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IMPORTANT
Read the entire Instruction Book before at-
tempting to install or operate this Radiola. The
Preliminary Operations described in paragraph
2, page 6, should be performed immediately after
removing the Radiola from the shipping con-
tainer.

Radiola 20

TUNED RADIO FREQUENCY RECEIVER WITH TICK-
LER-CONTROLLED REGENERATION

INTRODUCTION
RADI()LA 20 is a five-tube dry battery operated broadcast

receiver, This Radiola requires an antenna and ground

for its operation. It possesses unusual sensitivity and
selectivity, and at the same time is extremely simple to operate.
It is designed for reception over the broadeast frequency band
550 to 1500 kiloeycles (550 to 200 meters, approximately).

Radiola 20 employs two stages of tuned radio frequency
amplification, a regenerative detector and two stages of audio
frequency amplification. The regeneration in the detector is
separately controlled by means of a tickler coil and adds
greatly to the sensitivity and selectivity of the Radiola, without
causing interference to nearby receiving sets due to radiation.
Ample volume without distortion is made possible by the use
of the new RCA dry battery operated power amplifier Radio-
tron UX-120 in the last stage of audio frequeney amplification.

The tuning of Radiola 20 is unusually simple due to the fact
that the three separate tuning controls, which are usually
found in receivers employing similar types of ecircuits, are
replaced by a single e«'fﬁ_'lur control. The varinble condensers
are of the “straight-line-frequency™ type which permit the
broadeast stations to be received at uniform intervals on the
“starion seLector’” drum. The scale on the “starion se-
Lecror” drum refers to frequeney rather than wavelength;
therefore, in this Radiola the \nnu wavelength (low frequency)
stations are received at the lower scale readings of the drum.
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EQUIPMENT
Radiola 20 is supplied with the following accessories:

2 Five foot leads with terminal pins for connection to antenna and
und.

1 Battery Cable, attached to receiver.

6 Short Battery Connectors.

4 Loang Battery Connectors.

The following Radiotrons should be provided:
4 Radiotrons, Model UX-109,
1 Radiotron, Model UX-120,

The Radiola Loudspeaker Model 100 or UZ-1325 is recom-
mended for use with Radiola 20.

BATTERIES REQUIRED

(A) Six Radio A" dry cells, approximate size 214" x 614",
such as:
6 Eveready Dry Cell Radio “A" Batteries No. 7111, or
6 Eveready Columbia Ignitor No. 6 Dry Cells, or
6 Burgess No. 6 Radio A" Dry Cells, or
6 Ray-0-Vae No. 1211 Radio “A" Cells,
or equivalent.
(B-1) Two 45 volt extra large “B” balleries, approximate
size 83" x 474" x 73", such as:
2 Everendy No. 486 or No. 770, or
2 Burgess No, 10308, or
2 Ray-0-Vae No, 9303,
or equivalent.
(B-2) One 45 volt large “B" battery for supplying the extra
Fjlute voltage required for the operation of the Radiotron
X-120, approximate size 833" x 314" x 714", such as;
1 Eveready No. 772, or
I Burgess No. 2308, or
I Ray-0-Vae No. 2303,
or equivalent.

Nore—Two 22146 volt "B’ batteries may be used for group B-2
in place of the single 45 volt “B” battery if a 45 volt block is not
nvailable.

(C) One 2215 volt tapped “*B" battery used as a “C" battery,
approximate size 634" x 414" x 33", such as:
1 Eveready No. 7606, or
1 Burgess No. 2158, or
I Ray-O-Vae No. 2151,
or equivalent,

Nore ~If a tapped “B" battery as specified for the “C" battery is
not available, an ordinary 2214 volt “B" battery may be used, but
in this case an additional 415 volt “C"' battery wiﬁ be required,
The positive (+) terminals .} the two batteries must in this case
be joined together by a connecting wire and either positive terminal
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considered as the positive (4) 221§ volt terminal of the "C" baltery
combination in fo“owing the connection diagram, Fig. 2. The cable
leads tagged “—414 C" and 2215 C” are then connected to the
corresponding negative (—) terminals of the two “C' batteries,
.\'o’rl:-—-'Fl‘u fact that the Radio Corporation of America does not list
batteries of all manufacturers is not intended as n reflection on the prod-
uets of any battery manufacturer not mentioned. Any battery having
dimensions, mmhifitieq and satisfactory terminal connections similar to
those of the batteries listed may be used. By wsing “B” batteries of the
dimensions recommended for groups B-1 and B-2, approximately the
same life is obtained from all of the “B™ batteries gnd they will require
renowal at about the same time.

ANTENNA

QOutdoor Type—In general, best results will be obtained by
using an outdoor antenna, It should be from 75 to 150 feet
over all. This includes the lead-in and ground connections. It
should be as far removed as possible from all obstructions and
should be as high from the ground as can be conveniently
arranged. The lead-in should preferably be a continnation of
the antenna itself. All splices must be properly soldered to
insure good electrical contact.

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 poreelain tube. The use of
a flat “window-strip" type of lead-in is not recommended.

The antenna should Lc constructed so that it will be 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 antennae. It is desirable to keep the lead-in a
foot or more from the building where ible. When an outdoor
antenna is used it should be protecleJ)g;& means of an approved
lightning arrester, in accordance with the requirements of the
National Fire Underwriters' Code.

Indoor Type—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. The
size of the wire is not particularly important, though number
I8 B. & S. bell wire s suggested. 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 in event of
the first one not giving satisfactory results. An indoor antenna
is not as efficient as a properly installed outdoor antenna.
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GROUND

Too much 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. Waler pipes or steam pipes generally
make good grounds. Gas pipes usually make poor grounds,
and as a rule are to be a vuidm‘. 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 suceess 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 seclion of pipe that has been scraped and thoroughly
cleaned. The connection should be inspected from time to time
to muke certain that a clean and tight electrical contact exists
between the clamp and pipe.

It is recommended that the user experiment with various
grounds, and employ the one giving the best results. Radiola
20 is capable of receiving over great distances when connected
to an efficient antenna and a low resistance ground. A poor
ground connection will not be apparent on local reception, but
it is an important factor in distant reception,

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 as well insulated as the antenna.
but it should be erected not more thun six or eight feet above
the ground. When possible the counterpoise should be con-
structed directly under the antenna and should have approx-
imately the same dimensions. The counterpoise should be
connected to the Radiola in place of the ground connection,

INSTALLATION

1. Location—Radiola 20 may be installed in any convenient
place, but preferably at a point where the lead-in and ground
connections will be as short as possible.

2. Preliminary Operations  After Radiola 20 has been
removed from its shipping container, and before connecting
the cable to the batteries, the following preliminary opera-
tions are to be performed:

{a) Using a long screw driver, remove the serew at the end
of wire A, Fig. I, which screw fastens the audio transformer
assembly to the eabinet floor. The wire may be used to lift
the serew out of the cabinet.
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Fig. 1 Radiola 20, Showing Shipping Devices

A=—Wire leading to screw holding transformer to cabinet floor.
B—Tape holding “AMPLIFICATION" e hanism,

C—Rubber wedges (Remove these before manipulating drum controls),
D—Shipping clamp (Remaove this red clamp before inserting Radiotrons).
E—Screws fastening shipping clamp to frame snd Radiotron shelf

(0) Cut one side of tape loop B. Fig. 1. which holds the
“AMPLIFICATION" mechanism,

(¢) Remove the rubber wedges C, Fig. 1, which lock the
USTATION SELECTOR™ and “AamprivicaTion” drum controls by
pulling on the rubber wedges and at the same time rotating the
drums downwari

(d) Remove the red shipping clamp D, Fig. 1, as follows:
First remove the three large round-head serews which fasten
the clamp to the Radiotron socket shelf. Then remove the two
stmuller round-head serews which fasten the clamp to the metal
frame at each end. Move the red clamp toward the front panel

-
'




and down to the right so that its left end may be raised clear
of the frame. It may Lthen be withdrawn from the set. (If any
serews or lock wushers should aceidentally fall into the eabinet,
these should be removed by turning the set upside down before
proceeding further.)

The above shipping devices, including fastening screws and
lock washers, should be saved for replacement in event of the
owner desiring to ship the Radiola at a later date.

3. Installation of Batteries and Radiotrons—\Whenever
batteries are being installed or renewed, be sure that the
Radiotrons are removed from the sockets. Do not allow
any of the battery terminals or ends of battery leads to touch
one another.

Connections from Radiola 20 to the batteries are made by
means of the seven-conductor eable which emerges from a hole
in the bottom of the cabinet.

Place the batteries conveniently near the set, either on the
table or on the floor. Connections should be made in accordance
with the diagram, Fig. 2. also shown on the instruction card
attached to the inside of the cabinet cover.

(a) Connections to **A"* Battery—The six “A" dry cells should
be connected in two parallel groups of three cach in series, six
short connectors being provided for this purpose.

Connect three cells in series by joining the positive (+)
terminal (center) of one cell to the negative (—) terminal
{edge) of the second cell. The positive (+) terminal of this
second cell should be connected to the negative (—) terminal
of the third, The other three cells should be similarly connected,

The two groups should be connected in parallel by joining
the two negative (—) terminals of the two groups oio three
cells each, as shown at the right end of the “A™ battery in
Fig. 2. Likewise the two positive (4 ) terminals at the other end
of the two groups should be joined. The yellow lead with the
metal tag marked ' +A" should be connected to one of the
two positive lerminals just joined together. The green lead
with yellow and red tracer marked “—A—B4C" should be
connected to one of the two negative terminals which have
been joined together,

- Care must be taken that the “A"™ batteries are connecled
exactly ns described above and as shown in Fig. 2. Otherwise
serious damage to the Radiotrons may result.

(b) Insertion of Radiotrons—Turn the “BATTERY SETTING'
knob M, Fig. 4, to the left until the pointer rests on “orr."
Unpack the five Radiotrons, handling them with due care and
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Fig. 2—Battery Connections for Radiola 20

insert them in the sockets as shown in Fig.
Radiotron UX-120 (which is marked **

ONLY") in the middle soeket, marked 3.

In placing Radiotrons in the sockets make certain that the
two large pins are aligned with the two large holes of the sockets.
Grasp each Radiotron by its bakelite base,
into its socket. If a Radiotron will not fit into
considerable pressure being applied, the trouble is
due to excessive solder on one or more of the prongs.

U

3. Be sure to put
FOR LAST AUDIO STAGE

and press firmly
a socket without
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Fig. 3—Radiola 20, Showing Radiotrons in Place

F—laad to antenna,

(~—Lead to ground

I—First radio frequency amplifier (Radiotron UX-199),
J—Second radio frequency ,.mpld'l-'r (Radiotron UX-190),
T—=Regenerative detector { Radiotron UX-109

F—First audio frequency amplifier (Radiotron UX-199)
f—Second audio frequency amplifier { Radiotron 1'X-120)

be removed with a file or knife. Never use force to seat the
Radiotrons or the socket contacts may be sprung out of place.

Turn the “voLume controL” knob N, Fig. 4, to the right
until its pointer rests at “roun,” and turn the “parreEry
sErTING” knob M, Fig. 4, to the right to approximately
“3"” on its seale. The filaments of all the Radiotrons should
now be lighted, as may be noted by the slight glow usually
visible near the base of each tube. After determining that all




Radiotrons light properly, turn the “BATTERY sErTING
control to “oFr™ and remove the Radiotrons from their sockets.

(c) Connections to “B” and “C Batteries—Connect the
“A” “B” and “C” batteries together by means of the long
connectors as shown in Fig. 2, or on the instruetion card on the
inside of the Radiola cover. Connect the positive (4-) 221,
volt terminal of the tapped 2215 volt battery (used as a “C”
battery) to one of the two joined negative (—) edge terminals
of the “A" battery. Connect the same positive () 2215 volt
terminal of this battery to the negative (—) terminal of one
of the extra large 45 volt “B* batteries of group B-1, Connect
the positive (4) 45 volt terminal of this “B" hattery to the
negative (—) terminal of the other extra large 45 volt “RB”
battery of group B-1, and connect the positive () 45 volt
terminal of this battery to the negative (—) terminal of the
large 45 volt battery B-2,

Now connect the cable lead tagged “—4145 C" (black and
green) to the positive (+) 18 vnil terminal of the 2215 volt
“B” battery used as a “C" battery. Connect the lead tagged
2215 C” (black with green tracer) to the negative (—)
terminal of the 2214 volt “B” battery which is used as a “C"
battery. Connect the lead tagged 445 B (maroon) to the
positive (+) 435 volt terminal of the first 45 volt extra large
“B" battery of group B-1. The negative (—) terminal of this
45 volt “B” battery ,ms already been connected to the positive
(+) 22V5 terminal of the “C" battery and negative (—)
terminal of the “A™ battery. Next connect the cable lead
tagged “+4-90 B" (maroon and red) to the positive () 45 volt
terminal of the second 45 volt extra large battery of group B-1.
Connect the cable lead tagged “+135 B” (red) to the positive
(++) 45 volt terminal of the large 45 volt hattery B-2,

This completes the connections for the batteries. After
carefully checking all connections against the diagram, Fig. 2,
the Radiotrons should be re-inserted.

4. Connections to Antenna and Ground—On the rear
of the Radiotron shelf, at the left end (when facing the front
of the cabinet) will be found four small holes leading to pin-
jacks, marked in order “‘Grp,” “Long,” “smEn” and “spogr,”
which are for connection to ground, and long, medium and short
length antennae respectively. The free ends of the two five
foot leads equipped with terminal pins should be pushed from
the inside out through the holes at the rear of the cubinel.
These wires should be connected securely to the antenna and
ground leads, being soldered and taped where spliced.,




Fig. 4—Operating Controls of Radiola 20

H—"Srarioy serecronr’’ drum control.
J—*Asrriricatios’ deum control

K —First radio frequency stage “venxies’ control
I —Second radio frequency stage "verxier" contrul
W—"BAarreny surriya’’ control

N—*"VorLume CoNTROL

P—First stage !l'll'llhnnv' ).uL

(—Second stage tele phone jack

R and S—Voltmeter pin-jacks,

The terminal pin leading to the ground connection should
be inserted in the “arp” pin-jack as shown at G, Fig. 3. The
other terminal pin leading to the antenna connection should
be inserted in one of the antenna pin-jacks as shown at F,
Fig. 3, the particular pin-jack used depending on the length
of the antenna. An antenna whose total overall length including
the lead-in is over 100 feet would be classed as long, one be
tween 75 and 100 feet would be considered medium, while
one less than 75 feet in length would be designated as shorl.

Following the above recommendations for the selection of
the correct antenna pin-jack should result in the first radio
frequency “‘VERNIER™ control K, Fig. 4, being sel at approxi-
mately “5" on its scale when tuned for MAXimum response.
With certain types of antennae this result may nol be ob-
tained and it will then be advisable to use whichever antenna
pin-jack causes the first radio frequency “‘veErxter™ control
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to be sel nearest 5" on its scale when tuned for maximum
response. This is explained in more detail in the section on

“Operation.”™
CONTROLS

Battery Setting—This control, shown at M, Fig. 4, serves
to turn on and regulate the current to the filaments of all five
of the Radiotrons. When Radiola 20 is not in use, this con-
trol must be turned as far as possible to the left so that
the pointer rests at “ovr.”

Yolume Control-—This control, shown at N, Fig. 4, serves
to regulate the volume and does so by controlling the filament
current of the Radiotron at the extreme left. Loudest volume
is secured by turning this knob to the right as far as it will go.

Station Selector—The drum control at the left of the slop-
ing panel, shown at H, Fig. 4, serves to tune the three radio
frequency cireuits to the frequency (or wavelength) of the
desired broadeast station,

Verniers—The two knobs at the left of the vertieal control
anel, shown at K and L, Fig. 4, allow a more accurate ad-
justment of the first two of the radio frequency circuits con-
trolled by the “srarion sELecTor” drum located just above,

Amplification—This drum control, shown at J, Fig. 4,
serves to control the regeneration in the detector circuit.

OPERATION

Insert the phone plug of a loudspeaker or telephone headset
into one of the two jacks shown at P and O, Fig. 4. In general,
the left hand (first stage) jack P will be used for head telephone
reception, and the right fmnd (second stage) jack O for lond-
speaker operation.

Filaments—Turn the “voLume conrronl” N, Fig. 4, to
“Loun.” Turn the “BaArTERY SETTING” control M to a position
where good results are obtained. With new “A’ batteries this
point comes at ahout 3.25 on the scale. Raise the cover and
note that all Radiotrons are lighted. The life of the Radiotrons
will be considerably lengthened by setting the pointer of the
“BATTERY SETTING  control as far to the left as practicable and
then advanecing slightly to improve the quality of reproduction.
This control may be advanced from time to time as the “A"
batteries grow weaker.

Tuning—When operating Radiola 20 for the first time, it
will be best to “tune in” only the strongest signals at first.
After some familiarity with its operation is thus obtained, the
more distant or weaker stations may be tuned in successfully,
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1. Tuning in Strong Signals (“Local” Stations)—

(a)
(b)
(¢)

(d)
(e)

()
(®

()
(1)

Turn both “verxier” controls £ and L, Fig. 4, to a
scale setting of “5.”

Turn the “AamrriFicarion” drum /, Fig. 4, to a scale
setting of approximately “8."

With the left hand move the “starioN seLEcTOR”
drum H, Fig. 4, from one end of its scale toward the
other until a whistle is heard which varies in piteh
as this drum is moved.

Adjust the “srarioy serecror” drum so that the
pitch (tone) of this whistle is as low as possible.
Reduce the setting of the “AmpriFicarion” drum to
the point where no whistling is heard as the “sraTioN
sELEcTor” drum is moved slightly in both directions.
If the station is broadcasting speech or musie, this
ghould now be heard.

Adjust the “sraTion seLecror” drum to loudest signal.
Try the antenna lead ¥, Fig. 3, in each of the three
antenna jacks. Leave it in the jack which results in
the loudest signal. (This setting should preferably
be made for a station tuned in near the middle of the
“spation seLEcror” drum scale.)

Adjust both “vesrxter” controls to loudest signal.
Adjust the “vorume coxtror” to the desired signal
strength.

Other strong signals, when present, may be tuned in hy ad-
justing the “sraTioN spLecror’” drum alone. Before attempt-
ing this, the “voLume contron” should be turned to “roun.”

2. Tuning in Distant Stations—

(a)

(b)
{c)

(d)

Set both filament controls (“vorume coxtron™ and
“pATTERY SETTING”) as explained previously under
“Filaments.”

Turn both “veErxtEr” controls to a scale setting of
Set the “asmprirication” drum at a low value (a scale
setting of about “2" or “3" should be satisfactory).
With the left hand, move the “STATION SELECTOR™
drum back and forth over its range. Simultaneously,
with the right hand, move the “AspriFicaTion”™ drum
toward “10” on its scale until whistles of varying
pitch are just heard. (In general, these whistles indiecate
that the “sTaTioN seLEcTor’ is being turned through
settings corresponding to the frequency—or wave-
length—of broadeast stations in operation. Excep-
tions are discussed in Note 2, page 15.)

14
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(¢) Adjust the “sraTion sELeEcTOR” drum so that one
of these whistles is received at a low pitch.

() Adjust the second “vernien” control L, Fig. 4, so
that the whistle is loudest.

(g) Likewise adjust the first “verzter™ control K, Fig.
4, 1o loudest whistle,

Nors—In case the whistle is received loudest with the
pointer of this “veuvien” at either end of its scale (“0" or
“107) change the antenna lead F, Fig. 3, to another antenns
pin jack. That jack should he used permanently which results
in a scale setting of “vensien” K, Fig. 4, nearest to 5" when a
whistle is being received at londest volume with o selting of
the “sTamion seLEcron’ drum near “350." -

(h) Move the “amrrrication” drum a slight amount
toward lower scale readings until the whistling just
stops,

(1) The signals should now be heard if the station is
broadeasting at the moment. Slight readjustments of
the “station seLEcTOR” and the “vErsnm” controls
may improve the volume.

Nore—If readjustment of the sccond “vunsies” control
results in the production of whistles or distortion, reduce the
setting of the “Amruirrcation™ drum until this “versmen™
control may be moved over its entire seale without producing
distortion. 2

When careful adjustments of the “AseriricaTion” drum

and of the two “veErxieEr™ controls have been made in ae-

cordance with the above instructions, it should be possible

o tune in other distant stations merely by turning the

USTATION sELECTOR”™ drum. This is especially true when the

adjustments have been made for receiving a station near

the middle of the “staTion sELECcTOR” scale.

Nore 11t is not ible to bring in the speech or music of a broadeast
station whose “whis Y:"m exceedingly weak in the loudspeaker. A little
practice will show the relation between strength of whistle and loudness
of signal,

Note 2—Due to the congestion of broadeast stations, it sometimes
happens that two stations are transmitting on very nearly the same
frequency (or wavelength). This results in o whistle of constant pilch,
It is sometimes necessary to distinguish between whistlos arising from
this enuse, and whistles produced during the process of tuning in distant
signuls, as described above, Whistles prodm:«r in the normal tuning pro-
cess vary in pitch (tone) as the “starTioN sgLgcron” drum is tur and
these whistles disappear when the “aspravicarios” control setting is
reduced, Whistles which do not change in pitch when the “sTaTion se-
LECTOR” control is moved, but chuange only in intensity, are due to two
broadcast stations on nearly the same wave ngth, and the whistle cannot
be stopped while receiving either station.

A third class of whistle is sometimes heard, which is caused :1';‘( im-
properly operated reccivers in the neighborhood radiating in much the




same way as does a broadeast station, but of course on a much smaller
seale. These whistles appear and disappear, and vary in intensity and in
pitch, even when your own receiver is not being touched.

When finished receiving, turn the “BATTERY SETTING” con-
trol knob as far to the left as possible so that its pointer rests
at “orp.”

Voltmeter — In order to obtain the maximum useful life of
Radiatrons and batteries, it is recommended that a high-grade
high-resistence type voltmeter be used to adjust the filament
terminal voltage to a value not exceeding 3.3 volts. This volt-
age may be measured by inserting the leads of the voltmeter,
preferably equipped with phone tips, into the pin-jacks R and S,
to the right of the “vorvme conrror” knob N, Fig. 4. With
the “voLume coxtroL” at “Loup’ and the “BATTERY SETTING™
control at “orr,” insert the voltmeter leads not more than one
inch into the pin-jacks, the lead from the positive (+) terminal
of the voltmeter entering the lower pin-jack. Then advance the
CnarTERY sETTING” control slowly until the voltmeter registers
the proper value—which should be as low as will give good re-
sults and should never be over 3.3 volts. Whenever the “voi-
usmk coNTrROL™ is used to reduce the volume, the voltmeter
reading should be observed and the battery setting reduced, if

Necessary.
CALIBRATION

To obtain the most satisfactory service from Radiola 20,
it is desirable that any hroadeast station, once received, may
be tuned in at will. This may be done if the dial settings are
known, if the desired station is in operation, and if receiving
conditions permit such reception. The user of course, has no
control over the two latter conditions.

To enable the user to return to stations that have previously
been logged, the “srarion seLEcror” drum control is furnished
with a seale arbitrarily graduated from zero to 100, as well as
with a blank space in which the call letters of the received
stations may be noted at the proper points, At the same time
the scale settings for the various stations may be recorded on
the chart commencing on page 22 of this book.

Records on the “starioy serecror’” drum should be made
with a soft lead pencil as they are subject to possible change
due to reassignment of call letters or frequency. Ink should not
be used as it cannot be erased from the drum. It is further
recommended that a soft eraser be used to avoid injuring the
surface of this indicator strip. The call letters should be printed
with small neat lettering.

16
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MAINTENANCE

Should trouble develop in the use of Radiola 20 it may be
due to loss of active material in the Radiotron filaments or to
the exhaustion of the batteries. As the batteries are used,
they decrease in voltage.

Radiotrons—When not mistreated the five Radiotrons
should last for many months. However, it is recommended that
at least one or two spare Radiotrons of each type be kept on
hand for emergency use, as this will insure against annoying
interruptions of service and will permit testing at any time to
determine whether any Radiotron is defective, by substituting
for it a Radiotron known to be in good operating condition.
Radiotrons may be seriously damaged or their normally long
useful life lessened by :

(A) Mechanical injury resulting from dropping or se-
verely jarring the Radiotron, causing displacement of the
internal elements, or breakage of the filament.

(B) Electrical injury caunsed either by advancing the
“BATTERY SETTING” control further in a clockwise direction
than is necessitated by the condition of the “A” battery, or
by accidental connection of “B" battery voltage across the

aments.,

When the filaments are operated at too high a voltage
("BaTTERY SETTING” control advanced too far), the active
material in the filaments is rapidly driven off, and the useful
life of the Radiotrons and batteries is considerably shortened,
without proportional inerease in signal strength or ease of
operation. Should it be suspected that the filaments have been
so damaged, it is recommended that the Radiotrons be taken
to the dealer from whom the Radioln was purchased to be
tested and, if possible, restored to usefulness.

Filament or A" Battery—There are several indications
by which the user may determine when the filament or “A™
battery is becoming exhausted. These are low filament bril-
liancy, weak signals and distortion, the signals becoming less
and less recognizable. When satisfactory operation cannot be
obtained, even with the “Barrery sErring” knob advanced
to “10” (or when the voltmeter, if used, fails to register 3.0
volts with the “Barrery serrne” knob at “10™), the filament
batteries are exhausted. The six “A™ cells should then be
replaced by new ones. The old cells are of no value and should
be discarded.

Plate or “B” Battery—When the signals become weak
with the filaments operating at the proper terminal voltage, or
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when operation becomes noisy, the “B” batteries should be
replaced. If a high resistance type of voltmeter is available,
these batteries may be tested. They should be discarded when
the voltage has fallen to 17 volts for a 2214 volt block, or to
34 volts for a 45 volt block.

Grid or “'C" Battery—Indications of an exhausted **C"
battery are distorted signals and a tendency to howl. It is recom-
mended that the “C" battery be renewed whenever the “B"

batteries are replaced.
Nore—All measurements of “A,”" “B" and “C" voltages should be
made under load conditions: that is, with the Radiotrons highted.

Loudspeaker—If certain that the Radiotrons and batteries
are in good operating condition but reception is unsatisfactory,
check the loudspeaker for possible defect by replacing it with
a pair of headphones. If the same condition exists when head-
phones are used, it may be taken for granted that the loud-
speaker is not causing the trouble,

Antenna and Ground—The antenna and ground connec-
tions should be carefully examined to make certain that all
connections are tight. After a few months the ground connection
and any unsoldered splices may have become corroded, thus
cansing a high resistance contact. Accumulation of soot or
other dirt on the antenna insulators may cause leakage which
would result in decreased range and volume,

Loose Connections—When sudden changes in volume or
complete interruptions of reception take place intermittently,
a Joose connection is usually the cause. Also, a loose connection
often causes loud, irregular noises, which may be accentuate:!
by jarring the set or batteries slightly. All battery connections
and antenna and ground connections should be carefully ex-
amined., The symptoms of a loose connection should not be
confused with “fading,” which is purely an atmospheric phe-
nomenon. Changes in volume due to fading are gradual while
those due to a loose connection are instantaneous. $

Important—The foregoing suggestions should aid in the
location of the trouble, but if the difficulty appears to be else-
where, it is recommended that the dealer from whom the set
was purchased be consulted.

Polishing the Exterior—Finger marks resulting from
handling the cabinet may be removed by an application of
furniture polish and the finish thus restored. The polish chosen
should be of a grade which will leave the cabinet free from an
oily appearance. Rub to a dull gloss finish, using a piece of
cheese cloth or other material free from lint,
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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 & notice attached permanently to the said
apparatus and devices, or if this is impracticable on account of
size, then on tags or wrappers attached to the said apparatus
and devices or on the cartons containing the same, This license
notice is as follows:

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

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

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

- HER -

Radio Corporation of America

233 Broadway
New York City

10 So. La Salle Street, 28 Geary Street,
Chicago, I11. San Francisco, Cal.
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