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Radiola 28

SUPER-HETERODYNE

INTRODUCTION

ADIOLA 28 is a radio broadeast receiving instrument,
utilizing the well known and efficient Super Heterodyne
circuit. Eight Radiotrons are employed, affording ex-

treme sensitivity, Simplicity of operation, supreme selectivity,
and unusually fine tone quality are other features that will he
greatly appreciated. The cabinet contains the operating mech-
anism and battery equipment, as well as a socket for the loop
antenna which is plugged in through a hole in the top cover,
making the set self-contained, with the exception of the Loud
Speaker. The receiver is designed for reception over the broad-
cast frequency band 550 to 1500 kilocyeles (approximately
200-550 meters).

EQUIPMENT REQUIRED

The complete installation of Radiola 28 requires the following

apparatus:

7 Radiotrons, Model UX-199 (furnished with the receiver),

I Radiotron, Model UX-120, for the last stage of audio
frequency amplification only, (furnished with the re-
ceiver),

1 Radiotron, Model UV-877, Protective Tube (furnished
with the receiver),

I RCA Radiola Loud Speaker with telephone plug. It is
recommended that only Radiola Loud Speakers be used
with Radiola 28. When the set is dry battery operated,
use the Model UZ-1325, the Model 100, or if a 110 volt,
60 cycle power supply is available, the A-C. operated
Loud Speaker Model 102. Where complete A-C. oper-
ation of Radiola 28 and increased volume and quality
of reproduction are desired, the Model 104 Loud Speaker
should be used in connection with the “A-C. Pac age,"”
Model UP-972, if the available power supply is 110
volt, 60 evele A-C.

I Set of “A." “B” and “C" batteries.

(A Tist of the necesnary batterios Is given on the hattery wiring eard lnside the lid
of the set snil also on page 10 of the socond section of this book.)
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To Remove Shipping Clamp

Remove these four screws

Fravse |

Remove the four screws indicated in Figure 1. The two screws
at the ends of the elamp are held in place by nuts which must
be kept from turning while removing serews. Place the two
small screws found in instruction book envelope in the holes
in the tube sockel unit after the shipping clamp has been
removed.

Remove pieces of rubber which will be found at upper part
of station selector drums.

INSTALLATION

Firuoue 2
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Protective Tube Socket

Protective Tube in Socket

' }I?’\ 'Il'u‘ ~| IIIIi!l not |'L'|Il ”. '”lll‘ Ii‘._"l'\
look for trouble. See second section of
hook. page 20
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Large pins on Rudiotron bases must enter holes st front of tube socket nnit
Figune 10
Radiola 28 Tube Socket Unit
G. Sockets for 7 Radiotrons Model UX-199
N. Socket for 1 Radiotron Model UX-120

Fioras 11

Radiotrons in place .




Frovsue 12

Installation of Loop

Insert loop (Q) in loop socket hole (P). Turn the loop while
maintaining a slight downward pressure upon it until it slips
into place, Then press it downward as far as it will go. Always
hold loop by the center spindle to avoid stretching wires.
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Radiola 28 Loop in pliace
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INSTALLATION

Location of Set: Radiola 28 may be located in any position
convenient to its user. It is well to remember, however, that
large metal surfaces such as radiators, piping, wiring, or metal
lath within the walls of the building may absorhb some of the
energy of the radio wave. In modern apartment houses or
hotels it is therefore often advisable to locate the receiver near
a window. The best location can most easily be found by com-
paring the operation of Radiola 28 in different parts of the room.

Preliminary Preparations: Raise the lid of Radiola 25 to
the vertical position, permitting the stay-arm F to hold it open.
Remove the red clamp which holds the tube socket unit during
shipment, by taking out the four round headed screws. When
removing the two screws which hold the clamp to the frame of
the set, keep the nuts from turning under the clamp and pre-
vent their falling into the set. Inside the envelope containing
the instruction book will be found two smaller round headed
sorews. Put these into the two screw holes in the tube socket
unit and screw them down securely. It is suggested that the
clamp, serews, and nuts be kept and replaced on the set in
case the receiver is shipped at a later time, in order to prevent
the swaying of and possible damage to the spring-supported
tube socket unit. Remove the rubber pieces which will be found
ut the upper part of the two station selector drums.

Installing Radiotron UV-877 (Protective Tube): Before
erforming any other operations on Radiola 28, unpack the

wdiotron UV-877 (Protective Tube) from its carton and
insert in its socket “M.” The socket “M" for the Protective
Tube will be found inside the cabinet in the lower right-hand
rear corner. Place the base of the tube in the socket, the pins
lining up with the slots cut in the side, then push the tube in
all the way and give it a slight twist to the nght.

The principal purpose of this Protective Tube is to serve as
an indieator of certain troubles, and also to act as a protection
for the batteries and Radiotrons. When Radiola 28 is properly
connected and no troubles exist, the Protective Tube will not
light. If under any circumstances the Protective Tube lights,
efforts should be made immediately to correct the difficulty,
referring to the section of the Instruction Book describing the
operation being done when the tube was found lighted.

Installation of Batteries: When making connections to
the batteries. do not permit the metal terminals on any hattery
connector to come into contact with the terminals of the other
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battery connectors, with other battery terminals, or with any
melal parts, even for a short time. Such connections may cause
rapid reduction in the useful life of batteries. Watch the Pro-
tective Tube while making connections, and if it lights, some
connection (probably the last wire connected), has been im-
properly made. Locate and remove the connection which causes
this tube to light, and consult the instruction book. Do wot snder
any circumstances allow any connections which cause the Protective
Tube to be lighted to remain connected for any length of time.

Make and keep all connections to the batteries as tight as
pussible, for doing otherwise may cause ohjectionable noises or
perhaps render the receiver completely inoperative.

Connect the batteries as follows: Raise the top hinged section
of the receiver to the half-open position shown in Fig. 13, letting
it rest against the stay-arm D. Stand the twelve A" battery
cells (specified under paragraph A above) on the left hand side
of the battery tray in the rear of the battery compartment.
Place the “C” battery, specified under paragraph C above on
the right side of this truy. Place the two “B™ batteries, speci-
fied under paragraph (B-1) above, on the left hand side in
the forward portion of the compartment, placing them on their
flat sides with the terminals I!acing forward. Now make the
connections ta the batteries as shown on the card cutitled
“Batteries and Their Connections in Radiola 28 Super-Hetero-
dyne,” which is located inside the lid. Connections should be
made in the order in which the batteries were placed in the
cabinet.

After all the above connections have been made, it may be
well to examine them and to note that they all agree with the
connections illustrated in Fig. 9. Make certain that the Pro-
tective Tube is not lighted. See that no portion of the Cable
E is lying over the sides of the battery compartment, release
the stay-arm D, and close the upper section of the receiver,

Insertion of Radiotrons: All the Radiotrons should be
handled with due care. Before installing them, turn the “par-
rery sErTNG” knob R to “orr,” and push in the filament
switch U in the center of the vertical control panel,

Insert Radiotron UX-120 in tube socket 8, which is the socket
al the extreme right of the tube socket unit, when facing the
front of the set. The location of this Radiotron in socket 8 is
very important. THE UX-120 RADIOTRON SHOULD
NEVER BE PLACED IN ANY SOCKET EXCEPT SOCK-
ET NUMBER 8.

18




Fiovse 10

Radiola 28—Battery Compartment

A. Twelve A" batteries (see paragraph A)

B-1. Two 2214 volt “B" hatteries (see paragraph B-1)

B-2. Two 45 volt “B" hatteries (see paragraph B-2)

C. One 2214 volt “B™ battery used ns bias (see¢ para-
graph )

D, Stay-arm for upper portion of cabinel

E. Battery Cable.
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It will be noted that the Radiotrons have two small and two
large diameter contact pins. The Radiotrons should be so faced
that the two large sized pins enter the holes on the forward
cide of the socket. Insert the seven Radiotrons Model UX-199
in the remaining sockets 1 to 7.

As the Radiotrons are being inserted, watch the Protective
Tube. Should it light at any time during the process, steps
must be immediately taken to stop its burning, The trouble
miay be one of the following:

i. Trouble inside one of the Radiotrons, which may be due
to short circuited elements cansed by rough handling. To he
certain of this fact, try another Radiotron in the same sockel.
If the second Radiotron does not cause the Protective Tube
to light, the first Radiotron used was probably damaged.

2. Wrong battery connections which do not show up until
Radiotrons are installed. If the above is not the cause of the
difficulty, check the battery connections carefully to find some
improper connection that does not agree with the “Battery
Connection Card” attached to the lid of the Radiola.

In the above tests it is assumed that the Protective Tube s
in good condition. Its condition may be verified by the following
simple test: Connect the shell of the base of the Protective
Tube to either positive or negative terminal of a 45 volt battery.
Connect the other battery terminal to one contact on the bottom
of the base. One-half of the filament should light. The other
half of the filament should light in the same manner when con-
neetion is made to the other contact on the bottom of the base.
If either of the half-filaments fails to light, the Protective
Tube should be replaced by a new one.

Turn the “voLume conrtrov” knob W to the right up to
“Lovp.” Pull out the filament switch U. Then turn the “par-
rery serriva” knob R slowly to the right up to 3.5 and see
that the Protective Tube is not burning. WHEN BATTERIES
ARE FRESH, DO NOT TURN THE POINTER PAST
2.5 —-AN EXTREMELY IMPORTANT POINT TO RE-
MEMBER, as you will otherwise shorten the useful life of the
Radiotrons and batteries. The Radiotrons should be lighted
dimly, the glow being just visible near the base of the tube.
Note that the Radiotron in socket 2 will not be lighted as
brightly as the others, unless the “voLume controL” knob W is
turned to “rouvn.” If the conditions indicated above prevail,
turn the “marTTERY SETTING” knob R to “‘orr," push in the
filament switch U, and close the lid of Radiola 28.
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Insertion of Loop: Unpack the loop for Radiola 28. Handle
the loop with care, prefera g:;: holding it by the center spindle
and a\mdmg damage to or “strete hing of the wires. Push the
pru]ectmg center spindle of the loop through the loop socket
hole P (Fig.17) in the top of the cabinel, rotate it slightly until
the contacts line up with the slots in the socket, and push it
down all the way.

OPERATION

Filaments: Set the “vorvme contron” and “BATTERY
sErTING knobs W and R to the positions indicated above, and
light the filament by pulling out filament switch U, being very
careful not to turn the “vBarrery servinag’” knob past the 3.5
mark, when the batteres are fresh. As the batleries grow older
with use, however, it will be necessary to advance this setting
gradually from week to week toward 10. Connect the telephone
plug to the loud speaker and insert the plug into the second
stage telephone jack V.

Consistent and satisfactory performance of the Radiola 28
may best be insured by adjusting the filament terminal of
Radiotrons UX-199 and UX-120 to 3.0 volts. This adjustment
can be accurately made by the use of a high grade, high re-
sistance type of voltmeter having a full scale reading of about
5 volts. If such a meter is available, conneet two leads to the
voltmeter terminals, and push the free ends of the leads into
the two voltmeter terminal jacks S, taking care that the lead
connected to the positive () hinding post of the voltmeter is
connected to the right hand terminal jack on the Radiola 28,
Phone tips may be soldered to the ends of these leads for con-
venience, but if they are not used, care should be taken not to
insert more than one inch of wire in the terminal jacks, WI'TH
TIIE “VYOLUME m.\z'rum." KNOB AT “rovn” SET THE

“sarrery serring” KNOB R TO THE POSITION WHERE
3.0 VOLTS IS REGISTERED ON 'I'HE VOL'I'\H&TER
It is recommended that the position of the “marTERY sETTING”
control for a filament terminal voltage of 3.0 volts be checked
each week by the voltmeter.

Tuning: The tuning of Radiola 28 involves only the manipu-
lation of two drums K and L on the Station Selector Control
J—a simple operation after the principles deseribed below
become thoroughly understood.

It will be noticed that on each of the drums there is marked
u seale for reading the positions of the Station Selectors. An
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arrow on the center member indicates the setting. The settings
of the two Station Selectors should be very nearly the same,
1. e., if one is set at 600, the other should be at or near 600,

When moving the drums it will be seen that the two of them
will turn if either is moved. By holding either of the drums
stationary, however, the other may be rotated independently.

When tuning for stations, the settings of which are not
known, proceed as follows: Set the left-hand drum K at about
600, and hold it to prevent its turning. Rotate the right hand
drum L slowly toward and away from vou around position
600, say from ahout 590 to 610. If no signals are heard, set
the left hand drum K at about 610, holding it to prevent its
turning. Then rotate the right hand drum L slowly back and
forth around 610, say from about 600 to 620. If again no signals
are heard, set and hold the left hand drum at about 620, and
move the right hand drum slowly back and forth from about
610 to 630, If still no signals, repeat this process, inereasing
the setting of the left hand drum in small steps until the whole
scale has heen covered. It will he noted after the first few
trials that when the two drums are in adjustment, a slight
breathing sound is heard, indicating that the set is working
properly and “in resonance.”

The following list refers to the letters appearing on Figure 17:

1. Station Selector Drum Control
K. Left hand Station Selector
L. Right hand Station Selector
I*. Loop Hole in Top Cover

Q. Loop

R. “Buattery Setting” Knob

S. Voltmeter Pin Jacks

T. First Stage Telephone Jack
U. Filament Switch

V. Second Stage Telephone Jack
W. Volume Control Knob
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After hearing a signal, carefully uli.ust both drums for the
clearest reproduction. Once a station has been tuned in, other
stations may be tuned in without disturbing the relation between
the two drums. After this relation has once been determined,
the settings for the two drums should have approximately the
same relation for other stations. This means that it will now
be necessary only to rotate the two drums together by turning
either one of them, and other stations should come in without
further separate manipulation of the controls. After other
stations have been located, however, it may be possible to
inerease the volume and to better the tuning slightly by a
careful readjustment of each drum back and forth until best
receplion is oblained.

If no-stations are heard during the above process, rotate the
loop of Radiola 28 through a right angle (a quarter of a turn
from its former position) and repeat the tuning operation
just deseribed.

Control of Volume: As Radiola 28 i< 4 very sensitive re-
ceiver, it is often found advisable to reduce the loud speaker
volume. This may be accomplished by one or all of the fol owing
methods:

(1) Turn the “voLume contron” knob W toward “sorr."

(2) Insfr'}‘ the telephone plug into the first stage telephone

ack T.

(3) Rotate the loop Q until best position is found.

Interference: Signals from an interfering radio station muy
be eliminated or at least minimized by either of the following
methods:

(1) While holding the left hand drum K, rotate the right
hand drum L forward or backward by about 8 scale divisions
(upproximately 3¢ in.) to find another position of this control,
where the desired station will be ngain heard. The setting of
the right hand drum nearer the 550 end of the scale is tech-
nically called the “lower frequency peak” and the other the
“upper frequency peak.” Two settings of this nature will be
found for all broadcasting stations, and the separalion between
them will be found approximately the same throughout the
whole length of the scale. It is recommended that the right
hand drum L be consistently set at the “upper peak" in the
manipulation of Radiola 28, (When this is done, the gradua-
tions showing the settings of the right hand drum will corre-
spond very closely with those of the left hand drum.) When
interference is encountered, shift to the “lower peak,” and yse
that peak which results in minimum interference,
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POSSIBLE DIFFICULTIES

Indications of Protective Tube: Should any trouble de-
velop in the use of Radiola 28, the first thing to be done is to
observe whether or not the Protective Tube is lighted. This is
done by removing the loop from its socket, raising the lid of
the cabinet to the vertical position, and replacing the loop in its
socket. If the Protective Tube is not lighted, turn the “pAryery
SETTING” and the “voLume controL” knobs to the normal
positions, pull out the filament switch, and again see if the tube
1s lighted.,

If the Protective Tube should light under either of these con-
ditions, there is a probability that some short cireuit in the
connections to the hatteries or some dumage to the Radiotrons
has oceurred, and it is recommended that the procedure out-
lined in the paragraphs on page 20 be followed to determine the
trouble. If the Protective Tube is not lighted, the trouble may
be due to a defective or burned out Protective Tube (test for
same described on page 20), poor contact between the Protective
Tube and its socket, a broken battery connection, or an in-
operative Radiotron.

Filament or “'A" Batteries: There are several indications
by which the user may determine if the filament or A" batteries
are becoming exhausted. These are low filament brillinncy,
weak signals, and distortion, the signals becoming less and less
recognizable, When it is found necessary to turn the “parrery
SETTING” knob R up to 10 in order to cause the voltmeter to
read 3.0 volts, it is a definite indication that the filament
batteries are exhausted,

Plate or "B Batteries: When fresh batteries are installed
for the first time listen to the loud speaker, while pushing the
telephone plug in and out of the telephone jack V. Sharp
“Chicks™ should be heard in the loud speaker. Do this sufficiently
to learn just how loud a click should be. If the “B” batteries
have become fairly well exhausted, these clicks will become
practically imperceptible—an indication that the “B” batteries
need renewal, The best method of test is, of course, to use a
high grade voltmeter of suitable range (150 volt seale, pre-
ferably of the high resistance type), for measuring the vollage.
When the voltage has fallen to 17 volts for a 2214 volt block
or to 34 volts for a 45 volt block, the batteries should he
replaced.
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Grid or ““C’" Battery: Practically no current is drawn from
the “C” battery, and ils period of usefulness depends largely
upon its “shelf life.” It is difficult to tell when a “C" battery
is exhausted except by measurement of its voltage with a high
grade, high resistance voltmeter. The normal voltage of the
“C" battery. namely 22145 volts, should be occasionally checked
as it considerably affects the quality of reproduction of both
music and speech. The safe plan is to replace the “C" battery
whenever the “B™ batteries are renewed. Indications of an ex-
hausted *C” battery are distorted signals and a tendeney to howl.

Radiotrons: Should the set not operate properly, and the
difficulty not appear to be in the batteries, try interchanging
the Radiotrons. The UX-120 Radiotron should always be in
socket 8, on the right hand side of the tube socket unit when
facing the front of the set. The user may tell whether this tube
is in operating condition by switching the loud speaker plug
from the second stage phone jack V to the first stage phone
jack T. There should be a noticeable increase in signal strength
when the loud speaker is connected to the second stage, If no
increase is noted, the Radiotron UX-120 should be replaced
by u new one.

Of the seven UX-199 Radiotrons, the one in socket 5 is the
most important, and it is well to determine whether this
Radiotron is working properly. This may be done by touching
a moistened finger to the stationary plates of the condenser on
the right hand side of the panel. A sharp elick should be heard
in the loud speaker. If none is heard, try interchanging this
tube with either the fourth, sixth, or seventh Radiotron, ap-
plying the click test each time. Use for the fifth Rudiotron Il]w
one which gives the sharpest click in the loud speaker. It is of
advantage to keep spare Radiotrons UX-199 and UX-120 on
hand to meet emergencies,

If the difficulty cannot be located from the above instructions,
it is recommended that the services of the dealer from whom the
set was purchased be enlisted.

Sources of “*A,"" “B” and "'C" Voltages: To illustrate
the several ways of furnishing “A,” “B" and “C" voltages for
the operation of Radioln 28 the following table is given:

1. Complete dry battery operation, in which the “A" “B"
and “C" voltages are secured from dey batteries,

2. The dry cell “B" batteries may be repluced by a *“Duo-
Rectron,” Model AP-937, in which case the “I'" voltages
are obtained from & source of rectified A-C. current, the *'A™
and "C"” voltages being secured from dry batleries,

28
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3. If Radioln Loud Speaker Model 104 is used with Radiols 28,
two alternatives are possible:

(A) The “B” battery voltuge, only, may be secured from
the Model 104 Loud Speaker, thus replacing the “B”
battery, or

(B) Complete A-C. operation is possible, wherein the
"A B and “C!" voltuges are obtained from the
rectifier portion of the Model 104 Loud Speaker, thus
eliminnting all batteries. In this case it is necessury for
the user to purchuse an “A-C. Package” Model UP-
972, and srrange with a radio deslor to convert
Radiola 28 for complete A-C. operation

Nore: The A-C. devices mentioned are designed to operate
pnly from 110 volt, 60 cycle lighting mains.
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PATENT NOTICE

“The apparatus and devices which, or the use of which, are
covered by patents, are sold only under certain specified
licenses set forth in a notice attached permanently to the said
apparatus and devices, or if this is impracticable on account of
size, then on tags or wrappers attached to the said apparatus
and devices or on the cartons containing the same. This license
notice is as follows:

‘In connection with devices it sells, Radio Corporation
of America has rights under patents having claims (a)
on the devices themselves and (b) on combinations of
the devices with other devices or elements, as for example
in various circuits and hook-ups.

“The sale of this device carries a license under the
patent claims of (a), but only for (1) talking machine
uses, (2) radio amateur uses, (3) radio experimental
uses and (4) radio broadeast reception; and only where
no business features are involved.

‘The sale does not carry o license under patent claims
of (b) except only (1) for legitimate renewals and repairs
in apparatus and systems already licensed for use under
such patent claims on combinations, (2) for assembling
by amateurs and experimenters, and not by others, with
other licensed parts or devices, or with parts or devices
made by themselves, but only for their own amateur and
experimental radio uses where no business features are
involved, and not for sale to or for use by others, and
(3) for use with licensed talking machines and licensed
radio broadeast receiving devices; and only where no
husiness features are involved.”

R oD R

RADIO CORPORATION OF AMERICA

233 Broadway
New York City -
10 So. La Salle Street, 28 Geary Street,
Chicago, 111, San Francisco, Cal.
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