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INTRODUCTION

The Service Notes and Data Sheets contained herein are
for the radio receivers and phonograph combination instruments
sold by the Radio Corporation of America and the Victor
Talking Machine Company during the years from 1923 to
1928. These booklets have been compiled for RCA Victor
Distributors and Dealers for use by their personnel in

conjunction with the servicing of the instruments listed.

Proper operation of any radio instrument is dependent
upon correct service methods and replacement of defective
parts. We earnestly recommend that you follow the instructions
given, use the equipment recommended and replace defective
parts with Genuine RCA Victor Factory Tested Rep|acement
Parts. Your Distributors will be glad to obtain for you any
part or service equipment described in this book and give

you any possible assistance in the performance of your work.
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SUCCESS IN RADIO SERVICE WORK

The most valuable asset of any business is GOOD WILL. And

Good Will is nothing more or less than public confidence in you

and your business; confidence to the point that your customers

are willing and glad to recommend you and your services to ac-

quaintances and friends.

That kind of Good Will does more to build business than all
other forces combined. Three factors are involved in building Good
Will for a radio service business, in gaining the confidence of your

customers to the point that they will do a selling job for you. These
three essentials of success are:

Which one would you do business with?

Technical Ability - . E
Business Methods . . .

Parts and Test Instruments .

Technical Ablllty. Your technical ability is reflected in the
test instruments you employ, by the appearance of your shop and
work bench, and by the “kit” that you carry into customers’ homes.
Like the successful members of any of the professions, the radio service

engineer must continually study to keep up with the times.

Business Methods. Insofar as your customers are concerned
there are just two indices to your business methods: The way you
handle yourself on the job and the quality of the Parts and the Test

Instruments you use.

Contrast the picture of the two Service Men shown on this page.
Each is about to make a call. Each is a good service man, so far as
ability goes. But there the likeness ends. One has business written
all over him. One has built his success on the foundation of fair prices
for good work and highest quality parts. The other wonders why his
business is slow even though he offers “‘cut prices” as a result of the

bargain replacement parts he uses.



Parts and Test Instruments. The most
tangible of the three factors essential to success in
service work are the Parts and Test Instruments used.
By these you are judged immediately and perma-

nently. as the job holds up or fails to stand up.

Parts and Test Instruments may be made in either
one of two ways. They may be built up to a standard
or down to a price. No single Part or Test Instrument
can be built both ways. It must be done either one

way or the other.

And in the long run Parts and Test Instruments
built down to a price cost you more than those built
up to a stundard—cost you more in disgruntled custom-

ers, prestige and loss of GOOD WILL.

Quality pays. Hundreds of leading radio service
engineers attribute their success to their adherence to

the following pledge:

The RCA Oscillator TMV-97-B, ideal for all service work

In our service work

An output indicator that does not

burn out, RCA Type TMV-121-4

we pledge —

o To use the highest quality materials.

o To be thorough in all our work.

o To make reasonable promises and keep them.

1
2
3. To handle your property with care.
4
5

o To charge a fair price for our services.

BE ON THE SAFE SIDE « « « USE GENUINE FACTORY-
TESTED RCA PARTS AND TEST INSTRUMENTS o « o




— CAPACITAMCE —

CHART OF FREQUENCY OR IMPEDANCE
VS.

INDUCTANCE AND CAPACITY

The Chart shown below provides a quick method of determining
several unknown factors when one or more are known. The Chart covers
a very wide range, namely, from 10 micro-henries to 100 henries induct-
ance, 10 cycles to 50,000 kilocycles, 1 ohm to 10 megohms and 1 micro-
microfarad to 10 microfarads. If, for example, one wishes to know the
capacitance to use with a 10 henry inductor to have it resonate at 50
cycles, it can be readily seen that it would be a 1 mfd. capacitor. This is
determined by finding the intersection of the vertical line representing
10 henries and the oblique line representing 50 cycles. The intersection
occurs at the horizontal line representing 1 mfd. The other oblique line
at this intersection represents the impedance at this frequency. This is
approximately 3000 ohms.
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RCA Full Range Test Oscillator

Type TMV-97-B

Front View

Rear View of Chassis

The RCA Full Range Ty[pe TMV-97-B Test Oscillator is a modulated R. F. oscillator which supersedes

the Type TMV-97-A. New features are a wider frequency range, an improved calibrated tuning dial (reading
in frequency) and a direct-reading range switch. All older features such as small compacr size, light weight,
self-contained batteries, etc., of the Type TMV-97-A are retained.

The frequency range extends continuously from 90 K. C. to 25,000 K. C. (3300-12 meters) and is
divided into eight bands. This covers all intermediate, broadcast, police and short-wave frequency line-up
points of all makes of receivers. An eight-position range switch provides for the selection of any desired band.
An attenuator (output control) gives a means of adjusting the output to any level. This is very important in
modern receivers, due to the increasing practice of combining che automatic volume control with other tubes.

Of special interest to amateurs and experimenters is the simplicity with which the modulation may be
eliminatecf. This may be done by the use of a special adapter in the modulator socket. The oscillator then may
be used as a heterodyne oscillator for short-wave superheterodyne receivers or for heterodyning the I. F.
frequency of all-wave receivers to permit reception of pure CW signals.

SPECIFICATIONS

Circuit—A tuned-grid, plate-modulated circuit is used,
which gives good stability over a wide range of voltage and
climatic conditions. The output is modulated 50% at 400
cycles.

Rapiorrons—Two Radiotrons RCA-30 are used, one as
an R. F. oscillator and one as an A. F. modulator.

BaTTeErIES REQUIRED—One 2214 vole ‘B’ bactery and one
414 volt ““C" bactery are used. The ‘C" bactery provides
filamenc power for the Radiotrons, the filaments of which are
connected in series.

Frequency Ranae—90 K. C.-25,000 K. C. by eight bands.
The Range Switch is located on the front panel and marked
directly in frequency.

Outeur—Two binding posts on the front panel, together
with an attenuator, give an easy means of connecting and
adjusting che output.

DiaL—Variable vernier dial adjustable from 6:1 to 20:1
speed reduction. The dial glass has been made chicker so that
the indicator line is very close to the dial, thus avoiding a
possible parallax.

CavisraTion—The dial is cali-
—  brated directly in frequency to an

Size — Height 814 inches (in-
cluding raised handle), case alone
614 inches, widch 934 inches, depth
414 inches.

Weignt — 5 lbs,, including
batceries.

Switchn—A toggle-type operat-
ing switch for turning the oscillator
“on’" and “off'" is mounted on the

Net Price $29§.°

(WITH RADIOTRONS—LESS BATTERIES)

Order Stock No. 9050

accuracy of +3%. Complete in-
dividual calibration may be ob-
tained at an additional cost of
$5.00.

Case—The entire oscillator is
enclosed in a black wrinkle-finished
aluminum case provided with a

front panel.

leather handle.



RCA Tools and Accessories

The following tools and accessories are useful for servicing Radio Receivers, Combinations and Short-Wave

Instruments of all types and manufacture.

Alignment Tool

Stock No. 4160 Net Price $0.60
The Stock No. 4160 Alignment Tool is a bakelite shafc

combination screwdriver and socket wrench. The matal screw-
driver bit is so shaped that the increase in capacity caused by
its touching a trimmer screw is offset by the reduction in
inductance caused by its shape. This is very important when
making adjustments on all-wave receivers where the screw-
driver must be inserted through the end of the coil. The socket
end fits the main tuning capacitor trimmer adjustment screws
used on numerous RCA Victor Receivers. The bakelite shaft
is %' diameter, which gives entrance to 1{’’ holes, used on
older model Radiola receivers,

Alignment Wrench

Stock No. 7065 Net Price $0.50

The Stock No. 7065 Alignment Wrench is a combinacion
screwdriver and alligator jaw end wrench. The metal screw-
driver bit is shaped so that it will have a minimum effect on
the alignment of the set when it touches a trimmer screw.
The end wrench is suitable for adjusting trimmer screws that
are accessible only from the side. The shaft is of bakelite,
1%'" diameter and the overall length is 514"’

Riveting Punch

Stock No. 10987 Net Price $0.50

The Stock No. 10987 Riveting Punch is a special metal
punch for use with a riveting anvil. The punch may be used
with the rivets usually used on radio receivers and permits the
service man to make a factory type repair, instead of using
machine screws to replace rivets. The punch is 3"’ in diamecer

and 54’ long.

Riveting Anvil

Stock No. 10988 Net Price $0.70
The Stock No. 10988 Off-Ser Riveting Anvil is a special

anvil that permits riveting in places ordinarily inaccessible. It
is to be used in conjunction with a riveting punch such as
Stock No. 10987. The Anvil is 5’ in diameter and 314"’

long.

end socket wrench designed for adjusting t

Tuning Wand

Stock No. 6679 Net Price $1.10

The Stock No. 6679 Tuning Wand is a special alignment
tool which makes possible the checking of afignmcnt in all-
wave receivers without disturbing the adjustment of the
trimmer capacitors. The tool consists of a bakelite rod having
a brass cylinder at one end and a special finely divided iron
core at the other end. Inserting the brass cylinder into a coil
lowers its inductance, while inserting the iron increases the
inductance. From this it is evident that before adjusting
trimmers, the adjustment may be checked by inserting each end
of the wand into the coil. Proper adjustment is evidenced by
ahreducl:ion in output with either end of the wand inserted into
the coil.

Knurled Nut Wrench

Stock No. 10982 Net Price $1.20
The Stock No. 10982 Knurled Nut Wrench is a special
wrench designed for tightening or removing the knurled nucs
such as are used with toggle type switches. These nuts are
ordinarily impossible to remove or tighten without marring.
The wrench will hold a nut from $£’ to 14’ diameter. The
overall lengeh is 814",

Off-Set Screwdrivers

—

Stock No. 3064 Stock No. 2930
Net Price $0.50 Net Price $0.50

The Stock Nos. 3064 and 2930 Off-Set Screwdrivers are
useful for making adjustmencts to remote control units and
other small screws tchat are inaccessible with an ordinary
screwdriver. The No. 3064 screwdriver is 214’ long while
No. 2930 has an overall length of 434",

Socket Wrench

e

Stock No. 10983 Net Price $1.80
The Stock No. 10983 Socket Wrench is a sEecial flexible

e alignment
screws of the 1929 and 1930 Victor Receivers, Models R-32,
R-35, etc. The overall lengeh is 834",



Radiola A R

Radio Frequency Amplifier

INTRODUCTION

Preface—The RADIOLA AR 1s a three—st.ep
radio frequency amplifier designed to be used Wlth
the Radiola RA tuner and DA detector-amplifier.
It will so increase the sensitivity of the above com-
bination that reception may be accom;zhshed over
long distances with a loop antenna. If very great
range is desired, an aerial may be used vyhen many
stations not previously heard will be received.

RaproLa AR

Radio Frequency Amplification—The advantage
of radio frequency amplification lies in the fact that
a signal that is too weak to operate a detector
satisfactorily may be amplified while still at radio
frequency until it is strong enough. This enables
the reception of many stations that are so far away
that their signals are too weak to actuate a detector
directly.

EQUIPMENT

Standard Equipment—The RADIOLA AR, style
319518, consists of a complete three-step radio
frequency amplifier ready to operate, except for
tubes and batteries.

Additional Equipment—The following additional
equipment is necessary for the satisfactory operation
of the RADIOLA AR:

3 Radiotron model UV 201 vacuum tubes

1 6-volt storage battery

3or4, 221¢-volt “B” batteries

Suitable tuner and detector. preferably Radiolas

RT and DA

APPLICATIONS

General—The RADIOLA AR radio frequency
amplifier is one of a series of similar units: Radiola
RA, Regenerative Tuner; Radiola RT, Antenna
Coupler; and Radiola DA, Detector Amplifier.
It is designed to be used with the other units in the
various combinations described in this booklet.

With Radiolas RT, DA and Loop—Fig. 1 shows
the arrangement of Radiolas RT, AR and DA with
a loop. This arrangement will be found excellent
where too great a range is not desired. The di-
rectional properties of the loop will greatly assist in
eliminating interference from nearby stations while
the radio frequency amplification will make pos-

sible the reception of signals from relatively distant
stations.

When using a loop, a condenser is the only thing
required to tune the antenna circuit. Therefore,
only the condenser of Radiola RT is used. Con-
nections should be made as shown in Fig. 1

With Radiolas RA, DA and Loop—In case Ra-
diola RA is available, it may te used in place of
Radiola RT. The connections will be as shown in
Fig. 1, except that the “Tickler”’ (lowest two) bind-
ing posts on Radiola RA will be idle.

With Radiola RC and Loop—When Radiolas RA
and DA are available in the form of Radiola RC,
the connections will be similar to those shown in
Fig. 3, except that the loop will be connected to
Radiola RA as shown in Fig. 1. RADIOLA AR
may be placed on either side of Radiola RC and the
connections arranged accordingly.

With Radiolas RT, RA and DA—Fig. 2 shows the
best combination. It comprises a coupled circuit
with Radiolas RT and RA with radio frequency

www._americanradiohistorv.com



amplification by RADIOLA AR followed by detec-
tion and audio amplification in Radiola DA. This
combination provides the selectivity of a coupled
circuit which is necessary for satisfactory operation
with radio frequency amplification.

It is necessary for best results to provide more
coupling between the tuning circuits than is provided
by their variometers. To do this, use is made of
the tickler winding on the RadiolaRA. Theantenna
circuit will then consist of Radiola RT and part of
the tickler winding of Radiola RA as shown in the
figure. Usually good results will be obtained with
the tickler at two or three divisions from “Min.”

With Radiolas RT and RC—If Radiola RC is
available instead of Radiolas RA and DA, the sets
should be arranged as shown in Fig. 3.  This is
exactly the same combination of parts as in the
preceding paragraph. It will be necessary to exer-
cise care in making the radio frequency connections
between Radiolas AR and RC, so that there will
not be so much feed back that the amplifier will
oscillate. If trouble of this kind is experienced, it
is possible to stabilize the circuit by bending the
wires into different planes or the connections and
stability may be improved by interchanging Radi-
olas RA and AR by making the necessary extra
holes in the cabinets. The arrangement will then
become the same as in Fig. 2.

Miscellanecus—It is possible to use RADIOLA
AR with other apparatus than that described
above. Such uses will suggest themselves to both
the experimenter and experienced operator.

INSTALLATION

The RADIOLA AR is an additional piece of ap-
paratus intended for use in one of the combina-
tions previously described. Instructions for the
proper installation and operation of the other units
are furnished with them.

The binding posts at the back of the cabinet are
plainly marked so that no difficulty should be ex-
perienced in making connections. It is advisable
to connect the filament batteries first and make sure
that the tubes light properly. Care must be used
to have the right battery voltage for the tubes to be
used. Radiotrons UV 201 require approximately
5 volts which may be supplied by a 6-volt storage
battery. Three or four 2214-volt “B’’ batteries
connected ih series are also required. Both the
filament and “B’’ batteries may be used for the
detector and audio frequency amplifier as well as
for the radio frequency amplifier.

OPERATION

There are no tuned circuits in the RADIOLA AR
and therefore it is not necessary to readjust it except
slightly when changing wave length. Therc are
only two knobs near the lower part of the panel.
The one on the right, marked “Fil. Rheo”. controls
the filament current to all the tubes which are
permanently connected in parallel. In the “off”
position, the knob is turned as far to the left as
possible. This opens the filament circuit and the
rheostat should always be left in this position when
the set is not in operation. The knob on the left
marked ‘“Potentiometer’” controls the grid bias of
the first tube.

In operation, the tuner and detector amplifier
are operated as usual. The filaments of the tubes
in the AR should be lighted to the proper brillancy.
If the connections have been correctly made and all
the apparatus is in proper condition, signals mav be

heard. The potentiometer controls the amplifica-
tion and should be adjusted to give the maximum
response without permitting oscillation to take place.
After this adjustment is made, it need be changed
only slightly.

MAINTENANCE

With ordinary care, the RADIOLA AR should
last indefinitely. However, tubes and batteries
will have to be replaced from time to time. The
filaments of vacuum tubes gradually evaporate until
there is no filament left when the tubes become usc-
less. Filaments also break occasionally. Useless
tubes should be replaced by new ones of the same
kind.

Storage batteries may be recharged when they
have become exhausted. Dry cells are of no value
when exhausted. Since “‘B’’ batteries are usually
made up of small dry cells they must be replaced
by new ones.

TROUBLES

In case of trouble, see that the batteries are in
good condition, that the tube filaments light to the
proper brilliancy and that all connections are tight.
If this does not remedy the trouble, renew both
batteries and tubes. If the trouble still persists,
call in a Service Man or a good Radio Electrician.

ELECTRICAL DESCRIPTION

Fig. 4 is a diagram of connections of the RADI-
OLA AR. The apparatus consists of three vacuum
tubes, “A” “B” and “C” coupled by the trans-



formers “O” “P" and “Q.” “D” is the potentio-
meter and “R” is the rheostat. “E” is a radio
frequency bypass condenser.

The signal voltage from the tuner is applied be-
tween the grid and filament of the first tube “A”.
This causes changes in the plate current of tube
“A” which flows through the primary “1-2" of
transformer ““O”  This current induces voltage
in the secondary “3-4” which is applied between
the grid and filament of the second tube “B”. “Q"”
is the final output transformer to the detector.
“D” is a potentiometer which controls the steady
voltage on the grid of tube “A” so that operation

will take place on the right part of the characteristic
curve. “R” is a rheostat in the filament circuit
which controls the filament current to all of the
tubes. Condenser “E” makes it unnecessary for
radio frequency currents to flow through the poten-
tiometer. Condenser “S”’ provides a radio frequency
by-pass around the “B’’ Lattery.

It will be seen that the output of the RADIOLA
AR will be a radio frequency current of the same
frequency and wave form as that of the current
flowing in the antenna but of greater amplitude.

This must then be supplied to a detector in order to
be made audible.
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Radiola R T

Antenna Coupler

PREFACE

The RADIOLA RT is an adjustable series
circuit consisting of a variometer and a variable
condenser similar to those used in the Radiola RA,
regenerative tuner. It is built for use with the Radi-
ola RA to make a coupled circuit but may also be
used with the Radiola AR radio frequency amplifier
in ways that will be described later in this booklet.

The advantage of a coupled circuit is the greater
selectivity attained over that of a single circuit.
This will be appreciated most by those desiring to
receive signals from a distant station when another
nearby station is operating on nearly the same
wave length. The coupled circuit will make it
possible to selectively receive the distant station.

EQUIPMENT
Standard Equipment—The standard equipment
furnished under the name of RADIOLA RT antenna
coupler consists of :
1. Antenna coupler, Type RT
1. Condenser, style 363386

Additional Equipment—The following addition-
al equipment will be necessary to make a coupled
circuit receiver —

1. Radiola RC receiving set or its equiva-
lent consisting of a Radiola RA tuner
with a Radiola DA detector amplifier.

1. Complete set of antenna material, type
AD style 319486 or its equivalent.
Batteries, tubes and telephone receivers
as required for use with Radiola RC
receiver.

DESCRIPTION

The RADIOLA RT antenna coupler consists
of a tuning unit similar to that of the Radiola RA
regenerative tuner. It is mounted in a polished
mahogany cabinet of the same size and general
appearance as the other units of this series and 1is
intended for use with them. Three binding posts
are located at the rear of the cabinet and make it
possible to use either the condenser or the vario-
meter separately or both in either parallel or series
connection.

A condenser, style 363386, is furnished with
the RADIOLA RT. This condenser is made to
fit on the back of the Radiola RA tuner between
the antenna and ground posts to complete the tun-
ing circuit. It is of such a value that the wave-
length range of the Radiola RA will be correct.

COMBINATIONS

Radiolas RT and RC—This is the best com-
bination for general use. It provides a coupled
circuit to give selectivity and a regenerative circuit
to give sensitivity. A front view of this combina-
tion is shown in Fig. 1, with the RADIOLA RT
at the left. Fig. 2 shows a rear view to indicate
the method of making connections. Fig. 3 shows a
diagram of the internal connections of the two sets.
Of course, the two separate units, Radiolas RA and
DA, which are assembled in the same box to make
the Radiola RC, may be used individually. The
same applies to all other combinations including
the Radiola RC.

Fig. 1 —Radiolas RT and RC
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Radiolas RT-RA-AR-DA—If greater range is
desired than can be obtained with the combination
previously described, it is riecessary to use radio fre-
quency amplification because a signal too weak to
operate a detector canbe amplified at radiofrequency
and thus brought up to sufficient amplitude. For this
purpose, the Radiola AR, a three-step, transformer

coupled radio frequency amplifier has been
built. Fig. 4 is a rear view showing the proper
sequence of units and the connections between
them. Fig. 5 shows the same combination using
a Radiola RC in place of the Radiolas RA and DA.
This makes a rather poor arrangement of leads and
the proximity of input and output to the Radiola
AR may result in so much regeneration that the
amplifier will oscillate. Therefore, we suggest that
the Radiola RA be removed from its cabinet and be
replaced by the Radiola AR while the Radiola RA
is placed in the cabinet formerly occupied by the
Radiola AR. These units are easily removed from
the cabinets by taking out the four nickel plated
screws at the corners of the panels. The micarta
strips on the back of the cabinets will have to be
interchanged also and additional holes will have to
be made in the back of the cabinets. The sequence
of unitsthenbecomes thesameasthat shown inFig. 4.

It is necessary for best results to provide more
coupling between the tuning circuits than is pro-
vided by their variometers. To do this, use is made
of the tickier winding on the Radiola RA which
would otherwisz be idle. The antenna circuit will
then corsist of RADIOLA RT and part of the tickler

TYPE RC TYPE RT
CONDENSER
STYLE 363388
=0 0 O "
GRID ANT MID ANT
FIL GND GND
TICK

= ey
+ DET B BAl
TAMP B BAT

- NEG
¢ BLACK
—
+ POS RED — 2 224 vour
OR GREEN .0 B-BATTERIES

winding of Radiola RA as shown in the figure.
Usually good results will be obtained with the tickler
at two or three divisions from ‘' Min"

Radiolas RT-AR-DA with a Loop—1If the directive
qualities of a loop at the sacrifice of range are de-
sired, they may be obtained by using only the

CONDENSER STYLE
J8338e
4

1— GRID
) — FIL.GND TO TYPE DA
oo | 4— TICKLER] AMPLIFIER

PLATE

Illnlﬁ

Fig. 3—Diagram of Connections for Radiolas RT andRA

condenser of the RADIOLA RT to tune the loop
circuit. It is practically necessary to use radio
frequency amplification with a loop. In connection
with the portable loop model HG 1380 a wave-
length range sufficient to take in the broadcasting
stations will be obtained. Fig. 6 shows the con-
nections.

INSULATING
BUSHING
PROTECTIVE DEVICE ANTENNA
DOWN LEAD

(=

\ GROUND ON
6 VOLT ~_ WATER PIPE

STORAGE BATTERY| + pOS.

Fig. 2—Radiolas RT and RC



Radiolas RT and DA—Itisalso possible to use the
RADIOLA RT as a single circuit, non-regenerative
tuner with the Radiola DA detector amplifier or a
crystal. Such a combination will have a very
limited range.

Miscellaneous Uses—The experimenter will find
the RADIOLA RT a very convenient unit with
which to try various circuits. Its variometer can
be used to tune the plate circuit if that type of
regeneration is desired. It may alse be used as a
wave trap to eliminate interference from nearby
stations. Other uses will suggest themselves.

INSTALLATION

The RADIOLA RT is an additional piece of
apparatus for use in one of the combinations pre-
viously described. The other units should be in-
stalled in accordance with the directions which
accompany them.

The RADIOLA RT in a coupled cirecuit is placed
at the left side of a Radiola RA and close up against
it. The antenna is connected to the binding post
in the middle near the top, and ground is connected
to the lower of the two posts at the side. The
condenser must be connected between the antenna
and ground posts of the Radiola RA. The set is
then ready to operate.

OPERATION

The Radiola RA tuner and DA detector ampli-
fier should be adjusted as usual. In order to receive
signals, it is necessary that both tuning circuits be
tuned to the same wave length and to the wave-
length of the desired transmitting station. This
may be done as follows: Adjust the tickler on the
Radiola RA until it is just below the point of oscil-
lation and keep it there by noting the characteris-

tic breathing noise. Rotate the dial of the Radiola
RA very slowly while at the same time turning the
dial of the RADIOLA RT through 10 or 15 divisions
on either side of the number on the dial corresponding
to the number on the Radiola RA dial, listening all
tne while for signals. When signals are heard,
adjust both tuning circuits carefully to the point
where the signal is loudest. The final adjustment
of the Radiola RA is best made by the vernier.
After a little practice the approximate settings for
a given station will be remembered so that rough
adjustments may be made immediately. .It s
usually possible to tell when the tuning circuits
are adjusted to approximately the same wave
length by means of atmospheric noises.

The selectivity of this set can be increased at a
sacrifice of sensitivity by moving the RADIOLA RT

further away from the Radiola RA. This 'may be
necessary if a powerful station is in operation nearby.
It is possible to operate the apparatus with the two
tuning circuits several feet apart. Adjustments
made before moving the RADIOLA RT will usually
need to be slightly altered after the separation is
made.

When the RADIOLA RT isused with the Radiola
AR radio frequency amplifier, it is operated just
like any single circuit receiver, there being but one
knob and dial to make all the adjustment necessary.
When a loop antenna is used, besides tuning the
circuit to the proper wave length, the loop must be
turned so that it points in the general direction of
the transmitting station, but more important, so
that it will be nearly at right angles to an inter-
fering station thus reducing the strength of the in-
terfering signals to a minimum and making the most
of the directive effect of the loop.
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Fig. 4—Radiolas RT, RA, AR and DA
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Radiola R S

Regenerative Receiver and Amplifier

INTRODUCTION

A radio receiver is an instrument, which, in con-
nection with an antenna in the form of an elevated
wire or a suitable loop, is used to convert the high
frequency electro magnetic waves into elec_tnc
currents which in turn operate a telephone receiver
and produce audible sounds.

Radio communication is effccted by means of
electromagnetic waves which are radiated from.the
transmitting station and travel in all directions
at the velocity of light. This velocity is 186,000
miles or 300,000 kilometers per second which will
carry a radio signal seven times around the earth
in a second. These waves cannot be heard because
they have no mechanical effect on the ear drum and

Fig. 1—Radiola RS

even if they did, the frequency would be so high
that the ear could not respond to it. Sound waves
have frequencies varying from about 16 cyvcles per
second, which is the note produced by the largest
organ pipe, up to about 20,000 cycles per second,
which is the highest frequency to which the human car
will respond  The velocity of sound waves in ajr is
about 1100 feet per second so that sound waves
have a length varying from an inch or so up to 60
or 70 feet. Radio waves are usually much longer,
the usual broadcasting wavelength being 360 meters
or 1180 feet. Therefore the frequency of these
waves will be about $33.000 cvcles per second.

Much confusion has arisen among non-technical
people between wavelength and distance from which
signals may be heard. Actually there is little
connection between them. The distance from which
signals can be heard depends upon the power of the
transmitting station and the efficiency of both the
transmitting and receiving apparatus.

The ordinary wire line telephone works with electric
currents of the same frequency as the sound waves.
Radio communication works with electric currents
of a constant high frequency whose amplitude
changes at a low frequency corresponding to that
of the sound waves. Therefore, the radio receiver
must change the high frequency currents of variable
amplitude into low frequency currents which will
then operate a telephone receiver to produce audible
sounds.

TO ANTENNA

TO GROUND

Fig. 2-—Radiola RS Connected

THE RADIOLA RS

The Radiola RS is a complete radio receiver
consisting of a continuously variable inductance
with tickler regeneration, a capacity variable in
two steps, a vacuum tube detector and one stage
of audio frequency amplification. It has been
designed to give strong, clear reproduction of voice
and music without distortion, and to be sensitive
compact and easily operated. One of the principle
features of this receiver is the use of a low current
vacuum tube, the filament of which can be operated
satisfactorily by an ordinary dry cell thus eliminating
the need of a storage battery and the consequent
necessity of charging periodically. Sensitivity and
ease of operation combine to make the Radiola RS
an ideal receiver for the unskilled operator and as
one becomes proficient at its manipulation, he or
she will be able to produce remarkable results.

www americanradiohistorv com



EQUIPMENT
Standard Equipment of Radiola RS:

The standard equipment of the Radiola RS
consists of the following three items.

1—Single circuit regenerative receiver with one
stage of audio amplification mounted in a
mahogany cabinet

2—Radiotron dry cell vacuum tubes, type WD-11

1—Telephone headset

Additional Equipment Necessary:

It is necessary to have the following additional
equipment for the installation and operation of the
Radiola RS.

2—No. 6 Dry cells

2—2214 volt radio “B” batteries

1—Complete set of antenna material

Other sources of filament current than the dry
cell mentioned above may be used if desired. Sources
suggested are a single two volt lead storage cell or
three Edison primary cells connected in series.

When either of these sources are used, the posts
marked “4A,” and ‘“4A:” should be connected
together.

For convenience to purchasers and to meet the
requirements of the Fire Underwriters it is recom-
mended that the Radio Corporation of America
antenna package, as specified above, be obtained
since it contains approved equipment and directions
for the installation of a proper out-door antenna.

INSTALLATION

Location:

The Radiola RS should be located as near as
practicable to the incoming wire from the antenna.
Certain limitations in the room and in the location
of an antenna make it difficult to locate the instru-
ment directly under thenear end of the antenna.
However, in all cases, arrangements should be made
to meet the requirement as closely as possible.

Antenna:

Very many of the operating troubles in radio
receivers are traced to poor antenna installation.
There are several things which govern the size,
location and type of antenna installation. If the
antenna is not properly insulated the signals will
be weakened by leakage. If the antenna runs
parallel, and close to electric light wires or grounded
metal structures, its efficiency will be greatly im-
paired. If all joints in the working part of the
antenna circuit are not soldered or provided with
approved splicing devices, they will corrode and
reduce the signal strength because of the introduction
of high resistance. If the antenna is too low or
short the strength of signals will be reduced. If
the antenna is too high or long, the receiver will not

give good selectivity, i. e., it will be impossible to
tune out nearby strong signals and sclect a weak
signal from a distant point.

The best antenna for all around receiving consists
of a single wire size 14 B & S gauge installed 20 to
30 feet from the ground and extending horizontally

Fig. 3—Antenna Package Complete

100 to 130 feet from the receiver. This antenna
should be equipped with an approved protective
device and installed in strict accordance with the
rules of the National Fire Protection Association.

When too much interference is experienced with
the outdoor antenna of the dimensions given, it will
be found advantageous to install a smaller antenna.
This may be either indoors or outdoors, the outdoor
installation in general giving slightly better results,
but the indoor one is not subject to the rules of the
underwriters and does not require a protective
device. The small antenna should consist of not

To Support Insuloter

To Antenng Post of

Radio Receiver Prutective Device

T “——Ground

Fig. 4 - Diagrammatic Antenna

more than 25 feet of wire. Indoors, it may be
concealed in a picture molding or any other con-
venient place but slightly better results will be
obtained if it is supported away from the wall.
Such an antenna will produce almost as much
strength of signal as a larger one but will tune much
more sharply and thus reduce interference.

When the above rules arc followed and the techni-
cal points mentioned above have been properly con-
sidered, the antenna will give good signal strength
and there will be no fire hazard.



Figure 3 shows the completc antenna pac age
equipment, type AD, and Figure 4 shows diagram-
matically how an antenna should be installed.
The center span of wire between insulators is the
working span and is connected to the instrument
by the “down lead" or lcad-in wire. The protective
device provides a discharge path from antenna to
ground and thus protects the antenna during electri-
cal storms.

The following quotations from the Underwriter’s
rules will be of value.

“The outside antenna must not be placed over
or under power or electric light- wires of any circuit
of more than 600 volts or railway trolley or feeder
wires, nor shall it. be so located that a failure of
either the antenna or the above mentioned electric
light or power wires can result in contact between
the antenna and power wires. Antennae shall be
constructed and installed in a strong and durable
manner’’

“Fach lead-in wire shall be provided with an
approved protective device properly connected
and located (inside or outside the building) as near
as practicable to the point where the wire enters
building”. “The protector shall not be in the
immediate vicinity of easily ignitible stuff or where
exposed to inflammable gases, or dust, or flying
combustible material ”’

“The protective ground wire may be bare or
insulated and shall be of copper or approved copper
clad steel. If of copper the ground wire shall not
be smaller than No. 14 and if of copper clad steel
it shall not be smaller than No. 17. The ground
wire shall be run in as straight a line as possible to
a good permanent ground. Preference shall be
given to water piping. Gas piping shall not be
used for grounding protective devices. Other per-
missible grounds are grounded metallic work in the
building and artificial grounds such as driven pipes,
plates, cones, etc’. “The ground wire shall be
protected against mechanical injury. An approved
ground clamp shall be used wherever the ground
wire is connected to pipes or piping’’.

“The receiving cquipment ground wire may be
bare or insulated and shall be of ccpper or copper
clad steel as in the case of the protective ground
wire”’. ““The receiving equipment ground wire
may be run inside or outside the building. When
receiving equipment ground wire is run in full
compliance with the rules for protective ground
wire, it may be used as the ground conductor for
the protective device.”

CONNECTING RADIOLA RS

General:

The Radiola RS should be connected as shown in
Figure 2. Detailed directions follow:

The Antenna Lead-in—The lead-in should be
connected to one of the antenna binding posts at
the right of the panel. The post marked *Short
Wave" should be used for wavelengths from ahout
180 to 375 meters. The “Long Wave” post should

be used for wavelengths from about 340 to 550
meters.

The Ground Wire—The ground wire should be
connected to the post marked “Ground + A,”.
This ground wire should run as directly as possible
to a good permanent ground.

Connection of Filament or “A” Battery—The
tubes used in the Radiola RS require a voltage of
approximately 1.1 on the filaments so that an ordi-
nary dry cell can be used. Since there are two
tubes, two cells should be used. The negative or
outside terminals of both cells should be connected
together and to the post marked “-A-B Battery’'.
One wire should run from each of the positive or
center terminals to a binding post marked “+ A;”
and “+ A,;"” respectively. The connections are so
arranged that the rheostat will control the current
to both tubes and vet each cell will heat the filament
of only one tube. It is possible to operate bhoth
tubes in parallel from the same cell by connecting
posts “+ A;”and “+ A, together and connecting
a wire from either to the positive terminal of the
cell.

Connection of “B" Battery—Two of the usual
2214 volt “B” batteries should be connected in
series by connecting the positive terminal of one -
to the negative terminal of the other. The remain-
ing positive terminal should then be connected to
the binding post marked “+B" and the negative
terminal should be connected to the post marked
“-A-B".

Connection of Telephone Headset—The two
terminals at the end of the telephone headset cord
should be connected to the two binding posts marked
‘‘Phones’".

Insertion of Vacuum Tubes—After all connections
have heen made and checked, turn the rheostat
knob as far to the left as possible. Insert the tubes
in their sockets through the holes in the panel. It
will be found that the tubes will fit the contacts in
but one way. The sockets are so arranged that the
large pin is toward the front of the box. Special
care should be taken to see that the “A” and “B”
batteries have not been interchanged as the high
voltage of the “B" hattery would instantly burn
out the filaments of the tubes and render them
worthless.

OPERATION
General:

The Radiola RS is made as simple to operate
as is consistent with a high degree of sensitivity
and selectivity. After a little practice, it will be
found very easy to pick up signals from different
stations and with care in making the adjustments,
signals from stations many miles away may be
heard. Connections are made in the set so that
one step of audio frequency amplification is in use
at all times.

Control and Tuning:

Figure 5 is a close-up view of the panel of the
Radiola RS showing the controls used to make all



adjustments during operation. The purpose and
effect of each are as follows"
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Fig. 5 Close-up of Panel

The Filament Rheostat, near the back of the panel
between the two holes for the tubes isused tocontrol
the filament current in both tubes. When it is
turned as far as possible to the left or “‘off”’ position.
the filament circuit is open and no current can flow.
THE RHEOSTAT SHOULD ALWAYS BE LEFT
IN THIS POSITION WHEN THE SET IS NOT
IN OPERATION. The correct operating position
is best found by watching the filaments of the tubes
as the rheostat i1s turned slowly to the right. At
the correct position, the filaments will glow at a dull
cherry red color. It is inadvisable to burn a filament
at a higher temperature than necessary as this will

shorten its life  These 'ow current filaments have
an exceptionally long life if not abused.

The Tuning Lever is the nickel plated ever operat-
ing over the larger dial at the right of the panel.
This “ever varies the inductance in the tuning circuit
and thus changes the wavelength to which the set
will respond  When the index points to “0”, the
set 1s tuned to the shortest wavelength.

The Tickler Knob controls the regenerative action
of the set. In this instrument, it is so designed
that its adjustment will vary but little at the various
wavelengths When the index points to ‘0",
regeneration 1s practically nothing but increases
to a point more than sufficient to produce oscilla-
tion when the pointer reaches ‘10" The best
operating point 1s just below the point at which
oscillation begins

The Antenna Binding Posts provide for two
wavelength ranges by introducing different amounts
of capacity into the tuning circuit. When the
antenna is connected to the “‘Short Wave” post,
the Radiola RS will respond to wavelengths of from
abtout 180 meters to 375 meters. When the antenna
is connected to the ‘Long Wave’ post, the range
becomes about 320 meters to 3550 meters. The
ranges given are for an antenna as previously de-
scribed and will vary somewhat as the antenna
dimensions are changed.

Hunting Signals:

Start with all controls turned as far as possible
to the left. Now turn the filament rheostat slowly
to the right until the filaments of both tuktes appear
cherry red. Turn the tickler to ““3.”” Put on the
headset and turn the tuning lever s ow y back and
forth over the scale. If no signal is found, increase
the regeneration by turning the tickler about one
half a division to the right and then turn the tuning
lever back and forth as before. Repeat until signals
are heard If still no signals are received, it is an
indication that either something is wrong with the
installation or that no station within range is trans-
mitting within the wavelength band covered by
the receiver. Try again after connecting the antenna
lead to the other antenna post.

Final Adjustment of Rheostat:

In order to increase the life of the vacuum tube
the filainent current should be adjusted to as low
a point as possible without affecting the effciency
of the set. On a relatively strong signal, adjust
the rheostat to the point where any further decrease
in filament current wi ! cause the signal strength to
decrease

Regeneration:

Regeneration is the name applied to the process
of feeding some of the energy in the output circuit
of the vacuum tube back into the input circuit. It
1s the ability to do this that makes the vacuum tube
so much superior to the crystal as a detector for
radio communication.

A vacuum tube has three electrical circuits con-
nected with it, all of which are necessary for its
operation. The first is the filament heating circuit
composed of a battery to supply the current, a
variable resistance commonly called a rheostat
to control the current, the filament of the vacuum
tube and the connecting wires. It is the function
of this circuit to heat the filament, just as in an
ordinary incandescent lamp, to the proper tempera-
ture when electrons are given off by the filament.
These electrons are very small particles of electricity
and have a negative charge. They are free to
travel around inside the tube. The second circuit
is the output circuit and is composed of the “B"
battery, the telephone headset, the filament of the
vacuum tube, the tickler coil, the plate of the vacuum
tube and some of the electrons given off by the
filament. The nega ive end of the battery is con-
nected to one end of the filament while the positive
end is connected to the telephone headset and
through it to the plate of the vacuum tube. This
makes the plate positive with respect to the filament
and it therefore attracts the electrons which are
given off by the filament so that instead of wandering
around inside the tube, some of the electrons will
reach the plate. These electrons then constitute
a flow of negative electricity which is an electric
current. The strength of this current will be direct-
ly proportional to the number of electrons reaching
the plate. This will vary with the attractive force
which depends upon the potential diffcrence between



the plate and filament or more simply upon the
voltage of the “B" battery, and upon the supply
of clectrons which depends on the filament tempera-
ture and is usually kept constant. The third circuit
is the input circuit and consists of the filament,
part of the tuning circuit, the grid condenser and
leak, the grid and the space between the grid
and the filament inside the tube. When signals
are being received, alternating currents flow in the
tuning circuit causing differences of potential be-
tween the grid and fi'ament. The grid is placed
between the fitament and the plate and is usually a
helix of finc wirc. When the grid is positive with
respect to the filament it helps the plate to attract
electrons and thus incrcases the plate current.
When it is negative it decreases the plate current.
Thus there is supernosed on the steady plate current.
a small alternating current which nas such a high
frequency that neither the telephone receiver nor
the human ear can respond to it. The frequency is
so high that the current prefers to pass through
the by-pass condenser instead of the telephone
receiver. At the same time, by means of the grid
condenser and leak, other potentials of lower fre-
quen v and corresponding to the changes in amplitude
of the signals are being impressed on the grid and
these produce changes in the steady plate current
which flows through the telephone receivers and
cause changes in the pull on the diaphragms thus
producing audible sound. The high frequency
currents however are of the same shape as the
currents in the tuning circuit and keep step with
them. Therefore a coil of wire called the “tickler”
is connected between the plate of the vacuum tube
and the telephone headset and this coil is so located
that the currents flowing in it can induce currents
in the tuning circuit which add to those produced
by the electro-magnetic waves intercepted by the
antenna. Therefore, greater potentials are applied
to the grid and greater changes of plate current are
produced. which in turn produce a louder sound in
the telephone receiver.

It is possible to carry the above process too far,
that is, enough potential may be applied to the grid
from the tickler so that no incoming signal is neces-
sarv. The set then acts as a converter of direct
current supplied by the “B’’ battery into alternating
current and is said to be “oscillating”. The radio
frequency currents produced by the set will combine
with those picked up by the antenna and will produce
whistling noises called beat notes in the receiver.
The music or speech may still be heard but will be
mushy and muffled. But it should be remembered
that whenever the receiving set is oscillating, that
it is acting like a miniature transmitter and is
radiating electro magnetic waves. Any other receiv-
ing set that mav_be within range and which is tuned
to the same frequency will pick up these waves.
Therefore, if vour set is adjusted to produce a beat
note with a particular broadcasting station, your
neighbor, who is listening to the same broadcasting
station, will also hear the beat note and will be
powerless to do anything about it even though it
may ruin his enjoyment of the concert or speech.
Therefore, never let your set oscillate when listening
to a radio concert.

MAINTENANCE
General:

With reasonable care, nothing in the Radiola RS
or the additional equipment should wear out or
require replacement except the vacuum tubes and
batteries. The following covers the renewal of
these parts.

Renewal of Vacuum Tubes:

Radiotron WD-11 vacuum tubes have an ex-
ceptionally long life when they are not abused by
rough handling or by overheating the filaments.
After the filament is broken or burned out the
tube is of no more use as it is impracticable to repair
it. It should be replaced by a new tube of the same
type.

Renewal of “A” Battery:

After a considerable period of use, the dry cells
used to heat the filaments will become so weakened
that it will be impossible to operate the filaments
at a sufficiently high temperature even though the
rheostats are turned all the wav to the right. When
this condition occurs, the cells should be replaced
by new ones. A fresh cell should last about fifty
days when used two hours per day, supplying one
tube.

Renewal of “B’’ Battery:

After some eight to twelve months of use, the
“B” batteries will become exhausted and will no
longer be able to supply the proper plate current.
They should be replaced by new batteries of the
same voltage. The large size “B” battery will give
longer service than the small size.

Replacing Grid Leak Condenser:

The combined grid leak and condenser should
not require replacement. However, if moisture
enters the unit, it will affect its operation. In this
case it must be replaced by a new unit. It is mounted
in fuse clips under one tube socket.

OPERATING TROUBLE

It is impossible to cover in detail all the possible
operating troubles that may occur. The above
instructions cover the usual renewals which may
he made by the non-technical operator Troubles
due to broken wires, loose connections, etc., are
difficult to locate. If they occur, an experienced
radio service man should be called in to locate and
remedy the trouble. The following description
and diagram of connections is included to facilitate
trouble hunting.

ELECTRICAL CIRCUIT

Figure 6 gives the diagram of connections_ of the
Radiola RS while Figure 7 is a view of the interior



showing the apparatus mounted on the under side
of the panel.

The tuning circuit is of the well known single
circuit tvpe consisting of a variable inductance
(A) n series with a fixed condenser (B), the latter,
having two values of capacity which arc available / \ &
through two antenna binding posts. The grid 7N
potential is taken off the whole inductance, the
grid condenser and leak method of detection bheing
used. The grid condenser and leak (C) are combined
in one unit which is mounted in fuse clips.

Two vacuum tubes are provided, one (FF) being
used as the detector while the other (U) is used as an
audio frequency amplifier. The rheostat (V) is
connected in the negative lcad which is common to
both tubes and it therefore controls the filament
current to both tubes at the same time. Separate
binding posts “+ A;” and “4 A," provide for the
use of individual dry cells.

Regeneration is provided by an inductively
coupled tickler consisting of a stationary winding
(E) and a rotary winding (D) connected in series.
Coupling 1s provided through the feeder windings
(G) which are part of the tuning circuit. A by-pass
condenser (H) permits the high frequency currents
to pass the audio frequency transformer (J). The
plate currents from the detector tube pass through Fig. 7—Working Parts of Radiola RS
the primary of the transformer and produce po-
tentials in the secondary which are then applied to
the grid of the amplifier tube (U) producing greater
changes in the plate current than in that of the
detector. This plate current from the amplifier
passes through the telephone headset and produces
the audible sounds.
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Fig. 6—Diagram of Connections Radiola RS
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Radiola A4 C
2 -Stage Audio Amplifier

INTRODUCTION

It frequently happens that the audio frequency
signal strength from a crystal or vacuum tube de-
tector is so small that the sound produced in the
telephone headset is not sufficient to properly affegt
the human ear. Also, when this is not the case, it 1s

Fig. 1 -Radiola AC Audio Amplifier

very often desirable to operate a loud speaker so that
a telephone headset need not be worn and so that
more than one person may ‘listen. In either case,
it is desirable to amplify the audio frequency output
of the detector. The type WD-11 three electrode
vacuum tube is admirably suited to this purpose.
The signal currents from the detector ,are made to
passthroug theprimary of a transformerand thereby
induce potentials in the secondary, these potentials
being applied to the grid of the amplifier tube where
they cause changes in its output current. If the
transformer is properly designed and suitable batter-
ies are provided, the output of the amplifier will be

several times that of the detector and yet the wave
form of the currents will be similar. A transformer
and tube together constitute one stage of amplifi-
cation. The amount of amplification obtainable in
one stage depends upon the ratio of the transformer
and the characteristics of the tube. If one stage is
not sufficient, two or more stages may be used in
cascade.

RADIOLA AC

The RADIOLA A C is a two stage, audio fre-
quency, transformer coupled amplifier. It con-
sists of two transformers designed for the amplifica-
tion of music and speech, two vacuum tube sockets,
two rheostats, a bias battery and three jacks, all
mounted below a molded bakelite panel and en-
closed in a neat mahogany box. In general appear-
ance it closely resembles the Radiola Sr. and is in-
tended for use with it.

EQUIPMENT
STANDARD—The standard equipment furnished
under the style No. 365112 consists of the following
items:
1—Two stage audio amplifier as described
1—Telephone plug, style 307425
2—Radiotron dry cell vacuum tubes Type WD-11

ADDITIONAL EQUIPMENT NECESSARY
The following i ems will be needed in addition to the
above. They are not furnished since batteries
deteriorate when not in use and the other items will
probably be at hand.

1—Radio receiving set, including detector, pre-

ferably Radiola Sr.

2—Standard No. 6 dry cells

2 or 3—2214 volt “B"” batteries

1—Telephone headset or loudspeaking receiver

It is possible and frequently desirable to use other
sources of filament heating current than the dry cells
specified above. A single lead storage cell giving
about 2.2 volts will give excellent results but will
require charging at intervals. If it is inconvenient
to charge a storage cell, Edison Lalande primary
cells may be used. Two cells in series will be re-
quired.

www americanradiohistorv com



USES

WITH RADIOLA SR:

Location—Place the amplifier to the left of the
Senior. Corresponding binding posts on both sets
will then be in line. Connect the binding posts
marKed “Phones’” on the Senior to the posts marked
“Input’’ on the Amplifier. Connect the “—A—B
Battery” posts together.

«A" Battery—Connect the negative (outside)
binding posts of three dry cells together and to one of
the “—A—B Battery’’ posts. Connect the positive
binding posts of the remaining two cells together
and to the “-+A Battery’ post on the Amplifier.

«B” Battery—Connect two or three 2214 volt
“B’ batteries in series. Connect the remaining
free negative lead to one of the “—A—B Battery”
posts. Take a tap from between the first and second
“B” batteries and connect it to the “4-B Battery”
post on the Senior thus supplying the detector tube
with a plate potential of 2215 volts. Connect the
remaining positive lead from the ‘B’ battery to the
“4+ B Battery’ poston the Amplifier, thus supplying
the amplifier with either 45 or 6714 volts plate po-
tential.

Telephone Headset or Loudspeaker—Connect
the terminals of the cord supplied with the telephone
headset or with the loud speaking receiver to the
telephone plug provided with the Amplifier. Insert
the plug into the jack corresponding with the degree
of amplification desired.

WITH ANY OTHER RECEIVER:

Make battery connections as previously described
except that the directions for connection to the
other set will no longer apply. The same “B”
batteries may be used for the detector as for the
amplifier. The posts on the amplifier marked
“Input” should be connected to the place where the
telephone headset is usually connected to the de-
tector. The output of the amplifier is obtained
through the jacks.

OPERATION

GENERAL:

The jacks used with the Amplifier are of the type
known as filament control jacks. Besides making
the proper connections to the telephone plug in
the usual way, an extra pair of contacts is provided
which controls the filament current. The circuits
are so arranged that when the plug is inserted in the
jack marked “Detector’’, telephone connections are

made to the detector only and neither of the tubes in
the Amplifier will light. When the plug is inserted
in the jack marked “‘Ist stage”, the filament circuit
of the first amplifier tube is closed through the
rheostat which should then be adjusted to give the
proper filament temperature. Connection is also
made between the telephone receivers and the output
circuit of the first amplifier tube so.that one stage of
audio amplification will be in use. A similar con-
dition exists when the plug is inserted in the jack
marked “2nd stage” except that both tubes will
light and the telephone receivers will be connected
to the output of the second stage.

Filament Current Adjustment—The filament cur-
rent of each tube must be adjusted separately by its
own rheostat. After this adjustment has been made,
the rheostats may beleft in position and the filament
current will be controlled automatically by inserting
the plug in the proper jack. The tubes used wi
this Amplifier have an oxide coated filament, the
operating temperature of which is just high enough
to produce a dull red heat. It isadvisable to operate
tube filaments at as low a temperature as possible
but the temperature should be high enough te pro-
duce satisfactory operation. The filaments may be

seen by looking through the top of the tube.

MAINTENANCE

General—If the RADIOLA AC is handled proper-

" ly during shipment and if care is used in operation,

nothing should require replacement except the tubes
and batteries.

RENEWAL OF TUBES:

If the directions for operating the Amplifier are
carefully observed the vacuum tubes will have an
exceptionally long life. When the filament of a
tube does burn out or break, the tube must be re-
placed by a new one. Use the style number on the
base when ordering spare tubes or replacements.

Renewal of “A” Battery—After about two months
of use, the dry cells used to heat the filaments will
become exhausted and will be unable to supply
sufficient current to heat the filaments to the proper
temperature. When this condition occurs, the dry
cells must be replaced by new ones. A fresh cell
supplying one tube should give about 50 hours of
service when used 2 hours per day.

If a storage battery is used, it may be recharged
from a suitable source of direct current. If alter-
nating current only is available, a rectifier such as
the “Rectigon’” mayv be used.



If Edison primary cells are used, new elements and
chemicals may be obtained from the makers or from
electrical supply houses.

Renewal of “B” Battery—After “B’’ Batteries
have been in service for 8 to 12 months thev become
exhaustel. When this happens, the signals become
weak and erratic. This condition can be remedied
by replacing the exhausted battery by a new one.

Renewal of “C” Battery—The “C” or bias battery
1s the small unit cell mounted in a hclder between the
tube sockets This cell is not required to furnish
any current so should last 8 to 12 months. When
exhausted it must be replaced by a new one. The
usual symptoms of an exhausted “C” battery are
noisy operation and distorted signals. The best
plan is to replace the “C” battery whenever the
“B’ battery is renewed. To do this, the set must be
removed from the cakinet by taking out the four
nickel plated screws, two at the tack and two at
at the front edges of the panel. The entire appar-
atus may then te removed from the cabinet by
simply lifting out the panel. To remove the “C”
battery from the holder, loosen the two hexagonal
nuts that hold the nickel plated bar. Remove the
tarandthecell will slip out. Put ina new onetaking
care that the end with the little brass cap is toward
the panel and replace the bar and see that the nuts
are securely tightened. Ever ready Unit Cell No.
935 or other make of cell of the same size may te
used.

Operating Troubles—If any operating troubles
occur which the above renewals will not remedy, a
careful inspection should be made to see that all
connections are good. If trouble still persists, the
services of a competent radio electrician should be
obtained. To assist in locating trouble, the follow-
ing description and diagram of cennections is in-
cluded.

ELECTRICAL DESCRIPTION

Fig. 2 is an interior view of the Radiola AC show-
ing the arrangement of parts. Fig. 3 is a diagram of

connections. Corresponding parts in both figures
are designated by the same letters.

Audio frequency energy from the plate circuit
of the detector comes to the binding posts marked
“Input” From there it goes directly to the tele-

phone headset through the jack (R) when the plug
is inserted there. Otherwise it goes to the primary
of the amplifying transformer (M) which together
with the vacuum tube (K) makes the first stage of
amplification. The rheostat (0) controls the fila-
ment current of tube (K) and connection of the
telephone headset is made through jack (S). When
the plug is not in jack (S), the output of tube (K)
is fed directly into the primary of transformer (N)
which together with tube (L) makes up the second
stage of amplification. (P) is the rheostat control-
ling the filament current of tube (L) while (T) is the
jack through which connection is made between the
telephone headset and the output of the second
stage. (Q) is a small flashlight cell which acts as
a grid bias for both tubes.

Fig. 2—Radiola AC Audio Amplifier, showing arrangement
of parts

www.americanradiohistorv com
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Radio Receiver
MODEL AR-1300

HE RECEIVER is complete in itself with the exception of the tele-

phones and antenna. It will receive telephone and telegraph radio

signals at a limited distance over the wavelength range of 180 to 700
meters when connected to a suitable antenna.

Telephones with plug and necessary antenna material can be obtained
from dealers in radio supplies. ASK FOR G-E ANTENNA EQUIPMENT.

This receiver may be used with any vacuum tube detector, or detector
amplifier set. It is especially arranged to operate with its companion set, the
Model AA-1400 Detector-Amplifier.

ANTENNA SYSTEM

WIRE. Copper, copper weld, bronze or aluminum, 12 or 14 gauge,
bare or insulated, solid or stranded.

INSULATORS. Two insulators are required, one at each end of the
antenna. Tube insulators must be used in passing wires through walls.

PROTECTIVEDEVICE. Anantenna protective device Model UQ-1310
or equivalent should be used.

ERECTION. String the antenna wire and imake the connections as
shown in the sketch. If possible, the lead-in wire should be a continuation
of the antenna wire. The antenna wire should have a span of from 75 to
150 feet between the insulators; should be at least 15 feet away from any
electric light, power or telephone wire, and should be at least 25 feet above
the ground (reception improves with an increase in height of antenna).
Neither the antenna nor the lead-in wire should touch any object other
than the insulators. The ground wire should be connected to the house water
pipes or to a pipe driven deeply into moist ground. The ground wire and
pipe should be carefully scraped and cleaned at the point of connection.

In receiving from near-by stations, the antenna may sometimes be put
inside the house. A bed spring or metal curtain rod has been known to
serve as the antenna.

August, 1922 IC-86933
Second Edition



Porcelain Tube
Strain Insulator
Tie Wire No.i4 |
Copper Wire
Screw Eve
i
pig

No. 14 Copper Weld Wire

——Wavelength
|— Crystal Detector

r—lntensity
I

Telephone Plug
/

Rubber Covered
Ground Wire —{

Ground Clamp

- B 0 i A v
‘%t ,; E ‘f )

Water Pipe

www._americanradiohistorv.com



Strain Insulator Vf"-n"

Antenna Wire N$.I4 Copper Weld

No.14 Copper Weld

INSTALLATION

Remove the cover of the Receiver by raising the catch and at the same time
pushing back. The coil should be untied and the crank on the coil turned upward
towards the wire. The notch in the driving disc on the inside of the front panel
should also be turned upward. The coil should then be seated on its base, care
being taken to register the notch in the coil form with the pin on the base.

Inside of the large coil is a small regenerative coil operated by the large
right-hand knob marked “Intensity.” This regenerative coil is not used unless
the Receiver Model AR-1300 is used in conjunction with Detector-Amplifier,
Model AA-1400 or a similar device.

Connect from the ground and antenna terminals of the protective device to
the respectively marked terminals on the lower left-hand end of the Receiver.
They may be left permanently connected to the Receiver.

The terminals on the rear and on the right-hand end are required only when
the Receiver is used in conjunction with vacuum tube unit.

Plug the head telephones into the telephone jack on the front of the
Receiver at the lower right-hand corner.

The set is now ready to operate.



OPERATION

Adjust the telephones snugly to your ears. Place the two detector min-
erals in contact with each other, using lower thumb screw to adjust the pressure
and the upper knob to move the arm. Do not touch the metal parts.

The large left-hand knob whose dial is marked “WAVELENGTH”
adjusts the set to the wavelength of the various transmitting stations. Move
the knob slowly over the scale until signals are heard. Then find the exact
point where these signals are loudest. The wavelength adjustment is then
complete. The detector may now be re-adjusted, to see if a more sensitive
point can be found.

Wavelengths from 180 to 400 meters will be picked up between o and 10
on the dial and wavelengths from 380 to 700 meters will be picked up
between 11 and 20 on the dial. Broadcasting stations use 360 meter wave-
lengths and will be picked up at about 4. These figures will vary somewhat
with the size of the antenna.

<

ANT.
Variable
ﬁé Condenser  §
[ g
TDO Grid Of
glnte ity Coil etector
nety Tube

Crystal
Detector

Automatic TC‘ZDhOﬂe
Switch Telephone Jack
Operated Condenser T
B
Condenser F
—0
1 To Filament
GND Of Detector

_L Tube

Connection Diagram

PRECAUTIONS

When thereceiver is not in use, separate the crystals. Unsatisfactoryopera-
tion may becaused by improperorloose connectionsin theantennaorground wires.
Deposits on the crystal may be removed by lightly scraping the surface of -the
movable crystal with a penknife. Do not operate during thunder storms.

MANUFACTURED BY
General Electric Company, U. S. A.

for

Radio ¥, Corporation

=



Detector, Amplifier

MODEL AA-1400
HE DETECTOR-AMPLIFIER is intended for use in connection with a

radio receiver. It is designed particularly for operation with its com-
panion unit, the Model AR-1300 Radio Receiver.
In addition to the DETECTOR-AMPLIFIER the following equipment
will be needed. (Use standard equipment.)
Head phones and plug (or Loud Speaker)
Antenna
Radio Receiver
Batteries
One 6-volt, 40- to 8o ampere-hour storage battery to supply current for the tube
filaments.
Two standard “B” or plate batteries for supplying voltage to the tube plates. One
of these should have an 18-volt tap if a UV-200 tube is used for the detector.
Vacuum Tubes
Three vacuum tubes are necessary. One is used as the detector (UV-200). Two
are used as audio frequency amplifiers (Radiotron UV-201.)
For best results use tubes as directed. However, UV-201 may be used in the left-
hand socket as a detector. This does not give as loud signals, but is easier
to adjust.

This equipment can be obtained from dealers in radio supplies. ASK

FOR G-E ANTENNA EQUIPMENT AND RADIO RECEIVER SET.
INSTALLATION

Connect antenna and radio receiver in accordance with instructions
furnished with the radio receiver set. ,

Remove the DETECTOR-AMPLIFIER from its carton and placeit at the
right of the radio receiver. There are holes in the base for holding down screws.

Locate the storage battery wherever convenient. If at all distant, heavy
leads must be used. Locate the plate batteries as near the instrument as
possible, regardless of the size of wire used.

Remove the cover of the DETECTOR-AMPLIFIER by pushing up
on the button and back on the cover at the same time.

Make connections as shown in the installation diagram. For wiring
between units AA-1400 and AR-1300, use stiff wire (like antenna wire) about
114 inches long. If a Radiotron UV-200 is used as the detector, the lead
from the 18-volt tap of the battery should be brought up to the “+18 V”
terminal. If Radiotron UV-201 is used as the detector, connect the negative
and the positive terminals of the plate batteries as indicated on the diagram
and connect the “+18 V"’ terminal on the back of the DETECTOR-AMPLI-
FIER to the terminal marked “+40V.” The 18-volt tap on the battery is
left unconnected.

In addition to wiring in diagram, connect terminals “F” and “G” of
AR-1300 to corresponding terminals of AA-1400 with 1l4-inch wire
mentioned above.

August, 1922 IC86934-A
Supersedes 86834
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When using Radiotron UV-200 as a detector maximum efficiency is
secured by a careful adjustment of the plate voltage on the tube. This is
accomplished by connecting the outside terminals of a Model PR-536 poten-
tiometer (purchased separately) across the 6-volt storage battery and the
middle terminal to the negative (—) of the 40-V. plate battery, omitting
the connection from the (—) 40 terminal of the detector-amplifier to the
plate battery. Pay no attention to the unused terminals on the ends of
the DETECTOR-AMPLIFIER. These are for use in connecting additional
stages of radio or audio frequency amplification which are built in standard
sectional cases by the General Electric Company.

Storage Battery
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If the receiver unit used does not have a regenerative coil, the terminals marked “T1”
and ‘T2 on the back of the DETECTOR-AMPLIFIER should be connected together.

The terminals marked “Output” on the right-hand end of the DETECTOR-AMPLI-
FIER may be used for connecting a loud speaker which will be automatically discon-
nected when the head telephone plug is inserted in any jack.

In making the connections, use a long screw driver. Put the wire into the hole in the
terminal before loosening the screw, then back the screw out until the wire can be pushed
all the way in, then tighten the screw down.

OPERATION

1. Separate the crystal detector minerals on the receiver. If they touch, poor vacuum
tube detection will result.

Note.—The crystal detector may be used whenever wanted, by inserting the tele-
phone plug in the jack or receptacle on the receiver and turning the knobs on the
DETECTOR-AMPLIFIER to the “OFF” position.

2. Insert the three tubes in sockets by matchin% pin inside of tube base with slot
in secket, pressing down and turning into place. The left-hand socket is for the detector,
the other two for the amplifying tubes.

3. Turn all of the knobs on the DETECTOR-AMPLIFIER almost all of the way
around counter-clockwise or in the direction of the arrow. This brings the tube filaments
to their proper brilliancy, which is a little less bright than the ordinary incandescent lamp.

4. Adjust the telephones snugly to the ears.

5. Insert the telephone plug in the left-hand jack. A click should be heard in the head
telephones when the plug is inserted or removed. Second Amplifier UV=201

6. Set the “INTENSITY” knob on the e
receiver at zero. '

7. Slowly rotate the “WAVELENGTH”
knob on the receiver. If no signals are heard or if
they are very weak, slowly rotate the “INTEN-
SITY knob clockwise, still searching for signals

Grid Lesk

with the “WAVELENGTH” knob. - _ y o

8. When signals are heard, rotate the “IN- pR-523

TENSITY” knob, thus increasing the strength of
the signals. If an external potentiometer is used,
adjust it to secure maximum signal strength. At




some point the tube will start to oscillate. This condition is denoted by dis-
appearance of the signal and the appearance of a loud mushy sound in the
receivers. Turn the “INTENSITY” knob back slightly, until the signals
are again loud, and the oscillation of the tube has ceased.

9. Move the telephone plug to the middle jack. The signals will now be
very much louder and slight readjustment of “INTENSITY” and rheostats
may be necessary. The second stage may then be added in the same manner.

10. If a loud speaker is used, remove the head telephone plug and
readjust in accordance with the signals from the loud speaker.

11. In some cases it may be possible to use both amplifying stages
on the head telephones, but ordinarily the signals from the second stage
will be too loud to be comfortable. In case the last or both stages of amplifi-
cation are not used, rotate the respective filament control knobs to the “off”’
position.

12 If the signals being received on the loud speaker are not very
loud they may perhaps be intensified by removing the 14 megohm grid leaks
from the clips behind the two amplifier tubes. The purpose of these grid leaks
is to improve the quality of the signal.

13. The batteries are disconnected by turning all the filament knobs
clockwise to the “off”” position.

CAUSES OF FAULTY OPERATION

Poor connections in antenna or ground wires or defective insulation of antenna,
Filament rheostats not properly adjusted.

Filament or plate batteries run down. (Indicated by weak signals and noise.)
Polarity of batteries reversed. (Wrongly connected.)

Intensity control on receiver not properly adjusted.

Poor or broken contacts in battery connections or telephone cord.

Defective vacuum tubes,

Coil system of receiver not properly seated in contacts,
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Radio Frequency Amplifier

MODEL AA-1520
(WAVELENGTH 200-5000 METERS)

GENERAL

HE MODEL AA-1520 three-stage RADIO FREQUENCY AMPLIFIER is especially designed for operation

with its companion unit, MODFEL AA-1400 DETECTOR-AMPLIFIER for loop reception.

While the AA-1520 unit is primarily for use in connection with an indoor lovp,a variable tuning condenser and MODEL
AA-1400 DETECTOR-AMPLIFIER (Fig. 2), it may also be used on an outdoor type of antenna by employing one of
the two conventional tuning arrangements:

(1) A single circuit tuner, MODEL AR-1300 (Fig. 4).
Note: When this scheme is used, the outdoor antenna should not exceed 40 ft. in length, including the
lead-in wire. An indoor antenna may also be used.
(2) A two-circuit tuner (Fig. 3).
Nore: With this arrangement, the antenna may consist of a single wire 75 to 150 ft. in length.

USE WITH A LOOP ANTENNA
The following apparatus should be secured and wired up in accordance with Fig. 2:

1—Loop antenna, MODEL AG-1380 or equivalent.

2— Variable Tuning Condenser, MODEL UC-1820 or equivalent.

3—MODEL AA-1520 Three-stage RADIO FREQUENCY AMPLIFIER with three UV-201 Radiotrons.
4—MODEL AA-1400 DETECTOR-AMPLIFIER with one UV-200 Radiotron and two UV-201 Radiotrons.
s—Head Telephone Recetvers with Plug (MODEL UD-824 or UD-825).

6—One 6-volt, 80 to 120 ampere-hour storage. battery.

5—Two 22.5-volt plate batteries (one with 18-volt tap).

When the loop is used, it may consist of the Radio Corporation’s MODEL AG-1380 loop or equivalent, for receiving
signals of broadcast wavelengths. The loop should be mounted so that it can be rotated on a vertical axis. Connect the
R.C.A. variable tuning condenser UC-1820 in parallel with the loop and extend the terminals to the “INPUT" binding
posts of the RADIO AMPLIFIER. See Fig. 2.

USE WITH AN ANTENNA

(A) If a single circuit tuner, MODEL AR-1300, is used, the apparatus should be wired in accordance with Fig. 4.
The following apparatus will be required:
1—Antenna (MODEL AG-788).
Notr: See proper length of antenna mentioned under “ General.”
2—MODEL AR-1300 tuner.
3—MODEL AA-1520 RADIO AMPLIFIER with three UV-201 Radiotrons.
4—MODEL AA-1500 DETECTOR-AMPLIFIER with one UV-200 Radiotron and two UV-201 Radiotrons
s—Head Telephone Receivers with Plug (MODEL UD-824 or UD-825).
6—One 6-volt, 80 to 120 ampere-hour. storage battery.
7—Two 22.5-volt plate batteries (one with 18-volt tap).
(B) If a two-circuit tuner is used, the apparatus should be wired in accordance with Fig. 3. The following
apparatus will be required:
1— Antenna (MODEL AG-788).
Norr: See proper length of antenna mentioned under “General.”
2— A two-circuit tuning arrangement.
3~ CDEL AA-1520 RADIO AMPLIFIER with three UV-201 Radiotrons.
4—AA-1400 DETECTOR-AMPLIFIER with one UV-200 Radiotron and two UV-201 Radiotrons.
g—Head Telephone Reccivers with Plug (MODEL UD-824 or UD-825).
6—One 6-volt, 80 to 120 ampere-hour storage battery.
7—Two 22.5-volt plate batteries (one with 18-volt tap).

INSTALLATION

Turn all filament control knobs clockwise to the *“OFF ™ position, before starting to wire up the equipment.

When used in conjunction with DETECTOR-AMPLIFIER, MODEL AA-1400, put the DETECTOR-AMPLIFIER
at the right and connect the five terminals at the right end of the AA-1520 unit to the corresponding five terminals at the
left end of AA-1400 unit, by means of five stiff pieces of wire, such as antenna wire, each about 13{ inches long. In making
these connections, insert the wire into the terminal opening, turn the holding screw until the wire will pass under it, and
then tighten the screw down onto the wire. The filament and plate batteries are connected to the AA-1400 DETECTOR-
AMPLIFIER in accordance with instructions accompanying that unit. When thus used with the DETECTOR-AMPLI-
FIER, no other battery connections are necessary.

The figures show several inches of space between the AR-1300, AA-1520 and AA-1400 units in order to indicate
clearly the connections between adjacent ends. By using connecting wires of a length of about 1}4 inches, the units may
be placed quite closely together; but in locating the AR-1300 and AA-1520 units end to end neither the cases nor
any projecting scre v heads should touch each other.
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Be sure to connect together the two terminals T-1 and T-2 on the back of the DETECTOR-AMPLIFIER unit,
MODEL AA-1400, and do not connect in a tickler coil at this point, as it will be found that the regenerative coil will not
increase the signal audibility very much over what is obtained with Radio Frequency Amplification. The proper operation
of & regenerative circuit in conjunction with a RADIO FREQUENCY AMPLIFIER requires an extremely critical
adjustment, or the advantages of one will offset the other and poor results will be secured.

If the AA-1520 unit is used in conjunction with a Detector or Detector-Amplifier of a type different than the
AA-1400 unit, connect the OUTPUT terminals at the right end to INPUT terminals “F* and “G” of the Detector or
the Detector-Amplifie.; and connect the battery terminals, also at the right end, to the respective terminals of the
batteries. The set is now ready to operate.

It is well to keep the 6-volt “A” battery (80 to 120 ampere-hours) well charged at all times, keeping the specific
gravity between 1,250 and 1,275.

The directional properties of the loop may possibly be improved by omitting the ground connection in Fig. 2.

OPERATION

Insert the three UV-zo1 vacuum tubes in the sockets of the RADIO AMPLIFIER by matching pin on the side of the
tube base with slot in socket, pressing down and turning into place. Three stages are always to be used, never one or two.

Insert the UV-200 detector tube in the left-hand socket of the DETECTOR-AMPLIFIER unit, and the two
UV-201 tubes in the other sockets.
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Turn all the FILAMENT control knobs almost all the way around counter-clockwise, or in the direction of the
arrow. It is not always necessary to use the two stages of audio or tone amplification, and these may be left unlighted
when not used. The filaments of Radiotrons UV-200 and UV-zo1 should be somewhat less bright than the ordinary
incandescent lamp.

Adjust the telephones snugly to the cars and insert the plug in the left-hand jack of the DETECTOR-AMPLIFIER.
A click should be heard in the head telephones when the plug is inserted or removed.
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Turn the “STABILIZER” knob half way around from *0”, counter—clockwise.

Note position of the wavelength switch knob in the lower left-hand corner of the RADIO AMPLIFIER panel. For
wavelengths below 500 meters the knob should be pulled out, while for wavelengths above 500 meters the knob should
be pushed in.

pThe set is now ready for tuning. If the AA-1520 AMPLIFIER is used with an outdoor antenna in accordance with
Fig. 3 or 4, the desired signals shotld be tuned in by the usual means. If the set is used in connectinn with an
indoor loop (Fig. 2), the desired station can be tuned in by means of the variable condenser connected directly across
the terminals of the loop.

If & loop is used it should be set for maximum signal strength by rotating it slowly about its vertical axis. Signals
will be strongest when the plane of the loop is pointing in the direction from which the signals are coming.

Readjust the “STABILIZER" knob to the position of best signal intensity. The signal strength will be increased
with clockwise rotation of the knob. Should it be advanced too far, a click will be heard in the telephones and then all
signals will have a “mushy” sound. AT THIS POINT THE RECEIVER BECOMES A TRANSMITTER AND
SERIOUSLY INTERFERES WITH NEIGHBORING RADIO RECEIVERS. THIS CONDITION OF OSCIL-
LATION MUST BE AVOIDED, BUT IF IT DOES OCCUR, IMMEDIATELY TURN THE “STABILIZER”
KNOB BACKWARD UNTIL THE SIGNAL CLEARS UP.

Slight readjustments of the filament rheostats may improve the signal strength, but it is not necessary to make
especially fine adjustments on the RADIO AMPLIFIER.

The tube filaments are disconnected by turning the filament control knobs to the “OFF"" position, but when the
set is not used for any length of time one side of the storage battery should be disconnected by opening the single-pole
single-throw switch. This removes the potentiometer current which, although small, would be a constant drain on the
battery.
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OPERATION

1. Poor connections in antenna or
ground wires or in loop wires
or defective insulation of either.

2. Filament rheostats not properly
adjusted.

3. Batteries exhausted (indicated by
low filament brilliancy or weak
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RADIOLA II

MODEL AR-800

ADIOLA 11, when used with an average antenna, constitutes a complete equipment for the reception of radio tele-
Rphonc and telegraph signals of any wavelength between 200 and 600 meters. It includes a regenerative tuning system

employing a vacuum tube detector and one stage of audio-frequency amplification. The sct is made conveniently
portable by the use of Radiotrons, Model UV-1g9, operated entirely by standard dry batteries. Space is provided in the
rear compartment for the batteries, for portable use, and in the front cover for the telephones. The carrying handle can
easily be removed when not in use.

Radiola II gives excellent results with head telephones. It can also be used with an amplifier to increase signal intensity,
for operating a loud speaker. At short distances from broadcasting stations, an additional amplifier will not always be
required for this purpose.

The following parts are packed with the set:

Two Model UV-199 Radiotrons
One Pair of Head Telephones with UD-824 Plug.

For portable use the batteries required for installation in the rear compartment are:

Filament “A” battery—two 4 34 volt, 3 cell flashlight batteries, 15 in. in diameter by 7 in. long approximately,
such as Eveready Tungsten No. 705, Burgess No. 232, Kwik-lite No. 1301, or equivalent.

Plate “B” battery— two 2234 valt batteries, 2 in. by 234 in. by 334 in., such as Burgess No. 4156, Eveready
No. 763, or equivalent.

For a permanent installation, larger capacity batteries may be used as follows:

Filament “A’ battery—three 134 volt dry cells, such as Columbia Ignitor No. 6, Manhattan Red Seal,
Burgess “Super-Six,” or equivalent.

Plate “B” battery— two or four 2234 volt dry batteries, such as Eveready No. 768 or No. 766, Burgess
No. 5156, No. 5156 BP, or No. 2156, or equivalent.

Grid Bias “C” battery—one 434 volt 3-cell flashlight battery, such as Eveready No. 751 or No. 703,
Burgess No. 432 or No. 532, or equivalent. (See below under “INSTALLATION.”)

For antenna material, use the Model AG-788 Antenna Equipment.
ANTENNA SYSTEM

The accompanying drawing shows the correct arrangement of the antenna. A span of from 75 to 100 feet is desirable
and should be 2¢ feet or more above the ground. Reception improves with increased height. If the suggested length and
height cannot be secured, approach them as nearly as possible. The antenna should be at right angles to electric light,
power, and telephone wires and, if practicable, at least 15 feet distant from them. It must not be touched by any object
except insulators. The same precautions apply to the lead-in wire, which should be a continuation of the antenna wire
without any joints and run as directly as possible to the receiver. In receiving nearby stations, an indoor antenna even as
short as 20 to 30 feet will usually give satisfactory results and will have considerable selectivity. The indoor antenna may
consist of a wire run the length of the attic or just below the ceiling of an ordinary size living room.

Ground connection is a necessary part of every antenna. The ground wire (rubber covered No. 14 gauge) should be
connected as directly as possible to the house water pipes by means of a ground clamp. If water pipes are not available, use
a pipe driven deeply into moist ground and as near to the set as practicable. The ground wire and the pipe should be well
scraped and cleaned at the point of connection. For a protector, use Model UQ-1310 Lightning Arrester,or some other
approved device. Install it where the lead-in wire enters the house and connect as shown in the diagram. The installa-
tion shown and described in this diagram is in accordance with National Electric Code standards.

INSTALLATION

Locate the Receiver at a point conveniently near the lead-in and protector. Remove the front cover by pressing the
small black button in the upper right-hand corner and then swinging the cover out and lifting it from the hinges.

Before removing the head telephones from the front cover, observe carefully the manner in which they are secured in
place by the clips. They must be held thus when they are replaced and the cover is closed. Note also that all knobs must
be turned to “0” before the telephones are replaced. The cord is rolled up in a small bundle, a rubber band is placed
around the wires, and the cord is then held underneath the clip in the lower left corner of the cover. The telephone plug is
held by a clip in the lower right corner. The plug must be pushed into the extreme corner before closing the set.

Run a wire from the antenna terminal of the protector to the lower antenna post (marked “LONG”) in the center left
side of the receiver panel. This is for wavelengths of from 375 to 600 meters. For wavelengths of from 200 to 37§ meters,
use the upper post (marked “SHORT"”). Connect the “GROUND” post on the receiver panel with the ground terminal
of the protective device. The foregoing connections are as shown in the diagram.
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The terminal posts marked “PLATE,” “FILAMENT,” and “GROUND" located on the right side of the panel arc
provided to permit convenient connections to an additional amplifier, when used. If a loud speaker is used without an
additional amplifier, connect the two wires from it to the “PLATE” and “FILAMENT” terminal posts. Make no
connections to these posts if neither amplifier nor loud speaker is used.

The location and connection of the batteries in the rear compartment for portable usc are shown in Fig. 4. Initial or
renewal installations should be made as follows:

Remove the spring clamp in the
center of the battery compartment,
but o not disconnect any of the col-
ored flexible leads that connect the
compartment to che set. Put the two

‘ Porcelain Tube
/- No.l4Copper Weld Wire

/ 1 Protector Ra di0| all flashlight batteries in the central space
S o and tighten the thumb screws at the
:- Antenna Short ,]l p.llatq £ bottom. Place the two midget “B”

l’ Antenna Long—JIti =l

T batteries on the two shelves at the
4“' |l right. Connect them in series, using
-‘lill

the double-ended spring clip. Con-

5T " ¥1  nect the negative (black) lead to the

NN Vernier =1 black spring clip, and the positive
Telephone Plug

(red) lead to the red spring clip
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.‘
! marked “ +45V."

S

2 of larger capacity external batteries
are made as shown in Fig. 3.

If those for portable use are in-

._Rubber Covered / stalled in the rear compartment, they’

=: Ground Wire 4 should be entirely removed or discon-

\ \ ~Water Pipe g nected. To disconnect them, the (+)

Ground Clamp 4 red lead is disconnected from the red

clip marked “ 4 45V"" and thrust back

into the compartment; the thumb

screws -clamping the flashlight bat-

Fig. 2 teries are loosened, and a small piece

of dry paperisfolded and placed on top

of the batteries to prevent the center battery post from touching the metal contact strip.  The three flexible leads (olive,

black and red) are then disconnected from the terminal board of the set, folded back into the rear compartment and

clamped under the spring clamp provided for this purpose. Loosen the terminal nuts on the vertical terminal board
and let the two jumper connections drop down to the positions shown in the figure.

The three external dry cells are connected in series, and the negative (outside) terminal is connected by

means of an insulated wire passed through the bushing in the bottom of the set, to the post marked “A —434V” on

the horizontal terminal board inside the sct.
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The four 2234 volt “B” batteries are connected in series. The negative (black) lead is connected to the
positive (center) terminal of the “A”" battery and this point connected to the post marked “A+414 V B—45 V”
on the terminal board. The positive (red) lead is connected to the “B+-goV” post on the vertical terminal board;
and the negative (black) lead of the third “B” battery is connected to the “B + 45 V" post on the horizontal
terminal board.

The negative (long contact strip) of the grid bias battery is connected to the “ —BIAS” terminal on the ver_
tical ternfinal board, and the positive (short contact strip) to the “+-BIAS” terminal. Both connections should
be soldered to the grid bias battery.

Four 2214 volt batteries providing a plate supply of go volts and a grid bias battery as specified, are recom-
mended if a loud speaker is used. For head telephone reception only, two 2214 volt batteries providing a plate
supply of 45 volts will be sufficient. In this case, the grid bias battery should be omitted, and both jumpers should
be connected in accordance with Fig. 4.

The grid resistance, a 7 to 9 megohm unit, is held in position by spring clips under the tube socket.
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Remember that vacuum tubes must be handled carefully.

Before inserting the tubesin the sockets, be sure that the filament knob is in the *“OFF” position. Place the brass base
of the tube in the socket and turn until the base pin drops into the slot; then press down gently on the tube and turn it to
the right into position.

Radiola II is now ready to operate.
OPERATION
Set the “INTENSITY " knob at “0.” Light the tube filaments to a brilliancy explained in the instructions accom-

panying the tube, by turning the “FILAMENT" knob from “0” toward “ 10.” With new batteries, from 1 to 4 is an
average sctting, but this will increase as the batteries are used.
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Fig. 4
Adjust the telephones snugly to the ears and insert the plug attached to the telephone cord in the jack marked
“DETECTOR ” A click should be heard on insettion or removal of the plug.
Turn the “WAVELENGTH” knob slowly until a signal is heard, and set it at the point where the signal is loudest.
If nosignals are heard or if they are very weak, slowly turn the “INTENSITY” knob clockwise, still searching for signals
with the “WAVELENGTH" knob.

When signals are heard, turn the “INTENSITY” knob still farther, thus increasing the signal strength. Should
it be advanced too far, a click will be heard in the telephones and then all signals will have a “mushy” sound. AT THIS
POINT THF. RECEIVER BECOMES A TRANSMITTER AND SERIOUSLY INTERFERES WITH NEIGH-
BORING RADIO RECEIVERS. THIS CONDITION OF OSCILLATION MUST BE AVOIDED, BUT IF IT
DOES OCCUR, IMMEDIATELY TURN THE “INTENSITY” CONTROL BACKWARD SLIGHTLY UNTIL
THE SIGNAL CLEARS UP.

To increase the signal strength still further, insert the telephone plugin “STAGE 1.” This may require a slight read-
justment of the “INTENSITY " knob.

The “VERNIER” knob provides a fine adjustment of the wavelength.

When the telephone plug is withdrawn, the amplifier or loud speaker, if either is connected, will be in circuit.

When the receiver is not in use, be sure to cut off the tube current by turning the “FILAMENT” knob to the

*OFF"”’ position.
POSSIBLE CAUSES OF FAULTY OPERATION

Poor or broken connections in antenna or ground wires, or defective insulation of antenna.
“FILAMENT” control improperly adjusted.

Improper adjustment of “INTENSITY,” “WAVELENGTH,” and “VERNIER” controls.
Batteries exhausted (indicated by low filament brilliancy or weak signals and noisy operation).
Battery connections improperly made, or broken.

Poor or broken connections in telephone cord or plug.

Grid leak omitted.

Inoperative vacuum tubes.

Ll B S i



Radiola III

INTRODUCTION

The RADIOLA III is a high grade regenerative radio receiv-
ing set especially designed for broadcasting reception. It uses
two WD-11 Radiotrons which are arranged to operate as a detector
and audio amplifier. Four antenna binding posts are provided so
that a choice of two types of tuning circuit may be had. One is
a sensitive single tuning circuit that has made an excellent reputa-
tion in the Radiola Senior, while the other is a more selective
circuit for use when interference is present. The apparatus is
mounted below an attractive horizontal panel of durable molded
material and is enclosed in a solid mahogany case. A flexible
cable is provided, by which all battery connections are made,
thus, the set may be placed on a table while the batteries are placed
on the floor or elsewhere out of the way.

EQUIPMENT
Material Furnished

. Under the name of RADIOLA 11, there is included the follow-
ing material:

RADIOLA III Receiving Set as described.

Two RADIOTRONS, Type WD-11,

One Telephone Headset

Additional Material Needed

To complete a new installation, the following material will

also be needed:

Complete Antenna and Ground Outfit, A, B and C Batteries

as follows: ‘

“A" Battery for filament heating, consisting of from four to
six 114 volt dry cells connected in parallel, such as one
of the following:

4 to 6 Eveready Radio “A" Batteries % 7111.

4 to 6 Burgess “A’ Batteries ¥ 6.

4 to 6 Ray-O-Vac “A” Dry Batteries % 1211.

4 to 6 Manhattan Red Seal Dry Cells % 2445.

4 to 6 Columbia Ignitor % 6 Dry Cells.

or any other make of good dry cell having approximate
dimensions of 214 inches diameter by 6 inches high.

A two volt (one cell, lead type) storage battery may be used.

«B» Battery for supplying power to the plate circuits, con-
sisting of two 2214 volt plate batteries connected in series
or of one 45 volt plate battery, suchas ane of the following:
2 Eveready # 766 Plate Batteries.

2 Burgess % 2156 Plate Batteries
2 Ray-O-Vac #2151 Plate Batteries.
2 Ace %115 Plate Batteries.

or

1 Eveready % 767 Plate Battery.

1 Burgess # 2306 Plate Battery.

1 Ray-O-Vac % 2301 Plate Battery.

or any other good make of radio plate battery. The ones
listed are of the large size which are most economical but the inter-
mediate size may also be used.
““C" Battery for producing a negative grid potential, consisting
of one 114 volt dry cell. This may conveniently be the same as
one of the cells of the ““A" Battery and this is recommended.

INSTALLATION

Location—The RADIOLA III should be placed as near as
possible to the incoming wire from the antenna. A good ground,
such as a water pipe, should be not far away. The set may be
placed on a small table so that the batteries may rest on the floor
or elsewhere out of the way.

Antenna

Outdoor Type—In general, best results will be obtained with
an outdoor antenna from 50 to 150 feet long and 20 or more feet
above the ground. If these dimensions cannot be secured, ap-
proach them as nearly as possible. The antenna should be located
in a space above the tops of surrounding buildings and in a space as
free as possible from other objects. It should not be touched by any
other object than the antenna insulators. ‘I'he same precautions
apply tothe lead-in, which should preferably be acontinuation of the
antenna wire to eliminate joints, and should run as directly as pos-
sible to the receiver. The antenna should be at right angles to
any electric light and other wires and if practicable, at least 15 feet
distant from them and from other antennae. It should be erected
in a strong and durable manner in accordance with the require-
ments of the National Electric Code.

Indoor Type—For local reception, and in some cases for dis-
tant reception, satisfactory results may be secured by using
20 to 40 feet of ordinary cotton covered magnet or bell wire (about
18 to 22 B & S gauge) strung around a picture moulding or else-
where as high up as possible. This type of antenna is particularly
suitable for use in apartment houses or similar buildings but will
not give satisfactory results in steel frame buildings or in ones
having metal lath under the plaster.

Ground

A good ground is as necessary as a good antenna. The best
ground is a good electrical connection to a water pipe. If this is
not convenient, a connection to the steam or hot water heating
system will usually serve almost as well. Connections to gas pipes
should be avoided. If nothing of this nature is available, a pipe
or metal rod may be driven into the ground to a depth of several
feet, preferably where the soil is moist. The ground connection
should be made with a ground clamp to which the wire is soldered
or securely held by gripping under a screw or nut. In any case the
pipe must be scraped or filed until clean and bright before attach-
ing the ground clamp. Usually, connecting to more than one
ground, for instance, to both water and steam pipes, will improve
reception.



Connections

Three separate batteries are needed to operate Radiola III.
The ""A” battery heats the filament of the Radiotrons, the “B”
battery supplies the power to the plate circuits and the “C” battery
controls the grid potential of the amplifier Radiotron so that ampli-
fication will be undistorted and the ““B” battery will last longer.

The connection of these batteries may best be understood by
reference to the diagram in Fig. 2. Near the center are shown two
#6 dry cells marked “A Battery”’. These are to be connected in
parallel, that is, the outside terminals are to be connected together
by one piece of wire and the center terminals by another piece of
wire. Under no condition must these two wires touch each other
or the cells will be ruined in a few minutes. The Radiola III is
provided with a five conductor cable, the lower end of which is
shown at the top of figure 2. Each of the conductors has a braid
of distinctive color which designates the purpose of that particular
conductor. The one with the green field and vellow tracer which
carries a small tag marked “—A<+C” is to be connected to the
negative side (outside terminals) of the “A” battery. It may be
connected to either terminal or to the wire which connects them.
The conductor having a yellow field with red and blue tracers is to
be connected to the positive side (center terminals) of the “A”
battery. It may be connected to either terminal or to the wire
which connects them. Be sure to make all connections tightly
and securely.

Before proceeding further unpack the two WD-11 Radiotrons
from their cartons. Turn the knob marked “Battery Setting’
near the left rear corner of the panel as far to the left as possible
until the pointer rests on “OFF". Then insert the WD-11
Radiotrons in their sockets which are located just below the oval
hole in the panel. The pins on the bases of the Radiotrons fit into
sliding contacts which are located in holes in the socket panel.
The sockets are so arranged that the large pin will be toward the
front of the set. The socket panel is flexibly supported on rubber
but is equipped with stops which prevent motion too far vertically
in either direction. Be sure to push the Radiotrons down into the
sockets as far as they will go, that is, until the molded base of the
Radiotron rests upon the socket panel. Then turn the “Battery
Setting’’ kaob to the right until the pointer comes between the
two “Ts" of the word battery. Look directly down into the Radio-
trons to see that the filaments of both are glowing at a dull red
heat. If either one fails to glow see that it is firmly in its socket
and if the trouble still exists, interchange the Radiotrons. Both
must glow or the set will not operate. If one cannot be made to
glow it indicates that the filament has been broken and it must
be replaced by a new one. Having determined that both filaments
glow turn the *Battery Setting”’ knob back to “OFF". . )

Then proceed with the “B” battery shown to the right in
Fig. 2. This consists of two 2214 volt blocks which are desig-
nated “‘B Battery”. Using a short piece of wire connect one end
to a center terminal (positive) of the “A" battery and connect the
other end to the negative terminal of one of the ‘B’ batteres.
Using another short piece of wire connect one end to the positive
terminal of the same “‘B’’ battery and connect the other end to the

negative side of the second 'B” battery. Now find the cable con-
ductor which has a maroon braid and a tag marked “+420 B".
Connect this to the positive terminal of the first “‘B” battery.
Also find the conductor with the red braid and a tag marked
“440 B”. Connect this to the positive terminal of the second
“B” battery.

The “C” battery is shown at the extreme left and consists
of a single dry cell similar to one of the units of the “A” battery.
Using a short piece of wire, connect one of the outside terminals of
the “A’’ battery to the center terminal of the ““C’’ battery. Then
find the cable conductor which has a black field with a green tracer
and connect it to the outside terminal of the ‘‘C"” battery.

The ground wire should be connected to the negative terminal
of the first ““B” battery or to either positive (center) terminal of
the “A’’ battery, whichever is most convenient. This wire should
run as directly as possible to the ground clamp.

The antenna lead from the lightning arrester or switch should
be a piece of flexible wire long enough to reach any one of the
antenna posts at the right side of the set.

,Great care should be taken to keep all connections tight, as
failure to do so may result in objectionable noises or render the set
inoperative.

OPERATION
Controls

Battery Setting—The control so marked serves to turn on and
regulate the current to the filaments of the Radiotrons. When the
set is not in use the pointer of this control should always be turned
as far to the left as possible, so that it points to “OFF"'. When it is
desired to operate the set, turn the ‘“Battery Switch’ knob to the
right until the filaments glow at a dull red color.

Station Selector—The control so marked serves to adjust the
tuning circuit so that the set will respond to the desired wave-
length.

Amplification—The control so marked adjusts the regeneration
and thus regulates the sensitivity and selectivity of the set.

Antenna Binding Posts—There are two types of circuit avail-
able. One is a straight single tuning circuit noted for its sensi-
tivity and ease of operation. The other is a type of coupled circuit
affording more selectivity. Either may be had at will by con-
necting the antenna to the proper binding post and putting the
link in the proper position. Fig. 3 shows the suggested combina-
tions which have the following properties.

No. 1—Antenna on 4, link open. This is a single circuit con-
nection which on an average antenna will cover the approximate
wavelength range of 200 to 360 meters corresponding to a frequency
range of 1500 to 830 kilocycles.

No. 2—Antenna on 3, link open. This is a single circuit con-
nection which on an average antenna will cover the approximate
wavelength range of 250 to 480 meters corresponding to a frequency
range of 1200 to 625 kilocycles.

No.3—Antenna on 2 and 3, link open. This is a single circuit
connection which on an average antenna will cover the approximate



wavelength range of 315 to 560 meters corresponding to a frequency
range of 950 to 535 kilocycles.

No. 4—Antenna on 2 and 3, link on 4. This is a closed single
circuit which on a very small antenna, such as an indoor one, will
cover the approximate wavelength range of 290 to 575 meters
corresponding 10 a frequency range of 1070 to 520 kilocycles.

No. 5—Antenna on 1, link on 4. This is a selective single
circuit connection which on an average antenna will cover the
approximate wavelength range of 195 to 373 meters corresponding
to a frequency range of 1540 to 800 kilocycles.

No. 6—Antenna on 1, link on 3. This is a selective single
circuit connection which on an average antenna will cover the
approximate wavelength range of 310 to 640 meters corresponding
to a frequency range of 970 to 470 kilocycles.

Finding Signals

Select a suitable antenna connection according to one of the
combinations shown in Fig. 3. Generally the first trial may be
made using the single circuit connection with the intermediate
wavelength range, the second connection from the left. Push the
telephone cord tip terminals into the holes at the left of the panel
above and below the word “Phones”. The contact toward the
rear of the panel is positive. Turn the “Battery Setting” to the
right until both filaments glow at a dull cherry red. This should
happen by the time the pointer reaches the last letter of the word
“Battery”, when the cells used in the ‘“A” battery are fresh. Set
the “Amplification” at “3" and move the “Station Selector’’ slowly
back and forth over the scale. If signals are heard, carefully
adjust the “Station Selector” until the signals become loudest and
then turn “Amplification” to the right when the signals should
become still louder. Do not turn amplification to the point where
the signals become distorted or where whistles and howls are pro-
duced. If no signals are heard the first time, turn “Amplification”
one-half division to the right and try again. Turn “Station
Selector” slowly and listen carefully as signals are frequently very
weak when first received. Continue this process until results are
obtained. If the first antenna combination fails to give results
try another.

When “Amplification” is turned too far to the right the
set will oscillate. This condition will be apparent by a breathing
noise and usually by whistling noises, the pitch of which varies as
the “Station Selector” is turned slightly. The proper operating
point is with “Amplification” just below the point at which the set
will oscillate.  After a little practice it will be possible to tell when
this condition occurs as it is the most sensitive condition and static
noises will be loudest. Then the proper procedure when finding
signals is to turn “Amplification” up to this point and then adjust
the “Station Selector” until signals are heard. Careful adjustment
of both “Station Selector” and “Amplification” will be needed to
obtain maximum strength of signals.

The maximum sensitivity is obtained when a regenerative
set is adjusted so that it is just ready to oscillate. The ease with
which a set oscillates depends upon the antenna and the condition

of the detector Radiotron. In case it becomes impossible to
make the set oscillate it is an indication that the antenna or ground
should be improved, that the detector Radiotron should be re-
placed, or that the first “B’" battery is becoming discharged. To
determine whether or not the set is oscillating place a finger upon
any one of the antenna binding posts thereby stopping oscillation
and causing a distinct click in the headset which will be repeated
when oscillation starts upon removal of the finger.

In case it is impossible to make the set oscillate on all
antenna combinations, disconnect the maroon cable lead (+20B)
from the positive terminal of the first block of the "B’ battery
and connect it to the positive terminal of the second block,
(+40 volts).

When a set is oscillating strong whistling noises are produced
not only in your own set but in your neighbor's, which vary in
pitch as the “Station Selector”” is turned. Also, much of the static
and other interference is stopped but a characteristic breathing
sound is produced. It becomes much more difficult to tune to a
station and it is impossible to get good, clear reception.

If the receiver is allowed to oscillate it will disturb other
nearby receivers. Therefore care should be exercised to avoid
the oscillating condition, and whenever the receiver does oscillate
accidently, to stop immediately by turning the amplification contro}
back to the proper point.

SOME CAUSES OF FAULTY OPERATION

Filaments fail to glow—"A” battery may be exhausted:
One of the leads may be disconnected: One Radiotron or more
may not be making contact in the socket: The filament may be
broken: Connections may be loose.

No sound is heard—The filaments may not be lighted: The
“B" battery may be disconnected or the leads reversed: The “B”
battery may be exhausted: The leads to the head set may not be
connected: The “C” battery may be disconnected. If slight
noises are heard and no signals, no station within range is operating.

Howling noise—The antenna may be disconnected or the
link may be open when it should be closed: “Amplification” may
be turned too far to theright: The ‘C" battery may be exhausted.

Music or speech distorted—The bias battery connections
may be reversed: The “B" battery may be exhausted.

MAINTENANCE AND REPLACEMENTS

Radiotrons—Occasionally a Radiotron will become inoperative
on account of a broken filament or a cracked or broken bulb. When
this happens it should be replaced by a new one. After many
hours of service a Radiotron will occasionally lose its sensitivity.
It will pay to obtain a new one when this happens.

“A” Battery—When the dry cells used for this purpose be-
come discharged to the point where they will no longer heat the
filaments to the proper temperature they should be replaced by
new ones. The same directions should be followed as for a new
installation. Always remove Radiotrons from their sockets when
replacing batteries.



“B" Battery—TIt is rather difficult to know when these batteries
are exhausted, as there is no external indication except weakened
signals. The best way is to obtain a reliable voltmeter which will
indicate up to 100 volts at least and take weekly readings of your
batteries. Discard each block when the voltage per block falls to
17 volts.

“C» Battery—This battery should be replaced whenever its
voltage falls below 1.2 volts. The battery of the kind recommend-
ed should last for at least a year but a good plan is to use it for one
of the new “A” battery cells and replace it by a new one whenever
the “A’ battery is replaced.

General—When asking for information about or for repair
parts for or when reporting troubles with this set please mention
the serial number which may be found on the bottom of the box.

A complete diagram of connections is given in Fig. 4.
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Radiola Mz 4

INTRODUCTION

The Radiola I11-A is a high grade regenerative radio receiving
set especially designed for broadcast reception. It uses four
WD-11 Radiotrons which are arranged to operate as a detector
and two stage audio frequency amplifier. The second stage uses
two Radiotrons in a balanced circuit particularly arranged to
operate a loud speaker. By making the proper antenna connection
a choice of two types of tuning circuit is afforded. One is a sensi-
tive single tuning circuit that has made an excellent reputation in
the Radiola Sr., while the other is a more selective circuit for use
when interference is present. The apparatus is mounted below an
attractive horizontal panel of durable moulded material and is
enclosed in a solid mahogany case. A flexible cable is provided by
which all battery connections are made, so that the set may be
placed on a table while the batteries are placed on the floor or
elsewhere out of the way.

EQUIPMENT

Furnished:

Under the name of Radiola I1I-A, there is included the follow-
ing apparatus:

Radiola III-A Receiving Set as described

Four Radiotrons, Type WD-11

One Telephone Headset

Additiona] Material Needed:

To complete a new installation, the following items will also
be needed.

A, B and C Batteries.

Loud Speaker, Radio Corporation, UZ-1325.

Complete Antenna and Ground Outfit.

BATTERIES REQUIRED

(A)  Refers to Filament Lighting or ‘A" Battery

(B) Refers to Plate or “B” Battery

(C) Refers to Negative Grid Bias or “C”’ Battery

“A” Four or Six 134 Volt Dry Cells connected in PARALLEL, such as:

4 to 6 Eveready Dry Cell Radio ‘A" Batteries or,
4 to 6 Manhattan Red Seal Dry Cells or,
4 to 6 Burgess % 6 Dry Celis of,
4 to 6 Ray-O-Vac %1211 Dry Celis

Note—A two volt Storage Battery may be used if desired
OR EQUIVALENT
“B” Four 22}% Volt Plate Batteries connected in SERIES, such as:
4 Eveready ¥ 766 Plate Batteries or,

4 Burgess %2156 Plate Batteries or,
4 Ray-O-Vac %2151 Plate Batteries

OR EQUIVALENT

Two 45 Volt Plate Batteries may be used instead of four 2234 Volt blocks
if desired, such as:
2 Eveready %767

2 Burgess # 2306
2 Ray-O-Vac %2301

Plate Batteries (45 Volts) or,
Plate Batteries (45 Volts) or,
Plate Batteries (45 Volts)

OR EQUIVALENT

NotE—The plate or ''B’''batteries listed are of the large sizes which are
most economical. Other intermediate sizes may be used equally well.

“C"” One 414 Volt Negative Grid Bias or ''C" Battery, such as:

1 Eveready %771 Negative Grid Bias Battery or,
1 Ray-O-Lite# 231-R Negative Grid Bias Battery or,
1 Burgess %2370 Negative Grid Bias Battery

OR EQUIVALENT

INSTALLATION

Location:

The Radiola I1J-A should be placed as near as possible to the
incoming lead from the antenna. A good ground such as a water
pipe should be not far away.

When a loud speaker is used, most pleasing results will be
obtained when it is used in a fairly large room which does not have
bare walls, as draperies, hangings, irregular surfaces, etc., will
prevent undesirable reflections of the sound waves.

Antenna:

Outdoor Type—In general, best results will be obtained with
an outdoor antenna from 50 to 150 feet long and from 20 to 40 feet
above the ground. If the suggested dimensions cannot be secured,
approach them as nearly as possible. The antenna should be
located in a space above the tops of surrounding buildings and
trees or in a space as free from other objects as possible. It should
not be touched by any object other than the antenna insulators.
The same precautions apply to the lead-in wire which should pre-
ferably be a continuation of the antenna wire to eliminate joints,
and should run as directly as possible to the receiver. The antenna
should be at right angles to any electric light and other wires which
may cause disagreeable noises, and if practicable at least 15 feet
distant from them and from other antennae. It should be erected
in a strong and durable manner in accordance with the require-
ments of the National Electric Code.

If an antenna is already available, it may be used provided
that it is erected in accordance with the above instructions.

Indoor Type—For local reception, and in some locations for
distant reception, satisfactory results may be secured by using 20
to 40 feet of ordinary double cotton covered magnet or bell wire
(about % 18 to 22 B & S gauge) strung around the picture moulding



or elsewhere as high up as possible. This type of antenna is
particularly suitable for use in an apartment house or similar build-
ing.

Ground:

A good ground is as necessary as a good antenna. The best
ground is a good electrical connection to a water pipe. If this is not
convenient, a connection to the steam or hot water heating system
will usually serve almost as well. Connections to gas pipes should
be avoided. If nothing of this nature is available, a pipe or metal
rod may be driven into the ground to a depth of several feet, pre-
ferably where the soil is moist. The ground connection should be
made with a ground clamp, the wire being soldered or held securely
by the clamping screw. In any case, the pipe must be scraped or
filed until clean before making the ground connection. Usually,
connecting to more than one ground, for instance to both water and
steam pipes, will improve reception.

Batteries:

Three separate batteries are needed to operate Radiola III-A.
The “A’ battery heats the filaments of the Radiotrons, the “B"
battery supplies the power to the plates for amplification and to
operate the loud speaker, and the “C" battery controls the grid
potential of the Radiotrons so that amplification will be undistorted
and the drain of current from the “B’ battery will be decreased.

The connection of these batteries may best be understood by
reference to the diagram in Fig. 2. Remove the four WD-11
Radiotrons from their sockets while making the battery connections.
In the center are shown five #6 dry cells. These are connected
in paralle], that is, all the outside terminals are connected together
by one piece of wire and then all the center terminals are con-
nected together by another piece of wire. Under no conditions
must these two wires touch each other or the cells will be ruined
in a few minutes. The Radiola III-A is provided with a five con-
ductor cable, one end of which is shown at the top of the figure.
Each of the conductors has a braid of distinctive color. The one
with thegreen braid with yellow tracerand thetagmarked “—A+C"
is to be connected to the negative side of the ‘*A’” battery formed by
the four dry cells. It may be connected to any one of the outside
‘erminals or to the wire which connects them together. The wire
wvith the yellow braid with red and blue tracers and the tag marked

+A—B Gnd" is to be connected to the positive side of the “A"

battery. It may be connected to any one of the center terminals or
to the wire which connects them together. Be sure to make all
connections tightly and securely. Before proceeding further with
the batteries, unpack the four WD-11 Radiotrons from their car-
tons. Turn both knobs marked ‘‘Battery Setting” as far to the
left as possible or until the pointer rests on “OFF". Then insert
the WD-11 Radiotrons in their sockets which are located below the
openings in the panel. The Radiotrons can be inserted in but one
way and that is with the large pin toward the front of the set.
Push them down firmly. Then turn both “Battery Setting”
knobs about a quarter turn to the right. By looking directly down
into each Radiotron, the dull red glow of the filament should be

visible. It will probably be necessary to darken the room or at
least shield the Radiotrons from direct illumination to see the glow
of the filaments. If any filament does not glow see that the Radio-
tron is firmly in its socket, and if the trouble persists, try it in one
of the other sockets in place of a Radiotron which does glow. If it
still fails to glow, the filament is broken and it is of no more use.
Having determined that all filaments are glowing, turn the “Bat-
tery Settings” back to “OFF"” to conserve the filament battery.

Then proceed with the “B'’ battery which is shown to the right
of the figure as consistipg of four of the usual 2214 volt blocks.
These are connected in series, that is, the positive of block number
1 to the negative of block number 2. To do this, provide four
pieces of wire about 8 inches long. Arrange the blocks about as
shown. Call the one to the left number 1. One terminal (nega-
tive) of this block will be marked *“—" or *“ NEG'. Connect this
to a positive terminal on the “A” battery. The other terminal
(positive) of this block (number 1) will be marked “‘+”, “*422L5"
or “Pos”. Connect it to the negative terminal of block number 2.
Also connect the positive of block number 2 to the negative of
block number 3, and the positive of block number 3 to the negative
of block number 4. One of the cable leads has a maroon braid and
a tag marked “+ 20 B’. Connect it to the positive terminal of
block number 1. Another cable lead has a red braid and a tag
marked “‘+ 80 B” Connect it to the positive terminal of block
number 4.

The "C’ battery consists of a 414 volt battery especially
designed for this purpose. One terminal is marked “+ " or ““Pos”.

Connect this by a short piece of wire to a negative terminal on the
‘A’ battery. Connect the remaining cable lead with black braid
and green tracer and with the tag marked “—C” to the terminal
marked ‘“—414""

The wire to the ground connection should be connected to a
positive terminal on the ‘A’ battery. It may not be convenient
to connect so many wires to the same battery terminal but it is
permissible to distribute them over several of the center terminals
so long as they all remain connected together.

Great care should be taken to keep the battery connections
tight, as failure to do so may result in objectionable noises, or
complete inoperation of the set.

OPERATION
Controls:

Battery Setting—The two knobs so marked serve to turn on
and control the current flowing through the filaments of the Radio-
trons. When the set is not in use. both pointers should be turned
as far as possible to the left so that they rest on “OFF"”. The knob
in the center of the panel controls the filament current to the two
Radiotrons to the right while the knob at the left front corner con-
trols the two Radiotrons immediately behind it.

Station Selector—The control so marked serves to adjust the
tuning circuit so that it will respond to the desired wavelength.
The long handle makes accurate tuning easy.

Amplification—The control so marked adjusts the regenera-
tion and thus regulates the sensitivity and selectivity of the set.



Regeneration is obtained by the tickler method and the construc-
tion is such that changing the adjustment of the regeneration
causes no appreciable change in the tuning.

Antenna Binding Posts—There are two types of circuit
available. One is a straight single circuit noted for its sensitivity
and ease of operation. The other is a type of coupled circuit
affording more selectivity. Either may be had at will by con-
necting the antenna to the proper binding post and putting the
link in the proper position. Fig. 3 shows the suggested combina-
tions which have the following properties.

No. 1. Antenna on 4, link open. This is a single circuit con-
nection which on an average antenna will cover the approximate
wavelength range of 200 to 360 meters corresponding to a fre-
quency range of 1500 to 830 kilocycles.

No. 2. Antenna on 3, link open. This is a single circuit con-
nection which on an average antenna will cover the approximate
wavelength range of 250 to 480 meters corresponding to a frequency
range of 1200 to 625 kilocycles.

No. 3. Antenna on 2 and 3, link open. This is a single
circuit connection which on an average antenna will cover the
approximate wavelength range of 315 to 560 meters corresponding
to a frequency range of 950 to 535 kilocycles.

No.4. Antennaon 2and 3, linkon4. Thisisa closed single
circuit which on a very small antenna, such as ar: indoor one, will
cover the approximate wavelength range of 290 to 575 meters
corresponding to a frequency range of 1070 to 520 kilocycles.

No. 5. Antenna on 1, link on 4. This is a selective single
circuit connection which on an average antenna will cover the
approximate wavelength range of 195 to 375 meters corresponding
to a frequency range of 1540 to 800 kilocycles.

No. 6. Antenna on 1, link on 3. This is a selective single
circuit connection which on an average antenna will cover the
approximate wavelength range of 310 to 640 meters corresponding
to a frequency range of 970 to 470 kilocycles.

Finding Signals:

Select a suitable antenna connection according to one of the
combinations shown in Fig. 3. Generally, the first trial may be
made using the single circuit connection with the intermediate
wavelength range, the second combination from the left. If a
loud speaker is to be used, push its cord terminals into the pin
jacks on either side of the word “Output” at the left of the panel.
Then turn both “Battery Setting” knobs to the right until the
filaments of all four Radiotrons glow at a dull red color. If a
1eadset is to be used, push its cord terminals into the pin jacks
just above the words ““1st stage” near the front of the panel, and
then turn only the “‘Battery Setting’’ near the middle of the panel
until the filaments of the two Radiotrons at the right, glow at a
dull red color. The pin jack at the left is positive. The cord tip
on the lead with the colored tracer thread should be inserted in this
jack. The other ‘‘Battery Setting” should be left in the “OFF"
position, unless the loud speaker is used. Then set the “Amplifica-

tion” at about “3”. Turn the *'Station Selector” slowly back and
forth over the scale. If signals are heard, carefully adjust the
“Station Selector” until the signals become loudest and then turn
“Amplification” to the right when the signals should become still
louder. Do not turn “Amplification” to the point where the
signals become distorted or where whistles and howls are produced.
If no signals are heard the first time, turn “‘Amplification” one half
division to the right and try again. Continue this procedure until
results are obtained. If the first antenna combination fails, try
another.

When *‘Amplification” is turned too far to the right, the set
will oscillate. This condition will be apparent by a breathing
noise and usually by whistling noises, the pitch of which varies as
the “Station Selector” is turned slightly. The proper operating
point is just before the set startsto oscillate. Aftera little practice,
it will be possible to tell when this condition prevails. Then the
proper procedure in finding signals is to turn “Amplification” up
to the proper point and then turn “‘Station Selector’ until signals
are heard. Careful adjustments of both “Station Selector”
and “Amplification” will be needed to obtain maximum strength
of signals.

The maximum sensitivity is obtained when a regenerative
receiving set is adjusted so that it is just ready to oscillate. With
some antennae, it may be difficult to reach this condition, which is
indication that the antenna has very high resistance and should
be improved. Oscillation should occur before *Amplification”
reaches “10"”. When a set is oscillating, strong whistling noises
are produced, whose pitch varies as the “Station Selector’ is turned.
Also, much of the static and other interference is stopped but a
characteristic breathing sound is produced. It becomes much
more difficult to tune in a station and it is impossible to get good,
clear reception so that oscillation is to be avoided.

ALSO IF THE RECEIVER IS ALLOWED TO OSCILLATE
IT WILL DISTURB OTHER NEARBY RECEIVERS AND
THEREFORE CARE SHOULD BE EXERCISED TO AVOID
THE OSCILLATING CONDITION, AND WHENEVER THE
RECEIVER DOES OSCILLATE ACCIDENTLY, THIS
SHOULD BE STOPPED IMMEDIATELY BY TURNING
THE AMPLIFICATION CONTROL BACK TO THE PROPER
POINT.

In case it is impossible to make the set oscillate on all antenna
combinations, disconnect the maroon cable lead ( +20B) from the
positive terminal of the first block of the “B’ battery and connect
it to the positive terminal of the second block (+40 volts).

SOME CAUSES OF FAULTY OPERATION

Filaments fail to glow—‘‘A" battery may be exhausted: One
of the leads may be disconnected: One Radiotron or more may
not be making contact in the socket: The filament may be
broken: Connections may be loose: The remedy is obvious in
each case.



No sound is heard—The filaments may not be lighted: The
“B" battery may be disconnected or the leads reversed: The “B"
battery may be exhausted: The leads to the loud speaker or head
set may not be connected: The “C’ battery may be disconnected
If slight noises are heard but no signals, no station within range is
operating.

Howling noise—The antenna may be disconnected or the link
may be open when it should be closed: *‘Amplification” may be
turned too far to the right: The Bias battery may be nearly ex-
hausted.

Music or Speech Distorted—The bias battery connections
may be reversed: The B’ battery may be exhausted.

MAINTENANCE AND REPLACEMENTS

Radiotrons:

Occasionally a Radiotron will become inoperative on account
of a broken filament or a cracked or broken bulb. When this
happens, it should be replaced by a new one of the same type.
Occasionally after many hours of service (about 1000) a Radiotron
will lose its sensitivity. It will usually pay to obtain a new one
when this happens.

In emergency cases, the set may be operated with only one
Radiotron in the group at the left. This Radiotron may be used
equally well in either socket. The quality of reproduction is much
better when four tubes are used, however.

Filament or ‘‘A’”’ Battery:

When the dry cells used for this purpose become discharged
to the point where they will no longer heat the filaments to the
proper temperature, they should be replaced by new ones.

The batteries may be replaced by disconnecting all wires from
battery binding posts. Then the cells may be removed and new
ones connected in their places. Attached to each lead is a marked
metal tag designating to which point the lead is to be connected.
Reference to Fig. 2, will preclude the possibility of an error in con-
nection, and will warrant careful attention. The carbon or center
post of a standard dry cell is positive.

DON'T FORGET TO REMOVE TUBES FROM SOCKETS
BEFORE REPLACING ANY BATTERIES. NEVER BURN
TUBES MORE BRIGHTLY THAN REQUIRED FOR A
REASONABLE SIGNAL.

‘“B’’ Battery:

It is rather difficult to know when these batteries are exhausted,
as there is no external indication except weakened signals. The
best way is to obtain a reliable voltmeter which will indicate up to
100 volts at least and take weekly readings of your batteries.
Discard each block when the voltage per block falls to 17 volts.

Bias or “C’’ Battery:

This battery should be replaced whenever its voltage falls be-
low 4 volts to insure the proper functioning of the Radiola ITI-A.

This procedure may be carried out readily by reference to Fig. 2.
This battery, if of the kinds given in the list recommended, should
last at least six months.

When asking for information about, or for repair parts for,
or when reporting troubles with these sets, please mention the serial
number which may be found on the bottom of the box.

A complete diagram of connections is given in Fig. 4.

A-B Gnd.
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Radiola

Balanced Amplifier

INTRODUCTION

Radiola Balanced Amplifier is a two-tube bal-
anced audio frequency power amplifier, especially
designed for use with the Radiola III, thus pro-
viding loud speaker operation under all conditions
of reception. It gives an advantage over the ordi-
nary cascade amplifier, as the balanced system
minimizes distortion of the voice or music. The
apparatus is mounted on a horizontal panel and
enclosed in a wood cabinet from which a flexible
wire cableis provided for connection to the batteries.

EQUIPMENT

The equipment includes the following:
1. Radiola Balanced Amplifier (less batteries).
2. WD-11 Radiotrons.

BATTERIES

When the Radiola Balanced Amplifier is used
with the Radiola III Receiver, a common “A”
battery for both units is recommended and the
connections are shown in Figure 1.

As the combined units employ four WD-11
Radiotrons, five ordinary 114 volt dry cells, all
connected in PARALLEL, are recommended.

To Rodiolo Balonced Amplifier

BATTERIES REQUIRED

(A) Refers to Filament Lighting or “A" Battery
(B) Refers to Plate or “B’ Battery
(C) Refers to Negative Grid Bias or “C” Battery
(A) Four or six 114 Volt Dry Cells connected in PARALLEL, such as:

4 or 6 Eveready Dry Cell Radio ‘A’ Batteries (214’ x 614’) or,
4 or 6 Manhattan Red Seal Dry Cells (214 x 613'") or,
4 or 6 Burgess No. 6 Dry Cells (2" x 6’ ) or,
4 or 6 Burgess Super Six Dry Cells (218" x 6" ) or,
4 or 6 Ray-O-Vac No. 121t Dry Cells (215" x 614’ or,
4 or 6 Ace No. 6 Dry Cells (218" x 614’’) or,
4 or 6 Columbia Ignitor No. 6 Dry Cells (215" x 614"

NoTE—A two volt Storage Battery may be used if desired.
OR EQUIVALENT

(B) When the Radiola III is used alone, a “B”
battery voltage of 45 is recommended with a “C”
battery voltage of 1.5. When the Radiola III and
the Radiola Balanced Amplifier are used together,
a “B” battery voltage of 90 is recommended for
both. The proper “C” battery voltage is then

4.5. A total of four 2214 volt blocks of “B” battery

will be needed.
(B) Four 22}3 Volt Plate Batteries connected in SERIES, such as:

4 Eveready No. 766 Plate Batteries (654" x 4" x 4’") or,
4 Burgess No. 2156 Plate Batteries (65" x4'"x 3') or,
4 Ray-O-Vac No. 2151 Plate Batteries (6% x 4" x 3") or,
4 Kwik-Lite No. 225 Plate Batteries (634" x4'" x 3') or,
4 Ace No. 115 Plate Batteries (656" x4’ x3') or,
4 Yale No. 1512-V Plate Batteries (6%’ x 4'"x3') ar,
4 Bright Star No. 15-90 Plate Batteries (615" x 4" x 3"") or,
4 Novo No. 268 Plate Batteries (6157 x 4" x 3'")

OR EQUIVALENT

Two 45 Volt Plate Batteries may be used instead of four 2214 Volt blocks
if desired, such as:

2 Eveready No. 767 Plate Batteries (45 Volts) (6" x 634" x 3" ) or,
2 Burgess No, 2306  Plate Batteries (45 Volts) (7%’ x 6%’ x 3”7 ) or,
2 Ray-O-Vac No. 2301 Plate Batteries (45 Volts) (814’ x 674" x 31{’') or,
2 Novo No. 276 Plate Batteries (45 Volts) (8’ x 614’/ x 37/ g or,
2 Kwik-Lite No. 245 Plate Batteries (45 Volts) (81{'' x 63’ x 3" ) or,
2 Bright Star No.30-90 Plate Batteries (45 Voits) (13’ x 4’/ x 3’/ ) or,
2 Yale No. 3045-V Plate Batteries (45 Volts) X 654" x 3" ) or,
2 Ace No. 130 Plate Batteries (45 Volts) (134" x4'" x 3" )

.

,\
co

To Rodiolo I

Fig. 1—Showing Connections for Batteries



OR EQUIVALENT

Note—The plate or ‘B batteries listed are of the large sizes which are
most economical. Other intermediate sizes may be used equally well.

(C) One 414 Volt Negative Grid Bias or '‘C” Battery, such as:

Eveready No. 771 Negative Grid Bias Battery (4’ x 3’ x 134’) or
} R:;fO%L}i]te No. 231-R Negative Grid Bias Batteryga}” x3" x14%") or,
1 Burgess No. 2370 Negative Grid Bias Battery 4’ x 3" x 133"") or,

1 Yale No. 312 Negative Grid Bias Battelgawery 8:,’ ; g:: i }Z:::) g:,

i . B-34-17 Neg. Grid Bias
1t Bright Star No g AR s (]

t Novo No. 288 Negative Grid Bias Battery
OR EQUIVALENT

INSTALLATION

Location:

The input jacks on the Radiola Balanced Ampli-
fier will be in line with the output jacks of the
Radiola IIT when the Amplifier is placed at the left.
Connections may be made by the jumpers furnished
with the amplifier.

Connections to Batteries:

All battery connections are made through the
flexible cables. Proceed as follows:

Connect the five 114 volt dry cells in parallel,
that is, connect all the center binding posts (posi-
tive) together with one piece of wire and then
connect all the outside binding posts (negative)
together with another piece of wire. Under no
circumstances allow these two wires to touch each
other.

Find the two black cable leads which are tagged
“—A+C” and connect them to one of the outside
(negative) battery binding posts.

Find the two red cable leads which are tagged
“+A—B Gnd” and connect them to one of the
center (positive) battery binding posts.

Turn the knobs marked “Battery Setting” to
the left until the pointer rests on “Off”. Remove
the WD-11 Radiotrons from their packages and
place them in the sockets taking care to push
them in firmly until the bases rest against the
socket panels. The large pin is toward the front
of the set. Turn the “Battery Settings” until the

pointers extend to the left. Look directly into
each Radiotron to see that the filament glows
dimly.

Then connect one end of a short piece of wire to
the positive (+) terminal of the “C” battery and
the other end to an outside (negative) terminal
of one of the “A” battery cells.

Find the two yellow cable leads which are tagged
“—C” and connect them to the “—4-—14" terminal
of the “C” battery.

Connect the four “B” batteries in series as shown
in the figure. Using short pieces of wire, connect
che negative (—) terminal of one block to a center
(positive) terminal of one of the “A” battery cells.
Then connect the positive terminal of the same
block to the negative terminal of the second block
and similarly, the positive of the second to the
negative of the third and the positive of the third
to the negative of the fourth.

Find the brown lead from the Radiola III cable
which is tagged ‘““4 20 B and connect it to the
positive terminal of the first “B” battery.

Find the two green cable leads, the one from the
Radiola III being tagged “--40B’" while the one
from the amplifier is tagged “+80B”’ and connect
them to the positive terminal of the fourth “B”
battery.

Connect one of the center (positive) terminals of
an “A” battery cell to the ground clamp.

Connection of Loud Speaker—Push the tips on
the end of the loud speaker cord into the jacks at
the left side of the Amplifier panel.

OPERATION

Turn the knob marked “Battery Setting” to
the right until both filaments glow with a dull red
color. No other adjustments of the Amplifier can
be made or need to be made. The Radiola III
Receiver is to be operated according to the instruc-
tions supplied with it.

When the set is put out of use, turn the knob
marked ‘‘Battery Setting”’ as far to the left as
possible.

Difficulties—If the set fails to operate, there is
always a definite reason. Carefully check all con-
nections to see that they correspond with the direc-
tions given (See Figure 1) noting particularly the
polarity of all the batteries. See that the filaments
of both Radiotrons glow at a dull red heat. If
there is no sound whatsoever and the Radiola III
Receiver is known to be operating well, the ‘“B”’
battery connections to the Amplifier are probably
reversed.



MAINTENANCE

Radiotrons—The WD-11 Radiotrons may be-
come inoperative through a broken filament or
otherwise, in which case they should be replaced
by new ones of the same type.

Filament or “A’ Battery—When the dry cells
used for this purpose become discharged to the
point where they will no longer heat the filaments
to the proper brilliancy, they should be replaced

Plate or “B” Battery—If large size ‘‘B’"batteries
are used, they should last for several months and
frequently longer. When signals become weak with
the filaments at proper temperature, the “B”’
batteries should be replaced by new ones.

Bias or “C” Battery—If the bias battery is
replaced by a new one every time the “B” battery
is replaced, it should give no trouble.

by new ones.
_ /
Mputg 4

Yellow

-C

Red

+4-8

| 2
¢ 3
w Output
5
4
Green
Black
A+ *B

Fig. 2—Diagram of Connections



RADIOLAS III, III-A AND BALANCED AMPLIFIER
USING RADIOTRONS UX-199 AND UX-120

AS Radiolas III, I1I-A and Balanced Amplifier were originally designed and
equipped with Radiotrons WD-11 a few slight changesin connectionsand
operation become necessary when Radiotrons UX-120 are used, as follows:

RADIOLA III-A

In the case of the Radicla III-A two approved methods of use are suggested: the first
being particularly recommended to the layman because of its simplicity; the second being recom-
mended to the dealer who has a service man at his disposal, or to the owner who has the equip-
ment for making the necessary changes.

Method I: (See Figure 1)

A six ohm Rheostat is connected in the battery circuit as shown in Figure 1. The
following equipment will be required:
1 Radiola III-A (Stripped)
1 Radiola Loud Speaker UZ-1325 or Model 100
1 Radiotron UX-199 for detector socket
3 Radiotrons UX-120 for other sockets
4 Na-Ald Adapters Model No. 421-X or Marco Adapters No. 206
1 Six ohm Rheostat (table mounting type)
1 Five foot length lamp cord.
“A” Battery consisting of six standard dry cells, 114 volts each, such as:
6 Burgess No. 6 Dry cells or
6 Eveready Dry Cell Radic “A” Batteries No. 7111 or
6 Columbia Ignitor No. 6 Dry Cells or
6 Ray-O-Vac No. 1211 Dry Cells
OR EQUIVALENT
“B” Battery consisting. of three 45 volt extra large Heavy Duty plate batteries, such
as:
3 Burgess No. 10308 plate batteries or
3 Eveready No. 770 or No. 486 plate batteries or
3 Ray-O-Vac No. 9303 plate batteries
OR EQUIVALENT
“C” Battery consisting of one 2214 volt plate battery (with taps for variable volt-
age) such as:
1 Burgess No. 2156 o1
1 Evereadv No. 766 or
{ Ray-O-Vac No. 2151
OR EQUIVALENT

Before connections are made, the external Rheostat should be turned to its “OFF” posi-
tion (so that movable arm does not touch resistance winding). All connections should then be
checked against Figure 1.

It is important that adapters be fastened to the Radiotrons before they are inserted in the
sockets of the Radiola. The UX-199 Radiotron is inserted in the detector socket, which is the
one nearest the antenna binding posts.

Both “BATTERY SETTING?” controls should be set and permanently left FULL ON,
—that is, turned as far as possible in a clockwise direction.

The filament current to the Radiotrons is turned ON and OFF and is entirely regulated
by means of the external six ohm Rheostat, which for convenience may be mounted on the side
or end of the case of the Radiola.

To insure long life to both Radiotrons and batteries, the external Rheostat should not be
advanced any further than necessary to obtain normal results. However, as the voltage of the
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“A” battery decreases thru use, it will be necessary to advance the setting of the external Rheo-
stat to maintain normal filament terminal voltage. “A” battery renewal is not required until it
becomes necessary to advance the external Rheostat to its maximum current position to obtain
normal results.

Important: Do not attempt to operate the set with only two of the Radiotrons lighted,
for by so doing, excessive filament voltage will be applied.

Method II: (See Figure 2)

No additional Rheostat is required. Only the controls on the panel are used. Two
changes in the wiring by which the rheostats of the Radiola are connected in series, will be re-
quired as shown in Figure 2.

Equipment required for operation is the same as in Method I above except the external
Rheostat and lamp cord are not required. The following tools are necessary to make the change:

1 Screw Driver

1 Small pair pliers

1 Soldering iron.
If it becomes necessary to use additional solder, rosin core string solder is recommended. In
order to avoid trouble resulting from corrosion, soldering paste or acid should not be used.

Pave Five
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RADIOLA III-A
CHANGE WIRES AS FOLLOWS:-

d-e-f 10 d-e-g

h-i-g T0 h-i-]
j-k AND f-1 REMAIN THE SAME

To change wiring of Radiola III-A refer to Figure 2 and proceed as follows:

(1) Remove screws at sides of wooden case. Push several inches of battery cable into case
and lift panel.

(2) Untie strain cord which holds cable to frame of transformer.

(3) Unsolder black flexible lead “h-i-g”” at “g” (fig. 2) and resolder it to “j”.

(4) Without disturbing bus-bar “lI-f”, unsolder flexible battery cable lead “‘d-e-f” and

[{yn1)

resolder to “g” (from which a connection was just removed) thus forming the connec-
tion “d-e-g”.

(5) Fasten strain cord to frame of transformer so that the individual cable leads are re-
lieved of possible tension.

After either or both “BATTERY SETTING” controls have been set at “OFF”. the
UX-199 Radiotron with adapter attached should be placed in the socket nearest the Antenna Bind-

Page Six




ing Posts. The UX-120 Radiotrons with adapters should be inserted in the other sockets. Bat-
teries should be connected in the same manner as shown in Figure 1 except that the external
rheostat and lamp cord are omitted, and a connecting wire must be added to join the “4C” and
“—A” battery terminals.

In operation, both “BATTERY SETTING” controls must be slightly advanced from
the “OFF” position to light the filaments of the Radiotrons. Regulation may then be obtained
by means of either “BATTERY SETTING” control. “A” Battery renewal is not required
until it becomes necessary to advance both “BATTERY SETTING” controls (in a clockwise
direction) to their maximum current positions to obtain normal results.

Keeping the “BATTERY SETTING” controls as low as possible consistent with normal
operation, insures long life to both Radiotrons and batteries.

RADIOLA III AND BALANCED-AMPLIFIER

Best operation of the Radiola III and Balanced-Amplifier will be realized when Radiola
IIT is equipped with 2 UX-199 Radiotrons and Radiola Balanced-Amplifier with 2 UX-120

Radiotrons.

2-0x-120

/" RADIOTRON

. 2- UX-199
,_ (RADIOTRON

BATTERY CABLES\\

o // @
o1 b 1= /// 7P
%) I'S) (8] e 2o o 7 4
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L
22
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90 VOLIS —

i
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ﬁ‘.b +124® 445

Z
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2 UX-199 RADIOTRONS FOR RADIOLA-III
1 UX-120 RADIOTRONS FOR RADIOLA BALANCED-AMPLIFIER
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A six ohm external rheostat is connected in the battery circuit according to the diagram
in Figure 3. The following apparatus will be required:
1 Radiola III (stripped)
1 Radiola Balanced-Amplifier (stripped)
1 Radiola Loud Speaker UZ-1325 or Model 100
2 Radiotrons UX-199 for Radiola 111
2 Radiotrons UX-120 for Radiola Balanced-Amplifier
4 Na-Ald Adapters Model 421-X or Marco Adapters No. 206
1 Six ohm Rheostat (table mounting type)
1 Five foot length lamp cord.
“A” Battery consisting of six standard dry cells, 115 volts each, such as:
6 Burgess No. 6 Dry Cells or
6 Eveready Dry Cell Radio “A” Batteries No. 7111 or
6 Columbia Ignitor No. 6 Dry Cells or
6 Ray-O-Vac No. 1211 Dry Cells
OR EQUIVALENT

“B” Battery consisting of three 45 volt extra large Heavy Duty plate batteries,
such as:
3 Burgess No. 10308 plate batteries or
3 Eveready No. 770 or No. 486 plate batteries or
3 Ray-O-Vac No. 9303 plate batteries
OR EQUIVALENT

“C" Battery consisting of one 2214 volt plate battery with taps for variable volt-
age (tapped battery necessary in this case) such as:
1 Burgess No. 2156 or
1 Eveready No. 766 or
1 Ray-O-Vac No. 2151
OR EQUIVALENT

Before connections are made, the external rheostat should be turned to its “OFF" posi-
tion (so that movable arm does not touch resistance winding). All connections should then be
checked against Figure 3.

It is important that adapters be fastened to the Radiotrons before they are inserted in
the sockets of the Radiola. The 2 UX-199 Radiotrons with adapters are then inserted in the
Radiola I1I and the 2 UX-120 Radiotrons with adapters in the Balanced-Amplifier unit.

Both “BATTERY SETTING” controls should be set and pernfanently left FULL ON,
that is, turned as far as possible in a clockwise direction.

The filament current to the Radiotrons is turned ON and OFF and is entirely regulated
by means of the external six ohm Rheostat, which for convenience may be mounted on the side or
end of the case of either receiver or amplifier unit.

To insure long life to both Radiotrons and batteries the rheostat should not be advanced any
further than necessary to obtain normal results. As the voltage of the “A” battery decreases
thru use, however, it will be necessary to advance the setting of the external rheostat to maintain
normal filament terminal voltage. ‘A’ battery renewal is not required until it becomes neces-
sary to advance the external rheostat to its maximum current position to obtain normal operation.

Important: Do not attempt to operate the set with only two of the Radiotrons lighted,
for by so doing, excessive filament voltage will be applied.
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RADIOLA 111

Improved operation of the Radiola 111 may be realized when it is equipped with the new
type Radiotrons. Two methods are here suggested: the first is particularly recommended for
reception of signals from distant broadcast stations where higher voltage amplification is de-
sired; and the second, which makes available greater loud speaker output without distortion,

is particularly recommended for loud speaker operation from local stations where the input en-
ergy to the receiver is high.

Method I: (See Figure 4)

Two UX-199 Radiotrons are used with a 20 ohm external Rheostat to control the
filament current. The following equipment is required.

I Radiola III (Stripped)

1 Radiola Loud Speaker UZ-1325 or Model 100
2 Radiotrons UX-199

2 Na-Ald Adapters Model 421-X or Marco Adapters No. 206

\_FLEXIBLE

LAMP CORD
g g'
20 OKWM _/
RHEQSTAT

Wil

43 voLT
“C" BATTERY

+

" 2 EXTRA LARGE
3 2VQLT DRY 4?\}},5“‘;‘ S HEAVY- DUTY "B" BATTERIES
J

-
FIGURE 4 GROUND =

RADIOLA - 111
2 UX-199 RADIOTRONS
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1 Twenty ohm Rheostat (table mounting type)
1 Five foot length of lamp cord.
“A” Battery consisting of three standard dry cells 114 volts each, such as:
3 Burgess No. 6 Dry cells or
3 Eveready Dry Cell Radio “A” Batteries No. 7111 or
3 Columbia Ignitor No. 6 Dry Cells or
3 Ray-O-Vac No. 1211 Dry Cells
OR EQUIVALENT

“B” Battery consisting of two 45 volt large or extra large plate batteries, such as:

Large Extra Large
2 Burgess No. 2308 or 10308 or
2 Eveready No. 772 or 486 or 770 or
2 Ray-O-Vac No. 2303 or 9303

OR EQUIVALENT

“C” Battery of 414 volts, such as:
1 Burgess No. 2370 or
1 Eveready No. 771 or
1 Ray-O-Vac No. 231-R
OR EQUIVALENT

Method II: (See Figure 5)

One UX-199 Radiotron is used in the detector socket (nearest the antenna binding
posts), and one UX-120 Radiotron is used in the amplifier or left hand socket. As in Method
I, a 20 ohm external Rheostat is used to control the filament current.

The following equipment is required.
1 Radiola III (stripped)
1 Radiola Loud Speaker UZ-1325 or Model 100
1 Radiotron UX-199 for the detector socket
1 Radiotron UX-120 for the amplifier socket
2 Na-Ald Adapters Model 421-X or Marco Adapters No. 206
1 Twenty ohm Rheostat (table mounting type)
1 Five foot length of lamp cord.
“A” Battery consisting of three standard dry cells 114 volts each, such as:
3 Burgess No. 6 Dry Cells or
3 Eveready Dry Cell Radio “A” Batteries No. 7111 or
3 Colurnbia Ignitor No. 6 Dry Cells or
3 Ray-O-Vac No. 1211 Dry Cells
OR EQUIVALENT

“B” Battery consisting of three 45 volt large or extra large plate batteries, such as:

Large Extra Large
3 Burgess No. 2308 or 10308 or
3 Eveready No. 772 or 486 or 770 or
3 Ray-O-Vac No. 2303 or 9303

OR EQUIVALENT

“C” Battery consisting of one 2214 volt plate battery (with taps for variable

voltage), such as:
1 Burgess Ne. 2156 or
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1 Eveready No. 766 or
1 Ray-O-Vac No. 2151
OR EQUIVALENT

Figure 5 shows diagram of connections.
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RADIOLA- III
| UX-199 RADIOTRON
1 UX-120 RADIOTRON

Before connections are made the external Rheostat should be turned to its “OFF” position
(so that movable arm does not touch resistance winding). All connections should then be checked
against Figure 5.

It is important that adapters be fastened to the Radiotrons before they are inserted in
the sockets of the Radiola. The UX-199 Radiotron is inserted in the detector socket which is the

one nearest the antenna binding posts.

The “BATTERY SETTING” control should be set and permanently left FULL ON,
that is, turned as far as possible in a clockwise direction.

The filament current to the Radiotrons is turned ON and OI'F and is entirely regulated
by means of the external twenty ohm Rheostat, which for convenience may be mounted on the

side or end of the case of the receiver.
Important: Keep the external Rheostat setting as low as possible consistent with normal

operation to insure long life to Radiotrons and batteries.
Page Eleven
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Radiola IV

INTRODUCTION
RADIOLA IV is a complete dry cell operated vacuum tube

regenerative receiver and amplifier, including a self-

contained loud speaker. The only accessories not pro-
vided are the antenna equipment and ground connection. Full
instructions are given in another section for the erection of
antenna and for the ground connection.

UNPACKING

NPACKING Radiola IV is so important a step that it
U will be found well worth while to follow these directions
carefully. Radiola IV is wrapped in waxed paper as a protection
against moisture, and is suspended in a special shock absorbing
cradle. The rounded openings at either side of the case allow
place for the hands to grasp the entire cradle and lift it free
from the case. Next cut away the suspension strings of the
cradle, care being taken that Radiola IV is subjected to no
severe jars as it is removed.

Remove waxed paper; turn cabinet hottom side up, placing
it on a smooth soft surface to avoid scratching or marring the
finish. When turning or handling cabinet. care should be used
to prevent cover from opening, thereby damaging the finish,
stay joint or hinges.

A package containing four (4) wooden feet and eight (8)
screws will be found in bottom of packing case, held in place
by burlap strip nailed to cleat.

These wooden feet are marked 1, 2, 3, 4, corresponding to
same marks on bottom of cabinet. Feet should be screwed to
cabinet and cabinet turned over and placed on its feet. Care
should again be used in turning to keep cover closed.

The top of the case should now be lifted, whereupon the
automatic catch will hold it in position. This exposes the vacuum
tube cradle and the battery racks. No attempt should be made to
remove the box to the right before the battery terminal hoard
which holds it has been removed: loosening the thumbscrews
at either end will accomplish this. The box contains a pair of
sensitive telephone receivers, a plug to accommodate the tele-
phone cord tips, flexible silk covered connection cords with
plugs for connecting to the antenna and ground posts of the
antenna protector, two short connectors for use in connecting
the three dry cells (‘““A” battery) and one UV-199 Radiotron.

In the left rear of the cabinet interior there is a three com-
partment casting for holding the dry cells (“A” battery) in place.
For shipment, these compartments are used to hold three of the
four vacuum tubes supplied with the set. The thumbscrews
of the large clamp should be loosened to remove the tubes in
their wadding.

The necessary batteries specified below are packaged
separately and will be supplied by the retail dealer.

BATTERIES REQUIRED

A. Three dry cells 114 volts each, for lighting the filaments,
254 in. diameter or square by 614 in. high, such as
Columbia No. 6, Mesco ‘“‘Red Seal,” Burgess ‘‘Super Six,”
or t:,iquiva]ent. Either the square or round style may be
used.

B. Four “B” or plate batteries, each 2214 volts, 2% in.
x 23 in. x 414 in, such as Burgess No. 5156 BP,
Eveready No. 768, or equivalent.

C. One ‘.‘C” or grid bias battery, 414 volts, 3§ in. x 14
in. x ‘24 in.,, such as Burgess No. 432, Eveready No.
751, or equivalent.

INSTALLING BATTERIES

ATTERY installation may begin with the small 414-volt
grid bias battery. similar to that used in flat pocket flash-
lights. This should be inserted in the special compartment
provided in the rear of the right hand or “‘B” battery rack, in
such position that its protruding brass strips will make connection
with the spring contacts projecting to tEe rear from the under
side of the long battery terminal board which holds the “B”
batteries in place. The negative (long post) of the grid bias
battery should be placed toward the right. The battery clamp
should not be fastened down, however, until the four oblong,
2214-volt “ B’ batteries have been placed in their compartments.
The four “B’ batteries are placed side by side in their com-
partment as shown in Fig. 1. Counting from the left, the first
and third batteries are located with their (-) binding posts
toward the rear, and the second and fourth batteries with their
(+) red leads toward the rear.

Next, the three 1}4-volt dry cells should be placed in the
rack at the left and made secure by tightening the thumbscrews.
These are connected in series by means of the two short con-
nectors which come packed in the box with the head telephones
(see Fig. 1). Starting from left to right on the three cells
in their rack, fasten one end of a connector to the minus or
edge post of cell No. 1 at the extreme left, to the plus or center
post of cell No. 2. The second connector should be used to
connect cells No. 2 and 3 in the same manner. Then the several
wires which attach to the terminal board of the radio unit should
he connected to the different hatteries as follows:

1. The gray wire tagged “A+414 V.” connects with the cen-

ter (Positive) post of the “A™ dry cell at the extreme left.

2. The green wire tagged *+Bias” connects with the left

hand terminal post, marked “+Bias” on the battery
terminal board.



Interior View Showing Battery Connections

Fig. 1

A—114-volt dry cells (“A”" battery--square or round style
may be used).

B—221%-volt dry batteries (“‘B” battery).

C—414-volt dry battery (“C” battery—long blade toward
right).

D—Jumpers.

E—Clamping screws for battery board.

F—Minus (—) binding post terminals

G—Plus (+) red leads.

H—UYV-199 Radiotrons.

J—6 to 9 Megohm grid leak.

K—Highest Value Transformer Resistance.

L—Medium Value Transformer Resistance.

M-—Lowest Value Transformer Resistance.

N—Volume Control.

3.

The golden brown wire tagged ‘“~Bias’’ connects with the
next terminal post to the right marked “-Bias” on the
battery terminal board.

. The small green wire jumper marked “A-414 V.”attached

to the terminal marked *“+ Bias” connects with the edg
(-) post of the third “A” dry cell.

. The black wire tagged “~90 V.” connects with the nega-

tive (-) binding post terminal in the left rear corner of
the left hand “B” battery.

. The yellow wire tagged “B+45 V.”connects with the bind-

ing post terminal in the left rear corner of the third
“B” battery from the left.

. The red wire tagged “4+90 V.” connects with the right

hand terminal post marked “+490 V.” on the battery
terminal board.

8. The red flexible lead (+) in the left rear corner of the
right hand “B” battery is also connected to this ter-
minal marked *“--90 V.”

9. The three remaining red flexible “B” battery leads
(positive) are connected to the negative binding post
terminals of the adjacent battery to the right.

10. The two brown silk covered flexible wires with plugs
connect with the Antenna and Ground posts of the an
tenna protector and plug into their respective jacks a.
the rear of Rudiola 1V. The plug with the red insert
should be used as the Antenna Plug.

OPERATION

Vacuum Tube Precautions. Due to the unusually small
filament, the vacuum tubes should be very carefully handled.

Before inserting the tubes, be sure that the filament rheo-
stat on the panel is “OFF.”

Do not forget to turn the filament pointer to “OFF”
when the set is not in use, for if tubes are left lighted, their
life and the life of the battery will be prematurely shortened.
Each time the tubes are used, it is well to look inside to see
that all three are lighted and not at excessive temperature.

Insert one tube in each of the three sockets, and put the
extra tube, in its wrapping, down in the bottom of the cabinet.
In putting the tubes into the sockets, turn the tube until the
pin drops into the slot, then turn slightly to the right.

Before closing the cover, be sure that the small “volume
control” switch on the top of the radio unit is turned toward
the rear of the set.

Now turn on the filaments as explained in next paragraph,
set the “INTENsiTY” pointer at zero and the set may be tuned.

Filament. The “FiLament” knob controls the brilliancy
of the filaments. When the batteries are new, the proper setting
of the filament pointer should be somewhere between 1 and 4.
As the batteries grow older, it will be necessary to turn the
pointer further to secure normal operation.

When a station is heard, slowly decrease the filament bril-
liancy until the signal strength begins to diminish, then increase
the brilliancy just sufficient to restore full signal strength.
Burning the filaments brighter than necessary decreases the
life of the vacuum tubes. . '

Tuning. Tuning involves the manipulation of the
wavelength control so that the apparatus may be adjusted
for a maximum signal from the broadcasting station. First,
the head telephones should be connected to the plug and inserted
in the jack marked “sTaGeE 1.” After adjustments have been
made, the plug may be removed, which will automatically
throw on the loud speaker. The “wavELENGTH” knob should
he rotated very slowly back and forth over its scale until a
voice or musie is heard in the head telephones. When the
wavelength control has been adjusted at the point where the
sound is loudest, the next step is to increase its intensity.

The final careful adjustment of the “waveLeENGTH” control
should be made by turning the “vErNIER” knob in the bottom
center of the panel.

Intensity. For the proper regulation of the “INTENsITY”
control, one should grasp the wave changing control with the
left hand, and the “INTENSITY”’ knob with the right. Now, with



the right hand, advance the “INTENsITY” pointer to the position
where best increase of signal strength is obtained.

Should it be advanced too far, a click will be heard in the
telephones and then all signals will have a “mushy” sound.
At this point the receiver becomes a transmitler and seriously inter-
feres with neighboring radio receivers. This condition of oscilla-
tion must be avoided, but if it does occur, immediately turn the
intensity control backward until the signal clears up.

When the “INTENsITY knob has been adjusted to the position
at which it works loudest and clearest, both the “wAvELENGTH”
and “INTENSITY” pointers may be turned slightly back and forth,
until the utmost degree of regeneration is obtained. The point just
before oscillations start is the most sensitive and most selective
condition of the receiver. There is also a condition in which
the tubes are on the verge of oscillating. The signals are heard,
but the quality is very poor. This condition can be avoided by
turning the “INTENsITY’’ control slightly in the direction of zero.

RADIOLA IV

PORCELAIN TUBE
[ NO./4 COPPER

WELD WIRE

PROTECTOR

RUBBER COVERED
GM WIRE

WATES
PIPE

Fig. 2. Installation of Radiola IV

If the signals are coming from a nearby station, they may be
so powerful that the amplifying tubes increase them to an
intensity greater than necessary. This will also give poor
quality of reproduction. The little switch inside the set and
adjacent to the tubes gives three steps of decreasing intensity
with increasing clarity, as the switch is turned toward the front
of the set. Be sure to turn it back when you wish to listen
for distant signals. Further reduction in signal strength may be
obtained by using a small antenna, by turning the “INTENsITY”
knob counter-clockwise, or by slightly detuning the signal
with the “wAvELENGTH” knob. This simultaneous ad justment of
“wAVELENGTH and “INTENSITY” knobs is simple enough for any
one to perform, yet there is a proficiency which comes of practice
that will enable one to n.zhe the more careful adjustments
necessary to the tuning and amplification of more distant
stations. To obtain extreme ranges from Radiola IV, the
head telephones should be plugged in the jack of ‘“‘sTAGE 2" on
the control panel. The loud speaker 1s automatically dis-
connected when this is done. When the head telephones are
not in use, they may be placed inside the cabinet, over the horn,

WC OCVC TC IC

Fig. 3. Front View of Coutrol Panel

FC—Filament Control.

WC—Wavelength Control.
IC—Intensity Control.
VC—Vernier Control.

OC—TFirst Stage Telephone Jack.
TC—Second Stage Telephone Jack.

GENERAL INFORMATION

Care and Maintenance. The antenna and ground
should be inspected occasionally to see that connections have
not become corroded, and that insulators are not dirty or broken.
Poor connections or bad insulators will increase the enerygy
losses in the system and will give poor and irregular reception.
It will also be well, after the set has been in service a year, to
put a drop (not more) of oil on the intensity and wavelength
shaft bearings inside the set. Clean the exterior surface of the
cabinet as you would any fine piece of furniture.

Replacements. The batteries and the tubes are the only
parts that will need to be replaced, unless some other part is
accidentally broken.

To replace the batteries, first carefully disconnect all wires
from the batteries themselves, and remove the old batteries
from the racks. It is not necessary to disconnect the leadsfrom
terminal boards.

POSSIBLE DIFFICULTIES
Faulty Operation, Its Causes and Remedies. Any-

th.mg. which tends to increase resistance, or decrease insulation,
will give poor operation. Asthe batteries grow old, they decrease
in voltage, and increase in resistance. As the tubes grow very
old, the filaments become less and less effective. Each fault
however, suggests its own remedy.

) 1. Poor connections in antenna or ground wires or defective
insulation of antenna.
2. “FILAMENT” control not properly adjusted.

. 3. Batteries exhausted (indicated by low filament bril-
liancy, weak signals and distortion).

4. Battery cormections improperly made, poor or broken.



5. “INTENSITY" control not in correct adjustment.

6. Poor or broken connections in telephone cord or plug.
7. Inoperative vacuum tubes.

8. Glass tuhe resistances fallen out of their mountings.

If you are not sufficiently familiar with the technical points
enumerated above call in the nearest Radiola dealer to assist
you.

In general the troubles common to radio sets and in fact
all electrical apparatus are reduced to a minimum .in the

Radiola 1V
ERECTION OF ANTENNA

Outdoor Antenna. The receiving antenna is the ex-
posed conductor by means of which a small portion of the energy
sent out by the distant transmitter is collected. So far as
possible, it should be placed above the tops of surrounding
buildings and trees and must be thoroughly insulated so that
no portion of the very small amount of energy picked up may
be lost.
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Fig, 5. Schematic Wiring Diagram of Radiola IV

Fig. 4 shows how to string the antenna wire and make
the connections. A span of about 80 feet is desirable and
should be 25 feet or more above the ground. In general, recep-
tion improves with increased height. If the suggested length
and height cannot be secured approach them as nearly as pos-
sible. The antenna should be at right angles to electric light,
power, and telephone wires and, if practicable, at least 15 feet
distant from them. It must not be touched by any object
except the insulators. The same precautions apply to the lead-in
wire, which should be a continuation of the antenna wire with-
out any joints and run as directly as possible to the receiver.

The ground wire (14 B.&S. gauge) should be connected
as directly as possible by means of a ground clanip to the house
water pipe, or to a pipe driven deeply into moist ground. The
groundpwire and the pipe should be well scraped and cleaned
at the point of connection. For the protector use Model UQ-1310
which has been approved and listed by the Underwriters’ Labora-
tories. Install it where the lead-in wire comes into the house.
Thg antenna system as described and as shown in the diagram
is in accordance with National Electric Code Standards.

The instrument should be located conveniently near to the
protector. Attach the plug cords to the antenna and ground
terminals of the protector, and plug them into the jacks in
the rear of the set. There are two antenna jacks, one for wave-
lengths between 200 and 400 meters, and one for wavelengths
between 350 and 600 meters. Since most of the broadcasting
stations send on wavelengths between 360 and 400 meters,
they may be received with the antenna plugged into either of
the jacks. If the low wave jack is used, they will tune between
7 and 10, while if the high wave jack is used they will tune
between 0 and 3 on the wavelength dial.

Indoor Antenna. 1In receiving nearby stations, an
indoor antenna even as short as 20 to 30 feet will usually give
satisfactory results and will have considerable selectivity.
This is because of the extreme sensitiveness of the instrument.
The indoor antenna may consist of a wire run the length of the
attic or just below the ceiling of an ordinary size living room.
The same ground connection 1s used as previously described,



RADIOLA V

MODEL AR-885

RADIOLA V, when used with an average antenna, will receive radio telephone
and telegraph signals of any wavelength between 180 and 700 meters. By the use of
the easily installed longwave coil system (Model UL-1340), the set can be changed to
receive wavelengths of from 650 to 1150 and 1450 to 2800 meters. A regenerative
tuning system, vacuum tube detector, and two stages of audio frequency amplification
are provided. For head telephone reception from nearby broadcasting stations, a sen-
sitive mineral detector is supplied.

For a complete equipment, the following items are required:

RADIOLA V.

One UV-200 Radiotron (Detector).

Two UV-201 Radiotrons (Amplifiers).

Batteries:
One 6-volt 40- to 80-ampere-hour storage battery.
Two 2215-volt “B” batteries (one with 18-volt tap).

Antenna Equipment (ask for G-E Model AG-788).

One Pair of Head Telephones with Plug (Model UD-824).

A loud speaker may also be used if desired.

ANTENNA SYSTEM

The accompanying drawing shows the correct arrangement of the antenna. A
span of from 75 to 100 feet is desirable and should be 25 feet or more above the ground.
Reception improves with increased height. If the suggested length and height cannot
be secured, approach them as nearly as possible. The antenna should be at right angles
to electric light, power, and telephone wires, and, if practicable, at least 15 feet distant
from them. It must not be touched by any object except insulators. The same
precautions apply to the lead-in wire, which should be a continuation of the antenna
wire without any joints and run as directly as possible to the receiver. In receiving
nearby stations, an indoor antenna even as short as 20 to 30 feet will usually give
satisfactory results and will have considerable selectivity. The indoor antenna may
consist of a wire run the length of the attic or just below the ceiling of an ordinary
size living room.

Ground connection is a necessary part of every antenna. The ground wire (rubber
covered No. 14 gauge) should be connected as directly as possible to the house water
pipes by means of a ground clamp. If water pipes are not available, use a pipe driven
deeply into moist ground and as near to the set as practicable. The ground wire and
the pipe should be well scraped and cleaned at the point of connection. For a pro-
tector use Mndel UQ-1310 or some other approved device. Install it where the lead-in
wire enters tne house and connect as shown in the diagram. The installation described
and shown in this diagram is in accordance with National Electric Code standards.

INSTALLATION

Locate RADIOLA V near the lead-in and protector. Lift the mahogany top and
remove the covers of the units by pushing upwards on the catch and lifting the covers
backward and up.

When making connections to the receiver, use a long screw driver. Insert the wire
in the hole in the terminal before loosening the screw inside the case. Then loosen the
screw until the wire can be pushed all the way in, after which tighten the screw.

Run a wire from the antenna terminal of the protector to the antenna terminal
on the left end of the receiver. Connect the ground terminal of the protective device
to the ground terminal on the left end.

Locate the storage battery in any convenient place. If this is at any considerable
distance from tl e set, use heavy leads. Locate the plate ‘B’ batteries as near the
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across the 6-volt storage battery and the middle terminal to the negative (—) of the
40-volt plate battery, omitting the connections from the ‘“—40 V.” terminal of the
receiver to the plate battery.

The terminals on the right end of the receiver are for use in connecting a loud
speaker, which will be automatically disconnected when a telephone plug is inserted
in any jack.

Before inserting the tubes, be sure that the filament knobs are set at “OFF.”
Place the tubes in the sockets as indicated in the cut and turn into place. The grid
leaks should be in position in the clips as shown.

After the covers and top have been replaced, the illumination of the tubes can be
observed through small holes in the front.

Radiola V is now ready for operation.
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OPERATION

Adjust the telephones snugly to the ears and see that the telephone plug is properly
connected to the cord from the phones.
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USE OF CRYSTAL DETECTOR

Leave the filament knobs in the ‘“OFF” position and bring the two detector
minerals into contact, using the lower thumbscrew to adjust the pressure, and the
upper knob to move the arm. Do not touch the metal parts. If there is any dirt or
dust on the mmerals, clean them by scraping lightly with a penknife. Insert the
telephone plug in the left-hand jack.

Move the “WAVELENGTH” knob slowly over the scale until signals are
heard and let it remain at the point where they are loudest. The final adjustment for
wavelength is made with the Vernier knob in the lower left corner. The detector may
be readjusted in search of a more sensitive point. This completes the wavelength
adjustment. Signals from 180 to 400 meters will be found between ¢ and 100 on the
dial, and from 380 to 700 meters between 100 and 200.

Always separate the minerals when they are not being used for crystal detector
reception.

USE OF VACUUM TUBES

Turn the filament knobs counter-clockwise to bring the tube filaments to proper
brilliancy. This is a little less bright than the ordinary incandescent lamp with UV-200

and UV-201

Radiotrons. Second Amplifier UV-201

Plug the First Amplifier UV-201

telephones DetectorUV-200 or UV 201
into the

second jack
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left. A click
should be
heard in the
telephone
when the OGridLeak | ;
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serted or PR-5167 [
withdrawn.
Set the
“INTENS-
ITY” knob
at“0.” Tumn
the“WAVE-
LENGTH”
knob slowly
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PR-523




until a signal is heard, and leave it at the point where the signal is loudest. If no
signals are heard, or if they are very weak, slowly turn the “INTENSITY” knob
clockwise, still searching for signals with the “WAVELENGTH"’ knob.

When signals are heard, turn the “INTENSITY” knob still farther to increase
the signal strength. Should it be advanced too far, a click will be heard in the tele-
phones and then all signals will have a “mushy” sound. At this point the receiver
becomes a transmitter and seriously interferes with neighboring radio receivers. -This
condition of oscillation must be avoided, but if it does occur, immediately turn the
“INTENSITY” control backward until the signal clears up.

Move the telephone plug to the next jack at the right. The signals will now be
much louder, and slight readjustment of the “INTENSITY” and “FILAMENT”
controls may be necessary, particularly the detector tube filament, to get maximum
sensitivity. The second stage of amplification can then be added by moving the tele-
phone plug to the last jack.

If a loud speaker is to be used, pull out the telephone plug and readjust the set
in accordance with signals from the loud speaker.

In some cases it may be possible to use both amplifying stages on the head tele-
phones, but ordinarily the signals from the second stage will be too loud for comfort:
The filament controls for tubes that are not in use should be turned to the “OFF”
position.

If the loud speaker signals are not as loud as desired, they can be intensified slightly
by removing the 14 megohm grid leaks from the clips in the rear of the two amplifier
tubes. The purpose of these grid leaks is to improve the quality of the signal.

When the receiver is not in use, disconnect the batteries by turning all the filament
knobs to the “CFF’’ position.

POSSIBLE CAUSES OF FAULTY OPERATION

(1) Poor or broken connections in antenna or ground wires, or defective insula-
tion of antenna.
(2) “FILAMENT,” “INTENSITY,” or “WAVELENGTH"” knobs improperly
adjusted.
(3) Batteries exhausted (indicated by low filament brilliancy, or weak signals
and noisy operation).
(4) Battery connection improperly made, or broken.
(5) Poor or broken connections in telephone cord or plug.
(6) Grid leak omitted.
(7) Coil system not properly seated in contacts.
(8) Inoperative vacuum tubes.
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How to Add “C” Battery to Radiola
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RADIOLA VI

MODEL AR-895

RADIOLA VI provides three stages of RADIO FREQUENCY AMPLIFICA-
TION, a VACUUM TUBE DETECTOR, and two stages of AUDIO FREQUENCY
AMPLIFICATION over a wavelength range of from 200 to 5000 meters. It is designed
for use on a loop antenna with a parallel variable air condenser for tuning purposes.

This method of radio receiving combines the advantages of directivity with a
minimum of interference from static, and local electrical disturbances. The use of a
loop eliminates the necessity of erecting an outdoor antenna. Either a loud speaker
or head telephones can be used, depending on the distance from the broadcasting
station.

The following material is required for a complete equipment:

Radiola VI

One UV-200 or UV-201-A Radiotron (Detector)

Five UV-201 or UV-201-A Radiotsons (Amplifiers)

Loop antenna (Model AG-1380 is recommended)

Variable Air Condenser of approximately 0.0007 to 0.001 microfarad max-
imum capacity (Model UC-1820 is recommended)

Batteries:
One 6-volt 80- to 120-ampere-hour storage battery
Two 2214-volt “B’ batteries (one with 18-volt tap)
One Pair of Head Telephones with Plug (Model UD-824)

A loud speaker may be added if desired.

INSTALLATION

A loop for receiving broadcast wavelengths should consist of ten turns of wire
such as single lamp cord or bare or stranded copper at least No. 18 B. & S. gauge
spaced about 34 in. apart and wound upon a wooden frame three feet square. Pro-
vision should be made so that the number of turns in use may be varied from
five to ten. Mount the loop so that it can be rotated about a vertical axis. With
this loop use a small variable air condenser, about 0.0007 to 0.001 microfarad maximum
capacity, to constitute the tuning system.

Set RADIOLA VI upon a table in a desirable place and put the loop and condenser
immediately at the left. Lift off the mahogany top and remove the covers of the units
by pushing upward on the catch and lifting the covers backward and up. Locate the
storage battery in any convenient place. If this is at any considerable distance from
the set, use heavy leads. Place the ‘B’ batteries as near the receiver as possible.

When making connections to the receiver, use a long screwdriver. Insert the
wire in the hole in the terminal before loosening the screw inside the case. Then
loosen the screw until the wire can be pushed all the way in, after which tighten
the screw. Connect the tuning condenser and loop in parallel and extend the connec-
tions to the two “INPUT” terminals on the left end of the unit.



When using Radiotron UV-200 as the detector, connect the batteries as shown in
the diagram. When Radiotron UV-201-A is used as the detector (which will give less
critical but not quite so good results as the UV-200), omit the lead from the 18-volt
tap of the battery to the terminal marked 418 V.,”” and connect the two terminals
418 V.” and “+440 V.” on the rear of the set h!y a short wire.

When using Radiotron UV-200 as a detector, better results are sometimes ob-
tained by very accurate adjustment of the plate voltage. This can easily be accom-
plished by connecting the outside terminals of the Model PR-536 Potentiometer
(purchased separately) across the 6-volt storage battery and the middle terminal
to the negative (—) of the
40-volt plate battery,
omitting the connections
from the “—40 V.” ter-
minal of the receiver to the
plate battery.

If a loud speaker is
used, it may be perma-
nently connected to the
“OUTPUT” terminals at
the right end of Radiola
V1. When thus connected,
the loud speaker will auto-
matically be disconnected
when a telephone plug is
Plus (+) Red inserted in any one of the

Minus (-) Black jacks, and will automati-
cally be reconnected when
the plug is removed.

Turn all six “FILA-
MENT"” rheostat knobs
clockwise to “‘OFF’”’ before
putting the tubes in their
sockets. Place a UV-200
Radiotron in the left-hand
socket of the Detector-Amplifier unit, and UV-201 or UV-201-A Radiotrons in all
the other sockets. The tubes are put in place by lining up the pin in the base with
the slot in the socket, pressing downward on the tube, and then turning it to the
right into position. The grid leaks should be in the clips as shown and need not be
disturbed.

After the covers and top have been replaced, the illumination of the tubes can
be observed through small holes in the front.

RADIOLA VI is now ready to operate.

OPERATION

Adjust the telephones snugly to the ears and plug into the left telephone jack,
marked “DETECTOR.” A click should be heard on inserting or removing the plug.

Turn the “FILAMENT"” knobs counter-clockwise to bring the tube filaments to
proper brilliancy. This is a little less bright than the ordinary incandescent lamp with



UV-200 and UV-20i Radiotrons, and is usually obtained with a setting of from 50 to
100 on the “FILAMENT” knobs. Forproper illumination of the UV-201-ARadiotrons,
see the instructions accompanying tubes. The setting of the dial in this case will
usually be between 10 and 50. Whenever one or both of the audio frequency
amplifier stages are not in use, turn the respective knobs to “OFF.” This does not
apply to the radio frequency amplifier, as all three of its tubes must be lighted when the
set is in operation.

Turn the “STABILIZER” knob to about 50. Set the wavelength switch knob
in the lower left corner to the proper position, pulling it out to receive wavelengths
between 200 and 500 meters, and pushing it in for wavelengths between 500 and
5000 meters. Tune to the desired signal by turning the variable condenser knob over
the scale until a signal is heard. Set the knob at the point where the signal is loudest.
Rotate the loop about a vertical axis, setting it also in the position of the loudest
signal. Experience in operation will indicate the correct number of turns of the loop
which will give the most satisfactory results.

Adjust the “STABILIZER” knob to the position of best signal strength. The
intensity will increase as the knob is turned clockwise, but at some position the signal
quality will be destroyed. At this point the receiver becomes a transmitter and seriously
interferes with neighboring radio receivers. This condition of oscillation must be
avoided, but if it does occur, immediately turn the “STABILIZER” control backward
until the signal clears up.

After “tuning in” by the above method, the telephone plug may be inserted in
either the first or second amplifier stage with an accompanying increase of signal.
Slight and careful readjustments of the rheostats may further improve the signal
strength, but extremely fine adjustments will not be needed on the radio amplifier.

Further slight adjustments may be necessary when the telephone plug is removed
and the loud speaker is placed in circuit. If the loud speaker signals are not as loud
as desired, they can be intensified slightly by removing the PR-516 one-half megohm
grid leaks from the clips at the rear of the two audio amplifier tubes. The purpose
of these grid leaks is to improve the quality of the signal.

When the receiver is not in use, disconnect the batteries by turning all filament
knobs to the “OFF” position. Turning the “FILAMENT” rheostats to “OFF”’ also cuts
off the “STABILIZER"” current.

Second Amplifier UV-201or UV-20]-A
First Amplifier UV-2010or UV-201-A  Radiotron UV-201 or UV-201-A
' Detector UV-2000r UV-20]-A
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POSSIBLE CAUSES OF FAULTY OPERATION

Poor or broken connections in loop wires or defective insulation of same.

Filament rheostats not properly adjusted.

Batteries exhausted (as indicated by low filament brilliancy or weak signals
and noisy operation).

Battery connections improperly made, poor, or broken.

Stabilizer improperly adjusted.

Poor or broken connections in telephone cord or plug.

Inoperative vacuum tubes.

Transformer wavelength switch in wrong position.

Grid leak omitted.

Loop and condenser not properly adjusted.
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Radiola VII

REGC. U.S. PAT. OFF.

Fig. |

INTRODUCTION

Radiola VII is a new type of radio receiver, designed for use
with Radiotron UV 199, which operates entirely from dry cells.
Electrically, it consists of a highly selective 2-circuit tuner and a
S5-tube detector-amplifier, self-contained and ready to connect to
antenna and ground (or to a loop antenna), and a loud speaker.

The design is such that all batteries are contained within the
cabinet. The wave length range covers the entire broadcasting
band of 220 to 550 meters.

Radiola VII may be used with a loop, an indoor antenna or
an outdoor antenna. For indoor antenna use, a wire 15 to 20 feet
long stretched about the room will give very good results, while
for an outdoor antenna a single wire 20 to 180 feet long and 20
to 50 feet in height is the usual practice.

There is included with the set a Faradon socket antenna, which
may be substituted in place of an indoor or outdoor antenna. In
using the socket antenna, it is only necessary to screw it into a
lighting socket in the same manner as an ordinary lamp.

UNPACKING
Radiola VII is wrapped in wax paper as a protection against
dust and moisture, and placed in a corrugated paper carton, which
in turn is surrounded by excelsior and contained in the wooden
shipping case.

After the receiver is removed from the carton, the lid should
be lifted and the accessories which are packed within the receiver
removed. The accessories are contained in two packages; one con-
taining 6 UV 199 Radiotrons, 5 being required for the set, and 1
being a spare; and the other containing 1 pair of head telephones,
a telephone plug and a Faradon socket antenna.

BATTERIES REQUIRED
A. Six ordinary dry cells, 15 volts each, for lighting the
filaments, such as:—
6 Eveready Dry Cell Radio “A” Batteries (214" x 614")
6 Manhattan Red Seal Dry Cells (214" x 614") or,
6 Burgess No. 6 Dry Cells (215" x 6" ) or,
6 Burgess “Super-Six” Dry Cells (215" x6” ) or,
6 Ray-0-Vac No. 1211 Dry Cells (215" x 614")
6 Ace No. 6 Dry Cells (214" x 614") or,
6 Columbia Ignitor No. 6 Dry Cells (215" x 6145")
OR EQUIVALENT

B. Two 45-Volt Plate Batteries. NoTe: Two 45-Volt Units
are recommended instead of Four 2214-Volt Units, such as:

2 Eveready No. 767 Plate Batteries (8" x 63" x3") or,

2 Burgess No. 2306 Plate Batteries (77" x 635" x 3")

OR EQUIVALENT



C. Two 3-Volt Negative Grid Bias Batteries, such as:

2 Eveready No. 750 Flashlight Batteries (245" x17%"x33") or,

2 Burgess No. 422 Flashlight Batteries (21,"x114"x{}") or,

2 Ray-O-Lite No. 421 Flashlight Batteries (214" x114" x$§")
OR EQUIVALENT

INSTALLATION OF BATTERIES

The A Batteries {No. 10, Figure 2) are held in place by the
bakelite clamping plate secured by two wing nuts (No. 14 and 15,
Figure 2). They should be connected in two parallel groups each
of three cells in series, as shown in Figure 3.

The method of connecting the B battery is shown clearly in
Figure 4. After the batteries are properly connected, two units
should be placed in the cabinet, fastening down with the clamp
and wing nut provided (No. 16 and 17, Figure 2). The units
should be placed in the cabinet one at a time. The leads are suffi-
ciently long to permit making connections outside the cabinet for
convenience.

Great care should be taken to keep the battery connections
tight, as failure to do so may result in objectionable noises, or
complete inoperation of the set.

To insert the C battery, first bend the long battery prong out
straight (to lay parallel to axis of cells). With prongs toward
top of cabinet, slip downward into spring (No. 11, Figure 2}, then
over towards center of box until the prongs are firmly pinched by
the small jaws provided for contact. The same instructions apply
to the second C battery. The small jaws are placed at different
heights in order to properly take the long and short prongs provided
on the flashlight batteries.

Be sure that all tubes are removed from their sockets when
installing batteries.

ADDITIONAL ADJUSTMENTS

If Radiola VII is to be used with an outdoor antenna or with
the Faradon socket antenna, the small switch inside the cabinet and
back of the C battery support (No. 18, Figure 2) should be down
in the open position. If a short indoor antenna is to be used, such
as a 20’ wire about the room, this switch should be up in the closed
position. For long distance work an outdoor antenna is preferable.

In the instance of either an outdoor or indoor antenna being
used, a ground connection must be made. This is made preferably
1o a water pipe, but if this is inconvenient, a radiator or steam pipe

6 Ordinary
Dry Cellis
Each 115 Volts

Right

Terminal board on
base of set

Two 15-Volt
Plate Batteries
Dimensions

8" x 654" x 3"

~Fig 5~

ro Loud Speaker

c—r e
\______ Toloud Speaker
Ground

will usually serve the purpose. In making the ground connection,
the pipe should be scraped clean and the ground wire firmly con-
nected.

When Radiola VII is used with a loop, no antenna or ground
connections are necessary. As shown in Figure 5, the loop con-
nections are the second and third binding posts from the top.

The two binding posts at the bottom of the receiver in the back
are for the externally connected loud speaker. Head telephone
reception is also possible by connecting the tips of the telephone
cord to the plug and plugging in the jack at the lower right corner
of the panel. This automatically disconnects the foud speaker. DO
NOT attempt to use the loud speaker plugged into the telephone
jack, as the volume will be insufficient to operate it. The jack is
intended only for head telephones. In connecting the loud speaker,
it is well to try reversing the leads, as with some loud speakers
this enhances the volume and quality.

The new R. C. A. Loud Speaker, Model UZ-1320 is recommend-
ed as being adapted for use with the Radiola VII.



OPERATION
WITH OUTDOOR OR INDOOR ANTENNA OR WITH FARADON

SOCKET ANTENNA:

1. Be sure that set is properly connected, as per diagrams.

2. Be sure that white button (No. 1, Figure 11 of push switch
is out.

3. Insert tubes in their bayonet sockets by pressing down
slightly and turning to the right.

4. Adjust Vernier condenser controls (Na. 7 and 8) so ihat
white lines will be vertical.

5. Be sure filament control (No. 5. Figure 1) is turned as
far as it will go to the left, or opposite to clockwise direction.

6. Press white switch bution. This should light the iubes
dimly. CauTtion: The tubes used in this set burn dimly as com-
pared to the older types of tubes.

7. Advance filament control pointer (No. 5) ‘as far as the
word “Increase” on the dial.

8. Place pointer of control (No. 2, Figure 1) in the position
on the “Antenna,” or upper part of the dial, including the wave
length (as marked on the dial) it is desired to receive.

9. Place stabilizer pointer at the maximum position and de-
crease when “carrier beat” of station desired is heard, as explained
below. It should be borne in mind that when two stations of dif-
ferent wave lengths are operating simultaneously, it is usually pos-
sible to separate one from the other. This separation can usually
be made when stations differ in wave lengths by 10 meters or more,
and sometimes when the stations differ by only a few meters, de-
pending upon the skill of the operator. No receiver can separate
stations working on exactly the same wave length. although a power-

ful local station may be easily neard through a weaker and more
distant station.

10. With this receiver, when control (No. 2. Figure 1) is on
the “antenna” side, seven settings of the “secondary tuning” control
for seven different wave lengths are given in the table below:

Dial Setting W ave Length Switch Position Wave Length

220-280 250
280-370 300
“ o« 350
370.460 400
“ o 450
460-550 500
“ ow 550

To “pick up” a station, the “second tuning” control should
first be set to the approximate wave length of the station it is desired
to hear, using the above table for this first setting. Then the “an-
tenna tuning” control (No. 4, Figure 1) should be moved slowly
over the scale until signals are heard.

11. When a station is picked up, it should first be carefully
adjusted on the Secondary Tuning control, and then on the Antenna
Tuning control. Finer adjustment can be made with the two small
Vernier knobs No. 7 and No. 8. Signals may be made louder by
moving the Stabilizer control toward “increase” until the best ad-
justment is obtained.

The best stabilizer position will be found at a point just below
}vhat is termed the “oscillation point.” When the oscillation point
is exceeded and secondary control (No. 6, Fig. 1) is moved thru
the broadcasting range, whistling sounds known as “carrier beats”
will be heard. While receiving a “carrier beat” the procedure is
to lower the stabilizer a trifle, at the same time manipulating the
secondary vernier (No. 8. Fig. 1) until the carrier beat note dis-
appears indicating that oscillation has ceased and the station is heard
without distortion. To strengthen the signal, bring the antenna cir-
cuit into tune by varying antenna controls 4 and 7C1Fig. 1). When
tuned to maximum intensity by this means gradually increase stabi-
llzer. until still further volume is attained. Bear in mind that the
stabilizer is an adjustment of sensitivity and not of tuning. Care
should be taken that set is not left in oscillating condition.

Increasing the filament current may also ‘help the signal vol-
unte, but this control should be kept low as possible to obtain good
results, or else the life of the hatteries and tubes will be prema-
turely shortened by the excessive current.

WITH LOOP ANTENNA:

. 17; .Pla(.:e control (No. 2, Figure 11 in the position on the
loop” side including the wave length it is desired to receive.

2. Other precautions and instructions for tuning remain the
same as when used with outdoor or indoor antenna, except that
the antenna tuning controls (No. 4 and No. 7, Figure 1) are auto-
matically cut out of use, or removed from the circuit.

The Loop should be rotated about its vertical axis until re-
ception reaches a maximum volume. Interference from an unde-
sired transmitter may al:o be eliminated by making use of the
directional properties of the loop. turning it until the undesired
signal is weakened as much as possible.

It is advisable when using a loop to remove the antenna and
ground leads from the rear binding posts to improve the directional
qualities of the loop.

CAUTION:

When Radiola VII is not in use the black button of the filament
switch should be pushed in to turn off the filaments of the tube.
It is detrimental to both tubes and batteries if they are permitted
to burn unnecessarily. Handle the tubes carefully and DO NOT
INSERT THEM IN THE SOCKET WHILE THE FILAMENT
SWITCH IS ON.

NoTE: Some tubes are better radio frequency amplifiers than
others and if several tubes are tried in the second and third sockets
from the left it is possible to select the tube combination giving the
best results.

REPLACEMENTS

Batteries and tubes are the only parts which require replacing.

“A” BATTERIES:

With average use these batteries should last about threz months.
They require replacement when the filament control (No. 5, Fig. 1}
must be kept at maximum for best reception, and when the iubes
light but dimly with the pointer in that position. The old cells can
be removed by disconnecting all wires from battery binding posts



and removing the wing nuts (No. 14, Fig. 2). Then the cells may
be taken out and new ones connected in their place. Attached to
each lead is a marked metal tag designating to which point the lead
is to be connected. Reference to figures 3 and 4 will preclude the
possibility of an error in connection and will warrant careful atten-
tion. The carbon or center part of a standard dry cell is positive.
DON'T FORGET TO REMOVE TUBES FROM SOCKETS BEFORE
REPLACING ANY BATTERIES. NEVER BURN TUBES MORE
BRIGHTLY THAN REQUIRED FOR A REASONABLE SIGNAL.

“B” BATTERIES:

The “B” Batteries should outlast two sets of “A” Batteries. It
is rather difficult to know when these batteries are exhausted as
there is no external indication except weakened signals. The best
way is to obtain a voltmeter which will indicate up to 100 volts at
least. The meter should show at least 80 volts when across hoth
batteries (new) and batteries are exhausted when total voltage gets
below 70 volts.

To replace, remove clamp strip (No. 16, Fig. 2} taking off
wing nut (No. 17, Fig. 2) and swinging clamp upward and toward
the front of panel. The battery leads are long enough to permit the
units to be lifted out onto the cabinet frame, for their disconnection.
DON’T FORGET TO REMOVE TUBES FROM SOCKETS BEFORE
REPLACING ANY BATTERIES. Connect the new units exactly as
shown in Fig. 4.

“C” BATTERIES:

These cells should be removed every three months to insure
proper functioning of Radiola VIL. This procedure may be carried
out quite readily by reference to the section of this booklet which
treats with the installation of the “C” Batteries.

CARE AND MAINTENANCE

The cabinet of this receiver is highly finished and it should be
treated the same as any piece of fine wood furniture. To keep its
original lustre give the cabinet an occasional application of good
furniture polish.

Care should be taken in the installation of the antenna and
ground to insure good and solid connections. The best method is
to clean well with a file and then solder securely. In outside an-

tenna the wire should be kept at least ten teet away from trees and
large objects such as roofs or other structures, and must be well in-
sulated on each end and at the lead in. As a precaution never have
the antenna wire strung over or under electric light wires as its
falling might endanger the set and its operator.
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Radiola VII'-B

INTRODUCTION

Radiola VII-B is a complete receiving unit comprising a set
with its batteries and loud speaker mounted within an attractive
cabinet.

Electrically, Radiola VII-B consists of a highly selective two
circuit tuner, with detector and radio-audio amplifier, using five
UV-199 Radiotrons. These tubes are dry-cell operated and all neces-
sary “A.” “B” and “C” batteries are contained within the cabinet,
and connected to the receiver by a multi-conductor cable. The
amplifier supplies energy to a loud-speaker unit attached to the
built in tone chamber. A jack is provided at the rear for use
with phones which is occasionally desired for long distance recep-
tion. Local signals produce an extraordinary volume for dancing
purposes.

The wave-length range of the Radiola VII-B covers the broad-
casting band of 220 to 550 meters and through the use of specially
designed radio frequency transformers practiczlly equal sensitivity
is secured over the entire wave-length band. Good results may be
obtained with an indoor antenna, using the 18 foot silk-covered,
single conductor wire supplied, which should be carried around
the room on the picture moulding; or, where greater range is de-
sired, an outdoor antenna of a single wire 20 ft. to 100 feet long,
and 20 ft. to 50 ft. high may be employed. For local work, the
indoor antenna is sufficient, but for long distance reception the out-
door antenna is preferable.

UNPACKING

Radiola VII-B is wrapped in wax paper as a protection against
dust and moisture, and placed in a corrugated paper carton, which
in turn is surrounded by excelsior in the wooden shipping case.

After the receiver is removed {rom the carion the lid should be
lifted and the four machine screws removed from the top panel
upon which the receiver is mounted. This panel can then be hinged
back and held up by the side stops. The 6 UV-199 Radiotrons
will be found packed around the horn. The cable with its battery
connectors is also contained in this space already for connection
to the batteries.

BATTERIES REQUIRED

(A) Refers to Filament Lighting or “A” Battery.
(B) “  “ Plate or “B” Battery.
(C) “  “ Negative Grid or “C” Battery.
(A) Six 134 Volt Dry Cells, connected in two PARALLEL groups
of three cells each in SERIES, such as:
6 Eveready Dry Cell Radio “A” Batteries No. 7111 (214x6) or,
6 Burgess Radio “A” L.y Cells No. 6 (215x6) or,
6 Manhattan Red Seal Dry Cells, No. 2445 or 2448 (214x63%)
or,
6 Ray-O-Vac Radio “A” Dry Cells No. 1211 (214x61%) or,
6 Columbia Ignitor No. 6 Dry Cells (215x61%) or,
6 Ace Radio “A” Dry Cells No. 61 (214x6) or,
6 Yale Radio Power Pak No. 101-R (23;x614)
OR EQUIVALENT

(B) Two 45-Volt Plate Batteries. NOTE: Though four 2214-volt
units may be used two 45-volt units are preferred instead.
Such as:
2 Eveready No. 767 Plate Batteries, EACH 45-Volts (8x654x3)
or,
2 Burgess No. 2306 Plate Batteries, EACH 45-Volts (77gx
634x3) or,
2 Yale No. 3045 V Plate Batteries, EACH 45-Volts (8x634x3)
OR EQUIVALENT

(C) One 4% Volt Negative Grid Bias or “C” Battery. Such as:
1 Eveready No. 771 Negative Grid Bias Battery (4x3x134) or,
1 Ray-O-Lite No. 231 R Negative Grid Bias Battery (4x3x1%)

or,
1 Burgess No. 2370 Negative Grid Bias Battery (4x3x13§) or,
1 Yale No. 312 Negative Grid Bias Battery (4x3x134) or,
1 Bright Star “B” 34-17 Negative Grid Bias Battery (4x3x134)
or,

1 Novo No. 288 Negative Grid Bias Battery (4x3x134)
OR EQUIVALENT

INSTALLATION

If the set is desired only for local work, the indoor antenna wire
supplied with the set should be carried around the room on the
picture moulding, or otherwise fastened. If an outdoor antenna is
desired, a single wire 20 ft. to 100 ft. long, and 30 ft. to 50 ft. high,
should be erected, properly insulated at both ends, and with a lead
brought to the point where the Radiola VII-B is to be operated. In
the case of an outside antenna, the wire should be kept at least 10
ft. away from trees and large objects, such as roofs and other struc-
tures. As a precaution, never have the antenna wire strung over
or under electric light wires, for if by falling such wires should
come in contact, the set and the operator might be endangered.

Whether an indoor or outdoor antenna is used, a ground con-
nection must be made. This connection is preferably made to a
water pipe, but if this is inconvenient, a radiator or steam pipe will
usually serve the purpose. Do not connect the ground wire to a
gas pipe. Care should be taken in the installation of antenna and
ground to insure good and solid connections. The best method is
to clean the piping well with a file and then solder securely. An
approved form of ground clamp, properly installed, is satisfactory.

If an antenna of less than 40 ft. is used, the flexible lead on
shunt condenser, Fig. 3, must be connected to the brown or antenna
terminal on the terminal board of the Radiola VII-B. Should a
longer antenna be used, this flexible lead should be connected to
the black, or ground terminal on the terminal board, which throws
the condenser out of circuit.

CAUTION:

Before making any battery installation, be sure that all the
Radiotrons are removed from their sockets. Be sure also that the
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cable is connected first to the receiver terminal board hefore it is
connected 1o anv batteries: otherwise the batteries may be short-
circuited and their life materially reduced. ' ‘
The “A” batteries must be placed in the cabinel with their
terminals as shown in Fig. 3. Remove thumb screw and place the
four special connectors on halteries as shown. 'ljlns connects the
balteries in three series groups, of two cells each in pare_lllel. The
yellow leads are connected to the center of positive lerl.mnul of the
“A” Lattery and the black leads 1o the outside or negative termma.l.
The method of connecting the “B” battery is ulear'l'\' shown in
Fig. 3. The leads are sufficiently long to permit making the con-
nection outside the cabinet for convenience. The rear battery shown
in Fig. 3 should be placed in the front of the cabinet first an’(l pushed
towards the rear. then the front battery shown in Fig. 3 can be
lowered in its place as shown in Fig. 3. _
The “C” battery fits in the space in front of the “A” battery.
The wire with green terminal should be connected to the 114 rolt
negative, or minus, clip on the battery and he hlack terminal to
the positive, or plus, clip. .
Great care should be taken to keep the battery conneclions
tight, as failure to do so may result in objectionable noises or
complele inoperation of the set.

OPERATION ‘
Be sure that set is properly connected, as per diagram, Fig. 3.

2. Be sure filament control (Dial No. 1} is'turr?e(l as far as il
will go to the left or counter-clockwise direction. Start with

all pointers at the left or zero mark.

—

3. Insert tubes in their bavonet sockets by pressing down slightly

and turning to the right.

1. Advance the filament control to graduations 3 or 6 on its dial.

Ut

Choose approximate wave-length desired by use of Selector
No. 2 with the aid of the chart below:

SERIAL No. -

2 3
Selector Secondary

Wave Length

330

6. Place secondary tuning control (Dial No. 3) on corresponding
graduation wave-length band, as shown on dial.

7. Swing antenna tuning control {Dial No. 4) through its range
several limes.

8. If signals are not heard bring up volume control (No. 5) until
a click is heard. This is termed “the oscillation point.” Now
with this control held just below this point, Vernier controls
3 and 4 must be operated together to give best results, especially
on long distance signals, or signals fromn weak stations.

On weax slations it is best 1o allow the set 1o oscillate, that is,
bring control well bevond the click point and swing control 3
through its range determined by selector position. When a whist-
ling sound, known as the “carrier beat” is heard, it should be
brought to maximum by control 1, then control 5 should be reduced
eradually until the oscillations cease, keeping whistling sound in
tune at the same time by Vernier control 3. The carrier beat will
then disappear and station will be heard without distortion.

To strengthen the signal, work the stabilizer as near the oscil-
lation point as possible and retune with Veruier controls 3 and 1.
Bear in mind that the stabilizer is an adjustment of sensitivity and
not of tuning. Care should be taken that set is not left in oscillat-
ing condition. Better operation can sometimes he obtained by
changing the tubes around in the several sockets until the best
combination is found.

The filament control (Dial No. 1) should be advanced as the
filament batteries are consumed. THIS CONTROL SHOULD. HOW.
EVER, BE KEPT ALWAYS AS LOW AS POSSIBLE CONSIST-
ENT WITH GOOD RECEPTION, ELSE THE LIFE OF THE
TUBES, AND TO SOME EXTENT ALSO THE LIFE OF THE
BATTERIES, WILL BE SERIOUSLY SHORTENED.

REPLACEMENTS

Balleries and tubes are the only parts which require replace-
ment.

“A” BATTERIES:

With average use. these batteries should last several months.
They require replacement when the filament control Dial No. 1
must be kept at maximum (10) for good reception, and when the
tubes light but dimlyv with the pointer in that location.

The old cells can he removed by disconnecting all wires from
battery binding posts.  Then cells may be taken outl and new ones
connected in their place. On each lead is color marking designat-
ing the point to which the lead is to be connected. Reference to
figures will preclude the possibility of an error in connection, and
will warrant careful attention. The carbon or center part of a
standard dry cell is positive.

DON'T FORGET TO REMOVE TUBES FROM SOCKETS BE-
FORE CHANGING ANY BATTERIES. NEVER BURN TUBES
MORE BRIGHTLY THAN REQUIRED FOR A SIGNAL OF REA-
SONABLE VOLUME.

“B” BATTERIES:

“B” Batteries may be tested by a high resistance tvpe of volt-
meter which will indicate up to 100 volts at least. The meter should
show at least 90 volts when across both batteries (new) and bat-
teries are exhausted when total voltage falls below 70 volls.

To replace, lift battery unit out and unclip leads. The bat-
tery leads are long enough to permit the units 1o be lifled out of
the cabinet, for their connection. DON'T FORGET TO REMOVE
TUBES FROM SOCKETS BEFORE REPLACING ANY BAT.

TERIES. Connect the new units exactly as shown in Fig. 3.

“C” BATTERIES:

These cells should be renewed every six months to ineure
proper functioning of Radiola VII-B,
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Radiola SuperVII

INTRODUCTION

ADIOLA SUPER-VIII isa radio broadcast receiving instru-
ment, utilizing the Super-Heterodyne principle which
provides unusual simplicity of operation, selectivity and

sensitivity. The cabinet contains the operating mechanism, a
loud speaker, and the battery equipment, as well as a loop
antenna, making the set completely self-contained. It is designed
for reception over the broadeast wavelength band 220 to 550
meters (approximately 550 to 1350 kilocycles).

EQUIPMENT
Under the above name there is included the following
apparatus:

1 Radiola Super-VIIL, as described
6 Radiotrons, Model UV-199

BATTERIES REQUIRED

In addition, there are required the following “ 4" “B’" and
“C” batteries which may be obtained from the dealer:

A—Six standard dry cells, 112 volts each, suck as those listed
below, for lighting the filaments. These are connected in {wo
groups, each of three cells in series, hoth groups being connected
m parallel.

6 Eveready Dry Cell Radio “ 4" Batteries . .24 by 614 in or
6 Manhattan Red Seal Dry Cells..... . ...2Y6 by 6lg in. or
6 Burgess No. 6 Dry Cells... ... 28 by 6 in. or
6 Burgess Super Six Dry Cells. ... oo . 2Mby 6 in. or
6 Ray-O-Vac No. 1211 Dry Cells. . . coieeoo .25 by 614 in. or
6 Ace No. 6 Dry Cells. . . .. S 2L by 615 in. or

6 Columbia Ignitor No. 6 Dr\CelIs e
OR EQUIVALENT*

B—Tour 2214 voit plate batteries connected in series, such as:

4 Eveready No. 766 Plate Batteries. Creeieeoo . 6% by 4 by 3 in. or

.21 by 614 in.

4 Burgess No. 2156 Plate Batteries, . .63 by 4 by 3 in. or
+ Burgess No- 2158 Plate Batteries. .. ... 634 hy 4 by 3 in, or
4 Ray-0-Vac No. 2151 Plate Batteries.. .. .. ... 658 by 4 by 3 in. or
4 Kwik-Lite No. 225 Plate Batteries. Ceeeeioo00 634 by 4 by 8 in. or
+ Ace No. 115 Plate Batteries. . ... . Cerereceoo 8% by 4 by Sin. or
4 Yale No. 1512-V Plate Batteries. creiiio.o.o.. .68 by 4 by 3 in. or
4 Bright Stur No. 15-90 Plate Batteries. . ..6% by 4 by 8 in. or

4 Novo No. 268 Plate Batteries. . . . 4 D el
OR EQUIVALENT

638 by 4 by 3 in.

a7 JA‘*-JOH storage hatterw, such as Phiico Type UD-43, may be used instea: of the six dry cells,
il desired.

Two 45-volt plate batteries may be used instead of four 2214-
volt blocks if desired, such as:

2 Eveready No. 767 Plate Batteries (45 Volts) . .8 by6i%by3 in. or

2 Burgess No. 2306 Plate Batteries (45 Volts). .. ... 775 by 634 by 8 in. or

2 Ray-0-Vae No. 2301 Plate Batteries (45 Volts). . . 8% by 674 by 81 in. or

2 Novo No. 276 Plate Batteries (3 Volts). ... .. g by 65 by 8 in. or

2 Kwik-Lite No. 245 Plate Batteries (45 Volts). ... ... .8l by 6% by 8 in.or

2 Yale No. 8045-V Plate Batteries (5 Volts) .. g by 634 by 3 in.
OR EQUIVALENT

C—One 414-volt Negative Grid Bias or " ( " Battery, such as:

1 Eveready No. 771 Negative Grid Bias Battery. ..4by 8by 134 in. or

1 Ray-O-Lite No. 231-R Negative Grid Bias Battery. . .4 by 3 by 1 in. or
1 Burgess No. 2370 Negative Grid Bius Battery. .. -~ by 3 by 135 n. or
1 Yale No. 313 Negative Girid Bias Battery. . .4 by 3 by 1% in. or

1 Bright Star No. B-34-17 Negative Grid Bias Battery. 4 by 8 by 134 in. or
1 Novo No. 288 Negative Grid Bias Battery.. . 4by 3 hy 134 in.
OR EQUIVALENT
INSTALLATION

Installing Batteries. Access to the battery rack is secured hy
removing the two screws BB (Fig. 1) (found at the center on the
left- and right-hand sides of the upper panel A, on the rear of
the cabinet)—which releases the panel. Pluce two fingers in the
thumb holes C, raise the rear panel, pushing it farther into
the slot in the top of the cubinet, then pull on the panel releasing
the lower end. which permits the panel to drop down free from
the set. ) )

In the middle and top compartments will be found six
UV-199 Radiotrons, two long red jumper connectors, and four
short vellow connectors. Remove these from the rack and proceed
with the battery installation.

(A) DPlace the six dry cells in the lower compartment,
three in the back row and three in the front row, taking care
that the outer binding posts of all cells point in the same direc-
tion. Connect the batteries in two parallcl groups, each of three
cells in series, as shown in Fig. 1, using the four short vellow
connectors E. )

Before connecting these batteries to the set, make certain
that the desk fall G (Fig. 2 and 3) in the front of the set is closed. *
Connect the lead marked ““ +A” (vellow), coming through the
hole in the left-hand side of the rack, to the two center binding
posts (not yet connected), and connect the other lead marked
“—A" (black with yellow tracer) to the two outside binding
posts.

is i i i : 5 erati letely.
*After the set is in operation, closing the desk full G shuts off the operstion of the set compl X
Wh?n{ :l‘;r ]user has tin'i,‘hed with the set, he need not turn sny of the other controls, but merely
cloge the desk fall.

(B) Locate two each of the “B" or plate hatteries in hoth
the middle and upper compartments; or if 45-volt blocks are
used, place one in each compartment.

Connect the two hatteries in the upper compartment in
series by using one of the long red jumper connectors D, fastening
one end onto the “+2214 V.” terminal of one battery, and the
other end onto the *“ — "terminal of the other battery. (Should
the large size 45-volt blocks be used, the two jumper connectors
will not be needed.) Do similarly with the two batteries in the
middle compartment.

Connect these batteries to the set, fastening the lead marked
“+B” (red in upper compartment, maroon in middle) onto the
battery terininal marked “ +2224 V" not yet connected (or onto



4

L 4B (red)
,”'— O(red)
fl— “- B{maroon)
-+ 8{maroon)

l?"_—B"(black with
H red tracer
e Alyellow)

E—E(ye”ow)

"-A(black with

i ye llow tracer)
+C'(green)

" -C'(black with
green tracer.)

Iig. 1. Rear View, Showing Battery Connections

A—Upper Rear Panel

B—Screws Holding Upper Rear Panel
C—Thumb-hole in Upper Rear Panel
D—Two “B” Battery Connectors (red)
E—Four “A” Battery Connectors (yellow)

the “445 V.” terminal of the 45-volt battery, if one is used).
Connect the other lead marked “—B” (maroon in upper com-
partment, black with red tracer in middle) onto the *“—" ter-
minal of the other battery.

(C) Place the “C” or grid bias hattery in the compart-
ment built on the left side of the battery rack, with the “+"
binding post uppermost. Connect the lead marked “+C " (green)
to the “--" terminal of the battery; and connect the other lead
marked “—C” (black with green tracer) to the “—4}4 V.” ter-
minal of the battery.

Location of Set. With the batteries installed and con-
nected, replace the rear panel. Radiola Super-VIII may now
be located in any part of the home, convenient and desirable to
its owner. It need not be located in any particular place or
turned in any particular direction with respect to the room or to
the received signal.

Placing Radiotrons in Sockets. Radiola Super-VII1 utilizes
six Radiotrons, Model UV-199, which should be handled with
due care.

After pulling the desk fall G down to the horizontal (Fig. 2),
the radio panel F should be pulled forward to the half open
position shown in the figure, allowing it to rest against the stay
joint J.

Before inserting the Radiotrons, turn the ‘“ BATTERY SET-
TING” knob to “OFF.” Remove the six Radiotrons from their
individual cartons. Insert one in each of the six tube sockets H,
by placing it in the socket, turning the tube until the pin in the
base drops into the slot, and then turning slightly to the right.

Swing the panel back in place carefully, noting that there is
no binding of the gears just before the panel goes in place. Should
the gears bind at this point, slowly rotate the “Loor” knob
until the gears mesh and then let the panel drop back.

OPERATION

Filaments. Turn the “voLumg controL” knob U (Fig. 3)
clockwise to 100. Turn the “BarTERY SETTING” knob K clock-
wise up tothe arrow mark near 47 on the dial. WITH FRESH
BATTERIES, DO NOT TURN THE POINTER PAST
THAT POINT. THIS IS EXTREMELY IMPORTANT,
as you will otherwise shorten the useful life of the Radiotrons
and batteries, and little will be gained in ease of tuning, signal
strength or otherwise. As the batteries grow older with use,
this should be gradually advanced from week to week toward
+100.” Push in the amplifier switch S, which gives the full ampli-
fication of the receiver.



Fig. 2. Iront View, Slowing Radiotrons in Place

I*—Control Panel

G—Desk Fall

H-—Six Radiotrons UV-199 in Sockets
J—Stay Joint



Fig. 3. Front View of Control Panel

F—Control Panel

G—Desk Fall

K—“BaTTERY SETTING” Knob

L—Retaining Ring for “station SseLECTOR” Dial
M—Clamp Wire for “sTaTioN sELECTOR’ Dial
N—“‘sTATION SELECTOR 1”’ Pointer

P—Knobs on Clamp Wire

Q—Thumb Nut for Pointer

R—*statioN SELECTOR 1”> Knob

S—Amplifier Switch

T—Control Panel Knob

U—*“voLuME conTrOL” Knob

V—*“sTATION SELECTOR i1’ Pointer
W—“sSTATION SELECTOR 11"° Knob
X—Telephone Jack

Y—*“rvoop”” Knob




Tuning. The tuning of Radiola Super-VIII involves only
the manipulation of the two “sraTioN sELEcTOR” knobs R
and W—a simple operation if the principle deseribed below be-
comes thoroughly understood.

The two gold-tipped pointers have approximately the same
setting, i.e., if one is set at 10 or 30, etc., the other is at or near
10 or 30, etc. )

When searching for stations, the settings of which are not
known, proceed as follows: Set “STATION SELECTOR 17 gold-
tipped pointer N at,say, 10 (referring to the metal dial scale under
the paper scale). Move “‘staTioN sELECTOR 11’ gold-tipped
pointer V slowly over the scale near 10, say, from 5 to 15. If no
signals are heard, there is no station working on that wave-
length. Then set “sTATION SELECTOR 1"’ pointer at, say, 12, and
slowly move ‘*sTATION SELECTOR 11" from about 7 to 17. If
again no signals are heard, set “STATION SELECTOR 1~ go}q:
tipped pointer at, say, 14, and nlO\'e.“STATION SELECTOR 11
slowly from about 9 to 19. If still no signals, repeat this process
increasing the setting of ‘““sTATION SELECTOR I in small steps
until the whole scale has been covered. It will be noted after
the first few trials that when “sTaTioN sELEcTORs I and n"”
are in resonance, a slight breathing sound is heard indicating
that the set is working properly and in resonance.

After hearing a signal, carefully adjust both “stariON
sELECTORs 1 and 11" for the clearest reproduction. To decrease
the- volume of signal, turn the “voLuME conTroL” knob U
towards the “‘sort’ position.

If no stations are heard, the “roop” knob Y should be
turned 90 degrees from where it was during the preceding adjust-
ments, and the tuning process just described should be repeated.

Control of Volume. As Radiola Super-VIII is a very sensi-
tive receiver, it is often found advisable to reduce the loud
speaker volume. This may be accomplished by employing one
or all of the methods described helow.

(1) Turn the “voLumeE coxtron™ knob U away from
“1007 toward “sorr.”

(2) Pull out the amplifier switch S.

(8) Turn the “Loor” knob Y.

Interference. Signals from an interfering radic station may
be eliminated or at least minimized by either of the following
methods:

(1) Turn “sTaTioN SELECTOR 11" pointer V either to the
right or left, by approximately 3{ inch to 1 inch, to find another
position of this control, where the desired station will be again
heard. The setting of “sTATION SELECTOR 11" nearer the left end
of the scale is technically called the ““lower wavelength peak,”
and the other the “upper wavelength peak.” Two settings of this
nature will be found for all broadcast stations, and the separa-
tion between themn becomes greater and greater for the higher
end of the scale, i.e., nearer the right-hand end. It is recom-
mended that *“sSTATION SELECTOR 11" be consistently set on the
“lower peak ” in the usual manipulation of the set. When inter-
ference is encountered, shift to the upper peak, and use which-
ever one at which minimum interference occurs.

There are certain wavelengths (greater than 440 meters)
where four tuning positions, instead of the usual two positions,
can be found on *“sTaTiON SELECTOR 11,” when the receiver is
located close to a powerful broadeasting station. This does not

however, interfere with reception either from the local station
or from a distant one. In the case of the local station, the user
should, under such circumstances, turn “sSTATION SELECTOR 11"
to either of the two positions which correspond most nearly to
the setting of *‘statioN sELECTOR 1”° for the local station. In
the case of the distant station, shift “sTariON SELECTOR 11" to
the other *wavelength peak " either “upper” or “lower,’" as the
case may be, where interference (if present) will probably not
be encountered.

(@) Turn the “rLoor™ knob Y on the panel from zero
toward ““360.”" For every transmitting station, there are two posi-
tions at which the signal strength will rise to a maximum, and
two others at right angles where it is at a minimum. Set the
*“Loop” knob where best results are secured, trying to locate
the position where the interference does not come in, but the
desired signals do.

GENERAL INFORMATION

Paper Dials. Four paper dials for each of the “staTion
seLEcToks” will be found with the set, three each in the envelope
for the Instruction Book, and one each in place on the panel.
To put another “statioNn seLEcTor 1" dial in place, grasp
pointer N with the left hand, turn and remove the knurled nut
Q which holds it in place. Grasp the two knobs P on the end
of the clamp wire M, pincht the knobs together, and pull the
clamp wire free from its retaining ring L. Remove the old dial,
and place a “sTaTION SELECTOR 17 dial on the panel, taking care
to locate properly the central hole and the notch on the left-
hand side. Replace clamp wire M, pointer N, and knurled nut
Q in the order mentioned.

Follow the same process for *staTioN sELECTOR 11" dial.

Calibration of Set. The paper dials provide a means of
recording the settings of the “sELEcTORs” for the various sta-
tions. Once recorded. the pointers may be reset at any later
time to these positions, and if the station is broadcasting, it will
be heard. After a station is tuned in as above, mark the positions
of one of the tips of each of the *sTaTiON SELECTORS” as well
as the call letters of the station. It is suggested that only
the “lower peak™ of “sTaTioN sELEcTOR 11" be recorded.

Note that in a few places throughout the country, particu-
larly in the metropolitan arcas, there may be two or more stations
assigned to the same wavelength or frequency, but apportioned
different hours of the day so that they will not be “on the air”
at the same time. For example, Philadelphia, Pa., has two
stations, WOO and WIP, working on the same wavelength, but
dividing time. Other examples will be found in the **Partial
List of Class ‘B’ Broadcasting Stations™ in the rear pages of this
hooklet. Under sueh conditions, the“sTATION SELECTOR ” settings
should be the same for both stations.

Each of the “sratioN sELECTORs”™ is provided with four
pointers, in order that stations of nedrly the same setting may
be recorded on the dials without crowding the markings. It is
suggested that the gold-tipped pointers he reserved for wave-
length or frequency markings, and that the station settings be
recorded on the three remaining pointers in the following order:
long black pointer, right short pointer and left short pointer.
Mark as many stations as possible on the long black pointer.
When a new station is tuned in, quite close to one already
recorded. then use the short pointers for the markings.
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As stations are tuned in, record
call fetters and mark dial at one of
the pointars in spaces provided.
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As stations are Luned in, record
call fetters and mark dial s one of
the pointers in spaces provided
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No. of stations heard . .
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Fig. 4. “staTioN srLecror” Dials. showing
Approximate Markings of Principal
Broadeasting Statious

The only precaution to be observed when making these
markings is to see that the set is not located near any large
metal objects, such as a steam radiator, or that it is not near
any aerials or clectrie wiring.  Such positions may cause changes
in the settings of “STATION sELECTOR 1.7

In order to facilitate the tuning process, and to give an
approximate idea of wherestations should come in, Fig. 4 5}\0\]\9
a reproduction of hoth dials, with the average marl\mgio tlle,:
principal broadeasting stations, marked in accordance with the
method deseribed.

Buatteries and Radiotrons.  The only parts ordinarily need
ing replacement will be the batteries and Radiotrons.

It is important to adjust the “narrEry SETTING “and
“voLUME coNTROL™ knobs properly. With fresh bhatteries,
turn the “BarrErY SETTING "knob np to the arrow on the dial. but
no farther. Turn the " voLume coNTrROL™ to 100. Then search
for stutions as described on page 8. Huving located a station.
turn the **voLumE coxtiroL ™ knob to the left, if it is desired to
decrease the volume of the signal.

The accuracy of the setting of the filament voltage may be
checked by a good filament voltmeter (of the high resistance
tvpe). Turn the “voLumE coNTROL " to 100. Turn the “BaTTERY
sETTING . to the arrow. Tounch the positive (+) voltmeter
terminal to the case of the tube socket unit which holds the
tube sockets H, and touch the negative (—) terminal to the
movahle blade of the “voLtmE coxTrOL™ on the rear of the
panel. If the voltmeter reads greater or less than 8 volts.
adjust the “BaTrERY SETTING " knob until a reading of 8 volts
1s obtained.

With the filuments burning too brightly (*“ BaATTERY SETTING ™
knob too close to 100). the active material in the filaments is
rapidly driven off, and the useful life of the Radiotrons and
batteries is shortened. Should this occur. the Radiotron life
may be restored, provided they have not been too seriously
abused.

This process of “‘reactivation.” as it is culled. may be
accomplished by turning the ‘voLumE coxTrROL™ knob to 100,
and the “BATTERY s&TTING™ knob to approximately 47 (or
to 3 volts), and by removing either one of the two *B” battery
counectors D in the upper or middle battery compartments
which are shown in Fig. 1. Keep the Radiotrons lighted for
about thirty minutes, replace the connector and then try tuning.

Maintenance. Very little maintenance will be required on
Radiola Super-VIII, outside of an occasional oiling of a few of
the parts. The oiling operation is important, and should be
done about once every six months.  To oil the moving parts, turn
both “sTATION SELECTOR ™ pointers as far to the right as possible,
and open the panel of the set half way as in Fig. 2. Then place
one drop of good grade oil, such as typewriter oil, on cuch of the
following parts of both “sTATiON SELECTORS':

(1) On the front and rear bearings of the shafts, where the

shafts pass through the black moulded sub-panels.

(2)  On the hushings in the panel which hold the *‘seLEc-
Tor " knobs.

(8) On the universal or ball joint just back of the “sgLEC-
TOR’" knob shaft.

(4)  On the spring beuring of the slanting knob shaft (which
spring hearing presses against the black insulation
collar).

Polishing the Exterior. If finger marks result from handling
the cabinet, a little rubbing or polishing with furniture polish
will restore the finish. "T'he polish ¢l os2n should be of a grade
which will leave the cabinet free from an oily appearance. Use
a soft piece of cotton cloth or cheesecloth, free from lint. Satu-
rate the rag lightly with a small quantity of the polish and rub



it on the surface to be restored. Wipe thoroughly dry with
clean, dry cheesecloth, making sure that all crevices are dry
and clean. The surface should be rubbed until the finish is
restored to a dull gloss.

Storage Battery. 1f the user desires to use a 1-volt storage
battery. such as that recommended on page 3, it should be
located in the lower battery compartment, in place of the six dry
cells shown in Fig. 1. Connect one of the terminals on the
“ 1+ A" lead to the “ 4 battery terminal (red) and wrap the
other terminal on this lead with some insulating tape. Connect
one of the terminals on the “ —A” lead to the **—" battery
terminal (black), and similarly wrap the other terminal on this
lead with tape. When operating the set with storage battery.
turn the * BATTERY SETTING’ knob to 63, but no farther. It
will be possible to leave this knob set at this point when oper-
ating the receiver. The battery should be kept well charged,
but it is recommended that it be removed from the cabinet during
this process to prevent damage to the set.

POSSIBLE DIFFICULTIES

Should any trouble develop in the use of Radiola Super-
VIIL, it will in all probability be due to loss of life of the Radio-
trons or to the exhaustion of the batteries. As the batteries grow
old, they decrease in voltage, and increase in resistance. After
the Radiotrons have been used for a long time, their filaments
tend to lose emission. If the difficulty appears to he elsewhere,
it is recommended that the services of the dealer from whom
the set was purchased, be enlisted.

If the set becomes inoperative, try interchanging the Radio-
trons. ‘The second tube from the right (when facing the front
of the set) is the important one and it is well to determine first
whether this tube is working properly. This may be done by

touching the moistened finger to the stationary condenser plates
of “STATION SELECTOR IL,” on the rear of the panel. A sharp
click should be heard in the loud speaker. If none is heard. try
interchanging this tube with either the third, fourth, or fifth
Radiotrons. applying the click test each time. Use for the second
Radiotron from the right (when facing the front of the set). the
one which gives the sharpest click in the lond speaker. If the
set is still not operative, push in the amplifier switch 5. and
remove the Radiotron on the extreme left-hand end. from its
socket. Try substituting this tube for the first. third. fonrth and
fifth Radiotrons. operating the set each time, to ascertain if
reception has been improved  If no improvement is noted. an
examination of the batteries and their connections should he
made. It is of advantage to keep a spare Radiotron UV-199
on hand, to meet emergencies.

There are several indications by which the user may de-
termine that the filament or “A" batteries are becoming ex-
hausted. These are low filament brilliancy, weak signals, and
distortion, the signals becoming less and less recognizable.
When it is found necessary to turn the *‘BATTERY SETTING
knob up to “100,” and the operation of the set is still unsatis-
factory (or when it is necessary to turn the ‘“ BATTERY SETTING '
knob to 100 to get 3 volts on the filament, if a voltmeter is used),
it is a definite indication that the filament batteries are ex-
hausted.

When fresh hatteries are installed for the first time, listen
to the lond speaker, while pushing the amplifier switch in and out.

Sharp “elicks” will be heard in the loud speaker. Do this
sutficiently to learn just how loud the click should be. If the

‘B” batteries have become fairly well exhausted, these clicks will
become practically imperceptible—an indication that they need
replacement. A better method of test is, of course. to use a volt-
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Connection Diagram of Radiola Super-VIII



meter of suitable range (100- or 150-volt scale), for measuring the
“B” battery voltage. Connect the positive (+) voltmeter
terminal to the “ 4B lead in the upper battery compartment
(Fig. 1) and the negative (—) terminal to the “ —B” lead in the
middle battery compartment. When the voltage has dropped
to 68 volts total, or to 17 volts per battery, the batteries should be
replaced.

An indication of exhausted “C” batteries may be had by
listening to the loud speaker with no stations tuned in. If the
loud speaker gives forth a continuous noise, the battery needs
renewal. The noise may be either a high pitched whistle, a
high cackling sound or a low gurgling murmur. Frequently the
whistle is so high as to be above the range of audibility for some
persons, but, in any case, the noise becomes more audible as the
batteries age.



Instructions for Using Model UR-556 Adapter

The Model UR-556 Adapter is designed for using Radiotron UX-120 in the last audio stage only of radio receiving
scts originally using Radiotrons Model UV-199, and more particularly in Radiola Super-VIII or Radiola Super-Hetero-
dyne (Second Harmonic). The use of this Radiotron as the last audio amplifier will provide greater volume of signal
along with increased quality of reproduction. The Adapter takes care of the difference in size and arrangement of
the contact pins in the bases of the two Radiotrons, and provides terminals for making ready connection to the additional
plate and grid bias batteries required for the new Radiotron.

APPLICATION TO RADIOLA SUPER-HETERODYNE SECOND HARMONIC
Additional Batteries Required. Radiotron UX-120 with its Adapter will require the following batteries, in addition
to those already installed:
B-Two 22}4-volt plate batteries connected in series. Approximate size, 4 in. by 234 in. by 24} in. such as: 2 Burgess
No. 5156 BP plate batteries, or 2 Evercady No. 768 Plate Batteries, or 2 Ray-O-Vac No. 5151-BP Plate batteries,
OR EQUIVALENT
Or, One 45-volt battery may be used instead of two 22 J4-volt batteries. Approximate size 234 in. by 4}{in. by Y
in., such as 1 Burgess No. 5308 plats battery, OR EQUIVALENT,
C-One 22)4-volt *B” battery used as a grid bias or *‘C" battery, such ::] those listed as follows:

Horizontal Verti
1 Burgess No. 5156 BP or  No. 5158 plate battery or
1 Eveready No. 768 or No. 764 plate battery or

1 Ray-O-Vac No. 5151 BP or No. 1153 plate battery OR EQUIVALENT.

Installation of Equipment in Radiola Super-Heterodyne (Second Harmonic).

Remove the control panel C by turning the control panel latch T, pulling the panel forward, unhooking the stay
joint D, lifting the panel off its hinges and leying it face down in front of the set, all as shown in Fig. 2 of the Instruction
Book 86963. Remove the six UV-199 Radiotrons from their sockets.

Place a block of wood (6 in. long by 3 in. wide by 14 in. thick) in the rear left-hand corner of the compartment
behind the panel, laying it on the loop frame. Make the connections described in the next paragraph for the two ““B*
batteries, and stand them on end, facing each other, on top of the block as shown in Fig. 1. (If one 45-volt block is used
lay it on its side.) Make the connections required for the “‘C" battery, and place it on top of the two batteries just put
in place, also as shown in Fig. 1.

The connections referred to above are made as shown in Fig. 3. The two “B’ batteries are connected in series by
fastening the *“+ 22.5"" (red) lead of the first battery to the negative * —" binding post of the second. The negative
* —* binding post of the first battery is connected by a flexible lead (a 20-inch length of No. 18 rubber covered lamp cord,
or equivalent) to the Adapter terminal marked “—45B."” The “+22.5" (red) lead of the second battery is connected
by a second flexible lead to the * +45B" Adapter terminal. The junction between the battery and flexibie lead may be
made by using a machine screw (say No. 8-32 by }{ in. long) with nut and lock washer, or by soldering, if convenient.
In any case, make the joint securely and cover it with friction tape. (In case a 45-volt *“B” battery is used in place of the
above, connect the negative “ —"" and *+45” binding posts to the *“—45B" and “+45B" Adapter terminals respec-
tively.) On the *C* battery, connect the *“—’* binding post and the ““ +22.5"" (red) lead to the *“—22C" and *‘ 22C"
Adapter terminals, respectively. Use the screw or soldered joint on the battery lead, as described above, and insulate
it with friction tape.

While making the above connecticn, take care to avoid permitting any wires on battery terminals (or the terminale
themselves) to come into contact with other wires, battery terminals or metal parts of the set. Make and keep all
connections secure. Check the connections with the diagram when they have been completed and before inserting the
Radiotrons. It is very important that the batterics be connected to the Adapter in the proper way.

Insert the Adapter UR-556 in the left-hand socket (sec Fig. 1) letting the bayonet pin drop into the slot, pressing
the Adapter down and giving it a twist to the right. Push the Radiotron UX-120 into the Adapter. It will be noticed
that Radiotron UX-120 has two small and two large diameter pins in the base. The Radiotron should point toward the
pancl, with the large 'pins in the lower holes. Replace five of the UV.199 Radiotrons in the remaining sockets (1 to 5
counting from the right). Replace and latch the panel.

Operation. The operation of Radiola Super-Heterodime will not be changed by the substitution of the new Radiotron,
except for the position of the “BATTERY SETTING’ knob. Thia will have to be advanced slightly to the right (about
4 dial graduations) beyond the setting when the six UV-199 Radiotrons were being used. Set it at 55 instead of at 47 or
the arrow mark, when batteries are fresh. The most desirable method of setting this control is to measure the filament
voltage, as described on pages 11 and 12 of Instructions 86963, setting the voltage at 3.0 volts.

Push in the amplifier switch (S in Instructions 86963), when using the second audio stage. In case the signal is too
loud, and it is desired to operate on the first audio stage, interchange the Adapter (with Radiotron UX-120 in place) with
the Radiotron UV-199 in socket 2, counting from the left. Then pull out the amplifier switch.

Biock of  Location of Additional " ; i tteries Al in
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APPLICATION TO RADIOLA SUPER-VIII

Additional Batteries Required. The batteries required are as follows:

B-Two 22 Y4-volt plate batteries, connected in series. Approximate size 234 in. by 314 in. by 6 in., such as
2 Eveready No. 764 or 2 Ray-O-Vac No. 1153, OR EQUIVALENT

C-One 22 }4-volt plate battery, used as a grid bias or ‘‘C” battery. Size as above, such as:
1 Eveready No. 764 or 1 Ray-O-Vac No. 1153, OR EQUIVALENT

Installation of Equipment in Radiola Super-VIII. Remove the upper rear panel as described on page 4 of the
Instruction Book 86962 for that set. Remove the control panel and place it face down on the desk fall of the set, using
theksamc method as described in the foregoing for Radiola Super-Heterodyne. Remove the six Radiotrons from their
sockets.

Connect the batteries as shown in Fig. 3, and as described for Radiola Super-Heterodyne. In this case, however, no
screw joints are needed, as all the batteries listed have binding posts and terminals, but no flexible leads. Place the
batteries on the loop bearing plate as shown in Fig. 2.

Insert the Adapter and Radiotrons, replace the control and back panels and operate the receiver as under the
instructions for Radiola Super-Heterodyne.

APPLICATION TO OTHER RECEIVERS

Additional Batteries Required. When substituting a UR-556 Adapter and UX-120 Radiotron for a UV-199 Radio-
tron in the last stage of other receiving sets, it will be necessary to provide additional “B’ and '‘C’’ batteries to give
135 volts for the plate and 2215 volts for the grid of this Radiotron only, instead of the 90 volts plate and 4} volts grid
usually employed with the UV-199 Radiotron.

The user should determine what plate voltage was being used on the plate of the Radiotron being replaced. If
90 volts were being used by connecting four 22 15-volt or two 45-volt blocks in series, the additional 45 volts will be
obtained by connecting two 2214-volt or one 45-volt block to the “B’ terminals of the Adapter, similar to the manner
described above. The actual size and arrangement of contacts on the batteries may be as required by the particular set,
but no batteries smaller than those listed for Radiola Super-Heterodyne above should be used.

The *C” battery should be a 22 !5-volt block, of size at least as large as those listed above, and should be connected
in a way similar to that already described.

If the Radiotron UV-199 was being used with plate and grid voltages other than those mentioned, the user should
provide sufficient additional ‘B’ battery voitage so that this voltage plus that already used equals 135 volts. Then
provide an extra 22 45-volt block for “C” battery.

Rheostal. The UX-120 Radiotron will require the same “A’ battery voltage as the UV-199 being replaced,—
three dry cells connected in series, giving a total voltage of 414 volts. Sufficient of these groups should be connected in
parallel to provide the needed current.

The value of the rheostat used to control UX-120 Radiotron depends upon the set used and its connections. Radio-
tron UX-120 may be used with a UV-199 rheostat (usually 33 ohms), although a rheostat of only 15 ohms resistance is
all that is required. For other condi-
tions follow the table below:

Number of Radiotrons Value of Rheostat
Controlled by Rheostat (Ohmas)
1 UX-120 alone 15 ohms
1 UX-120 and 1 UV-199 10 ohms
1 UX-120 and 2 UV-199 714 ohms
1 UX-120 and 3 UV-199 6 ohms*
1 UX-120 and 4 UV-199 5 ohms*
1 UX-120 and 5 UV-199 4 ohms*
*NOTE.—These combinations gen-
erally use same rheostat as in the radio
receiver, and the proper filament termi-
nal voltage for all the Radiotrons may
be secured by advancing the rheostat
pointer slightly beyond the position
usually required when UV-199 Radio-
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trons were being used throughout. Maki' co?’nection
The rheostat should be set to pre- s

vent overvoltage on the Radiotrons. To insutate with
do this, measure the filament voltage friction tape.

with a high-grade, high-resistance volt- AN
meter, and adjust the filament terminal
voltage of all the Radiotrons to 3.0 Fig. 3
volts. Aside from the readjustment of

the filament voltage, there will be no

difference in the operation of the set.

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 broadcast reception; and only where no business
features are involved.

““The sale does not carry a license under patent ciaims 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 invoived,
and not for sale to or for use by others, and (3) for use with licensed talking machines and licensed radio broadcast
receiving devices; and only where no business features are involved.”
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INTRODUCTION

Radiola IX is an improved type of radio receiver, designed and
adapted for use in combination with, and as an adjunct to, the
phonograph, and is so constructed that it may be placed in the
lid of the phonograph, in the record cabinet, or in the upper left
section of console models, dependent upon the particular make and
model of phonograph involved.

Electrically, Radiola IX consists of a highly selective two cir-
cuit tuner, with detector and radip-audio amplifier, using five UV-
199 Radiotrons. These tubes are tfry-cell operated and all necessary
“A,” “B” and “C” balteries are contained in a separate battery
box furnished with the receiver, and connected to the receiver by a
multi-conductor cable. The amplifier supplies energy to a loud-
speaker unit which has a special attachment for connection to the
tone arm of the phonograph, thus preserving good quality of re-
production through the original tone arm and horn of the phono-
graph. Local signals produce an extraordinary volume for dancing
purposes.

The wave-length range of the Radiola IX covers the entire broad-
casting band of 220 to 550 meters and through the use of specially
designed radio frequency transformers practically equal sensitivity
1s secured over the entire broadcast wave-length band. Good results
may be obtained with an indoor antenna, using the 18 foot silk-
covered, single conductor wire supplied which should be carried
around the room on the picture moulding; or, where greater range
is desired, an outdoor antenna of a single wire 20 ft. to 100 ft. long,
and 30 ft. to 50 ft. high may be employed. For local work, the
indoor antenna is sufficient, but for long distance reception the out-
door antenna is preferable.

UNPACKING
Radiola IX is shipped complete in one large carton. Inside
this carton will be found a smaller carton, which contains the re-
ceiver itself, wrapped in waxed paper, together with the side strips
and corner pieces, where it is ordered for installation in phono-
graph lids, or the hinges and latch which are supplied for other
types of installations.



There is also contained in the large carton the battery box,
containing the following:

6 UV-199 Radiotrons (5 being required for the set and 1 being a
spare).

1 Cable with all necessary leads and connections for batteries,
loud speaker, antenna and ground.

2 Battery Connectors for “A” Batteries.

1 Loud Speaker.

1 Loud Speaker Support.

1 Loud Speaker Adapter, to fasten loud speaker to tone arm.

2 Cable Escutcheons and Screws.

4 Special Brackets for Mounting Radiola IX to Phonograph Lid.

4 Nuts for same.

4 Special Screws for Border Frames.

8 Copper Tacks for Fastening Border Frame to Panel.

1" Instructiou Book.

In the Radiola IX’s which are furnished for installation in the
lids of Columbia Phonograph Model G-2, there is also contained
the following part:

1 Longer Supporting Bracket for Phonograph Lid.

In Radiola IX’s which are designed for the lids of Victrolas,
VV-100, all of the above material is furnished except the longer
supporting bracket for phonograph lid, this being unnecessary in
the case of the Victrola, in which the original supporting bracket is
of sufficient length.

Where the set is to be installed in the lids of certain phono-
graphs, a template for drilling the phonograph covers will be found
in the large carton.

BATTERIES REQUIRED
(A) Refers to Filament Lighting or “A” Battery.
(B) “  “ Plate or “B” Battery.
(C) “ % Negative Grid or “C” Battery.

(A) Six 1Y, Volt Dry Cells, connected in two PARALLEL groups
of three cells each in SERIES, such as:

6 Eveready Dry Cell Radio “A” Batteries No. 7111 (214x6)or,

6 Burgess Radio “A” Dry Cells No. 6 (214x6) or,

6 Manhattan Red Seal Dry Cells, No. 2445 or 2448 (214x614)
or,

6 Ray-O-Vac Radio “A” Dry Cells No. 1211 (2Y%x6Y;) or,

6 Columbia Ignitor No. 6 Dry Cells (214x61%) or,

6 Ace Radio “A” Dry Cells No. 61 (214x6) or,

6 Yale Radio Power-Pak No. 101-R (234x61%)

OR EQUIVALENT

(B) Two 45-Volt Plate Batteries. NOTE: Though four 2214-volt
units may be used two 45-volt units are preferred instead.

Such as:
2 Eveready No. 767 Plate Batteries, EACH 45-Volts (8x654x3)

or,

2 ?urgess No. 2306 Plate Batteries, EACH 45-Volts (77gx6%4-
x3) or,

2 Yale No. 3045 V Plate Batteries, EACH 45-Volts (8x654x3)
OR EQUIVALENT

(C) One 414 Volt Negative Grid Bias or “C” Battery. Such as:
1 Eveready No. 771 Negative Grid Bias Battery (4x3x134) or,
1 Ray-O-Lite No. 231 R Negative Grid Bias Battery (4x3x1y%)

or,
1 Burgess No. 2370 Negative Grid Bias Battery (4x3x133) or,
1 Yale No. 312 Negative Grid Bias Battery (4x3x134) or,
1 Bright Star “B” 34-17 Negative Grid Bias Battery (4x3x134)
or,

1 Novo No. 288 Negative Grid Bias Battery (4x3x133)
OR EQUIVALENT

INSTALLATION

THE INSTALLATION OF THE RADIOLA IX IN A PHONO-
GRAPH SHOULD BE LEFT TO A PHONOGRAPH DEALER OR
CABINET MAKER.

If the set is desired only for local work, the indoor antenna
wire supplied with the set should be carried around the room on
the picture moulding, or otherwise fastened. If an outdoor an-
tenna is desired, a single wire 20 ft. to 100 ft. long, and 30 ft. to
50 ft. high, should be erected, properly insulated at both ends, and
with a lead brought to the point where the Radiola IX is to be
operated. In the case of an outside antenna, the wire should be kept
at least 10 ft. away from trees and large objects, such as roofs and
other structures. As a precaution, never have the antenna wire
strung over or under electric light wires, for if by falling such wires
should come in contact, the set and the operator might be endangered.

Whether an indoor or outdoor antenna is used, a ground con-
aection must be made. This connection is preferably made to a
water pipe, but if this is inconvenient, a radiator or steam pipe
will usually serve the purpose. Do not connect the ground wire
to a gas pipe. Care should be taken in the installation of antenna
and ground to insure good and solid connections. The best method
is to clean the piping well with a file and then solder secureiy. An
approved form of ground clamp, properly installed, is satisfactory.

If an indoor antenna of less than 40 ft. is used, the flexible
lead on shunt condenser, Fig. 4, must be connected to the brown
or antenna terminal on the terminal board of the Radiola IX.
Should a longer or outside antenna be used, this flexible lead should
be connected to the black, or ground terminal on the terminal board,
which throws the condenser out of circuit.

CAUTION:

Before making any battery installation, be sure that all the
Radiotrons are removed from their sockets. Be sure also that the
cable is connected first to the receiver terminal board before it is
connected to any batteries; otherwise, the batteries may be short-
circuited and their life materially reduced.

The “A” batteries must be placed in the box with their termi-
nals as shown in Fig. 4. Remove thumb screws and place special
sonnector on batteries as shown. This connects the batteries in
hree series groups, of two cells each in parallel. The yellow leads
are connected to the center or positive terminal of the “A” battery
and the black leads to the outside or negative terminal.
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The method of connecting the “B” battery is clearly shown in
the diagram in the battery box, Fig. 4. The leads are sufficiently
long to permit making the connection outside the box for conven-
ience. Then the batteries should be placed in the box as shown,
taking care that no terminals touch the box.

The “C” battery fits in the smaller space to the left of the “A”
battery. The wire with green terminal should be connected to the
414 volt negative, or minus, clip on the battery and the black ter-
minal to the positive, or plus, clip.

Great care should be taken to keep the battery connections
tight, as failure to do so may result in objectionable noises or com-
plete inoperation of the set.

OPERATION
Be sure that set is properly connected. as per diagram, Fig. 4.
9. Be sure filament control (Dial No. 1) is turned as far as it will
go to the left or counter-clockwise direction. Start with all
pointers at the left or zero marks.

—

3. Insert tubes in their bayonet sockets by pressing down slightly
and turning to the right.

4. Advance the filament control to graduations 5 or 6 on its dial.

5. Choose apnroximate wave-length desired by use of Selector No.

2 with the aid of the chart below:

F16. 5—PHoToGRAPH OF BATTERIES CONNECTED AND IN Box

SERIAL No.

2 3

Wave Length Selector Secondary

250
300
350
400
450
500
550

6. Place secondary tuning control (Dial No. 3) on corresponding
graduation wave-length band, as shown on dial.

7. Swing antenna tuning control (Dial No. 4) through its range
several tines.

8. If signals are not heard bring up volume control {No. 5), until
a click is heard. This is termed “the oscillation point.” Now
with this control held just below this point, Vernier controls 3
and 4 must be operated together to give best results, especially on
long distance signals, or signals from weuak stations.

On weak stations it is best to allow the set to oscillate, that is,
bring control well beyond the click point and swing control 3 through
its range determined by selector position. When a whistling sound,
known as the “carrier beat” is heard, it should be brought to maxi-
mum by control I then control 5 should be reduced gradually until
the oscillations cease, keeping whistling sound in tune al the same
time by Vernier control 3. The carrier beat will then disappear and
station will be heard without distortion.

To sirengthen the signal, work the stabilizer as near the oscil-
lation point as possible and vetune with Vernier controls 3 and 4.
Bear in mind that the stabilizer is an adjustment of sensitivity and
not of tuning. Cure should he taken that set is not left in oscil-
lating condition.

The filament control (Dial No. 1) should be advanced as the
filament batteries are consumed. This control should. however, be
kept always as low as possible consistent with good reception, else the
life ol the tubes, and to <ome extent also the life of the batteries, will
be seriously shortened.

REPLACEMENTS

Batteries and tubes are the only parts which require replace
ment.

“A” BATTERIES:

With average use, these batieries should last several months.
They require replacement when the filament control Dial No. 1 must
be kept at maximum (10) for good reception, and when the tubes
light but dimly with the pointer in that location.

The old cells can be removed by disconnecting all wires from
battery binding posts. Then cells may be taken out and new ones
connected in their place. On each lead is color marking designa-
ting the point to which the lead is to be connected. Reference to



tigures will preclude the possibility of an error in connection, and
will warrant careful attention. The carbon or center part of a
standard dry cell is positive.

DON’T FORGET TO REMOVE TUBES FROM SOCKETS BE-
FORE CHANGING ANY BATTERIES. NEVER BURN TUBES
MORE BRIGHTLY THAN REQUIRED FOR A SIGNAL OF REA-
SONABLE VOLUME.

“B” BATTERIES:

“B” batteries may be tested by a high resistance type of volt-
meter which will indicate up to 100 volts at least. The meter
should show at least 90 volts when across both batteries (new) and

batteries are exhausted when total voltage falls below 70 volts.

To replace, lift battery unit out and unclip leads. The bat-
tery leads are long enough to permit the units to be lifted out of the
bex, for their connection. DON'T FORGET TO REMOVE TUBES
FROM SOCKETS BEFORE REPLACING ANY BATTERIES. Con-
nect the new units exactly as shown in Battery Box cover.

“C” BATTERIES:

These cells should be renewed every six months to insure proper

functioning of Radiola IX.
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Radiola X

INTRODUCTION

The Radiola X Receiver using four WD-11 Radiotrons is a
complete radio receiving set with self-contained loud speaker and
provision for internal batteries, mounted in an attractive mahog-
any cabinet. It contains everything necessary for operation,
except the antenna and ground connections and the necessary
batteries. It has been designed especially for broadcast reception
and will tune to all wave frequencies between 1400 and 540 kilo-
cycles (220 to 550 meters).

The circuit employved is the newly developed REGENOFLEX
circuit, designed to eliminate radiation, that is, interference with a
neighboring radio set. and also to give selectivity (or the ability to
select the station desired) to a degree unapproached by the usual
antenna type of receiver.

The Radiola X Receiver embodies the following features:
1. Ease of operation.

High selectivity.

Freedom from radiation.

Radio frequency amplification.

Regeneration.

Audio frequency amplification with improved trans-
formers, using a special alloy for the cores.

Use of negative grid bias or *‘C’”’ battery.

8 A loud speaker (electro-accoustic unit) giving vastiy
improved tonal quality of reproduction, and covering
a wide range in frequency.

9. A lock to prevent unauthorized use of receiver, or re-
moval of Radiotrons.

10.  An unusually pleasing cabinet.
11.  Dry cell operated. no storage battery required.
12. Batteries and loud speaker self-contained.
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13. High sensitiveness, permitting loud speaker reception
from distant stations.

14. The loud speaker is built into the cabinet with its open-
ing at the front above the panel.

15. The panel contains all necessary controls. It can be
tipped forward to give access to theinterior forinsertion
or replacement of Radiotrons.

16. All necessary batteries are located in the space provided
at the back of the cabinet. The entire back of the
cabinet is removable permitting free access to thein-
terior. On the inside of the back is a card showing the
proper location of the batterics. The antenna and
ground connections are made by binding posts at the
back of the cabinet near the bottom.

17. Theappearance of Radiola X is such that it isan article
of furniture welcome in any living room, and its capa-
bilities as a musical instrument make it a never ending
source of entertainment.

EQUIPMENT

Radiola X is supplied complete ready for operation with the
exception of the antenna, ground connection and batteries. Four
WD-11 Radiotrons are supplied which, with reasonable care,
should last for approximately a year when used several hours per
dayv.

In addition there are required a suitable antenna and ground,
and “A”, 'B" and "'C” batteries as follows:

“A” Battery (for filament heating)

Six 114 volt dryv cells, connected in PARALLEL, of anv of
the following:

Burgess Radio “A" Dry Cell ¥6.

Eveready Radio “A"” Dry, Cell #7111.

Manhattan Red Seal Dryv Cell %2445

Ray-O-Vac Radio “A” Dry Cell #1211.

or any other make of good dry cell having a diameter
of 214 inches and a height not exceeding 614 inches and having
screw and thumb nut terminals.

‘‘B"’ Battery (for plate supply)

Four 2214 volt Plate Batteries, connected in series of anv of
the following : ’
Burgess # 5156 B P Plate Battery.

Eveready # 768 Plate Battery.
Ray-O-Vac # 5131 B P Plate Battery.

] _ or any other make of good radio “B’’ batterv whose base
dimensions do not exceed 414 by 284 inches. Leads are arranged
for intermediate size batteries with lead and binding post as listed
above. Other intermediate size batteries may be used or some of

;‘h;\lsnsew vertical tvpes such as Evereadv # 764 and Burgess

“C"" Battery (for grid bias)

One 414 volt Grid Battery of any of the following:
Eveready # 771 Grid Battery.
Ray-O-Vac # 231-R Grid Battery.
Burgess # 2370 Grid Battery.
) _ or any other make of good three cell batterv, whose
dimensions do not exceed 4 by 134 inches. '



INSTALLATION

Location—The Radiola X should be placed as near as pos-
sible to the incoming lead from the antenna. A good ground
such as a water pipe should be not far away.

If possible, place the Radiola a in a fairly large room and one
which does not have bare walls, as draperies, hangings, ctc.. will
prevent accoustic reflections and help to make the entertainment
more pleasing.

ANTENNA

Outdoor Type—In general. best results will be obtained with
an outdoor antenna, from 100 feet to 200 feet long, including the
lead-in wire, and 20 or more feet above the ground. If the sug-
gested length and height cannot be secured. approach them as
nearly as possible. So far as possible, the antenna should be
located in a space above the tops of surrounding buildings and
trees. It should not be touched by any object except the antenna
insulators. The same precautions apply to the lead-in wire which

should be a continuation of the antenna wire without anv joints,
and should run as directly as possible to the receiver. The an-
renna should be at right angles to electric light, traction. power
and other wire lines which may cause objectionable noises. If
practicable, the antenna should be at least 15 feet distant from
such wire lines and other antennae.

When an outdoor antenna is used a protective device of a
typeapproved and in accordance with the National Electric Code,
should be installed to remove all danger from lightning or power
wires.

Outdoor aerials having a length up to 200 feet should be used
since louder signals and greater distances can thus be secured.
Proper volume control and selectivity will be obtained by adjust-
ment of the “Volume Control” knob, regardless of the size of the
antenna, provided the length does not exceed 200 feet approxi-
mately.

If an antenna is available, it may be used provided that it is
not more than 200 feet long. If a new antenna is to be erected, all
necessary material and full directions will be found in the Antenna
Package of the Radio Corporation of America, Type AG-788.

Indoor Type—For local reception, satisfactory results may be
secured by using only 20 to 30 feet of ordinarv double cotton
covered bell wire (% 18 B & S) strung around the picture mould-
ing. It may also be run the length of an attic. Such an antenna
will not be satisfactorv in a building with metal lath under the

plaster.

Loop Type—A loop aerial can be used for nearby local recep-
tion.

GROUND

A good ground is as necessary as a good antenna. Perhaps
the best ground is a good electrical connection tc a water pipe.
If this is not convenient, a connection to the steam or hot water

heating system will serve unless there is a bad joint in the piping.
Connections to gas pipes should not be used. If nothing of this
nature is available, a pipe or metal rod may be driven into the
ground to a depth of several feet, preferably where the soil is
moist. The ground connection should be made with a ground
clamp, the wire heing soldered or held by clamping under a screw
or nut. Be sure to scrape and clean the pipe thoroughly before

attaching the ground clamp. Usually, connecting to more than
one ground, for instance to both water and steam pipes, will
improve reception.

CONNECTIONS

There are two binding posts at the bottom part of the cabinet
near the middle of the back. One of these has a small plate with
the letters “ANT.” Connect the lead from the antenna to this
binding post. The other has a small plate with the letters “GND."’
Connect a wire from the ground clamp to this binding post.
Make both leads as short as possible.

All batteries fit into compartments at the back of the cabinet.
Turn the cabinet so that easy access and good lighting mayv be
had. Remove the back panel entirely by pulling outward at the
top. The card on the inside of the back panel shows the proper
arrangement of the batteries and the connections to them.

The “*A"" battery of six cells is arranged in two tiers of three
cells each, connected in parallel, in the space between the horn
and the left side of the cabinet viewed from the back. Only the
round type of cell may be used and these must have terminals
of the screw and thumb nut type. Remove all the thumb nuts.
Place three cells in the lower tray with the binding posts on the
edge toward the center of the group. Find the black wire with
the brass disc attached to it. This disc has three holes which will
slip over the three edge binding posts at the center of the group.
Find the loop of yellow wire near the top of the cells with three
lugs soldered to it and slip the lugs onto the center terminals of
the cells nearest to each. After the first lug has been placed on a
cell terminal, do not allow the others to touch anv metal parts.
Now replace the thumb nuts on the three cells and screw them
down as tightly as possible. The same process is then to be applied
to the other three cells in the upper tier. The result will be six
cells in parallel.

The “B” battery is placed upon the bottom of the cabinet.
Metal curbs are provided to keep the blocks in place. The battery
should consist of four blecks of radio “B’’ battery. each giving
normally 2215 volts. These blocks are to be connected in series
according to the diagram. The battery space is designed primar-
ily for the intermediate size plate batteries equipped with a lead
at the positive end and a binding post at the negative end. These
blocks are particularly easy to connect. Arrange them as shown
in the diagram Fig. (2.) Conncct the black lead from the set
marked "—B"’ to the binding post of block number (1). Connect
the battery lead from block number (1) to the binding post of
block number (2) and to this same binding post connect the



orange lead from the set marked *“ + 20 B.” Then connect the
lead from block number (2) to the binding post of block number
(3) and the lead from block number (3) to the binding post on
block number (4). The lead from block number (4) goes to the
post on the side of the cabinet to which is attached a red lead from
the set marked “+ 80 B.” In casc another type of battery is
used, proceed as follows after placing blocks in the curbs. First find
the black lead from the set which is marked *“—B" on a small metal
tag. Connect this lead to the negative terminal, which may be
marked either “—" or “NEG", of one of the blocks which we
shall now call number (1). Then find the orange lead from the
set, this being marked “+ 20 B’’and connect it to the positive
terminal, which may be marked either “+"', “+ 2214 or “POS",
of block number (1). At the same time connect a short piece
of wire to the same POSITIVE terminal of block number (1)
and connect its other end to the NEGATIVE terminal of block
number (2). In the same way connect the POSITIVE terminal
of block number (2) to the NEGATIVE of number (3) and the
POSITIVE of number (3) to the NEGATIVE of number (4).
This leaves the positive of number (4) with no connection to it.
Now connect a wire from this positive terminal to the binding
post on the side of the cabinet to which is attached a red lead
and a tag marked “+ 80 B."”

The “C” battery is located in a small compartment just back
of the horn. It should have three cells, giving voltages of 3 and
4% The usual types have three terminals. Connect the lead
having the tag marked *“ +C"' to the terminal on the “C"’ battery
marked “+" or “POS". Connect the other lead having the tag
marked “—C” to the terminal marked “—3" or “—414" as
desired.

NoTe—3 volt connection will give greater volume. 414
volt connection will better conserve the “B’ batterics.

When all of the battery connections have been madc, replace
the back of the cabinet. Make sure that it is solidly in place.
Note that the antenna and ground connections are tight or if they
have been removed to facilitate the hattery connection replace
them according to directions.

To place the Radiotrons in the set, it is necessary to tip for-
ward the operating panel. In the upper right corner of the panel
is a combination Jock and switch. This in the locked position
opens the filament battery circuit and prevents the panel from
being tipped forward. Insert the key and turn it to the right.
In the upper left corner there is also a small catch. Turn this
also to the right, and then pull. - The panel will tip forward leav-
ing a clear space of about three inches at the top. Remove four
Radiotrons from their cartons and insert them in the sockets
provided in the tube mounting board directly in back of the panel .
Push the Radiotrons straight down until the bases touch the
socket panel. The sockets are arranged so that the large pin
in the base of the radiotron will be toward the panel. Be sure
that the control marked ‘‘Battery Setting' has been turned as
far to the left as possible before the Radiotrons are inserted. Then
while the panel is still in the forward position, turn the “Battery
Setting’’ to the right until the pointer reaches the mark diagonally
upward to the right. Look down into each of the Radiotrons
and make sure that all the filaments glow with a dull red color.
Then tip the panel back into normal positionand turn up the catch
at the left.

A jack is provided at the extreme right of the panel a little
above the center. This jack is in parallel with the loud speaker
and is so connected that when a plug is inserted, the loud speaker
in the cabinet is disconnected. It is intended for connection to a
separate loud speaker or, undervery exceptional circumstances. to
a telephone headset.

OPERATION

Control

Volume Control—The control so marked serves to regulate
the transfer of energy between the two tuning circuits. Thus it
regulates the strength of the signal. Italso governs the selectivity
of the set, that is, the further the *Volume Control'' is turned to-
ward the left, the more easily can various stations be separated.

A

Ground

Antenna

Fig. 2--Diagram of Battery Connections



Battery Setting—The control so marked serves to turn on
and regulate the current to the filaments of the Radiotrons. When
the set is not in use, either the lock directly above this control
should be in the locked position with the key vertical or else the
pointer of the ‘“Battery Setting' should be turned as far to the
left as possible. When it is desired to operate the set, unlock
it and then turn the ‘‘Battery Setting'' pointer until it rests on
the mark diagonally upward to the right. With new dry cells
in the “A" battery, this adjustment will give the proper curreny
through the filaments. As the cells become old, 1t will be neces-
sary to turn the “Battery Setting’ still further to the right. The
filaments should alwavs glow at a dull red color, and should
never be burmed brighter than necessary to obtain signals. They
may be examined at any time by tipping the panel forward.

Station Selector I—The control so marked serves to adjust
the antenna tuning circuit so that it will respond 1o the desired
wavelength.

Amplification—The control so marked adjusts the regenera-
tion, and thereby regulates the sensitivity and the selectivity of
the set.

Station Selector II—The control so marked adjusts the
secondary tuning circuit so that it will respond to the desired
wave length.

FINDING SIGNALS

Turn the **Volume Control” pointer to the right as far as it
will go.

Turn the "“Battery Setting” until the pointer rests on the
mark, previously described, which shows proper position when
batteries are new.

Turn “Amplification’” until a breathing sound 1s heard. This
should occur when the pointer reaches “2.5” or a little before.
If it does not disconnect the lead marked 420 B” from the
positive terminal of the first block of the ““B"" battery and connect
it to the positive terminal of the second block.

Turn both ‘“‘Station Selector I"" and ‘“‘Station Selector II™
from one end of the scale to the other keeping them at approxi-
mately the same reading all the time. GO SLOWLY and listen
carefully. A squeal or whistle will be heard when the set is tuned
to a station that is operating. When the whistle 1s heard. turn
“Station Selector II"”" until the whistle assumes a verv low pitch.
Then turn “*Station Selector I"” until the whistle becomes loudest.
Finally turn “Amplification” to the left just enough to stop the
whistle when the speech or music should be heard clearly. A
slight readjustment of “*Station Selector 11" may be necessary for
best results. Of course it may happen that a station is found be-
tween numbers of its program. Therefore, if nothing is heard at
the conclusion of the above process, wait a minute or so. Do not
wait too long before adjusting “Station Selector II"”. A whistle
mav also be produced by an improperly operated receiving set
nearby but such a whistle seldom remains constant.

A little experience in making the adjustments will be neces-
sary before stations can be found easily and quickly but once this
axperience is had, the operation of picking up signals and tuning
the receiver is very simple.

It will be found that there is a definite relation between the
two “‘Station Selectors”, for example, when ‘‘Station Selector 11"
is set on ‘3", “Station Selector I" should be nearlv ‘3" when
both are tuned to the same wavelength. It may happen that
this agreement will not be very close in which case *‘Station
Selector I'" will reach one end or the other of the scale before
“Station Selector II'", thus making it impossible to tune both
selectors accurately over the whole wavelength range. To im-
prove this condition, tip the panel forward. At the extreme left
is a coil wound on a micarta tube. At the top of the coil are four
terminals, to one of which is attached a lead from the antenna.
Remove this lead and attach it to one of the other terminals.
With any ordinary antenna a terminal can be found where the
agreement hetween the “Station Selectors™ will be close. Ordi-
narily the lead should be left on this terminal as it facilitates
tuning. More sound volume may be obtained when listening
to stations which operate at frequencies less than approximately
860 kilocycles (greater than approximately 350 meters) by moving
this lead to the terminal nearest the panel. This will cause
“Station Selector I'" to reach the lower end of its scale before
“Station Selector II"" and will destrov the agreement between
them and make it impossible to tune to stations operating at
high frequencies (low wave lengths.)

It is often convenient to have a record of the adjustments
when tuned to various stations. The setting of “Station Selector
I" and “Station Selector 1T should be recorded for each station
heard. Then when 1t is desired to hear that particular station,
set the “Station Selectors'” at the right points, adjust the “ Ampli-
fication” and the station should be heard if it is operating.

When receiving from nearby stations, it may happen that the
volume will be ¢reater than is desired. Do not attempt to de-

crease the volume by turning pack the **Battery Setting’’ as that
will spoil the quality. Turn back the “Volume Control” until
thq signal strength has been reduced as much as is desired. Selec-
tivity or the ability to pick a desired station out of interference.
depends upon the setting of “Volume Control."” The receiver is
much more sclective when this control is turned to the left SO
that it 1s often desirable to operate with this control almost to the
left limit. This weakens the signals somewhat, but thev can be
brought up to desired loudness by further adjustment of the
“Amplification Control.” ’

The loud speaker is adjustable and is properly set before it
leaves the factory. In case the adjustment has been disturbed
and it does not operate satisfactorily, proceed as follows: Adjust
the set to give a fairly loud signal from a ncarby station. Remove
the panel at the back of the set and the loud_speaking clement
will be found in the upper right (from the back) corner. Reach
mn and find the knurled edge. Turn it to the right, i.e., so that
the top moves away from vou, until a rattling sound is produced.
Then turn it back until the rattling sound ceases. This is tke
most sensitive adjustment and the loud speaker should ordinarilv
be left this way. When the signals are especially loud. it may
be necessary to turn the knurled part back still further to prevent
rattling. OAnAthe other hand. when the signals are extremely
weak and it is desired to make the utmost of them, the knurled
part may be turned still further to the right. In any case, the
adjustment must be such that a rattling sound is not produced.



It is not recommended that the loud speaking element be ad-
justed frequently as this involves needless trouble. It should be
adjusted as described at first and so long as it does not rattle,
should be left alone.

MAINTENANCE

Radiotrons—When not mistreated, the Radiotrons will last
for many months. Occasionally one will become inoperative on
account of a broken filament or otherwise. It should be replaced
by a new one of the same type.

Filament or ‘““A’" Battery—When the dry cells used for
this purpose become discharged to the point where they will no
longer heat the filaments to the proper brilliancy. they should be
replaced by new ones.

Plate or ‘‘B’’ Battery—The ‘B Batterv should last for
several months. When signals become weak with the filaments
burning properly or operation becomes noisy, the ‘‘B” batteries
should be replaced by new ones. If a voltmeter (preferably of
the high resistance type) is available, the batteries may be tested.
They should be discarded when the voltage has dropped to 17.

Bias or “C" Battery—It is difficult to tell when this battery
is exhausted except by measurement of its voltage with a volt-
meter. The safe plan is to renew it whenever the B’ battery is
replaced.

SPECIFICATIONS

Cabinet—The cabinet is a fine example of the cabinet making
art. It is made of imnahogany, finished in dark brown and given a
high polish.

Panel—The panel is moulded from a phenolic condensation
product.

Variable Condensers—The variable condensers are especially
smooth running. They are driven by a friction disc giving a
slower motion to permit accurate tuning.

Fixed Condensers—The fixed condensers are of two types
both especially designed for their uses.

Antenna Circuit Coils—The antenna circuit coils are wound
on micarta tubing and are carefully impregnated and baked.
Theyv will retain their high efficiency indefinitely.

Secondary Circuit Coils—The secondary circuit coils are of
an improved design and are so arranged as to require only a very
small space.

Radiotron Sockets—The Radiotron sockets are of the well
known sliding contact type and insure a positive connection to
the Radiotrons. The Radiotron board is flexibly mounted on
rubber to eliminate mechanical noises.

Transformers—-The audio transformers use a special alloy
material for the cores. This produces much better amplification
at low frequencies than has been had in any previously used trans-
formers.

Jack—The jack is of special design to keep all metallic parts
from the front of the panel.

Radiotrons—The Radiotrons are type WD-11. They have
been redesigned with small bulbs and moulded bases to occupy
less space.

Loud Speaker—The loud speaker is the latest development
in electro-accoustics and has a very wide frequency range. The
quality of reproduction is unusually faithful and pleasing

Circuit—The circuit employed is the newly developed
“REGENOFLEX" circuit which eliminates radiation and gives
excellent sensitivity and selectivity. The REGENOFLEX circuit
combines radio frequency amplification, regeneration, audio
amplification and freedom from radiation.

Of course, all Radiotrons are properly biased by the use of
suitable grid or “C’’ battery, which is an essential to good quality
reproduction and which greatly increases the life of Radiotrons
and plate batteries.

The stage of radio frequency amplification is balanced so that
it cannot oscillate and therefore this set cannot radiate and cause
interference to other nearby receivers. Radio frequency amplifi-
cation and regeneration make this set especially sensitive while
the two tuned circuits plus regeneration make it selective.

LT // VI

Fig. 3--View Showing Top of Antenna Coil



Radiola Regenoilex

INTRODUCTION

The Radiola Regenoflex Receiver, using four WD-11 Radio-
trons, is a complete radio receiving set with self-contained bat-
teries mounted in an attractive mahogany cabinet and contains
everything necessary for operation, except the loud speaker.
antenna and ground connections and the necessary batteries. It
is designed especially for broadcast reception and will tune to all
frequencies between 1400 and 540 kilocyeles (220 to 550 meters)

The :ircuit employved is the newly developed Regenoflex
circuit, designed to climinate radiation. that is, interference
with a neighboring radio set, and also 1o give selectivity (the
ability to select the station desired) unapproached by the usual
antenna type of receiver.

The Radiola Recgenoflex receiver embodies the following
features

1. Super selectivity.
2 Frcedom from radiation.
3 Greater sensitivity so that distant stations may be
heard.
4 Radio frequency amplification.
Sufficient amplification so that a loud speaker may
be operated on signals from distant stations.
6. “Dual amplification” whereby one tube is made to
amplify at both Radio and Audio frequencies.
7. Audio frequency amplification using the balanced or
push-pull method with improved transformers, using

a special alloy for the cores.

8. Regeneration.

9. Use of negative grid bias or “C"" battery

10. A lock to prevent unauthorized use of receiver
11. All batteries self-contained.

12.  The panel contains all necessary controls.

”n

13, An unusually pleasing cabinet.

14 Dry cell operation, no storage battery required.

15, Improved quality of speech and musical reproduction

(when a good loud speaker is used).

16.  The panel may be tipped forward to give access to

the Radiotrons or to adjust the antenna tap.

The appearance of the Radiola Regenoflex is such that it
will be an article of furniture welcome in any living room and
its capabilities as a musical instrument will prove it to be a
never ending source of entertainment.

EQUIPMENT

The Radiola Regenoflex is supplied complete ready for
operation with the exception of the loud speaker, antenna and
hatteries. Four WD-11 Radiotrons are required which, with
reasonable care should last for approximately one vear's usc

In addition there are required a suitable antenna, ground
connection and “A”, “B" and ““C” batteries as follows:
(A) refers to Filament lighting or “A’ battery.
(B) refers to Plate or “B'" battery.
(C) refers to Negative grid bias or “C'" battery.
(A) Six 114 Volt Dry Cells, connected in Parallel, such as:
6 Burgess Radio “A" dry cells #6 (214 x 6) or,
6 Eveready dry cell radio ‘A" batteries %7111 (without
Fahnstock clips), (214 x 6) or,
6 Manhattan Red Seal Dry Cells #2445 (214 x 613) or,
6 Ray-O-Vac Radio “A" Dry Cells #1211 (214 x 613) or.
6 Columbia Ignitor #6 Dry Cells (214 x 613) or,
6 Ace Radio “A" Dry Cells %61 (214 x 6) or,
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A Du-al Radio A" Dryv Cells (General Duty) #6 (214 x 6),
or equivalent
Four 2214 Volt Plate Batteries, connected in series, such as:
4 Burgess % 5150 Plate Batteries (415 x 2% x 284) or,
1 Eveready # 768 Plate Batteries (4% x 2% x 2%3) or,
4+ French Ray-O-Vac %5151 Plate Batteries (4)4x 2% x
234), or equivalent.
(C) One 445 Volt Negative Grid Bias Battery, such as:
1 Evercady # 771 Negative Grid Bias Battery (4 x 3x 134)
or,
1 Ray-O-Vac # 231-R Negative Grid Bias Battery (4 x 3 x
141"6) or.
| Burgess # 2370 Negative Grid Bias Battery (4x 3 x1%)

B)

or,
1 Yale %312 Negative Grid Bias Battery (4 x 3 x135) or,
1 Bright Star B-34-17 Grid Bias Battery (4 x3x13g) or.
1 Novo %288 Grid Bias Battery (4 x 3x 1%g),

or equivalent.

INSTALLATION

Location- The Radiola Regenoflex should be placed as
near as possible 1o the incoming lead from the acrial wire. A
vond ground such as a water pipe should be not far away.

If possible. place the Radiola Regenoflex in a fairly lurge
room—one which does 1ot have bare walls, as draperies, hang-
ings, etc., will prevent accoustic reflections and help to make
the entertainment more pleasing.

ANTENNA

OQutdoor Type In general, best resuits will be obtained
with an outdoor antenna, from 75 to 150 feet long, including
the lead-in wire and from 20 to 35 fect above the ground. 1f
the suggested length and height cannot be secured, approach
them as nearly as possible.  So far as possible. it should be located
in a space above the tops of surrounding buildings and trees.
It should not be touched by, any object except the antenna
insulators. The same precautions apply to the lead-in wire
which preferably should be a continuation of the antenna wire
without any joints, and should run as direetly as possible to the
receiver. The antenna should be at right angles to all electric
light, traction. power, telephone and tclegraph wires and. if
practicable, at least 15 feet distant from them.

Where an outdoor antenna is used, it should be protected
irom lightning by a suitable approved type of lightning arrester
and the installation made in accordance with the National Elec-
tric Code Standards.

Outdoor aerials having a length up to 150 or 175 feet may
be used since louder signals and greater distances can thus be
covered.  DProper volume control and selectivity will be ob-
tained by adjustment of the "Volume Control”’ knob, regard-
less of the size of the antenna, provided the length does not
exceed 175 feet (approximately).

Any normal antenna already installed may be used. If
a new antenna is to be erected all necessary material and full
directions will be found in the Radio Corporation of America
Tvpe AG-788 antenna package.

Indoor Type— For local reception, satisfactory results may
be secured bv using only 20 to 30 feet of ordinary double cotton
covered bell wire ( ¥ 18 B & S) strung around the picture mould-
ing. It may also be run the length of the attic.

Loop Type—A loop aerial connected across the antenna
and ground hinding posts can be used for nearby local reception.

Ground—A good ground is as necessary as a good antenna.
Perhaps the best ground is a good electrical connection to a water
pipe. If this is not convenient, a connection to the stcam or
hot water heating system will usually serve almost as well.
Connections to gas pipes are not always successful and should
be avoided. If nothing of this nature is available, a pipe or
metal rod may be driven into the ground to a depth of several
feet, perferably where the soil is moist.

The ground connection should be made with a ground clamp,
the wire being soldered or held by clamping under a screw or
nut. Be sure to scrape and clean the pipe thoroughly before
attaching the ground clamp. Usually, connecting to more than
one ground, for instance to both water and steam pipes, will
improve reception.

CONNECTIONS

There arc two binding posts at the bottom part of the cabinet
near the middle of the back. One of these has a small plate with
the letters “ANT”. Connect the lead from the antenna side
of the lightning arrestor to the binding post. The other has a
small plate with the letters “GND”. Connect a wire from the
ground clamp to this binding post. Make both leads as short
as possible.

All batteries fit into compartments at either end of the
cabinet. The compartment at the left is designed to hold the
“B" and “C' batteries while the one at the right is intended to
hold six dry cells. The little panels on the front of the cabinet
may be easily removed by lifting upward and then pulling out-
ward.

The A’ hattery of six dry cells will fit into the compartment
at the right as shown in figure 3. The cells should be placed in
such a position that the outside or negative terminals form a

vertical line. Remove all the thumb nuts. Find the black wire
carrying the metal tag marked ““—A” and with six lugs soldered
to it. Place one lug over each of the outside binding posts,
replace the thumb nuts on thesc posts and screw them down
tightly. Then find the long yellow wire carryving the metal tag
marked “FA” and with the six lugs soldered to it. Place onc
lug over each of the center binding posts beginning at the lower
right cell and running up and over and down the left column
as shown in figure 5. Replace the remaining thumb nuts and
screw them down tightly. Replace the panel.

The “B” battery of four blocks is to be placed in the left
compartment ncar the back. The blocks are to be laid on their
sides in two rows as shown in figure 4. It will be necessary to
make connections before the batteries are placed in the compart-
ment. All four blocks are to be connected in series, that is, the
positive of one to the negative of the next.  Assuming that the
intermediate size ‘B” batteries with lead and hinding post are
to be used, procced as follows: Arrange four blocks as shown
in figurc 4. The one at the upper right we shall designate as
¥1. Among the leads coming from the center compartment



will be found one with a brown braid and carryving a metal tag
marked “—B’”. Connect this to the negative or " —" terminal
of block #1. Then connect the positive or "'+ lead from
block %1 to the negative terminal of block %2.  To this same
binding post connect the orange lead carrving a metal tag marked
“420 B”. Then connect the positive lead from block #2 to
the negative terminal of block % 3 and the positive lead of block
¥ 3 to the negative terminal of block ¥4.  Finally connect the
red cable lead to the positive lead of block %+4. Now place the
blocks in the compartment. %3 goes at the bottom at the
back with #4 on top of it, the blocks lving on their sides. The
other two blocks go in front with #2 on the bottom and #1
on top. If the batteries used are not of the tvpe described, use
short pieces of insulated wire to make the connections between
blocks. When the wire is clamped under terminals, sce that
the copper conductor is clean and bright. All canncctions must
be clean and tight or there will be noises.

The “‘C” battery is to be placad directly in front of the “B"”
batteries in the compartment at the left. Find the black cable
lead with the tag marked *‘+C” and conncct it to the battery
terminal marked “'+". Then connect the green cable lead with
tag marked “ —C” to the terminal marked ** —4-14".

To place the Radiotrons in the set, tip the aperating panel

torward. In the upper right corner of the panel is a combination
lock and switeh. This in the locked position opens the filament
battery circuit and prevents the panel from being tipped forward.
Insert the key and turn it to the right. In the upper left corner
there is also a small catch with a gold knob. Turm this also to
the right, and then pull. The panel will tip forward leaving a
clear space of about three inches at the top. Remove four new
WD-11 Radiotrons from their cartons and insert them in the
sockets provided in the tube mounting board dircctly in back
of the panel. The sockets are arranged so that the large pin in
the base of the Radiotron will be toward the panel. Be sure that
the control marked “Battery Setting” has been turned as far
to the left as possible before the Radiotrons are inserted. Then
while the panel is still in the forward position turn the ‘“‘Battery
Setting’’ to the right until the pointer reaches the mark diagonally
upward to the right. Look down into cach of the Radiotrons
and make sure that the filaments of all four glow at a dull red
color. Then tip the panel back into normal position and turn
up the catch at the left.

A jack is provided at the extreme right of the pancl « little
above the center. The loud speaker must be equipped with a
telephone plug which is to be inserted in the jack when the loud
speaker is to be used. In a few imstances, it may be desirable
to use a telephone headset plugged into the same place. hut
ordinarilv. the signals will he uncomfortably loud.

OPERATION

Controls

Volume Control—The control so marked serves to regulate
the transfer of energy between the two tuning circuits. Thus it
regulates the strength of the signal. It also governs the sclectivity
of the set, that is, the farther the *“Volume Control” is turned
toward the left, the more casilv can various stations be separated.

Battery Setting—The control so marked serves to turn on
and regulates the current to the filaments of the Radiotrons
When the set is not in use, either the lock directly above this
control should be in the locked position with the key vertical,
or clse the pointer of the “Battery Setting’ should be turned as
far to the left as possible.  When it is desired to operate the set,
unlock it and then turn the ‘“Battery Setting” pointer until it
rests on the mark diagonally upward to the right.  With new dry
cells in the “A’ battery, this adjustment will give the proper
current through the filaments. As the cells become old. it will
be necessary to turn the “‘Battery Setting’” still further to the
right. The filaments should alwayvs glow at a dull red color. and
should never be burned brighter than necessary to obtain signals.
They may be examined at any time by tipping the panel forward.

Station Selector I—The control so marked serves to adjust
the antenna tuning circuit so that it will respond to the desired
wave length.

Amplification—The control so marked adjusts the regener-
ation, and therebyv regulates the sensitivity and the selectivity
of the set. ’

Station Selector II—The control so marked adjusts the
secondary tuning circuit so that it will respond to the desired
wave length.

Finding Signals

Turn the “Volume Control’ unul the pointer extends hori-
zontally to the right.

Turn “Battery Setting” until the pointer rests on the mark
previously described, which shows proper position when batteries
are new.

Turn “Amplification’’ until a breathing sound is heard. This
should occur when the pointer reaches *‘2.5" or a little before

Turn both “‘Station Selector I'" and *‘Station Selector 1T
from one end of the scale to the other keeping them at approxi-
mately the same reading all the time. GO SLOWLY and listen
carefully. A squeal or whistle will be heard when the set is tuned
to a station that is operating. When the whistle is heard. turn
““Station Selector II"" until the whistle assumes a very low pitch.
Then turn ““Station Selector I'"" until the whistle becomes loudest .
Finally turn “Amplification” to the left just enough to stop the
whistle when the speech or music should be heard clearly. A
slight readjustment of “Station Selector II”’ may be necessary for
best results. Of course, it may happen that a station is found be-
tween numbers of its program. Therefore, if nothing is heard
at the conelusion of the above process, wait a minute or so. Do
not wait too long before adjusting ‘‘Station Selector II”. A
whistle may also be produced by an improperly operated receiving
set nearby but such a whistle seldom remains constant.

A little exnerience in' making the adjustments will be neces-
sary hefore stations can be found casily and quickly. This

receiver is capable of receiving over great distances, and such
operation will be secured if the controls are properly manipulated.
Care in adjustment of “‘Station Selector II"" and “*‘Amplification”
1s particularly important.

It will be found that there is a definite relation between the
two station selectors, for example, when “Station Selector II”
is set on '‘3.0", “‘Station Selector 1"’ should be nearlyv “3.0”" when



hoth are tuned to the same wavelength. It may happen that
this agreement will not be very good in which case '‘Station
Seleetor I will reach one end or the other of the scale before
“Station Selector I thus making it impossible to tunc both
sclectors accurately over the whole wavelength range.  To
remedy this trouble, tip the panel forward. At the extreme left
is a coil wound on a micarta tube. At the top of the tube arc
four socket contacts, in one of which is inserted 4 lead from the
antenna.  Remove this and attach it to one of the other hinding
posts. One can be found where the agreement between the two
station sclectors will be quite close. In short, this adjustment is
a means for adjusting the receiver to fit any antenna closely.

It is often convenient to have a record of the adjustments
for various stations. The setting of “Station Selector I'" and
“Station Selector 11" should be recorded for each station heard.
Then when it is desired to hear that particular station. set the
“Station Selectors” at the right points, adjust the “Amplifica-
tion”" and the station should be heard if it is operating.

When receiving from ncarby stations, it may happen that
the volume will be greater than is desired. Do not attempt to
decrease the volume by turning back the ““ Battery Setting” as
that will spoil the quality. Turn back the “Volume Control”
until the signal strength has heen reduced as much as is desired.
Sclectivity or the ability to pick a desired station out of inter-
ference, depends to a degree upon the setting of “Volume Con-
trol”. The receiver is much more selective when this control is
turned to the left. It is often desirable to operate with this con-
trol almost to the left limit. Careful adjustment will give almost
as loud signals as when the “Volume Control’ is at the extreme

right
MAINTENANCE

Radiotrons— When not mistreated, the Radiotrons will last
for many months. Occasionally one will become inoperative on
account of a broken filament or otherwise. It should be replaced
by a new onc of the same type.

If it becomes necessary to operate with only three Radio-
trons, it mayv he done by leaving the socket at the extreme right
empty.

Filament or “A” Battery—When the dry cells used for this
purpose become discharged to the point where they will no longer
heat the filaments to the proper brilliancy, they should be rc-
placed by new ones.

Plate or “B” Battery—The ‘B’ battery should last for
several months. When signals become weak with the filaments
burning properly or operation becomes noisy, the "B batterics
should be replaced by new ones. If a voltmeter (preferably of
the high resistance type) is available, the batteries may be tested.
They should be discarded when the voltage has dropped to 17.

Bias or “C” Battery—It is difficult to tell when this battery
is exhausted except by measurement of its voltage with a volt-
meter. The safe plan is to renew it whenever the “B" battery
1s replaced.

SPECIFICATIONS

Cabinet-—The cabinet is finelv made of <ol
It is finished in dark brown mahog;n;]‘;?;l;‘ ?'g\':ghs }:illihogé?ilzi\'

Panel—The panel is moulded froma phgnohc comjf{'nsati;&'
product. The divisions and lettering are filled with a gold-
colored material.

Variable Condensers—The variable condensers are especi-
ally smooth running. They are driven by a friction disc giving a
slowcr_ motion to permit accurate tuning.

Fixed Condensers—The fixed condensers are of two types
both specially designed for their uses. .

Antenna Circuit Coils—The antenna circuit coils are wound
on micarta tubing and are carefully impregnated and baked
They will retain their high efficiency indefinitely.

_ Secondary Circuit Coils—The secondary circuit coils are of
an improved design which is so arranged as to require onlv very
small space. ’ ’

Radiotron Sockets—The Radiotron sockets are of the well-
known shdmg contact type that insure a positive connection to
the Radiotrons. The Radiotron board is flexibly mounted on
rubber to eliminate mechanical noises. ’

Transformers—The audio transformers use a special alloy
material for the cores. This produces much better amplification
at low frequencies than has been had in anyv previously used
transformers. i

) Jackf'l‘hc juck is of special design to keep all metallic parts
from the front of the panel.

Radio@;ons~'1_‘he radiotrons are type WD-11. They have
been redesigned with small bulbs and moulded bases to occupy
less space, hut their operating characteristics are identical with
former types.

Circuit—The circuit emploved is th
.. Cir - circuit 3 ¢ newly developed

RhGI;NOFLE‘\ cireuit which eliminates radiation and gives
excellent sclectivity.

The R EGENOFLEX circuit combines radio frequeney
amplification. regencration, dual amplification and freedom from
radiation. Also the last stage of audio amplification is of the
halanced. or push-pul] tvpe. which improves the quality of repro-
duction and permits the use of greater loudness of signals.

A total of four Radiotrons are used therefore, which are
equivalent in performance to the usual five tube set.

) ;\11“R'a‘d10trons are properly biased by the use of suitable
grid or “C Bat;cr.\'. which is an essential to good quality repro-
duction and which greatly increases the life of Radiotrons and
plate batteries.

The stage of radio frequency amplification is balanced so
that it can not oscillate and thercfore this set can not radiate
and cause interference to other nearby receivers. Radio fre-
quency amplification and regeneration make this set especially

sensitive while the two tuned cireuits plus regeneration make it
selective.
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BATTERY CONNECTIONS
RADIOLA 20
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BATTERY CONNECTIONS
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BATTERY CONNECTIONS
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BATTERY CONNECTIONS

Radiola 28
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In this wiring diagram, two or more leads of a like color contained in the same cable may be distinguished
the numeral following the color designation at each end of a given lead.
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A WORD OR TWO ABOUT SERVICE

Service goes hand in hand with sales. The well-informed RCA Authorized Dealer renders
service at time of sale in affording information as to proper installation and upkeep. Subse-
quent service and repair may be required by reason of wear and tear and iishandling, to the
end that RCA Loudspeaker and Radiola owners may be entirely satisfied.

Obviously, this service can best be rendered by properly equipped service organizations
having a thoroughly trained personnel with a knowledge of the design and operation of RCA
Loudspeakers and Radiolas.

Such service organizations have been established by RCA Distributors, and RCA Authorized
Dealers are advised to refer any major work or replacement to their selected Distributors.
Minor replacements and mechanical and electrical adjustments may be undertaken by the RCA
Dealer.

To assist in promoting this phase of the Dealer and Distributor’s business the RCA
Service Division has prepared a series of Service Notes--of which this booklet is a part—
containing technical information and practical helps in servicing RCA Loudspeakers and

Radiolas.

This information has been compiled from experience with RCA Dealers and Distributors’
service problems and presents the best practice in dealing with themn. A careful reading of these
Service Notes will establish their value, and it is suggested thev be preserved for ready
reference.

In addition to supplying the Service Notes, the RCA Service Division maintains a corps of
engineers who are qualified to render valuable help in solving service problems. These engi-
neers call upon the trade at frequent intervals to advise and assist RCA Distributors in the

performance of service work.

Property of Radio Corporation of America.  Confidential and fo be wsed only by ifs
aitharized distributors and dealers in furnishing service (v conncction with its apparatus.

Copyright 1929—Ruadio Corporation of America.
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RCA RADIOLA 16

SERVICE NOTES

Prepared by
RCA SERVICE DIVISION

INTRODUCTION

RCA Radiola 16 is a tuned radio frequency receiver employing five Radiotrons
UX-201A and one Radiotron UX-112A. The tuning range of Radiola 16 extends from
550 to 1400 Kilocycles or 546 to 214 meters approximately. This amply covers the
broadcast band of wavelengths. The utmost in simplified tuning is provided by having
but two controls, one for the selection of stations and one for the adjustment of volume.
Radiola 18 is designed to operate without the use of vernier tuning condensers or adjust-
able rheostats. Excellent quality of reproduction is obtained by the use of properly
designed audio transformers and a power amplifier Radiotron easily capable of handling
the signal delivered to the last audio. amplifier.

Service work in conjunction with RCA Radiola 16 should be small, since all construc-
tion is of a simple character (See Figure 1) and of fool-proof design. However, for the
guidance of those called upon to locate and remedy any trouble that may occur the
following notes are presented.

PART I—SERVICE DATA

(1) RADIOTRON SEQUENCE

Figure 2 illustrates the sequence of the Radiotrons as applied to the path of the
incoming signal. From right to left when facing the front of the Radiola, the Radiotron
sequence is as follows:

Radiotron No. 1 is an untuned stage of radio frequency amplification. It is coupled
directly to the antenna and ground and is not tuned in any way.

10 ANTENNA
!
6 5 4 3 2 1 i
]
m m ----- a ---‘----I:
20 I8t aro 240 187
AF AF. OETECTOR R.F. R.F RF
WADIO FREQUENCY ~m==-=mmm=mmne
TO LOUDSPEAKER . AUDIO FREQUENCY

Figure 2—Radiotron sequence in RCA Radiola 16
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Radiotron No. 2 is a stage of tuned R. F. amplification employing a grid resistance
to prevent oscillation. It is tuned by means of the first of the three-gang condensers.

Radiotron No. 8 is the second stage of tuned R. F. amplification. It also employs a
grid resistance for the purpose of stabilizing or preventing self oscillation in the circuit.
It is tuned by the second of the main tuning condensers.

Radiotron No. 4 is the tuned detector. This circuit employs a tapped resistance
across the filament leads for the purpose of improving tone quality.

Radiotrons No. 5 and No. 6 are respectively the first and sccond stages of audio
frequency amplification. The last stage, Radiotron No. 6, employs power amplifier
Radiotron UX-112A.

(2) CIRCUIT CHARACTERISTICS

The following principles are incorporated in the circuit design of Radiola 16.

1. A three-gang condenser, employed to tune two radio frequency and the detector
circuits, provides one tuning control.

2. An aperiodic antenna circuit, or 1st R. F. circuit, eliminates the necessity for a
separate antenna tuning control or a vernier across the antenna tuning condenser.

3. A plate voltage of 67 volts is used lon all radio frequency stages without a “C”
battery. This provides simplicity in battery circuits without any loss of semsitivity or
tone quality.

4. The volume control regulates the filament voltage of the three radio frequency
amplifiers. This gives a smooth control of volume with minimum distortion.

5. No neutralizing condengers are employed. Grid resistances in the radio frequency
amplifier circuit effectively prevent any self oscillation that might occur. This is a
simple and effective method of overcoming any oscillating tendency of the radio frequency
amplifiers.

6. A fixed resistor is used in the filament circuit instead of a variable rheostat. This
eliminates an extra control on the panel and safeguards the filaments of the Radiotrons
against excessive voltage.

7. A plate voltage of 135 volts is used on both audio stages in conjunction with a
negative grid bias of 9 volts. This simplifies battery connections and provides a more
uniform drain on the “B” batteries. Also more amplification is obtained in the first audio
frequency stage, which, when used with power amplifier Radiotron UX-112A in the second
stage, results in greater volume with minimum distortion delivered to the loudspeaker.

These various circuit characteristics of Radiola 16 are all of a nature that provides
the utmost in simplicity consistent with good performance and tone quality. The appear-
ance of the set is in line with its internal mechanism.

(3) ANTENNA INSTALLATION (Outdoor Type)

The most efficient antenna system for Radiola 16 is one of 25 to 75 feet in length—
depending vpon local conditions—measured from the far end of the antenna to the ground
connection. It should be erected as high as can be conveniently arranged and as far
removed from all obstructions as possible. The lcad-in should preferably be a continua-
tion of the antenna itself, thus avoiding all splices which introduce additional resistance
to the antenna system and which may in time corrode sufficiently to seriously affect
reception. If, however, it is absolutely necessary to splice the lead-in to the antenna, the
Jjoint must be carefully soldered to insurc a good electrical contact. Excess flux should be
cleaned off and the connection carefully covered with rubber tape to protect it from the
oxidation effects of the atmosphere.



The antenna and lead-in should be supported by high grade glass or porcelain in-
sulators. At no point should the antenna or lead-in wire come in contact with any part
of the building. The lead-in wire should be brought through the wall or window frame and
insulated therefrom by a porcelain tube.

The antenna should not cross either over or under any electric light, traction or
power line and should be at right angles to these lines and other antenna. It is desirable
to keep the lead-in a foot or more from the building where possible. When an outdoor
antenna is used it should be protected by means of an approved lightning arrestor, in
accopdance with the requirements of the National Fire Underwriters’ Code.

Figure 3—"Twrning the cable adjusting screw to take up slack in condenser control cable

(4) ANTENNA INSTALLATION (Indoor Type)

Where the installation of an outdoor antenna is not practical, satisfactory results
may be had by using an indoor antenna consisting of about 50 feet of insulated wire
strung around the picture molding. The size of the wire is not particularly important,
though No. 18 B. & 8. bell wire is suggested. In buildings where metal lathing is employed,
satisfactory results are not always possible with this type of antenna. Under such condi-
tions, various arrangements of the indoor antenna should be tried to secure satisfactory
results. An indoor antenna is not as efficient as a properly installed outdoor antenna.

(5§) GROUND

A good ground is quite as important as the antenna. No specific recommendations
can be given in this matter as conditions vary in different locations. Water and steam
pipes usually make good grounds. Gas pipes usually make poor grounds, and as a rule
are to be avoided. If neither water nor steam pipes are available, a pipe or metal rod
may be driven into the ground to a depth of several feet. The success of this type of

-
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ground depends upon the moisture present in the soil. The ground lead should be cou-
nected by means of an approved ground clamp to a section of pipe that has been scraped
and thoroughly cleaned. The connection should be inspected from time to time to make
certain that a clean and tight electrical contact exists between the clamp and pipe.

It is recommended that the service man experiment with various grounds, and employ
the one giving the best results. Radiola 16 is capable of receiving over good distances
when connected to an efficient antenna and a low resistance ground. A poor ground
connection may not be apparent on local reception, but it is an important factor in distant
reception and it may also cause oscillation.

If the results of experiments seem to indicate that a good ground connection is not
possible, the use of a counterpoise is suggested if local conditions permit. A counterpoise
is in effect a second antenna. It should be about six feet above ground, well insulated, of
the same dimensions as the antenna and located directly under it. The counterpoise is
connected to the Radiola in place of the ground connection.

(6) ANTENNA SYSTEM FAILURES

Complaints of swinging signals, or of intermittent reception with probable grating
noises, as distinguished from fading effects, are generally the result of antenna and
ground system failures and to this, therefore, the service man should give his first attention.
A grating noise may be caused by a poor battery connection, a poor lead-in connection
to the antenna, or antenna touching some metallic surface, such as the edge of a tin roof,
drain pipe, etc. By disconnecting the antenna and ground leads from Radiola 16 and
noting whether or not the grating continues, the service man can soon determine whether
or not the cause of complaint is within or external to the receiver gnd plan his service
work accordingly.

(7) RADIOTRON SOCKETS

The sockets in Radiola 16 are of the standard gang UX type. The three-gang
socket is fer the radio frequency amplifiers; the single socket is a cushioned socket for
the detector and the two-gang socket is for the audio frequency amplifiers. Care must be
exercised when inserting Radiotrons in the sockets. A socket contact may not be in its
correct position and forced insertion of a tube will bend or break it. If care is exercised
and the Radiotron inserted gently, little trouble will be experienced with socket contacts.
A bent one will be noticeable on inspection and may be corrected by inserting a narrow
instrument in the socket hole and pushing the contact into its correct position. A badly
bent or broken socket contact must be replaced.

(8) RADIOTRON PRONGS

Dirty Radiotron prongs may cause noisy operation. They should be cleaned oc-
casionally with a piece of fine sand paper. The use of emery cloth or steel wool is not
recommended. Before re-inserting Radiotrons in the sockets, wipe the prongs and base
carefully to make certain that all particles of sand are removed.

In placing Radiotrons in the gang sockets care should be exercised to make certain
that the two large pins and two small pins of the Radiotrons match the socket holes.
If a Radiotron will not fit into a socket without considerable pressure being applied, the
trouble is probably due to excessive solder on one or more of the prongs. This may be
removed with a file or knife. Never try to force one in. These sockets are so designed
that the prongs of the Radiotrons will fit in snugly without force being applied. If

sufficient force is applied it might be possible to insert the prongs in the wrong holes,
resulting in a filament burnout.

8



(9) LOOSE VOLUME CONTROL CONTACT

A loose volume control contaet may cause noisy or intermittent operation and should
be remedied. If the contact arm is loose, the remedy is to bend it slightly so that it makes
firm contact against the resistance strip. In order to do this it is necessary to remove
the chassis from the cabinct as described in Part II, Sec. 1. The volume control is then
readily accessible. By removing the two screws that hold it to the metal frame it may be
completely removed. After adjusting the contact, replace the mounting screws and return
the chassis to the cabinet. Replace screws and control knobs.

MAXIMUM ADJUSTMENT OF CABLE ADJUSTING SCREW
CABLE ADJUSTING SCREW REMOVED TO ALLOW HALF-TURN
\ EXTENSION OF CABLE O‘N DRUM

-
-
-
ik PSR

DOTTED LINES INDICATE REVERSAL
_--="OF PIN AND HALF -TURN EXTENSION
3 ‘OF CABLE ON DRUM

rd o
NORMAL POSITION -~ S
OF CABLE i
AN

Figure 4—Three-gang condenser cable and drum operating mechanism

(10) ADJUSTMENT FOR SLACK DRUM CABLE

The main tuning condensers are controlled by a cable and drum arrangement giving a
smoothly acting vernier movement that has no back lash. See Figure 1.

After considerable wear, or extreme changes of temperature the cable may become
slack. To take up this slack open lid of cabinet and turn the cable. adjusting screw
with clamp until the cable is taut—See Figure 8. In extreme cases as might occur after
considerable use and several adjustments this screw may become seated thus allowing no
further tightening of the cable. When this condition occurs it will be necessary to slip
the cable a half turn on the grooved drum. To make this adjustment it is necessary to
remove the chassis from the cabinet as described in Part II Section 1. Remove the cable
adjusting screw and clamp—See Figure 4. The cable will then have approximately one
inch slack. By removing the tapered pin holding the front grooved drum to its shaft and re-
placing it on the opposite side (180 degrees) the one-inch slack in the cable can be taken
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up by using the new position of the pin for anchoring the cable. Figure 4 illustrates this
operation. It will be noted that the tapered pin in the new position cannot be inserted as
far as originally. However it can be inserted far enough to lock the grooved drum to the
control shaft and clear the metal housing. If the cable again is stretched to the maximum
adjustment of the cable adjusting screw the tapered pin can be returned to its original
position and a half turn slipped on the drum which will provide for taking up all slack.
Sufficient grooves are provided on the drum for this purpose.

(11) TUNING KNOB LOOSE

If the panel control knob becomes loose on the shaft, tighten the small set screw that
holds the knob to the shaft or if its threads are defective, replace the knob.

ANTENNA 2% R.F.GRID 3® R.F.GRID DETECTOR GRID
RESISTANCE" RESISTANCE} CONDENSER™,
800 OHMS 600 OHMS . e

2 %3 [l

®

-
S

I
IN

M
P
Vs
~~

/I I”
// /
P VOLUME .~
GANG CONDENSERS CONTROL
_—_?__:GROUND 10 FRAME Figure 5—Schematic circuit diagram of RCA Radiola 16

(12) BROKEN CABLE

Should a cable become broken due to considerable use or excessive tightening, the
proper remedy is to replace the cable. The procedure for making this replacement is
described in Part II, Section 7. However if a new cable is not immediately available a
temporary repair may be made in the following manner provided the break in the cable is
not in that section that passes over the small grooved drums.

The two ends should be spliced together and then soldered. Splicing consists of inter-
weaving the strands as with rope and not just twisting the cable ends together as in an
electrical wiring splice. Splicing gives greater strength and results in a smaller body
being formed on the cable. When soldering, use plenty of flux and a small amount of
solder. Heat sufficiently long for the solder to adhere to all the small strands of the
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cable. Placing the splice in an alcohol or bunsen flame affords sufficient heat and allows
any excess solder to drip away. It is to be understood that this is but a temporary
repair and should be used only until a new cable can be procured and installed.

(13) USING RADIOLA 16 WITH RCA “B” BATTERY ELIMINA.
TOR OR SIMILAR DEVICES NOT SUPPLYING 67 VOLTS
PLATE VOLTAGE

Radiola 16 uses a.plate voltage of 67 volts for the radio frequency amplifiers and it
is important that this voltage is not exceeded. (See Figure 5). A higher voltage may
cause it to oscillate and in all cases seriously affect its tone quality. It is imperative that,
wheh using “B” battery eliminators having fixed 90-volt taps, provision be made for

_GRID
_LEAK
5 6 l -
=t = J) i OUTPUT
N N T
{4 ® B+135..... RED
FILAMENT,
RESISTOR :
; € < AW At e YELLOW
LL-‘E - BLACK WITH
™ ﬂ— ] 'ﬁ:""" YELLOW TRACER
r i ; R0 |..creen wiry
) BY-PASS./ SWITCH- GND] REL_AND
T | CONDENSER BLUE TRACER
: < o B+67-
; T MAROON & RED
] \
BY-PASS./  DETECTOR |_ ] J
CONDENSER TAPPED —© B+45--MALOON
RESISTOR 1 ]
© (9. BLACK WITH

and wiring color scheme for making battery connections GREEN TRACER

reducing them to 67 volts. Off hand it would seem that a series resistance could be used
to drop the voltage, but when we realize the plate voltage varies in practically all of these
devices except in the case of the RCA “B” Eliminator (Duo-Rectron) and similar devices
a fixed resistor would give a varying voltage depending on the device.

A potentiometer having sufficiently high resistance (at least 18,000 ohms) shunt-
ed across the +-45V and 490V taps with the contact arm connected to the 67-volt lead
from the receiver will give a variable voltage between 45 and 90 volts for this lead. By
taking a high resistance voltmeter and connecting from —B to this arm, it may be ad-
justed for 67 volts. A drop of solder will make a permanent connection between the arm
and resistance element and prevent a possible change in voltage. The General Radio
Potentiometer No. 371 (18,000 ohms) is recommended for this purpose.
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(14) LOUDSPEAKER POLARITY

In Radiolas employing Radiotron UX-112A in the-last audio amplification stage it
is very important to have the loudspeaker so connected that the magnetic field generated
by the relatively large plate current from the 185-volt B battery will not oppose the per-
manent magnetic field of the speaker pole pieces. In Radiola loudspeakers of the horn
type the solid brown lead should be connected to the left jack when facing the front of
Radiola 16 and the black lead with brown tracer to the right jack. If speakers, similar
to the UZ-1825, are incorrectly connected they will soon lose their sensitivity through a
weakening of the permanent magnetism of the pole pieces. When the leads are properly
connected, the magnetic field generated by the steady plate current in the speaker coils
intensifies the permanent magnetic field of the pole pieces and maintains the permanent
magnetism.

If there is doubt of the correct connection, loudspeakers with metallic diaphragms
such as UZ-1325 should be so adjusted that the diaphragm just strikes the actuating
magnets or pole pieces as will be evidenced by a clattering noise when loudest notes are
played. Reversing the loudspeaker leads will either accentuate or lessen the clattering.
That connection which gives greatest clattering is the correct one to use. The speaker
should then be readjusted so that no clattering occurs on the greatest volume desired.

In RCA Loudspeakers Models 100, 100A, 102 and 104 however, the polarity is not
an important factor. They should accordingly be connected in the manner that gives
the most pleasing reproduction.

(15) UNCONTROLLED OSCILILATIONS
Should Radiola 16 oscillate or regenerate at any point in the tuning range the
trouble is probably caused by—

1. Excessive plate voltage on the R. F. or detector tubes.

2. Excessive filament voltage,

8. Defective grid resistor in 2nd R. F. or 8rd R. F. (Figure 5).

The remedy in the case of No. 1 or No. 2 is to reduce the plate or filament voltages
to their correct value. Excessive voltage on the radio frequency amplifying tubes will
also cause distorted reproduction from the Radiola.

In the case of No. 3 the various grid resistances in Radiola 16 may be checked by
means of a resistance bridge. If a resistance bridge is not available the voltmeter-am-
meter method gives accurate results provided the meters used are calibrated accurately,
This method makes use of a milliammeter with a scale of 0-25 and a voltmeter of 0-7
volts. A voltage is then applied that will give a substantial reading. A circuit diagram
of this method is shown in Figure 6.

The resistance may then be calculated by the use of Ohms law.

E
R = — (Where R equals ohms, E equals volts and I equals amperes)

I

Volts
or 1000
Milliamperes
1
Since the current reading is taken in milliamperes (or ampere) it is necessary
1000

to multiply by 1000 to get the resistance value ini ohms,
12



The values of the various resistances are shown in the schematic diagram Figure 5.

In some cases with certain antennas, the Radiola may oscillate even though every-
thing is O. K. The remedy in this case is to interchange the Radiotrons or to reduce the
volume control a slight amount.

(16) AUDIO HOWL
An audio howl is generally caused by some defect in the audio amplifying system.
One of the following defects may be the cause of this howl.
Defective Radiotron.
Defective “B” battery.
Open audio by-pass condensers.
Defective grid leak or open grid of any tube in the Radiola.
Open R. F. grid resistor.
Open by-pass condenser across secondary of first audio transformer.

4 ACROSS RESISTANCE A VOLTS
TO BE MEASURED MILLIAMPERES

SRR OOt T

R= % OR 1000

it
6 VOLTS

<v 0-7
200 OHMS

0-25

&

Figure 6—Schematic circuit for resistance measurement

(17) DISTORTED REPRODUCTION

Under normal conditions Radiola 16 will deliver a strong signal of good quality to
the loudspeaker If the loudspeaker production is poor, test the loudspeaker input from
the receiver. A pair of phones or a loudspeaker of known quality may be used for this
purpose. If the output of the Radiola is of poor quality the distortion may be due to
any of the following causes:

1. Excessive voltage on R. F. amplifiers.

2. Excessive filament voltage,

8. Defective Radiotrons. The Radiola may be operating properly, but a poor tube

in the detector or audio stages will cause distortion.

4. An open audio transformer may cause distortion.

(18) ACOUSTIC HOWL

This is caused by a microphonic Radiotron, or the Loudspeaker being toe close to
the Radiola. The sound waves from the loudspeaker striking a Radiotron may cause the
Radiotron elements to vibrate, which in turn, produces an amplified howl in the output of
the loudspeaker.

The remedy lies in interchanging the Radiotrons. Counting from left to right the
third Radiotron is the most susceptible to this microphonic condition. Interchanging it,
with one of the R. F. amplifiers or placing the Loudspeaker at a greater distance from
the receiver will generally remedy this condition. In some cases both may be necessary.
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(19) BATTERY CABLE

Radiola 16 has one battery cable consisting of six conductors and a separate cord
for the antenna connection (See Figure 1). The color scheme for the connections is
shown on a small card attached to the cable. This color scheme is as follows:

ANtenita s i o s 5o msi v 1060 e alls oleiel s Blue (Separate from the main cable)
- G A R e e .. Yellow

— A 5 e g e 1 p s R A b Black with yellow tracer

—BF-C Gnd. o5 s bmivn g org 558 05 5 e Green with red and blue tracers
+B45V ... ... ...................Maroon

4B 6TV e Maroon and Red

+B 1835V ... ... Red

. O O S O 2L R e LI Black with green tracer

7 DETECTOR 3R° R.F.

Figure 7—The correct filament polarity of the various Radiotron sockets in
RCA Radiola 16

(20) REFINISHING MARRED SURFACES

The chassis assembly of Radiola 16 is finished in a dark bronze color that gives it a
pleasing appearance and protection against rust or corrosion. When service work is being
performed this surface is likely to become scratched, making a poor appearing job.

The RCA will supply to dealers and distributors through its service stations, small
bottles or cans of refinishing paint, which together with a camel’s hair brush should be a
part of the service man’s kit when servicing Radiola 16.

This bronze paint can also be used on the RCA 100A Loudspeaker.

(21) CONTINUITY TESTS

The following tests will show complete continuity for the circuits of Radiola 16.

The volume control should be adjusted so that half its resistance is in the circuit, the
antenna lead disconnected and the battery cable disconnected from all batteries and placed
so that none of its leads will make contact with any other lead. Close operating switch.

A pair of headphones with at least 474 volts in series or a voltmeter with sufficient
voltage to give a full scale deflection when connected directly across battery terminals
should be used in making this test. This arrangement will be found to be very sensitive
in checking voltage drop in various circuits.

The contacts of the test equipment should be placed across the terminals or leads
indicated in the following test table under the column marked “Terminals.” If the results
are negative the cause of such negative effect will be found in the last column under the
heading “Incorrect Effect Caused By.” 'The second column indicates the correct effect.
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The designation “P” and “G” refer to the plate and grid contacts of the socket
indicated by the number following. For example G2 would indicate the grid contact of

the second socket, P6 would indicate the plate contact of the sixth tube socket.

Polarity of the various Radiotron sockets are not alike.
correct polarity of the filament terminals for each socket in addition to the location of

the plate and grid terminals.

CONTINUITY TEST CHART

Terminals

Correct Effect

Incorrect Effect Caused By

+A to LF1, 2, and 3

—+A to +F4, 5 and 6

—Ato—F1,2,3,4,5
and 6

—A to —F6

(Open and close switch
while making test)

—F4 to +-F4

—B to +135B

—B to 67V

—B to frame

—B to G1, G2 or G3

—B to P4
—B to G4

-+F4 to +F3
-+F6 to +A
-+671% to P1
+671% to P2
4671, to P3
45 to P4
+135 to P5
~-+135 to Output
P6 to Output
—9C to G5
—9C to G6
Antenna to frame
G1 to frame
Stator condenser
No. 1 to G2
Stator condenser
No. 2 to G3

Closed

Closed
Closed

Open or closed ac-
cording to posi-
tion of switch

Closed

Open

Open

Closed

(Switch closed)

Closed

Open
Closed
(very weak)
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed

Closed

Closed

Open volume control, filament resistor,
or wiring

Open filament resistor or wiring

Open switch, defective cable or wiring

Defective switch or connections

Open detector grid resistance

Defective 1 mfd. by-pass condenser

Defective 14, mfd. by-pass condenser

Open ground connection to chassis
frame

Open secondary of radio-frequency
transformers or grid resistances

Defective A. F. by-pass condenser

Defective grid leak or detector grid
resistance

Open volume control

Open filament resistor

Open primary 1st R. F. Transformer

Open primary 2nd R. F. Transformer

Open primary 3rd R. F. Transformer

Open primary 1st A. F. Transformer

Open primary 2nd A. F. Transformer

Open Connection

Open Connection

Open secondary of first audio trans.

Open secondary of second audio trans.

Open antenna inductance or connections

Open antenna inductance or connections

Open grid resistance No. 1

~ Open grid resistance No. 2

Figure 7 illustrates the

(22) IMPORTANT PRECAUTIONS

1. As a fixed resistor is used in the filament circuit, it is important that all the
Radiotrons be in place before turning on the operating switch. This is to protect the
Radiotrons from excessive filament voltage when the total load is not in the circuit.

2. The main tuning condensers are electrically and mechanically aligned at the
factory. Tampering with or handling of any kind that may affect the alignment of these
condensers is to be avoided. The screws on the side of the assembly should not be touched
because any movement, even though slight, may seriously affect the overall efficiency of
the Radiola. This would be especially noticeable on weak signals.
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PART II—-MAKING REPLACEMENTS
(1) REPLACING ANTENNA COIL

The following procedure should be used when replacing the antenna coil:
(a) Remove five screws holding wooden back panel to cabinet.

(b) Remove knobs on “Station Selector” and “Volume control.”

(¢) Unscrew threaded round collar from front of battery switch.

(d) Remove four screws holding chassis in place to bottom of cabinet.

il

Figure 8—Removing chassis assembly from cabinet

The chassis assembly may now be removed by slightly rocking it in the cabinet and
slipping it out of the rear opening. See Figure 8. This brings the complete chassis into
view, allowing an easy examination of all parts.

The antenna coil is located at the left end viewed from the rear of the cabinet—the
end that has the condenser drum and scale. See Figure 9. To remove the coil unsolder
the two leads and remove screw and nut that passes through center of coil. The new
coil is then placed in the position occupied by the old one. The nut and screw are replaced
and the Radiola is reassembled in the reverse of the foregoing order. Before being replaced
in the cabinet it should be given an operating test.

(2) REPLACING RADIO FREQUENCY COILS
The three radio frequency transformers together with a mounting strip and two
pin jacks are stocked as one complete unit.
A step by step procedure for replacing this assembly is as follows:
1. Remove chassis from cabinet as described in Part II, Section 1.
2. Unsolder and carefully tag all connections to the three transformers and the
two pin jacks.

16



3. Remove four screws that hold mounting strip to mectal chassis. The entive
assembly can now be rcleased. The new assembly should be placed in the
same position occupied by the one just removed.

4. Replace the four screws that hold mounting strip to metal chassis.

5. Replace and resolder all leads to the three transformers and two pin jacks as
indicated by the tags previously attached to them.

I

ANTENNA  ISTRF 2R E 3" RFE FILAMENT

ColL

| i | 1
2RFGRID 3FREGRD BY-PASS AF VOLUME
RESISTOR RESISTOR CONDENSERS TRANSFORMERS CONTROL

RESISTOR

TRANSFORMER  TRANSFORMER TRAN ?FORMF_R

Figure 9

6.

-

{.

Sub-chassis assembly showing antenna coil, radio frequency coils, by-pass
condensers, resistances and audio frequency transformers

Give Radiola an operating test before replacing in cabinet to determine that

replacement has been properly made.
Return chassis assembly to cabinet and replace all screws and control Kuobs.

(3) REPLACING GANG SOCKETS

The sockets of Radiola 16 arc of the gang variety, using onc detector socket, a two-
gang A. F. socket strip, and one three-gang socket strip for the radio frequency amplifier

tubes.

These sockets are riveted to the metal chassis. To replace these sockets drill out
the old rivets and use screws, nuts and lock washers for sccuring the new sockets. A step
by step procedure for making replacements of this kind is as follows:

Remove chassis assembly from cabinet as described in Part I1, Seec. 1.

Remove and tag all leads to the terminals of the sockets being removed.

Drill out rivets holding sockets to metal chassis frame.

The socket assembly may now be removed and the new one placed in the position
occupied by the old one.

17
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5. Fasten new socket in place by using small round head machine screws, nuts and
lock washers in place of the rivets previously drilled out.
6. Resolder all connections to terminals of new sockets.

var

Test Radiola and replace in cabinct.

(4) REPLACING MAIN TUNING CONDENSERS AND DRIVE

The main tuning condensers are replaced as one complete unit. A step by step
procedure is as follows:

1. Remove chassis assembly from housing as described in Part 11, Sec. 1.
Unsolder four connections to condenser.

Remove three screws from under side of chassis that holds condenser assembly.
The assembly may now be removed and the new assembly placed in position.
Replace three screws that hold assembly in place and resolder the four leads.

S o W

Replace chassis assembly in cabinct.

A.F. CONDENSER ,, .00 MFD.

BLACK WITH.--. LyELLOW DETECTOR

GREEN TRACER | _—
W | ~-BLUE

T0 PLATE YELLOW-

CABLE -~

TO GR!D omeomummsmmamns

20 AF. REDA

A — I\

Figure 10— dudio frequency transformers and color scheme of connections

(5) REPLACING LARGE BY-PASS CONDENSERS

These condensers, located on the under side of the chassis frame, are held together
by mcans of clamps that form part of the condenser case fastened to the frame. A step
by step procedure when making replacement is as follows:

1. Remove chassis from cabinet as described in Part II, Sec. 1.

2. Remove condenser assembly as described in Part II, Secc. 4.

3. The tabs of the condensers may now be bent up, by using a screw driver.

4. The-two condensers are released as a unit from the chassis frame. Separate
them by turning up the tab that holds them together.

5. Unsolder the leads of the condenser that is ta be replaced. Insert the new
condenser in the place occupied by the old one and resolder the leads to it.

6. Fasten the condensers together as a unit by binding over the tabs provided for
that purposc. Fasten to frame by inscrting the tabs of the condenser into their
respective slots and bending the tabs over on the top side of the frame.

7. Replace condenser assembly as described in Part 11, Section 4, and then replace
chassis assembly in cabinet as described in Part II, Section 1.
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(6) REPLACING AUDIO TRANSFORMERS

The audio transformers of Radiola 16 are built together as a unit. In making a
replacement the following procedure should be used.

1.

2

-

(2

St

6.

Remove chassis from cabinet as described in Part II, Section 1.

"The audio transformer case is held by metal tabs, bent over on the upper side of
the chassis. Turn these up to release the transformer assembly.

Tag and unsolder all leads.

Place the new transformer assembly in position occupied by the old and fasten to
frame by bending over metal tabs that hold it in place.

Solder all leads in place as indicated by tags attached. "The color scheme of
these connections is shown in Figure 10.

Replace chassis assembly in cabinet.

(7) REPLLACING CONDENSER DRIVE CABLE '

The condenser drive cable of Radiola 16 is made of phosphor bronze and is very
rugged. If replacement becomes necessary the following procedure should be used.

1.

2.

3.

5.

6.

Remove chassis from cabinet as described in Part II, Section 1. Place chassis
on table in normal position with controls to the front.,

Release the cable adjusting screw and clamp, and remove old cable from large
drum and grooved drums completely.

Starting from the rear grooved drum place eve of cable over pin, wind on three
complete turns, and then bring cable up to large drum. The pin in the grooved
drum should be nearly horizontal and on the right side of the drum.

Now bring cable over the large drum. Turn drum so that cable adjusting
screw is on top. Pass cable over groove until point is reached where there is a
slot in the drum for passing cable to the other side of drum to the other track.
Follow on.around other track in same direction until point is reached where
cable is directly above front grooved drum.

Starting on the third groove back from the front of the grooved drum wind on
two and a half turns and slip eye over pin.

The cable is now in the correct position, although probably slack.

The cable adjusting screw and clamp that were previously removed to allow the
cable to pass along the groove are replaced. By slipping the clamp over the cable and
gradually turning up on the cable adjusting screw, the cable may be tightened until
there is no lost motion in any of the controls. Care should be taken not to take up too
much as the cable may be stretched or possibly broken.

(8) REPLACING DIAL SCALE

After considerable use a dial scale may become dirty or illegible and a new scale
desired. A step by step procedure of making replacement follows:

N .

3

Open lid of cabinet of Radiola.

Turn dial so that the two screws that hold the dial in place are on top.

Remove screws, washer and nuts that hold dial in place.

Replace old dial with new one and replace screws, but do not tighten.

Examine new dial from front of Radiola to see that numbers on dial are not
upside down and the maximum and minimum figures are in their correct places.
Tighten screws holding dial in place and close lid of cabinet,
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SERVICE DATA CHART

Before using the following Service Data Chart, when experiencing no signals, weak signals,
poor quality, noisy or intermittent reception, howling and fading, first look for defective tubes.
defective batterles, wrong battery connections and a poor antenna system. If imperfect opera-
tion is not due to the above causes the “Service Data Chart” should be consulted for further
detailed causes.

| SEE SErRVICE NOTES

Indication Cause ‘ Remedy
Part 1 Part 11
Defective operating switch Replace switch : —
Loose volume control arm Tighten volume control arm Sec. 9 —
Defective battery cable Replace battery cable Sec. 19 —_
N Defective antenna coil Replace antenna coil . s = Sec. 1
0 1 Defective R. F. transformer Replace R. F. transformer as-
Signals sembly A - — Sec. 2
Defective A. F. transformer .| Replace A. F. transformer as-
| _ sembly : = Sec. 6
Defective By-pass condenser .| Replace By—pass condenser . — Sec. 5
Defective cable Replace cable Sec. 19 —
Defective antenna coil Replace antenna coil . — Sec. 1
Defective R. F. transformer Replace R. F. transformer as-
sembly . I = Sec. 2
B Defective A. F. transformer Replace A. F transfo,-mc,- as-
\\"eak sembly .. R = Sec. 6
Signals Dirty prongs of Radiotrons . Clean Radiotron prongs ) Sec. 8 -
Defective By-pass condenser Replace defective By-pass con-
densers . — Sec. 5
Defective main tuning (ondenser Replace main tumng condcnset\
assembly S — Sec. 4
High plate voltage on R. F.| Reduce plate voltage to 67 on
amplifiers R. F. amplifiers . . .+ Sec. 13 —
Poor Defective A. F. transformer Replace A. F. et
Quality . sembly . - = Sec. 6
Defective By-pass condenser Replace defective condenser . = Sec. 5
Noisy or Dirty Radiotron prongs . Clean Radiotron prongs with!
Intermit- fine sand paper .. Sec. 8 =
tent Loose volume control arm ‘| Tighten volumne control arm . Sec. 9 =
Reception Socket contacts bent or broken . Repair or replace defective con-|
tact & T Sec. 7 —
High plate voltage on R. F.| Reduce plate voltage on R. F.
amplifiers . . amplifiers to 67 Sec. 13 —
Open grid resistors Check and replace grid resistors, Sec. 21 -—
. Defect in audio system Check and repalr defect in audio|
Howling . g system Sec. 16 =
Acoustic howl caused by micro-| Interchange Radlotrons or in-|
phonic Radiotrons or loud- crease distance of loudspcak~
speaker too close to Radiola - er from Radiola Sec. 18 _
Open grid circuit in any stage Check circuits and rcpalr defect| Sec. 21 —
Operating switch not “On” Turn switch “On” . L = —
Radiotrons Defective operating switch Replace operating sthch . A
fail to Defective volume control Correct defect or replace vol-
light . ume control . . . Sec. 9 —
Defective cable Repair or replace cable Sec. 19 —
Play in Loose knob Tighten or replace knob . Sec. 11 —
station Slack cable Take up on cable at ad.)ustm;,
selector screw . n B\ ¢ Sec. 10 —
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A WORD OR TWO ABOUT SERVICE

Service goes hand in hand with sales. The well informed RCA Dealer ren-
ders service at time of sale in affording information as to proper installation
and upkeep. Subsequent service and repair may be required by reason of wear
and tear and mishandling, to the end that Radiola owners may be entirely
satisfied.

Obviously this service can best be rendered at point of contact and there-
fore Dealers and Distributors who are properly equipped with a knowledge of
the design and operation of Radiolas occupy a favorable position to contract
for this work.

To assist in promoting this phase of the Dealer’s business the Service Divi-
sion of the RCA has prepared a series of Service Notes—of which this booklet
is a part—containing technical information and practical helps in servicing
Radiolas.

This information has been compiled from experience with RCA Dealers’
service problems, and presents the best practice in dealing with them. A care-
ful reading of these Service Notes will establish their value to Dealer and Dis-
tributor, and it is suggested they be preserved for ready reference.

In addition to supplying the Service Notes the RCA, through its Service
Stations, has available to Dealer and Distributor the services of engineers who
are qualified to render valuable help in solving service problems.

Property of Radio Corporation of America. Confidential and to be used only by its
authorized distributors and dealers in furnishing service in connection with its apparatus.

Copyright 1927—Radio Corporation of America.



CONTENTS

A Word or Two About Service......

Introduction

Service Data Chart.........

Page
Radiotron Sequence .. . . ... 6
Circuit Characteristics ... .. ... ... 6
Radiotrons ... .. ... 7
Antenna Installation (Outdoor) ... 8
Antenna Installation (Indoor).......... 9
Ground .. 9
Antenna System Fallures .......................................... 10
Radiotron Sockets ... ... 10
Radiotron Prongs ; 10
Loose Volume Control Contact Arm. . 11
Adjustment for Slack Drum Control....“.__ 11
Mechanical Hum ... .. i ¥
Broken Condenser Drive Cable..... ... . 13

Loudspeaker Polarity
Uncontrolled Oscillation .. ...
Distorted Reproduction ... ...
Audio Howl
Acoustic Howl ..
Hum ..

Line Control Switch oo - 18
Wiring Cable ...
Pilot Lamp and Canopy
Filter Condensers ...
Voltage Readings ...
Grid and Plate Voltages
Heating of Cabinet.....
Continuity Tests

PART II—MAKING REPLACEMENTS

Replacing Volume Control ... . 24
Replacing Radio Frequency Coils......

Replacing Radiotron Gang Sockets
Replacing Main Tuning Condensers and

Page
Replacing Condenser Drive Cable......... 28
Replacing Dial Scales 29
Replacing Power Cable 30

Replacing Filter Condenser Assembly 30

Drive 26 Replacing Either Power Transformer or
Replacing Large By-Pass Condensers 27 Filter Reactor 31
Replacing Audio Transformers........ 28 Replacing Terminal Strip .. . 31
Replacing Output Transformer... ... . 28 Replacing Miscellaneous Parts in S.P.U. 31

ILLUSTRATIONS

Page Page
RCA Radiola 17 1 View of Pilot Light Socket and Canopy.. 17
Top View of Chassis Assembly.... ... 4 Wiring Diagram of Sub-Chassis Assem-
Socket Power Unit Showing Parts 5 bly 18
Radiotron Sequence 5 Continuity Wiring Diagram of SP.U... 19
Schematic Circuit Diagram of Receiver 6 Internal Connections of Filter Con-
Schematic Circuit Diagram of S.P.U.. . 7 densers 20
Radiotron Socket Contacts ... 8 Schematic Circuit for Securmg Grid
Method of Cleaning Radiotron Prongs... 9 VOItaZeSs .o 21
Releasing Volume Control ... 10 Removing Receiver Assembly from Cab-
Adjusting Contact Arm of Volume Con- inet 22

trol 11 R. F. Transformer Connections......... 24
Turning Cable Adjusting Screw .. ... 12 By-Pass Condenser Connections... 25

Condenser Cable and Drum Mechanism.. 13

Schematic Circuit for Resistance Meas-
urement 14

Adjusting Potentiometer for Minimum
Hum . 16

A. F. Transformer Connections....
Output Transformer Connections
Replacing Dial Scales........ 27
Color Scheme of Power Cable Con-
nections . 29




"su0d Jodiowred 2y Hurnoys AjQuassv 12013994 [0 nawa do [—T1 2.nbryg

CNOILIINNO D ANNOAD KTQWISSV F3INY04
ANV UNNILINV SITIWISSY LIS -GNV L 1Y

Q.L
) hwx. ! w .ﬂﬁ:

A
L

- ™

&

WINJ0ISNYVAIL LNLIND SYISNIANOD ONINNL

T8990 ¥INOI

www americanradiohistorvy com



RCA RADIOLA 17

SERVICE NOTES
PREPARED BY RCA SERVICE DIVISION
INTRODUCTION
RCA Radiola 17 is a six-tube tuned radio frequency receiver (Figure 1),
utilizing RCA Radiotrons UN-226, UY-227, UX-171A and the Radiotron full wave
rectifier UN-280 in the socket power unit (Figure 2). The use of Radiotrons
UX-226, UY-227, and UX-171.\, using raw alternating enrvent for filament sup-

FILTER CONDENSERS

FILTER REACTOR POWER TRANSFORMER

T

OPERATING
SWITCH

TERMINAL
STRP

UX-280 SOCKET

LINE SWITCH “_]

Figure 2—Socket Power Unit showing various parts.
ply, and Radiotron UX-280 in a plate and grid supply unit makes Radiola 17 a
complete socket power receiver operating on 105-125 volts, 50 to 60 cycle A. C.

Very little service work should be required on Radiola 17. However, the
following notes are published for the guidance of those

called upon to locate and remedy any trouble that may oceur. 70 ANTENNA ?
6 5 4 3 2 L
m /\ O :
[}
______ PR, o )

2n0 fsT 380 2%0 187

AF. AF. RHECCR R.F. R.F. RE
RADIO FREQUENCY ----------=---

TO LOUDSPEAKER. AUDIO FREQUENCY
Y Figure 3—Radiotron sequence in RCA Radiola 17

S

www americanradiohistorv. com



PART I—SERVICE DATA
(1) RADIOTRON SEQUENCE

Figure 3 illustrates the sequence of the Radiotrons in the receiver proper,
omitting Radiotron UX-280 in the socket power unit. From right to left, when
facing the front of the Radiola, the Radiotron sequence is as follows:

Radiotron No. 1 is an untuned stage of radio frequency amplification. It is
coupled directly to the antenna and ground and is not tuned in any way.

Radiotron No. 2 is a stage of tuned R. F. amplification employing a grid

1esistance to prevent oscillation. It is tuned by the first gang condenser.
Radiotron No. 3 is the second stage of tuned R. F. amplification. It also

h

s
2 In 7 10
:E LOUOSPEAKER
:: [ N
2 4 5 [ A
Ux-226 Tuy-227 Ux-226 URAT1-A
s 1 = =
SRS KRR PR | ISR SOUPERY- -
\' 9 <€ 1
% ¢ !  — 1 é +m!l4'a‘°
; —L < <&
] ! 1 i e 4135
GANG CONDENSERS - ) 7 = - ?
= < + 45 &8
L‘\\ -8 <7
PILOT LAMP )) g
hr e ‘ 5 =
bolth UR-ATI-A FILAMENT 5.0 YOLTS
& —=E 5
_ X <Z4
£-UY-2TT HEATER 226 vouTs
-£3
e 1y «£2
- f{ ;" UX'226 FILAMENTS 1.5 YOLTS
o *
-~ CABLE LUGS— "~

Figure 4—Schematic circuit diagram of recewer assembly.

employs a grid resistance for the purpose of stabilizing or preventing self osecil-

lation in the circuit. It is tuned by the second of the main tuning condensers.
Radiotron No. 4 is the detector tuned by the third-gang condenser.
Radiotrons No. 5 and No. 6 are respectively the first and second stages of

audio frequency amplification. The last stage, Radiotron No. 6, employs power

amplifier Radiotron UX-171A.
(2) CIRCUIT CHARACTERISTICS

The following principles are incorporated in the circuit design of Radiola 17

(Figure 4 and 4A.)
1. A three-gang condenser, employed to tune two of the radio frequency cir-

cuits and the detector circuit, provides one tuning control.
2. An aperiodic antenna, or first R. F. circuit, eliminates the necessity for

a separate antenna tuning control.
3. The volume control regulates the input grid voltage to the first R. F.
amplifier stage. This is the most practical method of volume control for use
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with A. C. Radiotrons and gives a smooth control of volume without distortion.

4. No neutralizing condensers are employed. Grid resistances in the two
tuned radio frequency stages effectively prevent any tendency to self oscillation.

5. Raw A. C. of the correct voltage is used for filament heating of all Radio-
trons. This eliminates the use of ‘‘A’’ batteries.

6. The three R. F. stages and the first audio stage receive a plate voltage of
135 volts in conjunction with a negative grid bias of 9 volts. The detector re-
ceives 45 volts plate supply without grid bias. The last audio stage receives a
plate supply sufficient to provide ample loudspeaker output. The plate and grid
voltages are supplied by means of a built-in ‘‘B’’ and ¢‘C’’ supply using Radio-
tron UX-280 as the rectifying device.

7. Radiotron UX-171A in the last audio stage provides ample volume with-
out distortion in loudspeaker reproduction.

—
POWER.
TRANSFORMER,
III
TERMINAL STR(D ]
! l
“~--3.5 MFD.~7
CLE T G LSS TAPPED RESISTANCE UNI P e e e s MoV
J JA'A'A'A'A'A A'AvA'lvl' A'A'AVA'A' AvA'A'AvA'A A'A'AVA'A'n 1 :
= H =
12000 = ————
MARGON AND RE D oo D I R o = e Mt ¢ H

E——GREEN WiTH RED TRACE

1 I arin _J FILTER REACTOR
J3wmeD. “ | "!MFD.
<
<

L UX-1T1-A P
FILAMENT SUPPLY 3 RIGHT %
—_ ¢ p;

» : ] ot 2 center

J HEATER SUPPLY 3

—sLACK wiTW ow TRA < ; -

YELLOW TRACER: L - 226 LEFT
FILAMENT SUPPLY £
BLACK WITH YELLOW TRACER.

Figure 4A—Schematic circuit diagram of socket power unit.

The various circuit characteristics of Radiola 17 provide for easy installa-
tion and simple operation coupled with quality reproduction delivered to the
loudspeaker.

(3) RADIOTRONS

Radiotrons UX-226 are used in all radio frequency amplifying stages and
in the first audio amplifying stage. It has an oxide coated filament consuming
1.05 amperes at 1.5 volts.

Radiotron UY-227 is used for the detector. It operates on raw A. C. for
filament supply, making use of an indirectly heated cathode. This Radiotron
has five prongs, the extra prong being connected to the oxide coated cathode.
Under normal conditions Radiotron UY-227 should give little trouble. However,
in some cases a slight howl may develop in the detector circuit which will neces-
sitate substituting another UY-227 Radiotron. Although a howl may develop in
a receiver with one UY-227, in another the same tube may prove O. K. On
examining a Radiotron UY-227 in operation, a slight flickering of the heater
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element, incased in its insulating material, may be noticed. This condition in no
way affects the normal operation of the Radiotron. The lag in the transfer-
ence of heat from the heater element to the cathode, as evidenced when starting
and stopping the operation of the tube, takes care of any variations indicated by
this flicker, which supposedly might affect the normal operation of Radiotron
UY-227. In Radiola 17 there is a positive potential of 9 volts applied to the
cathode of Radiotron UY-227 with the negative side of this potential connected
to the center connection of the potentiometer across the heater winding for this
Radiotron. This prevents a possibility of the cathode emitting any electrons back
to the heater instead of to the plate. An output transformer protects the loud-
speaker windings from the high plate voltage used in conjunction with Radio-
tron UX-171A.

Radiotron UX-280 is a full wave rectifying Radiotron used to rectify the
alternating current into pulsating direct current, which is smoothed out by
means of a filtering system, and used to provide all plate and biasing voltages.

uY-227 Ux-226

Ux-226 uUx-226 B
¢ S & " @ V :

FILTER
CONDENSERS

OUTPUT
TRANS-

FORMER

POWER FILTER
TRANSFORMER REACTOR

-t Py DD

-

— )

. ——

Figure 5—Radwotron socket contacts.

(4) ANTENNA INSTALLATION (Outdoor Type)

Due to the high sensitivity of Radiola 17 the most efficient antenna system is
one of approximately 25 feet in length—depending upon local conditions—meas-
ured from the far end of the antenna to the ground connection. It should be
erected as high as can be conveniently arranged and as far removed from all
obstructions as possible. The lead-in should preferably be a continuation of the
antenna itself, thus avoiding all splices which introduce additional resistance to
the antenna system and which may in time corrode sufficiently to seriously affect
reception. If, however, it is absolutely necessary to splice the lead-in to the
antenna, the joint must be carefully soldered to insure a good electrical contact.
Excess flux should be cleaned off and the connection carefully covered with rubber
tape to protect it from the oxidization effects of the atmosphere.

The antenna and lead-in should be supported by high grade glass or porce-
lain insulators. At no point should the antenna or lead-in wire come in contact
with any part of the building. The lead-in wire should be brought through the
wall or window frame and insulated there from by a porcelain tube.
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The antenna should not cross either over or under any electric light, trac-
tion or power line and should be at right angles to these lines and other antenna.
It is desirable to keep the lead-in a foot or more from the building where pos-
sible. When an outdoor antenna is used it should be protected by means of an
approved lightning arrester, in accordance with the requirements of the National
Fire Underwriters’ Code.

(5) ANTENNA INSTALLATION (Indoor Type)

Where the installation of an outdoor antenna is not practical, satisfactory
results may generally be obtained by using an indoor antenna consisting of about
25 feet of insulated wire strung around the picture moulding or placed under a
rug. In buildings where metal lathing is employed satisfactory results are not
always possible with this type of antenna. Under such conditions various
arrangements of the indoor antenna should be tried to secure satisfactory re-
sults. An indoor antenna is not as efficient as a properly installed outdoor
antenna,

Figure 6

Method wused to clean Radiotron prongs.

(6) GROUND

A good ground is quite as important as the antenna No specific recommenda-
tions can be given in this matter as conditions vary in different locations. Water
and steam pipes usually make good grounds. Gas pipes usually make poor
grounds and, as a rule, are to be avoided. If neither water nor steam pipes are
available, a pipe or metal rod may be driven into the ground to a depth of several
feet. The success of this type of ground depends upon the moisture present in
the soil. The ground lead should be connected by means of an approved ground
clamp to a section of pipe that has been scraped and thoroughly cleaned. The
connection should be inspected from time to time to make certain that a clean
and tight electrical contact exists between the clamp and pipe.

In some instances the sensitivity of a particular set may be improved by
leaving off the ground connection. The receiver, however, does not operate
entirely without a ground as there is a Small capacity ground through the A. C.
power supply line. On the other hand, the absence of a ground connection may

9



cause oscillation depending upon the particular set and the antenna system in-
stalled. It is recommended that the service man experiment with grounds, and
employ the arrangement giving the best results.

(7) ANTENNA SYSTEM FAILURES

Complaints of swinging signals, or of intermittent reception with probable
grating noises, as distinguished from fading effects, are generally the result of
antenna and ground system failures and to this, therefore, the service man
should give his first attention. A grating noise may be caused by a poor lead-
in connection to the antenna, or antenna touching some metallic surface, such
as the edge of tin roof, drain pipe, ete. By disconnecting the antenna and ground
leads from Radiola 17 and noting whether or not the grating continues, the
service man can soon determine whether or not the cause of complaint is within
or external to the receiver and plan his service work accordingly.

Fiaure T—Releasing mownting screws holding volume control.

(8) RADIOTRON SOCKETS

The socket in Radiola 17 are of the standard gang UX and UY type (Fig-
ure 5). The three-gang socket is for the radio frequency amplifiers; the single
socket—a five-prong detector socket is for Radiotron UY-227 and the two-gang
socket is for the audio frequency amplifiers. Care must be exercised when insert-
ing Radiotrons in the sockets. A socket contact may not be in its correet posi-
tion and forced insertion of a tube will bend or break it. If care is exercised
and the Radiotron inserted gently, little trouble will be experienced with socket
contacts. A bent one will be noticeable on inspection and may be corrected by
inserting a narrow instrument in the socket hole and pushing the contact into its
correct position. A badly bent or broken socket contact must be replaced.

(9) RADIOTRON PRONGS

Dirty Radiotron prongs may cause noisy operation or change the resistance
of the filament circuit sufficiently to cause a hum in the loudspeaker. They should
therefore be cleaned periodically to insure good contact.

10
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The potentiometers (Part I, Section 19) should be readjusted for the posi-
tion of minimum hum whenever the Radiotron prongs are cleaned.

The prongs should be cleaned by using a piece of fine sandpaper (Figure 6).
The use of emery cloth or steel wool is not recommended. Before re-inserting
Radiotrons in their sockets wipe the prongs and base carefully to make certain
that all particles of sand are removed.

In placing Radiotrons in the UX sockets care should be exercised to make
certain that the two large pins and two small pins of the Radiotrons match the
socket holes. The UY-227 Radiotron has five prongs all of the same size and
will fit in the socket only one way. If a Radiotron will not fit into a socket with-
out considerable pressure being applied, look for excessive solder on one or more
of the prongs. Excessive solder on prongs may be removed with a file or knife.

Figure 8—Adjusting the contact arm to secure
tmproved contact with resistor strip.

(10) LOOSE VOLUME CONTROL CONTACT ARM

A loose volume control contact may cause noisy or intermittent operation
and should be remedied. If the contact arm is loose, the remedy is to bend it
slightly so that it makes firm contact against the resistance strip. In order to do
this it is necessary to remove the chassis from the cabinet as described in Part
II, Section 1. The volume control is then readily accessible. By removing the
two screws (Figure 7), that hold it to the metal frame it may be completely re-
moved. The small U-shaped washer is removed from the shaft and the spring
contact arm is pulled out to clear the resistor strip. The spring contact arm may
now be bent sufficiently to make a good contact. Figure 8 illustrates the bending
of this contact arm. After adjusting the spring contact arm, replace the mount-
ing screws and return the chassis to the cabinet and replace screws and control
knobs.
(11) ADJUSTMENT FOR SLACK DRUM CONTROL

The main tuning condensers are controlled by a cable and drum arrangement

giving a smoothly acting vernier movement that has no back lash. (See Figure

10.)
11
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After considerable wear, or extreme changes of temperature the cable may
become slack. To take up this slack open lid of cabinet and turn the ecable adjust-
ing screw with clamp until the cable is taut. (See Figure 9.) In extreme cases
as might occur after considerable use and several adjustments this screw may
become seated thus allowing no further tightening of the cable. When this con-
dition ocecurs it will be necessary to slip the cable a half turn on the grooved
drum. To make this adjustment it is necessary to remove the chassis from the
cabinet as deseribed in Part II, Section 1. Remove the cable adjusting serew and
clamp (see Figure 10). The cable will then have approximately one inch slack.
By removing the tapered pin holding the front grooved drum to its shaft and
replacing it on the opposite side (180 degrees) the one-inch slack in the cable can
be taken up by using the new position of the pin for anchoring the cable. Fig-
ure 10 illustrates this operation. It will be noted that the tapered pin in the

Figure 9—Twining cable adjusting screw lo tuke up slack in tuning drum cable.

new position cannot be inserted as far as originally. However, it can be inserted
far enough to lock the grooved drum to the control shaft and clear the metal
housing. If the cable again is stretched to the maximum adjustment of the
cable adjusting screw the tapered pin cin be returned to its original position
and a half turn slipped on the drum which will provide for taking up all slack.
Sufficient grooves are provided on the drum for this purpose.

(12) MECHANICAL HUM

A mechanical hum caused by vibration of loose laminations in the power
transformer may be corrected by removing the power transformer from the
S. P. U. as deseribed in Part IT, Section 12, and heating it in a slow oven. The
open end of the transformer should be kept up and the wax heated sufficiently
to allow it to adhere to the laminations of the transformer. After heating, the

transformer should be allowed to cool foi at least 24 hours and then returned
to the S. P. U.

12
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(13) BROKEN CONDENSER DRIVE CABLE

Should a cable become broken, due to considerable use or excessive tighten-
ing, the proper remedy is to replace the cable. The procedure for making this
replacement is described in Part II, Section 8. However if & new cable is not
immediately available a temporary repair may be made in the following manner
provided the break in the cable is not in that section that passes over the small
grooved drums.

The two ends should be spliced together and then soldered. Splicing con-
sists of interweaving the strands as with rope and not just twisting the cable

MAXIMUM ADJUSTMENT OF CABLE ADJUSTING SCREW
CABLE ADJUSTING SCREW REMOVED TO ALLOW HALF-TURN
1 EXTENSION OF CABLE O‘N DRUM

DOTTED LINES INDICATE REVERSAL
.-==OF PIN AND HALF-TURN EXTENSION
= OF CABLE ON DRUM

NORMAL POSITION -~
OF CABLE

Figure 10—Radiola 17 three-gang condenser
cable and drum operating mechanism.

ends together as in an electrical wiring splice. Splicing gives greater strength
and results in a smaller body being formed on the cable. When soldering, use
plenty of flux and a small amount of solder. Heat sufficiently long for the solder
to adhere to all the small strands of the cable. Placing the splice in an aleohol
or bunsen flame affords sufficient heat and allows any excess solder to drip away.
It is to be understood that this is but a temporary repair and should be used only
until a new cable can be procured and installed.
(14) LOUDSPEAKER POLARITY

Due to Radiola 17 using an output transformer, there is no polarity to the
output current of the receiver. Consequently, when connecting any type of loud-
speaker (either horn type or cone type) the speaker should be connected in the
manner that gives the most pleasing reproduction.

13



(15) UNCONTROLLED OSCILLATION

Should Radiola 17 oscillate or regenerate at any point in the tuning range
the trouble is probably caused by:

(1) Defective grid resistor in second or third R. F. stages. The resistors
may be checked by means of a resistance bridge, or the voltmeter
ammeter method described below. Figure 4 shows the correct value
of these resistors.

(2) Excessive filament voltage. Adjust line switch to high position.

(3) Excessive plate voltage. This may be caused by a defective 1200-ohm
resistor in UX-226 plate supply line.

(4) Antenna lead not in proper position. The correct position is between
the A. F. transformer assembly and the frame.

(5) Open ground connection. Make repair.

(6) High resistance ground. Connect the ground lead to a cold water pipe,
a hot water or steam radiator or both. If these are not available con-
nect to several other grounds until a fairly low resistance ground is
obtained.

(7) Open—9 volt bias lead (black with green tracer). Make repair.

(8) Open ground lead in set. Any of the several grounding leads in the
Receiver and S. P. U. Assembly being open may cause oscillation. Test
for open connections and make repair.

(9) Antenna and ground leads reversed, either at their point of connection
to the volume control or outside of the set. Connect properly.

In the case of No. 1 the grid resistance of Radiola 17 may be checked by
means of a resistance bridge. If a resistance bridge is not avaliable the volt-
meter-ammeter method gives accurate results provided the meters used are cali-
brated accurately. This method makes use of a milliammeter with a scale of
0-25 and a voltmeter of 0-7. A voltage is then applied that will give a substantial
reading. A circuit diagram of this method is shown in Figure 12.

4 ACROSS RESISTANCE ' VOLTS

- E —_VOLTS
TO BE MEASURED R=- OR 1000 G M PERES

it
6 VOLTS
@o
200 OHMS
0-25
D

Figure 12—Schematic circuit for resistance measurement.
The resistance may then be calculated by the use of Ohms law.
E <Where R equals ohms > or 1000 Volts

B = I \E equals volts and I equals amperes Milliamperes

Since the current reading is taken in milliamperes (orm ampere) it is nec-

essary to multiply by 1000 to get the resistance value in ohms.
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A detector tube may cause oscillation or a howl, very similar to a microphonie
howl. The remedy in this case is to interchange the detectcr Radiotron with
another UY-227 Radiotron. A tube may howl in one Radiola 17 and perform nor-
mally in another.

In some cases with certain antennas, the Radiola may oscillate even though
everything is O. K. The remedy is to change the antenna length or interchange
the UX-226 Radiotrons in the R. F. stages.

(16) DISTORTED REPRODUCTION

Under normal conditions Radiola 17 will deliver a strorg signal of good
quality to the loudspeaker. If the loudspeaker production is poor test the loud-
speaker output from the receiver. A pair of phones or a loudspeaker of known
quality may be used for this purpose. Poor quality or distortion may be due to
any of the following causes:

1. High or low plate and grid voltages from socket power unit. This may
be due to a defective Radiotron UX-280 or tapped resistance unit. The remedy
is to replace the Radiotron UX-280 with one of known quality or check the vari-
ous resistances of the tapped resistor for a possible short or open.

2. Defective Radiotrons. Though the Radiola may be in operating condi-
tion a defective Radiotron in any stage will cause distortion. This is especially
true of the detector, 1st and 2nd audio stages and the rectifier tube.

3. Potentiometers not properly adjusted. Unless the potentiometers are
correctly adjusted sufficient hum may be present to cause distortion. The cor-
rect adjustment of these potentiometers is deseribed in Part I, Section 19.

Should Radiola 17 become noisy in operation or signals come in and die
out abruptly with periods of hum or no reception, test in the following manner:

(a) Disconnect antenna and ground leads. If the Radiola becomes quiet
and signals from local stations, though weak, are received it would be an indi-
cation that the trouble is either in the antenna system or is caused by nearby
interfering electrical apparatus. The remedy in the first case is to repair the
antenna system and in the second place Radio Frequency chokes on any offend-
ing nearby apparatus. The location of interfering electrical machinery and the
cure will require patience, skill and experimenting.

(b) If disconnecting the antenna and ground system does not eliminate the
noise the trouble is in the Radiola. A defective tube, one having poorly welded
elements would cause a disturbance of this kind and this point should be
checked by interchanging the Radiotrons in the Radiola with others of the
same type. If it is definitely established that the Radiotrons are O. K. then
the contact between the Radiotron prongs and the socket contacts should be
examined for a dirty or poor contact. The three potentiometers in the Socket
Power Unit and the Volume Control should be examined for a dirty or poor
contact between the contact arm and the resistor strip.

(17) AUDIO HOWL

Radiola 17 may have a tendency to how!l when first installed. This can usu-
ally be remedied by interchanging the detector Radiotron with another UY-227
Radiotron. If this does not remedy the trouble try the following:

15



(a) Put the line control switch in the position that gives the least light at
the pilot lamp. This reduces the filament voltage on all the Radiotrons which
may be high, causing oscillation on the part of the R. F. amplifiers.

(b) Place antenna lead between the A. F. transformer and frame.

If the Radiola has been in operation for a considerable time and a howl de-
velops, the following points should be checked for possible defect:

(a) Defective Radiotrons. A Radiotron after considerable use may cause
a howl. Substituting a Radiotron of known condition will isolate the defec-
tive one.

(b) Open audio by-pass condensers.

E

Figure 13—Using a long screwdriver in adjusting
the potentiometer for mwmimum hum.

(¢c) Defective grid leak or open grid connection of any tube in the Radiola
except Radiotron UX-280.

(d) Open R. F. grid resistor.

Any part found defective should be replaced and any open or poor connec-
tion should be repaired.

(18) ACOUSTIC HOWL

Generally speaking, Radiola 17 is much less susceptible to acoustic howling
due to microphonic tubes than receiving sets using other than A. C. tubes. How-
ever, on some occasions acoustic howling may be experienced and the loud-
speaker location must be chosen with care. This howl is somewhat different from
the usual microphonic howl in that it disappears when a station is tuned in, but
still causes some distortion in the received signal. The remedy is to interchange
the UY-227 detector tube with another of a similar type or change the position
of the loudspeaker. In extreme cases both remedies may be necessary.

(19) HUM
Three potentiometers are provided in Radiola 17 for the suppression of any
A. C. hum. These potentiometers are adjusted for the correct electrical center of
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the filaments of Radiotrons UX-226, UY-227 and UX-171A. The following
procedure should be used in eliminating hum:

(a) Place set in normal operation with loudspeaker connected.

(b) Remove Radiotrons 2 and 3, counting from left tc right (first audio
and detector stages facing front of Radiola).

(¢) Locate position of three potentiometers in power unit.

(d) Adjust potentiometer, located at extreme right when facing front of
Radiola (Figure 13), for position of minimum hum.

(e) Now replace Radiotron No. 2 (UX-226), .previonsly removed, and

E. B e R AR ' |

Figure 14—Detailed view of the pilot light socket and canopy.
adjust the potentiometer located at the extreme left (facing the front of the
Radiola) for position of minimum hum.

(f) Replace Radiotron UY-227 and with the Radiotron in normal operation
adjust the center potentiometer for minimum hum.

Under normal conditions these three adjustments will suppress any notice-
able hum in the loudspeaker.

If the foregoing procedure does not reduce hum, try the following:

(a) In some cases when adjusting the potentiometers there may be no
apparent point of minimum hum. This is due to low line voltage and may be
remedied by throwing the line switch to the position that gives maximum bril-
liancy of the pilot lamp. If this does not remedy the trouble, try changing the
position of the line switch to each location several times. There may be a dirty
contact in this switch, making a high resistance connection which may cause the
filaments to glow below normal brilliancy. When this condition is present, it will
be impossible to adjust the potentiometers for minimum hum until the filament
temperature of all Radiotrons is normal.

(b) When adjusting the UX-226 potentiometer (at the left) it may be noted
that the position of minimum hum is at one extreme of the potentiometer. When
this is encountered the potentiometer should be arbitrarily placed at its center
position and then the UY-227 Radiotron placed in its secket and the center poten-
17




tiometer adjusted for minimum hum. The left potentiometer may now be re-ad-
justed for a further minimum value, which will not now be located at one of
the extreme positions. _

(¢) After making any potentiometer adjustment, further reduction of hum
may be attempted by reversing the input plug.

When adjusting the potentiometer at the extreme right with a metallic
screw driver a flash will occur from the screw driver to any part of the frame
that the screw driver may touch. This is normal and does no harm. If it is de-
sired to avoid this condition, an insulated shaft screw driver or a metallic screw
driver wrapped with insulating tape should be used.

(d) If these various adjustments suppress the A. C. hum correctly, but
after a short time the hum reappers it is a good indication that some of the
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Figure 15—Wiring dingram of receiver assembly showing

color scheme and connections with relative location of parts.
Radiotrons are making poor socket contacts, thus destroying the electrical center
of the filament potentiometers. These prongs should be cleaned as described in
Part I, Section 9.

If at any time the Radiola is changed from one electrical outlet to another
outlet or Radiotrons are interchanged or replaced with others it may be neces-
sary to readjust one or more of the potentiometers.

(20) LINE CONTROL SWITCH

A two-way switch is provided in the S. P. U. for adjustment to line volt-

ages. Unless it is definitely known that the.line is always below 115 volts the
18
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INPUT
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switch should be placed at the 120-volt position. It is a good plan to leave this
switch at the 120-volt position on all lines unless unsatisfactory operation is
experienced. If the switeh i set at the 110-volt position on supply lines exceed-
ing 115 volts the Radiotrons in the receiver will be damaged.

(21) WIRING CABLE

' On examination of the chassis wiring in some models of Radiola 17 there
will be noticed a green dead end wire, about 6 inches long, connected to the third
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Figure 16—Continuity wiring diagram of socket power
unit and color scheme of wiring.

R. F. coil. This is normal and no attention should be paid to the presence of
this lead.

(22) PILOT LAMP AND CANOPY

Radiola 17 is equipped with a small pilot lamp (Figure 14), operating from
the UX-171A filament winding for illuminating the dial and indicating that the
Radiola is in operation. The latter use is quite important because when start-
ing Radiola 17 approximately 30 seconds are required to bring the detector UY-
297 into operating condition. The lamp and canopy are packed separately and
must be installed when the Radiola is first placed in operation. The pilot lamp
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is a standard T-3 Mazda, miniature base, 6 volt, 0.15 ampere light and is screwed
into its base directly over the tuning dial. The canopy has three projections
which fit three holes directly over this light. Should this lamp be damaged or
burn out a new one can be obtained on the open market.

(23) FILTER CONDENSERS

In general a defective filter condenser will be indicated by the plates of
Radiotron UX-280 heating excessively, with the set giving weak, distorted
or no reproduction and a loud hum. When this condition is experienced, the
condenser bank should be disconnected from the circuit and the condensers tested
with a reasonably high voltage, not over 200 volts. The correct way to test filter
condensers is to charge and discharge them, being eareful not to come in con-
tact with the ternunals. Figure 17 illustrates filter condenser connections.

3 MFD. | MFD.

Figure 17—Internal connections of filter condensers.

(24) VOLTAGE READINGS

When checking a Radiola 17 for possible defects it is good practice to check
the voltage of the various sources of current. To do this a service man will need
both an .\, C. and a D. C. voltmeter, the D. C. meter to be of at least 600 ohms
per volt in resistance. The following voltages should be obtained at the terminal
strip when the set is in operation with full load on the socket power unit (Fig-
ure 4A). The terminal strip numbers are from front to rear, No. 1 being closest
to the front of the Radiola and No. 11 closest to the rear.

Terminals Correct Voltage
1to 2 1.5 A. C.
3 to 4 225 A. C.
5to 6 5.0 A. C.
7 to 8 45 D. C.
7t09 135 D. C.

Gnd. to 10 165°D. C. (Approx.)

7 to 11 9D. C.

11 to adjusting secrew of UX-171A potentiometer 30 D. C.
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Any serious variation from these voltages indicates & defective resistance
strip or power transformer. An easy method to determine whether the defect is
in the power transformer or the resistance strip follows:

Defective power transformer.

(a) Any A. C. voltages off the correct value.

(b) Al D.C. voltages, high or low, their differences remaining constant.

Defective resistance unit.

(a) Any D. C. voltages being either high or low, but not all consistently
high or low with all A. C. voltages correct.

(25) GRID AND PLATE VOLTAGES

In order to intelligently service Radiola 17 it is well to have a good under-
standing of how the various circuits function. The plate supply and filament
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Figure 18—Schematic circuit for securing grid biasing voltages.

supply systems present no special features not used in similar circuits. How-
ever, the grid biasing voltages are obtained in a slightly different manner from
that usually employed to obtain ‘“C’’ bias voltage. Also the —9 volt ‘“C’’ used
to bias the Radiotron UX-226 is also used to keep the heater element of the detec-
tor Radiotron at a negative potential.

Figure 18 illustrates the grid and plate supply circuit.

(a) The three plate voltages and the —9 volt ‘“C’’ potential are obtained
from a series resistance unit in the regular manner, using the drop of voltage
through the resistance unit to obtain the desired voltage. The —9 volt *‘C’’ sup-
ply is used as a bias voltage for all Radiotrons UX-226 and is also impressed on
the UY-227 heater through the center connection to the UY-227 potentiometer.
The 49 volt ¢‘C’’ is connected to the cathode of this Radiotron. The net result
of such an arrangement is to keep the heater element of the detector tube at a
sufficiently high negative potential to eliminate any tendency of the cathode to
emit electrons back to the heater rather than to the plate of the tube.

(b) Referring to Figure 18 we note that the —9 ¢“C*’ is also marked —30
““C’’ and connected to the grid of Radiotron UX-171A. Also a series resistance
is placed in the grid return from this resistance and connected to the center tap of
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Radiotron UX-171A potentiometer. This connection is marked 430 ¢“C’’ The
action of this arrangement is somewhat different from the method used for
obtaining the —9 volts “C’’ for the UX-226 Radiotrons.

In obtaining the —9 volt ‘‘C’’ potential for the Radiotron UX-226, the volt-
age drop across a portion of the resistance strip (see A to C, Figure 18) is used
for this potential. Any point on the strip from any other point is either positive
or negative, depending on whether the other point is toward the positive side ‘A"’
or the negative side ““C’’. For example point ‘“B’’ would be negative in regards
to point ‘“A’’ and positive in regards to point ‘¢‘C”’. Now using this same prin-
ciple, but taking the current flow from ‘““A’’ to ‘‘C”’ through the plate and fila-
ment of Radiotron UX-171A and the resistance in series with the center connec-
tion to the potentiometer we may find either a positive or negative drop depend-
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Figure 19—Removing the receiver assembly from the cabinet.

ing on where the point of connection is made. By connecting point *‘D*’ (Fig-
ure 18), as a source of positive potential any point toward ‘‘C’’ will have an
increasingly negative potential. The value of this negative potential will depend
on the resistance connected between ¢‘C’’ and ¢‘D”’. In Radiola 17 this negative
potential is 30 volts and, as shown, gives the proper bias for Radiotron UX-171A.

This parallel circuit across the resistance isolates the ‘‘C’’ potential for
Radiotron.IUX-171A from the plate and ‘“C”’ voltages for the other Radiotrons.
Doing this keeps fluctuations in the various plate supplies from varying the <“C”’
potential on this tube. More stable operation and less distortion is the net result.

(26) HEATING OF CABINET

Under normal conditions when the lid of Radiola 17 is closed the interior
parts in the vicinity of Radiotron UX-280 will become quite warm. This is a
normal condition. It keeps all the mechanism dry and maintains maximum op-
erating efficiency even under severe climatic conditions.
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(27) RADIOLA 17 CONTINUITY TESTS

The following tests will show complete continuity for the Receiver Assem-
bly (Figure 15) and the S. P. U. (Figure 16). Disconnect the antenna and
ground leads, the cable connecting the S. P. U. to the receiver assembly, and the
A. C. supply cord at its outlet. Do not tamper with the main tuning condensers.

A pair of headphones with at least 415 volts in series or a voltmeter with
sufficient voltage to give a full scale deflection when connectad directly across the
battery terminals should be used in making this test.

RECEIVER ASSEMBLY CONTINUITY TESTS

Remove All Radiotrons and Disconnect Cable at Terminal Strip

Terminals Correct Effect Incorrect Effect Caused by

Lug No. 1 to ground Open Shorted by-pass condenser

Lug No. 2 to ground Open Shorted by-pass condenser

Lug No. 1 to Lug Nc. 2 Open Shorted UX-226 socket

Lug No. 3 to Lug No. 4 Open Shorted UY-227 socket

Lug No. 5 to Lug No. 6 Open Shorted UX-171A socket

Lug No. 1 to one side of filament Closed Open connection
contact of sockets Nos. 1, 2, 3
and 5

Lug No. 2 to other filament contact Closed Open connection
of sockets Nos. 1, 2, 3 and 5

Lug No. 3 to one side of heater con- Closed Open connection
tacts of socket No. 4

Lug No. 4 to other side of heater Closed Open connection
contacts of socket No. 4

Lug No. 5 to one side of filament Closed Open connection
contact of socket No. 6

Lug No. 6 to other side of filament Closed Open connection
contact of socket No. 6

Lug No. 7 to cathode contact of Closed Open connection
socket No. 4

Lug No. 8 to plate contact of socket Closed Open primary of first audio trans-
No. 4 former or ccnnection

Lug No. 9 to plate contact of sockets Closed Open primary of 1st, 2nd or 3rd
Nos. 1,2, 3 and 5 R.F. transformers or primary of

2nd AF. transformer

Lug No. 10 to plate contact of socket Closed Open primary of output transformer
No. 6

Across loudspeaker pin jacks Closed Open secondary of output trans-

former

Antenna lead to ground lead Closed Open volume control

Grid contact of socket No. 1 to Closed Open volume control or poor con-
ground tact of volume control arm

Grid contact of socket No. 2 to Closed Open secondary of Ist R.F. trans-
ground former or grid resistance

Grid contact of socket No. 3 to Closed Open secondary of 2nd R.F. trans-
ground former or grid resistance

Stater of condenser No. 3 (nearest Closed Open secondary of 3rd R.F. trans-
output transformer) to ground former

Grid contact of socket No. 5 to Closed Open secondary of 1st A.F. trans-
ground former

Grid contact of socket No. 6 to Closed Open secondary of 2nd AF. trans-
ground former
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SOCKET POWER UNIT CONTINUITY TESTS
Remove Radiotron UX-280 and Disconnect Cable at Terminal Strip

Terminals Correct Effect Incorrect Effect Caused by
Across terminals 1 to 2 Closed Open UX-226 filament winding and
potentiometer
Across terminals 3 to 4 Closed Open UY-227 filament winding and
potentiometer
Across terminals 5 to 6 Closed Open UX-171A filament winding
and potentiometer
Across filament contacts of UX-280 Closed Open UX-280 filament winding
socket
Grid contact to plate contact of UX- Closed Open high voltage winding of power
280 socket transformer
UX-171A potentiometer adjusting Closed Open resistance strip
screw to terminal No. 10
Terminal No. 11 to plate contact of Closed Open high voltage winding of power
UX-280 socket transformer or filter reactor
Across input plug Closed Open primary of power transformer
or line switch. If open throw
switch to other position and test.
If both open test switch sepa-
rately.

BY-PASS ,-o_
CONDENSERS

AL o /0. CONDENSER

—== k (GRID CONDENSER

.o
=

70 MAIN TUNING
/CONDENSER

Figure 20—R. F. transformer connections and color scheme of wiring.

PART II — MAKING REPLACEMENTS
(1) REPLACING VOLUME CONTROL

The following procedure should be used when replacing the volume control.

1. Remove the gseven screws holding the wooden back to the cabinet.

2. Remove knobs on ‘‘Station Selector’’ and ‘‘ Volume Control.”’

3. Release the cable connecting the socket power unit to the receiver assem-
bly and the two leads to the pilot lamp. This is done by loosening the screws
holding them to the terminal strip of the socket power unit.

4. Remove four screws holding chassis in place to bottom of cabinet. The
chassis may now be removed by rocking it in the cabinet and slipping it out of
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the back opening. See Figure 19. This will allow an examination of the parts
and provide access to those requiring replacement.

5. Remove the two screws that hold the volume control to the metal chassis.
(Figure 7.)

6. Tag and unsolder all leads to the volume control. The volume control
may now be removed and the new one placed in position occupied by the old one.
The connections should be placed on the new volume control as indicated on
the tags attached to the wires or refer to Figure 15.

7. The volume control should now be fastened to the chassis and the Radiola
reassembled in the reverse order of that already given.

(2) REPLACING RADIO FREQUENCY COILS

The three radio frequency transformers together with a mounting strip and
two pin jacks are stocked as one complete unit.

A step by step procedure for replacing this assembly is &s follows:

1. Remove chassis from cabinet as described in Part II, Section 1.

2. Unsolder and tag all connections to the three transformers and the two
pin jacks.
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Figure 21—Conmections and color scheme of wiring to by-pass condensers

3. Remove four serews that hold mounting strip to metal chassis. The entire
assembly is now released and may be removed. The new assembly should be
placed in the same position occupied by the one just removed.

4. Replace the four serews that hold the mounting strip to the metal chassis.

5. Replace and resolder all leads to the three transformers and two pin
Jjacks as indicated by the tags previously attached to them, The connections to
the transformer are shown in Figure 20 and those to the pin jacks in Figure 15.
These figures should be referred to when making these connections. After
finishing the connections, they should be carefully checked before reassembling
the Radiola.
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6. Connect power cable to chassis assembly and give Radiola an operating
test before fastening to the cabinet to determine that replacement has been
properly made.

7. Fasten chassis assembly to cabinet and replace all screws.

(3) REPLACING RADIOTRON GANG SOCKETS

The Radiotron sockets of Radiola 17 are of the gang variety, using one de-
tector socket, a two-gang A.F. socket strip and one three-gang socket strip for
the radio frequency amplifier tubes.

These sockets are riveted to the metal chassis. To replace them drill out
the old rivets and use screws, nuts and lock washers for securing the new
sockets. A step by step procedure follows for making a replacement:

1. Remove chassis assembly from cabinet as described in Part II, Section 1.

2. Remove and tag all leads to the terminals of the sockets.

S
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STRIP ==-~ g
U5
Figure 22—Detail of A. F. transformer Il l
conmections and color scheme of wiring. Figure 23—Output transformer connections.

3. Drill out rivets holding sockets to metal chassis frame.

4. The socket assembly may now be removed and the new one placed in
the position occupied by the old one.

5. Fasten new socket in place by using small head machine screws, nuts
and lock washers in place of the rivets previously drilled out.

6. Replace connections as indicated on tags attached or refer to Figure 15
for the correct socket connections.

7. Return chassis to cabinet.

(4) REPLACING MAIN TUNING CONDENSERS AND DRIVE
The main tuning condensers and the driving mechanism is replaced as
one complete unit. The step by step procedure follows:
1. Remove chassis assembly from housing. See Part II, Section 1.
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2. Unsolder four connections to consdenser.

3. Remove three screws from under side of chassis that holds condenser
assembly.

4. The assembly may now be removed and the new assembly placed in the
position occupied by the old assembly.

5. Replace three screws that hold assembly in place and resolder leads.

6. Replace chassis assembly in cabinet.

(5) REPLACING LARGE BY-PASS CONDENSERS

These condensers, located on the under side of the chassis frame, are held
together by means of clamps that form part of the condenser case fastened to
the frame. To replace proceed as fcllows:

Figure 24—Method used in replacing dial scales.

1. Remove chassis from cabinet as described in Part II, Section 1.

2. Remove condenser assembly as described in Part IT, Section 4.

3. The tabs holding the condensers to the chassis may now be bent up by
using a screw driver.

4. The three fixed condensers are now released as a unit from the chassis
frame. The defective condenser may be released by bending the tabs that hold
it to the other condensers.

5. Unsolder the leads of the condenser that are to be replaced. Insert the
new condenser in the place occupied by the old one and fasten it to the adja-
cent condenser. The condensers are now fastened together as a unit and are
fastened to the frame by insetting the tabs of the condenser into their respec-
tive slots and bending the tabs on the top side of the frame.

6. Replace condenser assembly as described in Part II, Section 4.

7. Reconnect all wire leads removed from the large fixed condensers. The
correct connections are shown in Figure 21.
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8. Connect power cable to Socket Power Unit and test Radiola. If Radiola
is in correct operating condition fasten chassis assembly to cabinet in reverse
order of that used to remove it.

(6) REPLACING AUDIO TRANSFORMERS

The audio transformers of Radiola 17 are built together as a unit. In mak-
ing a replacement the following procedure should be used:

1. Remove receiver chassis from cabinet as described in Part IT, Section 1.

2. Remove output transformer from chassis by removing four screws hold-
ing it in place.

3. Unsolder and tag all leads.

4. Remove transformer assembly by turning up tabs holding it to chassis
frame with serew driver.

5. Under the old transformer, between the chassis frame and the trans-
former, is located a piece of insulating paper. This must be replaced to its nor-
mal position, as there is a possibility of grounding the core of the transformers
to the frame of the chassis unless it is in place.

6. Place the new transformer assembly in position occupied by the old and
fasten to frame by bending over metal tabs that hold it in place.

7. Solder all leads in place as indicated by tags attached. The correct con-
nections are shown in Figure 22.

8. Replace receiver chassis assembly in cabinet in the reverse order of
that used to remove it.

(7) REPLACING OUTPUT TRANSFORMER

The output transformer of Radiola 17 is held in place by means of four
tabs which hold the output transformer to the vertical part of the chassis frame.
A step by step procedure for replacing this unit is as follows:

1. Remove receiver chassis assembly from cabinet as described in Part II,
Section 1.

2. Unsolder and tag the connecting points to the four leads of the output
transformer.

3. Remove four screws, nuts and lock washers used to fasten bracket to
chassis.

4. The transformer may now be removed and the new one placed in the
position occupied by the old one.

5. Push the four leads from the transformer through the frame. Fasten
bracket to chassis with screws previously removed. Connect leads as indicated
by tags, previously attached to proper connection. These connections are shown
in Figure 23.

6. Return receiver assembly to cabinet in reverse order of that used to
remove it.

(8) REPLACING CONDENSER DRIVE CABLE

The condenser drive cable of Radiola 17 is made of phosphor bronze and is
very rugged. If replacement becomes necessary proceed as follows:

1. Remove receiver chassis assembly from cabinet as described in Part II,
Section 1. Place chassis on table in normal position with controls to the front.

2. Release the cable adjusting screw and clamp, and remove old cable from
large drum and grooved drums completely.
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3. Starting from the rear grooved drum place eye of cable over pin, which
should be in a horizontal position facing the socket power unit, and wind on
three complete turns, and then bring cable up to large drum.

4. Now bring cable over the large drum. Turn drum so that cable adjust-
ing serew is on top. Pass cable over groove until point is reached where there
is a slot in the drum for passing cable to the track on other side of drum.

0. Follow on around other track in same direction until point is reached
where cable is directly above front grooved drum.

6. Starting on the third groove back from the front of the grooved drum
wind on two and a half turns and slip eye over pin. The cable is now in the
correct position, although probably slack.

(D BLACK WITH YELLOW TRACER

@ sLue

@ GREEN

@) GREEN WITH RED TRACER

(® MAROON

(® MAROON AND RED 4 #

@ Rep Z .u"/ . g, .-‘:‘ 2l %
CONNECTION (@ BLACK WITH GREEN TRACER 5 iy § .
/BLOCK
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\ % &
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Figure 25—Color scheme of power cable connections.

7. The cable adjusting screw and clamp that were previously removed to
allow the cable to pass along the groove are replaced. By slipping the clamp
over the cable and gradually turning up on the cable adjusting serew, the cable
may be tightened until there is no lost motion in any of the controls. Care
should be taken not to take up too much, as the cable may be stretched or pos-
sibly broken.

8. Return receiver assembly to cabinet in the reverse order used to remove
it.

(9) REPLACING DIAL SCALES

After considerable use a dial scale may become dirty or illegible and a new
scale desired. A step by step procedure for making replacement follows:

1. Open lid of cabinet of Radiola.

2. Turn dial so that the two screws that hold the dial in place are on top.

3. Remove screws, washer and nuts that hold dial in place. (Figure 24.)

4. Replace old dial with new one and replace screws, but do not tighten.

5. Examine new dial from front of Radiola to see that numbers on dial are
in the correct position.

6. Tighten screws holding dial in place and close lid of cabinet.
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(10) REPLACING POWER CABLE

Attached to the receiver assembly is a heavy cable, connecting all A, B and
C voltage supplies for this assembly. If this cable requires replacement the fol-
lowing procedure should be used.

1. Remove receiver chassis assembly from cabinet as described in Part II,
Section 1.

2. Turn assembly so that bottom side is exposed and unsolder all the con-
nections to the cable. Attach tags to points of connection.

3. Remove old cable from chassis and replace with new cable. Solder the
connections of the new cable as indicated on tags attached to connection points.
The correct connections for the power cable are shown in Figure 25.

4. After connecting power cable attach it to the Socket Power Unit and
test Radiola. If O. K. fasten receiver chassis assembly to cabinet in reverse
order of that used to remove it.

(11) REPLACING FILTER CONDENSER ASSEMBLY

The following procedure should be used when replacing the filter conden-
sers of Radiola 17:

1. Remove the seven screws holding the wooden back to the cabinet.
2. Remove collar on operating switch at front of Radiola.

3. Release the cable connecting the socket power unit to the chassis assem-
bly and the two leads to the pilot lamp. This is done by loosening the screws
holding them to the terminal strip on the socket power unit.

4. Remove four screws at bottom of cabinet holding Socket Power Unit in
place. The Socket Power Unit may now be removed by slipping it out of the
back opening. This will allow an examination of the parts and provide access to
the ones necessary to replace.

5. Unsolder and tag the connections to the seven terminals on the under
side of the condenser bank.

6. Now turn up the six tabs that hold the unit to the S. P. U. base. The
entire assembly may now be removed.

7. The new condenser should be placed in the position occupied by the old,
taking care that the terminal connections are in the same position.

8. Clamp the assembly in place by turning the tabs over the under side of
the base.

9. Solder the connections to the assembly as indicated on the tags attached.
These connections are shown in Figure 16.

The S. P. U. should be tested by connecting the cable on the receiver unit to
the terminal strip and if found O. K. fastened to the cabinet in the reverse order

of that used to remove it.
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(12) REPLACING EITHER POWER TRANSFORMER OR
FILTER REACTOR

The power transformer and the filter reactor are each encased in a metal
container. Either unit may be replaced in the following manner:

1. Remove S. P. U. from cabinet as described in Part II, Section 11.

2. Unsolder the leads of the unit being replaced and tag czonnection points.

3. Bend up tabs that hold unit to base. It may be necessary to remove
the resistance unit in order to bend all the tabs. The particular assembly being
replaced may now be removed and the new assembly placed in the position
occupied by the old one.

4. The tabs on the new assembly should be bent so as to properly fasten
the unit to the S. P. U. base.

9. Connect all leads from the assembly to the points of connection as indi-
cated by tags previously attached. These connections are shown in Figure 16,
which should be followed exactly when any S. P. U. part is replaced.

6. Connect cable from receiver assembly to terminal strip of Socket Power
Unit. If found O. K. fasten unit to cabinet in the reverse order.

(13) REPLACING TERMINAL STRIP

The following procedure should be used in replacing a terminal strip on the
Socket Power Unit.

1. Remove S. P. U. from cabinet as described in Part I1, Section 11.
Unsolder and tag all leads soldered to terminal strip.
Release two screws holding strip to S. P. U. base.
The strip may now be removed and replaced by a new one.

5. Fasten new strip in position occupied by old strip by means of two ma-
chine screws, lock washers and nuts previously removed.

6. Solder all leads to terminal strip as indicated on tags attached. The color
scheme and correct connections are shown in Figure 16.

7. Connect cable from receiver assembly and test Radiola. If found operat-
ing properly fasten S. P. U. to cabinet in the reverse order.

oo 1o

(14) REPLACING MISCELLANEOUS PARTS IN S. P. U.

The potentiometers, line switch, UX-280 socket and resistance unit in Radiola
17 may become defective and require replacement, They are all attached to the
base by means of machine serews and nuts and replacement is very simple. The
following general outline will apply to all of these units:

1. Remove S. P. U. from cabinet as desecribed in Part 11, Section 11.

2. Unsolder leads from defective unit and tag each lead.

3. Remove defective unit from base and replace with new unit.

4. Solder leads to new unit as indicated on tags or see Figure 16.

5. Connect cable to S. P. U. from receiver assembly. Test and if found O. K.
fasten S. P. U. to cabinet in reverse order of that used to remove it,
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or a poor antenna system.

SERVICE DATA CHART

Before using the following Service Data Chart, when experiencing no signals, weak signals,
poor quality, noisy or intermittent reception, howling and fading, first look for defective tubes,

Chart”” should be consulted for further detailed causes.

If imperfect operation is not due to these causes the “Service Data

Indication Cause Remedy
Defective operating switch Repair or replace switch
Loose volume control arm Tighten volume control arm
Defective power cable Replace power cable
Defective R.F. transformer Replace R.F. transformer assembly
No signals Defective A.F. transformer Replace A.F. transformer assembly

Defective By-pass condenser
Defective socket power unit

Replace By-pass condenser

Check socket power unit by means
of continuity test and make any
repairs or replacements necessary

Weak Signals

Defective power cable

Defective line switch

Defective R.F. transformer

Defective A.F. transformer

Dirty Radiotron prongs

Defective By-pass condenser
Defective main tuning condensers
Defective output transformer

Low voltages from socket power unit

Defective socket power unit

Repair or replace cable
Clean contacts or replace line switch
Replace R.F. transformer assembly
Replace A.F. transformer assembly
Clean prongs with fine sandpaper
Replace defeciive By-pass condenser
Replace defective tuning condensers
Replace defective transformer
Check socket power unit voltages
with high resistance D.C. voltmeter
and A.C. voltmeter
Check socket power unit by means
of continuity test and make any
repairs or replacements necessary

Poor Quality

Defective A.F. transformer
Defective output transformer
Defective By-pass condenser

Dirty contact arm of volume control
Potentiometers not property adjusted
Dirty prongs on Radiotrons

Replace A.F. transformer assembly
Replace output transformer
Replace defective By-pass condenser
Clean contact arm on volume control
Adjust potentiometers correctly
Clean prongs with fine sandpaper

Howling

Open grid resistor

Radiotrgn UY-227 howl

Defect in audio system
Detector tube oscillating

Open grid circuit in any stage

Check by means of continuity and
replace any defective grid resistor

Interchange Radiotron UY-227 with

another
Check and repair any defect
Place antenna lead between A.F.

transformer and chassis frame
Check circuits and repair defect

Excessive Hum

Potentiometers not properly adjusted
Socket plug position

Line voltage low

Dirty or defective line switch

Adjust potentiometers correctly
Reverse socket plug

Set line switch for low line voltage
Clean or replace line switch

Radiotrons fail
to light

Operating switch not “On”
Defective operating switch
Defective input A.C. cord
Defective power transformer

No A.C. line voltage

Turn operating switch “On”
Replace operating switch

Repair or replace A.C. input cord
Replace power transformer

Turn A.C. line voltage “On”

Play in Station
Selector

Loose knob

Slack cable

Tighten or replace knob
Take up on cable adjusting screw
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A WORD OR TWO ABOUT SERVICE

Service goes hand in hand with sales. The well-informed RCA Authorized Dealer renders
service at time of sale in affording information as to proper installation and upkeep. Subse-
quent service and repair may be required by reason of wear and tear and mishandling, to the
end that RCA Loudspeaker and Radiola owners may be entirely satisfied.

Olviously, this service can best he rendered by properly equipped service organizations
having a thoroughly trained personnel with a knowledge of the design and operation of RCA
Loudspeakers and Radiolas.

Such service organizations have been established by RCA Distributors, and RCA Authorized
Dealers are advised to refer any major work or replacement to their selected Distributors.

Minor replacements and mechanical and electrical adjustments may be undertaken by the RCA
Dealer.

To assist in promoting this phase of the Dealer and Distributor’s business the RCA
Service Division has prepared a series of Service Notes—of which this booklet is a part
containing technical information and practical helps in servicing RCA Loudspeakers and

Radiolas.

This information has been compiled from experience with RCA Dealers and Distributors’
service problems and presents the best practice in dealing with them. A careful reading of these

Service Notes will establish their value, and it is suggested they be preserved for ready
reference.

In addition to supplying the Service Notes, the RCA Service Division maintains a corps of
engineers who are qualified to render valuable help in solving service problems. These engi-
neers call upon the trade at frequent intervals to advise and assist RCA Distributors in the
performance of service work.

Froperty of Kadw Corporation of America. Confidential and to be used only by its
anthorized distributors and dealers in furnishing service in connection with its apparatus.

Copvright 1929—-Radio Corporation of America.
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RCA RADIOLA 18

(105-125 Volts, 50-60 Cycle A.C.)

SERVICE NOTES
PREPARED BY RCA SERVICE DIVISION

INTRODUCTION

RCA Radiola 18 is a socket powered six-tube, tuned radio frequency receiver
utilizing RCA Radiotrons UX-226, UY-227, UX-171A and the full wave rectifier Radio-
tron UX-280 in the Socket Power Unit. It operates on 105-125 volts, 50 to 60 cycle
A.C. lines. Figure 1 illustrates the various units of the receiver assembly and Figure 2
the main parts of the Socket Power Unit.

QUTPUT CONDENSER FILTER POWER
AND CHOKE REACTOR TRANSFURMER
AND .
FILTER CONDENSERS y 5 AN )

OPERATING UX-280 LINE VOLTAGE TERMINAL
SWITCH SOCKET ADJUSTMENT SWITCH STRIP

Figure 2—Socket power unit showing various parts.

The following principles are incorporated in the circuit design. (See Fig. 3.)

(1) A single control, three-gang condenser is employed to tune two of the radio
frequency circuits and the detector circuit.

(2) An aperiodic antenna or first R.F. circuit, eliminates the necessity for a sep-
arate antenna tuning control.

(3) The volume control regulates the input grid voltage to the first R.F. amplifier
stage. This is the most practical method of volume control for use with A.C. Radio-
trons and gives a smooth control of volume without distortion. .

(4) Raw A.C. of the correct voltage is used for filament heating of all Radiotrons.
This eliminates the use of “A” batteries.

(5) The three R.F. stages and the first audio stage receive a plate voltage of 135
volts in conjunction with a negative grid bias of 9 volts. The detector receives 45 volts
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plate supply. The last audio stage receives a plate voltage sufficient to provide ample
loudspeaker cutput. The plate and grid voltages are supplied by means of a built-in
“B” and “C” power supply unit using Radiotron UX-280 as the rectifying device.

(6) A new method of stabilizing the tuned R.F. circuit gives improved sensitivity
and selectivity.

The following notes are published for the guidance of those called upon to locate
and remedy any trouble that may occur. The text is divided into three parts, Part I—
Installation; Part II—Service Data, and Part III-—Making Replacements.

PART I—INSTALLATION

(1) ANTENNA (Outdoor Type)

Due to the high sensitivity of Radiola 18 the antenna length need only be
approximately 25 feet. It should be erected as high as possible and be removed from
all obstructions. The lead-in should be a continuation of the antenna itself, thus avoid-
ing all splices which might introduce additional resistance and in time corrode suffi-
ciently to seriously affect reception. If it is absolutely necessary to splice the lead-in
to the antenna the joint must be carefully soldered to insure a good electrical contact.
Clean off all excess flux and tape the connection to protect it from the oxidation effects
of the atmosphere.

High grade glass or porcelain insulator supports are required and at no point
should the antenna or lead-in wire come in contact with-any part of the building. Bring
the lead-in wire through a porcelain tube penetrating the wall or window frame.

The antenna should not cross either over or under any, electric light, traction or
power line and should be at right angles to these lines and other antennas. An out-
door antenna should be protected by means of an approved lightning arrester, in accord-
ance with the requirements of the National Fire Underwriters’ Code.

(2) ANTENNA (Indoor Type)

Where the installation of an outdoor antenna is not practical, satisfactory results
may generally be obtained by using an indoor antenna of about 25 feet of insulated
wire strung around the picture moulding or placed under a rug. In buildings where
metal lathing is employed satisfactory results are not always possible with this type of
antenna. Under such conditions various arrangements of the indoor antenna should be
tried to secure satisfactory results. An indoor antenna is not as efficient as a properly
installed outdoor antenna. '

(3) GROUND

A good ground is quite as important as the antenna. No specific recommenda-
tions can be given in this matter as conditions vary in different locations. Water and
steam pipes usually make good grounds. Gas pipes usually make poor grounds and,
as a rule, are to be avoided. If neither water nor steam pipes are available, a pipe or
metal rod may be driven into the ground to a depth of several feet. The success of
thie type of ground depends upon the moisture present in the soil. The ground lead
should be connected by means of an approved ground clamp to a section of pipe that
has been scraped and thoroughly cleaned. The connection should be inspected from
time to time to make certain that a clean and tight electrical contact exists between
the clamp and pipe. The service man should experiment with various grounds, and
employ the one giving the best results.
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(4) RADIOTRONS

Four Radiotrons UX-226, one UY-227, one UX-171A and one UX-280 are used.

The locations of these Radiotrons are plainly designated on each socket. Be careful not
to insert a Radiotron UX-226 in the UX-171A socket, as immediate filament burn-out
will result when the current is turned “ON”.

Connect the loudspeaker to the output pin terminals and insert the input plug into

3 GANG CONDENSEI-\

UX-226

UX-226

UX-178-A

5 MFO me=z

(O OUTPUT

a socket outlet of correct voltage and frequency, namely 105-125 volts, 50-60 cycles
A.C. supply. Turn “ON” the operating switch. After about 30 seconds the Radiotron
UY-227 will glow dimly, indicating that the receiver is in operating condition.
signals are heard when tuning te a station known to be broadcasting examine the

If no

Radiotrons.

“TERMINAL STRIP

Figure 3—Schematic diagram of receiver and socket power unit.

If there is an excessive hum present during operation:
(a) Reverse the A.C. input plug at the socket outlet.
(b) Interchange the Radiotrons UX-226 in the R.F. stages with the one in the
first A.F. stage, and use the combination that gives least hum. Then interchange
the three in the R.F. stages for the best results while tuned to a broadcast

station.

(5) LINE SWITCH

Possibly one Radiotron has been damaged in transit. Interchanging with
one or more known to be in operating condition will isolate the damaged one.

A two-way switch is provided in the S.P.U. for adjustment to line voltages. A

its original position.
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shield over the terminal strip holds this switch in the 120-volt position.
definitely known that the line is always below 115 volts the switch should be left in
It is a good plan to leave this switch at the 120-volt position on
all lines unless unsatisfactory operation is experienced.
volt position on supply lines exceeding 115 volts the Radiotrons in the receiver will be
damaged.

Unless it is

If the switch is set at the 110-
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(6) SUB-CHASSIS WIRING

The sub-chassis wiring of Radiola 18 consists of a combination of bus-bar and
flexible braid covered wire utilizing a color scheme of connections. It is placed in a
very definite position in the sub-chassis assembly. When testing and making replace-
ments this wiring is apt to become displaced, which in some instances, may seriously
affect the operation of the Radiola. It is important that any displaced wiring be re-
turned to its original position. The sub-chassis assembly should be examined for this
condition as a preliminary to any test made to check on poor operation.

(7) HOWL

A slight tendency to howl on local stations when the volume control is adjusted to
the extreme “loud” position may be remedied by interchanging the detector tube,
Radiotron UY-227, with another one. In some cases a howl of this kind is caused by
incorrect adjustment of the compensating condenser. The correct method of adjusting
this condenser is described in Part II, Section 10.

—

TO ANTENNA |
6 5 4 3 2 1 !
t
_____ PR JE— _I

2w ISt 3o 2%0 17

AF. AF. DETECTOR R.F. R.F. RF
RADIO FREQUENCY =------=m=m=nm

T0 LOUDSPEAKER AUDIO FREQUENCY

Figure 4—Radiotron sequence in RCA Radiola 18.

(8) RADIOTRON SEQUENCE

Figure 4 illustrates the sequence of the Radiotrons in the receiver, omitting Radio-
tron UX-280 in the socket power unit. From right to left, when facing the front of the
Radiola, the Radiotron sequence is as follows:

Radiotron No. 1 is an untuned stage of radio frequency amplification. It is coupled
directly to the antenna and ground and is not tuned in any way.

Radiotron No. 2 is a stage of tuned radio frequency amplification, and is tuned by
the first of the gang condensers.

Radiotron No. 3 is the second stage of tuned radio frequency amplification. It is
tuned by the second of the gang condensers.

Radiotron No. 4 is the detector and is tuned by the third of the gang cen-
densers.

Radiotrons Nos. 5 and 6 are respectively, the first and second stages of audio fre-
quency amplification. The last stage, Radiotron No. 6, employs power amplifier Radio-
tron UX-171A. An output filter protects the loudspeaker windings from excessive
D.C. current.

8



PART II—SERVICE DATA

(1) ANTENNA SYSTEM FAILURES

A grating noise may be caused by a poor lead-in connection to the antenna or the
antenna touching some metallic surface, such as the edge of a tin roof, drain pipe, etc.
By disconnecting the antenna and ground leads the service man can soon determine
whether the cause of complaint is within or external to the receiver and plan his
service work accordingly.

(2) RADIOTRON SOCKETS

The sockets in Radiola 18 are the standard gang UX and UY type (See Figure 5).
Care must be exercised when inserting Radiotrons in their sockets. A socket contact
may not be in its correct position and forced insertion of a tube will bend or break it.
If care is exercised and the Radiotron inserted gently, little trouble will be experienced
with socket contacts. A bent one will be noticeable on inspection and may be corrected
by inserting a narrow instrument in the socket hole and pushing the contact into its
correct position. A badly bent or broken socket contact should be replaced.

Ux-226

Yo :

Ux-226 Ux-226

AND

- OO O

POWER FILTER

ATy TN

r——-———‘w
QUTPUT CONDENSER
AND CHOKE 1

FILTER.
CONDENSERS
- )

— e

TRANSFORMER REACTOR

—)

I,

Figure 5—Radiotron socket contacts.

(3) RADIOTRON PRONGS

Dirty Radiotron prongs may cause noisy operation or change the resistance of the
filament circuit sufficiently to cause a_hum in the loudspeaker. They should therefore
be cleaned with fine sandpaper periodically to insure good contact.

The use of emery cloth or steel wool is not recommended. < Before reinserting
Radiotrons in their sockets wipe the prongs and base carefully to make certain that
all particles of sand are removed.

Care should be exercised to see that the two large pins and twd small pins of the
Radiotrons match the socket holes. The UY-227 Radiotron has five prongs, all of the
same size, and will fit in the socket only one way. If a Radiotron will not fit into a
socket without considerable pressure look for excessive solder on one or more of the
prongs. Excessive solder on the prongs may be removed with a file or knife.
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(4) LOOSE VOLUME CONTROL AND LOW VOLUME

A loose volume control contact arm may cause noisy or intermittent operation.
It should be bent slightly so that it makes firm contact against the resistance strip.
To do this it is necessary to remove the chassis from the cabinet as described in Part
III, Section 1. The volume control is then accessible. It can be released by removing
the two screws that hold it to the metal frame.
Low volume even on local stations may be due to one of the following causes:
(a) Defective antenna and ground system. A poor antenna and ground system
or one in a shielded locality may cause weak signals. The suggestions given in
Part I, Sections 1, 2 and 3 should be followed if trouble of this kind is experi-
enced. '
(b) Compensating condenser out of adjustment. If this condenser is badly out
of adjustment it will have the effect of making the Radiola very insensitive. To
adjust correctly refer to Part II, Section 10.
(c) Defective R.F. transformers. Should the R.F. transformers become dam-
aged so that they do not properly match, weak signals may be the result.
(d) Defective AF. transformer. An open or short in the A.F. transformers may
cause weak signals and distorted reproduction.

(5) ADJUSTMENT FOR SLACK DRUM CONTROL

The main tuning condensers are controlled by a cable and drum arrangement giv-
ing a smoothly acting vernier movement that has no back lash.

After considerable wear, or extreme changes of temperature the cable may become
slack. To take up this slack open lid of cabinet and turn the cable adjusting screw
with clamp until the cable is taut. This screw may become seated after several adjust-
ments are made thus allowing no further tightening of the cable. When this condi-
tion occurs it will be necessary to slip the cable a half turn on the grooved drum. To
make this adjustment it is necessary to remove the chassis from the cabinet as de-
scribed in Part III, Section 1. Remove the cable adjusting screw and clamp. The cable
will then have approximately one inch slack. By removing the tapered pin holding the
front grooved drum to its shaft and replacing it on the opposite side (180 degrees) the
one-inch slack in the cable can be taken up by using the new position of the pin for
anchoring the cable. It will be noted that the tapered pin in the new position cannot
be inserted as far as originally. However, it can be inserted far enough to lock the
grooved drum to the control shaft and clear the metal housing. If the cable again is
stretched to the maximum adjustment of the cable adjusting screw the tapered pin can
be returned to its original position and an additional half turn slipped on the drum
which will provide for taking up all slack. Sufficient grooves are provided on the
drum for this purpose.

(6) HUM

Part I, Section 4, describes the method to eliminate ordinary hum in Radiola 18
when making an instdllation. If a pronounced hum develops during operation check
the following:

(a) Low emission Radiotron UX-280. A low emission rectifying tube will cause
excessive hum and unsatisfactory operation.

(b) Shorted filament condenser. There are two 14 mfd. condensers hooked in
series across the UX-226 filaments with the center tap grounded. A short of
either of these condensers will cause loud hum and imperfect operation of the Radiola.
(c) Defective center tapped resistance. A short or open in any qf the center
tapped resistances connected across the various filament supplies will cause a
loud hum.
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(d) Any open of the several grounding connections in the Radiola or defective
voltage supply resistances may cause a certain amount of hum. These defects
will have a pronounced effect on the general operation of the Radiola which will
be more noticeable than the additional hum. Check by means of the continuity
test given in Part II, Section 16.

A mechanical hum caused by vibration of loose laminations in the power trans-
former may be corrected by removing the power transformer from the S.P.U. as de-
scribed in Part III, Section 11, and heating it in a slow oven. The open end should be
kept up and the compound heated sufficiently to allow it to adhere to the laminations
of the transformer. After heating, the transformer should be allowed to cool -for at
least 24 hours and then returned to the S.P.U.

Figure 6—Adjusting the compensating condenser.

(7) BROKEN CONDENSER DRIVE CABLE

A broken condenser drive cable can be replaced in the manner described in Part
III, Section 4. However, if a new cable is not immediately available a temporary re-
pair can be made in the following manner, provided the break in the cable is not in
that section that passes over the small grooved drums.

Splice and solder the two ends together. Splicing consists of interweaving the
strands, as with rope, and not just twisting the cable ends together as in an electrical
wiring splice. Splicing gives greater strength and forms a smaller body on the cable.
When soldering use plenty of flux and a small amount of solder. Heat sufficiently so
the solder adheres to all the strands of the cable. Placing the splice in an alcohol or
bunsen flame affords sufficient heat and allows excess solder to drip away. This is but
a temporary repair to be used only until a new cable can be procured.

(8) LOUDSPEAKER POLARITY

The use of an output filter in Radiola 18 makes unnecessary any adjustment for
polarity of the output current. Any type of loudspeaker (either horn or cone) can be
connected in the manner that gives the most pleasing reproduction.

11

www americanradiohistorv com



(9) AUDIO HOWL

Audio howl may be caused by:—

(1) Incorrect adjustment of compensating condenser. The correct procedure for
adjusting the compensating condenser is given in Part II, Section 10.

(2) Open A.F. condenser connections. An open connection to either of the A.F.
condensers may cause a howl.

(3) Open by-pass condensers. An open by-pass condenser connection may cause
a howl.

(4) Vibrating elements in receiver Radiotrons. A gradually developed howl is
probably due to the loudspeaker causing the receiver Radiotron elements to
vibrate. To overcome this condition, interchange the Radiotrons in the receiver
or change the relative angle between the loudspeaker and the Radiola. In ex-
treme cases it will be necessary to increase the distance between the Radiola and
the loudspeaker.

(5) Poor ground. Install ground system as indicated in Part I, Section 3.
(6) An open connection in any of the several ground leads in the Radiola.

(7) A defect in the R.F. coil system. A short in any of the concentrated primary
coils or the condenser shunted around them may cause a howl.

(8) Poorly soldered or corroded joints. Any high resistance joint throughout
the Radiola may cause howl.

(9) Defective resistance in Socket Power Unit. A short in any section of the
plate and grid resistance unit may cause howl.

(10) COMPENSATING CONDENSER OUT OF ADJUSTMENT

The compensating condenser should not be touched until it is definitely ascertained
that no other defect exists. If the condenser needs adjustment observe the following
procedure: Obtain a small non-metallic screw-driver (either bakelite or wood will do)
having a shaft less than 4" in diameter.

(a) Put Radiola in operation in usual manner and tune in some station preferably
at the lower wavelengths.

(b) To reach the adjusting screw of the compensating condenser, break the
brown paper seal and insert the screw-driver through the hole at the bottom of
the tuning condenser assembly. (See Figure 6.)

(¢) With the volume control at maximum intensity, turn this screw to the right
until the Radiola goes into oscillation. Then turn the screw to the left until all
oscillation and any howl is eliminated, with the volume control at maximum. In
some cases it will be necessary to interchange the Radiotrons UX-226 in the R.F.
stages before the proper adjustment is found. This is the correct adjustment to
obtain maximum sensitivity and tone quality in the operation of Radiola 18.

(d) The brown paper seal should be replaced by another seal dated and initialed
to prevent tampering with the adjustment.

12



(11) DISTORTED REPRODUCTION

Under normal conditions Radiola 18 will deliver a strong signal of good quality to
the loudspeaker. The high sensitivity of Radiola 18 makes it undesirable to operate the
set at full volume when receiving from a nearby broadcasting station. The volume con-
trol should be adjusted to secure maximum quality, for the volume will be found ample
for all requirements. If the loudspeaker production is poor test the loudspeaker output
from the receiver. A pair of phones or loudspeaker of known quality may be used for
this purpose. Poor quality or distortion may be due to any of the following causes:

(1) Defective Radiotrons. Though the Radiola may be in operating condition a
defective Radiotron in any stage will cause distortion. This is especially true of
the detector, 1st and 2nd audio stages and the rectifier tube.

(2) High or low plate and grid voltages from the Socket Power Unit. The
cause may be a defective Radiotron UX-280 or resistance unit. Replace the
Radiotron UX-280 with one of known quality and check the various resistances
for a possible short or open.

FRONT VIEW OF ESCUTCHEON REAR VIEW WITH CANOPY
PLATE WITH CANOPY REMOVED HOOKED IN PLACE

Figure 7—Method of fitting canopy into escutcheon plate,

The cause of noisy operation and intermittent signals with periods of hum or no
reception may be traced in the following manner:

(1) Disconnect the antenna and ground leads. If the Radiola becomes quiet and
signals from local stations, though weak, are received the trouble is in the an-
tenna system, or is caused by nearby interfering electrical apparatus. In the
first case repair the antenna system and in the second case place radio frequency
chokes on any offending nearby apparatus. The location of interfering electri-
cal machinery will require patience, skill and experimenting.

(2) If disconnecting the antenna and ground does not eliminate the noise the
trouble is in the Radiola. A defective tube, one having poorly welded elements
will cause a disturbance of this kind, and this point should be checked by inter-
changing the Radiotrons in the Radiola with others of the same type. If it'is
definitely established that the Radiotrons are O. K. the Radiotron prongs and the
socket contacts should be examined for dirt or poor contact. The volume con-
trol should be examined for poor contact between the contact arm and the re-
sistor strip.
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(12) PILOT LAMP AND CANOPY

Radiola 18 is equipped with a small pilot lamp operating from the Radiotron UX-
171A filament winding. Its purpose is to illuminate the tuning dial and act as a current
supply indicator. The latter use is quite important because the time required for Radio-
tron UY-227 to develop normal operation, which is approximately 30 seconds, can be
checked.

The lamp and canopy are packed separately and must be installed when the
Radiola is first placed in operation. The pilot lamp is a standard T-3 Mazda miniature
base, 6 volt, 0.15 ampere lamp which can be procured on the open market if replace-
ment becomes necessary. It is screwed into its base directly over the tuning dial. The
projections on the canopy fit into the holes in the escutcheon plate directly over the
light. A slight side shift locks it securely in place. (See Figure 7.)

Figure 8 —Internal connections
of condensers.

(13) FILTER CONDENSER AND OUTPUT CONDENSER AND
CHOKE

The output choke and condenser and the two filtering condensers are located in
one container in the S.P.U. Figure 8 shows the internal connections. The procedure
for testing this unit is to “click test” the choke for an open, and charge and discharge
the condensers individually by shorting their terminals with a screw-driver. A con-
denser that will not retain its charge is defective. Approximately 200 volts D.C. should
be used when making this test.

An open output condenser or an open or shorted choke will cause weak and dis-
torted reproduction. A defective filter condenser is indicated by excessively hot plates,
possibly showing color, in Radiotron UX-280.

14



(14) VOLTAGE SUPPLY SYSTEM

It is well to understand the various voltage supply systems incorporated in Radiola
18 as they differ somewhat from the systems normally used. Generally speaking,
Radiola 18 uses what is known as the series resistance method of obtaining its vari-
ous voltages. This series arrangement makes it possible to use small filter condensers.
Figure 9 shows the connections. The grid bias voltages are obtained by using the drop
across a resistance connected in the plate return lead.

With this arrangement the correct grid or plate voltage is dependent on the Radio-
trons being in good condition. A low emission tube will cause the voltage to rise on all
tubes. It is important to note that when interchanging Radiotrons all tubes should be
in their respective sockets before turning “on” the current supply.

{FILYER REACTORS‘; /OUTPUT CHOKE

+ WEWW—————

.5 MFD. —l—
._J! 1. MFD»\_JL-

T ouTPUT

uy-227

UX-174-A

Figure 9—Schematic circuit illustrating method of obtaining
grid and plate voltages.

(15) VOLTAGE READINGS

When checking a Radiola 18 for possible defects it is good practice to check the
voltage of the various sources of current. To do this a service man will need both an
A.C. and a D.C. voltmeter, the D.C. meter being 600 ohms per volt or higher in resist-
ance. The following voltages at the terminal strip of the S.P.U. are correct with all
tubes in place and a normal load on the S.P.U. The tubes used must be in good con-
dition, otherwise the D.C. voltages may be excessively high. The shield over the ter-
minal strip will have to be removed before any readings can be made. Keep the line
adjustment switch in the normal position for the particular line to which the set is
connected.

The terminal strip numbers are read from front to rear of the Radiola, No. 1 being
toward the front and No. 9 toward the rear.

TERMINALS CORRECT VOLTAGE
1to2 1.5 A.C.
3 to 4 225 A.C
Sto6 50 AC.
7to9 145 D.C.
8to9 165 D.C.

Any serious variations from these voltages, not caused by defective Radiotrons, in-
dicates a defective resistance unit, condenser or power transformer.
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(16) RADIOLA 18 CONTINUITY TESTS

The following tests will show complete continuity for the receiver assembly (Fig-
ure 10) and the Socket Power Unit (Figure 11). Disconnect the antenna and ground
leads; the cable connecting the S.P.U. to the receiver assembly, and the A.C. supply
cord at its outlet.

A pair of headphones with at least 414 volts in series or a voltmeter with sufficient
voltage to give a full scale deflection when connected directly across the battery ter-
minals should be used in making these tests. The receiver sockets, numbers and lugs
used in these tests are shown in Figure 10. The S.P.U. terminals are shown in Fig-
ure 11.

RECEIVER ASSEMBLY CONTINUITY TESTS

Remove All Radiotrons and Disconnect Cable at Terminal Strip

contact of socket No. 6

Circuit ‘ Terminals %’}tht Incorrect Effect Caused by
| Antenna lead to GI Closed |Open volume control or loose contact arm
'GZ to Lug No. 9 Closed Open secondary of first R.F. transformer
1G3 to‘Lug No. 9 ' Closed |Open secondary of second R.F. trans-
} ' | former
' Stator plates of third con-| Closed Open secondary of third R.F. transformer
Grid denser to Lug No. 9
G4 to Lug No. 9 Open or |If closed, shorted grid condenser or grid
i very weak | leak
IGS to Lug No. 9 Closed |Open secondary of first A.F. transformer
' G6 to Lug No. 9 Closed |Open secondary of second A.F. trans-
| former
P1 to Lug No. 7 Closed |Open primary of first R.F. transformer
P2 to Lug No. 7 Closed |Open primary of second R.F. transformer
or concentrated coil
P3 to Lug No.7 | Closed | Open primary of third R.F. transformer
Plate | | or concentrated coil
P4 to Lug No. 7 | Closed | Open primary of first A.F. transformer or
| (Weak) detector plate resistance
P5 to Lug No. 7 I Closed |Open primary of second A.F. transformer
P6 to Lug No. 8 Closed |Open connection
One filament contact of sock-| Closed |Open filament connection
ets Nos. 1, 2, 3 and 5 to [
Lug No. 1
|Other filament contact of Closed ’Open filament connection
| sockets Nos. 1, 2, 3 and 5|
to Lug No. 2 ‘
Lug No. 1 to Lug No. 9 Open Shorted by-pass condenser
) Lug No. 2 to Lug No. & Open | Shorted by-pass condenser
Filament 1,5 No. 3 to one filament  Closed |Open filament connection
contact of socket No. 4 |
Lug No. 4 to other filament| Closed | Open filament connection
contact of socket No. 4 |
Lug No. 5 to one filament Closed | Open filament connection
contact of socket No. 6
Lug No. 6 to other filament| Closed

' Open filament connection

17
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Figure 11—IWiring diagram of socket power umit showing
location of parts and color scheme of connections.

Circuit

S.p.U.

SOCKET POWER UNIT CONTINUITY TESTS
Remove Radiotron UX-280 and Disconnect Cable at Terminal Strip

| Terminals %’}:ﬁt | Incorrect Effect Caused by

| Terminal No. 9 to terminals’ Closed |Open UX-226 grid bias resistance
Nos. 1 or 2
Terminal No. 9 to terminals Closed |Open UX-171A grid bias resistance
| Nos. 5or 6
P to G of UX-280 socket Closed |Open high voltage winding of power trans-
former
Across UX-280 filament con- Closed |Open UX-280 filament winding
| tacts

| Across terminals 1 and 2 [ Closed |Open UX-226 filament winding and center
tapped resistance

| Across terminals 3 and 4 Closed |Open UY-227 filament winding and center
tapped resistance

Across terminals 5 and 6 Closed |Open UX-171A filament winding and cen-

w ter tapped resistance

Terminal No. & to either Closed |Open output choke or filter reactor
filament contact UX-280
socket |

Terminal No. 7 to terminal] Closed |Open output choke or resistance unit
No. 8 |

Terminal No. 8 to terminal] Open Shorted filter condensers
No. 9

One output pin jack to ter-l1 Open Shorted output condenser
minal No. 8 ‘

'Other output pin jack to ter-| Closed |Open center tapped resistance unit or con-
minal 5 or 6 nection
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PART III — MAKING REPLACEMENTS

The various assemblies and parts of Radiola 18 are easy of access and replace-
ments can be made quickly.

(1) REPLACING VOLUME CONTROL

The following procedure should be used when replacing the volume control:
(1) Remove the seven screws that hold the wooden back to the cabinet.
(2) Remove knobs on “Station Selector”™ and "Volume Control.”

(3) Remove the shield located on the terminal strip by loosening the screws at
each end and slipping the screw heads through the larger openings.

Figure 12—Removing receiver chassis assembly frone cabinet.

(4) Release the cable connecting the socket power unit to the chassis assembly
and the two leads to the pilot lamp. This is done by loosening the screws hold-
ing them to the terminal strip of the socket power unit,

(5) Remove the four screws holding chassis in place to bottom of cabinet. The
chassis may now be removed by rocking it in the cabinet and slipping it out of
the back opening. (See Figure 12.)

(6) Unsolder and tag the leads to the volume control.

(7) Remove the two screws that hold the volume control to the metal chassis.
The volume control may now be removed-and the new one fastened in place. The
connections to the new volume control should be made as indicated on the tags
attached to the wires, or refer to Figure 10.

(8) The Radiola is reassembled in the reverse order of that already given.
19
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(2) REPLACING RADIO FREQUENCY COILS

The three radio frequency transformers together with small fixed condensers across

the concentrated primary coils are mounted on one strip and must be replaced as a
unit. The following procedure is used:

(1) Remove the chassis assembly from the cabinet as described in Part III,

Section 1.

(2) Unsolder and tag all connections to the three transformers.

(3) Remove the three screws that hold the mounting strip to the metal chassis.

The entire assembly can now be removed. The new assembly is placed in the

position occupied by the old one.

(4) Replace the screws that hold the mounting strip to the metal chassis.

(5) Replace and resolder all leads to the three transformers as indicated on tags

previously attached to them. These connections are shown in Figure 10. When

making this replacement be careful not to disturb the two condensers connected

across the concentrated coils. Placing these condensers closer to the coils than

their normal position will affect the inductance of the coil with a resulting de-

crease of sensitivity.

(6) Return chassis assembly to cabinet and replace all screws and knobs. Now

adjust the compensating condenser to the correct position as indicated in Part

11, Section 10.

(3) REPLACING RADIOTRON GANG SOCKETS

The Radiotron sockets of Radiola 18 are of the gang variety, using one detector
socket; two A.F. socket strips, and one three-gang socket strip for the radio frequency
amplifying tubes. There is a small bakelite shield placed over the rivets of the UX-
171A socket which is used to identify the socket. This shield is supplied separately
and does not come with the socket. The sockets are riveted to the metal chassis. To
replace them, drill out the old rivets and use screws, nuts and lock washers for secur-
ing the new sockets. A step by step procedure follows:

(1) Remove chassis assembly from cabinet as described in Part 111, Section 1.
(2) Remove and tag all leads to the terminals of the sockets.

(3) Drill out the rivets holding the sockets to the metal chassis frame. In some
cases it may be necessary to loosen the R.F. transformer assembly in order to
slip the socket strips out.

(4) The socket assembly is now removed and the new one placed in the posi-
tion occupied by the old one.

(5) Fasten new socket in place by using small head machine screws, nuts and
lock washers in place of the, rivets previously removed.

(6) Replace connections as indicated on tags attached, or refer to Figure 10 for
the correct socket connections.

{7) Return chassis to cabinet.

(4) REPLACING MAIN TUNING CONDENSERS AND DRIVE

The main tuning condensers and the driving mechanism are replaced as one com-
plete unit. The step by step procedure follows:

(1) Remove chassis assembly from housing as described in Part III, Section 1.
(2) Unsolder four connections to condensers.
(3) Remove three screws, nuts and lock washers that hold the assembly to the
frame.
(4) The assembly may now be removed and the new assembly placed in the
position occupied by the old one.
(5) Replace the three screws, nuts and lock washers and resolder the leads.
(6) Replace chassis assembly in cabinet.
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(5) REPLACING BY-PASS CONDENSER

This condenser, located on the under side of the chassis frame is held in place by
four metal tabs that are a part of the condenser case and are bent over on the upper
side of the metal chassis. A step by step procedure for making this replacement fol-

lows:

(1) Remove chassis from cabinet as described in Part III, Section 1.

(2) Remove tuning condenser assembly {from chassis as described in Part III,
Section 4.

(3) Unsolder the leads connected to the defective condensers.

(4) The four tabs holding the condenser to the chassis may now be bent up
with a screw-driver and the old condenser replaced by the new one. Insert the
tabs in the holes and bend them over on the upper side of the chassis assembly.
Resolder the leads to their correct terminals. The connections are shown in Fig-
ure 10.

(5) Replace the tuning condenser assembly as described in Part III, Section 4.
(6) Return chassis assembly to cabinet in reverse order of that used to remove it.

(6) REPLACING AUDIO TRANSFORMERS

The audio transformers of Radiola 18 are built together in one unit. In making a
replacement the following procedure should be used:

(1) Remove receiver chassis from cabinet as described in Part 111, Section 1.
(2) Unsolder and tag all leads to the audio transformers.

(3) Use a screw-driver to turn up the tabs that hold the transformer assembly to
the chassis frame and remove it.

(4) Place the new transformer in the position occupied by the old one, bend
over the tabs and resolder all connections. The correct connections are shown
in Figure 10.

(5) Replace chassis in cabinet in the reverse order of that used to remove it.

(7) REPLACING CONDENSER DRIVE CABLE

The condenser drive cable of Radiola 18 is very rugged and should give good ser-

vice.

If replacement becomes necessary proceed as follows:

(1) Remove the receiver assembly from the cabinet as described in Part III,
Section 1. Place chassis on table with controls to the front.

(2) Relcase the cable adjusting screw and clamp, and remove old cable from
large drum and grooved drums completely.

(3) Starting from the rear grooved drum place eye of cable over pin, which
should be in a horizontal position facing the socket power unit, and wind on
three complete turns, and then bring cable up to large drum.

(4) Now bring cable over the large drum. Turn drum so that cable adjusting
screw is on top. Pass cable over groove until point is reached where there is
a slot in the drum for passing cable to the track on other side of drum.

(5) Follow on around other track in same direction until point is reached where
cable is directly above front grooved drum.

(6) Starting on the third groove back from the front of the grooved drum wind
on two and a half turns and slip eye over pin. The cable is now in the correct
position, although probably slack.
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(7) The cable adjusting screw and clamp that were previously removed to allow
the cable to pass along the groove are replaced. By slipping the clamp over the
cable and gradually turning up on the cable adjusting screw, the cable may be
tightened until there is no lost motion in any of the controls. Care should be
taken not to take up too much as the cable may be stretched or possibly broken.
(8) Return receiver assembly to cabinet in the reverse order used to remove it.

(8) REPLACING DIAL SCALES

After considerable use a dial scale may become dirty or illegible and a new scale

desired. A step by step procedure for making replacement follows:

(1) Open lid of cabinet of Radiola.

(2) Turn dial so that the two screws that hold the dial in place are on top.

(3) Remove screws. washer and nuts that hold dial in place.

(4) Replace old dial with new one and replace screws, but do not tighten.

(5) Examine new dial from front of Radiola to see that numbers on dial are in

the correct position.

(6) Tighten screws holding dial in place and close lid of cabinet.

(9) REPLACING POWER CABLE

Attached to the receiver is a heavy cable used to conduct all current supplies from
the S.P.U. Replacement is made as follows:

(1) Remove receiver assembly from cabinet as described in Part III, Section 1.
(2) Turn assembly so that bottom side is exposed and unsolder all connections
to the cable. Attach tags to points of connection.
(3) Replace old cable with the new one. Solder the connections of the new
cable as indicated on the attached tags, or as shown in Figure 10.
(4) Return receiver assembly to cabinet in reverse order of that used to remove
1t.

(10) REPLACING FILTER CONDENSER, OUTPUT CHOKE AND
CONDENSER ASSEMBLY

The filter condensers, together with the output choke and condenser, are all con-
tained in one metal container and must be replaced as a unit. The replacement pro-
cedure follows: )

(1) Remove the seven screws holding the wooden back to the cabinct.

(2) Remove collar on operating switch at front of Radiola.

(3) Release the cable connecting the socket power unit to the receiver assembly
and the two leads to the pilot lamp. This is done by first removing the metal
shield placed over the terminal strip and then loosening the nine screws on the
terminal strip.

(4) Remove four screws at the bottom of the cabinet holding S.P.U. in place.
The Socket Power unit may now be removed by slipping it out of the back
opening. This will allow an examination of parts and provide access to the
units it is desired to replace.

(5) Unsolder and tag the connections to the filter condenser unit.

(6) Turn up the tabs that hold this unit to the S.P.U. base with a screw-driver.
The entire assembly may now be removed and the new one placed in the position
occupied by the old one.
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(7) Clamp the assembly in place by turning the tabs over on the under side of
the base. Solder the connections as indicated on tags attached, or as shown in
Figure 11.

(8) Return the S.P.U. to the cabinet and reassemble in the reverse order of that
used to remove it.

(11) REPLACING EITHER POWER TRANSFORMER OR FILTER
REACTOR

The power transtormer and the filter reactor are each encased in a metal container.
Either unit may be replaced in the following manner:

(1) Remove S.P.U. from cabinet as described in Part III, Section 10.
(2) Unsolder the leads of the unit being replaced and tag connection points.
(3) Bend up.the tabs holding unit to the base. It may be necessary to remove
the resistance unit in order to bend all the tabs. The particular assembly being
replaced may now be removed and the new assembly placed in the position occu-
pied by the old one.
(4) The tabs on the new assembly should be bent so as to properly fasten the
unit to the S.I’.U. base.
(5) Connect all leads from the assembly to the points of connection as indicated
by tags previously attached. These connections are shown in Figure 11, which
should be followed exactly when any S.P.U. parts are replaced.
(6) Return to cabinet in the reverse order, and connect to receiver assembly.

(12) REPLACING TERMINAL STRIP

Should a terminal strip on the socket power unit require replacement use the fol-
lowing procedure:
(1) Remove S.P.U. from cabinet as described in Part 111, Section 10.
(2) Unsolder and tag all leads to terminal strip.
(3) Release two screws holding strip to S.P.U. base.
(4) The strip may now be removed and replaced by a new one.
(5) Fasten new strip in position occupied by old strip by means of two machine
screws, lock washers and nuts previously removed.
(0) Solder all leads to terminal strip as indicated on tags attached. The color
scheme and correct connections are shown in Figure 11.
(7) Return S.P.U. to cabinet in the reverse order and connect to receiver
assembly.

(13) REPLACING MISCELLANEOUS PARTS IN S.P.U.

The center tapped resistors, plate and grid supply resistors, line switch and
UX-280 socket in Radiola 18 may become defective and require replacement. They are
all attached to the base by means of machine screws and nuts, and replacement is very
simple. The following general outline will apply to all these units:

(1) Remove S.P.U. from cabinet as described in Part III, Section 10.
(2) Unsolder leads from defective unit and tag each lead.

(3) Remove defective unit from base and replace with new unit.

(4) Solder leads to new unit as indicated on tags or see Figure 11.

(5) Return S.P.U. to cabinet in reverse order of that used to remove it.
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SERVICE DATA CHART

Before using the following Service Data Chart, when experiencing no signals, weak sig-
nals, poor quality, noisy or intermittent reception, howling and fading, first look for defective
tubes, or a poor antenna system. If imperfect operation is not due to these causes the “Service
Data Chart” should be consulted for further detailed causes. Reference to Part No. and Section
No. in the “Service Notes” is also noted for further details.

Indication

No Signals

Weak Signals

Poor Quality

Howling

Excessive Hum

Radiotrons fail
to light

Play in Station
Selector

Remedy

Loose volume control arm
Defective power cable

Defective R.F. transformer
Defective A.F. transformer

" Defective By-pass condenser

Defective socket power unit

Compensating condenser out of ad-
justment

Defective power cable

Defective line switch

Defective R.F. transformer

Defective A.F. transformer

Dirty prongs of Radiotrons

Defective By-pass condenser

Defective main tuning condensers

Low voltages from socket power unit

Defective socket power unit

Defective A.F. transformer
Defective By-pass condenser

Dirty contact arm of volume control
Dirty prongs on Radiotrons

Compensating condenser out of ad-
justment

Radiotron UY-227 howl

Defect in audio system

Open grid circuit in any stage

Defective center tapped resistance
unit

Socket plug position

Line voltage low

Operating switch not “On”
Defective operating switch
Defective input A.C. cord
Defective power transformer
No A.C. line voltage

Repair or replace switch

Tighten volume control arm, P. II, S. 4

Replace power cable, P. III, S. 9

Replace R.F. transformer assembly, P. 111, S. 2

Replace A.F. transformer assembly, P. 111, S. 6

Replace By-pass condenser, P. III, S. 5

Check socket power unit by means of continuity
test and make any repairs or replacements
necessary, P. II, S. 16

Adsju% compensating condenser correctly, P. II,

Repair or replace cable, P. III, S. 9

Clean contacts or replace line switch

Replace R.F. transformer assembly, P. III, S, 2

Replace A.F. transformer assembly, P. III, S. 6

Clean prongs with fine sandpaper, P. 11, S. 3

Replace defective By-pass condenser, P. II1, S. §

Replace defective tuning condensers, . 111, S. 4

Check socket power unit voltages with high re-
sistance D.C. voltmeter and A.C. voltmeter,
P. 1L, S. 15

Check socket power unit by means of continuity
test and make any repairs or replacements
necessary, P. I, S. 16

Replace A.F. transformer assembly, P. III, S. 6
Replace defective By-pass condenser, P. III, S. 5
Clean contact arm of volume control, P. I, S. 4
Clean prongs with fine sandpaper, P. 11, S. 3

Adjust compensating condenser correctly

Interchange Radiotron UY-227 with another.
P. 1,87

Check and repair any defect, P. II, S. 16

Check circuit and repair defect

Replace defective resistance unit, P. I11, S 13

Reverse socket plug, P. I, S. 4
Set line switch for low line voltage, P. I, S, §

Turn operating switch “On”

Replace operating switch

Repair or replace A.C. input cord
Replace power transformer, P. 111, S. 11
Turn A.C. line voltage “On”

Loose knob
Slack cable

Tighten or replace knob
Take up on cable adjusting screw, P. I, §. 5
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PREFACE

Service goes hand in hand with sales. The well-informed RCA Authorized Dealer
renders service at time of sale in affording information as to proper installation and upkeey.
Subsequent service and repair may be required by reason of wear and tear and mishandling,
to the end that RCA Loudspeaker and Radiola owners may be entirely satisfied.

Obviously, this service can best be rendered by properly equipped service organizations
having a thoroughly trained personnel with a knowledge of the design and operation of
RCA Loudspeakers and Radiolas.

Such service organizations have been established by RCA Distributors, and RCA
Authorized Dealers are advised to refer any major -work or replacement to their selected
Distributors. Minor replacements and mechanical and electrical adjustments. mayv be
undertaken by the RCA Dealer.

To assist in promoting this phase of the Dealer and Distributor’s business the RCA
Service Division has prepared a series of Service Notes—of which this booklet is a part—
containing technical information and practical helps in servicing RCA Loudspeakers and
Radiolas.

This information has been compiled from experience with RCA Dealers and Distribu-
tors’ service problems and presents the best practice in dealing with them. A careful
reading of these Service Notes will establish their value, and it is suggested they he pre-
served for ready reference.

In addition to supplving the Service Notes, the RCA Service Division maintains a
corps of engineers who are qualified to.render valuable help in solving service problems.
These engineers call upon the trade at frequent intervals to advise and assist RCA Dis-
tributors in the performance of service work.

Property of the Radio Corporation of America. Confidential and to be used only by its
Awuthorized Distributors and Dealers in furnishing service in connection with its apparatus.

Copyright 1929—Radio Corporation of Americu
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Figure 1—Rear interior view of Radiola 31 D.C.
showing arrangement of the varions units.
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RADIOLAS 18 D.C. and 51 D.C.

107.5-127.5 Volts Direct Current

SERVICE NOTES
PREPARED BY RCA SERVICE DIVISION

RCA Radiola 18 and 51 are manufactured in models designed for direct current lighting
circuit operation. While these models are similar to the A.C. models in appearance and
performance, electrically they are considerably different. For this reason a special Service
Note on these models is issued for the guidance of those called upon to locate and remedy
any trouble that may develop.

RCA Radiola 51 D.C. is a cabinet model combination of the RCA Radiola 18 D.C. and
Loudspeaker 100A. See rear interior view Figure 2 and top view of receiver Figure 3.
Service work in connection with the loudspeaker is covered in the regular RCA Loudspeaker
100A Service Notes. Due to the location of the 8.P.U., there is a slight mechanical difference
in the location of wiring and arrangement of the terminal strip, as compared with Radiola
18 D.C. These various changes are shown in the circuit diagrams and also in the continuity
tests. In other respects, both Radiolas are identical.

These notes are divided into two parts, namely: Part I—General Service Data; Part II
—Radiola 18 D.C. and 51 D.C. Electrical Tests, and a Service Data Chart, applicable to both
Radiolas. The general instructions given in the Radiola 18 A.C. Service Notes may be
used when replacement is desired as the general arrangement of parts is the same.

PART 1-GENERAL SERVICE DATA
(1) CIRCUIT CHARACTERISTICS

The following characteristics are incorporated in the design of Radiolas 18 D.C. and
51D.C.:

(a) Eachis a six-tube tuned radio frequency receiver, utilizing five Radiotrons UX-112A
and one Radiotron UX-171A.
(b) A single control, three-gang condenser is employed to tune two of the radio fre-
quency amplifiers and the detector.
(c) The volume control regulates the input grid voltage to the first R.F. amplifier
stage. This is a simple and effective method for controlling volume in this type of
receiver.
(d) A series filament connection is used for all tubes. This is a simple and practical
method for a direct current receiver as the input wattage is at a minimum. The
current consumption of these Radiolas is no greater than the same type Radiolas
designed for alternating current.
(e) The D.C. house circuit in addition to supplying filament current for the Radiola
supplies all plate and grid voltages except the grid voltage used on the Radiotron
UX-171A. This is supplied by an external “C’’ battery of 18 volts which must be
supplied at the time of installation.
(f) Counting from right to left facing the front of the Radiola, the Radiotron sequence
1s as follows:

(1) Radiotrons Nos. 1, 2 and 3 are successively the first, second and third stages

of radio frequency amplification.
(2) Radiotron No. 4 is the tuned detector.
(3) Radiotrons Nos. 5 and 6 are the first and second audio stages respectively.

Figure 4 shows the schematic circuit of Radiola 18 D.C. and Figure 5 shows the sche-
matic circuit of Radiola 51 D.C.
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(2) ANTENNA (Outdoor Type)

Due to the high sensitivity of Radiolas 18 D.C. and 51 D.C. the antenna length need
only be approximately 50 feet long. It should be erected as high as possible and be removed
from all obstructions. The lead-in should be a continuation of the antenna itself. thus
avoiding all splices which might introduce additional resistance and in time corrode suffi-
ciently to seriously affect reception. If it is absolutely necessary to splice the lead-in to the
antenna the joint must be carefully soldered to insure a good electrical contact. Clean off
all excess flux and tape the connection to protect it from the oxidation effects of the
atmosphere.

High-grade glass or porcelain insulator supports are required and at no point should
the antenna or lead-in wire come in contact with any part of the building. Use a poreelain
tube insulator where the lead-in wire enters the house.
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Figure 4—Schematic circuit diagram of Radiola 18 D.C.

The antenna should not cross either over or under any electric light, traction or power
line and should be at right angles to these lines and other antennas. An outdoor antenna
should be protected by means of an approved lightning arrester, in accordance with the
requirements of the National Fire Underwriters’ Code.

(3) ANTENNA (Indoor Type)

Where the installation of an outdoor antenna is not practical, satisfactorv results may
generally be obtained by using an indoor antenna of about 20 to 40 feet of insulated wire
strung around the picture moulding or placed under arug. In buildings where metal lathing
is employed satisfactory results are not always possible with this type of antenna. Under
such conditions various arrangements of: the indoor antenna should be tried to secure satis-
factory results. An indoor antenna is not as efficient as a properly installed outdoor antenna.

(4) RADIOTRONS

Five Radiotrons UX-112A and one Radiotron UX-171A are used. These should be
placed in their correct sockets as indicated by the lettering at each socket before the current
is turned “on.”” The current should never be turned “on” unless all Radiotrons are in place.
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After placing the Radiola in operation it is well to interchange the Radiotrons in the
R.F. stages for best performance. The most critical of these stages is the second (Radiotron
No. 2, counting from right to left facing the front of the Radiola) and the Radiotron selected
for this socket should be one giving the loudest signal on a weak station and it should not
go into oscillation. If no tube is found satisfactory for this socket or the Radiola is insen-
sitive, a readjustment of the R.F. compensating condenser may be necessary. The correct
method for making this adjustment is described in Part I, Section 7.

(5) LINE SWITCH

A four-position switch is provided on the S.P.U. for adjusting the Radiola to various
line voltages over a range of 107.5 to 127.5. The line voltage should be measured by an
accurate D.C. voltmeter and the switch placed at the correct position for this voltage.
The different positions of the switch are as follows:

POSITION FOR LINE VOLTAGES OF
1 107.5to 112.5
2 112.5t0 117.5
3 117.5to 122.5
4 122.5t0 127.5

The line switch is accessible by removing the terminal strip cover. The operating
switch should always be turned “‘off’’ when the terminal cover is removed.

(6) “C” BATTERY

An external “C” battery is used to bias the Radiotron UX-171A power amplifier in
these Radiolas. The use of this battery allows the highest possible plate voltage on the
tube which gives a maximum undistorted output. The black lead is connected to the
negative side of the battery either minus or minus 2214 terminal on the battery. The
green lead is connected to the positive side of the battery either + 18 or —414.  The
result is that an 18-volt bias is applied to the grid of the Radiotron UX-171A. This bat-
tery should be replaced about once a year.

(7) ADJUSTMENT OF R. F. COMPENSATING CONDENSER

The R.F. compensating condenser in Radiolas 18 D.C. and 51 D.C. is provided to allow
adjustment of the receiver to compensate for variations of tube characteristics and thereby
allow the receiver to function in its most sensitive condition. Before readjusting this
condenser, the Radiotrons should be interchanged and satisfactory operation secured by
this means if possible. The interchanging of tubes should be made with the idea of getting
a tube in socket No. 2 that will not go into oscillation and gives the loudest signal on a weak
station. If satisfactory sensitivity cannot be secured by this means an adjustment of the
compensating condenser may be made as follows:

(a) In Radiola 18 D.C. remove the rear cover from the cabinet. In Radiola 51 D.C.

open the rear door.

(b) Put receiver in operation in usual manner and tune in a station preferably at the

middle or upper wave lengths.

(c) Locate the position of the compensating condenser adjusting screw at the rear of

the receiver assembly. (See Figure 2.)

(d) With the volume control at the position of maximum intensity, turn the screw

to the right until the set goes into oscillation. Then turn the screw to the left until

all oscillation and howl is eliminated with the volume control at maximum. In some
cases interchanging the tubes in the R. F. stages will facilitate this adjustment.

(e) Tune in stations with maximum volume and note if the receiver goes into oscillation

at any wavelength. If it does, turn the screw still further to the left.

(f) When the receiver does not oscillate at any wavelength the correct adjustment

has been found for best sensitivity and tone quality.
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(8) AUDIO GROWL OR HOWL

Either a low or high frequency howl originating in the receiver assembly may be
caused by:

(a) Open by-pass condensers. An open by-pass condenser may cause an audio how!.
(b) Vibrating elements in the receiver Radiotrons. A gradually developed howl is
probably due to the loudspeaker causing the receiver Radiotron elements to vibrate.
To overcome this condition interchange the Radiotrons in the receiver or in the case of
Radiola 18 D.C. change the relative angle between the set and speaker. In Radiola
51 D.C. examine the mounting of the loudspeaker and see that the speaker is entirely
suspended from the baffle board by means of its felt ring.

(c) Defective resistance in S. P. U. A short or open in any section of the plate resistor
mayv cause inoperation or howl.
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Figure S—Schematic circuit diagram of Radiola 51 D.C.

(d) In some receivers, especially those connected to lines having the positive side
grounded, an audio howl may be experienced even though everything is O.K. The
remedy in this case is to shift the two condensers to the position indicated in Figure 4
so that a 14 mfd. condenser will be shunted across the 20,000 ohm resistor in the
detector plate supply. Some receivers have this connection already made and it is
very unlikely this audio howl trouble will be experienced.

(9) UNCONTROLLED OSCILLATION

Uncontrolled oscillations in Radiolas 18 D.C. and 51 D.C. may be caused by:

(a) Incorrect adjustment of the R.F. compensating condenser. Adjust compensating
condenser as described in Part II, Section 7.

(b) An open of the several grounding leads in the receiver. Check all ground con-
nections.

(¢) Defective R.F. coil system. A short in the condensers connected across the con-
centrated primary coils may cause the receiver to go into oscillation.

(d) In some cases, even though everything is O.K., oscillation will occur. Should
this condition exist one of the following remedies will prove effective.
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(1) Bend the first R.F. coil in the direction of its free end closer to the end of the
chassis. (Away from the other R.F. coils).

(2) Remove the ground lead which comes from the pigtail of the gang variable
condenser from its normal position at the terminal of one of the R.F. coils to a
point on the uninsulated ground bus bar approximately half way between the
second and third R.F. coils.

(3) Addition of a .5 mfd. condenser from the positive terminal of the bias battery
to an external ground connection such as a water pipe or steam radiator. This
will also help reduce undesirable back ground noises that are, present in some
locations. This is most effective on installations that have the positive side of
the 110-volt D.C. line grounded.

PART II-ELECTRICAL TESTS

(1) VOLTAGE READINGS

When checking Radiola 18 D.C. or 51 D.C. for possible defects it is good practice to
check the voltage of the various sources of current. To do this a service man should have a
good D.C. voltmeter, preferably of 600 ohms per volt or higher in resistance. The following
voltages at the §.P.U. terminal strip are correct with the voltage adjustment switch set at
the correct position for the particular line to which the Radiola is connected and all tubes
in operating condition and in their correct positions. The terminal numbers are indicated
in Figures 8 and 9.

TERMINALS VOLTAGE
1to3 5 volts
3to 3 30 volts
4tos 18 volts
Sto7 75 volts
5to9 100 volts
7t09 25 volts

If it is desired to check the voltages at the individual sockets the following readings
are correct. The readings are taken with a Weston Model 537 Tvpe 2 test set or others
giving similar readings.

| Filament to | Filament to Plate Current Filament
Tube No. Grid Volts Plate Volts Milliamperes Voltage
1 5 45 4.5 4.7
2 4 S0 5.0 4.8
3 [ 4 55 5.5 5.0
4 ; 4 21 1.0 5.1
5 10 90 3.5 5.2
6 J 22.5 90 10.0 5.3

(2) CONTINUITY TESTS

The following tabulated continuity tests cover the receiver assembly and S.P.U. of
both Radiolas 18 D.C. and 51 D.C. Before making tests disconnect the antenna lead, the
D.C. supply cord at the socket outlet, remove the terminal strip shield and all connections
to the terminal strip. The terminal and lug numbers, socket contacts and socket numbers
referred to are shown in the continuity diagrams, Figure 6, 7, 8, and 9.
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RADIOLA 18 D.C. and 51 D.C. RECEIVER ASSEMBLY
CONTINUITY TESTS

Circuit Terminals Cg[;:cctl | Incorrect Effect Caused by
Antenna to G1 Open Shorted antenna condenser
—F1 to frame Open Shorted grounding condenser or wiring
Stator condenser No. 1to|  Closed Shorted secondary 1st R.F. transformer
frame
G2 to +F2 Closed Open grid bias resistance or if loud,
(Very Weak)| shorted grid resistance
Stator condenser No. 2 Closed Open secondary of 2d R.F. transformer
to frame
Grid G3 to —F3 Closed Open grid resistance or if loud, shorted
(Very Weak) | grid bias resistance
Stator condenser No. 3| Closed |Open secondary of 3d R.F. transformer
to frame
G4 to one F4 Closed Open grid leak or if loud, shorted grid
(Very Weak) | leak
GS to Lug No. § Closed Open secondary of 1st A F. transformer
G6 to Lug No. 4 Closed  |Open secondary of 2d A.F. transformer
P1 to Lug No. 7 Closed Open primary of 1st R.F. transformer
P2 to Lug No. 7 Closed |Open primary or concentrated coil of 2d
R.F. transformer
P3 to Lug No. 7 Closed Open primary or concentrated coil of 3d
Plate R.F. transformer
P4 to Lug No. 7 Closed Open primary of 1st A.F. transformer or
. detector plate resistor
P5 to Lug No. 9 Closed Open primary of second A F. transformer
P6 to Lug No. 9 Closed Open primary of output transformer
Lug No. 2 to frame Closed Open connection
Lug No. 3 to +F1 Closed  |Open connection
Lug No. 6 to Lug No. 8 Closed Open secondary of output transformer
(R 18 D.C. only)
Disconnect  cable on
Loudspeaker and test
across leads Closed Open Secondary of output transformer
(R51 D.C. only)
—F1 to P1 Open Shorted .5 mfd. condenser
+F4 to frame Open Shorted .5 mfd. condenser
Misc Some { —F2 to frame Open Shorted .5 mfd. condenser
Models { —F2 to Lug Open Shorted .5 mfd. condenser
No. 7
Some i —F3 to P4 Open Shorted .5 mfd. condenser
Models { P4 to frame Open Shorted .5 mfd. condenser
+F4 to frame Open Shorted .5 mfd. condenser
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Fioure 8—Wiring diagram of Radiola 18 D.C. socket power unit.

RADIOLA 18 D.C.—S.P.U. CONTINUITY TESTS

Remove terminal cover and lugs from all terminals. See Figure 8 for reference num-
bers. Close switch.

f

Terminals %}:iﬁt Incorrect Effect Caused by
Across input supply plug Closed Open filter reactor or plate voltage divid-
(switch closed) ing resistor or line adjustment resistor
Terminal No. 3 to one input plug Closed Open line adjusting resistor, filament filter
connection reactor, or filament voltage resistance
Terminal No. 6 to one Loud- Closed Open connection
speaker jack
Terminal No. 8 to other Loud- Closed Open connection
speaker jack
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Figure 9—Wiring diagram of Radiola 31 D.C. socket power unit.

RADIOLA 51 D.C.—S.P.U. CONTINUITY TESTS

Remove terminal cover and lugs from all terminals. See Figure 9 for reference num-
bers.  Close switch.

{
i , Correct )
lerminals Efect Incorrect Effect Caused by
i
B o o - o
Across input supply plug Closed ‘l Open filter reactor or plate voltage divid-
(switch closed) ing resistor or line adjustment resistor
Terminal No. 3 to one input plug Closed Open line adjusting resistor, filament filter
connection reactor, or filament voltage resistance
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be consulted for further detailed causes.

SERVICE DATA CHART

Before using the following Service Data Chart, when experiencing no signals, weak signals, poor
quality, noisy or intermittent reception, howling and fading, first look for defective tubes, or a poor
antenna system. If imperfect operation is not due to these causes, the “‘Service Data Chart” should

Notes” is alzo noted for further details.

Reference to Part No. and Section No. in the “‘Service

Indication Cause Remedy
Defective operating switch Repair or replace switch
Loose volume control arm Tighten volume control arm
Defective power cable Replace power cable
Defective R.F. transformer Replace R.F. transformer assembly
No signals Defective A.F. transformer Replace A.F. transformer assembly

Defective By-pass condenser
Defective socket power unit

Socket plug in reversed position

Replace By-pass condenser

Check socket power unit by means of continuity
test and make any repairs or replacements
necessary, P. I, S. 2

Reverse socket plug

Weak signals

Compensating condenser out of
adjustment

Defective power cable

Defective R.F. transformer

Defective A.F. transformer

Defective By-pass condenser

Defective main tuning condensers

Low voltages from socket power
unit

Defective socket power unit

Adjust compensating condenser correctly, P. I,
S.7

Repair or replace cable

Replace R.F. transformer assembly

Replace A.F. transformer assembly

Replace defectiveSBy-pass condenser

Replace or align defective tuning condensers

Check socket power unit voltages with high re-
sistance D.C. voltmeter, P. I, S. 1

Check socket power unit by means of continuity
test and make any repairs or replacements
necessary, P. II, S. 2

Poor Quality

Defective A.F. transformer
Defective By-pass condenser
Defective output transformer

Replace A.F. transformer assembly
Replace defective By-pass condenser
Replace output transformer

Compensating condenser out of
adjustment
Defect in audio system

Adjust compensating condenser correctly, P. I,
S.7

Check and repair any defect

Howling Open grid circuit in any stage Check circuit and repair defect
Receiver in oscillation Check and repair, P. I, S. 9
i Operating switch not.'‘ON" Turn operating switch *‘On”’
Radiotrons Defective operating switch Replace operating switch

fail to light

Defective input cord
No. D.C. line voltage
Defective resistor in SPU

Repair or replace input cord
Turn D.C. line voltage *‘On”
Replace defective resistor

Play in
Station
Selector

Loose knob
Slack cable

Tighten or replace knob
Take up on cable adjusting screw
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A WORD OR TWO ABOUT SERVICE

Service goes hand in hand with sales. The well informed Radiola Dealer renders service at
time of sale in affording information as to proper installation and upkeep. Subsequent service
and repair may be required by reason of wear and tear and mishandling, to the end that Radiola
owners may be entirely satisfied.

Obviously this service can best be rendered at point of contact and therefore Dealers and
Distributors, who are properly equipped with a knowledge of the design and operation of
Radiolas, occupy a favorable position to contract for this work.

To assist in promoting this phase of the Dealers” business the Service Division of the
RCA has prepared a series of Service Notes—of which this booklet is a part—containing tech-
nical information and practical helps in servicing Radiolas.

This information has been compiled from experience with Radiola Dealers’ service prob-
lems, and presents the best practice in dealing with them. A careful reading of the Service
Notes will establish their value to Dealer and Distributor, and it is suggested they be preserved
for ready reference.

In addition to supplying the Service Notes the RCA, through its Service Stations, has
available to Dealer and Distributor the services of engineers who are qualified to render valu-
able help in solving service problems.

Property of Radio Corporation of Amcrica. Confidential and to be used only by its
authorized distributors and dealers in furnishing service in connection with its apparatus.

Copyright 1926—Radio Corporation of- America



RCA RADIOLA 20

SERVICE NOTES

PREPARED BY RCA SERVICE DIVISION

INTRODUCTION

Radiola 20 is a tuned radio-frequency receiver with regeneration, employing four
Radiotrons UX-199 and one Radiotron UX-120. It consists of two stages of balanced
tuned radio-frequency, a regenerative detector and two stages of audio frequency ampli-
fication. Many new developments conducive to sensitivity, selectivity, efficiency and
quality has been combined in this Radiola. Large loudspeaker volume without distor-
tion is made possible by use of the new dry battery operated power amplifier, Radiotron
UX-120, in the last audio stage.

To facilitate the tuning and operation of Radiola 20 the three main straight line
frequency tuning condensers have been mechanically coupled together and adjusted in
phase so that they are operated by one control drum. Two auxiliary vernier condensers
have been included to permit very fine tuning adjustiments.
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Figure 1—Schematic circuit of RCA Radiola 20
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To have the amount of regeneration under full control at all wave-lengths the inter-
element tube capacities have been compensated for by the small neutralizing condensers
located on the back of the Radiotron shelf.

The operation of Radiola 20 and the function of the various elements may be easily
understood by reference to the schematic diagram shown in Fig. 1.

Unlike Radiola Superheterodynes, there is no catacomb assembly in this Radiola.
All inductance coils, however, have been specially treated and impregnated with wax to
make them moisture proof. Within reasonable limits, therefore, the receiver will not be
affected by weather or climatic conditions.

As all parts are exposed, there may be a tendency on the part of some owners to
experiment with Radiola 20. Dealers, therefore, should caution their customers against
tampering with the parts. This point cannot be emphasized too strongly in the case
of the main tuning condensers and the small neutralizing condensers. THESE NEU-
TRALIZING CONDENSERS HAVE BEEN CAREFULLY ADJUSTED ON EACH
RADIOLA BY MEANS OF SPECIAL APPARATUS AND THE SLIGHTEST
CHANGE IN THEIR SETTING WILL AFFECT THE PERFORMANCE OF
THE RECEIVER. The main tuning condensers should not be touched except for
cleaning out particles of dust or dirt which may have lodged between the condenser
plates, causing noisy operation. This may be accomplished most easily by means of an
ordinary pipe cleaner. Any spreading or bending of the plates of a condenser will put
that particular condenser out of phase with the other two main condensers. A simple
method for lining up the main tuning condensers is described in Section No. 21 of these
Service Notes.

(1) RADIOTRON SEQUENCE

Referring to Fig. 2, the input is brought into the first Radiotron which is the first
stage of tuned radio frequency amplification. The output of this Radiotron is applied to
the input of Radiotron 2, this being the second stage of tuned R. F.

The output of Radiotron 2 then goes to the detector, Radiotron 3, where the signal
i1s changed to audio frequency.

st RF 2w RE 2no AR istAF Der

N

S5 4

¢

)
=

n

LoupsSPEAKER.

Rapio Freeuency CURRENT —=—==—--

Aupio Frequency CurgenT

Figure 2—Radiotron sequence in RC A Radiola 20
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The audio frequency output of the detector is applied successively to Radiotrons
4 and 5, these being the first and second stages of audio frequeney amplification respee
tively, and the output applied at the Joudspeaker jacks.

This lineup makes Radiotron UX-120, which is the last stage of audio frequency
amplification, and slightly larger than the other Radiotrons, the center of the group
(socket 5). It is imperative that Radiotron UX-120 be used only in this socket. Fig.
2 illustrates the proper Radiotron sequence.

(2) ANTENNA SYSTEM FAILURES

Complaints of swinging signals, as distinguished from fading effects, or of intermit-
tent reception with probable grating noises, are gencrally the result of antenna and
ground system failures and to this, therefore, the scrvice man should give his first atten-
tion. A grating noisc may be caused by a poor battery conncction, a poor lead-in
connection to the antenns or the lead-in, or antenna touching some metallic surface, such
as the edge of a tin roof, drain pipe, etec. By disconnecting the antenna and ground leads
from Radiola 20 and noting whether or not the grating continues, the service man can
soon determine whether or not the cause of complaint is within or external to the receiver
and plan his service work accordingly.

(3) ANTENNA INSTALLATION (Outdoor Type)

If the source of complaint has been found to be external to the Radiola the service
man should inspect the antenna and ground installations very carefully.

The most efficient antenna system for Radiola 20 is ouc of 75 to 150 feet in length,
depending upon local conditions, measured frowm the far end of antenna to the ground
connection. It should be erected as high as can be conveniently arranged and as far
removed from all obstructions as possible. The lead-in should preferably be a con-
tinuation of the antenna itself, thus avoiding all splices that introduce additional
resistance to the antenna system and which may in time corrode sufficiently to seriousty
affect reception. If, however, it 1s absolutely nccessary to splice the lead-in to the
antenna, the joint must be carefully soldered to insure a good clectrical contact. Excess
flux should be cleaned off and the connection carcfully covered with rubber tape to
protect it fromn the oxidization effects of the atmosphere.

The antenna and lead-in should be supported by high grade glass or porcelain
insulators. At no point should the antenna or lead-in wire come in contact with any
part of the building. The lead-in wire should be brought through the wall or window
frame and insulated therefrom by a porcelain tube.

The antenna should be constructed so that it will he at right angles to all electric
light, traction and power lines and other antennae, and if practical should be at least
15 feet from such lines and antennac. It is desirable to keep the lead-in a foot or more
from the building where possible. When an outdoor antenna is used it should he pro-
tected by means of an approved lightning arrester, in accordance with the requirements
of the National Fire Underwriters’ Code.

(4) INDOOR TYPE ANTENNA

Where the installation of an outdoor antenna is not practical, satisfactory results
may be had by using about 50 feet of insulated wire strung around the picture molding.
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The size of the wire is not particularly important, though No. 18 B. & S. bell wire
is suggested. In buildings where metal lathing is employed, satisfactory results are
not always possible with this type of antenna. Under such conditions, various arrange-
ments of the indoor antenna should be tried in event of the first one not giving satis-
factory results. An indoor antenna is not as efficient as a properly installed outdoor
antenna.

(5) GROUND

Enough emphasis cannot be laid upon the necessity of a good ground. It is
quite as important as the antenna. No specific recommendations can be given in this
matter as conditions vary in different locations. Water and steam pipes usually make
good grounds. Gas pipes usually make poor grounds, and as a rule are to be avoided.
If neither water nor steam pipes are available, a pipe or metal rod may be driven into
the ground to a depth of several feet. The success of this type of ground depends upon
the moisture present in the soil. The ground lead should be connected by means of an
approved ground clamp to a section of pipe that has been scraped and thoroughly cleaned.
The connection should be inspected from time to time to make certain that a clean and
tight electrical contact exists between the clamp and pipe.

It is recommended that the service man experiment with various grounds, and
employ the one giving the best results. Radiola 20 is capable of good distant reception
when connected to an efficient antenna and a low resistance ground. A poor ground con-
nection may not be apparent on local reception, but it is an important clement in distant
reecption.

If the results of experiments seem to indicate that a good ground connection is
not possible, the use of a counterpoise is suggested if local conditions permit. A counter-
poise is in effect a second antenna. It should be as well insulated as the antenna, but it
<hould not be erected more than six or eight feet above the ground. When possible the
counterpoise should be constructed directly under the antenna and should have approxi-
mately the same dimensions. The counterpoise should be connected to the Radiola in place
of the ground connection.

Screw Eves

STRAIN INSULATORS

Straid INsuLaTORS

ANTENNA

e

Figure 3—T ypical Outdoor Antenna Installation
(Showing use of counterpoise where good ground is not available)
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(6) BATTERY CIRCUIT FAILURES

If trouble is experienced in the battery circuits such as the absence of a voltage
reading at the voltmeter pin jacks, none of the Radiotrons lighting, or the absence of
a “B” battery click when the loudspeaker plug is inscrted in the Jack with the fila-
ments lighted, check up all the battery- voltages at the terminal board. The proper
readings are cutlined below, the terminal numbers referring to those in Fig. 4 or read-
g from left to right when facing Radiola. Batteries reading 25 per cent below normal
should be replaced.

TABLE 1
From To Voltage
(—) (+) Limits
1 2 68to 90 Volts
1 3 34 to 45 ¢
4 1 4to 4.5 “
35 1 17 to 2215 «
1 10 3.5to 4.5 ¢
1 11 104 to 135 «
1 7 3 “

Nore: The rcading from 1 to 7 is the filament terminal voltage and should corre-
spond with the reading obtained at the voltmeter pin Jacks on the front panel.

If the terminal voltages are satisfactory, but trouble still exists, even after
replacing the Radiotrons, remove the four screws at the bottom of the cabinet holding
the panel in place and pull out the panel enough to gain access to the terminal board
at the back. Loosen up the screws holding the battery strip to the terminal board and
remove the battery strip. Take the panel out of the cabinet.

Using a 4% volt “C” battery connected in series with a pair of phones, run out the
Routine Click Test outlined in Scction No. 7. When a discrepancy is noticed, the
Complete Continuity Test should be consulted to determine the trouble,

(7) ROUTINE CLICK TEST
(A) A Click should be heard from—

(1) Short, medium and long antenna taps to ground.

(2) 1toall—F and to Frame.

(3) 2to P1, P2, P4 and 9.

(4) 3toP3.

(5) 4toG1,G2and G4 (weak in last casc).

(6) 5toG5 (weak).

(7) 6to+ Fland7.

(8) 8toPs.

(9) 10toall + F (with filament rheostat “on”).
(10) 10 to 7 (with filament rheostat “on™),
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Figure 4—Continuity wiring diagram

(B) No click should be heard from—

(1) 1to2, P1or 3.

(2) G1to Pl

(3) G2to P2.

(4) 71toG3 (or very slight thru grid-leak).
(5) 8toll.

The numerical test points referred to in the Routine Click Test and Complete Con-
tinuity Test apply to the terminals on the battery terminal board at the rear of the
pancl assembly, and are shown in Fig. 4. The terminals are numbered from left to right
when facing the front of the set. The designation “P” and “G” refer to plate and grid
contacts of the socket indicated by the number following. For example G2 would indicate
the grid contact of the second socket. P5 would indicate the plate contact of the fifth
Radiotron socket. In the same way the indication “F” denotes the filament contact of
the tube socket indicated by the number. The filament contacts are also noted as minus
and plus. The condenser numbers referred to in the right hand column will also be found
in Fig. 4.




(8) COMPLETE CONTINUITY TEST

Incorrect Effect Caused by

Terminals Correct Effect

1to all — F Click, closed thru leads Open lead

1 to Frame Click, closed thru leads Open lead

2to9 Click, closed thru primary of | Open in primary circuit of 2nd
2nd A. F. Transformer A. F. Transformer

2 to P1 Click, closed thru primary of | Open in primary circuit of 1st
1st R. F. Transformer R. F. Transformer

2 to P2 Click, closed thru primary of | Open in primary circuit of 2nd
2nd R. F. Transformer R. F. Transformer

2 to P4 Click, closed thru primary of | Open in primary circuit of 2nd
2nd A. F. Transformer A. F. Transformer

3 to P3 Click, closed thru primary of | Open in primary circuit of 1st
1st A. F. Transformer and . F. Transformer or in
Tickler Coil Tickler Coil

4 to G1 Click, closed thru secondary of | Open in secondary circuit of
Antenna Coupler Antenna Coupler

4 to G2 Click, closed thru secondary of | Open in secondary circuit of
1st R. F. Transformer 1st R. F. Transformer

4 to G4 Weak click, closed thru secon- | Open in secondary circuit of
dary of 1st A. F. Trans- 1st A. F. Transformer
former

5 to G5 Weak click, closed thru secon- | Open in secondary circuit of
dary of 2nd A. F. Trans- 2nd A. F. Transformer
former

6 to + F1 Click, closed thru leads Open leads

6 to 7 Click, closed thru volume con- | Open volume control rheostat
trol rheostat

8 to P5 Click, closed thru leads Open leads

10 to + F of sockets
2,3, 4, 5

10 to 7

“Short” to ‘“Ground”

“Medium” to “Ground”

“Long” to “Ground”

1 to 2

1 to P1

1 to P3

G1 to P1

G2 to P2

7 to G3

8 to 11

Click, closed thru rheostat. No
click, if rheostat is “off”

Click, closed thru filament
rheostat. No click, if rheo-
stat is “off”’

Click, closed thru primary of
Antenna Coupler

Click, closed thru primary of
Antenna Coupler

Click, closed thru primary of
Antenna Coupler

No Click

No Click

No Click

No Click

No Click
No Click (or very slight one)
No Click

Defective rheostat

Open filament rheostat

Open primary of Antenna
Coupler

Open Antenna Coupler or open
tap

Open Antenna Coupler or open
tap

Click, condenser C8 shorted

Click, condenser C6 shorted

Click, condenser C7 shorted

Click, condenser B1 or tuning
condensers C1 or C2 shorted

Click, condenser B2 or tuning
condensers C3 or C4 shorted

Click, shorted grid leak or grid
condenser

Click, shorted 2nd stage jack




(9) LOOSE RHEOSTAT CONTACTS

To get at this source of trouble, remove set from cabinet by removing the four
outside screws in the bottom of the cabinet. Apply pressure to back of set until panel
moves forward sufficiently to enable the service man to support it with his fingers. It
may now be gently pulled out, taking care not to permit the metal frame work to mar
the finish by riding on the front base of the cabinet.

The square head set screw:holding the rheostat arm to the shaft may now be
loosened and the contact arm readjusted or removed and bent so that it will make
positive contact with the resistance strip. Make certain that the resistance strip is
clean where contact is made. Insert voltmeter leads in the two pin jacks in the lower
right hand corner of the front panel. Set “Yolume Control” at “Loud.” Adjust the
“Battery Setting” knob to a quarter scale division beyond 3. Holding this in place,
adjust the rheostat contact arm until a reading of 3 volts is obtained on the voltmeter.
Tighten set screw to hold contact arm in this relative position and replace set in
cabinet.

(10) NOISY OR LOOSE JACKS

Considerable noise or intermittent operation may originate at either jack. This
trouble may be caused by loose connections, jack leaves having lost their tension or
by dirty contacts.

To remedy this trouble it will be necessary to remove the panel from the cabinet
as described in the preceding paragraph. After this is done the jacks may be examined
and recessary adjustments made. As these are both single circuit jacks a general clean-
ing and tightening should be sufficient to remedy the trouble. A loss of tension may
be corrected by applying pressure to the spring leaf and pushing it towards the frame
of the jack. The correct amount may be ascertained by inserting the loudspeaker
plug and noticing if the leaf is making proper contact. If the soldered connections
appear faulty, a hot iron applied to them, heating the solder, will rectify the trouble.

(11) STATION SELECTOR OR AMPLIFICATION CONTROL
;;VEIEIEL SCRAPING AGAINST ESCUTCHEON PLATE OF
EL

The adjustment of control drums in this condition is attended by noisy reproduction
in the loudspeaker, and may be due to either or both of the following causes:

(1) Warped control wheel: Check by placing a straight edge on the outer flat
surface of the knurled control wheel and noting the flatness of the surface by
slowly rotating the wheel. If the control wheel is badly warped it will be
necessary to replace it.

(2) Condenser improperly aligned: To correct this condition remove the panel and
adjust the mounting screws of the condenser and amplification assembly.
There is sufficient play at the mounting screws to allow this adjustment to
be made on the station selector drum. The amplification drum may be adjusted
by loosening the mounting screws of the large bracket supporting the drum.
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(12) LOUDSPEAKER POLARITY

In Radiolas employing Radiotron UX-120 in the last audio amplification stage it is
very important that the loudspeaker be so connected that the magnetic field generated by
the relatively large plate current from the 135-volt B battery will not oppose the perma-
nent magnetic field of the speaker pole pieces. In Radiola UZ-1325 loudspeakers, one of
the leads is brown, the other black with a brown tracer. The solid brown lead should be
connected to the tip of the phone plug and the black lead with brown tracer to the sleeve
of the phone plug. In Radiolas it is standard practice to connect the phone pack in such
a manner that the tip of the phone plug will go to the plate of the audio amplifying
Radiotron and the sleeve to the positive (+) B battery terminal. If electromagnetic
speakers similar to the UZ-1325 are incorrectly connected, they will soon lose their sen-
sitivity through a weakening of the permanent magnetism of the pole pieces. When the
leads are properly connected, the magnetic field generated by the steady plate current
in the speaker coils intensifies the permanent magnetic field of the pole pieces and main-
tains the permanent magnetism.

If there is doubt of the correct connection, loud speakers with metallic diaphragms
such as UZ-1325 should be so adjusted that the diaphragm just strikes the actuating
magnets or pole pieces as will be evidenced by a clattering noise when loudest notes are
played. Reversing the loudspeaker leads will either accentuate or lessen the clattering.
That connection which gives greatest clattering is the correct one to use. The speaker
should then be readjusted so that no clattering occurs on the greatest volume desired.

In RCA Loudspeakers Models 100, 102 and 104 however, the polarity is not an
important factor. They should accordingly be connected in the manner that gives the
most pleasing reproduction.

(13) AMPLIFICATION CONTROL (Tickler Coil)

The tickler coil is so designed that the regeneration is under complete control
throughout the tuning range of Radiola 20. That is, regeneration may or may not be
used at any particular frequency. There is a point just before oscillation occurs that
gives the greatest amplification and should be used especially on distant reception. The
point varies according to the frequency of the incoming signal, but the general rule of
a greater setting of the amplification dial with a decrease of frequency will be true.

(14) RADIOLA WILL NOT REGENERATE

If oscillations cannot be obtained, or stop at lower frequencies, trouble may be
due to—

(1) Filament voltage low.

(2) “B” battery voltage on detector low.

(3) Radiotron in detector socket has low emission or is otherwise subnormal.

11



(#) Shorted turns in “Tickler” coil.
(5) “Tickler™ coil leads reversed.
(6) Open by-pass condenser C7 or C8.

(15) ACOUSTIC HOWL

This is a familiar howl which is set up by the sound waves striking a microphonic
Radiotron and causing the clements to vibrate. The cffect of the elements vibrating is
in turn amplified and reproduced by the loudspeaker and, conditions being favorable,
the liowl may increase in intensity, drowning out the broadcast signal.

Howling may usually be eliminated by interchanging Radiotrons. A Radiotron
that is quite microphonic in the detector socket will usually operate satisfaetorily in
one of the R.F. sockets. Do not place a Radiotron having any microphonic tendencies
in one of the Audio Amplification sockets.

(16) AUDIO HOWL

An audio howl may be due to an open or a high resistance conncection in the plate
cireuit of an audio stage.

Look for—

(1) Open in plate circuit.

(2) Defective “B” battery.

(3) Very low “B” battery.

(4) Open by-pass condenser C-8.

(5) Defective grid leak.

(17) UNCONTROLLED OSCILLATIONS

If Radiola 20 oscillates at any sctting of the Station Selector Drum when the Ampli-
fication Drum is at zero, or at any position giving greater regeneration than normal, the
neutralizing condensers are out of adjustment. (Sec Section No. 18.) In exceptional
cases - defective Radiotron in the R.F. stages will cause uncontrolled oscillations.
Replacing or interchanging the Radiotron with that in the Detector or audio stages will
generally corrveet the trouble.

(18) NEUTRALIZING CONDENSERS

Should the neutralizing condensers get out of adjustment through some mishap,
they may be readily readjusted by carefully following the method outlined in Section
No. 19. The condition is usually manifested by uncontrolled oscillations throughout the
tuning range of the receiver regardless of the tickler (amplification) setting. Oscillation
at any point of the Station Sclector scale with the amplification setting at zero would
indicate a necessity for readjustment. The apparatus required for this adjustment
consists of a modulated oscillator, an insulated screw driver and a good Radiotron
UX-199 specially prepared for the purpose by sawing off one of the filament (large)
prongs close to the base. It is important that the Radiotron be otherwise perfect.

Any oscillator that has an audio frequency output and will oscillate at 1100
K.C. will be satisfactory. If onec is not available therc is described in Section No.
22 a simple modulated oscillator that will serve the purpose.

The insulated screw driver can be procured from most electrical or hardware
supply houses or may be made from a strip of bakelite.

12



(19) NEUTRALIZING PROCEDURE

A step by step procedure for neutralizing is as follows:

(1) Place Radiola 20 in operation in the usual manner with antenna and ground
attached. Phones instead of loudspeaker are used.

(2) Place modulated oscillator into operation at 1100 K.C. at a point close to the
antenna wire and 20 feet or more from the Radiola.

(3) Tune in Oscillator signal to maximum intensity, carefully adjusting verniers.

(4) Set Amplification dial at zero.

(5) Insert special Radiotron in socket No. 1 in place of regular Radiotron UX-
199. Note if any signal is heard. If not, this particular stage is neutralized,
but if signal is heard even of decreased volume, neutralizing condenser No.
1 (directly behind No. 1 socket) should be adjusted. (See Fig. 5.) This is
done with the insulated screw driver and should be adjusted until minimum or
no signal is obtained. This point will be found to be very critical and is the
correct adjustment for this particular stage.

BAKELITE SHAFT

RCA-567

Figure 5

Illustrating method of adjusting first neutralizing condenser
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(6) Remove special tube from socket No. 1 and replace Radiotron UX-199.
Place Special Radiotron in socket No. 2 and repcat the process described
above.

(7) Adjust neutralizing condenser No. 2 (directly behind socket No. 2) in the same
manner as No. 1 for minimum or no signal. (See Fig. 6.)

(8) Remove special tube and replace Radiotron No. 2. If these adjustments have
been properly carried out, the Radiola will not oscillate at any position of the
Station Selector Drum with the Amplification Control at zero, it being neces-
sary to rotate the Amplification Drum approximately half way around before
oscillation occurs. This is the correct condition and a notable increase in ease
of tuning and sensitivemess will be experienced when Radiola 20 is properly
neutralized.

Figure 6

Adjusting the second neutralizing condenser
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(20) MAIN TUNING CONDENSERS OUT OF LINE

A large degree of deviation in the line up of the main tuning condensers of Radiola
20 will be readily ascertained by inspection. However, a small degree will be noticed
only by certain definite tuning characteristics. That is, one or both of the vernier
condensers will tune to either extreme at all settings of the Station Selector Drum,
the verniers having no noticeable effect on tuning and general reception results are below
normal. However, if these conditions are present, it will be advisable to make sure that
the trouble is not an open or shorted vernier condenser. If it is found that the verniers
are not shorted and their connections intact, it may be assumed that the main tuning
condensers are out of line. The following method is a simple and reliable means of
lining up these condensers and also has the advantage of employing a minimum of
equipment. The required equipment consists of a modulated oscillator covering the
range of 550 to 1500 K.C.—the same as employed to adjust the neutralizing con-
densers.

This oscillator can be easily made by any dealer, constructional details of which
are shown in Section No. 22,

RCA-565

Figure 7
Lacation of “pick-up” wire with two Radiotrons remocod Yor pirst step o lining up
F ] ]

main tuning condrnsers
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RCA-566

Figure 8

Location of “pick-up” wire for second step in lining up of main tuning condensers

(21) LINING UP MAIN TUNING CONDENSERS

Step by step procedure.
(1) Remove panel from cabinet and connect up in usual manner with the exception

(2)

(3)

(4)

that no antenna or ground are used.

Put modulated oscillator in operation at 550 K.C., locating it about 20 feet
from receiver. One end of the pick-up wire is laid about a foot from the
oscillator and the other end wound once around the 2nd R. F. Transformer.
This is the third coupler from the left facing the panel from the front. Sce
Fig. 7. Remove Radiotrons from sockets 1 and 2.

Set verniers at 5 and tune in signal, using Station Selector Drum only. It
will be necessary to amplify the signal, using the amplification drum and volume
control, in order to hear the signal in the head phones. This maximum signal
point is then noted on the Station Selector Dial with a pencil.

Remove pick-up wire and place it around the 1st R. F. Transformer. This
is the center transformer. See Fig. 8. Replace Radiotron No. 2, leaving No. 1
out.
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(5) Tune in signal as before without using verniers and note if the point of maxi-
mum signal as marked on the Station Selector Dial, is the same as when the
pick-up was on the 2nd R. F. Transformer. If not, note whether a variation
of more than two degrees plus or minus of the vernier (one to the right) will
cause the point of maximum signal strength to coincide with the first marking.
If more than a two degree vernier adjustment is necessary the center con-
denser should be slipped slightly at the shaft coupling until not more than 2
degrees plus or minus vernier variation will cause the point of maximum signal

strength to coincide with the dial marking.

(6) Remove pick-up wire from 1st R. F. Transformer and place around antenna
coupler in same manner. This is the first transformer from the left when facing
the Radiola from the front. See Fig. 9. Replace Radiotron No. 1, thus
retaining all Radiotrons in their respective sockets.

RCA-561

Figure 9

Location of “pick-up” wire for last step in lining up main tuning condensers
Radiotrons shown in their correct position
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(7)

(8)

With the verniers at their center points, adjust Station Selector Drum for
maximum signal. It is assumed that the preceding circuit has been correctly
adjusted and left at its resonance point. Now note whether the maximum
signal point coincides with the original 2nd R. F. point and if not whether a
two degree vernier variation will bring these points together. If not, the 1st
condenser should be slipped at its coupling and adjusted as in paragraph (5).
When these three points are brought together or close enough so that the
allowable variation of the vernier condensers will make the resonance point
identical in all three circuits, set oscillator at 1500 K. C. The foregoing
procedure is then repeated at this frequency, allowing the same vernier
variation as before. Generally when the condensers are checked at one end
of the frequency band they will be found to check O.K. at the other end.
However, this is not always the case and a slight re-adjustment may be
necessary.

In cxplaining that the allowable limits of the vernier are two degrees plus
or minus, it is not to be understood that in tuning a signal the verniers should
never exceed that amount of variation as this is not true. These limits are
given as the test limits at each end of the scale as it has been found that when
this is true all other resonance points throughout the tuning range will lie
within the extreme limits of the vernier dials. The most common indication
that the condensers are out of line is that one or both of the verniers tune to
either extreme throughout the frequency scale.

.00025

b |
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MF 25™ TURN
|
I
4.5 VOLTS
Figure 10

Circuit diagram of Modulated Oscillator used in neutralizing Radiola 20 and

lining up the main tuning condensers
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(22) CONSTRUCTIONAL DETAILS OF MODULATED
OSCILLATOR

This oscillator, which will be found very efficient for ncutralizing and balancing
the various circuits of the Radiola 20 may be made in the following manner. The

circuit diagram is shown in Fig. 10.

The coil consists of 50 turns of No. 20 D.S.C. wire wound on a 2V6-in. tube. A
tap is taken off at the 25th turn which is connected to the negative leg of the filament.
The variable condenser has a capacity of .0005 Mfd. This oscillator will cover the
frequency range of 550 to 1500 kilocycles (200 to 546 meters) very efficiently. The
grid condenser and leak modulate the output, the note being dependent on the value of
the grid leak. A four megohmn leak is recommended, but if a lower or higher audio note
is desired it is merely nccessary to change grid leaks, a higher resistance leak giving a
lower note and vice versa. Do not use a variable grid leak. The grid condenser is .00025
Mfd.,, a 45-volt “B” battery for plate supply is sufficient. A UX-199 Radiotron will
be found to have ample power output. This oscillator will be found very useful in servic-
ing all types of Radio Receivers, including the balancing of the tuned R. F. circuits of
Radiola 28 and Radiola 30 and will amply repay the dealer for the small outlay of

material and labor required.
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A Word or Two About Service

Service goes hand in hand with sales. The well informed Radiola Dealer renders service at

time of sale in affording information as to proper installation and upkeep. Subsequent service
and repair may be required by reason of wear and tear and mwishandling, to the end that Radiola

owners may be entirely satisfied.

Obviously this service can best be rendered at point of contact and therefore Dealers and
Distributors, who are properly equipped with a knowledge of the design and operation of
Radiolas, occupy a favorable position to contract for this work.

To assist in promoting this phase of the Dealers’ business the National Service Division
of the RCA has prepared a series of Service Notes—of which this booklet is a part—containing
technical information and practical helps in servicing Radiolas.

This information has been compiled from experience with Radiola Dealers’ service prob-
lems, and presents the best practice in dealing with them. A careful reading of these Service
Notes will establish their value to Dealer and Distributor, and it is suggested they be preserved
for ready reference.

In addition to supplying the Service Notes the RCA, through its Service Stations, has
available to Dealer and Distributor the services of engineers who are qualified to render valu-

able help in solving service problems.

Property of Rudio Corporation of America. Confidential and to be used only by its
authorieed distributors and dealers in furnishing service in conmection with its apparatus.

Copyright 1926—Radia Corporation of America



RADIOLA 25 SERVICE NOTES

(Battery Operated)

Prepared by

RCA NATIONAL SERVICE DIVISION

N§—25-2

INTRODUCTION

Radiola 25 is a radio broadcast receiver of the super-heterodyne type employing
the standard six-tube circuit. As used in Radiola 25 this proven circuit provides case
of tuning, sclectivity, sensitivity and ample loudspeaker volume. Five Radiotrons
UX-199 and one Radiotron UX-120 are used. Provision is made for all batteries to be
placed in the compartment with the tuning apparatus, thus making a complete self-con-
tained receiver.

Seals: The lead scals placed on the catacomb of Radiola 25 are for the protection
of the dealer. Broken seals indicate tampering. The special parts that go to make up
the catacomb are impregnated in a wax compound and it is neither advisable nor prac-
ticable to attempt repairs without proper equipment.

If tests indicate a defective catacomb replace it with a new one, returning the de-
feetive one through regular channels to the nearest RCA Service Station. No marks
of any kind should be made on the catacomb. To indicate the defect in the catacomb for
future reference, attach tag to catacomb and note thercon observed defect.

(1) RADIOTRON SEQUENCE

Facing the pancl and counting from right to left the input is brought into the first
Radiotron, which is a stage of tuned radio frequency amplification.

The output of the first Radiotron then goes to the second tube from the right, which
acts as a first detector and oscillator combined. At this stage the beat or intermediate
signal frequency is formed which now is reflexed to Radiotron No. 1. This Radiotron,
while acting as a stage of tuned R.F., also is the 1st intermediate frequency stage.

To Looe
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Figure 1—Radiotron Sequence
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From Radiotron No. 1 the intermediate frequency signal now goes to Radiotron No.
3, which is the 2nd stage of intermediate amplification.

The signal is now fed into the second detector, or Radiotron No. 4, where it changes
to audio frequency current. Radiotron No. 5 and No. 6 are the first and second stages
of audio frequency amplification, respectively, and the signal is made available at either
stage by connecting the speaker to the proper jack. Fig. 1 illustrates the Radiotron
sequence and the path of the different currents through them.

(2) RADIOTRON SOCKETS

In placing Radiotrons in the gang sockets care should be exercised to make certain
that the two large pins and two small pins of the Radiotrons are placed into the two
large and two small holes respectively of the sockets. If a Radiotron will not fit into
a socket without considerable pressure being applied, the trouble is probably due to
excessive solder on one or more of the prongs. This may be removed with a file or
knife. Never try to force one in. These sockets are so designed that the prongs of the
Radiotrons will fit in snugly without force being applied. If sufficient force is applied it
might be possible to insert the prongs in the wrong holes, resulting in a filament burnout.

(3) LOOP SOCKET

Great care should be taken to see that the loop is firmly seated in its socket as under
certain conditions the A’ and “C” batteries may become short circuited by the contact
spring of the loop plug shorting the contact spring of the socket to the metal collar of
the socket if the loop plug is not properly seated.

(4) LOOP NOT VERTICAL WHEN SEATED

The position of the loop may not be exactly vertical although properly seated. To
correct this condition remove loop and open lid. Loosen the four machine screws
that hold the loop socket collar assembly in place on the horizontal platform of the
frame. It will be noted that the construction of the upper and lower portions of the loop
socket assembly is similar. When loosening these four screws, hold the nuts from turning.
Having loosened the screws the entire loop socket assembly may be rotated in an area
sufficient to enable the centering of it directly below the bezel ring in the lid of the cabinet.
With the lid closed insert the loop and force it into a vertical position by applving
pressure to the center spindle. When a vertical position is thus attained, remove loop
from the socket, taking great care not to move the socket assembly from its new position.
The four screws may now be tightened and the loop will remain vertical providing the
new position of the socket assembly was not altered when removing the loop.

(§) LOOP OPEN

When the left hand drum has no apparent effect on tuning, look for an open loop.
In some instances the loop leads perhaps are not properly soldered to the prongs of the
loop termninal, or have jarred off in shipment. Make usual battery test across the two
outside prongs for continuitv of loop. It must be recognized, however, that there is a
possibility of the loop circuit being open below the lid (broken pig tail of loop tuning
condenser, etc.), but the place mentioned is the most likely source of trouble.
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(6) LOOSE RHEOSTAT CONTACTS

To get at this source of trouble, with the loop taken out, remove set from cabinet
by removing the four outside screws in the bottom of the cabinet. Apply pressure to
back of set until panel moves forward sufficiently to enable the service man to support it
with his fingers. It may now be gently pulled out, taking care not to permit the metal
frame work to mar the finish by riding on the front base of the cabinet.

The square head set screw holding the rheostat arm to the shaft may now be
loosened and the contact arm readjusted or removed and bent so that it will make
positive contact with the resistance strip. Make certain that the resistance strip is
clean where contact is made. Test “A” batteries to see that they are up to their proper
rating. Insert voltmeter leads in the two pin jacks in the lower right hand corner of
the front panel. Set “Volume Control” at “Loud.” Adjust the “Battery Setting”
knob to a quarter scale division beyond 3. Holding this in place, adjust the rheostat
contact arm until a reading of 3 volts is obtained on the voltmeter. Tighten set
screw to hold contact arm in this relative position and replace set in cabinet.

(7) OUTER EDGE OF DRUM CONTROL WHEEL SCRAPING
~AGAINST ESCUTCHEON PLATE OF PANEL

The adjustment of control drums in this condition is attended by noisy reproduc-
tion in the loudspeaker, and may be due to either or both of the following causes:

(1) Warped control wheel. Check by placing a straight edge on the outer flat
surface of the knurled control wheel and noting the flatness of the surface by slowly
rotating the wheel. Replacing with a new wheel or a slight filing of the escutcheon plate
will correct this trouble.

(2) Condenser improperly aligned. To correct this condition remove front panel
and adjust the mounting screws of the condenser. The two mounting screws that hold
the back end plate of the condenser pass through elongated holes in the aluminum frame
thus allowing a degree of play sufficient for adjustment purposes.

(8) SCRAPING DRUMS

Sometimes, due to warping of the control wheels, the metal drums of the Station
Selectors will touch. This will cause a grating noise in the loudspeaker whenever the
drums are adjusted. When this occurs the hex. nuts holding the drums to the condenser
shaft should be loosened and the drums adjusted for clearance. The nuts should then be
tightened. If this will not remedy the trouble, the points toughing should be filed with a
small file until ample clearance is provided.

(9) DRUMS FAIL TO HOLD POSITION

Should an adjustment be necessary due to the tuning drums slipping their position
the following procedure should be used:

(a) Remove set from cabinet and readjust tension screw on the imside of the drum.
Some models have only one counterweight, relying on a friction shoe to hold the other
drum from slipping. Other models, however, are equipped with a counterweight on both
condensers, the friction shoe only being used to hold the opposite condenser in relative
position when one is moved. The tension screw referred to controls the pressure of this
shoe against the opposite drum. If one drum turns too hard when the other is held,
the tension screw should be slightly loosened.
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(b) When the frequency range is off calibration, ascertain whether or not the drum
control is in proper relation to the condenser plates. When the drum control is set for
minimum frequency (maximum wave length) the rotor plates should be entirely inside the
stator ones. Provision is made on some models to key the drum to the condenser plates,
thus eliminating the possibility of incorrect frequency calibration due to slipping of the
drum control.

(10) D.C. BUS BAR ON REAR OF CATACOMB

The screws holding this bus bar must always be kept tight, otherwise intermittent
reception or complete failure to operate may result. This bus bar is a vital part of the
filament circuit, connecting the filaments in parallel for dry battery operation. Occa-
stonally the screws holding it in place will work loose in shipment.

(11) OSCILLATION

Should Radiola 25 oscillate, causing squeals and howls, it is usually an indication
of excessive filament voltage or a defective catacomb. The battery voltage should never
exceed 3.3. This can best be checked by connecting a voltmeter at the pin jacks on the
panel. The point where the filament voltage is 3.3 should be noted on the “Battery Set-
ting” dial and this point used as a maximum point for operation.

If it is determined that the catacomb is defective it should be replaced. However,
before it is changed, all other eircuits should be checked to ascertain their operating
condition.

(12) WEAK SIGNALS DUE TO HIGHLY
SHIELDED LOCATION

There will be found an occasional location so badly shiclded that an external pickup
will be necessary. Installations in steel buildings arc at times troubled with this shielding
effect and make necessary the erection of a short antenna, not over 25 feet or so in length
outside the building. Insulated wire should be used and may be conveniently hung out
of a window, although it would be better to get it away from the absorbing effect
of the building, if possible. This antenna should be inductively coupled to the loop of
Radiola 25 by winding a few turns of the lead-in (which should be a continudtion of the
antenna itself) to a diameter of about eight or nine inches and placing this coil standing
up behind the set. It may conveniently be placed against the back of the sct.

Enough wire should be left over after forming this coupling coil to serve as a
ground lead, connecting same preferably to a cold water pipe by means of an approved
ground clamp. It will be noted that no connections are made in this length of wire from
the far end of the antenna until connected to ground. Thus installed we have a low re-
sistance antenna conveying the Radio waves to an aperiodic coupling coil, to be picked up
by the loop of Radiola 25 and transmitted to the set in the usual manner. The loop, of
course, loses its directional effect, but the loop tuning condenser calibration remains
unchanged.



(13) TEST FOR PROPER BATTERY CONNECTIONS

Disconnect battery connection strip from catacomb terminal board by loosening
the screws holding it in place. Battery readings may then be taken directly across the
various terminals by a high resistance type voltmeter. If the batteries are properly con-
nected and in good condition the following voltmeter indications illustrated should be
obtained with the correct polarity:

+ -+
. 45 Vrte—a} v
90 V—=f
s 135 V: -
+ -—
A -
> = 224V — =

Figure 2—Radiola 25 Battery Terminal Strip

(14) INSTALLATION OF BATTERIES

Care must be taken to install the two 2214-volt batteries and 415-volt battery at the
left of the cabinet so that their terminals face up or forward towards the panel. There
is a possibility of the metal frame shorting the batteries if they are faced in toward the
frame.

(15) LOUDSPEAKER POLARITY

In Radiolas employing Radiotron UX-120 in the last audio amplification stage it is
very important that the loudspeaker be so connected that the magnetic field generated by
the relatively large plate current from the 135-volt B battery will not oppose the perma-
nent magnetic field of the speaker pole pieces. In Radiola UZ-1325 loudspeakers, one of
the leads is brown, the other black with a brown tracer. The solid brown lead should be
connected to the Zip of the phone plug and the black lead with brown tracer to the slecre
of the phone plug. In Radiolas it is standard practice to connect the phone jack in such
a manner that the tip of the phone plug will go to the plate of the audio amplifying
Radiotron and the sleeve to the positive (+) B battery terminal. If electromagnetic
speakers similar to the UZ-1325 are incorrectly connected, they will soon loose their sen-
sitivity through a weakening of the permanent magnetism of the pole pieces. When the
leads are properly connected, the magnetic ficld generated by the steady plate current
in the speaker coils intensifies the permanent magnetic field of the pole pieces and main-
tains the permanent magnetism.



If there is doubt of the correct connection, loudspeakers with metallic diaphragms
such as UZ-1325 should be so adjusted that the diaphragm just strikes the actuating
magnets or pole pieces as will be evidenced by a clattering noise when loudest notes are
played. Reversing the loudspeaker leads will either accentuate or lessen the clattering.
That connection which gives greatest clattering is the correct one to use. The speaker
should then be readjusted so that no clattering occurs on the greatest volume desired.

In Radio Loudspeaker Models 100, 102 and 104 however, the polarity is not an
important factor. They should accordingly be connected in the manner that gives the
most pleasing reproduction.

(16) CATACOMB AND PANEL CONTINUITY TESTS

In making the tests for continuity of both external and internal connections of the
catacomb both filament control and volume control rheostats should be adjusted so that
half the resistance is in the circuit, the loop connections opened and the power supply
cable disconnected from the terminal strip at the rear of the catacomb.

A pair of headphones with at least 414 volts in series (See Figure 3) or a voltmeter
with voltage sufficient to give full scale deflection when connected directly across bat-
tery terminals should be used in making these tests. This arrangement.will be found
to be very sensitive in checking voltage drop in various circuits.

—~— A A m—

4% Vot
"C" BATTERY

Test Points

O

Prones
Figure 3—Click test circuit

The contacts of the test equipment should be placed across the terminals indicated
under the column marked “Terminal” (see page 9) and the results should be as indicated
under the column marked “Correct Effect.” If the results are negative the cause of such
negative effect will be found in the last column under the heading “Defect.” The first
column indicates the circuit under test.

The numbers of the terminals referred to in these tests apply to the terminals on the
connecting strip at the rear of the catacomb frame assembly. The designation “P** and
“G” refer to plate and grid contacts of the socket indicated by the number following.
For example G2 would indicate the grid contact of the second socket; P6 would indicate
the plate contact of the sixth tube socket. The coil numbers referred to in the right
hand column will be found in Figure 4.



Catacomb Test (Coils and Connections)

Circuits Terminals ! Correct Effect 1 Defect
|

Grid Gl to 7 | Closed Open 34 coil No. 1
| G2 to 5 | Closed Open coil No. 4
G3 to 7 Closed Open coil No. 6

G4 to 12 ‘ Closed through grid leak Open grid leak or coil
‘ No. 8
G5 to 7 | Closed ‘ Open coil No. 10
G6 to 6 Closed I Open coil NO. 12
Plate P1 to 14 | Closed | Open coil No. 8 or No. 5

P2 to 4 Closed Open connections
P3 to 14 Closed Open coil No. 7
P4 to 13 Closed Open coil No. 9

P5 to 15 Closed Open connections

P6 to 18 Closed Open coil No. 11
14 to 3 Closed Open coil No. 2

—Filament —F1 to 9 | Closed Open connections
—F2 to 9 Closed Open connections

—F4 to 9 | Closed Open connections

—F5 to 9 Closed Open connections

—F6 to 9 | Closed Open connections

—+Filament +F1 to 12 | Closed Open connections
+F2 to 12 | Closed Open connections

. +¥F3 to 12 | Closed Open connections

+F4 to 12 | Closed Open connections

+F5 to 12 | Closed Open connections

+F6 to 12 | Closed Open connections

Catacomb Test (Condensers)

Circuit | Terminals | Correct Effect Defect

Grid Gl to 1 Open Shorted condenser No. 1
G1 to P1 Open ‘ Shorted condenser No. 7
G4 to 19 Open Shorted condenser No. 5
G5 to P5 Open Shorted condensers Nos.

2 and 3
G5 to G6 Open Shorted condensers Nos.

2 and 4
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Panel Test

— T nr

Circuits Terminals ' -Correct Effect } Defect
= . S S —

Loop 1 to 7 Closed Open loop

Grid 2to 5 Closed ‘ Open grid coil of oscillator
Plate 4 to 3 Closed ‘ Open plate coil of osecil-

| lator
Filaments 9 to 10 Closed Open filament rheostat
8 to9 Closed Open volume control

Panel Test (Condensers)
(Loop Removed)

Terminal Correct Effect

Circuit

Shorted loop tuning con-
denser

Loop 1 to 7 Open

|
.
|

FILAMENT POLARITY OF SOCKETS

SOCKETS SOCKETS

1-3-5 2-4-6

Figure 3

If the catacomb fails to pass any of the above tests it should be removed from the
panel and replaced by a new one. Under no circumstances should the lead seals on the
cover plate be broken. No marks of any kind should be made on the catacomb. To indi-
cate the defect in the catacomb for future reference, attach tag to catacomb and note
thercon observed defect.

11
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A WORD OR TWO ABOUT SERVICE

Service goes hand in hand with sales. The well informed Radiola Dealer renders ser-
vice at time of sale in affording information as to proper installation and unkeep.
Subsequent service and repair may be required by reason of wear and tear and mis-
handling, to the end that Radiola owners may be entirely satisfied.

Obviously this service can best be rendered at point of contact and therefore Deal-
crs and Distributors who are properly equipped with a knowledge of the design and
operation of Radiolas occupy a favorable position to contract for this work.

To assist in promoting this phase of the Dealers business the Service Division of
the RCA has prepared a series of Service Notes—of which this booklet is a part—

containing technical information and practical helps in servicing Radiolas.

This information has been compiled from experience with Radiola Dealers’ service
problems, and presents the best practice in dealing with them. A careful reading of
these Service Notes will establish their value to Dealer and Distributor, and it is sug-
gested they be preserved for ready reference.

In addition to supplying the Service Notes the RCA, through its Service Stations,
has available to Dealer and Distributor the services of engineers who are qualified to
render valuable help in solving service problems.

Property of Radio Corporation of America. Confidential and to be wsed only by its
authorized distributors and dealers in-furnishing service in commection with its apparatus.

Copyright 1927—Radio Corporation of America
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PROTECTIVE SEALS AND THEIR USE

The lead seals placed on various units of Radiola 25 and 28 and RCA Loudspeaker
Model 104 are for the protection of the dealer. Broken seals indicate tampering.

Under no circumstances should a catacomb seal be broken. The special parts that
go to make up the catacomb are impregnated in a wax compound and it is neither advis-
able nor practical to attempt repairs without proper equipment. If tests indicate a
defective catacomb replace it with a new one, rcturning the defective one through the
regular channels to the nearest RCA Service Station.

A service man may sometimes find it necessary to break a seal in the R. P. A. unit
of the Model 104 Loudspeaker in order to make repairs. In such instances he should
replace these broken by suitable substitute seals when the repair work is finished. Thus
he is aided in determining whether any trouble that may develop later is due to tamper-
ing or ordinary wear and tear of assembled parts. 'The unit that has been tampered with
will be indicated by a broken seal.

PROTECTIVE DEVICES

In RCA Loudspeaker Model 104 there will be found two protective devices, one a
safety switch and the other an interlocking device. The safety switch is designed to
break the A.C. input current when the rear door is removed and make it impossible to
operate the Loudspeaker unless the door is in place. The interlocking device is a small
sliding door so arranged that it is impossible to open the terminal door of the R.P.A. unit
unless the A.C. input plug is first removed.

It should be understood that the electrical protective devices on RCA Loudspeaker
Model 104 are adjusted at the factory. If for any reason a service man finds it necessary
to remove them to adjust or replace a defective part, great care should be taken in
reassembling to see that they are returned to proper operation. Dealers should caution
their customers not to attempt to render these protective devices inoperative or to ex-
periment with the apparatus inside the metal cabinet or R.P.A. unit.



SERVICE NOTES
A.C.OPERATION of RADIOLAS 25 and 28

Prepared by

RCA SERVICE DIVISION

A C-25-28-1

INTRODUCTION

The problems that arise in A.C. operation of Radiolas 25 and 28 driven by RCA
Loudspeaker Model 104 arc somewhat different from the problems encountered in bat-
tery operation of these Radiolas. The present Service Notes deal only with A.C. opera-
tion. For information on service problems encountered with battery operated Radiolas
25 and 28 consult the “Service Notes” issued on those models.

In A.C. operation with RCA Loudspeaker Model 104 A.C. Package UP-971 is used
with Radiola 25 and A.C. Package UP-972 with Radiola 28. These A.C. Packages con-
sist essentially of a special condenser bank, Catacomb resistance strip, “Volume Con-
trol” and “Battery Setting” resistances, connecting cables and other miscellancous items.
The instructions for installing the various parts are given in the “Instruction Book”
accompanying the particular A.C. package.

The present notes are divided into three parts:
I. Problems Arising in A.C. Operation of Radiola 25.
II. Problems Arising in A.C. Operation of Radiola 28.
ITI. Problems Common to A.C. Operation of Radiolas 25 and 28.

When isolating trouble cach particular section should be consulted as conditions
may warrant.

PART I

Problems Arising in A.C. Operation
of Radiola 25

(1) VOLTAGE READINGS

The following are the correct voltages that should be obtained at the Catacomb
terminal strip across the terminals indicated in the text test table, with the power
turned on at the Loudspeaker. A voltmeter with at least 600 ohms resistance per volt
or the no-current voltmeter described on pages 17 and 18 of these notes should be used
if true readings are to be obtained. The allowable variation is approximately 5 volts in

either direction.
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VOLTAGE READINGS OF RADIOLA 25

Taken at Catacomb Terminal Strip—Count Terminals from Right to Left When
Facing the Front of Radiola 25

Terminals i Correct Effect

10 to 12 Should measure 31 volts with all Radiotrons lighted and battery
setting near “Off.” Positive terminal of voltmeter to be placed
on No. 12.

12 to 13 Should measure 21.5 volts normally. Positive terminal of volt-
meter should be placed on No. 13.

13 to 14 Should measure 41 volts normally. Positive terminal of volt-
meter should be placed on No. 14.

(2) CATACOMB AND PANEL CONTINUITY TESTS

The following tests will show complete continuity for both external and internal
connections of the catacomb. Sce page 8 for “Continuity Test Instructions.”

CATACOMB TESTS (Coils and Connections)
The Radiotrons, Cable and Loop Are to Be Removed

Terminals ’ Correct Effect Incorrect Effect Caused by:
15 to P5 Closed Open connection
14 to P1 Closed Open coil No. 3 or No. 5
14 to Term. 3 Closed Open coil No. 2
14 to P3 Closed Open coil No. 7
14 to Term. 16 Closed Open coil No. 11
13 to P4 Closed Open coil No. 9
11 to G3 | Closed Open coil No. 6 or resistance strip
9 to G5 Closed Open coil No. 10
7 to necutralizing cond. Closed | Open connection
(Hole between sockets No. 1
and No. 2) | ‘
7 to G1 Closed Open 14 coil No. 1
6 to G6 Closed Open coil No. 12
5 to G2 Closed Open coil No. 4
4 to P2 \ Closed Open connection
CATACOMB TESTS (Condensers)
Terminals Correct Effect Incorrect Effect Caused by:
15 to Terminal 9 Open Shorted cond. No. 3
11 to P4 Open Shorted cond. No. 5
11 to G4 Open or weak| Shorted grid condenser
9 to G6 Open Shorted cond. No. 4
7 to P1 Open Shorted cond. No. 7
1 to G1 Open | Shorted cond. No. 1




CONTINUITY TEST INSTRUCTIONS

Both filament control and volume control rheostats should be adjusted so that half
the resistance is in the circuit, the loop removed and the power supply cable disconnected
from the terminal strip at the rear of the catacomb.

A pair of headphones with at least 414 volts in series or a voltmeter with voltage
sufficient to give full scale deflection when connected directly across battery terminals
should be used. This arrangement will be found to be very sensitive in checking voltage
drop in various circuits.

"The contacts of the test equipment should be placed across the terminals indicated
in the column titled “Terminal” in the text test table and the results should be as in-
dicated in the column titled “Correct Effect.” If the results are negative the cause of
such negative effect will be found in the last column under the heading “Incorrect Effect
Caused by:”

The numbers of the terminals referred to in these tests apply to the terminals
on the connecting strip at the rear of the catacomb frame assembly, counting from
right to left when facing the front of Radiola 25. The designation “P” and “G” refer
to plate and grid contacts of the socket indicated by the number following, counting
from right to left when facing Radiola 25. For example G2 would indicate the grid con-
tact of the second socket; P5 would indicate the plate contact of the fifth tube socket.
The coil numbers referred to in the right hand column will be found in Figure 1.

If the catacomb fails to pass any of the tests it should be removed from the panel
and replaced by a new one. Under no circumstances should the lead seals on the cover
plate be broken. No marks of any kind should be made on the catacomb. To indicate the
defect in the catacomb for future reference, attach tag to catacomb and note thereon
observed defect.

The various panel parts are comprised in the following tests:

PANEL TESTS

With Radiotrons, Cable and Resistance Strip Removed

Terminals Correct Effect Incorrect Effect Caused by:

16 to 15 Closed Defective 1st stage jack
(With no telephone plug in
1st stage jack)

11 to 8 Closed Defective volume control
10 to 9 Closed Defective filament control
4 to 3 Closed Defective oscillator coil
5 to 2 Closed Defective oscillator coil

1 to7 Closed Open loop

PANEL TESTS (Condensers)

Loop Removed

Terminals Correct Effect Incorrect Effect Caused by:

-~

to 1 Open Shorted loop tuning condenser

8



¢ Acros9 Re%NS. - & VOLTS
Yo Be R= ) OR 1000 MILLIAMPERES
V\LRSURtD
o-T o VOLTS —
c-700 30 OHMP
A

A\

Figure 2—Wiring diagram for resistance measurement

(3) RESISTANCE STRIP TESTS

The resistances of the strip mounted directly behind the catacomb can best be
checked by a Resistance Bridge. If this is not available the voltmeter-ammeter method
can be applied. A milliammeter with a scale of 0-500 should be used and a voltage
applied that will give a substantial reading. A circuit diagram of this mcthod is shown
in Figure 2.

The resistance may then be calculated by the use of Ohm’s law.

R = T where R equals ohms, E cquals volts.and I cquals amperes
volts
or ohms = 1000 ————
milliamperes 1
Since the current reading is taken in milliamperes (or

ampere) it 1s neces-
1000
sary to multiply by 1000 to get the resistance value in ohms.

The allowable values in ohms for the different scctions of the resistance strip in
Radiola 25 are tabulated below:

RADIOLA 25 A.C. RESISTANCES
Count Terminals from Right to Left When Facing Radiola 25

I;‘ijﬁ:i:z;: Lower Limit Normal Upper Limit
2.3 192 201 208
3-4 Open Open Open
4-5 151.9 155 158.1
5-6 143 150 153
6-7 44.75 50 55.25

If the values obtained do not fall within the prescribed limits the strip should be
replaced.



(4) INSTALLATION CHANGE IN A.C. PACKAGE UP-971

Some models of Radiola 25 have panel cabling instead of the regular black wire
connections. When installing A.C. Package UP-971 on these models the following in-
structions should be observed. (See Figure 3.)

Remove the panel cable lead (yellow with green tracers) from the left voltmeter
jack and resolder it to the right voltmeter jack.

To one side of the “Volume Control” rheostat are attached two panel cable leads
(each yellow with green tracer.) Disconnect these two leads and determine which one

TermnaL STriP

£~CraLe FiLament
SWMTCH
tery Rient
VoLTmeTer Jack VoutmeTeR Jack
VoLume CoNTROL
J_YELLOW WiTH ) .
[? GREEN TRACER fr—— e e -
A t ________
(XS J,

0,94
9.9.9.0'0°0/8:0:0:0 0]

————— ORIGINAL CONNECTIONS
—————— ConnecTions For A.C. PACKAGE

Figure 3—Panel wiring change required for installation of UP-971
in some models of Radiola 25

goes to terminal No. 9 on the terminal board. This may be done by means of a pair
of telephones connected in series with a 414 volt battery. One of the test points is
placed on terminal No. 9 and the other tried on the two panel leads which were con-
nected to the “Volume Control” rheostat. One of these will give a click when connection
is made to the other test point. This is the one that goes to terminal No. 9.

Solder the lead which goes to terminal No. 9, as determined above, to the long
prong of the filament switch. Resolder the other lead (yellow with green tracer) to
the “Volume Control” rheostat, exactly as it was.

In Instruction Book No. 86997 “A” edition for A.C. Package UP-971, pages 5
and 6, the following two paragraphs are not applicable to this model of Radiola 25:

“Tt will be noticed that one of the wires from the ‘Volume
Control’ rheostat runs to the right-hand voltmeter clip. Unsolder
it and resolder it to the left-hand clip, as shown in Fig. 4.”

“Unsolder either one of the two wires which go to the fila-
ment switch, and solder this wire so that it 1s on the same switch
blade as the other wire, as shown in Fig. 4.”
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PART II
Problems Arising in A.C. Operation of Radiola 28
(1) VOLTAGE READINGS

The following are the voltages obtained at the Catacomb terminal strip, when tests
are taken across the terminals indicated in the text test table. A high resistance volt-
meter of at least 600 ohms resistance per volt or the No-Current Voltmeter described in
Section 3, Part III, of these notes should be used. The allowable variation plus or minus

is approximately 5 volts,

VOLTAGE READINGS OF RADIOLA 28

Taken at Catacomb Terminal Strip—Count Terminals from Left to Right When
Facing Radiola 28

Terminals Correct Effect
1 to 21 Should measure 31 volts, normally with all Radiotrons lit and bat-
tery setting near “Off.” Positive terminal of voltmeter on No. 1.
1 to 10 Should measure 21.5 volts normally. Positive terminal of volt-
meter to No. 10.
10 to 11 Should measure 41 volts normally.
Positive terminal of voltmeter to No. 11.

(2) CATACOMB AND PANEL CONTINUITY TESTS

The following tests will show complete continuity for both external and internal
connections of the catacomb. Terminal numbers refer to terminals on Catacomb terminal
strip, counting from left to right when facing front of Radiola 28. (Figure 4.)

Both filament control and volume control rheostats should be adjusted so that half
the resistance is in the circuit, the loop removed and the cable disconnected from the
terminal strip at the rear of the catacomb.

A pair of headphones with at least 414 volts in series or a voltmeter with voltage to
give full scale deflection when connected directly across battery terminals should be used
in making this test. This arrangement will be found to be very sensitive in checking
voltage drop in various circuits.

Any failure of a circuit to meet the above tests will indicate a defective catacomb
which should be replaced with one of known operating condition.

CATACOMB TESTS (Condensers)
The Radiotrons, Cable and Loop Are to Be Removed

Terminals “ Correct Effect Incorrect Effect Caused by:
P6 to +6 ” Open Shorted cond. No. 3 or No. 4
9 to P2 Open Shorted catacomb neutralizing
condenser
9 to G6 ! Open or very faint | Shorted grid condenser
14 to 11 Open Shorted cond. No. 1

11
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CATACOMB TESTS (Coils and Connections)
The Radiotrons, Cable and Loop Are to Be Removed

Terminals Correct Effect Incorrect Effect Caused by:
2 to G1 Closed Open connection
6 to G3 Closed Open connection
7 to P3 Closed Open connection
9 to G2 Closed Open V% coil No. 2 or resistance
strip
9 to G4 Closed Open coil No. 4 or resistance strip
10 to P1 Closed Open coil No. 1
10 to P6 Closed Open coil No. 7
11 to P2 Closed Open coil No. 3
11 to P4 Closed Open coil No. 5
11 to Terminal No. 17 Closed Open coil No. 9
12 to G5 Closed Open connection
13 to P5 Closed Open connection
16 to P7 Closed Open connection
18 to P8 Closed Open connection
20 to G8 Closed Open coil No. 10
22 to G7 Closed Open coil No. 8
PANEL TESTS
With Radiotrons, Cable, Loop and Resistance Strip Removed
Terminals Correct Effect Incorrect Effect Caused by:
3t 2 Closed Open R.F. coil
5to 4 Closed Open volume control
11 to 7 Closed Open R.F. coil
13 to 11 Closed Open oscillator coil
14 to 12 Closed Open oscillator coil
16 to 11 Closed Defective 1st stage jack
(With shorted telephone
plug in 1st stage jack)
17 to 16 Closed Defective 1st stage jack
(With no telephone plug in
1st stage jack)
22 to 21 Closed Open filament control
PANEL TESTS (Condensers)
Loop Removed
Terminals Correct Effect Incorrect Effect Caused by:
8 to 6 Open Shorted loop or compensating cond.
8 to 7 Open Shorted neutralizing condenser

13



(3) RESISTANCE STRIP TESTS
listed below :
RADIOLA 28 A.C. RESISTANCES
The method described in Section 3, Part I, of these notes should be used in checking
the value of the various resistances of the resistance strip.

The values in ohms of the various resistances in the Radiola 28 resistance strip are
Count Terminals from Left to Right When Facing Radiola 28

Terminals Lower Limit Normal Upper Limit
1-2 185 190 195
*2-3 350 l 400 450
3-4 158 163 168
4-5 150 155 160
5-6 125 130 135
6-7 116 120 124
7-8 111 115 119
8-9 45 50 55

*On some models section No. 2 of the resistance strip has been left open. When this is done the
volume control is of 187.5 ohms resistance instead of 375 ohms as used when the strip is not open.

Another series of resistance values with a 250-ohm Volume
Control found in some models of Radiola 28 is given below:

Terminals Lower Limit Normal Upper Limit
1-2 260 271 282
2-3 Open Open Open
3-4 230 236.5 243
4-5 191 197 203
5-6 176 183.5 191
6-7 146 154.5 163
7-8 137 145.5 154
8-9 45 50 55

All resistance strips are interchangeable, provided the volume control has the
correct value for the strip used. This is of utmost importance as the Radiola will not
function properly when the volume control and resistance strip are not correct.

(4) CHANGES IN FACTORY BUILT A.C. RADIOLA 28

The following changes in connections and parts apply to factory built A.C. Radiolas
28 as distinguished from battery operated Radiolas 28 converted to A.C. operation.
Whisker 16 is connected to terminal 19 instead of terminal 17.
The condenser cable has an additional connection.
The output of the Radiola is taken direct from the terminal strip at the rear of
the catacomb and the plug is not used in the first stage jack.
The filament switch voltmeter pin jacks and second audio stage phone jack are
also omitted.
The instruction book accompanying the receiver refers to these changes and should
be consulted when servicing this particular model of Radiola 28.
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PART III
Problems Common to A.C. Operation of Radiolas 25 and 28

(1) A.C. PACKAGES AND CABLE

When tests are made, especially voltage readings, at the terminal strip of the cat-
acomb and trouble is found, additional tests to check the preliminary test must be
made. For example, the voltage readings should be taken at the condenser bank terminal
strip and terminal board of the R.P.A. unit. This will prevent a possible defective cable
or condenser bank from indicating trouble elsewhere. If the various tests check and
the readings at the three points are the same it may be well to assume that the trouble
is in the R.P.A. unit.

Figure 5 —Installing condenser banl of 4.C. Package UP-972

The small A.C. Package cable connecting the catacomb terminal strip of the Radiola
to the A.C. package condenser bank and the 30-ft. cable joining the condenser bank to
the R.P.A. unit of the Loudspeaker should be carefully examined to determine if the
leads at the ends of cach cablc are worn or the terminals soldered to each lead are corroded
or loose. Worn leads should be repaired or replaced.  Corroded or loose terminals should
be cleaned and resoldered.
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(2) HIGH, LOW OR NO VOLTAGE READINGS AT TERMINAL
STRIP OF RADIOLA

This condition may be caused by a defective A.C. package or R.P.A. unit. A check
at the terminal board of the R.P.A. unit will isolate the trouble to the condenser bank
of the A.C. package or cable. If the condenser bank or cable tests O.K. the R.P.A.
unit should be checked for the following indications. It is assumed that the Radiotrons
are of known operating condition and light to normal brilliancy.

No voltage at R.P.A. unit may be due to:

(a) Shorted Resistor UP-591. (Used in place of Radiotron UX-874.)
(b) Open connections at R.P.A. terminal board.

(c) Shorted 7 Mfd. or 4 Mfd. filter condenser. (This will be indicated by ex-
cessively hot plates of Rectrons UX-216-B.

(d) Shorted 2 Mfd. condensers. (Check by means of continuity test.)

Low voltage at R.P.A. Unit may be caused by:
(a) Shorted turns in high voltage winding of power transformer.
(b) Low emission Rectrons UX-216-B.
(¢) Leaky 7 Mfd. or 4 Mfd. filter condensers.
(d) Leaky 2 Mfd. condenser (located next to resistance units).
(e) Defective Resistance Units.
High voltage in R.P.A. unit may be caused by:
(a) Defective Pot magnet.
(b) Defective Resistance Units.
(c) Shorted turns in primary of power transformer.
(d) Open Resistance Units R2 or R3.

(3) NO-CURRENT VOLTMETER

When measuring the plate or filament voltages of an A.C. operated Radiola it is
necessary to use a high resistance voltmeter if true values are to be obtained. High
resistance voltmeters are expensive and scarce, consequently need exists for other means
of measuring these various voltages. A method of obtaining correct voltages with any
type of D.C. voltmeter is described below which may be relied on up to the accuracy
of the meter itself and as being more accurate on voltages from an R.P.A. unit than most
high resistance voltmeters,

The various parts and circuit diagram are shown in Figure 6. These parts con-
sist of a 0-7.5 voltmeter with multiplier, D.C. galvanometer, potentiometer, reversing
switch, safety resistance, UX-199 plug and an external voltage in excess of that to
be measured, A compensating resistance of 50 ohms, shunted across the filament prongs
of the “UX Tube Base” is necessary when using the “UX Tube Base” to measure the
flament voltage of any Radiotron UX-199 in an A.C. operated Radiola. This will
compensate for the loss of filament resistance caused by the removal of the Radiotron
UX-199.

17



The following procedure should be used when measuring any D.C. voltage.

(a) The voltmeter scale covering the voltage to be measured should be used.

(b) If not using UX-plug, disconnect it and 50-ohm resistance from circuit.

(¢) Adjust potentiometer so that voltmeter reads approximately that of the
voltage to be measured.

(d) Connect external voltage to proper “Battery” binding posts.

(e) Connect voltage to be measured to “Flexible Lead” terminals.

(f) Set “Reversing Switch’ for correct polarity (determined by experiment).

(g) With “Protective Push Button” open, adjust potentiometer by zero read-
ing of the galvanometer.

(h) After obtaining zero reading close “Protective Push Button” and readjust
potentiometer for zero reading.

(1) Voltage now indicated at voltmeter is correct voltage of circuit under
measurement.

When measuring filament voltage of an A.C. operated catacomb the “UX-Tube

»

Base,” with compensating resistance, is used to connect the source of voltage to be

measured to the test set; otherwise the operations are the same.

The theory of the “No-Current Voltmeter” is based upon the condition that when
an external voltage is applied so as to opposec the voltage of the circuit under measure-
ment, the galvanometer will read zero when the two voltages are exactly the same. The
voltmeter connected across the opposing voltage makes it a simple matter to read what
external voltage is necessary to exactly balance the circuit under measurement.

(4) DISTORTION IN THE SPEAKER

Distortion in the Reproducer unit of the Loudspeaker may be caused by any of
the following:

(a) Poor input from Radiola. (Examine Radiola.)

(b) Shorted 2 Mfd. condenser in R.P.A. unit (located next to 7 Mfd. con-
denser).

(c¢) Shorting of movable coil to pole picce of pot magnet. (Replace cone.)

(d) Defective Radiotron UX-210. (Replace Radiotron.)

(e) Leads from movable coil broken away from cone. (Make these fast with a
little shellac.)

(f) Mis-alignment of Reproducer cone.

The reproducer cone may be readily realigned by removing the front grille and very
carefully adjusting the small round head screw in the center of the cone. In making this
adjustment care must be exercised to prevent damaging the cone, which may be caused
by the screwdriver being pulled out of control by the strong magnetic ficld about the
pole piece of the pot magnet behind the cone.

18



(§) FLUTTERING

Fluttering sometimes is encountered when an A.C. installation is made. This is a
loud hum having a 60-cycle base and occurs at the resonant point when manipulating
the tuning drums.

Any means of changing the electrical constants of the audio circuits will correct this
condition. The following remedies are suggested.

(a) Change A.C. Package.

(b) Interchange Radiotrons UX-199 of Catacomb.

(c¢) Connect 30 to 50-henry choke across terminals 10 and 15 of catacomb
terminal strip. (Count from left when facing front of Radiola.)

(d) Connect 2 Mfd. condenser in series with 30-henry choke and then place
combination across terminals 15 and 22 in the Radiola 28. The choke goes
to 15 and condenser to 22.

(6) BLASTING

This condition is present when the volume control is near or at maximum, and
signals are being received from nearby stations. Interchanging the Radiotrons, keeping
those having the least microphonic tendencies in the two detector and first audio-sockets
and a change of the UX-210 may help. Also the distance from the Radiola to the Loud-
speaker should be increased. In some cases it may be necessary to insert a choke across
terminals 10 and 16 of Radiola 28 terminal strip. The primary of a Radiola 104 Loud-
speaker input transformer or the complete winding of a Radiola III-A output trans-
former has the correct impedance for this choke. This may be relied upon to clear up the
most obstinate cases of blasting.

(7) HOWLING

Howling may be caused by sound waves from the Loudspeaker setting the elements
of Radiotron UX-199 into vibration. This vibration is amplified and reproduced in the
loudspeaker. Increasing the distahce from the Loudspeaker to the Radiola and inter-
changing the Radiotrons will usually eliminate howling. The microphonic Radiotrons
should be kept in the intermediate and R.F. sockets.

(8) FADING OF SIGNALS

Fading of signals beyond the normal slight drop after the speaker has been placed
in operation may be due tc any of the following causes:
(a) Defective Radiotron UX-210. This will be accompanied by rough and
unnatural reproduction.
(b) Defective Radiotron UV-876 (or UV-886).

(¢) Defective Resistances in R.P.A. Unit. (Indicated by the defective resis-
tance becoming excessively hot. This does not apply to unit R-4, which
becomes very hot during normal operation.)
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A WORD OR TWO ABOUT SERVICE

Service goes hand in hand with sales. The well informed Radiola Dealer renders service at
time of sale in affording information as to proper installation and upkeep. Subsequent service
and repair may be required by reason of wear and tear and mishandling, to the end that Radiola
owners may be entirely satisfied.

Obviously this service can best be rendered at point of contact and therefore Dealers and
Distributors, who are properly equipped with a knowledge of the design and operation of
Radiolas, occupy a favorable position to contract for this work.

To assist in promoting this phase of the Dealers’ business the Service Division of the
RCA has prepared a series of Service Notes—of which this booklet is a part-—containing tech-
nical information and practical helps in servicing Radiolas.

This information has been compiled from experience with Radiola Dealers’ service prob-
lems, and presents the best practice in dealing with them. A careful reading of the Service
Notes will establish their value to Dealer and Distributor, and it is suggested they be preserved
for ready reference.

In addition to supplying the Service Notes the RCA, through its Service Stations, has
available to Dealer and Distributor the services of engineers who are qualified to render valu-
able help in solving service problems.

Property of Radio Corporation of America. Confidential and to be wused only by fits
authorized distributors and dealers in furnishing scrvice in connection with its apparatus.

Copyright 1926—Radio Corporation of America



Circuit Tests
RCA Radiolas 26, 24, Super-Heterodyne
and Super-VIII

PREPARED BY RCA SERVICE DIVISION

These Circuit Tests are divided into two parts, the first part covering Radiola 26
and the second part Radiolas 24, Super-Heterodyne and Super-VIIIL.

PART [--RADIOLA 26

The catacomb of Radiola 26 is mounted differently than in other Radiolas employ-
ing the standard six-tube catacomb and the connections thereto are reversed. As a
stage change switch is not used, the built-in loudspeaker is at all times connected to the
second audio stage and the phone tip pin jacks to the first stage.

TEST PROCEDURE

(1) See if the filaments of all Radiotrons are lighted. If none of the Radiotrons
light, ook for a possible cause at the filament rheostat or “A™ battery connections.

(2) If No. 3 from the left alone does not light, examine the volume control
rheostat. With volume control at 100 Radiotron No. 3 should be of equal brilliancy
with the other Radiotrons.

(3) If Radiotrons light, tap lightly with the finger the fourth Radiotron from
the left. There should be a distinct ringing noise in the loudspeaker. If this noise is
not obtained, one of the three last Radiotrons to the right may be defective.

(+) After substituting new Radiotrons in the three right hand sockets if the ring-
ing noise is not obtained check the battery voltages with a high resistance tvpe of volt-
meter.

The readings should be taken at the terminal block in the battery compartment, or
if the home battery box is used, at terminal block on the back. The plug should be re-
moved and the readings in cabinet from top to bottom and in home battery box from
left to right should be as follows:

Terminal Numbers Should Read
1to 2 4.5 volts. . If less than 3.5 replace “A” batteries.
1 to ¢ 4.5 volts. If less than 4.0 replace “C” batteries.
2 to 4 45 volts. If less than 34 replace “B” batterics.
2to 5 90 volts, If less than 68 replace “B” batteries.

If batteries test O. K. and Radiotron No. 2 from left is functioning properly a dis-
tinct click should be heard in the loudspeaker when the finger is placed on the stator
plates of the right hand condenser. Another click should be heard when the finger is
removed.



If none of the above tests give any indication of the failure, the circuit tests on the
panel and catacomb should be made to isolate the trouble. The pancl must be removed
from the cabinct in order to get at the terminal strip, and the battery cable disconnected
from the panel, which is accomplished by pulling the connection plug out in the battery
compartment. A pair of head phones with at least 414 volts in series should be used in
making this test.

CIRCUIT TESTS

The numbers of the terminals referred to in the following tests apply to the ter-
minals on the connecting strip at the rear of the catacomb. The terminals are numbered
from left to right when facing the front of the set. The designation “P” and ‘“G” refer
to plate and grid contacts of the socket indicated. For example G2 would indicate the
grid contact of the second socket. P6 would indicate the plate contact of the sixth
tube socket. In the same way the indication “F” denotes the filament contact of the
tube socket indicated by the number. The filament contacts are also noted as minus
and plus. The designation of the socket contacts are shown in Fig. 2 (page 7).

Fig. 1 (page 6) shows the continuity circuit of the standard six-tube catacomb and

is included to assist in testing catacombs.

PANEL
From To , \
Terminal No. Terminal No. Skouidiliesy
- 1 - 5 Closed
2 7 Closed thru loop
3 4 Closed
5 6 Closed
9 10 Closed
CATACOMB
Terminal No. To Should Test
3 PlandP 3 Closed
Terminal 13 Closed
3 Whisker 13 Closed
4 P2 Closed
5 G 2 Closed
7 G1,3,5 and 6 Closed
9 —F 3 Closed
10 —F 1, 2, 4, 5 and 6 | Closed
11 all + F Closed
11 G 4 Closed thru grid leak
11 P 4 Open
12 P 4 Closed
16 P 6 Closed




PART II

Radiolas 24, Super-Heterodyne and Super-VIII

The testing procedure to determine the cause of imperfect operation of Radiolas 24,
Super-Heterodyne or Super-VIII is as follows:

1. See if filaments of all the Radiotrons light. If none of the Radiotrons light look
for a possible cause in the filament switch or “BATTERY SETTING” rheostat.

Put volume control at 100. If third Radiotron from right does not light, look for
cause 1n the volume control rheostat.

2. If Radiotrons light, tap lightly with the finger, the fourth Radiotron from the
right end of catacomb. With two stages of audio amplification there should be a distinct
ringing noise in the loudspeaker. If this noise is not obtained, one of the three last
Radiotrons may be defective.

3. If after substituting new Radiotrons in the last threce sockets and still the ring-
ing noise is not obtained by tapping the fourth Radiotron, check the battery voltages
with a high resistance type voltmeter as follows:

The numbers refer to terminals on the catacomb terminal board starting at the right
when looking at the front of the panel.

== S— _ S m— - —

Terminal No.

From To Remarks
6 9 Should measure 4.5 volts and not less than 4 volts. If less
replace “C” battery. Positive terminal of voltmeter to be
placed on terminal 9.
9 10 Should measure 4.5 volts and not less than 3 volts with all tubes
lighted. If less replace the “A” batteries. Positive ter-
minal of voltmeter to be placed on terminal 10.
10 11 ‘ Should measure 45 volts. If less than 34 volts replace “B”
batteries. In Super-Heterodyne, in right hand compart-
‘ ment and in Super-VIII in the middle compartment.
11 [ 12 | Should measure 45 volts. If less than 34 volts replace “B”
‘ | batteries. In Super-Heterodyne, in left hand compartment
I and 1n the Super-VIII the upper compartment.
8 ‘ 10 | Should mecasure 3 volts when the volume control rheostat 1s at

100 and the Battery Setting rheostat is adjusted to the
proper point.




4. If batteries test O.K. trv substituting new Radiotrons for those in the first
three sockets. If the second Radiotron is working properly a distinct click should be
heard in the loudspeaker when the finger is placed on the stator plates of the right hand
variable condenser. Another click should be heard when the finger is removed.

5. If batteries are all O.K. inspect panel wiring, making sure all connections are
tight. Test the jack circuits with a telephone and battery. These circuits are shown
in the instruction book that comes with the set.

6. Test for continuity of loop between terminals 1 and 6.

-~

7. Test for continuity of oscillator coils between terminals 5 and 6 and terminals
3 and 4.

@

RADIO CORP. OF AMERICA

LEGEND | NATIONAL SERVICE DIVISION

O *WHISKERS 233 BROADWAY, N.Y. C.
AL WUMBERS REFER TO UNTS ADSACENT CATACOMB TEST

Dwg. No.NS C5-100| Date 11-16- 1925

e Dwn. By R£6 |Chaby¥  |Appa byd!

Figure 1

Continuity test circuit of standard siz-tube catacomb

8. If none of the above tests give any indications of the trouble try the following
series of tests on the catacomb without removing it from the panel. Use head phones
with at least 4.5 volts in series or voltmeter with voltage sufficient to give full scale
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deflection when connected directly across the battery terminals. The battery cable should
be disconnected from the panel during this test and the Radiotrons removed.

Terf; ;‘:Z No. To | Should Text

1  Grid of 1st socket | Open

12 | Terminal 3 1 Closed

12 P of 1st socket Closed

12 | P of 3rd socket i Closed

15 | P of 6th socket | Closed

12 Terminal 14 Closed
4 | Pof 2nd socket Closed
5 } G of 2nd socket Closed
6 P of 1st socket ‘ Open
6 G of 1st socket ‘ Closed
6 | G of 3rd socket Closed
6 G of 5th socket Closed—weak click in phones
6 | G of 6th socket | _ Closed—weak click in phones
T |— F of 3rd socket } Closed
8 |—Fof 1, 2, 4, 5, 6, socket| Closed

10 P of 4th socket ] Open

10 Catacomb Can Closed

10 All4+ F Closed

10 G of 4th socket Open

11 P of 4th socket ' Closed

13 P of 5th socket | Closed

15 P of 6th socket I Closed

If the catacomb fails to pass any of the tests in part 1 or 2 of these instructions
it should be removed from the panel and replaced by a new one. Under no circum-
stances should the lead seals on the cover plate be broken. No marks of any kind should
be made on the catacomb. Some service men have made a practice of indicating the
defect in the catacomb by markings on the catacomb cover. To indicate the defect in
the catacomb for future reference, attach tag to catacomb and note thereon observed
defect.

P -F

+F 6

Figure 2
Radiotron UV-199 Socket Terminals

"~
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A WORD OR TWO ABOUT SERVICE

Service goes hand in hand with sales. The well informed Radiola Dealer renders service at
time of sale in affording information as to proper installation and upkeep. Subsequent service
and repair may be required by reason of wear and tear and mishandling, to the end that Radiola
owners may be entirely satisfied.

Obviously this service can best be rendered at point of contact and therefore Dealers and
Distributers, who are properly equipped with a knowledge of the design and operation of
Radiolas, occupy a favorable position to contract for this work.

To assist in promoting this phase of the Dealers’ business the Service Division of the
RCA has prepared a series of Service Notes—of which this booklet is a part—containing tech-
nical information and practical helps in servicing Radiolas.

This information has been compiled from experience with Radiola Dealers’ service prob-
lems, and presents the best practice in dealing with them. A careful reading of these Service
Notes will establish their value to Dealer and Distributor, and it is suggested they be preserved
for ready reference.

In addition to supplying the Service Notes the RCA, through its Service Stations, has
available to Dealer and Distributor the service of engineers who are qualified to render valu-
able help in solving service problems.

Property of Radio Corporation of America. Confidential and to be wused only by its
authorized distributors and dealers in furnishing service in connection with its apparatus.

Copyright 1926—Radio Corporation of America



RCA RADIOLA 28

(Battery Operated)

SERVICE NOTES
PREPARED BY RCA SERVICE DIVISION

INTRODUCTION

Radiola 28 is a broadcast receiver employing the cight-tube super-heterodyne circuit.
Excellent sensitivity and selectivity characterize this circuit and ample loudspeaker
volume 1s made possible by use of dry battery power amphlifier Radiotron UX-120. A
large battery compartment is provided for all batteries which together with the loop
pick-up, makes the Radiola completely self-contained. For information regarding the
A.C. operated combination Radiola 28 and RCA Loudspeaker 104 consult Service Notes
entitled “A.C. Operation of Radiolas 25 and 28.”

Seals: Lead seals are placed on the catacomb of Radiola 28 for protection of the
dealer. Under no circumstances should a catacomb seal be broken. Broken seals indicate
tampering. The special parts that go to make up the catacomb are impregnated in a
wax compound and it is neither advisable nor practicable to attempt repairs without
proper equipment.

If tests indicate a defective catacomb replace it with a new one, returning the
defective one through the regular channels to the nearest RCA Service Station.

(1) RADIOTRON SEQUENCE

Facing the panel and counting from left to right, the input is brought into the
third Radiotron, which is a stage of tuned Radio Frequency Amplification.

The output of the third Radiotron then goes to the first tube on the left, which is
the frequency combining tube or first detector. The output of the fifth Radiotron, which
is the oscillator, is also fed into the first Radiotron, the resultant combining of fre-
quencies forming an intermediate frequency.

Lol‘c‘)p
lst Dat st IF } _T-.EF— } fnd LF :‘— Dse —: ZnaDet  IstGF 2nd GF i
I 1

- : | } Y m X120 g
- Q.
l 1 )
l \__/ 3
| 5 [ 7 (=} -

l t..

Radio Frequency (Signal) Current — -seeeseomicsssesmenens
Locat Oscillator frequency = ~—-—-—-—- -

[ntermediate frequency = o e

(ludio Frequency “

Figure 1—Radiola 28 Radiotron sequence
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The intermediate frequency signal now passes through tube No. 2 which is the first
stage of LF. amplification, then skipping tube No. 3, it passes through tube No. 4 which
is the second L.F. stage.

From Radiotron No. 4 the signal is fed into No. 6 which is the second detector.
The audio frequency current is now fed through No. 7 and then into Radiotron UX-120.
Figure 1 illustrates the Radiotron sequence and the path of the different currents
through them.

2
RO

Figure 2—Testing equipment
(2) OPEN LOOP

The symptoms of an open loop circuit in Radiola 28 are somewhat different from
those manifested by the Radiola Super-Heterodyne, emploving the six-tube catacomb.
In the latter type of Radiola an open loop circuit, or broken pig-tail of the loop tuning
condenser causes Station Selector No. 1 to have no apparent effect on tuning. Local
stations may be received, however, when selector No. 2 is in the proper position for a
certain station,

In Radiola 28, however, the loop may be entirely disconnected from the set and
nearby local stations heard when both the left and right hand drum controls are in their
normal position for a given local station. In this case, the windings of the tuned radio
frequency circuit act as a small loop, furnishing the necessary pick-up.

If the center loop connection is open with loop in place hand capacity effect will be
quite noticeable when tuning in stations.

The complete loop circuit may be tested for continuity with a battery in series with
a lamp, voltmeter or headphone (Figure 2). Place one battery lead on terminal 9,
counting left to right on the catacomb terminal strip, and the other first on terminal
No. 6 and then on No. 8. Terminal No. 9 goes to the center tap of the loop and terminals

4
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6 and 8 to opposite sides of the compensating condenser connected directly across the
loop. If test from 9 to 8 or 9 to 6 shows open, look for:

(a) Open at point where loop leads connect with loop plug contacts.

(b) Dirty connections between loop plug and loop socket.

(¢) Broken leads between loop socket and catacomb terminal board.

(d) Broken loop condenser pig-tail.

The symptoms of a broken loop condenser pig-tail will be the same as those for an

open loop. This pig-tail should therefore be carefully checked.

(3) LOOP NOT VERTICAL WHEN SEATED

To correct this condition remove loop and open lid. Loosen the four machine
screws that hold the loop socket collar assembly in place on the horizontal platform of
the frame. It will be noted that the construction of the upper and lower portions of the
loop socket assembly is similar. When loosening these four screws, keep the nuts from
turning. Having loosened the screws the entire loop socket assembly may be rotated in
an area sufficient to enable the centering of it directly below the bezel ring in the lid
of the cabinet. With the lid closed insert the loop and force it into a vertical position
bv applying pressure to the centre spindle. When a vertical position is thus attained,
remove loop from the socket taking care not to move the socket assembly from its new
position. The four screws are then tightened and the loop reinserted. In some models of
Radiola 28 a support is provided to hold the loop in a vertical position when properly
seated in its socket.

Figure 3

Raditron prongs may be cleaned with fine sandpaper

(4) RADIOTRON PRONGS

Dirty Radiotron prongs may cause noisy operation. They should therefore be care-
fully cleaned occasionally with a piece of fine sandpaper as illustrated in Figure 3. The
use of emery cloth or steel wool 1s not recommended. Before re-inserting Radiotrons in
sockets wipe the prongs and base carefully to make certain that all particles of sand are
removed.
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(S) RADIOTRON SOCKETS

In placing Radiotrons in their respective sockets care should be exercised to make
certain that the two large pins and two small pins of the Radiotrons are placed into
the two large holes and two small holes, respectively. If a Radiotron will not fit into
a socket without considerable pressure being applied, the trouble is probably due to ex-
cessive solder on one or more of the prongs. This may be removed with a file or knife.
Never try to force one in, as the design is such that they should fit in snugly without
force. It might be possible by exerting considerable pressure, to force the prongs into
the wrong holes, resulting in a filament burn-out when operated.

(6) LOOSE RHEOSTAT CONTACTS

To get at the rheostat contacts, the panel must be pulled forward. This is done
by removing the four screws which hold the panel. These are located in the top of the
battery compartment. The panel may then be pulled forward sufficiently to get at the
rheostats.

The square head set screw holding the contact arm to the shaft may now be loosened
and the contact arm readjusted or removed and bent so that it will make positive contact
with the resistance strip, making certain that the resistance strip is clean where contact
is made. Tighten set screw and slip panel back into cabinet. Replace the four screws
that were removed.

(7) OUTER EDGE OF DRUM CONTROL SCRAPING AGAINST
ESCUTCHEON PLATE OF PANEL

This condition of the control drums may be due to cither or both of the following
causes:

(a) Warped drum control. Check by placing a straight edge on the outer flat
surface of the knurled drunt control and noting any irregularity of movement by slowly
rotating the drum. If the drum control is badly warped it will be necessary to replace it.

(b) Drums not properly aligned with escutcheon. In most cases shifting the escutch-
eon plate slightly or slipping the drums on the shafts will remedy this condition.

(8) DRUMS FAIL TO HOLD POSITION

When adjustment is necessaryv due to the tuning drums slipping their position the
following procedure should be used:

(a) Remove panel from cabinet and re-adjust tension screw on the inside of the
drum. This screw controls the pressure of the friction shoe against the inside of the
opposite drum. If one drum turns too hard when the other is held, the tension screw
may be slightly loosened. Some Radiola 28 models use a drum type clutch. If these drums
slip the screws that hold the inner drum to the condenser shaft or the outer screw used to
adjust the braking action should be tightened.

(b) Should the frequency range be off calibration ascertain whether or not the
drum control is in proper relation to the condenser plates. YWhen the drum control is
set for minimum frequency the rotor plates of the condenser should be entirely inside
the stator ones. In some Radiolas the drums are keyed to the condenser plate shaft,
thus eliminating the possibility of incorrect frequency calibration due to slipping of the
drum controls of the condenser shaft. Others use a set screw and may require adjustment.

6
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(9) LOOP COMPENSATING CONDENSER

This condenser is connected in shunt to the loop circuit to compensate the loop for
increased distributed capacity in the radio frequency windings. It is adjusted at the
factory to properly balance the loop and should, therefore, not be tampered with unless
proper facilities are available for correctly adjusting it. In some Radiolas the adjusting
screw is sealed. This seal will have to be broken should adjustment be found necessary.

The most noticeable need of readjusting the compensating condenser occurs when the
Radiola seems to have lost its ability for distant reception. Having made certain that
the trouble does not lie elsewhere, the following method should be employed to determine
if adjustment of this condenser is required. The necessary equipment consists of a cali-

4 MES. 1‘*

SO0 TURNS -

#20 D.S.C. —_—

ON TUBE r—e

=4 =

0005 ho 30 OHMS B
M.F 25™ TURN

- +
|
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Figure 4—Wiring diagram of the modulated oscillator

brated modulated oscillator and a non-metallic screw driver. The circuit diagram of the
modulated oscillator used is shown in Figure 4. The coil consists of 50 turns of No. 20
D.S.C. wire wound on a 2%4-in. tube with a tap taken off at the 25th turn and connected
to the negative leg of the filament. The variable condenser has a capacity of .0005
Mfd. This oscillator will cover the frequency range of 550 to 1500 K.C. (200 to 546
meters) very efficiently. The grid condenser and leak modulate the output, the note
depending on the value of the grid leak. A four-megohm leak is recommended, but
if a lower or higher audio note is desired it is merely necessary to change grid leaks,
a higher resistance leak giving a lower note and vice versa. Do not use a variable grid
leak. The grid condenser is .00025 Mfd. A 45-volt “B” battery for plate supply is
sufficient. A UX-199 Radiotron will be found to have ample power output. This oscil-
lator will be found useful in servicing all types of receivers, adjusting compensating con-
denser on Radiola 30 and neutralizing Radiola 20. It will amply repay the dealer for
the small outlay of material and labor required.
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To determine if adjustment of the compensating condenser is necessarv proceed as
follows:

(a) Start set up in regular manner using headphones instead of
plugged in at second audio jack.

(b) Remove loop.

RCA-6T9

Figure 5—Adjusting the loop compensating condenser

(¢) Pull panel forward and place modulated oscillator in an inductive relation to
the R.F. transformer. This transformer is the first winding on the left of the long
dilecto tube located directly in front of the catacomb when looking at the front of the
Radiola, or, if more convenient, a pick-up wire from the vicinity of the oscillator wound
around the R.F. transformer winding will prove satisfactory. The oscillator is placed
in operation at 1500 K.C.

(d) Tune the Radiola, as in receiving a broadcast signal, until the modulated oscil-
lator signal is heard, carefully adjusting for its point of maximum signal strength.
When this is found it should be noted on the left control drum.

8



(e) Remove pick-up wire if used and place oscillator approximately 20 feet from
the Radiola. Replace loop and tune in the oscillator signal as before. If the maximum
signal point is different from that previously noted on the drum control the compen-
sating condenser requires adjustment.

(f) Before proceeding with the adjustment set control drum at dial point of maxi-
inum signal when not using the loop, then, with loop inserted, and using the non-metallic
screwdriver (Figure 5), alter the capacity of the compensating condenser either plus or
minus until maximum signal is again obtained. If varying the capacity of this con-
denser does not bring the signal strength back to that first noted, or if the loudest signal
is at either extreme of the condenser setting, it will be necessary to slightly shp the main
tuning condensers at their coupling in order to have the resonant point lie within the
range of the compensating condenser. In only rare cases, however, will this be found
necessary as the resonant point will generally lie within the range of the compensating
condenser.

When maximum signal strength is obtained at a certain setting of the compensating
condenser the loop is correctly balanced. This procedure should be repeated at 550
K.C. and if necessary a slight readjustment made.

For general purposes it has been found that when the circuits are checked at 1500
K.C. and then at 550 K.C. and the resonant points noted on the dial are within 1 degree
of each other the Radiola will operate satisfactorily and is properly balanced.

In the foregoing instructions, it may be taken that these resonant points are the true
peaks of these circuits. This is true only of the heterodyne detector circuit as the
resonant point with the loop in use is the average point of the two peaks of these cir-
cutts. This does not affect the adjustment, however, and when the resonant points are
together, the accuracy of the adjustment can be relied on.

(10) WEAK SIGNALS DUE TO HIGHLY SHIELDED
LOCATION

There may be found an occasional location so badly shielded that an external pick-
up will be necessary. Installations in steel buildings are at times troubled with this
shielding effect. Should this condition manifest itself, the installation of antenna
coupler AL-953 is recommended. This coupler should be installed as described in the
instruction book accompanying it. A short antenna of 25 or 30 feet in length made of
insulating wire may be erected outside of the building or if this is not convenient, hung
out of the window. The lead-in should be a continuation of the antenna itself and con-
nected to the antenna post of the coupler. A good ground such as a cold water pipe
or steam radiator should be connected to the ground post of the coupler. Thus installed
we have a low resistance antenna connected to an aperiodic coupling coil. The tuning
condenser calibration remains unchanged.

(11) D.C. BUS BAR ON REAR OF CATACOMB

The screws holding the bus bar on the rear of catacomb must always be kept tight,
otherwise noisy or intermittent reception may result. The bus bar connects the fila-
ments in parallel for battery operation. Occasionally the screws holding it in place may
become loose and for this reason they should be inspected and tightened if necessary.

9



(12) OSCILLATION
A Ruadiola 28 may at times oscillate, due to the following causes:
(a) Excessive filament voltage.
(b) Defective neutralizing conden ser between terminals 7 and 8 of the cata-
comb terminal board.
(c¢) Defective catacomb.
The remedies are obvious. Reduce filament voltage if excessive. The other units,
if thev test defective, must be replaced. Some Radiola 28 models have adjustable loop
neutralizing condensers. Refer to RCA Radiola 30A or 32 Service Notes for detailed

adjustment procedure.
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Figure 6—Correct voltage readings across battery terminal strip

(13) PROPER BATTERY CONNECTIONS

Disconnect battery terminal strip from the catacomb terminal board by loosening
the screws holding it in place. Battery readings may then be taken directly across the
various battery terminals by a high resistance type voltmeter. Figure 6 shows the
correct readings to be obtained on the battery terminal strip. Approximately a 25%
drop is permissible before renewal is necessary.

(14) LOUD SPEAKER POLARITY

In Radiolas employing Radiotron UX-120 in the last audio amplification stage it 1s
very important that the loudspeaker be so connected that the magnetic field generated
by the relatively large plate current from the 185-volt B battery will not oppose the
permanent magnetic field of the speaker pole pieces. In some Radiola UZ-1325
loudspeakers one of the leads is brown, the other black with a brown tracer. The
solid brown lead should be connected to the tip of the phone plug and the black lead
with brown tracer to the sleeve of the phone plug. In Radiolas it is standard prac-
tice to connect the phone jack in such a manner that the tip of the phone plug will
go to the plate of the audio amplifying Radiotron and the sleeve to the positive (+)

10



B battery terminal. If clectromagnetic speakers similar to the UZ-1325 are incorrectiy
connected, they will soon lose their sensitivity through a weakening of the permancnt
magnetism of the pole pieces. When the leads are properly connected, the magnetic
field generated by the steady plate current in the speaker coils intensifies the permanent
magnetic field of the pole pieces and maintains the permanent magnetism,

If there 1s doubt of the correct connection, loud speakers with metallic diaphragms
such as UZ-1825 should be so adjusted that the diaphragm just strikes the actuating
magnets or pole pieces as will be evidenced by a clattering noise when loudest notes are
played. Reversing the loudspeaker leads will either accentuate or lessen the clattering.
That counection which gives greatest clattering is the correct one to use. The speaker
should then be readjusted so that no clattéring occurs on the greatest volume desired.

In Radiola loudspeaker models 100, 102 and 104, however, the polarity is not an

important factor. They should accordingly be connected in the manner that gives the
most pleasing reproduction.

® ®

SOCKETS
1-3-5-7

© ©

(15) FILAMENT POLARITY

When testing the filament circuits of Radiola 28 it will be noted that the polarity
of the filament contacts of each cataconb socket reverses from that on either side, mak-

~

ing four sockets with one combination and four with another. Figure 7 illustrates the

Fig. T~—Filament polarity
of the various catacomb
sockets

correct polarity of the various sockets and when testing catacombs this must be kept
in mind.

(16) CATACOMB AND PANEL CONTINUITY TEST

In making the tests for continuity in both the external and internal connections of
the catacomb both filament control and volume control rheostats should be adjusted so
that half the resistance is in the circuit, the loop in place (except for condenser panel
test) and the power supply cable disconnected from the terminal strip at the rear of
the catacomb.

A pair of headphones with at least 414 volts in series or a voltmeter with voltage
sufficient to give full scale deflection when connected directly across battery terminals
should be used in making this test. This arrangement will be found to be very sensitive
in checking voltage drop in various circuits.

11
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Figure 8—Radiola 28 continuity diagram
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The contacts of the test equipment should be placed across the terminals indicated
under the colum marked “Terminal” and the results should be as indicated under the
column marked “Correct Effect.” If the results are negative the cause of such negative
effect will be found in the last column under the heading “Incorrect Effect Caused By.”
The first colum indicates the circuit under test.

The numbers of the terminals referred to in these tests apply to the terminals on
the connecting strip at the rear of the catacomb frame assembly. The designation “P”
and “G” refer to plate and grid contacts of the socket indicated by the number follow-
ing. For example G2 indicates the grid contact of the second socket; P7 indicates
the plate contact of the seventh tube socket. The coil numbers referred to in the right
hand column will be found in Figure 8.

PANEL TEST

The various pancl parts are comprised in the following tests:

Circuits Terminals Correct Effect Incorrect Effect Caused by:
Loop 6 to 8 Closed Openloop
6 to 9 Closed Open 1% loop
8§ to 9 Closed Open V4 loop
R. F. Coil 7 to 11 Closed Open R. F. coil
2 to 3 Closed Open R. F. coil
Osc. Coil 12 to 14 Closed Open oscillator coil
11 to 13 Closed Open oscillator coil
Rheostat 21 to 22 Closed Open filament rheostat or
switch
Vol. Control 4 to 5 Closed Open volume control
Jacks 16 to 17 Closed Defective 1st A. F. jack
18 to 19 Open Defective 2nd A. F. jack

PANEL TEST (Condensers)
(Loop Removed)

Circuits | Terminals Correct Effect Incorrect Effect Caused by:
Loop 6 to 8 Open Shorted loop tuning or com-
pensating condenser
7 to 8 Open Shorted loop neutralizing
condenser
CATACOMB TEST (Condensers)
Circuit Terminals Correct Effect Incorrect Effect Caused by:
Grid G2 to P2 Open Shorted condenser No. 5
G7 to 22 Open Shorted condenser No. 2
Plate P6 to 1 Open Shorted condenser No. 4
P6 to 22 Open Shorted condenser No. 3

13



CATACOMB TEST (Coils and Connections)

Circuit Terminals | Correct Effect Incorrect Effect Caused by
Grid G1 to 2 Closed Open connections
G2 to 3 Closed Open 15 coil No. 2
G3 to 6 Closed Open connections
G4 to 9 Closed Open coil No. 4
G5 to 12 Closed Open conneetion
G6 to +F6 Closed Open grid leak or if loud
through click, shorted grid leak or
grid leak grid condenser
G7 to 14 Closed Open coil No. 8
G8 to 20 Closed Open coil No. 10
Plate Pl to 10 Closed Open coil No. 1
P2 to 11 Closed Open coil No. 3
P3 to 7 Closed Open connections
P4 to 11 Closed Open coil No. 5
P5 to 13 Closed Open connections
P6 to 10 ' Closed Open coil No. 7
P7 to 16 Closed Open connections
P8 to 18 Closed Open connections
11 to 1% Closed Open cotl No. 9
Filaments 1 to +F1 Closed Open + filament lead
1 to +F2 Closed Open - filament lead
1 to +F3 Closed Open + filament lead
1 to +F4 Closed Open + filament lead
1 to +F5 Closed Open + filament lead
1 to +F6 Closed Open + filament lead
1 to +F7 Closed Open + filament lead
1 to +F8 Closed Open + filament lead
Battery Switch on
22 to —F1 Closed Open — filament lead
22 to —F2 Closed Open — filament lead
22 to —F3 Closed Open — filament lead
22 to —F4 Closed Open — filament lead
22 to —F5 Closed Open — filament lead
22 to —F6 Closed Open — filament lead
22 to —F7 Closed Open — filament lead
22 to —F8 Closed Open — filanent lead

If the catacomb fails to pass any of the above tests it should be removed from the
panel and replaced by a new one. Under no circumstances should the lead seals on the
cover plate be broken. No marks of any kind should be made on the catacomb. To
indicate the defect in the catacomb for future reference, attach tag to catacomb and

note thercon observed defect.
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This circuit diagram is not intended for use in cheeking continuity tests. Usc

the continuity wiring dizgram illustrated in Figure 7, page 12, for such tests.
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A Word or Two About Service

Service goes hand in hand with sales. The well informed Radiola Dealer renders service at
time of sale in affording information as to proper installation and upkeep. Subsequent service
and repair may be required by reason of wear and tear and mishandling, to the end that Radiola
owners may be entirely satisfied.

Obviously this service can best be rendered at point of contact and therefore Dealers and
Distributors, who are properly equipped with a knowledge of the design and operation of
Radiolas, occupy a favorable position to contract for this work.

To assist in promoting this phase of the Dealers’ business jhe National Service Division
of the RCA has prepared a series of Service Notes—of which this booklet is a part—containing
technical information and practical helps in servicing Radiolas.

This information has been compiled from experience with Radiola Dealers’ service prob-
lems, and presents the best practice in dealing with them. A careful reading of these Service
Notes will establish their value to Dealer and Distributor, and it is suggested they be preserved
for ready reference.

In addition to supplying the Service Notes the RCA, through its Service Stations, has
available to Dealer and Distributor the services of engineers who are qualified to render valu-
able help in solving service problems.

Pro{’ergy of Radio Corporation of America. Confidential and to be wused only by its
authorized distributors and dealers in furnishing service in comnection with its apparatus.

Copyright 1926—Radio Corporation of America



RADIOLA 30 SERVICE NOTES

Prepared By

NATIONAL SERVICE DIVISION
NS-30-2

INTRODUCTION

Radiola 30 is a complete, self contained, radio broadcast receiver of the super-heterodyne
tvpe operating entirely from an A.C. source of supply. (Figure 1.) The service problems en-
countered will not be materially different from those encountered in Radiola 28 and Radiola
104 Loudspeaker. However, the circuits are not identical and tests are not the same. The
Radiola 100 Loudspeaker unit is used and the Service Notes prepared for it may be found

useful.

Figure 1—DBacl: view of Radiola 30 showing arrangement of parts

The notes are divided into three sections, namely: Panel Assembly and Loop, Loudspeaker
Assembly, and Rectifier-Power-Amplifier Unit. The particular section desired (as conditions
may warrant) should be consulted when service work is performed.
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PROTECTIVE SEALS AND THEIR USE

The lead seals placed on various units of Radiola 30 by R. C. A. are for the protection
of the dealer. Broken seals indicate tampering.

Under. no circumstances should a catacomb seal be broken. The special parts that go to
make up the catacomb are impregnated in a wax compound and it is neither advisable nor prac-
ticable to attempt repairs without proper equipment. If tests indicate a defective catacomb re-
place it with a new one, returning the defective one through the regular channels to the nearest
R. C. A. Service Station.

With exception of the catacomb seals, a service man many find it necessary to break
those on other units in order to make repairs. In such instances he should replace those broken
by suitable substitute seals when the repair work is finished. Thus he is aided in determining
whether any trouble that may develop later is due to tampering or ordinary wear and tear of
assembled parts. The unit that has been tampered with will be indicated by a broken seal. This
information places the dealer in a preferred position when it is found necessary to render a bill

for service.



PART I

Panel Assembly and Loop

(1) RADIOTRON SEQUENCE

Facing the panel and counting from left to right, the input is brought into the third Radio-
tron, which is a stage of tuned Radio Frequency Amplification.

The output of the third Radiotron then goes to the first tube on the left, which is the
frequency combining tube or first detector. The output of the fifth Radiotron, which is the
oscillator, is also fed into the first Radiotron, the resultant combining of frequencies forming an

intermediate frequency.

The intermediate frequency signal now passes through tube No. 2, which is the first stage
of I.F. amplification, then skipping tube No. 3, it passes through tube No. 4 which is the second

L.F. stage.
e T UX= 210
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Figure 2—Radiotron sequence and path of the different currents.

From Radiotron No. 4 the signal is fed into No. 6, which is the second detector. The audio
frequency current is now fed through Radiotron No. 7 and Radiotron UX-210 in the R. P. A,
unit. Figure 2 illustrates the Radiotron sequence and the path of the different currents through

them.




(2) OPEN LOOP

The symptoms of an open loop circuit in Radiola 30 are somewhat different from those
manifested by the Radiola Super-Heterodyne, employing the six-tube catacomb. In the latter
type of Radiola an open loop circuit, or broken pig-tail of the loop tuning condenser causes
Station Selector No. 1 to have no apparent effect on tuning. Local stations may be received,
however, when selector No. 2 is in the proper position for a certain station.

In Radiola 30, however, the loop may be entirely disconnected from the set and nearby
local stations heard when both the left and right hand drum controls are in their normal position
for a given local station. In this case, the windings of the tuned radio frequency circuit act as a
small loop, furnishing the necessary pick-up.

It will be somewhat difficult, therefore, to tell whether or not the loop circuit is open
without testing it for continuity. In general, if the center terminal of the loop terminal strip
were open very little effect on local stations would be noted. If either leg of the loop were open
signal strength from local stations would be considerably reduced-—it is doubtful whether dis-
tant stations would be heard at all.

The complete loop circuit may be tested for continuity with a battery in series with a lamp,
voltmeter or headphone. Place one battery lead on terminal 9, counting left to right on the
catacomb terminal strip, and the other first on terminal No. 6 and then on No. 8. Terminal
No. 9 goes to the center tap of the loop and terminals 6 and 8 to opposite sides of the com-
pensating condenser connected directly across the loop. If test from 9 to 8 or 9 to 6 shows open,
look for:

(a) Open at point where leads are connected on loop terminal strip.
(b) Open in loop cable.

(¢) Open in compensating inductance.

(d) Broken loop pig-tail.

The symptoms of a broken loop condenser pig-tail will be the same as those for an open
loop. This pig-tail should therefore be catefully checked.

(3) RADIOTRON SOCKETS

In placing Radiotrons in their respective sockets care should be exercised to make certain
that the two large pins and two small pins of the Radiotrons are placed into the two large
holes and two small holes, respectively. If a Radiotron will not fit into a socket without
considerable pressure being applied, the trouble is probably due to excessive solder on one or
more of the prongs. This may be removed with a file or knife. Never try to force one in, as
the design is such that they should fit in snugly without force. It might be possible by exert-
ing considerable pressure, to force the prongs into the wrong holes, resulting in a filament
burn-out.



(4) RADIOTRON PRONGS

Dirty Radiotron prongs may cause noisy operation. They should therefore be carefully
cleaned occasionally with a piece of fine sandpaper as illustrated in Figure 8. The use of emery
cloth or steel wool is not recommended. Before re-inserting Radiotrons in catacomb wipe the

prongs and base carefully to make certain that all particles of sand are removed.

Figure 3—Radiotron prongs may be cleaned with fine sandpaper

(5) LOOSE RHEOSTAT CONTACTS

To get at the rheostat contacts, the panel must be released from the metal track and pulled
forward. This is done by opening up the back panel of the Radiola and slipping the panel
retaining pins through the small opening in the track. The main panel may then be pulled
forward sufficiently to get at the rheostats.

The square head set screw holding the contact arm to the shaft may now be loosened and
the contact arm readjusted or removed and bent so that it will make positive contact with the
resistance strip, making certain that the resistance strip is clean where contact is made. Tighten
set screw and slip panel back into cabinet. The pins will fall in their respective slots in the

track when the panel is pushed into the cabinet.
7
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(6) OUTER EDGE OF DRUM CONTROL SCRAPING AGAINST
ESCUTCHEON PILATE OF PANEL

This condition may be due to two causes:

(a) Warped drum control. Check by placing a straight edge on the outer flat surface of
the knurled drum control and note any irregularity of movement by slowly rotating the drum.
If the drum control is badly warped it will be necessary to replace it.

(b) Condenser improperly aligned. To correct this condition remove front panel as pre-
viously instructed and adjust the mounting screws of the condenser. The two mounting screws
that hold the back end plate of the condenser pass through clongated holes in the metal frame,
thus allowing a degree of play sufficient for adjustment purposes.

(7) NOISY RECEPTION CAUSED BY SCRAPING DIALS

Occasionally noisy reception is encountered which cannot be traced to electrical causes.
A close inspection of the dials will show the cause of this trouble.

The tuning drums may be thrown out of alignment, causing the metal dials to scrape against
each other. This scraping, while not in any way connected with the electrical circuits, affects
the characteristics of the circuits and results in distorted sound production from the loudspeaker.
The remedy consists of adjusting the drum hex nuts to provide the necessary clearance so that
scraping ‘will not take place. If adjusting these hex nuts does not provide the necessary clear-
ance the points touching should be filed until clearance results. Care should be taken to prevent
scratching the dials.

(8) DRUMS FAIL TO HOLD POSITION

The following method should be employed in adjusting the tuning drums to their proper
position.

(a) Remove panel from cabinet and re-adjust tension screw on the inside of the drum.
This screw controls the pressure of the friction shoe against the inside of the opposite drum.
If one drum turns too hard when the other is held, the tension screw may be slightly loosened.

(b) Should the frequency range he off calibration ascertain whether or not the drum control
is in proper relation to the condenser plates. When the drum control is set for minimum
frequency the rotor plates of the condenser should be entirely inside the stator ones. In some
models the drums are keyed to the condenser plates, thus eliminating the possibility of incor-
rect frequency calibration due to slipping of the drum controls on the condenser shaft.

(9) LOOP COMPENSATING CONDENSER

This condenser is connected in shunt to the loop circuit to compensate the loop for increased
distributed capacity in the radio frequency wind ngs. It is adjusted at the factory to properly
balance the loop and should, therefore, not be tampered with unless proper facilities are avail-
able for correctly adjusting it. In some models the adjusting screw is sealed. This seal
will have to be broken should adjustment be fouad necessary.

The most noticeable need for readjusting the compensating condenser occurs when the
Radiola seems to have lost its ability for distant reception. Having made certain that the
trouble does not lie elsewhere, the following method should be employed to determine if
adjustment of this condenser is required. The necessary equipment consists of a calibrated

8



modulated oscillator and a non-metallic screw driver. The circuit diagram of the modulated
oscillator used is shown in Figure 4. The coil consists of 50 turns of No. 20 D.S.C. wire wound
on a 214-in. tube with a tap taken off at the 25th turn and connected to the negative leg of the
filament. The variable condenser has a capacity of .0005 Mfd. This oscillator will cover the
frequency range of 550 to 1500 K.C. (200 to 546 meters) very efficiently. The grid condenser
and leak modulate the output, the note being dependent on the value of the grid leak. A four-
megohm leak is recommended, but if a lower or higher audio note is desired it is merely neces-
sary to change grid leaks, a higher resistance leak giving a lower note and vice versa. Do not
use a variable grid leak. The grid condenser is .00025 Mfd. A 45-volt “B’ battery for plate
supply is sufficient. A UX-199 Radiotron will be found to have ample power output. This
oscillator will be found useful in servicing all types of receivers, adjusting compensating con-
denser on Radiola 28 and neutralizing Radiola 20. It will amply repay the dealer for the
small outlay of material and labor required.

A

00025
II
i
“VWWWW- ux199 o
4 MES.
SO TURNS =
#20 D.6.C. =
ON TuBE VOLTS =—_
22" DiA. 45 VOLTS N
=~ =
0005 b 30 OHMS >
M.E 25™ TURN

4.5 VOLTS

Figure 4—Wiring diagram of the modulated oscillator

To determine if adjustment of the compensating condenser is necessary proceed as
follows :—

(a) Start set up in regular manner using headphones instead of loudspeaker, plugged in
at external speaker jack.

(b) Disconnect all three loop connections at loop terminal strip.

(¢) Remove back from cabinet and place modulated oscillator in an inductive relation to
the R.F. transformer. This transformer is the first winding on the left of the long dilecto tube
located directly in front of the catacomb when looking at the front of the Radiola. If
more convenient, a pick-up wire from the vicinity of the oscillator wound around the R.F.
transformer winding will prove satisfactory. The oscillator is placed in operation at 1500 K.C.

9



Figure 5—Adjusting the compensating condenser with a non-metallic screw-driver

(d) Tune the Radiola, as in receiving a broadcast signal, until the modulated oscillator
signal is heard, carefully adjusting for its point of maximum signal strength. When this is
found it should be noted on the left control drum.

(¢) Remove pick-up wire if used and place oscillator approximately 20 feet from the
Radiola. Reconnect loop terminals and tune in the oscillator signal as before. If the maximum
signal point is different from that previously noted on the drum control the compensating
condenser requires adjustment.

(f) Before proceeding with the adjustment set control drum at dial point of maximum
signal when not using the loop, then, with loop connected, and using the non-metallic screw-
driver (Figure 5), alter the capacity of the compensating condenser either plus or minus until
maximum signal is again obtained. If varying the capacity of this condenser does not bring the
signal strength back to that first noted, or if the loudest signal is at either extreme of the con-
denser setting, it will be necessary to slightly slip the main tuning condensers at their coupling
in order to have the resonant point lie within the range of the compensating condenser. In
only rare cases, however, will this be found necessary as the resonant point will generally lie
within the range of the compensating condenser.

When maximum signal strength is obtained at a certain setting of the compensating con-
denser the loop is correctly balanced. This procedure should be repeated at 550 K.C. and if
necessary a slight readjustment made,

For general purposes it has been found that when the circuits are checked at 1500 K.C. and
then at 550 K.C. and the resonant points noted on the dial are within 1 degree of each other the
Radiola will operate satisfactorily and is properly balanced.

In the foregoing instructions, it may be taken that these resonant points are the true peaks
of these circuits. This is true only of the heterodyne detector circuit as the resonant point with
the loop in use is the average point of the two peaks of these circuits. This does not affect the

adjustment, however, and when the resonant points are together, the accuracy of the adjustment
can be relied on.
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(10) WEAK SIGNALS DUE TO HIGHLY SHIELDED LOCA-
TION

There mayv be found an occasional location so badly shielded that an external pick-up will
be necessary. Installations in steel buildings are at times troubled with this shielding effect.
Should this phenomenon manifest itself, a short antenna of insulated wire not over 25 or 30 feet
in length may be erected outside of the building or may be conveniently hung out of a window
although it would, of course, be better to get it away from the absorbing effect of the building.
if possible. This antenna should be inductively coupled to the loop of Radiola 30 by winding a
few turns of the lead-in, which should preferably be a continuation of the antenna itself, to a
diameter of eight or nine inches, placing this coil at rear of the left compartment and in inductive
relation to the loop. (Figure 6.) Enough wire should be left over after forming this coupling
coil to serve as a ground lead, connecting same preferably to a cold water pipe by means of an
approved ground clamp. It will be noted that no connections whatsoever are made in this length
of wire from the far end of the antenna until connected to ground. Thus installed we have a
low resistance antenna conveying the Radio waves to an aperiodic coupling coil, to be picked up
by the loop of Radiola 30 and transmitted to the tuning elements in the usual manner. The loop
loses its directional effect, but the loop tuning condenser calibration remains unchanged.

Figure 6—DProper installation of the coupling coil when using a small outdoor antenna to bring
in signals in a highly shielded location

11
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(11) CATACOMB AND PANEL CONTINUITY TEST

Both filament control and volume control rheostats should be adjusted so that half the
resistance is in the circuit, the loop connections opened and the power supply cable disconnected

from the terminal strip at the rear of the catacomb.

A pair of headphones with at least 414 volts in series or a voltmeter with voltage sufficient
to give full scale deflection when connected directly across battery terminals should be used in
making this test. This arrangement will be found to be very sensitive in checking voltage drop

in various circuits.

The contacts of the test equipment should be placed across the terminals on the catacomb
terminal board indicated in the test table below under the column marked ‘“Terminal”” and the
results should be as indicated under the column marked ‘“Correct Effect.”” If the results are
negative the cause of such negative effect will be found in the last column under the heading

“Defect.” The first column indicates the circuit under test.

The designation “P” and “G” refer to plate and grid contacts of the socket indicated by
the number following. For example G2 would indicate the grid contact of the second socket;
P7 would indicate the plate contact of the seventh tube socket. The coil numbers referred to

in the right hand column will be found in Figure 7.

If the catacomb fails to pass any of the above tests it should be removed from the panel
and replaced by a new one. Under no circumstances should the lead seals on the cover plate
be broken. No marks of any kind should be made on the catacomb. To indicate the defect in

the catacomb for future reference, attach tag to catacomb and note thereon observed defect.

The following tests will show complete continuity for both external and internal connec-

tions of the catacomb.

CATACOMB TEST (Coils and Connections)
(Remove Terminal Strip)

Circuits Terminal Correct Effect Defect
Grid 2toG1 Closed Open connection
5to G2 Closed Open 14 coil No. 2, resistance strip,
or catacomb connection
6to G3 Closed Open connection
9t G 4 Closed Open coil No. 4, or resistance strip
12 to G 5 Closed Open connection
20 to G 8 Closed Open coil No. 10
22 to G 7 Closed Open coil No. 8

13



CATACOMB TEST (Coils and Connections)—C ontinued

Correct Effect

Circuits Terminal Defect
i !
Plate 7 to P 3 Closed Open connection
10 to P 1 Closed Open coil No. 1
10 to P 6 Closed Open coil No. 7
11 to P 2 Closed Open coil No. 3
11 to P 4 Closed Open coil No. 5
11 to Term. 17 Closed Open coil No. 9
13 to P 5 Closed Open connection
16 to P 7 Closed Open connection
18 to P 8 Closed Open connection
Filament 4+ F1ltol Closed Open connection
—F1to}+F2 Closed Open connection
—F1to4 Closed Open connection
—F2to5 Closed Open connection
+ F3tos Closed Open connection
—F3to9 Closed Open connection or resistance strip
—F38to-+F4 Closed Open connection
—F4to9 Closed Open connection
—F4to}+F5 Closed Open connection
— F 5to014 Closed Open connection or resistance strip
—F5to-+Fe6 Closed Open connection
—F 6 to 14 Closed Open connection
—F6to-+F7 Closed Open connection
— F 7to014 Closed Open connection or resistance strip
—F7t0-+F8 Closed Open connection
— F 8to 22 Closed Open connection
CATACOMB TEST (Condensers)
Resistance Strip Removed
Circuits Terminal Correct Effect Defect
Grid +F6toG6 Open or very weak Shorted grid condenser or grid
leak
G7to4F7 Open Shorted condenser No. 2
Plate —Fé6toPé6 Open Shorted condenser No. 8

14



The various panel parts are comprised in the following tests:—

PANEL TEST
(Terminal Strip Removed)
|
Terminal ‘ Correct Effect Defect
22 to 21 Closed Open filament rheostat
19 or 17 to 16 Closed Defective contact in first stage jack
14 to 12 | Closed Open Oscillator coil
13 to 11 | Closed Open Oscillator coil
11 to 7 Closed Open primary of R.F. transformer
5 to 4 Closed Open volume control rheostat
3 to 2 Closed Open secondary of R.F. trans-
former
Replace Terminal Strip
9 to 8 Closed Open one-half loop
9 to 6 Closed Open one-half loop

PANEL TEST (Condensers)
Loop Disconnected

Terminal | Correct Effect Defect
8 to 6 Open Short in either or both loop tuning or
compensating condenser
8 to 7 Open Shorted neutralizing condenser

(12) RESISTANCE STRIP TEST

The resistances of the strip mounted directly behind the catacomb can best be checked by
a Resistance Bridge. If this is not available the voltmeter ammeter method can be applied. A
milliammeter with a scale of 0-500 should be used and a voltage applied that will give a sub-
stantial reading. A circuit diagram of this method is shown in Figure 8.

The resistance may then be calculated by the use of Olms law.

R — E‘_ Where R equals ohms, E equals
1 [volts and I equals amperes
Volts
or 1000 ——
Milliamperes

Since the current reading is taken in milllamperes (or g5 ampere) it is necessary to
multiply by 1000 to get the resistance value in ¢hms.

The resistance strip terminals will be found numbered from left to right in Figure 7.

The values of resistance for the different sections of the strip are tabulated in the follow-

ing table when a 375-ohm volume control is used.
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Resistance Terminals Lower Limil Normal Upper Limit
1—2 185 190 195
2—3 350 400 450
3—4 158 163 168
4—5 150 155 160
5—6 125 130 135
6—7 116 120 124
7—8 111 115 119
8—9 45 50 55

4 Acros9 ReE9. _ E YOLTS
To Be R= 5 OR 000 wrCiamPeRES
MEASURED
o-7 6 VOLTS
0-500 30 OHMS
MA
\_/

Figure 8—Wiring diagram for resistance measurement

When the volume control is af 250 ohms resistance the following are the correct values:

Resistance Terminals Lower Limit Normal Upper Limit
1—2 260 271 282
2—3 Open Open Open
3—4 230 236.5 243
4—5 191 197 203
5—6 176 183.5 191
6—7 146 154.5 163
7—8 137 145.5 154
8—9 45 50 55

16



PART 11

Loudspeaker Assembly

The loudspeaker incorporated in Radiola 80 (Figure 9), is a standard Model 100 unit with
a special mounting for the cone. This speaker is carefully adjusted at the factory and shauld
be very stable in operation regardless of volume. Should adjustments seem necessary the quality
of output may first be checked by plugging a speaker of known quality into the jack provided for
an external speaker (in left compartment), and the quality of reproduction noted. This will
isolate trouble to the loudspeaker or other units.

A\

2 Lo

L Il

Figure 9—Details of loudspeaker unit

(1) DISTORTION OR RATTLE

If distortion or rattle is isolated to the reproducer unit, look for:
(a) Foreign matter interfering with armature action.

(b) Armature striking pole pieces.

(c) Excessive pressure on stylus.

(d) Bent stylus.

(e) Loose or bent connecting rod.

(f) Defective cone.

17



On examination it will be seen that the armature vibrates between the pole pieces, this
motion being transmitted through the stylus to the thrust lever. The thrust lever is held rigidly
to one side of the end frame. It is attached to the cone by the connecting rod. Dirt at any of
these points may cause distortion.

If the stylus is bent, straighten it. The cone is attached to the connecting rod by means of
a small nut. The end of the connecting rod is threaded. Make certain that the nut is drawn up
tight holding the cone rigidly to the connecting rod.

If the forego-ing has been checked and found to be O.K. note whether or not the armature
is striking the pole pieces. There should be a space approximately .010 inch clearance between
the armature and the pole pieces. This applies to both ends of the armature. To adjust the

Figure 10—Constructional details of spacer tools

armature correctly it will be first necessary to make a set of spacer tools (Figure 10). These are
made of 14" stock phosphor bronze .010” thick and bent to give two surfaces .091” apart. Two of
these tools are necessary. After the two screws are loosened at each end of the armature these
tools are inserted at each end between the armature and pole pieces (Figure 11). The screws
are then tightened with the spacer tools in place. This completes the adjustment.

Excessive pressure on the stylus can be relieved by applying a hot soldering iron at the
soldered connection. When the solder melts the stylus will automatically assume its correct
position. The iron should then be removed and the solder allowed to harden.

A loose or bent connecting rod will be disclosed by inspection and should be tightened or
straightened. If the bend is excessive it may be necessary to install a new rod.

The various points covered by the foregoing should be checked in the order in which they
are listed. The entire reproducer unit may be removed from the cabinet by removing the screws
holding it to the front of the cabinet. The terminal leads must also be disconnected.

18



(2) REPLACING BURNED-OUT FIELD COILS

Should it become necessary to replace the field coils because of burn-out or other causes
the following procedure should be used.

1.

2.

10.
11.

12,

13.

Remove back panel from the Radiola.

If A.C. Package condenser bank or large filament condensers are in upper (speaker)
compartment they must be removed. The screws holding them should be removed, but
the electrical connections left intact. There is sufficient cable to allow moving to the
lower compartment temporarily.

Remove the nuts that hold the speaker frame to the felt padding. The speaker is
then lifted clear of the Radiola, first disconnecting the various fastenings holding it.
These fastenings should be tagged to provide for replacing in correct position.

Remove the small nut holding the cone to the connecting rod.

Remove the nut and lock washer from the two upper screws holding the speaker unit
to the speaker frame.

Unscrew and remove the lower supporting screw. The unit may then be removed from
the frame. Be careful not to strain the connecting rod or damage the cone when pulling
it out.

Remove from the unit the three supporting screws.

Place a piece of iron on the ends of the horseshoe magnet and slide the motor off. The
piece of iron takes the place of the motor and acts as a keeper on the magnet.

Remove the screw holding the thrust lever to the motor frame.
Unsolder the thrust lever from the stylus.
Remove the two armature screws.

Disassemble the motor by removing the two countersunk screws. The coils are then
accessible and the armature is still in position in the center of the coils.

Slip one coil over the free end of the armature and then slip the second coil off the
armature and stylus. All parts before re-assembling should be thoroughly cleaned
and freed from any trace of dust or dirt and metal filings. Use a brush to remove for-
eign matter. Do not use a liquid cleaner as corrosion may result.

The re-assembly should be a reversal of the operation just described.

1.

Place the coils in their proper position around the armature. The small length of wire
connecting the two coils in series should be at the outside of each coil when assembled.

Place the coils with armature in position on one of the motor side pieces. Place the
other motor side pieces in plaee and screw the assembly together by means of the coun-
tersunk screws.

Place the thrust lever in position and screw it in place, but db not solder the stylus.

Replace the armature screws, but do not tighten them.
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10.

11.
12.
13.

Insert the spacer tools in position as shown in Figure 11 and tighten the armature
screws. It may be necessary to do this several times before the armature is correctly
adjusted.

Remove the keeper and place the motor in position on the horseshoe magnet. Line
the motor up horizontally with respect to the sides of the magnet and tighten screws
to magnet.

Replace unit on frame. Place the connecting rod through the cone. Replace the
two screws and supporting strap and make the unit fast to the frame. Be careful to
adjust the unit so that the connecting rod is correctly lined up with the cone before
tightening.

Lock the cone to the connecting rod by means of the small nut that was removed from
the inside when disassembling.
Solder the stylus to the thrust lever.

Replace the assembly in the upper compartment and replace the nuts that hold it in
place.

Reconnect the leads to the speaker.
Replace any condensers removed.

Replace back panel of the Radiola cabinet.

(3) REPLACING A DEFECTIVE CONE

To replace a damaged or defective cone the following procedure is necessary.

1.

10.

11.

13.

S B TRA S LIRS

Remove the complete assembly from the cabinet as described in paragraphs 1, 2, 3 of
Section No. 2.

Remove the small nut inside the cone holding the connecting rod.

Remove the four screws at the four cardinal points of the cone edge,

Remove the remaining eight screws.

Remove the outer clamping ring.

Remove the cone.

Put new cone in place. The center of the cone should pass over the connecting rod.

Replace the outer clamping ring and replace the last eight screws removed. Do not
tighten down at this point.

Carefully center the cone and replace the small nut that fastens the cone to the con-
necting rod.

Replace the four screws at the four cardinal points of the cone edge. Take up
gradually on all screws until they are properly seated.

Make operating tests and necessary adjustments.

Replace the assembly in cabinet. Replace the nuts that hold the speaker to the felt
pad and connect all leads.

Replace any condensers removed and replace back panel of cabinet.
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(4) HOWLING

This is caused by microphonic action-of UX-199 Radiotrons in the catacomb. The sound
waves striking a microphonic Radiotron will cause the elements to vibrate which, in turn, will
be reproduced in the loudspeaker. Conditions being favorable, the howl may increase in intensity
and drown out the broadcast signal.

The remedy lies in interchanging the Radiotrons. Counting from the left, when facing the
front of the Radiola, Radiotrons five and six should be interchanged. If this does not stop the
howl then try interchanging Radiotrons two and three and four and seven. A final change of
Radiotrons one and six should be made if the preceding shifts do not remedy the condition.
Radiotrons six, one and three are respectively, the most sensitive to microphonic action.

Figure 11—Use of spacer tools in armature adjustment

(5) BLASTING

Local acoustical conditions may sometimes cause blasting with the volume control adjusted
near to, or at maximum, when receiving signals from nearby stations. When this effect occurs—

(a) Check loudspeaker for proper adjustment.
(b) Interchange Radiotrons—Radiotrons should be matched as described in Section No. 4.

(¢) Adjust the small neutralizing condenser between terminals 7 and 8 of the catacomb
terminal strip. Some models have this condenser made so as to allow adjustment.
If it is not properly adjusted the Radiola may be operating too close to the oscillation
point and on a loud signal will break into oscillation. This will give the effect of a
loud blast.

(d) Add choke across terminals 10 and 16 of catacomb terminal strip. This choke should
be the primary of a Radiola 30 input transformer or the complete winding of a Radiola
III-A output transformer. This may be relied on to clear up the most obstinate cases
of blasting.

21
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PART III

Rectifier-Power- Amplifier Unit

Servicing the R.P.A. unit of Radiola 30 will be found very similar to that in the R.C.A.
Loudspeaker Model 104. The unit is not the same, however, and tests are individual to it.

The unit makes use of one Radiotron UV-876 (or UV-886) two Rectrons UX-216-B and
one Radiotron UX-210 (Figure 12). It is imperative that these various Radiotrons and Rec-
trons be in perfect operating condition otherwise the various test indications will be misleading.

The Radiotron UX-210 is a super-power amplifier capable of handling great volume with-
out distortion,

The two Rectrons UX-216-B are rectifying tubes which convert the alternating current
into pulsating direct current, which is smoothed out by the filter system to continuous direct
current.

Radiotron UV-876 (or UV-886) known as the “Ballast Tube” is connected in the primary
circuit of the power transformer. The resistance of its filamentsrises and falls rapidly with an
increase or decrease of current flowing through it, thus maintaining a substantially constant

-9 Lol B8 908 |8
_ :,Y If g

.. - . i -

Figure 12—The Rectifier-Power-Amplifier unit
22
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input current. Radiotron UV-876 is used when the frequency of the house lighting current is
between 50 and 75 cycles, and Radiotron UV-886 on 40 to 45 cycles.

A ventilating stack is provided to enclose this Radiotron and the R.P.A. unit should not be
operated unless it is in place.

It should be understood that the electrical protective devices on Radiola 80 are adjusted
at the factory. If for any reason a service man finds it necessary to remove them to adjust or
replace a defective part, great care should be taken in reassembling to see that they are returned
to proper operation. Dealers should caution their customers not to attempt to render these
protective devices inoperative or to experiment with the apparatus inside the metal cabinet or
R.P.A. unit.

(1) FILAMENT ACTION OF R.P.A. RADIOTRONS AND REC-
TRONS

Should Radiola 30 suddenly cease to operate satisfactorily, open the door of the right hand
compartment and note whether or not the tubes are lit. Replace any of the Radiotrons or
Rectrons, whose filaments are not burning. If Radiotron UV-876 is apparently operating cor-
rectly, as indicated by considerable heat dissipation and the other tubes do not glow, trouble may
be due to an open in the filament windings of the power transformer or a defective resistance
unit UP-591.

Should all Radiotrons and Rectrons fail to light or operate as indicated in the preceding
paragraphs, look for:

(a) House Lighting current not on or loose connection at outlet.

(b) Operating switch not functioning properly.

(¢) Blown fuse in house lighting circuit.

(d) Loose protective plug.

(e) Input plug not making proper contact.

(f) Burned-out filament of Ballast tube.

(g) Poor contact in Ballast tube socket.

(h) House lighting current not A.C. (Manifested by the filament of the Ballast tube

lighting a bright red.)

1f the Ballast tube glows excessively and the other Radiotrons and Rectrons light below
normal brilliancy trouble may be-due to an open in one filament of Radiotron UV-876. (This
Radiotron has two parallel filaments.)

(2) IF RADIOTRONS AND RECTRONS IN R.P.A. UNIT FUNC-
TION PROPERLY, BUT RADIOTRONS UX-199 IN CATA.-
COMB DO NOT LIGHT

Look for:
(a) Shorted 20 M{d. condenser in A.C. package.
(b) Open connections at A.C. package.
(¢) Defective catacomb. (Run continuity test.)
(d) Defective connections at R.P.A. terminal board.
(¢) Defective resistance strip on catacomb.
(f) Shorted external large filament condenser.
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(3) IF FILAMENTS OF CATACOMB RADIOTRONS ARE EX.
CESSIVELY BRIGHT

Look for:

(a) Shorted 2 Mfd. condenser in R.P.A. unit. (The one located next to resistances.)
This will be accompanied by a no-voltage reading at the “B” voltage terminals.

(b) Defective UP-591, caused by either extremely low resistance or being shorted.

(4) NO SIGNAL WHEN ALL RADIOTRONS AND RECTRONS
ARE APPARENTLY O. K.

After the receiver has been checked according to previous continuities, and all Radiotrons
and Rectrons appear to be functioning correctly if no signal is heard look for:

(a) Loose connections at loudspeaker,

(b) Open in coils of loudspeaker. (Try external speaker.)
(c¢) Filament to grid short in Radiotron UX-210.

(d) Filament to plate short in Rectrons UX-216-B.

(e) Dirty contacts in socket of Radiotron UX-210.

(5) IF VOLUME DROPS AFTER RADIOLA HAS BEEN IN
OPERATION FOR SEVERAL MINUTES

This condition is usually caused by a defective Radiotron UV-876 (or UV-886). Such a
Radiotron, after having been in use for considerable time, may develop a tendency to increase its
resistance when heated, sufficiently to cause a drop in signal strength of Radiola 30. The Radio-
tron will not show any other indication of being unsatisfactory. Substituting another UV-876
or stopping the Radiola long enough for the Radiotron to cool and then starting it will be the
only way of isolating this trouble. When making this test an increase of signal strength will
be noted when the Radiotron is cool, gradually falling off as the tube warms up.

(6) EXCESSIVE HUM

This may be due to any of the following causes:
(a) A.C. input plug reversed. (Change position of plug.)
(b) Defective 2 Mfd. condenser.

(¢) Loose laminations in power transformer or filter choke. Tighten all clamping screws
in R.P.A. unit.
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(7) DISTORTION AFTER LOUDSPEAKER HAS BEEN
CHECKED

Distortion may originate in a leaky 2 Mfd. condenser (located next to 7 Mfd. filter con-
denser) or may be due to a low emission Radiotron UX-210. The 2 Mfd. condenser may
be checked by temporarily disconnecting it from circuit and operating the Radiola, noting if
distortion ceases.

A low emission Radiotron UX-210 may cause a “burr” or “‘fringe” on each musical note
accompanied by unnatural and rough speech. This Radiotron may usually be reactivated by
operating the R.P.A. unit for a period of ten minutes with the two Rectrons UX-216-B
removed. If the process fails it will be necessary to use a new Radiotron UX-210.

(8) FLUTTERING

Fluttering sometimes occurs in Radiola 80 installations. This is a loud hum having a
60-cycle base and occurs at the resonant point when manipulating the tuning drums. Any
means of changing the electrical constants of the audio circuits will be found helpful. Chang-
ing the condenser bank of the A.C. Package or interchanging the Radiotrons UX-199 will gener-
ally correct the trouble. If, however, the service man experiences difficulty in locating or cor-
recting this trouble, the matter should be immediately reported to the nearest R.C.A. District

Service Station through regular R.C.A. channels, giving catacomb number and serial number of
the Radiola.

(9) IF PLATES OF RADIOTRONS UX-210 AND RECTRONS
UX-216-B HEAT EXCESSIVELY

Plates of Radiotron UX-210 dull red. Check the following:
(a) Shorted 2 Mfd. condenser. (Located next to resistance units.)
(b) Defective resistance UP-591.
Plates of Radiotron UX-210 white hot. Check the following:
(a) Open resistance R-4.
Plates of Rectrons UX-216-B dull red. Check the following:
(2) Shorted 7 Mfd. filter condenser. (Located next to 2 Mfd. condensers.)
Plates of Rectrons UX-216-B white hot. Check the following:
(a) Shorted 7 or 4 Mfd. filter condenser. (Located next to power transformer.)

Should one Rectron UX-216-B become a dull red and the other apparently normal, replace
Rectron UX-216-B that is apparently normal. (This Rectron is defective causing the other
one to heat from overload.)



(10) COMPLETE R. P. A. CONTINUITY TEST

The continuity test covers all circuits of the Radiola 30 R.P.A. unit, the letters and
numbers contained therein refer to those of Figure 7. Before running this test remove all con-
nections from the terminal board at the rear of the R.P.A. unit, also the protective plug and

all Radiotrons and Rectrons.

The testing equipment consists of a high resistance type voltmeter with battery voltage
sufficient to give approximately full scale deflection when connected directly across battery ter-
minals, for example a 45-volt “B’” battery unit connected in series with a voltmeter with a zero
to 50-volt scale. The contact points of the testing equipment should be well insulated from
their handles and care should be taken not to touch any metallic part of the unit. Discharge

filter condensers by short-circuiting their terminals with a screw driver before starting test.

R. P. A. CONTINUITY TEST (Transformers and Choke)

(Remove All Connections From Terminal Board)

Terminals Correct Effect Defect

1to 2 Closed thru transformer Open primary winding of input
transformer

3 to 4 Closed thru transformer Open secondary winding of out-
put transformer

5 to G1 Closed thru transformer Secondary of input transformer
open

5 to P2 Closed thru transformer One-half of plate winding open

5 to P3 Closed thru transformer One-half of plate winding open

5to6 Closed thru resistance R2 or R3 open

5to7 Closed thru resistance R2 or R3 open

7 to +F1 Closed thru transformer One-half of F2 open

7 to—F1 Closed thru transformer One-half of F2 open

7to8 Closed thru resistance R1 open

7 to —F4 ‘ Closed direct Broken connection

9to+F3or—F3 Closed thru R4 and choke Open choke or R4

P1 to +F2 Closed Open choke or primary of output
transformer

B to P4 Closed thru winding Open primary of power trans-
former

The 2 Mfd. and 7 Mfd. filter condensers are by-passed by a resistance. To test them it
will be necessary to observe the voltage drop across the resistance. That is, if the voltmeter

registers full battery voltage (no voltage drop thru resistance), the condenser is short circuited.
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R. P. A. CONTINUITY TEST (Condensers)

(Remove All Connections From Terminal Board)

Terminals Correct Effect Defect
5 to G4 Partial deflection 7 MI{d. filter condenscr shorted
5 to +F2 Partial deflection 7 Mfd. filter condenser shorted
5to 77 Partial deflection 2 Mf{d. condenser shorted
7 to center 5th Open 2 Mfd. condenser shorted
socket
7 to9 Partial deflection - 2 Mfd. condenser shorted

T

i

(sl

CHOXE

L0UD SPEAKER

g,é
b
) ~ T JC
; JE JE ST LW
il
4 j[ — £
= (MOT ALWAYS
ustd) ) \
+
vmumm J BATTERY
SETTING
il SR
( T+ [ HD
=
I “"'H l
UP-591 == (MOKE =
c
g
=
)
Tl UV-876 08 UV-886 INPUT A C
b UP-$91 STRAP
i [l
outPUT Ux-216-8
\
ux-210

RADIO CORP. OF AMERICA

213 BROADWAY, N. Y. C.

NATIONAL SERVICE DIVISION

SCHEMATIC CIRCUIT

RADIOLA 30

Deg. No. N$-30-20] Date 6 16 1926

—

|} own. By ..n

[chaty e lnooaty-

N

Figure 13+—Schematic circuit diagram of Radiola 30

27




www.americanradiohistorv com



Radiola 30A

SERVICE NOTES

RCA Radiola 30A

Second Edition —10M —Tanuary, 1929

Radio Corporation of America

233 BROADWAY, NEW YORK CITY

DISTRICT SERVICE STATIONS
BROOKLYN, N. Y. CHICAGO, ILL. SAN FRANCISCO, CAL.
Bld. No. 19—168 - 39th St 2001 West Pershing Road 274 Brannan St.
DALLAS, TEX. ATLANTA, GA.
Santa Fe Bldg., Unit No. 2 Monroe Bonded Warehouse, Spring and Peters Sts.




A WORD OR TWO ABOUT SERVICE

Service goes hand in hand with sales. The well informed RCA Dealer renders
service at time of sale in affording information as to proper installation and upkeep.
Subsequent service and repair may be required by reason of wear and tear and mis-
handling, to the end that Radiola owners may be entirely satisfied.

Obviously this service can best be rendered by properly equipped service organiza-
tions having a thoroughly trained personnel with a knowledge of the design and opera-
tion of RCA Loudspeakers and Radiolas.

Such service organizations have been established by RCA Distributors, and RCA
Authorized Dealers are advised to refer any major work or replacement to their selected
Distributors. Minor replacements and mechanical and electrical adjustments may be
undertaken by the RCA Dealer.

To assist in promoting this phase of the Dealer and Distributor’s business the
RCA Service Division has prepared a series of Service Notes—of which this booklet is
a part—containing technical information and practical helps in servicing RCA Loud-
speakers and Radiolas.

This information has been compiled from experience with RCA Dealer and Dis-
tributor’s service problems, and presents the best practice in dealing with them. A care-
ful reading of these Service Notes will establish their value, and it is suggested they be
preserved for ready reference.

In addition to supplying the Service Notes, the RCA Service Division maintains a
corps of engineers who are qualified to render valuable help in solving service problems.
These engineers call upon the trade at frequent intervals to advise and assist RCA Dis-
tributors in the performance of service work.

Property of Radio Corporation of .America. Confidentiad and to be wused omly by its
authorized distributors and dealers in furnishing service im comnection with its apparatus.

Copyright, 1929-—Radio Corparation of America.
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PANEL ASSEMBIY ANTENNA COUPLER

REPRODUCER
HOUSING

Figure 1—Rear view of Radiola 30A (doors removed) showing the panel assembly,
antenna coupler, R.P.A. unit and reproducer housing
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RCA RADIOLA 30A

SERVICE NOTES
Prepared by RCA Service Division

INTRODUCTION

Radiola 30A is a cabinet radio broadcast receiver, utilizing the well-known eight-
tube super-heterodyne circuit, together with RCA 100A Loudspeaker unit as reproducer
(Figure 1). It is designed for socket power operation—either A.C. or D.C. These notes
cover A.C. type only. Very little service work should be required on Radiola 30A. How-
ever, the following information has been prepared for the guidance of those called upon
to locate and remedy any trouble that may occur.

The notes are divided into four parts, namely: Part I, Panel assembly (Figure 2);
Part II, Reproducer Unit; Part III, R.P.A. Unit; Part 1V, Making Replacements. The
particular part referring to the service work at hand should be consulted for any neces-
sary information.

PART I--PANEL ASSEMBLY

(1) RADIOTRON SEQUENCE

Facing the panel and counting from left to right, the input is brought into the third
Radiotron, which is a stage of tuned radio frequency amplification.

The output of the third Radiotron then goes to the first tube on the left, which 18
the frequency combining tube or first detector. The output of the fifth Radiotron, which
is the oscillator, is also fed into the first Radiotron, the resultant combining of frequencies
forming an intermediate frequency.

i§
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Figure 2-—Rear view of panel assembly
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The intermediate frequency signal now passes through tube No. 2, which is the first
stage of I. F. amplification, then skipping tube No. 3, it passes through tube No. 4, which
is the second 1. F. stage.

From Radiotron No. 4 the signal is fed into No. 6, which is the second detector. The
audio frequency current is now fed through Radiotron No. 7 and Radiotron UX-171 in
the R.P.A. unit. Figure 3 illustrates the Radiotron sequence and the path of the differ-
ent currents through them.

(2) ANTENNA COUPLER

Radiola 30A is designed for use with an antenna. An antenna coupler is provided for
coupling the antenna inductively to the receiver in an efficient manner.

The antenna system necessary for satisfactory operation of Radiola 30A need not
be elaborate. A small piece of insulated wire, approximately 25 fect long, placed under
a rug or around the picture moulding will give sufficient pick-up for most locations. A
ground to the radiator or cold water pipe will function satisfactorily.

LOoOP
—= To UX-171
" opEY WLF 2\ F i1 2 9LT sTAF
/A
U\
L z “ . 7
RADID FRTQUENCY ($IBNAL) CURRENT mmcmmneaa—mmeaan
LOCAL OSCILLATOR FREQUENCY CURRENY  —— —— —— ——
INTERMEDIATE. FREQUENCY CURRENT ————————— _

AUPIO FREQUENCY CURRENT
Figure 3—Radiola 304 Radiotron sequence and path
of the different currents

In some shielded localities, especially in houses where metal lathing is used, satisfac-
tory results cannot be secured with an indoor antenna. Conditions of this kind will neces-
sitate an outdoor antenna of approximately 75 feet in length, measured from the far end
of the antenna to the ground connection. It should be erected as high as can be conve-
niently arranged and away from any obstruction, if possible. The lead-in should prefer-
ably be a continuation of the antenna itself, thus avoiding all splices, which introduce
additional resistance to the antenna system and may corrode and affect reception. It is
desirable to keep the lead-in a foot or more from the building, where possible. An out-
door antenna should be protected by a lightning arrester designed in accordance with the
requirements of the National Fire Underwriters’ Code.

(3) RADIOTRON SOCKETS

In placing Radiotrons in their respective sockets, care should be exercised to make
certain that the two large and two small pins of the Radiotrons are placed into the two
large holes and two small holes, respectively. If a Radiotron will not fit into a socket
without considerable pressure being applied, examine it for excessive solder on one or more
of the prongs. This may be removed with a file or knife. Never try to force a Radiotron
into its socket, because it is designed to fit in snugly with very little pressure. It might be
possible, by exerting considerable pressure, to force the prongs into the wrong holes, re-
sulting in a filamerit burn-out when the current is switched on in the set.
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(4) RADIOTRON PRONGS

Dirty Radiotron prongs may cause noisy operation. This can be avoided by clean-
ing the prongs occasionally with a piece of fine sandpaper. The use of emery cloth or
steel wool is not recommended. Before re-inserting the Radiotrons wipe the prongs and
base carefully, to make certain that all particles of sand are removed.

(5) LOOSE RHEOSTAT CONTACTS

To get at the rheostat contacts, release the panel assembly by removing the four
bolts that hold the panel in position, and pull it out of the rear of the cabinet. First, how-
ever, the wire which is threaded through each bolt must be removed by unsoldering it at

Figure 4—Adjusting contact arm on rheostat

its splice. With the bolts removed, the terminal strip cable disconnected and dropped to
prevent interference, the removal of the pancl assembly is easily accomplished and exami-
nation of the rheostats made possible.

The square-head set screw holding the contact arm to the shaft of the rheostat may
now be loosened (Figure 4), and the contact arm readjusted or removed and bent, so that
it will make positive contact with the resistance strip, making certain that the resistance
strip is clean where contact is made. When this adjustment has been completed tighten
the set screw and slip panel assembly back into cabinet, taking care to see that the panel
is supported on the rubber strips and does not touch any part of the cabinet, including
the apron hanging from the top of "the cabinet. When viewed from the front, this apron
appears to touch the top front panel, but actually it does not. If it should touch, seriou.s
microphonic trouble may result. After ascertaining that the panel is in its proper posi-
tion, the four bolts, washers and lock wire should be returned to their original position.

www americanradiohistorv com



(6) OUTER EDGE OF DRUM CONTROL SCRAPING AGAINST
ESCUTCHEON PLATE OF PANEL

The adjustment of control drums touching the escutcheon plate on the panel is
attended by noisy reproduction in the loudspeaker, and may be due to either or both of
the following causes:

(a) Warped drum control. Check by placing a straight-edge on the outer flat sur-
face of the knurled drum control, and note any irregularity of movement by
slowly rotating the drum. If the drum control is badly warped it will be nec-
essary to replace it.

(b) Condenser improperly aligned. To correct a poorly aligned condenser, remove
the panel assembly, as previously instructed, and adjust the mounting screws of

Figure 5—Adjusting friction shaft clutch tension screw inside
of tuning drum assembly

the condenser. The two mounting screws that hold the back end plate of the
condenser pass through elongated holes in the metal frame, thus allowing a de-
gree of play sufficient for adjustment purposes.

(7) DRUMS FAIL TO HOLD POSITION

When adjustment is nccessary to correct slipped tuning drums the following pro-

cedure should be used:

(a) Remove panel assembly from cabinet ‘and re-adjust the friction shaft clutch
tension screw located inside of the tuning drum assembly (Figure 5). This
screw controls the pressure of the friction clutch against the shaft of the op-
posite condenser. If one drum turns too hard when the other is held, release the
tension screw slightly.

(b) Should the frequency range be off calibration, ascertain whether or not the drum
control is in proper relation to the condenser plates. When the drum control is
set for minimum frequency the rotor plates of the condenser should be entirely
inside the stator plates.



(8) NOISY RECEPTION CAUSED BY SCRAPING DIALS

Occasionally noisy reception is encountered which cannot be traced to electrical
causes. A close inspection of the dials will show the cause of this trouble.

The tuning drums may be out of alignment, causing the metal dials to scrape against
each other. This scraping, while not in any way connected with the electrical circuits,
affects the characteristics of the circuits and results in distorted sound reproduction
from the loudspeaker. The remedy consists in adjusting the drum set screws to provide
the necessary clearance between the dials. If adjusting the set screws does not provide
the necessary clearance the points on the dials that touch should be filed until clear. Care
should be taken to prevent scratching the dials.

R.F SWITCH ‘r\]
1
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M.F. 45 = —
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#20 D.S.C.
S ON 2% DIA.
TUBE

Figure 6—Schematic circuit diagram of the radio frequency
and audio frequency oscillator

(9) ANTENNA COUPLER COMPENSATING CONDENSER

The antenna coupler compensating condenser is connected in shunt to the grid cir-
cuit of the antenna coupler to compensate the coupler for any increased distributed
capacity in the radio frequency windings. It is adjusted at the factory to properly bal-
ance the coupler and should, therefore, not be tampered with unless proper facilities are
available for correctly adjusting it.

The most noticeable need for readjusting the compensating condenser occurs when
the Radiola seems to have lost its ability for distant reception. Having made certain that
the trouble does not lie elsewhere, the following method should be employed to determine
if adjustment of this condenser is necessary. The necessary cquipment consists of a cali-
brated R. F. oscillator and a non-metallic screwdriver at least 8 in. long. The circuit
diagram of the oscillator is shown in Figure 6. The coil consists of 50 turns of No. 20
D.S.C. wire wound on a 215 in. tube with a tap taken off at the 25th turn and connected
to the negative leg of the filament. The variable condenser has a capacity of .0005. This
oscillator will cover the frequency range of 550 to 1,500 K.C. (200 to 546 meters) very
efficiency. The grid condenser and leak will modulate the output when the oscillator is
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used, where modulation is necessary The meter is a standard 0-5 milliampere meter. A
4-megohm grid leak and .00025 grid condenser is used. A 45-volt “B” battery for plate
supply and a UX-199 Radiotron will be found to have ample power output. This oscil-
lator will be found useful in servicing all types of receivers, adjusting compensating con-
densers and neutralizing other Radiolas of this type and neutralizing Radiola 20. It
will amply repay the dealer for the small outlay of material and labor required.
To determine if adjustment of the antenna coupler compensating condenser is nec-
essary proceed as follows:
(a) Remove tubes from Radiola catacomb.
(b) Disconnect the three antenna coupler leads froi1 terminals 6, 8 and 9 of the cata-
comb terminal strip.
(c) Place oscillator into operation at 1,500 K.C. with the exploring coil in an in-
ductive relation to the tuned R. F. coil of the panel assembly. (Left end of long
coil facing panel from the front.)

'_'J 2 “‘u
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Figure T—.Adjusting neutralizing condenser

(d) Now move the left tuning drum, leaving the right one at the extreme low fre-
quency end, until a dip is noted in the meter. Adjust this drum for maximum
deflection.

(e) Now without disturbing the setting of the oscillator, move it to an inductive rela-
tion to the antenna coupling coil. Reconnect the three leads of the antenna
coupler to the terminal strip.

(f) If the circuit is properly compensated, there will be a deflection obtained with
the antenna coupler connected to the terminal strip and the oscillator in its new
position.

(g) If no deflection is obtained under these conditions it will be necessary to adjust
the compensating condenser until a maximum deflection is obtained with the left
tuning control in the position for the maximum deflection previously obtained
with the oscillator at the R. F. coil.
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(h) Set oscillator at 550 K.C. and repeat entire procedure. Make any re-adjust-

ment that may be necessary.

The compensating condenser is riow properly adjusted.

This method of adjusting these circuits by use of a milliammeter in the plate circuit
of an R.F. oscillator is much more accurate than any method that uses an audible indica-
tion of resonant points. The reason for this is, that a meter is much more sensitive to
small variations of current than the human ecar is to small changes of sound intensity.

(10) OSCILLATION

Radiola 30A may oscillate over portions of the tuning scale or throughout its entire
range. When this trouble is encountered, it may be due to one of the following causes:
(a) Defective neutralizing condenser inside of the catacomb. The remedy in this
case is to replace the entire catacomb. However, before assuming this to be the
trouble all other possible causes should be check.

/
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RUBBER
WASHER

WASHER

Figure 8—Puanel assembly supports with rubber
insulation to prevent microphonic action

(b) The antenna coupler neutralizing condenser connected across terminals 7 and 8
of the catacomb terminal strip may be out of adjustment. A procedure for prop-
erly adjusting this condenser follows: The necessary equipment is a modulated
oscillator (described in Part I, Section 9) ; a “dummy” Radiotron; made by re-
moving one filament prong of an otherwise O.K. Radiotron UX-199; a long
non-metallic screwdriver and a 50-ohm compensating resistance.

1. Place modulated oscillator into operation at 1,000 K.C. about 20 fect from
Radiola.

2. Tunec in signal from oscillator in usual manner, adjusting all controls for
loudest signal.

3. Now remove Radiotron No. 3, counting from left to right facing the front
of the Radiola, and replace with the “dummy” Radiotron. Also connect the

11
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50-ohm compensating resistance across terminals 3 and 4 of the catacomb
resistance strip.

4. With the foregoing changes the oscillator signal should be very weak or
should not be heard at all. If it is heard, even though weak, break the wax
seal of the neutralizing condenser adjusting screw and alter the condenser
capacity (Figure 7) until there is a minimum signal heard in the reproducer
unit. If the volume control is reduced so that the neutralizing adjustment
will cause the signal to just disappear, a proper adjustment has been found,
and the adjusting screw should be again sealed with ordinary sealing com-
pound, to prevent any change.

5. The “dummy” Radiotron and compensating resistance are now removed and
the set is returned to normal operation.
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Figure 84
from cabinet to prevent microphonic action

Method of insulating reproducer unit

(11) HOWLING

Howling may be caused either by a microphonic Radiotron in the catacomb, or some
part of the panel assembly touching the cabinet.

In the case of a microphonic Radiotron UX-199 in the catacomb, the sound waves
from the reproducer set the Radiotron elements into vibration, which in turn, produces
an amplified howl in the loudspeaker output. Conditions being favorable, the howl will in-
crease in intensity. The remedy is to interchange the Radiotrons, remembering that
Radiotrons 1, 3 and 6 are the most sensitive to microphonic conditions.

If interchanging the Radiotrons does not remedy the condition, an inspection must
be made of the insulating supports of the panel assembly (Figure 8). The panel assem-
bly rests on rubber strips. The bolts holding the frame are provided with large rubber
washers. The panel assembly resting on the rubber strips should be free-floating within
the cabinet. 'The front panels should be carefully examined to see that they do not touch
either side of the cabinet or the apron hanging from the top of the cabinet. Any contact
of the panel assembly or the loudspeaker assembly with the cabinet will be sufficient to
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cause the Radiola to develop a howl. Figure 8A illustrates method of insulating the re-
producer unit from cabinet to prevent microphonic action.

(12) RESISTANCE STRIP TESTS

The resistance of the strip mounted directly behind the catacomb can best be checked
by a Resistance Bridge. If this is not available the voltmeter-ammeter method can be
applied. A milliammeter with a scale of 0-500 should be used and a voltage applied that
will give a substantial reading. A circuit diagram of this method is shown in Figure 9.

The resistance may then be calculated by the ve of Ohm’s law.

E
R — — where R equals ohms, E equals volts and I equals amperes
I
volts
or chms = 1,000
milliamperes
A ACROSS RESISTANCE A& R = % OR 1000 VOLTS

TO BE MEASURED MILLIAMPERES

T

6 VOLTS

o

30 OHMS
0-500

()
&

Figure 9—Schematic circuit diagram for resistance measurement

1
Since the current reading is taken in milliamperes (or —— ampere) it is necessary
1,000
to multiply by 1,000 to get the resistance value in ohms.
The allowable values in ohms for the different sections of the resistance strips in
Radiola 30A are tabulated below:

Terminals Lower Limit Normal Upper Limit
1-2 260 271 282
2-3 Open Open Open
3-4 230 236.5 243
4-5 191 197 203
5-6 176 183.5 191
6-7 146 154.5 163
7-8 137 145.5 154
8-9 45 50 55

(13) CATACOMB AND PANEL CONTINUITY TEST

Both filament control and volume rheostats should be adjusted so that half the re-
sistance is in the circuit, the antenna coupler connections removed and the power supply

cable disconnected from the terminal strip at the rear of the catacomb.
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A pair of headphones with at least 414 volts in scries, or a voltmeter with voltage
sufficient to give full scale deflection when connected directly across the battery terminals,
should be used in making this test. This arrangement will be found to be very sensitive
in checkifg voltage drop in various circuits.

The contacts of the test equipment should be placed across the terminals on the
catacomb terminal board indicated in the test table below, under the column marked “Ter-
minal,” and the results should be as indicated under the column marked “Correct Effect.”
If the results are negative, the cause of such negative effect will be found in the last col-
umn, under the heading “Incorrect Effect Caused By.” The first column indicates the
circuit under test.

The designation “P” and “G” refer to plate and grid contacts of the socket indi-
cated by the number following. For example, G2 would indicate the grid contact of the
second socket ; P7 would indicate the plate contact of the seventh tube socket. The coil
numbers referred to in the right-hand column will be found in Figure 10.

If the catacomb fails to pass any of the above tests it should be removed from the
panel and replaced by a new one. Under no circumstances should the lead seals on the
cover plate be broken. No marks of any kind should be made on the catacomb. To indi-
cate the defect in the catacomb for future reference, attach tag to catacomb and note
thereon observed defect.

The following tests will show complete continuity for both external and internal con-
nections of the catacomb.

CATACOMB TESTS (Coils and Connections)

The Radiotrons, Cable and Antenna Coupler Connections Are to Be Removed

Terminals Correct Effect Inoorrect Effect Caused by:
2 to G1 Closed Open connection
6 to G3 Closed Open connection
7 to P3 Closed Open connection
9 to G2 Closed Open 14 coil No. 2 or resistance strip
9 to G4 Closed Open coil No. 4 or resistance strip
10 to P1 Closed Open coil No. 1
10 to P6 Closed Open coil No. 7
11 to P2 Closed Open coil No. 3
11-to P4 Closed Open coil No. 5
11 to Terminal No. 17 Closed Open coil No. 9
12 to G5 Closed Open connection
13 to P5 Closed Open connection
16 to P7 Closed Open connection
22 to G7 Closed Open coil No. 8
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PANEL TESTS

With Radiotrons, Cable, Antenna Coupler Connections and
Resistance Strip Removed

Terminals Correct Effect Incorrect Effect Caused by:
3 to 2 Closed Open R. F. coil
5 to 4 Closed Open volume control
11 to 7 Closed Open R. F. coil
13 to 11 Closed Open oscillator coil
14 to 12 Closed Open oscillator coil
16 to 11
(With shorted telephone Closed Defective 1st stage jack
plug in 1st stage jack)
19 to 16
(With no telephone plug Closed Defective 1st stage jack
in 1st stage jack)
22 to 21 Closed Open filament control

PANEL TESTS (Condensers)

Antenna Coupler Disconnected

Terminals Correct Effect | Tncorrect Effect Caused by:
8to 6 Open Compensating Condenser or the main tun-
ing condenser shorted
8 to 7 Open Shorted neutralizing condenser

(14) VOLTAGE READINGS

The following are the voltages obtained at the catacomb terminal strip, when tests
are taken across the terminals indicated in the table below. A high resistance voltmeter
of at least 600 ohms resistance per volt should be used. The allowable variation plus or

minus is approximately 5 volts.

VOLTAGE READINGS OF RADIOLA 30A

Taken at Catacomb Terminal Strip—Count Terminals from Left to Right
When Facing Front of Radiola 30A

Terminals Correct Effect

1 to 21 Should measure 31 volts, normally, with all Radiotrons lit
and battery setting near “Off.”” Positive terminal of volt-
meter on No. 1.

1 to 10 Should measure 21.5 volts, normally. Positive terminal of
voltmeter to No. 10.
10 to 11 Should measure 41 volts, normally. Positive terminal of

voltmeter to No. 11.
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