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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 Replacement 

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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CONTENTS 
The Booklets and Data Sheets Listed are Contained 

in this Volume in the Order Indicated 

INSTRUCTIONS AND CIRCUIT 
DIAGRAMS 
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Connections - - - - - 
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RCA Radiola RS (Regenerative Receiver and 
Amplifier) - - - - - - - 

RCA Radiola AC (2 -Stage Audio Amplifier) - 

RCA Radiola, Sr., and Type AC Amplifier 
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RCA Radiola RS and Balanced Amplifier Sche- 
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Model AA -1400 Detector Amplifier - 
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RCA Radiola II - - 
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Radiolas III, III -A and Balanced Amplifier 
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RCA Radiola V - - - 

RCA Radiola VI - - 

RCA Radiola VII - 
RCA Radiola VII -B - - 

RCA Radiola Super -VIII - 

Use of UR -556 Adaptor - 

RCA Radiola IX - - 

RCA Radiola X - - - 

RCA Radiola Regenoflex - 
RCA Radiola Grand - - 
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BATTERY CONNECTIONS 
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Battery Connections - - - 

RCA Radiola 20 Battery Connections 
RCA Radiola 24 Battery Connections 
RCA Radiola 25 Battery Connections 
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RCA Radiola 28 Battery Connections 

RCA RADIOLA AND LOUDSPEAKER 
SERVICE NOTES 

RCA Radiola 16 - 
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RCA Radiola 18 - - - - 

RCA Radiola 18 D. C. and 51 D. C. 
RCA Radiola 20 - 

11. 

RCA Radiola 25 - - - 
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Super VIII - - - 
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RCA Radiola 30 
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RCA Radiola 41 D. C. - 
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RCA Power Amplifier AP -935 - - 
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Victor Model 7-2 (Alhambra II) and 9-1 (Florenza) 
Victor Model 7-3 and 7-30 - 

Victor Model 7-10 - - - 

Victor Model 7-11 and 7-26 - 
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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 

Business Methods 

Parts and Test Instruments 

Technical Ability. 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. 

www.americanradiohistory.com



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 standard-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: 

An output indicator that does not 
burn out, RCA Type TMV-121-A 

1. 

2. 

3. 

4. 

5. 

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

In our service work 
we pledge 

To use the highest quality materials. 

To be thorough in all our work. 

To handle your property with care. 

To make reasonable promises and keep them. 

To charge a fair price for our services. 

BE ON THE SAFE SIDE USE GENUINE FACTORY - 
TESTED RCA PARTS AND TEST INSTRUMENTS 
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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 Type 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 compact 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 the automatic volume control with other tubes. 

Of special interest to amateurs and experimenters is the simplicity with which the modulation may be 
eliminated. 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 
Gecvrt -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. 

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

BATTERIES REQUIRED-One 2234 volt "B" battery and one 
434 volt "C" battery are used. The "C" batteryprovides 
filament power for the Radiotrons, the filaments of whichare 
connected in series. 

SIZE-Height 8% inches (in- 
cluding raised handle), case alone 
634 inches, width 9% inches, depth 
4% inches. 

WEIGHT -5 lbs., including 
batteries. 

SWITCH-A toggle -type operat- 
ing switch for turning the oscillator 
"on" and "off" is mounted on the 
front panel. 

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

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

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

Net Price $2950 
(WITH RADIOTRONS-LESS BATTERIES) 

Order Stock No. 9050 

CALIBRATION-The dial is cali- 
brated directly in frequency to an 
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 
leather handle. 
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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 shaft 

combination screwdriver and socket wrench. The matai 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 bakelíce shaft 
is 7" diameter, which gives entrance to 3" holes, used on 
older model Radiola receivers. 

Alignment Wrench 

Stock No. 7065 Net Price $0.50 
The Stock No. 7065 Alignment Wrench is a combination 

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 thé 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, 
742" diameter and the overall length is 54". 

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 Vie" in diameter 
and 53/2'" long. 

Riveting Anvil 

Stock No. 10988 Net Price $0.70 
The Stock No. 10988 Off -Set 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 efs" in diameter and »V 
long. 

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 alignment 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 
a reduction in output with either end of the wand inserted into 
the coil. 

Knurled Nut Wrench 

Stock No. 10982 Net Price $1.40 
The Stock No. 10982 Knurled Nut Wrench is a special 

wrench designed for tightening or removing the knurled nuts 
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 j4j" diameter. The 
overall length is 834". 

Off -Set Screwdrivers 

Stock No. 2930 
Net Price $0.50 

Stock No. 3064 
Net Price $0.50 
The Stock Nos. 3064 and 2930 Off -Set Screwdrivers are 

useful for making adjustments to remote control units and 
other small screws that are inaccessible with an ordinary 
screwdriver. The No. 3064 screwdriver is 2" long while 
No. 2930 has an overall length of 4V". 

Socket Wrench 

Stock No. 10983 Net Price $1.80 

The Stock No. 10983 Socket Wrench is a special flexible 
end socket wrench designed for adjusting the alignment 
screws of the 1929 and 1930 Victor Receivers, Models R-32, 
R-35, etc. The overall length is 8e". 
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Radiola A R 
Radio Frequency Amplifier 

INTRODUCTION 

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

RADIOLA 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 
3 or 4, 22% -volt "B" batteries 
Suitable tuner and detector. preferably Radiol. s 

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 he 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 
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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 Radiola RA. The antenna 
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. 

Miscellaneous-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 au 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 tight 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 22 2 -volt "B" batteries 
connected in 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. There 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 positiori 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 may 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 use- 
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- 
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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 
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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 is 
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 necessary to use radio fre- 
quency amplification because a signal too weak to 
operate a detector can be amplified at radio frequency 
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 units then becomes the same as that shown in Fig. 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 tickler winding on the Radiola RA which 
would otherwise be idle. The antenna circuit will 
then consist of RADIOLA RT and part of the tickler 
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Radiolas RT and DA-It is also 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 aise 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 circuit 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- 

TYPE D A TYPE A R TYPE RA 

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 

the 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 is 

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 
made. 

When the RADIOLA RT is used with the Radiola 
AR radio frequency amplifier, it is operated just 
like any single circuit receiver, there being blot 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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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 electric 
currents which in turn operate a telephone receiver 
and produce audible sounds. 

Radio communication is effected 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 cycles 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 ear 
will respond The velocity of sound waves in air 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 833.000 cycles 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 tomproduce audible 
sounds. 

Fig. 2 -Radiola RS Conn.cted 

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. 
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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 -i 1 

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 
2-22% 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 "+Al" and "+A:" 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 the- near 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 select 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 

To Antenna Poet of 
Rodin Receiver 

Ground 

Fig. 4 --Diagrammatic Antenna 

To Support 

more than 25 feet of wire. Indoors, it may he 
concealed in a picture molding or any other con- 
venient place hut 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 are 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. 
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Figure 3 shows the complete antenna nn, :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 lead-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- Ares 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" 

"Each 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 equipment ground wire may be 
bare or insulated and shall be of copper 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 about 
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 + Al". 
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 "+ A2" respectively. The connections are so 
arranged that the rheostat will control the current 
to both tubes and yet each cell will heat the filament 
of only one tube. It is possible to operate both 
tubes in parallel from the same cell by connecting 
posts "-1- Al" and "+ A2" together and connecting 
a wire from either to the positive terminal of the 
cell. 

Connection of "B" Battery-Two of the usual 
22% 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 twc 
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 been 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" battery 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 
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adjustments during operation. The purpose and 
effect of each are as follows 

Fig. 5-Close-up of Panel 

The Filament Rheostat, near the back of the panel 
between the two holes for the tubes is used to control 
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 is 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 is 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 is practically nothing but increases 
to a point more than sufficient to produce oscilla- 
tion when the pointer reaches ' 10" The best 
operating point is 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 
about 180 meters to 375 meters. When the antenna 
is connected to the 'Long Wave" post, the range 
becomes about 320 meters to 550 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 ail controls turned as far as possible 

to the left. Now turn the filament rheostat slowly 
to the right until the filaments of both tubes 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 filament 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 1 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 
is 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 difference between 
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the plate and filament or more simply upon the 
voltage of the "B" battery, and upon the supply 
of electrons 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'arreit. The grid is placed 
helm een t1 -.e filament and the plate and is usually a 
helix of fine wire. When the grid is positive with 
respect to the filament it helps the plate to attract 
electrons and thus increases the plate current. 
When it is negative it decreases the plate current. 
Thus there is superposed 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:y 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- 
sary. 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 maybe within range and which is tuned 
to the same frequency will pick up these waves. 
Therefore, if your 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 way 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 
be 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 
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showing the apparatus mounted on the under side 
of the panel. 

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

Two vacuum tubes are provided, one (F) being 
used as the detector while the other (U) is used as an 
audio frequency amplifier. The rheostat (V) is 
connected in the negative lead which is common to 
both tubes and it therefore controls the filament 
current to both tubes at the same time. Separate 
binding posts "+ Al" and "+ A2" 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 is 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 
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. 

Ground 
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Fig. 7-Working Parts of Radiola RS 
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Fig. 6-Diagram of Connections Ràdiola RS 
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Radiola A 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 affect 
the human ear. Also, when this is not the case, it is 

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 
pass throug the primary of a transformer and 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 3-22% 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. 
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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 22% 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 "+B Battery" 
post on the Senior thus supplying the detector tube 
with a plate potential of 22% volts. Connect the 
remaining positive lead from the "B" battery to the 
"+B Battery" poston the Amplifier, thus supplying 
the amplifier with either 45 or 67% 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 "1st 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 be left 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 is advisable to operate 
tube filaments at as low a temperature as possible 

but the temperature should be high enough to pro- 

duce satisfactory operation. The filaments may be 

seen by looking through the ton 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" may be used. 
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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 they become 
exhauste 1. 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 
is the small unit cell mountëd 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 cabinet by taking out the four 
nickel plated screws, two at the back and two at 
at the front edges of the panel. The entire appar- 
atus may then be 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 
b ar and the cell will slip out. Put in a new one taking 
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 be 
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 connections 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 itt 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. 

o S P 

Fig. 2-Radiola AC Audio Amplifier, showing arrangement 
of parte 
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Radio Receiver 
MODEL AR -1300 

THE 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 -I400 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. 

PROTECTIVE DEVICE. An antenna protective device Model UQ-1310 

or equivalent should be used. 

ERECTION. String the antenna wire and make 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 
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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-i3oo is used in conjunction with Detector -Amplifier, 
Model AA -r400 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. 
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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 i8o to 40o meters will be picked up between o and io 
on the dial and wavelengths from 38o to loo meters will be picked up 
between i i and 20 on the dial. Broadcasting stations use 36o meter wave- 
lengths and will be picked up at about 4. These figures will vary somewhat 
with the size of the antenna. 
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PRECAUTIONS 
When the receiver is not in use, separate the crystals. Unsatisfactory opera- 

tion may be caused by improper or loose connections in the antenna orgroundwires. 
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 

RadioeCorporation 
[ of..l nerica 

WCDLNVRih BUILDING NEW YORK CUT -. 
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Detector. Amplifier 
MODEL AA -1400 

THE 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-i3oo 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, 4o- to So 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 -too tube is used for the detector. 

Vacuum Tubes 
Three vacuum tubes are necessary. One is used as the detector (UV-2oo). Two 

are used as audio frequency amplifiers (Radiotron UV -2o1.) 
For best results use tubes as directed. However, UV -2o1 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 place it 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 -i400 and AR-i3oo, use stiff wire (like antenna wire) about 

inches long. If a Radiotron UV -200 is used as the detector, the lead 
from the i8 -volt tap of the battery should be brought up to the "-1-i8 V" 
terminal. If Radiotron UV -2o1 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 "+4o V." The i8 -volt tap on the battery is 
left unconnected. 

In addition to wiring in diagram, connect terminals "F" and "G" of 
AR-i3oo to corresponding terminals of AA -i400 with i% -inch wire 
mentioned above. 
August, 1922 IC86934-A 

Supersedes 86934 
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When using Radiotron UV -too 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 -S36 poten- 
tiometer (purchased separately) across the 6 -volt storage battery and the 
middle terminal to the negative (-) of the 4o -V. plate battery, omitting 
the connection from the (-) 4o 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. 
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If the receiver unit used does not have a regenerative coil, the terminals marked "Ti " 
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 
i. 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 In the 
DETECTOR -AMPLIFIER to the "OFF" position. 

2. Insert the three tubes in sockets by matching pin inside of tube base with slot 
in socket, 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. 
S. 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 Ampnr,.r uv -20i 

D. Set the `a INTENSITY" knob on the F`a`Amp1IAr.0Detecto .úv zooanuv-zoi 

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 Leek G ;d rr, r 
with the "WAVELENGTH" knob. GrldLe '1' " d'k 

8. When signals are heard, rotate the "IN_ Pa sz3 

TENSITY knob, thus increasing the strength of ï Je-tf ° ti.' JP 
the signals. If an external potentiometer is used, . . '>- 
adjust it to secure maximum signal strength. At 
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Input 

F 

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. 

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

r z. 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 % 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 
1. Poor connections in antenna or ground wires or defective insulation of antenna. 
2. Filament rheostats not properly adjusted. 
3. Filament or plate batteries run down. (Indicated by weak signals and noise.) 
4. Polarity of batteries reversed. (Wrongly connected.) 
5. Intensity control on receiver not properly adjusted. 
6. Poor or broken contacts in battery connections or telephone cord. 
7. Defective vacuum tubes. 
8. Coil system of receiver not properly seated in contacts. 
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Radio Frequency Amplifier 
MODEL AA -152o 
(WAVELENGTH 200-5000 METERS) 

GENERAL 

THE MODEL AA -152o three -stage RADIO FREQUENCY AMPLIFIER is especially designed for operation 
with its companion unit, MODEL AA -1400 DETECTOR -AMPLIFIER for loop reception. 
While the AA -1520 unit is primarily for use in connection with an indoor loop, 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: 

(t) A single circuit tuner, MODEL AR-13oo (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). 

NOTE: With this arrangement, the antenna may consist of a single wire 75 to 15o 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 -138o or equivalent. 
2-Variable Tuning Condenser, MODEL UC -182o or equivalent. 
3-MODEL AA -152o Three -stage RADIO FREQUENCY AMPLIFIER with three UV -toe Radiotrons. 
4-MODEL AA -1400 DETECTOR -AMPLIFIER with one UV -too Radiotron and two UV-tot Radiotrons. 
5-Head Telephone Receivers with Plug (MODEL UD.824 or UD -825). 
6-One 6 -volt, 8o to 120 ampere -hour storage. battery. 
7-Two 22.5 -volt plate batteries (one with e8 -volt tap). 

When the loop is used, it may consist of the Radio Corporation's MODEL AG -í38o loop or equivalent, for receiving 
signals of broadcast wavelengths. The loop should be mounted so that it can he rotated on a vertical axis. Connect the 
R.C.A. variable tuning condenser UC-i82o 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-13oo, is used, the apparatus should be wired in accordance with Fig. 4. 

The following apparatus will be required: 
1-Antenna (MODEL AG -788). 

NOTE: See proper length of antenna mentioned under "General." 
2-MODEL AR-l3oo tuner. 
3-MODEL AA -1520 RADIO AMPLIFIER with three UV-tot Radiotrons. 
4-MODEL. AA -taco DETECTOR -AMPLIFIER with one UV -too Radiotron and two UV-tot Radiotrons 
5-Head Telephone Receivers with Plug (MODEL UD -824 or UD -825). 
6-One 6 -volt, 8o 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). 
NOTE: See proper length of antenna mentioned under "General." 

2-A two -circuit tuning arrangement. 
3- ". DEL AA -152o RADIO AMPLIFIER with three UV-tot Radiotrons. 
4-AA-tgoo DETECTOR -AMPLIFIER with one UV -too Radiotron and two UV-tot Radiotrons. 
5-Head Telephone Receivers with Plug (MODEL UD -824 or UD -825). 
6-One 6 -volt, 8o 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-AMPIIFIER, MODEL AA -1400, put the DETECTOR -AMPLIFIER 

at the right and connect the five terminals at the right end of the AA -t 520 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 t 3 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 -152o and AA -1400 units in order to indicate 
clearly the connections between adjacent ends. By using connecting wires of a length of about I''1 inches, the units may 
be placed quite closely together; but in locating the AR-13oo and AA -152o units end to end neither the cases nor 

any projecting sere ,t heads should touch each other. 
IC -86943A 

February, 14423 supersedes IC8694g 
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Fig. 2 

Be sure to connect together the two terminals T-1 and T-2 on the hack of the DETECTOR -AMPLIFIER unit, 
MODEL AA -400, 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 a 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 -152o 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 (8o to 120 ampere -hours) well charged at all times, keeping the specific 
gravity between 1,25o 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 -lot 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 -too detector tube in the left-hand socket of the DETECTOR -AMPLIFIER unit, and the two 
UV -2o1 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 -2o1 should be somewhat less bright than the ordinary 
incandescent lamp. 

Adjust the telephones snugly to the ears 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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Fig. 3 

Turn the "STABILIZER" knob half way around from "o", counter -clockwise. 
Note position of the wavelength switch knob in the lower left-hand corner of the RADIO AMPLIFIER panel. For 

wavelengths below Soo meters the knob should be pulled out, while for wavelengths above Soo meters the knob should 
be pushed in. 

The set is now ready for tuning. If the AA -s Szo AMPLIFIER is used with an outdoor antenna in accordance with 
Fig. 3 or 4, the desired signals should be tuned in by the usual means. If the set is used in connection 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 a 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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CAUSES OF FAULTY 
OPERATION 

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

s. Filament rheostats not properly 
adjusted. 

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

4. Battery connections improperly 
made, poor, or broken. 

5. Stabilizer improperly adjusted. 
6. Poor or broken connections in 

telephone cord or plug. 
7. Inoperative vacuum tubes. 
8. Transformer wavelength switch 

in wrong position. 
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RADIOLA II 
MODEL AR -800 

ADIOLA II, when used with an average antenna, constitutes a complete equipment for the reception of radio tele- 
phone and telegraph signals of any wavelength between Zoo and boo meters. It includes a regenerative tuning system 
employing a vacuum tube detector and one stage of audio -frequency amplification. The set is made conveniently 

portable by the use of Radiotrons, Model UV -199, 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 -'99 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 j volt, 3 cell flashlight batteries, h 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 22% volt batteries, 2 in. by 235 in. by 3 % 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 a 35 volt dry cells, such as Columbia Ignitor No. 6, Manhattan Red Seal, 
Burgess "Super -Six," or equivalent. 

Plate "B" battery-two or four 22 Yi volt dry batteries, such as Eveready No. 768 or No. 766, Burgess 
No. 5'56, No. 5156 BP, or No. 2156, or equivalent. 

Grid Bias "C" battery-one 4% 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 too feet is desirable 

and should be 2c 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 3o 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-'310 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 CO 375 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 use are shown in Fig. 4. Initial or 

renewal installations should be made as follows: 

Porcelain Tube 
`No.14Copper Weld Wire 

Protector 
A0 j Antenna Shor 

Antenna Long 

Rubber Covered 

ll; 

Ground Wire 

Water Pipe 
\Ground Clamp 

Remove the spring clamp in the 
center of the battery compartment, 
but do not disconnect any of the col- 

ored flexible leads that connect the 
compartment to the set. Put the two 
flashlight batteries in the central space 
and tighten the thumb screws at the 
bottom. Place the two midget "B" 
batteries on the two shelves at the 
right. Connect them in series, using 
the double -ended spring clip. Con- 
nect the negative (black) lead to the 
black spring clip, and the positive 
(red) lead to the red spring clip 
marked "+4$V." 

The installation and connection 
of larger capacity external batteries 
are made as shown in Fig. 3. 

If those for portable use are in- 

stalled in the rear compartment, they 
should be entirely removed or discon- 
nected. To disconnect them, the (+) 
red lead is disconnected from the red 

clip marked"+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 paper is folded 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 in to 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 -4;4V" on 

the horizontal terminal board inside the set. 

Rad iolaII 
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Fig. 3 

The four 22% 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+4i5 V B-45 V" 
on the terminal board. The positive (red) lead is connected to the "B+9oV" post on the vertical terminal board; 
and the negative (black) lead of the third "B" battery is connected to the "B + 4$ 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 terninal board, and the positive (short contact strip) to the "+BIAS" terminal. Both connections should 
be soldered to the grid bias battery. 

Four 22% 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 22% volt batteries providing a plate 
supply of 4g 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 g 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 tubes in 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 setting, 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 insertion 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 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, 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 THE. 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 plug in "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 

t. Poor or broken connections in antenna or ground wires, or defective insulation of antenna. 
2. "FILAMENT" control improperly adjusted. 
3. Improper adjustment of "INTENSITY," "WAVELENGTH," and "VERNIER" controls. 
4. Batteries exhausted (indicated by low filament brilliancy or weak signals and noisy operation). 
5. Battery connections improperly made, or broken. 
6. Poor or broken connections in telephone cord or plug. 
7. Grid leak omitted. 
8. Inoperative vacuum tubes. 
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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 III, 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 13 volt dry cells connected in parallel, such as one 
of the following: 
4 to 6 Eveready Radio "A" Batteries s 7111. 
4 to 6 Burgess "A" Batteries 5 6. 
4 to 6 Ray -O -Vac "A" Dry Batteries *1211. 
4 to 6 Manhattan Red Seal Dry Cells fY 2445. 

4 to 6 Columbia Ignitor 5 6 Dry Cells. 
or any other make of good dry cell having approximate 

dimensions of 2 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 22 volt plate batteries connected in series 

or of one 45 volt plate battery, such as one of the following: 

2 Eveready 5 766 Plate Batteries. 
2 Burgess 5 2156 Plate Batteries 
2 Ray -O -Vac 5 2151 Plate Batteries. 
2 Ace 5 115 Plate Batteries. 

or 
1 Eveready 5 767 Plate Battery. 
1 Burgess 5 2306 Plate Battery. 
1 Ray -O -Vac 1K 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 1 3 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. The same precautions 

apply to the lead-in, which should preferably be a continuation 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. 
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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 yellow 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 sorl-et 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"' knob 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 223 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" batteries. 
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 "+20 B". 
Connect this to the positive terminal of the first "B" battery. 
Also find the conductor with the red braid and a tag marked 
"+40 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 
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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 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 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 properr 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 race 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 control 
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 the right : 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. 
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"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. 

"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. 

+A -B GND. 
YELLOW WITH 
RED AND BLUE 

TRACERS 

kz __4; -I 

GROUND 

Short Wave 
Single Circuit 

+205 +405 
MAROON RED 

BATTERY 

Fig. 2-Battery Connection. 

OI 

@2 

@4 

Medium Wave 
Single Circuit 

For any Antenna 

tt 

(BATTERVI 

3 

Long Ware 
Single Circuit 

4 

Long Wave 
for very 

Small Antenna 

5 

@2 

@3 

e +01 
Short Wave 

Seleethe 
Circuit 

Long W... 
Selective 
Circuit 

For any Antenna 

Fig. 3-Showing Antenna Connection. to Different Binding Peet. 

o 

-0 ; o s 
0. 

C! 

á-O? + 

L ? 
. m C 

9, 

111-- -0 0p 

2 F-' Q á + 

www.americanradiohistory.com



Radiola fflA 
INTRODUCTION 

The Radiola III -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. 

Furnished: 
Under the name of Radiola III -A, there is included the follow- 

ing apparatus: 
Radiola III -A Receiving Set as described 
Four Radiotrons, Type WD -11 
One Telephone Headset 

EQUIPMENT 

Additional 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. 

(A) 
(B) 
(C) 

BATTERIES REQUIRED 
Refers to Filament Lighting or "A" Battery 
Refers to Plate or "B" Battery 
Refers to Negative Grid Bias or "C" Battery 

"A" Four or Six 135 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 s 6 Dry Cells or, 
4 to 6 Ray -O -Vac *1211 Dry Cells 

Nors-A two volt Storage Battery may be used if desired 

OR EQUIVALENT 

"B" Four 2231 Volt Plate Batteries connected in SERIES, such as: 
4 Eveready *766 Plate Batteries or, 
4 Burgess 8 2156 Plate Batteries or, 
4 Ray -O -Vac *2151 Plate Batteries 

OR EQUIVALENT 

Two 45 Volt Plate Batteries may be used instead of four 223§ Volt blocks 
if desired, such as: 
2 Eveready 8767 Plate Batteries (45 Volts) or, 
2 Burgess #2306 Plate Batteries (45 Volts) or, 
2 Ray -O -Vac 82301 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 434 Volt Negative Grid Bias or "C" Battery, such as: 
1 Eveready s 771 Negative Grid Bias Battery or, 
1 Ray -O -Lites 231-R Negative Grid Bias Battery or, 
1 Burgess 8 2370 Negative Grid Bias Battery 

OR EQUIVALENT 

INSTALLATION 
Location: 

The Radiola III -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 Ai 18 to 22 B & S gauge) strung around the picture moulding 
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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 iK 6 dry cells. These are connected 
in parallel, 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 the green braid with yellow tracer and the tag marked "-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 
terminals or to the wire which connects them together. The wire 
with 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 consisting of four of the usual 223 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 "-I-", "+22)," 
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 4% volt battery especially 
designed for this purpose. One terminal is marked "+" or "Poo". 

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 "-4h". 

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. 
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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. 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 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 
headset 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 starts to oscillate. After a 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. 
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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 III -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. 
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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 cable is 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 11A volt dry cells, all 
connected in PARALLEL, arse recommended. 

To Rodiolo Bolonced Amplifier To 

BATTERIES REQUIRED 
(A) Refers to Filament Lighting or "A" Battery 
(B) Refers to Plate or "B" Battery 
(C) Refers to Negative Gril Bias or "C" Battery 

(A) Four or six 135 Volt Dry Cells connected in PARALLEL, such as: 
4 or 6 Eveready Dry Cell Radio "A" Batteries (234" x 634") or, 
4 or 6 Manhattan Red Seal Dry Cells (234" x 635") or, 
4 or 6 Burgess No. 6 Dry Cells (234" x 6" ) or, 
4 or 6 Burgess Super Six Dry Cells (234" x 6" ) or, 
4 or 6 Ray -O -Vac No. 1211 Dry Cells (2" x 634") or, 
4 or 6 Ace No. 6 Dry Cells (2 x 6 ') or, 
4 or 6 Columbia Ignitor No. 6 Dry Cells (2 " x 6 ") 

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 22% volt blocks of "B" battery 
will be needed. 

(B) Four 223,5 Volt Plate Batteries connected in SERIES, such as: 
4 Eveready No. 766 Plate Batteries (634" x 4" x 4") or, 
4 Burgess No. 2156 Plate Batteries (634" x 4" x 3") or, 
4 Ray -O -Vac No. 2151 Plate Batteries (6a " x 4" a 3") or, 
4 Kwik-Lite No. 225 Plate Batteries (63j" x 4" x 3") or, 
4 Ace No. 115 Plate Batteries (654" x 4" x 3") or, 
4 Yale No. 1512-V Plate Batteries (634" x 4" x 3") or, 
4 Bright Star No. 15-90 Plate Batteries (634" x 4" x 3") or, 
4 Novo No. 268 Plate Batteries (634" x 4" x 3") 

OR EQUIVALENT 
Two 45 Volt Plate Batteries may be used instead of four 2234 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) (77 s" x 634" a 3" ) or, 
2 Ray -O -Vac No. 2301 Plate Batteries (45 Volts) (834" x 6r/s" x 33t") or, 
2 Novo No. 276 Plate Batteries (45 Volts) (8' x 634" x 3" ) or, 
2 Kwik-Lite No. 245 Plate Batteries (45 Volts) (83r" x 634" x 3" ) or, 
2 Bright Star No.30-90 Plate Batteries (45 Volts) (13}' x 4" x 3" ) or, 
2 Yale No. 3045-V Plate Batteries (45 Volts) (8" x 634" x 3" ) or, 
2 Ace No. 130 Plate Batteries (45 Volts) (133a' x 4" x 3" ) 

odiola Ili 

Groan 
+4013 

Ground 

Fig. 1-Showing Connections for Batteries 
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OR EQUIVALENT 
Nora-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 4yß Volt Negative Grid Bias or "C" Battery, such as: 

1 Eveready No. 771 Negative Grid Bias Battery (4" x 3" x 13/8") 
1 Ray -O -Lite No. 231-R Negative Grid Bias Battery(4" x 3" x 1178") 
1 Burgess No. 2370 Negative Grid Bias Battery (4" x 3" x 
1 Yale No. 312 Negative Grid Bias Battery (4" x 3" x 1 " 
1 Bright Star No. B-34-17 Neg. Grid Bias Battery (4" x 3" x 1 B") 
1 Novo No. 288 Negative Grid Bias Battery (4" x 3" x 13 

OR EQUIVALENT 

INSTALLATION 

or 
or, 
or, 
or, 
or, 

Location: 
The input jacks on the Radiola Balanced Ampli- 

fier will be in line with the output jacks of the 
Radiola III 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 1% 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 (71-) 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-%" terminal 
of the "C" battery. 

Connect the four "B" batteries in stries as shown 
in the figure. Using short pieces of wire, connect 
the 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 "+ 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 "+80 B" 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. 
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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 

by new ones. 

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. 

Yellow Red Blaclr 

-C +A -B -A#C #8 
Fig. 2 --Diagram of Connections 
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RADIOLAS III, III -A AND BALANCED AMPLIFIER 
USING RADIOTRONS UX-199 AND UX-120 

AS Radiolas III, III -A and Balanced Amplifier were originally designed and 
equipped with Radiotrons W D-1 1 a few slight changes in connections and 

operation become necessary when Radiotrons UX-120 are used, as follows: 
RADIOLA III -A 

In the case of the Radiola 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, 1/ 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 22/ volt plate battery (with taps for variable volt- 

age) such as: 
1 Burgess No. 2156 ox 

1 Evereadv 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 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. 
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{GREEN 
-A BATTERY LEAD 

,d WITH YELLOW 
TRACER OR PLAIN BLACK 

FIGURE 2 

RADIOLA 111-A 
CHANGE WIRES AS FOLLOWS: - 

d -e -f TO d -e -g 
h- i -g TO h- i -j 

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 "I -f", unsolder flexible battery cable lead "d -e -f" and 

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 - 
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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 "+C" 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 

III is equipped with 2 UX-199 Radiotrons and Radiola Balanced -Amplifier with 2 UX-120 
Radiotrons. 
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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 U7-1325 or Model 100 

2 Radiotrons UX-199 for Radiola III 
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, 1/ 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 22/ 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 III and the 2 UX-120 Radiotrons with adapters in the Balanced -Amplifier unit. 

Both "BATTERY SETTING" controls should be set and pernianently 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 III 
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. 
1 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 
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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 1/ 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 4% 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 1/ 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 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 22/ volt plate battery (with taps for variable 

voltage), such as: 
1 Burgess No. 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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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 OFF 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. 
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Radiola 8 
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 
UNPACKING Radiola IV is so important a step that it 

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 bottom 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 board 
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 1% volts each, for lighting the filaments, 

2% in. diameter or square by 6% in. high, such as 
Columbia No. 6, Mesco "Red Seal," Burgess "Super Six," 
or equivalent. Either the square or round style may be 
used. 

B. Four "B" or plate batteries, each 22% volts, eir in. 
x 23% in. x 4% in., such as Burgess No. 5156 BP, 
Eveready No. 768, or equivalent. 

C. One "C" or grid bias battery, 4% volts, % in. x 1% 
in. x'2% in., such as Burgess No. 432, Eveready No. 
751, or equivalent. 

INSTALLING BATTERIES 
BATTERY installation may begin with the small 4% -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 the 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, 
22% -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% -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 batteries as follows: 

1. The gray wire tagged "A+4 % 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. 

www.americanradiohistory.com



Fig. I Interior View Showing Battery Connections 

A -1% -volt dry cells ("A" battery-square or round style 
may be used). 

B -22j2 -volt dry batteries ("B" battery). 
C -4% -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-UV-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. 

4. The small green wire jumper marked "A-4% V."attached 
to the terminal marked "+Bias" connects with the edg 
(-) post of the third "A" dry cell. 

5. 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. 

6. 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. 

7. The red wire tagged "+90 V." connects with the right 
hand terminal post marked "+90 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 at 
the rear of Radiola 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 "STAGE 1." After adjustments have been 
made, 'the plug may be removed, which will automatically 
throw, on the loud speaker. The " WAVELENGTH" knob should 
be rotated very slowly back and forth over its scale until a 
voice or music is heard in the head telephones. When the 
wavelength control has been adjusted kt the point where the 
sound is loudest, the next step is to increase its intensity. 

The final careful adjustment of the "WAVELENGTH' 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 
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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 transmitter 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 selectixe 
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. 

OLWC'ELA/N TUBE 
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*WELD WIRE 
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Ing. 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 adjustment 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_k.ke 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 ß" on 
the control panel. The loud speaker is 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 OC VC TC IC 
Fig. S. Front View of Control Panel 

FC-Filament Control. 
WC-Wavelength Control. 
IC-Intensity Control. 
VC-Vernier Control. 
OC-First 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 energy 
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 leads from 
terminal boards. 

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

thing which tends to increase resistance, or decrease insulation, 
will give poor operation. As the 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. 

4. "FILAMENT" control not properly adjusted. 
3. Batteries exhausted (indicated by low filament bril- 

liancy, weak signals and distortion). 
4. Battery connections improperly made, poor or broken. 
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5. "INTENSITY" control not in correct adjustment. 
6. Poor or broken connections in telephone cord or plug. 
7. Inoperative vacuum tubes. 
8. Glass tube 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 IV 

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 

Yellow 

Red- 

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 clamp to the house 
water pipe, or to a pipe driven deeply into moist ground. The 
ground wire and the pipe should be well scraped and cleaned 
at the point of connection. For the protector use Model UQ-1810 
which has been approved and listed by the Underwriters' Labora- 
tories. Install it where the lead-in wire comes into the house. 
The 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. 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. 
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 is used as previously described. 
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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 22% -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 Model UQ-1310 or some other approved device. Install it where the lead-in 
wire enters the 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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receiver as possible. When 
using Radiotron UV -200 
as a detector, make the 
battery and other connec- 
tions as indicated on the 
diagram. When Radiotron 
UV -201 is used as a detec- 
tor, omit the lead from the 
18 -volt terminal of the bat- 
tery and connect together 
the "+18 V." and "+40 
V." terminals on the rear 
of the receiver. 

When using Radiotron 
UV -200 as a detector, 
better results are some- 
times obtained by very 
accurate adjustment of the 
plate voltage. This can 
easily be accomplished by 
connecting the outside ter- 
minals 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." 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. 

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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Strain Insulator 
Antenna Wire No.14 Copper Weld 

W r 
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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 minerals, 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 0 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 

brilliancy. This is a little less 
and UV -201 
R adiotrons. 
Plug the 
telephones 
into the 
second jack 
from the 
left. A click 
should be 
heard in the 
telephone 
when the Grid Leak 
plug is in- Model 
serted or PR -516 
withdrawn. 

Set the 
"INTENS- 
ITY" knob 
at "0." Turn 
the"WAVE- 
LENGTH" 
knob slowly 

counter -clockwise to bring the tube filaments to prover 
bright than the ordinary incandescent lamp with UV -200 

Second Amplifier UV -201 
First Amplifier UV -201 

Defector UV -200 or UV 201 

Grid Leak 
Model 
PR -523 
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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 % 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 "OFF" 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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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 Radiotrons (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 221/2 -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. 84 S. gauge 
spaced about % 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. 
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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 "+18 V.," and connect the two terminals 
" +18 V." and "+40 V." on the rear of the set by 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. 

40V. 
18V. 

6V. 

Plus (+) Red 

Radiola VI 

U5 () Red 
Minus (-) Black 

18 

', Ì1I 1Ì1I1 IIIIUI 
iiuuim1%.Allio NII III III II 

If a loud speaker is 
used, it may be perma- 
nently connected to the 
"OUTPUT" terminals at 
the right end of Radiola 
VI. When thus connected, 
the loud speaker will auto- 
matically be disconnected 
when a telephone plug is 
inserted in any one of the 
jacks, and will automati- 
cally be reconnected when 
the plug is removed. 

Turn all six "FILA- 
MENT" rheostat knobs 

Batten" 
Rubber Covered Ground Wire clockwise to "OFF"' before 

Water Pipe putting the tubes in their 
GrouncClamp 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. 

Loop 

Variable Air 
Condenser 

Storage Battery 

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 
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UV -200 and UV -201 Radiotrons, and is usually obtained with a setting of from 50 to 100 on the "FILAMENT" knobs. For proper 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. 

Grid Leak 
Model 
PR -5I6 

Second Amplifier UV -201 or UV -201 A 
First Amplifier UV -201 or UV -201-A Radiotron UV 201 orUV-201-A 

Detector UV-200orUV--201 A 

Grid Leak Model PR -523 

www.americanradiohistory.com



Radlotron//UV201orUV201 

Rheostat 

POSSIBLE CAUSES OF FAULTY OPERATION 

(1) Poor or broken connections in loop wires or defective insulation of same. 
2) Filament rheostats not properly adjusted. 

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

(4) Battery connections improperly made, poor, or broken. 
(5) Stabilizer improperly adjusted. 
(6) Poor or broken connections in telephone cord or plug. 
(7) Inoperative vacuum tubes. 
(8) Transformer wavelength switch in wrong position. 
(9) Grid leak omitted. 

(10) Loop and condenser not properly adjusted. 
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NOTICE 

This device is not licensed except for amateur, experimental and entertainment 
radio use as defined and to the extent indicated in the current issue of the catalogue 
of the Radio Corporation of America. No express or implied license is granted under 
any patent owned by the Radio Corporation of America, or under which it is licensed, 
to use or sell this device as an element or part of any combination of organization 
except as expressly set forth in said catalogue. 
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Fig. I 

9 

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 
5 -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. 

Fig..2 

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, 11/2 volts each, for lighting the 

filaments, such as: - 
6 Eveready Dry Cell Radio "A" Batteries (21/2" x 61/2") or, 
6 Manhattan Red Seal Dry Cells (23/2" x 61/2") or, 
6 Burgess No. 6 Dry Cells (21/2" x 6" ) or, 
6 Burgess "Super -Six" Dry Cells (21/2" x 6" ) or, 
6 Ray -O -Vac No. 1211 Dry Cells (21/2" x 61/2") or, 
6 Ace No. 6 Dry Cells (23/2" x 63/2") or, 
6 Columbia Ignitor No. 6 Dry Cells (21/2" x 61/2") 

OR EQUIVALENT 

B. Two 45 -Volt Plate Batteries. NOTE: Two 45 -Volt Units 
are recommended instead of Four 221/2 -Volt Units, such as: 

2 Eveready No. 767 Plate Batteries (8" x 6g/8" x 3") or, 
2 Burgess No. 2306 Plate Batteries (77/8" x 65/g" x 3") 

OR EQUIVALENT 
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C. Two 3 -Volt Negative Grid Bias Batteries, such as: 
2 Eveready No. 750 Flashlight Batteries (277"x1ls"A}") or, 
2 Burgess No. 422 Flashlight Batteries (21/4"xl1/4"x}e) or, 
2 Ray -O -Lite No. 421 Flashlight Batteries (21/4x11/.t' x}r") 

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 inóperation 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 
to a water pipe, but if this is inconvenient, a radiator or steam pipe 

Leff 

Rear 

+ 4.5 -4.5 

6 Ordinary 
Dry Cells 
Each 11/2 Volts 

Rig}i 

Terminal board on 
base of set 

Rear 

Left 

Two 45 -Volt 
Plate Batteries 
Dimensions 
8"x65/8"x3" 

Right 

ermine' board on blase of set 

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 loud 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. 
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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 I No. 1, Figure 1) 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 I No. 7 and 8) so that 

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 button. This should light the tubes 

dimly. CAUTION: 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 Heard 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 Wave Length Switch Position Wave Length 
220-280 250 

280.370 300 

350 

370-460 
44 lt 

460-550 

400 

450 

500 

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 
what 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 7 (Fig. 1). When 
tuned to maximum intensity by this means gradually increase stabi- 
lizer 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- 
ume, but this control should be kept low as possible to obtain good 
results, or else the life of the batteries and tubes will be prema- 
turely shortened by the excessive current. 
WITH LOOP ANTENNA: 

1. Place control (No. 2, Figure 1) 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 also 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 three months. 

They require replacement when the filament control (No. 5, Fig. 1) 
must be kept at maximum for best reception, and when the tubes 
light but dimly with the pointer in that position. The old cells can 
be removed by disconnecting all wires from battery binding posts 
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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 both 
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 VII. 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 feet 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. 

WIRING DIAGRAM 
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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 VIIB covers the broad- 
. casting band of 220 to 550 meters and through the use of specially 
designed radio frequency transformers practically 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 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 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 from the carton 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 I " " Plate or "B" Battery. 

(C " " Negative Grid or "C" Battery. 
(A) Six 11/2 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 (21/2x6) or, 
6 Burgess Radio "A" Dry Cells No. 6 (21/2x6) or, 
6 Manhattan Red Seal Dry Cells, No. 2445 or 2448 (21/2x61/2) 

or, 
6 Ray -O -Vac Radio "A" Dry Cells No. 1211 (21/2x61/2) or, 
6 Columbia Ignitor No. 6 Dry Cells (21/2x61/2) or, 
6 Ace Radio "A" Dry Cells No. 61 (21/2x6) or, 
6 Yale Radio Power Pak No. 101-R (23/.1x61/2) 

OR EQUIVALENT 

(B) Two 45 -Volt Plate Batteries. NOTE: Though four 22% -volt 
units may be used two 45 -volt units are preferred instead. 
Such as: 

2 Eveready No. 767 Plate Batteries, EACH 45 -Volts (8x65%3) 
or, 

2 Burgess No. 2306 Plate Batteries, EACH 45 -Volts (77/8x 
6%x3) or, 

2 Yale No. 3045 V Plate Batteries, EACH 45 -Volts (8x65/8x3) 
OR EQUIVALENT 

(C) One 41/2 Volt Negative Grid Bias or "C" Battery. Such as: 
1 Eveready No. 771 Negative Grid Bias Battery (4x3x13/8) or, 
1 Ray -O -Lite No. 231 R Negative Grid Bias Battery (4x3x1-) 

1 Burgess No. 2370 Negative Grid Bias Battery (4x3x1%) or, 
1 Yale No. 312 Negative Grid Bias Battery (4x3x1%) or, 
1 Bright Star "B" 34-17 Negative Grid Bias Battery (4x3x1%) 

1 Novo No. 288 Negative Grid Bias Battery (4x3x13/8) 
OR EQUIVALENT 

or, 

or, 

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 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 cabinet with their 

terminals as shown in Fig. 3. Remove thumb screw and place the 

four special connectors on batteries as shown. This connects the 

batteries in three series groups, of two cells each in parallel. The 

yellow leads are connected to the center of positive terminal of the 

"A" battery and the black leads to the outside or negative terminal. 

The method of connecting the "B" battery is clearly 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 and 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 41/.z volt 

negative, or minus, clip on the battery and the black terminal 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 

complete inoperation of the set. 

OPERATION 

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

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

SERIAL No. 

Wave Length 

250 

.300 

350 

400 

450 

500 

550 

2 
Selector 

3 
Secondary 

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 times. 

3. 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 weak 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 whist- 
ling sound, known as the "carrier beat" is heard, it should he 
brought to maximum by control 4, then control 5 should be reduced 
gradually 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 Vernier controls 3 and 4. 
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 be 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 
Batteries 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 1101 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 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 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 bat- 
teries 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 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 i" ore 

proper functioning of Radiola VII -B. 
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Radiola Super -VIII 
INTRODUCTION 

RADIOLA SUPER -VIII is a 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 broadcast 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 -VIII, as described 
6 Radiotrons, Model UV -199 

BATTERIES REQUIRED 
In addition, there are required the following "A," "B" and "C" batteries which may be obtained from the dealer: 

A-Six standard dry cells, 12 volts each, such as those listed below, for lighting the filaments. These are connected in two groups, each of three cells in series, both groups being connected in parallel. 
Eveready Dry Cell Radio "A" Batteries .............24 by 64 in Manhattan Red Seal Dry Cells ......................24 by 6). in. Burgess No. 6 Dry Cells ... ...............23. by 6 in. Burgess Super Six Dry Cells. 2 by 6 in. Ray -O -Vac No. 1211 Dry Cells .24 by 64 in. Ace 
Columbia 

ry Cells.. e by 64 in. Ignitor No. 6 Dry Cells. 
. ..... by 64 in. OR EQUIVALENT* 

B-Four 221A -volt plate batteries connected in series, such as: 4 Eveready No., 766 Plate Batteries ..........6% by 4 by 3 in. or 4 Burgess No. 2156 Plate Batteries.. ...... ... .6% by 4 by 3 in. or 4 Burgess No: 2158 Plate Batteries ....6% by 4 by S in. or 4 Ray -O -Vac No. 2151 Plate Batteries.. .... . .......6% by 4 by 3 in. 4 Kwik-Lite No. 225 Plate Batteries.... . 
64 Ace No. 115 Plate Batteries 
6948 by 4 by 4 3 in. 4 Yale No. 1512-V Plate Batteries ..634 by 4 by 3 in. 4 Bright Star No. 15-90 Plate Batteries ........... ..6yß by 4 by S in. 4 Novo No. 268 Plate Batteries....... ..64 by 4 by 3 in. OR EQUIVALENT 

or 
or 
or 
or 
or 
or 

or 
or 
or 
or 
or 

*A 4 -volt storage batter,*, such as Pbile, Type UD.44, may be used instead of the six dry cells, if desired. 

Two 45 -volt plate batteries may be used instead of four 221/ - volt blocks if desired, such as: 
2 Eveready No. 767 Plate Batteries (45 Volts).......... S by 6% by 3 in. or 2 Burgess No. 2306 Plate Batteries (45 Volts) 2 Ray -O -Vac No. 2301 Plate Batteries (45 Volts) 2 Novo No. 276 Plate flatteries (45 Volts) 
2 Kwik-Lite No. 245 Plate Batteries (45 Volts) 
2 Yale No. 3045-V Plate Batteries (45 Volts). 

OR EQUIVALENT 

A by 64 by 3 in. or 
. by 8% by 3% in. or 

8 by 64 by 3 M. or 
.8% by 6s/4 by 3 M. or 
8 by 6% by 3 in. 

C-One 42 -volt Negative Grid Bias or"C" Battery, such as: 
1 Eveready No. 771 Negative Grid Bias Battery ...4 by S by 1% in. 
1 Ray -O -Lite No. 231-R Negative Grid Bias Battery ...4 by 3 by 1/7g in. 
1 Burgess No. 2370 Negative Grid Bias Battery ...4 by 3 by 1/g in. 
1 Yale No. 313 Negative Grid Bias Battery ...4 by 3 by 1%g in. 
1 Bright Star No. B-34-17 Negative Grid Bias Battery. ..4 by 3 by 1% in. 
1 Novo No. 288 Negative Grid Bias Battery 4 by 9 by 1% in. 

OR EQUIVALENT 

INSTALLATION 
Installing Batteries. Access to the battery rack is secured by 

removing the two screws B (Fig. 1) (found at the center on the 
left- and right-hand sides of the upper panel A, on the rear of 
theecabinet)-which releases the panel. Place two fingers in the 
thumb holes C, raise the rear panel, pushing it farther into 
the slot in the top of the cabinet, 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 yellow connectors. Remove these from the rack and proceed 
with the battery installation. 

(A) Place 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 parallel groups, each of three 
cells in series, as shown in Fig. 1, using the four short yellow 
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" (yellow), 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. 

or 
or 
or 
or 
or 

*After the set is in operation, closing the desk fall G shuts off the operation of the set completely. When the user has kindled with the set, he need not turn any of the other controls, but merely .dose the desk fall. 

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

Connect the two batteries in the upper compartment in series by using one of the long red jumper connectors D, fastening one end onto the "+222 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 terminal marked "+222 V.", not yet connected (or onto 
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2+B (red) 

- D(red) 
B (maroon) 

+ (maroon) 

I3(black with 
red tracer) 

i"+A(yellow) ir 
E(yellow) 

"-Alblack with - yellow tracer) 
'+C'(green) 
=-C(black with 

green tracer) 

Fig. I. 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 "+45 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 battery 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% 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 -VIII 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 `Loop" knob 
until the gears mesh and then let the panel drop back. 

OPERATION 
Filaments. Turn the "VOLUME CONTROL" knob U (Fig. 3) 

clockwise to 100. Turn the "BATTERY BETTING" knob K clock- 
wise up to the 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. 
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Fig. S. Front View, Slowing Radiotrons in Place 

F-Control Panel 
G-Desk Fall 
II-Six Radiotrons UV -199 in Sockets 
J-Stay Joint 
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Fig. 3. 

F-Control Panel 
G-Desk Fall 
K-"BATTERY SETTING" Knob 
L-Retaining Ring for "STATION SELECTOR" 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 I" Knob 
S-Amplifier Switch 
T-Control Panel Knob 
U-"VOLUME CONTROL" Knob 
V-"STATION SELECTOR II" Pointer 
W-"STATION SELECTOR II" Knob 
X-Telephone Jack 
Y-"Loor" Knob 

Front View of Control Panel 
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Tuning. The tuning of Radiola Super -VIII involves only 
the manipulation of the two "STATION SELECTOR" knobs R 
and W-a simple operation if the principle described 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 I" gold - 
tipped pointer N at, say, 10 (referring to the metal dial scale under 
the paper scale). Move "STATION SELECTOR II" 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 II" from about 7 to 17. If 
again no signals are heard, set "STATION SELECTOR I" gold - 
tipped pointer at, say, 14, and move "STATION SELECTOR II" 
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 ii" 
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 "STATION 
SELECTORS I and II" for the clearest reproduction. To decrease 
the volume of signal, turn the "VOLUME CONTROL" knob U 
towards the "SOFT" position. 

If no stations are heard, the "LOOP" 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 Radiolit 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 below. 

(1) Turn the "VOLUME CONTROL" knob U away from 
"'100" toward "SOFT." 

(Q) Pull out the amplifier switch S. 
(3) Turn the "LOOP" knob Y. 
Interference. Signals from an interfering radio station may 

be eliminated or at least minimized by either of the following 
methods: 

(1) Turn "STATION SELECTOR II" pointer V either to the 
right or left, by approximately % inch to 1 inch, to find another 
position of this control, where the desired station will be again 
heard. The setting of "STATION SELECTOR II" 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 them becomes greater and greater for the higher 
end of the scale, i.e., nearer the right-hand end. It is recom- 
mended that "STATION SELECTOR II" 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 II," when the receiver is 
located close to a powerful broadcasting 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 "STATION SELECTOR II" 
to either of the two positions whicn correspond most nearly to 
the setting of "STATION SELECTOR I" for the local station. In 
the case of the distant station, shift "STATION SELECTOR II" to 
the other "wavelength peak" either "upper" or "lower," as the 
case may be, where interference (if present) will probably not 
be encountered. 

(Q) Turn the "LOOP" 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 

SELECTORS" will he found with the set, three each in the envelope 
for the Instruction Book, and one each in place on the panel. 
To put another "STATION SELECTOR I" 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, pinchl the knobs together, and pull the 
clamp wire free from its retaining ring L. Remove the old dial, 
and place a "STATION SELECTOR I" 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 II" 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 II" be recorded. 

Note that in a few places throughout the country, particu- 
larly in the metropolitan areas, 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 
booklet. Under such conditions, the"STATION SELECTOR 'settings 
should be the same for both stations. 

Each of the "STATION SELECTORS" is provided with four 
pointers, in order that stations of neárly the same setting may 
be recorded on the dials without crowding the markings. It is 
suggested that the gold -tipped pointers be 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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Fig. 4. "STATION SELECTOR. Dials, Showing 

Approximate Markings of Principal 
Broadcasting Stations 

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 electric wiring. Such positions may cause changes 
in the settings of "STATION SELECTOR 1." 

In order to facilitate the tuning process, and to give an 
approximate idea of where stations should come in, Fig. 4 shows 
a reproduction of both dials, with the average markings of the 
principal broadcasting stations, marked in accordance with the 
method described. 

Batteries and Radiotrons. The only parts ordinarily need 
ing replacement will be the batteries and Radiotrons. 

It is important to adjust the "BATTERY SETTING"and 
" VOLUME CONTROL" knobs properly. With fresh batteries, 
turn the "BATTERY SETTING "knob up to the arrow on the dial, but 
no farther. Turn the "VOLUME CONTROL" to 100. Then search 
for stations as described on page 8. Having located a station, 
turn the "VOLUME CONTROL" 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 
type). Turn the "VOLUME (ONTBOL" 10 IOO. Turn the"BATTERY 
SETTING" to the arrow. Touch 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 
movable blade of the "VOLUME CONTROL" on the rear of the 
panel. If the voltmeter reads greater or less than 3 volts, 
adjust the "BATTERY SETTING" knob until a reading of 3 volts 
is obtained. 

With the filaments burning too brightly (" BATTERY 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 called, may be 
accomplished by turning the "VOLUME CONTROL" knob to 100, 
and the "BATTERY SETTING" knob to approximately 47 (or 
to 3 volts), and by removing either one of the two "B" battery 
connectors 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 he 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 each 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 bushings in the panel which hold the "SELEC- 
TOR" knobs. 

(3) On the universal or ball joint just back of the "SELEC- 
TOR" knob shaft. 

(4) On the spring bearing of the slanting knob shaft (which 
spring bearing 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. The polish cl osen 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 
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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. If the user desires to use a 4 -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 
"+A" lead to the "+" 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 65, 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 - 

VIII, 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 be 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 

r --Brown - -Black 
Loud Speaker 

1 

Rotatable Loop 
Controlled by 
tapp Knob Y 

touching the moistened finger to the stationary condenser plates 
of "STATION SELECTOR II," 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 loud speaker. If the 
set is still not operative, push in the amplifier switch S. and 
remove the Radiotron on the extreme left-hand end, from its 
socket. Try substituting this tube for the first. third, fourth 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 be 

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 batteries are installed for the first time, listen 
to the loud speaker, while pushing the amplifier switch in and out. 
Sharp "clicks" will be heard in the loud speaker. Do this 
sufficiently 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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Fig. 5. Connection Diagram of Radiola Super.VIII 
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meter of suitable range (100- or 150 -volt scale), for measuring the 
"B" battery voltage. Connect the positive (+) voltmeter 
terminal to the " +B " 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. 
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