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) porl:able receivers.

HERE are a great many battery and portable sets

both in cities and in the country, so it is well worth
your while to learn how to service them. That is what
this RSM Booklet is going to show you. In it, we will
follow our usual procedure of describing the technical
differences between these receivers and those you have
studied previously. Then, we will show you how to locate
the defects that are particularly apt to occur in port-
able and battery receivers.

Of course, any radio that can be carrled 13 poriable.
However, this name is most usually applied to a type
of set known as the three-way portable. This type of*
receiver is not only light in weight, it can be operated
anywhere, because it is designed to obtain its operating
voltages from any 110-volt a.c. or d.c. power line, ovr
from self-contained batteries.

You are already familiar with the a.c.-d.c. receiver.
Obviously, B batteries could be substituted -for the B
supply, and 6-volt tube filaments could be put in parallel
and operated from a 6-volt storage battery. However,
you certainly couldn’t class a set using a large storage
battery as a portable set. For this reason, tube manu-
facturers brought out first the 2-volt series of tubes and
more recently, a series of 1.4-volt filament tubes re-
quiring very low current drain for filament supply. This
has made possible the modern, relatively thtwe:ght '
portable receiver.

Let’s examine the circuits of some typxqal three-way
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A TYPICAL THREE-WAY PORTABLE SET

Fig. 1 shows a diagram of a typical three-way port-
able receiver. This set is designed so that for battery
operation, the tube filaments are connected in parallel
to a single 114-volt A battery. For power-line operation,
the tube filaments are connected in series and draw
their current from the B supply. Notice this important
fact—these are battery-type tubes, so their filaments
must be supplied with d.c. They cannot operate directly
from a.c.

Battery Operation. Fig. 2 shows a simplified sketch
of the filament connections for battery operation. When
the change-over switch is thrown to the “battery” posi-
tion, it connects the filaments as shown here, so that they
are in parallel across the 114-volt A battery. Notice the
3Q5 tube. This tube has a 3-volt filament if terminals
2 and 7 are used alone. However, the filament is tapped ;
connecting the two halves in parallel, as shown here,
permits the filament to be operated from 1.5 volts. For
simplicity, the change-over switch connections have
been eliminated from this figure.

The B supply for battery operation is obtained from
a 90-volt B battery. No C battery is used. The only tube
requiring bias is the 3Q5, and its bias is obtained from

FIG. 2. When the change-over switch is thrown to the “Battery”
position, the filament circuit in Fig. I is as shown below. Notice
that one terminal of each filament is grounded, and that the other
terminal is connected to A, so the filaments are in parallel.
ON-OFF switches SW; and SW3 are ganged together, and they
open both the A and the B circuits when turned off. Opening the
A circuit would be sufficient to stop set operation, but the B
circuit is also opened to prevent draining the B battery through
leakage paths. (The “ground’ symbol here represents a connec-
tion to the set chassis.)
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the drop across R;s;, as you can see by tracing the grid
return circuit of the 3Q5 tube in Fig. 1. All plate cur-
rents flow from B— to chassis through this resistor.

Power-Line Operation. Fig. 3 shows a simplified
sketch of the connections for power-line operation. Now
the tube filaments are in series. (The rectifier tube has
a 117-volt filament, which is connected directly across
the a.c. power line.) Resistor Ri, drops the B-supply
voltage to about 7.5 volts, the amount required by the
-other tube filaments. The rectifier tube must have a high

“current capacity, for it must supply a filament current
of 50 ma. for these tubes in addition to the normal B-
supply current.

- Resistor R, and condensers C;,, and Cy,. act as a
filter to smooth out the filament supply.

Notice the other shunt resistors and condensers in

this filament circuit. Resistor R,; is in parallel with the
filaments of the 1H5 and 1A7 tubes, R, is in parallel
with the filament of the 1N5, and Ry is in parallel with
all the tube filaments except section 8-7 of the 3Q5.
This arrangement is necessary because the filaments of
these -tubes are also the cathodes; consequently, both
plate current and filament current must flow through
them. Since the tubes are in series, all the plate current
for, say the 1N5, would have to flow from ground
through the filaments of the 1H5 and the 1A7 if Ry
were not in the circuit. This current flow through these
filaments would increase the voltage drop across them
above the desired value. To prevent this from happen-
ing, Ri; is included in the circuit as a shunt resistor;
if its value is properly chosen, R,; carries most of the
plate current for the 1IN5 (and for the 3Q5), and little
of it flows through the 1H5 and 1A7 filaments. Similar-
1y, R4 shunts most of the plate current of the 3Q5 past
the filament of the 1N5, and R, shunts half of the plate
current of the 3Q5 past all the filaments.
" The resistances of Ry, Ris, and R;; must be very
carefully calculated by the set manufacturer. When you
replace a resistor in a filament string of this sort, be
sure you use a value that is close to the original.

Incidentally, on power-line operation, the voltage
drop across the other three tube filaments furnishes the

4




]

l.

SW, Ci3

+

Cigg Cizg

FIG. 3. This sketch shows the “power line” version of the filament
circuit of Fig. 1. The series filaments are supplied with power
through Ris from the B supply.

bias for the 3Q5 tube. As you can see from Fig. 1, the
3Q5 grid is connected to ground through B, and Ris.
(There is no voltage across R;; on power-line operation,
sinee current flows through it only when batteries are
used.) This is the same as connecting the grid to the
ground terminal of the 1H5 tube, the most negative
point of the filament string. Consequently, the voltage
drops across the 1H5, 1A7, and IN5 filaments supply
the bias for the 3Q5.

Condenser C;; in Fig. 3 is a high-capacity electrolytic.
It acts as an 4.f. by-pass condenser, preventing the a.f.
components of the 3Q5 plate and screen-grid currents
from flowing through the filaments of the other tubes.

This receiver will operate from a d.c. power line as
well as from a.c., provided the power plug is connected'
to the power line so that the plate of the rectifier tube
is made positive. Otherwise, the reetifier tube will block
the passage of current. On a.c. operation, the line polar-

., ity is usually unimportant, although sometimes mnse
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FIG. 4. Becausé¢ the filaments stay in series, a much simpler

change-over switch can be used in this circuit. Some sets of this

type do not even use switches; the batteries are connected at all

times. You can see this circuit by imagining that all three ter-

minals of SW; are connected together to complete the A cir-

cuit, and all three terminals of SWy are connected together to
complete the B circait.

and hum can be cut down somewhat by reversing the
line plug in the wall outlet.

THREE-WAY PORTABLE VARIATIONS

Fig. 4 shows a somewhat different filament arrange-
ment for a three-way portable. Here, the tube filaments
remain in series at all times. On power-line operation,
they are supplied by the B supply ; on battéry operation,
they are supplied by a small 6-volt dry-cell battery. To
change from battery to power-line operation, the ganged
gwitches SW; and SW. are thrown. Switches S; and S,
are the on-off switches, and they are ganged with the
volume-control shaft. '

Incidentally, some sets use a 35- or 50-volt rectifier
tube, plus a series filament resistance, as shown in Fig.
4. More generally, however, a tube with a 117-volt fila-
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ment is used, so that its filament can be connected di-
rectly across the power line.

» Fig. 5 shows another important type of three-way
portable. This set is unique in two ways—it uses two
power-output tubes and has an unusual method of
changing from battery to power-line operation.

Notice that the control grids of the 3Q4 and the
117N7 power amplifier tubes are in parallel, and their
plates are connected to the same output transformer
(the 117N7 is connected to a tap on the transformer for
a better impedance match). Therefore, either can be the
output tube; the power supply used determines which
one operates. )

Fig. 6 gives more details of the filament cireuit, and
of the method of changing from battery to power-line
operation. On the back of the receiver chassis, there is
a polarized receptacle—one into which the receiver
power plug will fit, but only in one way, because the re-
ceptacle openings are a different size, and the plug
prongs are specially shaped.

Whent battery operation is desired, the line plug is
inserted into the receptacle. When properly placed, the
plug prong marked Y connects B— and A— through
the on-off switch SW; to the set chassis. (The other side
of the plug, X, does not connect to anything in this re-
ceptacle.) By tracing the filament circuit in Fig. 6, you
will see that this completes the A battery circuit through
SW, and through the filaments of the 3Q4, 1T4, 1R5,
1T4, and 1S5 tubes. Therefore, on battery operation, all
these tubes operate from the A supply, and, of course,
the 117N7 tube filament is not energized.

When power-line operation is desired, the plug is
withdrawn from this receptacle (thus disconnecting the
batteries from the set chassis) and plugged into a wall
outlet. The filament of the 117N7 tube now is energized
by the power line. All other tubes except the 3Q4 are
connected, through Ry, in parallel with the 117N7 bias
resistor Ri¢. Therefore, a portion of the d.c. plate cur-
rent of the 117NT amplifier section passes through these
tube filaments and provides the necessary filament cur-
rent. However, none of this current can flow through
the 3Q4 filament, because its circuit is broken at the

T
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