometer until the reading
across the L.C. circuit is exactly
one-half the full scale as read be-
tween points 1 and 3. Using an ohm-
meter, measure the resistance of the
section of the potentiometer used.



This resistance will equal the im-
pedance of the coil.

Radio Frequency coils for the
broadcast band should measure great-
er than 10,000 ohms, I.F. trans-
formers from a half to greater than
1 megohm, depending upon the I.F.
frequency, the higher the impedance
should be. If the impedance is ap-
preciably lower than these figures
replacement will give a definite
improvement in reception.

The reason R.F. coil *"Q” 1is
lower is that moisture is absorbed
into the coil or that turns may be
shorted within the winding. This
is especially true of Pl wound coils
as used in I.F. transformers. Should
the coil be wound with Litz wire,
the “Q” will be very effectively
lowered should a few strands of the
coil become broken. The breaks are
most likely to occur at the termi-
nals of the coil. Often visual in-
spection of this point will uncover
this trouble. If the coils have
absorbed moisture, they can be im-
proved by boiling them in wax or
common paraffine. It will be noted
that bubbles will arise from the
coils for some time after they are
immersed in the boiling wax. These

(et



bubbles are steam caused by moisture
within the coils. When the bubbles
cease coming to the surface of the
molten wax, all moisture has been
removed from the coil and its “Q”
will be greatly improved.

On the four tube T.R.F. receivers
where only two stages are used, it
is often found that the selectivity
is insufficient, while the gain may
apparently be normal. This is usu-
ally caused by the coil “Q" being
lowered due to moisture being ab-
sorbed into it. Performing the
above process will show a definite
improvement in the selectivity of
the receiver.

With the same equipment, it is
possible to check the gain of any
R.F. or I.F. transformer and compare
it with a similar transformer. Con-
nect the signal generator to the
primary of the R.F. Coil. Connect
the R.F. probe of the vacuum tube

. voltmeter across the secondary. Tune

the secondary to resonance with the
signal generator. Note the reading
on the vacuum tube voltmeter when
applied to the secondary. Remove
the R.F. probe and measure the volt-
age across the primary of the coil.
Should the voltage on the primary be



three volts and voltage on the sec-
ondary, as measured by the vacuum
tube voltmeter, be nine volts, the
gain of the coil is said to be 3 to
1. By comparing this with tests made
on another coil, the coil of the
highest gain can be selected to be
used in any piece of equipment.
(Should both primary and secondary
be tuned it will be necessary to
tune both coilsto the same frequency)

The vacuum tube voltmeter canalso
be used to measure the gain of any
I.F. or R.F. coil directly in the
receiver under operating conditions.
Merely.connect the ground lead of
the vacuum tube voltmeter to the
chassis and the R.F. probe to the
plate connections of the coil in
- question, and make a note of the
voltage reading. (This reading in
no way will be affected by the D.C.
plate voltage.) Apply the probe of
the vacuum tube voltmeter to the
grid connection on the secondary of
coil and you have the proportion of
the secondary voltage to the primary
voltage giving the actual gain of
the coil. The gain of the tube may
also be measured in the same way, by
first applying the R.R. probe to the
grid and noting the R.F. voltage
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present, and then applying the R.F.
probe to the plate and reading the
plate R.F. voltage. This is perhaps
the most effective method of testing
tubes which are functioning in the
circuit under test. It would be
necessary, however, to replace a
tube with a similar type and compar-
ing the two readings before judgment
could be passed upon the tube. How
ever, after this has been used a few
times the repairman soon becomes
familiar with the gain that a tube
will produce in any given circuit.
Remember that the R.F. probe will
have capacity which will vary from
4 to 25 MMFd.: therefore, when the
R.F. probe is applied to the grid,
the trimmer condensor of the grid
coil must be adjusted to give a max-
imum response on the vacuum tube
voltmeter. Then as the R.F. probe
is placed upon the plate pin of the
tube under test, the grid trimmer
must be readjusted until maximum
response 1s indicated on the plate
circuit. This effectively compen-
sates for the imput capacitance of
the vacuum tube voltmeter and no er-
ror is to be expected in the readings.

When checking the gain from stage
to stage it must be remembered that



"as the R.F. probe is placed on the
antenna post of the receiver the
R.F. reading will be that of the
combined signals present in the an-
tenna. And, therefore, it may be
greater than the voltage reading on
the grid of the first amplifier tube
because the signal has passed through
a parallel resonat circuit and ef-
fectively by-passed all signals ex-
cept the signal which is resonant
with the L.C. circuit of the grid.
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Manufacturer
and

Model No.

No. Tubes

Tube
Complement

If Peak

Riders

Type No.

Filter
Condensers

AIBRKING
3912

3916

3950

ALLIED
RADIO

Al10700

Al10701

A10725

A10748

A10795

1A7G

Same as|

455

455

455

455

455

456

455

V1l

Vil

V1l
pb




Manufacturer
and

Model No.

No. Tubes
Tube
Complement

If Peak

Riders

Type No.

Filter
Condensers

ALLIED
RADIO

D160
D161

D165

D366
D367

ANDREA

6G61
6G63A
ch. 6G3

6G63
6G63A

21AF5

21F5

455

456

456

455

455

455

455

V14
pl9

V14

p2l

V14
p32

V13

vi2

200

200
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Manufacturer
and
Model No.

No. Tubes

Tube
Complement

If Peak

Riders

Type No.

Filter
Condensers

ALLIED
RADIO

A10855

A10873

A10885

- A10898

B17109

B17111
B17112

B17132
B17133
B17134

1A7G
INSG
1HSG

78%7
1A7

1H5
1A5
3525

1A7G
IN5G
145G
1ASG
25Z6G

1A7G
INSG
1H5G
1A5G
2526

455

455

455

455

456

456

456

14,
p2l

V14
p60

Vi4
p62

30
30
100
100

30
20
100
100

30
100




and
Model No.

—_—
AUTOCRAT

120

131 S

531 5

533 5

AUTOMATIQ
P40 5

P41 S

P50 5

Manufacturer

Tube
Complement

2526
1A6GT

3525

455

455

455

456

456

456

Filter
Condensers

Type No.

54



Manufacturer
and
Model No.

No. Tubes
Tube
Complement

If Peak

Riders

Type No.
FRilter
Condensers

AUTOMATIC
P51

P57
P58

P60

P61

P72

Tom Thumb

3inl

Tom Thumb
Portable

BELMONT
RADO CORP

6P11

456

456

456

456

456

456

456

455

V1l
pl,2

V13

V1l
'pl,2

20
40




Manutacturer 3 E o~ S 5
'g - ~ (4 Z ; n
and Sl EE | & || EE
Model No. 2 = § = a (: = 5
BELMONT
RADIO
S07A 5 | 1ATGT | 465 Vid | ] 20
A
ASGT P
SZ5
507B 5 | 1ASGT | 465 Vi4 | ] 20
1A7GT p7 40
INSGT p24 200
1HSGT
3525
S13ZA 5 [Same as| 465 Vi1 | 1 20
507A p5 40
200
546 5 | 1A7GT | 465 Vi3 | 1 20
INSGT p23 40
1H5GT 200
1ASGT
35Z5
590 5 | IATGT | 455 \4 1
}NSGI‘
H5GT
1ASGT
35Z5
(HEVROLET
983651 | 5| 1a7GT | 465 (V11 | 1 | 90
INSGT P2 il
IHSGT plO 200
1ASGT
3525
985866 5 | 1ATGT | 455 Vi3 | 1 10
It
1 A5GT P 100
3525
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Manufacturer 2 E o S g
= -4 o £ | = 5e
and 5] 'g A g‘: '8 © =l 7]
S ) E =] ® & [ g
Model No. 2z S B &
CONTINENTAL '
P5 S 1A7 455 | V14 | 1 30
XP5 INS p4 50
1H5 100
305 100
11726
P6 6 2-1INS | 455 (V14 | 1 30
XP6 1A7 . p6 40
%HS 100
11776
P6 455 | V14 | 1 30
XP6 late | 6 | Same as p6 - 40
P6 100
XFS 5 | 17 | 45| Vi1) L
INS P
11776
XGé 6 2-INS | 455| V1]l | 1 30
1A7 plS EQ
i :
11726 |
SN S 1ATGT | 455| V11| 2 20
SNL INSGT pl3 30
1HSGT 40
3 40
70L7
28G5 S 1R5- 455\ V14 | 1 20
1T4 pl0 30
185 100
354
35Z5 )
29G5 5 Same |[455 [V14 | 1 20
as 28G pl0 30




Manufacturer

» a g n
2 o § o n Z 5@
and a1 3 %E; £ = S| E k
Model No g g = = E n 8
. z 6 U
CROSLEY
27BD 5 1ATGT | 455| V12| 1 30
27BE IN5GT p22 45
1HSGT 200
1T5GT
3525
43BT S5 |Same as| 455| V14| 1 30
27ED pl2 45
52FA 5 1ATGT | 455( V13| 1
52FB IN5SGT - | pll
1H6GT
1T5GT
11776
52FC 5 | Same as| 455| VI3 | 1 35
52FA pl2 45
52PA 5 |Same as| 455/ V13| 1| 3B
59PB 5 2FA pl2
pl3
62FA 6 2-IN5 | 455] V13| 1 30
62FB 1A7GT p24 45
1H5GT 200
1TSGT
| 117Z6
62PA 6 | Same as| 455| V14 [ 1 35
62PB 62FA p28 45
200
63FB 6 | Same as| 455{ Vi3 | 1 30
62FA p28 45
300
549 5 1A7GT | 455| V11| 1 16
pi3 16
1HSGT pl4 16
1A5GT 125

e

-

it
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Manufacturer o E > 3 g
2| 28 | 3| E|=| =8
o e fE L B8] EE
Model No. P § = 5: 8
DELCO
R1405 S | JATIGT | 455 |V12 | 1
S5GT p62
1H5GT pé3
305GT
3525
DETROLA
295.1 5] 1A7 455 (V11 | 1 8
INS p2 40
1HS 40
ugs 16
: 25Z6
299 4| JATGT | 455|V11 | 1 8
GT p2 40
1T5GT 40
2576 16
339 6| IPSGT | 455 (V12 | 1 20
1IATGT p4 40
INSGT 100
Sosc
117M7
340 6| LATGT | 455| V12 | 2 20
340-1 2, INS p4 40
%gg 100
11T™7
34] 5| JATGT | 455)Vi2 | 2 20
34{-1 IN5SGT p4 40
341-2 %HSGT 100
117
360 6| JATGT | 455{ V12 | 2 20
360-1 IN p4 40
360-2 1H5GT 100
3Q5GT
50L6

35Z4




Manutacturer 3 g o~ S g
Sl osE |3l 5|8 sk
Model No. 4 8 - [ =] 8
DETROLA
378 5| IRS 455 |V13 | 1 20
1T4 p2 30
1S5
354
35Z5
389 6 | 1ATGT | 455 (V13 {1 20
389-1 INSGT p3 40
389-2 1H5GT 100
3Q5GT
S50L6
35Z4
3781 5 | IRS 455 |V13 | 1 20
1T4 p2 30
1S5 .
354
4573
DEWALD .
544 5 | 1ATGT 455] V11| 1 20
INSGT pS 20
1H5GT 100
1T5GT
3574
545 5 | Same as| 455| V11 1 20
545LW 544 p6 40
545SW
564 5 | IR 455 v13 | 1 20
1T4 pl 30
1S5
34
3575
565 5 | 1A7GT 4551 V12 | 1 20
INSGT pé 40
1HSGT 100
1T5GT

-
~aay
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Manufacturer 3 g ~ S g
-g v g ] o A 50
and =] 5 = o g © = E
Model No. g B E = & E‘ . 8
. S S
EMERSON
DF302 6 | JATGT [ 455 | V11| 2 20
DF306 2- INS p25 20
1H5GT p36 40
3Q56T
T70L7/
117L7
DJ 3{0 6 | IATGT | 455 | V11| 2 20
DJ3]1 2-1N5 p217 20
DJ312 % p28 40
117/
T0L7
EA3]12 6 | 1ATGT | 455 [ V12| 2 20
2-IN5 p3 20
1H p4 40
11707
EA338 6 |Sameas | 455 | V12| 2 20
EA339 EA312 p3 20
p4 40
EA357 € [Same as | 455 | V12| 2 20
EA3]12 p3 20
p4 40
EA385 6 |Same as| 455 | V12| 2 20
EA3]12 p3 20
_p4 40
EA389 6 [Seme as| 455 | V12| 2 20
EA312 p3 20
p4 40
EA341 6 | JATGT | 455 | V12| 1 - 20
2. IN5 pl 20
1H5GT p8 40
305GT
11726
EB344 6 [Same as| 455 | V12| 2 20
EA312 p3 ) 20
p4 40




Manufacturer ] E S 4
= v B o 4 z 5 A
and = 52 a < o =8
oae. 0. z (3 = (3
EMERSON
EB359 6 JATGT | 455 V12| 2 20
2-IN5 p3 20
H5GT pé 40
QSGT
11717
EE340 6 | Same as| 455| V12 | 2 20
EB359 p3 20
p4 40
EE390 6 | Same as| 455| V12| 2 20
EB359 p3 20
p4 40
EF363 6 | Same as| 455 V12 2 20
EB359 pl3 40
pld 40
EW391 6 | Same as| 455| V12| 2 15
EB359 p23 15
p24 15
FU424 6 2-1N5 | 262] V13 2 20
1ATGT pl9 20
1H5GT p20 40
3Q5GT
117PG
FU427 6 |Same as | 262 V13| 2 20
FU428 FU424 pl9 20
p20 40
FV426 5 1ATGT| 455 V13| 1 40
Fv433 1SA6 p2l 40
SB6 p22 40
B5G 40
l17Z4
ESPEY
052 5 JATGT | 455| V13| 2 30
INSGT p2 30
1H5GT 100
1T5GT

N
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. Manutacturer 5] E > S e
= v g o 4 Z 5@
and 6 32 | & | 5 |g| £%
Model No. é & § = = ET k‘ g
ESPEY
958 S iA7G 455 (V13 | 1 60
N5G p 100
1H5G 100
100
25Z6
964 6 &7 455 (Vi4 | 1 30
S p6 60
1HS 30
1G4 100
2576
965 6 | 1A7 455 | V14 | 1 30
5 p? 30
HS 60
1G4 100
1G6
2576
FADA
C-34 5 i%i 456 Vi4 1 gg
g 1
e 100
35Z5
P22 S| IATGT | 456 | V13 | 1- 20
INSGT p3 30
1H5GT 100
1TS5GT 100
3575
P23 6| 2-INS | 456 | V12 | 1 20
1A7GT pl 30
1H5GT 100
3?5GT 100
3525
P24 71 2-INS | 456 V12 | 2 30 -
' 1A7GT p2 30
1H5GT 100
3Q5GT 100
S0L6




Manufacturer ] g - " S g
and E 38 é -:'3 “ 58
_ | 2% S e | 2%
Model No. 2 & g = L E n g
FADA
P28 5 | 1ATGT [456 | V12| 1 20
INSGT pd 20
1H5GT 20
1
525
P28A 5 [Same as [ 456 | V13| 1 20
P28 p3 30
iOO
00
P41 S | 1ATGT (456 | V13| 1 30
5GT p4 40
H5GT 150
305GT 150
: 35Z5
P58 5 | 1A7GT [ 456 | V11| 2 25
PL58 INSGT psS 25
1H5GT 32
105GT 32
T0AT7
| FARNSWORTH
AT31 5 | 1A7G 455 ( V11| 1 20
(C7-1) IN5SG pd 40
1H5G 40
1ASG
35Z4
BTS8 5 1A7G 455 ( V13| 1 30
INSG pS 30
3086 0
11726
CT43 5 | 1A7G 455 | V13| 1 40
IN5G p2 50
1H5G 100
100
11726 100

93
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117Z6

Manufacturer 2 E ™ - 3 g
'g v B Ll b Z o &
and (=] e o 9 v o o
s | HEg = | B | 5| =g
Model No. Z S &= 5
FARNSWORTH
CT59 5 1R5 455 1
1T4
1S5
354
3525
CT60 6 2-IN5 | 455 |V13 | 1 20
1A7 p? 30
1H5 p8
305
11726
FIRESTONE _
S7397.1 5 IR5 4551 V13| 1 40
1T4 p8 40
1S5 p9 90
354
11726
S7397.2 5 1ATGT | 455| V13| 1 20
(A-377) IN5GT pll 40
1H5GT pl2 50
3Q5GT
11726
S7397-.2 6 IPSGT | 455( V13 | ! 40
(443) 1A7TGT 9 40
IN5GT p 10 50
%HSGT p 50
11726
S7427-5 | 5 | 1AIG | 455| V10 | 1 10
INSG po | 80
1H5G 50
1A5G
3524
GALVIN MFG
3A5 5 | IR5 IT4| 455 1
S5
S4




Manufacturer 2 g . S 4
= o B o I Z 5 ¥
and [ = & 9 o = 8
s| FE | = | B |8| &%
Model No. P (3 = H 6
GALVIN MFG 455 | vis|1 | 20
41H 4 | 1ATGT 00
3A8GT pll 100
105GT
2526
51D 5 | 1ATGT | 455
INSGT
1HSGT
1T5GT
2526
51Dl 5 | 1ATGT | 455 | V1l
51D2 INSGT plé
IHSGT
1Q5GT
2576
52D 5 | 1ATGT | 455
INSGT
1H5GT
1G5GT
2526
STBP1 5 | JATGT | 455 | V12| 1 30
57BP2 INSGT p39 50
57BP3 THSGT pd0 350
578P4 305G
11726
STBP1A 5 | 1ATGT | 455
STBP2A INSGT
STBP3A 1H5GT
STBP4A 3Q5GT
117Z6
62L11 6 | 2-INS | 455 | V13| 1 40
6212 1ATGT p2? 40
1H5GT p2l 40
5GT p22 80

it



Manufacturer

(] ‘a . :e
o o ) _,, » S .8
snd E 3 —g tE g E ﬁ S
] Hg = & = & F
Model No. P S & 5
GALVIN MFG
65PP1 6 IPSGT | 455 (V12 | 1
65BP2 1ATGT p37
65BP3 INSGT
65PP4 1H5GT
GT
11726
65BP1A 6 |Same as| 455 1
65BP2A 65BP1
65BP3A
65BP4A
GAMBLE -
SKOGMD
C590 5 1ATGT | 4551V13 | 1 20
INSGT pls 40
1H5GT plé 40
1A5GT 200
35Z5
546 5 |Same as| 465 1
C590
0556 5 1ATGT | 455 V12 | 1 20
INSGT pd 20
1H5GT 20
1T5GT 20
35Z5
2543 5 1A6GT | 455| V14 | 1 30
INSGT pl3 30
{H5GT 150
1T5GT
11724
3006 6 JATGT | 456 VI13 | 1 10
2-INS p26 20
1HS5GT p27 40
3Q5GT 40
3525 200




100

Manufacturer ] :': . A ﬁ
] o g o 1 Z 52
and 3 cl —g‘ & g v = _g'
Model N s | ©g = | ¥ | 5| =2
odel No. Z 8 (& S
GAMBLE -
SKOGMO
4002 6 | 1ATGT | 456 |V13 |1 10
2-1N5 p33 20
gHSGI' p34 2?)
3225 200
GAROD
BPS 5 | 1ATG 456 V11 |1 40
INSG pl 30
1H5G 80
1C5G
2525
BPS 5 | 1ATGT | 456 | V1l | 1 40
BP10 INSGT p2 40
iHSGT 80°
TSGT
45Z5GT
BP11 5 | IRS 455 1Vv12 |1 { 40
1T5 pl 40
%SS 200
395
BP1 6 | 1A7 455 1V12 |1 40
2A 2-INS pl 40
B 1H5 200
3325
BP15 5 | 1A7 455iV13 | 1 40
INS pl 80
185 200
395
BP36A 6 | 1A7 455 | V12 | 2 40
2-1NS p2 40
1H5 200
305




Manutacturer 2 e " S 5
2 o B o i Z 52
and =] S & ° o =9
S B E' = © e g
Model No. = S 3 S
GENERAL
ELECTRIC
HB412 4 | 1ATGT | 455 |V1l | 2 20
3A8GT p4? | 40
1T5GT p48 100
11707
HB504 5 | 1ATGT | 455 [V11 |1 20
INSGT p55 50
1H5GT p56 100
1TSGT
35Z4
HB505 5 | 1ATGT | 455 |V11 |1 20
INSGT p55 50
IH5GT pS6 100
1T5GT
3574
JB508 5 | 1AIGT | 455 |Vi2 |1 20
INSGT p30 40
1H5GT 100
1T5GT
35Z4
JB513 5 |Same as| 455 (V12 | 1 20
JB508 p63 40
. - 100
JB514 5 | 1ATGT | 455 |Vvi2 |1 20
INSGT p63 40
1HSGT 100
1TS5GT
11726
JB523 5| 1ATGT | 455 (V12 |1 20
IN5GT p63 40
1H5GT 100
1T5GT




Manufacturer ] g . . S 4
’g v B ] : z B 74
o i E‘ = & = =8
Model No. P3 S = 5
GENFRAL
ELECTRIC )
JB524 5 | 1ATGT | 455 |V12 | 1 20
INSGT p63 40
1H5GT 100
1T5GT
117Z6
JB630 6 | 1ATGT | 455 |Vi2 | 1 20
2. INS pb64 40
1 p7l 100
¥
35Z4
JB631 6 1A7GT 455 |V12 | 1 20
2-INS p64 40
1H5GT pll 100
11726
L-622 6 | 2-1T5 | 455 |V14 | 1 20
1RS p56 30
1S5 100
354
: 4573
LB-502 S| IRS 455 Vi4 1 40
1T4 p49 40
1S5 90
354
3523
LB-603 6 | 2-1T4 | 455|V13 | 1 20
IRS pél 30
1S5 100
354
3525
LB-612 6 | 2-1T4 | 455 (V13 | 1 20
1R5 p4l 20
185 100
354
LB-641 | 6 |s3Béoas| 455 (V13 [1 | 20
LB-612 p4dl 188




Manufacturer
and

Model No.

GENERAL
ELECTRIC

LB-700
701
702
703

TEL.

GENERAL
RADIO CORP.
530

GILFILLAN
SL

GOODRICH
R429

R460

HALLICRAFTER

S29

n a - E
2 o B o e | 2 5@
(= 22 > < o =
A E: E' E‘- I £ &8
Zz. S = 3 3
7| 2-1T4 455 1V13 | 1 40
1A7GT pd9 60
1H5GT p60 1 00
2-17T5G]
11726
5 1A7G 456 | V14 1 20
IN5SG p2 40
1H5G pl .
175G
3525
s | 1A7GT | 460 vio | 1 8
INSGT p2 8
1H5GT
3Q5GT
117Z6GY
) 1A7GT 455 | V13 2
INSGT pl
1HSGT
3Q5GT
T0L7
6 | 2-1NS 455 V12 | 1 40
1A7 pl5 40
1H5 p10 30
305 30
11776
2-1G4 1 e lviz | 1 60
Q 1T4
1R5 pll 60
2-1P5 pl2 60
1H5 60

100



S

Manutacturer b E S 5
3 v g o 2 | = 5 @
and = oo & o o =8
s| FE | = | & |&]| =%
Model No. P 3 ~ 5
HOWARD
14ACB 6 | IPSGT | 465 | V1| 1 20
1A7GT p2 30
INSGT 50
=
11776
LAFAYETTE
BB73 6 | 1ATGT | 456 | V14| 1 10
2-1N5 p53 20
1H5GT p54 20
325GT 40
3525 100
BB73A 6 | 1PSGT |[455 | V14| 1 40
1ATGT p55 40
IN5GT p56 40
i 6
11726
D93 5 | IATGT | 455 | Vi2| 1 20
INSGT p2 20
1H5GT 20
1T5GT 20
35Z5
JS130 6 | 2-IN5 | 456 | V13| 1 20
1A7GT pl3 30
1H5GT 100
305GT 100
3525
MAJESTIC
RADIO and
TELEVISION
1BR50 5 | 1ATGT | 455 | V14| 1 8
1BR- 50P IN5GT pl 16
1H5GT 40
1T5GT 100

2526




18

Manufacturer 3 § > S g
= - Ll 4 z s 2
and = 22 o g o =2
M . S HE = & & = g‘
odel No. 2z 8 (& S
MAJESTIC
RADIO and
TELEVISION
SBD 5 | 1ATGT | 455 |V12 | 2 10
SBDR INSGT pd 15
1H5GT 40
1D8GT 100
70L7
SULBD 5 [Same as | 455 |V12 | 2 10
pS 15
40
100
MID-WEST :
Portable 5 | 1A7 456 (V12 |1 10
1940 INS pl 20
1HS 40
1T5 70
2576
P-5 5 | 1A7 456 (V14 |1 10
INS pl 20
1H5 40
1T5 70
2576
MISSION-BELL
504 S | 1IATGT | 465 |Vl1l |1 20
INSGT p6 40
1H5GT 100
1TSGT
11776
MONTGOMERY
WARD & Q0.
62-2663 6 | 1ATGT | 456 |V14 | 1 10
2 -INS pl33 20
1H5GT pl34 40
305GT 40
35Z5 200




109

Manufacturer 3 S u « S E
and E 2 E g 'E % E g
X o - 2|8 B
Model No. 3 a § = % & 8
MONTGOMERY
WARD & Q0.
62-2668 6 | 1ATGT | 456 (V14 | 1 10
2-IN5G pl33 20
1HSGT pl34 20
305GT : 40
35Z5 200
04BR-566A | 5 | 1ATGT | 465 |Vi2 | 1 20
INSGT pl3 40
1H5GT 200
1ASGT
35Z5
04WG-569 5 | IATGT | 456 {V12 |1 40
INSGT pld 40
1HSGT pl6 200
1ASGT
. 3525
04WG- 663 6 | IATGT | 456 [ V11l | 1 10
IN5-2 pl 20
1H5GT 40
40
3525 200
04WG- 668 6 |Same as| 456 | V1l | 1 10
04WG-663 pl 20
40
40
200
04WG- 672 6 |Same as| 456 (V12 | 1 10
04WG-663 p3l 20
p32 40
40
. 200
04WG-673 6 | 1ATGT | 456 | V12 | 1 10
674 2-INS p33 20
1&5GT p34 40
305GT 40
3525 200




140

Manufacturer 2 g o S g
= v B u 4 z 52
and & e —g o o g = 8
: [T - Y g
Model No. 2 5 = a & S
MONTGOMERY
WARD & CO.
14%G- 680 6 | 1ATGT | 456 |V13 1 10
2- IN5 p57 20
1H5GT p58 40
3?5(;1' 40
3575 200
14WG-683A 6 | 2-INS | 456 |V14 1 8
1A7GT p33 40
1H5GT p34 40
305GT p35 50
3575 . .
14%WG-683B 6 | 2-IN5 | 456 V13 1 40
1A7GT p59 40
1H5GT p60 50
305GT 200
35Z5
14WG-2672C | 6 | 2-1N5 | 456 | V14 1 10
1A7GT pl4 20
1H5GT p37 40
325(;1' 40
3575 200
93WG-663 6 | 2-1IN5 | 456 (V13 1 10
1A7GT p19 20
1H5GT p80 40
305GT 40
35Z5 200
93WG-668 6 | 2-1IN5 | 456 {V13 1 10
1A7GT p19 20
1H5GT p80 40
305GT 40
3575 200
93WG- 2663 6 | 2-1N5 | 456 (V14 1 10
1A7GT pl33 20
1H5GT pl34 40
3?5(:'1' 40
3525 200




pocede
Y

Manufacturer

" a g 4
S o8 | 3| 8|2 i
and & 2 —f‘—i ™ 9 zo = _§
modarNo. | S| TE | 2| ®l&| "8
5 o
MONTGOMERY
WARD & Q0.

04WG-2672 6 | 1ATGT | 456 (V14 |1 10
2-1N5 pl3 20
1H5GT plé 40
3Q5GT 40
3525 200
14BR-573A 5 | JIATGT | 455 (V13 |1 20
INSGT plé 40
1H5GT 40
1ASGT 200

3525
14BR-684A 6 | 1ATGT | 455 |[V13 |1 20
2-IN5 p 40
1H5GT 40
305GT 200

3525
14BR-685A 6 | 1ATGT | 455 |V13 |1 10
2-1n5 p29 20
1H5GT 40
3Q5GT 40
35Z5 200
14BR-687A 6 | 1ATGT | 455 (V13 |1 10
2-IN5 p29 20
1H5GT 40
3Q5GT 40
3525 200
14WG-538 5| IRS 456 (V13 |1 40
1T4 p46 200
185 p48 400

384

35Z5
14WG-672C 6 | 1ATGT | 456 (V13 | 1 10
2-1INS p56 20
1H5GT p55 40
305GT 40
35Z5 200




RCE 5
inge

.o

R

Manufacturer

] ] g o]
2 v g it 2 > - 2
and & = ?; S 3 f 28
M 5 H g = g | & g
odel No. P LOJ = 8
MONTGOMERY
WARD & QD, 4
93WG- 2668 6 | 2-.IN5 | 456 (V14 | 1 10
1A7GT pl33 20
1H5GT pl34 40
i .
3525 4 200
64BR-1051A | 5 | 1A7 455 |Photd 1 20
INS : Fact 40
1HS 462- 40
1A5 32 200
3525
NOBLITT-
SPARKS
802 5 | 1ATGT | 455 (V11 |1 40
Ch. RES? INSGT pll 40
%HSg 100
3%
803 5 |Same as| 455 |V11l | 1 40
802 pl2 40
100
822 5 [Same as| 455 | V12 | 1 20
802 pS 40
100
PACKARD BELL
40B 5 | 1A7G 460 (V11 |1 10
INSG p2 10
1H5G 20
1ASG 100
11726
56 5| IATGT | 460 | V12 | 1 20
INSGT pl 100
1H5GT 500
1Q5GT

25Z6




Manufacturer 3 ‘é v S g
o o § ) 5 A A5
and BloEs | &) 2 s E3
Model No. P g = e & 5
PACKARD BELL
57 6 | 2-1IN5 | 460 (V12 | 1 20
1A7GT p4 100
1H5GT
1Q5GT
2576
57A 6 | 2-IN5 | 460 {V12 | 1 20
1A7GT p4 100
1H5GT-
Q5GT
117Z6
PATHE _
41P 5 | 1A7TG 455 |V12 | 1 24
IN5G pl 70
1H5G 100
1A5G '
35Z5
PHILOO
40-84 5 | 1LA6 455 | V12 | 1 10
1IN5 pl2 10
1LH4 pl8 10
1LA4 20
11726 20
41-84 5 |Same as| 455 | V13 | 1 10
40-84 pS 10
10
20
20
41-85 5 |Same as| 455 |V13 | 1 | 10,10
40-84 pb6 10,20
20
41-841 5 | 1A7G 455 (V12 | 1 10
INSG p96 20
1H5G/ p97 20
1LD5 20
3Q5G




14

Manufacturer o E . 5 E
-g (3] « o 4 ]
and [} e .E.o" & 5] . = g
s Hog = & = & B
Model No. z S 3 S
PHILOD
s1-842 | 7 | 2-1LE3| 455 | V12| 1| 10
843 2-1IN5 p98 20
844 1LH4 20
1LB4 25
11726 100
41-851 5 | 1ATG 455 | V12| 110,10
IN5SG p95 10,10
1H5G/ p97 20,20
1LD5
305G
11776
42.842 7 |Same as| 455 | V14| 1 10
41-842 pl7 20
p78 20
p8l 50
200
PILOT
T71 5 | IATGT | 455 | V13| 1 30
INSGT pl0 40
1H5GT 60
1T5GT
2576
T186 6 | 2-IN5 | 262 | V12| 1 50
1 ATGT p6 50
iHSGT 120
2576
T187 6 {Same as| 262 | V12| 1 50
T186 p6 50
120
T1351 5 | 1ATG 4551 V11| 1 30
IN5G pS 40
1 H5G 40
1T5G

11726




Manufacturer 3 E > . S 4
and E z E’ S 5 “ .‘E %
Model N s| A% = | % |5 &%
ode O. Z 6 =~ 6
PILOT
X1451 7 2-IN5 | 262|V13 | 1 30
1A7G p28 30
H5G 40
-106 40
11726
T1452 5 1A7G 455 | V10 | 1 10
' IN5G p26 30
1H5G 40
1C5G 40
2526
X1452 7 2-1n5 | 262| V12 | 1 | 30,30
1453 1A7G pl2 30,40
éﬂ?gs 40
11726
RCA
PS5 5 | 1ATGT | 455 (V12 | 1 20
INSGT . p8 20
1HSGT 20
30Q5GT 200
3575
15BP 5| 1ATGT | 455 (V12 | 1 20
: INSGT p23 20
1H5GT 20
3Q5GT 200
35Z5 :
25BP 5 |Same as| 455 |V12 | 1 20
15BP p23 20
20
200
25BP 5 |Same as| 455{V14 | 1 20
RC1020 15BP p69 30
26BP 6 | 2-1T5 | 455 (V14 | 1 10
1A7GT p3l 20
1S5 p32 30
160

reea

~ t

-



Pt

[N

iy}

e

Manufacturer > ‘é ] 3 §
= o § o o z 5 &
and = o & o o o =8
Model N s| FE | = | % | 5| %
ode. [+ Z 8 = 8
RCA
BPS55, 56 S | JATGT {455 { Vi1 ] 1
Ch RC455 INSGT p90
1 H5GT
11776/
3525
BP8S S | 1ATGT (455 | V11| 1
SGT p90
1H5GT
1TS5GT
11726/
35Z5
SEA PAL
MARINE 6 | 1ATGT | 456 ( V13| 1 10
PORTABLE 2 -IN5 rl 2
1H5GT p2 40
305GT 40
35Z5 200
6P21 6 | IATGT | 455 | V13| 1 10
9-IN5 p3 20
1H5GT 40
1T5GT 200
11726
101 6 | 2-1INS | 465 | V12| 2 20
102 1IATGT |- pl 40
1H5GT p2 200
I ASGT | 200
177
SEARS
ROEBUCX CO.
P6 6 [ 2-INS | 455 | V14| 1 30
1A7 p2 40
1HS 100
305
11726
XP6 6 |Same as| 455 | V14| 1 | 30,50
P6 p2 100




. Manufacturer 2 E S g
< v E o 2| oz 5 @
snd fl 22| &2 ]al g3
5 &g = € | & &g
Model No. Z, S =) & 5
SEARS

6751A(101, | 5 1A7GT [455 | V12| 1 40
636) INSGT p63 80
1HSGT 80

1ASGT

11726
6761 (101, 6 ATGT | 455 | V12| 1 30
622-A,10]. -1IN5 p6l 40
622,1,1A) %HSGQSGTI 80

117Z6
6T761A 6 JATGT | 455| V12| 1 40
(101.637) I p60 "

3Q5GT

11776

6921

(101.637) | 6 1A7GT | 455 vg 1 40
2-INS p 80
%ﬂ 80

117Z6
7075 5 1ATGT | 455 | V14| 1 10
(109. 383) 2. INS p4d 20
1A 43 30
3575 100
7077 5 1A7GT | 455 Vi4 1 10
(109.409) 2-IN5 p44é 20
1ASGT 30
3575 100
7079 455 1 V14| 1 30
(101.620-3{ 5 1A7GT p36 40
INSGT 80

1H5GT

1ASGT




118

Manufacturer 2 g . S g
= v g o 2 Z 55
. Bl ER L& 2 sl 2%
Model No. S § = % e ™ S
SEARS
ROEBUCK CD.
6521 (101,| 6 | 1A7GT | 455| vi2| 1 30
- 621-1,1,1A 2-INS p55 40
1B, 1C) 1H5GT p56 80
305GT p58
50Y6
6551 (1pl,| 5 | 1A7GT| 455| vi2| 1| 30
620,1,2) INSGT p57 40
1H5GT p58 80
1A5G
4 50Y6
6561 (101,| 6 | 1ATGT| 455| V12| 1 30
621-1,A, 1A 2-INS p55 40
1B, 1C, 2} 1H5GT p56 80
4 306
6621 (101,] 6 | 1ATGT| 455 vi2| 1| 40
637) 2-IN5 p60 80
1H 80
305GT
117Z6
6661 (101,{ 6 | 1A7GT| 455| viz2| 1 30
621,A-1,1A 2-INS p55 40
1B, 1c) 1H5GT p56 80
50Y6
6721 (101, 6 | 1A7GT| 455 vi2| 1| 30
622-A, 101, 2-1N5 - pbl 40
622,1,1A} H5GT 80
2876
6751 (101, 5 | 1A7GT| 455| vi2| 1| 30
623,1,) INSGT p62 40
1H5GT 80
JASGT




Ry

Manufacturer ] E . 5 4
: = o E o - o z 58
and 3 e —g o ] o = G
3 g = & s & g
Model No. Z S H S
SEARS
ROEBUCK CD.
7081 5 1ATGT | 455 V§4 1 40
(101, 636) INSGT p36 80
1H5GT 80
1ASGT
11726
7083 6 JATGT | 455 V13| 1 30
7087 2-1P5 p89 40
7089 .'ISH p90 80
50 E 6
7085 6 1ATGT | 455( V13| 1 40
7090 2-1P5 p9l 80
1H5GT p92 80
3Q5GT
11726
7112 6 2-1P5 | 455| V14| 1 - 10
(101 664) 1A7GT pS4 30
1H5GT 80
JASGT
11726
7 189 15 1R5 455| V14 | 1 20
(109.378) 1T4 p67 30
185 p68 100
3S4
4573
7 338 6 1ATGT | 455| Vi2 | 2 20
(109.369) 2-IN5 p67 20
- %HSGT pé8 138
117™7
78}4 5 1A7G 465| V12 1 20
(113. 504) IN5G p75 40
1HSG 250
1A5G :




(AW

Manutacturer ] E o S B
5 © g ) n 4 53
and =] = o g ] =3
S H g = & - &g
Model No. P S = S
SENTINEL
RADIO CO.
180XL 5 1A7 455 | V11| 1 25
INS pl3 S0
%HS 50
38%5
200X 5 IATG [ 455 | V11| 1 10
INSG p43 50
1H5G p44 100
1ASG
2526
201XL 5 1A7TG [ 455 | V11| 1 25
INSG p45 40
1H5G p46 40
1A5G
3575
213XL 5 1ATGT | 455 | V12| 1 40
1U213XL INSGT p3 40
213p 1H5GT p4 40
1TSGT
11726
217 6 IPSGT | 455 | V12| 1 40
217P 1ATGT pl8 40
INSGT pl9 40
3056 4
11726
219 6 1P5 455 | Vi2¢} 1 40
219P 1A7 pl8 40
NS pl9 40
308 w
11726
228 6 2-1P5| 455 | V13| 1 40
1A pS 50
%&? po 50

S0Z7




Manufacturer

., 5 . ."z
3 v g - e | 2 9
and & e % & o E :f g
3 Hog = & - (]
Model No. 7 S H ]
SENTINEL
RADIO (0.
231 6 | 1ATGT [455 | Vi3 | 1 40
1Rsar o .
IHSGT P
3524
262 Late | 6 | IN5-2 [ 455 | V13| 1 40
1ATGT p23 40
1H5GT p24 50
3Q5GT 50
. 11726
1U26. 6 | 2-IN5 | 455 | V13| 1 40
1A7GT p23 40
HSGT p24 50
%05.(,1 50
11726
SETCHELL
CARLSON
66 5 | IN5 182 | V14| 1 20
1A7 p3 40
3A8 50
1T5
3525
SONORA
RADIO & TEL
KB73 5 | 1A7GT [ 456 | Vi1 | 1 20
INSGT p5 40
1H5GT 100
1ASGT
3525
KD75 6 | JATGT | 456 | V11| 2 20
IN5GT p6 20
1H5GT 40
{ASGT 100
50L6

rasd,

Inr




Do

pranh
e

Manufacturer 3 g o S g
i @ £ o t4 zZ 52
and [ o o S o =0
] & E = & & & E
Model No. z S =] [ s
SONORA
RADIO & TEL
LR 5 | 1ATGT | 456 | V13
INSGT p2
1H5GT
1ASGT
: 3525
SPARTON
590-1 5 | 1A7G 456 | V11
IN5G pl
1H5G
1A5G
35Z5
6021 6 | 2-1T4 | 456 | V13
1R5 plé
1S5 pls
11776 plé
3Q5
SPIEGEL
A2]122 6 | 1ATGT | 456 | V12
INSGT p28
1H5GT
1ASGT
S0L6
3525
A2125 5 | 1ATGT | 455 | V12
AP2125 IN5GT p29
1H5GT
1T5GT
2526
A2]130 S | 1A7GT ' | 456 | V12
A3P2130 INSGT p30
1H5GT
1ASGT
3525




Manufacturer
and

Model No.

No. Tubes

Tube
Complement

If Peak

Riders

Type No.

Filter
Condensers

SPIEGEL

A2132
* A6P2132

A2] 34

A7TP2134
A9P2]34
ch. BP12

A2136

ChBP11S

Al4P2]148

CP5125

C7P5128

DP7120

1A7

INS
Q

11726

1A7
2-1N5
1H5
1TS
3525

1A7
INS
1H5
1TS
35Z5

1A7GT
1H5GT

1TSGT
3525

1R5
1T4
185

3525
1A7GT
1H5GT

1T5GT
3525

2-1N5
1A7GT

35T

455

455

455

455

455

455

456

vi2
plé6

V13

V13
p49

V13
pl1

WA DD
OO0

20
80

20
80

10
25
20

40
70




-y A,

Manufacturer

» ] N ]
2] of | # | 22| 58
and t—1= o o~ < o 28
] = E - € | B =g
Model No. > § = & S
SPIEGEL
DP7121 7 2-INS (456 | V14| 2 30
1ATGT pl? 30
1H5GT 100
3Q5GT 100
50L6
35Z5
pP7122 5 1R5 456 | V14 | 1 20
1T4 pl9 40
1S5 100
354 100
3525
E11P2108 5 1A7GT 1} 455
INSGT
1H5GT
3Q5GT
11774
EP2120 6 2-IN5 (456 [ V13| 1 10
1A7TGT pl? 20
1H5GT 20
305GT 25
50Y6 40
70
EP2]121 5 1ATGT [ 455 | V14| 1 30
El11P2121 INSGT p6 30
1H5GT 150
1T5GT
11774
EP2]121 5 1A7GT | 455
ch.2-54 INSGT
1H5GT
1T5GT
11774
EP2122 6 1R5 455
1T4
1S5
354




Manutacturer 3 e " 5 g
5 v E g 5| = 52
and =] S22 o ] 0 =
S H ?_!' - [ = O
Mode! No. z S (3] o]
SPIEGEL
F5P624 5 | 1ATGT | 455
INSGT
1HSGT
1TSGT
11774
25P7125 5 | 1ATG 456
INSG
IH5G
1ASG
3525
27126 S | 1ATGT | 455 | V12| 2 20
7P7126 INSGT p37 30
Z7P7126 1H5GT ' 40
. 30Q5GT 40
70L7
2122 5 | 1ATGT | 456 | Vi2| 1 20
ch. KD INSGT p30 40
1H5GT 100
1A5GT
3525
5120 6 | IN5-2 | 456 | V13| 1 10
5121 1A7 p54 10
1H5 20
305 40
50Y6
STEWART-
WARNER
05-5L1 to | 5 | 1ATGT | 455 | V11| 2 20
05-5L9 INSGT pl2 20
1H5GT 100
1Q5GT
T0L7
15-5X1 to | 5 | 1LA6 455 | Vi2| 1 30
15-5X9 1IN5 p35 30
11144 100
1LA4

3523
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Manufacturer 2 E v s E
- 20 38 | 5| E|”| i
s | 6F . z | & &3
Model No. z S H 3
STEWART-
WARNER
15-5Y] to 5 1LA6 | 455 | V12 1 30
15-5Y9 1IN5 p2l 30
11LH4 p36 50
305GT
3523
206GA to 6 1A7 455 | V13 1 20
206GZ IN5 pl3 20
1H5 pl4 20
5 50
3525
207CA to 7 2-IN5 | 455 | V13| 1 20
207CZ 1A7 pl7 20
Lh5 pl8 20
305 50
2-35Z5
TRAV-LER
RADIO CORP
B70 4 1A7 456 | V12| 1 40
B71 3A8 pl 40
1T5 p2 40
3574 80
B712 4 1A7 456 | V12 1 40
3A8 pl 40
1T5 p2 40
3574 80
FB73 4 1A7 456 | V12| 1 40
3A8 p2 40
175 40
117Z6 80
FB32 5 1A7 Vid| 1
INS pS
1H5
1T5

117Z6




Manufacturer -] E 5 £
3 © g r 2| = 5 @
and = o & g & =8
S & E =] & & iz -g
Model No. P S H o]
TRAV-LER
RADIO CORP.
TB-601 6 2-IN5 1456 | V14| 1 10
1A7 p4 10
i :
50Y6 40
TB-512 5 1A7 456 | V14| 1 10
INS p2 20
1H5 p3 20
305 ' 40
50Y6 70
556 5 1A7 456 | V11 1 40
556B INS p7 40
556BT 1HS 80
175
2576
1556 5 1A7 456 | V11 1 40
1556B INS p9 40
1556BT 1HS 40
1TS 80
2526
WALGREEN-
AETNA
P5 S 1A7 456 | V13| 1 30
INS pl 50
1H5 p2 ' 100
305 100
11776
XP5 5 1A7 456 | V13| 1 30
INS pl 50
HS p2 100
Q5 100

11726

..
O
-



Manutacturer g o g o o :2' . é
and [ ok o < @ =29
S &g = % = &g
Mode! No. P S & 3
WALGREEN-
AETINA .

529 5 1A7 456 | V11 1 10
INS pll 20
1HS 40
1T4 70

2526
532 5 1A7 456 | V13 | 1 40
9-INS p9 40
305 40
11776 70

WARWICK
0-50 5 1A7 455 V* 1 1 10
INS P 30
1H5 40
1AS

3574
0-53 5 1A7 455| V11 1 20
INS ' p5 20
1HS 20
I1TS 20

3525
0-501 5 1A7 455 V11 1 10
INS p7 30
1H5 40

1AS

3574
0-530 5 1A7 455| V12 1 20
INS p2 20
1HS 20
1TS 20

. 3525
1-53 5 1A7 455( Vv12 | 1 20
INS pd 20
1HS 20
1TS 20

3525
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Manutacturer _S o g » . 2‘ 5 §
and el B2 ) S| 8 e E3
Model No. = g = e & g
VESTERN AUTO
SUPPLY
D940 (5N) 5 1A7 455 2
INS
3
1HS
70L7
D1080 5 | 1A7 465 | V12| 1 16
1080B IN5 p29 16
1H5
1A5
3525
D1081 6 | 2-1IN5 | 455 | V13| 1 20
1A p62 30
1H5 40
305 40
11726
D1136 6 | 1ATGT | 455 | V14| 1 30
2-IN5 p9 30
1HS5GT 40
3Q5GT
3575
D1169 6 | 1ATGT | 455 ( V14| 1 30
2-IN5 plo | 30
%HSGT 40
3575
D1180 5 | 1ATGT | 456 | V13| 1 40
INSGT p19 40
1HSGT p69 200
1A5GT
3525
D1181 6 | 2-IN5 | 455 | V14| 1 30
1A7 pl? 50
1H5 100
305
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Manufacturer ] ‘é . 5 5
= © g ] 4 4 s =
wa A EE | E | ENT| 8
Model No. g a § = = & o g
WESTERN AUTO
SUPPLY
D1182 5 1ATGT | 455 1
INSGT
1H5GT
1AS5GT
: 35Z5
D1183 5 | IRS 455 | V14| 1 20
1T4 pl9 30
1S5 100
384
35Z5
D1184 5 | 1IRS 455 | V14| 1 20
1T4 p20 30 .
185 100
3S4.
4573
D1281 6 | 2-IN5 | 455 | V14| 1 30
1A7 pl8 40
lﬂg p28 100
| 1%z
D2269 6 | 2-IN5" | 455 | V14| 1 30
1A7 pl8 40
1H5 p34 100
305
117Z6
D3115 5 | 1ATGT [ 456 | V13| 1 40
INSGT pl9 40
1HSGT p69 200
%ASGT
_ 525 _
D3123 5 | IRS 455 | Vi4| 1 20
1T4 pl9 .30
1S5 100
384
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Manufacturer 2 ] o 3 4
= o g w o z oo
and E 55 & 9 | e =8
s g = ® | & [
Model No. P 3 = 38
ZENI'TH
5G504 5 11A6 [ 455 | vl2| 1 10
ch. 5403 1LNS p4 20
1LH5 p9 20
1184 20
11726 40
5G510 5 1LA6 [ 455 | v12| 1 20
5G534 1LN5 pS 20
ch,. 5A02 1LH5 20
11.B4 40
11726
5G537 5 1A7G | 455 | Vi2| 1 10
5G572 INSG pb 20
ch. 5A02 1H5G 20
3Q5G 20
117Z6 30
-5G603 5 1LA6 [ 455 | V13| 1 20
Ch.5B07 1LNS p? 20
1LH5 pS 20
11B4 40 -
117Z6
5G617 5 1LA6 [ 455 | V13| 1 20
ch. 5B0S 1LNS p9 20
1LH5 20
11.B4 40
117z6
ch. 5B06 1IN5 P9 -
20
1LHS 40
1LB4
117z6 | -
5G2617 5 1LA6 [ 455 | V13| 1 20
1LNS p9 20
1L.H4 20
1LB4 40
117Z6
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Manufacturer H] 5 . 5 E
4 ¢ B ] n z 52
and = o ™ 3 . =8
s| FE | 5| 2| &] EF
Model No. Z 8 Lo [_‘ . 8
ZENITH
6G501 6 | 2-1INS| 455 | V12| 1 20
6G505 11A6 pl0 20
ch.6A19 11H4 20
305 40
11726 40
6G533 6 2-1INS5] 455 | V12| 1 20
ch. 6225 1146 p33 20
1LH4 40
3Q5 40
11726 40
6G560 6 | 2-1INS5| 455 V12| 1 20
ch. 6A25 1146 p33 20
1LH4 40
305 40
117z6 40
6G601D 6 | 2-1INS| 455 | V13{ 1 20
6G601L 1LA6 pl7 20
6G60 1M 11H4 40
6G60 1M 3Q5 40
6G601ML 11726 40
ch, 6B03
6G638 6 | 2-IN5 | 455 | V13| 1 10
ch. 6809 1A7G pl8 20
1H5G pS 30
305G 40
11726 200
6G660 6| 2-IN5 | 455 | V13| 1 10
ch. 6B09 1A7 pl8 20
1H5 pS 30
3Q5 40
11726 200
7G605 7| 2-1IN5{ 455 | V13| 1 20
ch. 7B04 11A6 p25 20
11E3 p26 40 -
11D5 pa2 40
305 p46 40
11726
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