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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, the Victor Talking
Machine Company and the RCA Victor Company during the
years 1929 and 1930. 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 carnestly 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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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:

W hich 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 vourself 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
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business is slow even though he offers “cut prices” as a result of the

bargain replacement parts he uses.



Parts and l'est Instruments. 'The most
tangible of the ihree factors essential to success in
service work are the Parts and Test Instruments used.
By these vou 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. 1t must be done either one

way or the other.

And in the long run Parts and Test Insiruments
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:

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

In our service work

OUTPUT INOICATOR

0 i ) ullin g

An output indicator that does not

burn out, RCA Type TMV-121-4

we pledge —

« To use the highest quality materials.

. To be thorqugh in all our work.

. To make reasonable promises and keep them.

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

. To charge a fair price for our services.

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

www americanradiohistorv.com



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
cvcles, 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

Rear View of Chassis

Front View

The RCA Full Range Type TMV-97-B Test Oscillator is 2 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 shorc-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 (oucput concrol) 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 wich 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 1. F.
frequency of all-wave receivers to permirt reception of pure CW signals.

SPECIFICATIONS

Circurt—A tuned-grid, plate-modulated circuit is used, FreQuency Ranae—90 K. C.-25,000 K. C. b( eighe bands.
which gives good stability over a wide range of volrage and The Range Switch is located on the front panel and marked
climatic conditions. The output is modulated 509, at 400 directly in frequency.

cycles. Qurpur—Two binding posts on the front panel, together

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

Barteries Requiren—One 2214 vole **B" bactery and one
416 vole “C" bactery are used. The 'C" battery provides
flament power for the Radiotrons, che filaments of which are
connected in series.

with an attenuator, give an easy means of connecting and
adjusting the output.

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

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

Size — Height 814 inches (in-

cluding raised handle), case alone
614 inches, widch 934 inches, depth
414 inches.

Weignr — 314 lbs., including
bacceries.

Swrtcu—A toggle-type operat-
ing switch for turning the oscillator

Net Price 3295_0

(WITH RADIOTRONS—LESS BATTERIES)

Order Stock No. 9050

accuracy of +39%. 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

“on’’ and “off'’ is mounted on the

leacher handle.

front panel.



RCA Tools and Accessories

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

Instrumencs of all cypes and manufacture.

Alignment Tool

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

combination screwdriver and socker wrench. The matal screw-
driver bit is so shaped that the increase in capacity caused by
its touching a crimmer screw is offsec 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 che end of the coil. The socket
end fits the main tuning capacitor trimmer adjustment screws
used on numerous RCA Victor Receivers. The bakelite shaft
is 74’ diamerer, which gives enctrance to 34"’ holes, used on
older model Radiola receivers.

Alignment Wrench

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

screwdriver and alligator jaw end wrench. The metal screw-
driver bic is shaped so that it will have a minimum effect on
the alignment of the set when it touches a trimmer screw.
The end wrench is suitable for adjusting trimmer screws that
are accessible only from the side. The shaft is of bakelite,
1%’ diameter and the overall length is 515",

Riveting Punch

Stock No. 10987 Net Price $0.50

The Stock No. 10987 Rivering Punch is a special metal
punch for use with a riveting anvil. The punch may be used
with the rivets usually used on radio receivers and permits the
service man to make a factory type repair, instead of using
machine screws to replace rivets. The punch is 3" in diameter
and 514" long.

Riveting Anvil

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

anvil that permits riveting in places ordinarily inaccessible. It
is to be used in conjunction with a riveting punch such as
Stock No. 10987. The Anvil is 35’ in diameter and 334"
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 che
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 insercing the iron increases the
inductance. From chis 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 reducltion in output with either end of the wand inserted into
the coil.

Knurled Nut Wrench

Stock No. 10982 Net Price $1.20

The Stock No. 10982 Knurled Nuc 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 5§ to ¥4'’ diameter. The
overall lengeh is 814",

Off-Set Screwdrivers

— —

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

The Stock Nos. 3064 and 2930 Off-Ser Screwdrivers are
uscful for making adjustments to remote control units and
other small screws thac are inaccessible with an ordinary
wrewdriver.  The No. 3064 screwdriver is 214’ long while
No. 2930 has an overall length of 434".

Socket Wrench

P i
4 ~ J

Stock No. 10983 Net Price $1.80

The Stock No. 10983 Socket Wrench is a special flexible
end socker wrench designed for adjusting the alignment
screws of the 1929 and 1930 Victor Receivers, Models R-32,
R-35, etc. The overall length is 834"".
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PREFACE

Service goes hand in hand with sales. The well-informed RCA Author-
ized Dealer renders service at time of sale in affording information as to
proper installation and upkeep. Subsequent service and repair may be re-
quired by reason of wear and tear and mishandling, to the end that RCA
Loudspeaker and Radiola owners may be entirely satisfied.

Obviously, this service can best be rendered by properly equipped service
organizations having a thoroughly trained personnel with a knowledge of
the design and operation of RCA Loudspeakers and Radiolas,

Such service organizations have been established by RCA Distributors,
and RCA Authorized Dealers are advised to refer any major work or replace-
ment to their selected Distributors. Minor replacements and mechanical and
electrical adjustmernts may be undertaken by the RCA Dealer.

To assist in promoting this phase of the Dealer and Distributor’s business
the RCA Service Department has prepared a series of Service Notes—of which
this booklet is a part—containing technical information and practical helps in
servicing RCA Loudspeakers and Radiolas.

This information has been compiled from experience with RCA Dealers
and Distributors’ service problems and presents the best practice in dealing
with them. A careful reading of these Service Notes will establish their value,
and it is suggested they be preserved for ready reference.

In addition to supplying the Service Notes, the RCA Service Department
maintains a corps of engineers who are qualified to render valuable help in
solving service problems. These engineers call upon the trade at frequent in-
tervals to advise and assist RCA Distributors in the performance of service
work.

Property of the Radio-victor Corporation of America. Confidential and to be used
only by its Authorized Distributors and Dealers in furnishing service in connection
with 1its apparatus

Copyright 1929—Radio-victor Corporation of America
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RECEIVER ANTENNA

ASSEMBLY AND
GROUND
LEADS
REPRODUCER BATTERY
UNIT CABLE

Figure 1—Rear interior cabinet view of Radiolu 22



RCA RADIOLAS 21 and 22

SERVICE NOTES
Prepared by RCA Service Department

RADIOTRON SOCKETS STAGE SHIELDS STATION SELECTOR
FOR A.F. STAGES DIAL

VOLUME CONTROL LOCAL-DISTANT SWITCH OPERATING SWITCH

Figure 2—Top view of receiver chassis showing location of some parts
g

ELECTRICAL AND PHYSICAL SPECIFICATIONS

Type of Receiver—>creen Grid Tuned R.F. Battery.

Recommended Antenna Length-—25—60 fcet.

Type of Filament PPower—Storage Battery or Eliminator.

Type of Plate and Grid Power—“B” and “C” Batteries or
Eliminator.

Nuniber and Type of Tubes—Two UN-222, 2 UNX-1124,
1 UX-112A or UX-171A—Total 5.

Number of R.F. Stages—Two.

Type of Dectector—Grid condenser and leak.

Number of AF. Stages—Two.

Type of Loudspeaker (R22 only)—Magnetic.

R21 R22
Height .......... ... ........ 10.5 inches t0.5 inches
Depthi . o sz o hs 40 aim oln 0oty o 100 *“ 220
MVt e S e 205 215 ¢
Weight. alone . .......... .. .. 27 lbs. +4  Ibs.
Weight, packed ....... ... .. 40 Ihs. 105 1bs.



INTRODUCTION

RCA Radiolas 21 and 22 are battery operated screen grid radio receiving sets.
Radiola 21 is a table model and Radiola 22 is a console model employing the same
receiver chassis and the mechanism of RCA Loudspeaker 100B. RCA Screen Grid
Radiotrons UX-222 are employed as radio frequency amplifiers, Radiotrons UX-112A
as the detector and first audio and UX-112A or UX-171A as the power stage. The
choice of the power tube is left to the customer, as different tubes may be desirable
for different output requirements. The different battery requirements may also have
a bearing on the choice, as the UX-171A requires more plate and bias batteries to
obtain advantage of its greater output.

The sensitivity and selectivity of these Radiolas is sufficient for excellent reception.
The fidelity is very good. Figure 1 illustrates a rear interior cabinet view of Radiola
22, Figure 2 top view of receiver chassis, Figure 3 sub-chassis view of receiver, and
Figure 4 a view of the receiver with shields removed.

DETECTOR PLATE FILAMENT
SUPPLY RESISTOR RESISTORS

BY-PASS CONDENSERS VOLUME CONTROL

Figure 3-—S8ub-chassis view of receiver

Circuit features, see Figure 6, of these Radiolas are

(a) Screen grid battery receiver giving sensitivity and selectivity comparable to
that obtained with A.C. type screen grid receivers.

(b) Circuit consists of two tuned R.F. stages, tuned grid leak type detector, first
audio stage and second audio stage employing a choice of power tubes.

(c) Local-distant switch provides best reception on both loud and weak signals.
At the local position a .00023 mfd. condenser is connected from the antenna
connection to ground. This condenser or when the switch is at “distant,”
the antenna to ground capacity, causes the circuit to resonate in the broadcast
band at about 700 K.C. and thereby brings up the sensitivity of the low fre-
quency end. The result is that the receiver has about equal sensitivity
throughout the tuning range.

(d) The use of screen grid tubes together with proper shielding, eliminates the
necessity of neutralizing or other methods of stabilizing,

(e) The volume control varies the voltage on the screen grid of the two R.F.
tubes. This provides a smooth means of control which, together with the
local-distant switch, provides a positive cut-off even on loud local stations.

6



(f) The operating switch disconnects the filament battery and the “B” voltage to
the volume control. This prevents unnecessary “B” battery consumption when
the receiver is not in use.

(g) A fixed regenerative detector gives added sensitivity to that circuit with a
resulting gain in over-all sensitivity. This does not require any adjustment
during operation.

PART I—INSTALLATION

Information on the various points dealing with installation as listed below can be
obtained by referring to the Service Notes or Instruction Books mentioned. This in-
formation has been repeatedly published in past issues of Service Notes, and the ave-
rage service man is probably so familiar with it, that further details are unnecessary.

The Radiola 22 has two red wood screws to hold the reproducer unit during shipment. Be
sure that these are removed as otherwise acoustic howling may result.

Antenna (Indoor or outdoor).—See R-44 and 46 Service Notes.

INTERSTAGE RADIOTRON SOCKETS FOR
COUPLING UNIT {sI 8 2M° R.F AND DETECTOR

IsT R.F. 2N° ROF.
TRANSFORMER TRANSFORMER TRANSFORMER

Figure 4—View of receiver with shields removed

Ground.—See R-44 and 46 Service Notes.
Shields.—See R-44 and 46 Service Notes.
Batteries and Connections.—See R-21 or 22 Instruction Book.

PART II—SERVICE DATA

Service data on the following subjects can be obtained from the Service Notes
mentioned below:

Antenna system failures.—See R-44 and 46 Service Notes.

Radiotron sockets and prongs.—See R-44 and 46 Service Notes.

Broken condenser drive cord.—See R-44 and 46 Service Notes.

Adjusting R.F. line-up condensers.—See R-44 and 46 Service ‘Notes.

Service data on reproducer unit.—See R-100A or R-100B Service Notes.

7
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SERVICE DATA CHART

The following service data chart indicates various troubles by their symptoms and

gives the specific remedy necessary.

Indication Cuuse

Remedy

Defective Radiotrons
Defective Operating Switch
Defective Volume Control
Wrong battery connections
|

No Reproduction | Run-down batteries

Defective local-distant switch

Defective parts in receiver

Defective loudspeaker

Replace defective Radiotrons
:chlace defective operating switch
! Replace defective volume control

Connect battery correctly. Complete in-
structions are given in R-21 or 22 In-
struction Book

| Replace “B” and "C” batteries if low.
Charge storage battery if necessary.

Replace defective local-distant switch.

Check by means of continuity tests and
make any replacement necessary

Repair any defect in loudspeaker

Defective Radiotrons

Poor antenna system

Run-down batteries

Low Volume

lLine-up condensers out of adjusts
ment

Defective parts in receiver

Defective loudspeaker

| Test and replace any defective Radio-
i trons

! Install antenna as suggested in Part I

Check voltage of all batteries including
any eliminator if used. Unless the volt-
ages are within the limits given in
Part 111, Section 2, batteries should be
replaced. If it is the storage battery
it should be charged until gassing lasts
for 1 hour. I a trickle charger is being
used possibly the rate is not sufficiently
hlgh for the service the receiver is giv-
ing. The remedy is to increase the
charging rate

Adjust line-up condensers as described
in R-44 and 46 Service Notes

Check by means of continuity test and
make any replacement necessary

Check by using another loudspeaker
known to be in good operating condi-
tion and make any replacement neces-
sary

Defective Radiotrons

Distorted Defective interstage A.F. trans-
Reproduction former, output choke, output con-
denser or other parts

Receiver oscillation

Test and replace any defective Radio-
tron

Check parts by means of continuity test
and make any replacement necessary

Should the Radiolas oscillate, all signals
will be weak, distorted and accom-
panied by a whistle. See section on
“Oscillation” for remedies




SERVICE DATA CHART—Continued

Indication Cause Remedy
Defective batteries Check battery voltages and discard any
with readings not in the limits given
] in Part III, Section 2, Charge storage
Distorted battery if necessary

Reproduction

Defective loudspeaker

Check with a loudspeaker known to be
in good operating condition. Make any
repairs necessary

Acoustic Howl

Radiotron selection

Loudspeaker mounting

Loudspeaker position

Interchange Radiotrons, especially the
detector

Check mounting of loudspeaker of Radi-
ola 22 and make sure it is properly
supported

Do not place loudspeaker too close to
Radiola 21. Increase its distance to
the receiver or change the relative
angle between the loudspeaker and the
receiver e

Audio Howl

An audio grunt or howl may be
caused in Radiola 22 by reversed
output leads to the loudspeaker

Oscillation

By-pass condenser

Radiotrons

Audio system

Connect loudspeaker leads as shown in
Figure 7

Receiver oscillation will cause a whistle
when the receiver is tuned through a
broadcasting station carrier wave, See
section on “Oscillation” for remedies

An open in any of the by-pass condensers
may cause an audio howl

Vibrating elements in Radiotrons will
cause a gradually developing howl. See
section under ‘‘Acoustic Howl”

A defective audio systemm may cause a
howl

Oscillation

Shields not in place or not making
good contact

l.ocal-distant switch not grounded
Shield contact clips not clamping
condenser shaft properly

Open by-pass condenser

Defective Radiotrons

Place the tube shield over sockets 1 and
2 and the stage shields over sockets 2
and 3. If oscillation does not stop clean
points of contact between base and all
shields

Ground iocal-distant switch properly

Bend shield contact clips so that a good,
firm contact is made to the condenser
rotor shaft

An open by-pass condenser or one im-
properly connected may cause oscilla-
tion. Check and replace if necessary

A defective Radiotron UX-222 may cause
oscillation. Interchanging with one
known to be in good condition will

| remedy the trouble




PART III—ELECTRICAL TESTS

(1) TESTING CONDENSERS

Most of the condensers in Radiolas 21 and 22 can be tested by the continuity tests
given in Part I1l, Section 3. If further tests are desirable the large 1 mfd. condensers
may be tested by charging them with the highest “B” voltage available and then
shorting their terminals with a screw-driver. An O.K. condenser will give a good
spark when such a short is made. A leaky condenser will give no spark and a shorted
condenser will give a spark when an attempt is made to charge it.

Small condensers may be click tested for shorts or conveniently replaced by new
ones to check on their operating condition.

(2) VOLTAGE READINGS

The following voltages taken at the sockets
are correct for batteries when new. A 25 per
cent drop is permissible before renewal is neces-
sary. Individual batteries may be tested by dis-
connecting entirely and reading with a voltmeter. (- 3
The “B” batteries should be discarded when their BROWN S
voltage is less than 34 volts per block. The “C” AND BLACK % I "§
batteries should be renewed with the “B” bat- 5 MFD
teries. A storage “A’” battery requires charging W

YELLOW BLUE

when the voltage is below 5.4 for a battery or 1.8
per cell under load. BROWN

SOCKET VOLTAGES
RADIOLA 21 OR 22

Radiotron UX-171A used in last stage with
135 volts plate supply. For other power tubes
or plate voltage the change will be in last socket Figure S—Internal connections of A.F.
only, all other voltages remaining the same, coupling unit

VOLUME CONTROL AT MINIMUM

3 Filament CFO:LZ‘::;‘;’”‘G‘O. ; ‘Sf :lez,:entG:*%d Filament to | Plate Current
Volts Volts Volts Plate—Volts Milliamperes
1 32 1.6 0 135 0
2 3.2 1.6 0 135 0
3 5.0 —_ —_ 45 3.5
4 5.0 9 —_ 125 6.5
3 8.0 27 — 130 15
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VOLUME CONTROL AT MAXIMUM

5 Filament to Filament to .
Filame . .
Socket No. B Control Grid | Screen Grid Filament to | P la‘te. Current
Volts Volts Volts Plate—Volts | Milliamperes
1 3.2 1.6 67 135 5.0
2 32 1.6 67 135 5.0
3 5.0 i = 45 3.5
4 5.0 9 — 125 6.5
5 5.0 27 — 130 15
L 00072 weo.
GANG CONDENSERS—y
e /4AMEG UX-H2-A OR  OUTPUT
ux-222 i UX-222 5 (oo X UX-112-A 00016 UX-112-A UX-171-A  CONDENSER
1T RE ' 2% RF —’ \AFD, .7 DET. MFD.y 15T A.F. PWR*' AF.
[] " \. I, []
’ h ¥ fll SMFD,
u i
S L == #r: ouTPuT
\ \ )
2 ;
r 3 ot 4
{ MFD. |1 mFo + MFD. -1 1+ -1 |+ ouTpyT
+ — 2 1l CHOKE
= S 3 "
J‘ PILOT /® . ]' s b ¢
LAMP”
UX-222 FILAMENT )
RESISTOR ~» 5 € < —¢ € <—¢
Tor ST J
T S < < < S
5 B+ PWR.
DETECTOR 195 ¥ L@uo
i PLATE -3 ’,/ e n |- a
1D ESo oA ewament_[---- 1 L Co PR SBACK WK
(sLue) |  |RESISTORS GREEN TRACER
- y . 75 QBLACK aND
VOLUME l ) - oReEN
A+
co7m0|. @ YELLOW
y ¥ 8+ 67
<@ MARQON
/T Rt Ae B C.4 BLACK WiTH
YELLOW TRACER
ALL GROUND CONNECTIONS ARE ~V GREEN WITH
T0 GROUND .LEAD AND TO FRAME OPERATING RED TRACER
SWITCH B+ 135
— —@ MAROON
— AND RED

Figure 6—Schematic circuit diagram of Radiolas 21 and 22 receivers

(3) RADIOLA 21 OR 22 CONTINUITY TESTS

The following tests will show complete continuity for the receiver assembly of
Radiolas 21 and 22. Disconnect the antenna and ground leads, the cable connect:ons
to all batteries, and unscrew the pilot lamp.

A pair of headphones with at least 415 volts in series or a voltmeter with suﬂic:ent

battery to give a good deflection when connected across the battery terminals should
be used in makmg these tests.

The resistance of the various circuits are also shown in the column titled, “Correct
Effect.” Checking the resistance of the circuits adds an additional check on their cor-
rect functioning. This may be done by means of a direct reading “Ohmmeter,” a resist-
ance bridge, or any of the methods shown in previous issues of RCA Service Notes.

The Radiotron contacts and socket numbers, the cable connections and color scheme
are shown in Figures 7 and 8, and should be referred to when making these tests. Fig-
ure 5 illustrates the internal connections of the A.F. coupling unit.
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OPERATING T0 T0 LOCAL-DISTANT
SWITCH GROUND  ANTENNA SWITCH

UX-112-A Ux-222

RECEIVER ASSEMBLY

REPRODUCER
UNIT
RED 8+ PWR,
MAROON®SAND®RED B+ AMP. {35 V.
MAROON B+ 67 V.
BLACK=AND®GREEN C— AMP. 9V,

BLACK=WITHOGREEN®TR A CE R ssereomasemmms C = PWR.

YELLOW ‘aﬁﬁkisv.

C+
ED-TRACER—B‘
K{GREE“—W (THeR

Figure T—Radiola 22 battery cable and external connections of receiver assembly and reproducer unit

BLACK WITH
YELLOW TRACER

GRE
N THaaRED=TRACE
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CONTINUITY TEST CHART
Unscrew Pilot Lamp Before Making Test

Incorrect Effect

Circuit | Test Terminals Correct -
Effect Indication | Caused by
ICGI to Ground | Closed Open Open secondary of lst R.F. trans-
(3 Ohms) former
i Short Shorted tuning or trimming con-
. I denser
SG1 or SG2 to|Closed | Open Open volume control or connection
B+ 67(Maroon) | (50,000 Ohms)
Vol. Cont. at |
minimum i
SG1 or SG2 to|Closed Open Open connection or volume control
B+ 67(Maroon) | (Short) arm
Vol. Cont. at ‘
maximum
= I
CG2 to Ground | Closed | Open Open Secondary of 2nd R.F. trans-
. (3 Ohms) former . ] )
Grid Short Shorted tuning or trimming con-
| =her denser
G3 to Ground Closed Open Open grid leak or secondary of 3rd
[ (4 Megs) R.F. transformer
‘ '3 Ohms Shorted grid condenser
| Short Shorted grid condenser and tuning
| | or trimming condenser
s |
Stator tuning|Closed | Open Open secondary of 3rd R.F. trans-
condenser No. 3! (3 Ohms) ; former
to Ground Short Shorted tuning or trimming con-
denser
G4 to C——9'Closed Open Open secondary of lst A.F. trans-
(Black and|(5§500 Ohms) former
Green) -
G5 to C—Pwr |Closed Open Open secondary of 2nd A.F. trans-
(Black with| (5500 Ohms) former
+ Green tracer)
P1 to B+135|Closed Open Open primary of 2nd R.F. trans-
(Maroon and | (60 Ohms) former
Red)
P2 to B+135|Closed Open Open primary of 3rd R.F. trans-
(Maroon and| (60 Ohms) former
Red)
P3 to B+135|Closed Open Open regenerative coil, primary of
(Maroon and| (31,100 Ohms) 1st A.F. transformer or 30,000
Plate Red) ohm resistor
1,100 Ohms Shorted 30,000 ohm resistor
P4 to B+135|Closed Open Open primary of 2nd A.F. trans-
(Maroon and | (1,000 Ohms) former
Red)
P5 to B+Pwr | Closed Open Open output choke
(Red) (550 Ohms)
PS5 to output j?Ck'Opc“ Closed Shorted .5 mfd. output condenser
with insulating |
bushing |

13
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CONTINUITY TEST CHART—Continued
Unscrew Pilot Lamp Before Making Test

Incorrect Effect

Cireuit | Test Terminals ngect
Fect Indication Caused By
—F1 to Ground| Closed Open Open UX-222 filament resistor or |
(6.5 Ohms) connection
Short Shorted .1 mfd. condenser
—F2 to Ground| Closed Open Open UX-222 filament resistor or
(6.5 Ohms) connection
Short Shorted .1 mfd. condenser
—F3 to Ground| Closed Open Open connection ’
(Short) -
—F4 to Ground | Closed Open Open connection
(Short)
Filament | _F5 to Ground| Closed Open Open connection
(Short)
+Fl1 to +A Closed Open Open 1.55 ohm resistor or connec-
(Yellow) (1.55 Ohms) tion
+F2 to +A Closed Open Open 1.55 ohm resistor or connec-
(Yellow) (1.55 Ohms) tion
+F3 to +A Closed Oven Op.en 195 ohm resistor or connec-
(Yellow) (1.95 Ohms) tion
+F4 to +A Closed Open Open 195 ohm resistor or connec-
(Yellow) (1.95 Ohms) tion
+F5 to +A Closed Open Open 1.55 ohm resistor or connec-
(Yellow) (1.55 Ohms) tion
Antenna to|(Closed Open Open connection, antenna loading
ground (Switch | (30 Ohms) coil, or primary of first R.F. trans-
at “distant” former
position)
B+67 (Maroon) | Closed Open Open volume control
to A—(Black| (50,000 Qhms)
with Yellow
tracer) (Close
op. SW.).
—F1 to B+135| Open Closed Shorted .1 mid. condenser
(Maroon and
Misc. Red) |
—F2 to B+ 135| Open Closed Shorted .1 mfd. condenser
(Maroon and
Red)
B+135 (Maroon | Open Closed Shorted 1 mfd. condenser
and Red) to
ground
P3 to —F3 Open Closed Shorted 1 mfd. condenser or .0012
mfd. condenser
G4 to —F4 Open Closed shorted ,00016 mfd. condenser
SG1 to —F1 Open Closed Shorted 0.1 mfd. condenser
SG2 to —F2 Open Closed Shorted 0.1 mfd. condenser

15




PART IV—-MAKING REPLACEMENTS

The various assemblies and parts of Radiolas 21 and 22 are readily accessible and
replacements can be easily made. Figure 2 illustrates the receiver chassis and Figure
1 the rear interior cabinet view of Radiola 22. The following procedure gives the cor-
rect method for removing the various assemblies from their cabinets.

(1) REMOVING CHASSIS FROM CABINET OF RADIOLA 21

To reniove the receiver chassis from the cabinet of the Radiola 21, proceed as
follows :

ta) Release the local-distant switch a.d the operating switch from their respective
escutcheon plates. This is best done by removing the wood screws that hold
the escutcheon and then releasing the switch from the escutcheon by twisting
its mechanism with the hand. This eliminates the possibility of marring the
collar of the switches with pliers or other tools.

(b) Remove the four machine screws at the bottom of the cabinet that holds
the chassis in place.

(c) Remove the volume control and station selector knobs from their respective
shafts by merely pulling them off.

td) The chassis may now be lifted clear of the cabinet and placed in a position
convenient for work.

(2) REMOVING R-22 RECEIVER ASSEMBLY

To remove the receiver assembly of Radiola 22 proceed as follows:

(a) Release the operating switch and local distant switch by removing their es-
cutcheons and releasing the switch collar. Replace the escutcheons tempor-
arily.

{b) Remove the station selector and volume control knobs.

(c) Release the antenna and ground leads and the battery cable. Remove the
loudspeaker connections from the pin jacks on the receiver assembly.

{d) Remove the four machine screws that hold the chassis to the shelf. It may
now be lifted clear and placed in a position convenient for work. After the
completion of all repairing replace it in the reverse manner of that used to
remove it.

(3) REMOVING R-22 REPRODUCER UNIT

To remove the R-22 reproducer unit proceed as follows:

(a) Release the two loudspeaker leads from the receiver chassis at the output pin
jacks.

(b) Remove the eight screws that hold the reproducer unit mounting felt to
the baffle board. The unit together with its felt mounting may be lifted
clear and placed in a position convenient for work. After all work is com-
pleted it should be replaced in the reverse manner of that used to remove it.

(4) REPLACING R.F. LINE-UP CONDENSERS

The correct procedure for replacing the R.F. line-up condensers is given in the
Rfadlola 44 and 46 Service Notes and should be followed when making a replacement
of this kind.
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Changes Necessary

for

Adapting Radiolas
21 0r22

for use with

Radiotrons RCA-230
RCA=231 and RCA-232

Radiola Division

RCA Vietor Company, Inec.
Camden, N. J., U. S. A.
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Changes Necessary for Adapting Radiolas 21 or 22
for use with Radiotrons RCA-230,
RCA-231 and RCA-232

Remove receiver assembly from cabinet, place in a position convenient for work and
turn upside down. Make the following changes. Figure 1 shows the wiring after the
changes have been made, the dotted heavy lines indicating the old connections. Figure

2 shows the schematic diagram of the Radiola after changes have been made.

Remove bus from —F4 to +F5.

Shift bus bar connected to +F5 from +F5 to —F4. The other end of this bus connects

to the .00023 mfd. condenser.

Solder yellow cable lead formerly connected to 1.95 ohm resistor to 4+F5.

Shift the two black leads connected from —F1 and —F2 to the 6.5 ohm resistor from
the 6.5 ohm resistor toe +F4. It will be necessary to splice and tape a wire to these

leads in order to make this change.

Clip the bus between the 1.95 and the 1.55 ohm resistor.

Shift all connections to the 6.5 ohm resistor to one terminal. This should be the ter-

minal closest to socket No. 1.

Unsolder both connections to the pilot lamp. Clip these off at socket No. 3 and tape
up the exposed ends. Solder two new thin leads to the pilot lamp connecting one to the
terminal on the 6.5 ohm resistor to which no connections are present. Connect the

other to 4-F5. Itis best to run these leads through the hole in the bottom of the chassis
into the detector stage and thence out of the side of the casting to the pilot lamp.

Remove the maroon and red cable lead from the center terminal of the third (closest
to socket No. 1) by-pass condenser block. Also remove the green A. F. transformer
lead from the same point. Unsolder the 30,000 ohm resistor from the center connection
of the second by-pass condenser block, solder on about a three-inch length of wire, and
then solder the other end of this wire to the maroon and red cable lead and the green

transformer lead already exposed. Tape both joints carefully.



10. Connect about a three-inch length of wire to the center connection of the third by-pass
condenser block. (Where the maroon and red cable lead was formerly connected.)
The other end of this wire is connected to the splice between the red cable lead and the
brown output choke lead. Tape carefully after soldering.

11. Solder a 400 ohm, 1 watt resistor from —F5 to the ground side of the .00023 mid.

condenser.

12. Substitute new cable tag supplied for old one.

00072 MFD.
GANG CONDENSERS—y
/A MEG, ouTPYT
RCA-232 RCA-232 & RCA-230 .00016 RCA-230 RCA-231 CONDENSER
v RF 29 RE LCOET. MFOY (VAF. PWR. A.F. ]
|
!
= EF'
x X
2 |
L , 001z 4
|1 MFD. - MFD, -
+ DK L It W
i n
1 MFD.-| #
é
4001
AMp0 =
; .
.{ MFD
B+ 135
@ RED
DETECTOR C- PWR.18
1 BLACK WITH
PLATE RESISTO
e 36,0002 (BL0E) eREEaRRACER!
€-45 sack anp
PILOT LAMP GREEN
J 6.5 A+
€ ' ® YELLOW
L 8+ 67
-y y. -@ MAROON
,T VOLUME CONTROL O T
; 500000 | ) A= B- C+ vg| (ow TRACERI
ALL GROUND CONNECTIONS ARE | A TV GREEN WIT|
TO GROUND LEAD AND TO FRAME OPERATING RED TRAC :.
switc 8+ 90 £
@ MAROON
AND RED
Figure 2

13. Paste new license notice over old one in cabinet.

14. Remove instruction book and guarantee card in envelope and substitute new card
furnished. Destroy guarantee card as guarantee is printed on license label.

15. Place new Radiotrons in sockets as indicated on new instruction card, connect batteries
in accordance with new battery tag and test Radiola.

16. Return chassis to cabinet in reverse manner of that used to remove it and return to
shipping carton.
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PREFACE

Service goes hand in hand with sales. The well-informed RCA Authorized
Dealer renders service at time of sale in affording information as to proper
installation and upkeep. Subsequent service and repair may be required by rea-
son of wear and tear and mishandling, to‘the end that RCA Loudspeaker and
Radiola owners may be entirely satisfied.

Obviously, this service can best be rendered by properly equipped service
organizations having a thoroughly trained personnel with a knowledge of the
design and operation of RCA ILoudspeakers and Radiolas.

Such service organizations have been established by RCA Distributors, and
RCA Authorized Dealers are advised to refer any major work or replacement to
their selected Distributors. Minor replacements and mechanical and electrical
adjustments may be undertaken by the RCA Dealer.

To assist in promoting this phase of the Dealer and Distributor’s business
the RCA Service Division has prepared a series of Service Notes—of which
this booklet is a part—containing technical information and practical helps in
servicing RCA Loudspeakers and Radiolas.

This -information has been compiled from experience with RCA Dealers
and Distributors’ service problems and presents the best practice in dealing with
them. A careful reading of these Service Notes will establish their value, and it
is suggested they be preserved for ready reference.

In addition to supplying the Service Notes, the RCA Service Division main-
tains a corps of engineers who are qualified to render valuable help in solving
service problems. These engineers call upon the trade at frequent intervals to
advise and assist RCA Distributors in the performance of service work.

Property of Radio Corporation of America. Confidential and to be used only by its
Authorized Distributors and Dealers in furnishing service in connection with its apparatus.

Copyright 1929--Radio Corporation of America
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RCA RADIOLA 33

(105-125 Voits, 50-60 Cycle A. C.)

SERVICE NOTES
Prepared by RCA Service Division

INTRODUCTION

RCA Radiola 33 is a socket powered six-tube, tuned radio frequency receiver utilizing RCA
Radiotrons UX.226, UY-227, UX-171A and the full wave rectifier Radiotron UX-280 in
the Socket Power Unit. [t operates on 105-125 volts, 50 to 60 cycle A.C. lines. Radiola 33
is also supplied in models designed for 105-125 volts, 25-40 cycle A.C. lines. The difference
between this model and the 50-60 cycle is the power transformer. The service Notes apply
to both models. Figure 1 illustrates a front view of the cabinet and Figures 2, 3, 4 and 5 a
top and bottom view of the various units in the Receiver Assembly and the Socket Power Unit.

The following principles are incorporated in the circuit design—See Figure 6.

(a) A single control, three-gang condenser is employed to tune two of the radio fre-
quency circuits and the detector circuit.

(b) An aperiodic antenna or first R.F. circuit, eliminates the necessity for a separate an-
tenna tuning control.

(c) The volume control regulates the input grid voltage to the first R.F. amplifier stage.
This is the most practical method of volume control for use with A.C. Radiotrons
and gives a smooth control of volume without distortion.

(d) Raw A.C. of the correct voltage is used for filament heating of all Radiotrons.

(e) The three R.F. stages and the first audio stage receive a plate voltage of 135 volts
in conjunction with a negative grid bias of 9 volts. The detector receives 30 volts
plate supply. The last audio stage receives a plate voltage sufficient to provide ample
loudspeaker output. The plate and grid voltages are supplied by means of a built-in
“B” and “C” power supply unit using Radiotron UX-280 as the rectifying device.

Figure 7 illustrates the sequence of the Radiotrons in the receiver, omitting Radiotron
UX-280 in the socket power unit. From right to left, when facing the front of the Radiola,
the Radiotron sequence is as follows:

Radiotron No. 1 is an untuned stage of radio frequency amplification. It is coupled di-
rectly to the antenna and ground.

Radiotron No. 2 is a stage of tuned radio frequency amplification, and is tuned by the
first of the gang condensers.

Radiotron No. 3 is the second stage of tuned radio frequency amplification. It is tuned
by the second of the gang cendensers.

Radiotron No. 4 is the detector and is tuned by the third of the gang condensers.

Radiotrons Nos. 5 and 6 are respectively, the first and second stages of audio frequency
amplification. The last stage, Radiotron No. 6, employs power amplifier Radiotron UX-171A.
An ouput filter protects the loudspeaker windings from any D.C.

The following notes are published for the guidance of those called upon to locate and
remedy any trouble that may occur. The text is divided into four parts, Part [—Installation;
Part II—Service Data; Part III—Electrical Tests, and Part IV—Making Replacements.

PART I—INSTALLATION
(1) ANTENNA (Outdoor Type)

Due to the high sensitivity of Radiola 33 the antenna length need only be approximately
25 to 50 feet. It should be erected as high as possible and be removed from all obstructions.
The lead-in should be a continuation of the antenna itself, thus avoiding all splices which

5



might introduce additional resistance and in time corrode sufficiently to seriously affect re-
ception, If it is absolutely necessary to splice the lead-in to the antenna, the joint must be
carefully soldered to insure a good electrical contact. Clean off all excess flux and tape the
connection to protect it from the oxidation effects of the atmosphere.

High grade glass or porcelain insulator supports are required and at no point should the
antenna or lead-in wire come in contact with any part of the building. Bring the lead-in wire
through a porcelain tube insulator to the inside of the house for connection to the receiver.

The antenna should not cross either over or under any electric light, traction or power line
and should be at right angles to these lines and other antennas. An outdoor antenna should
be protected by means of an approved lightning arrester, in accordance with the requirements
of the National Fire Underwriters’ Code.

(2) ANTENNA (Indoor Type)

Where the installation of an outdoor antenna is not practical, satisfactory results may gen-
erally be obtained by using an indoor antenna of about 20 to 40 feet of insulated wire strung
around the picture moulding or placed under a rug. In buildings where metal lathing is em-
ployed, satisfactory results are not always possible with this type of antenna. Under such
conditions various arrangements of the indoor antenna should be tried to secure satisfactory
results. An indoor antenna is not as efficient as a properly installed outdoor antenna.

(3) GROUND

A good ground is quite as important as the antenna. No specific recommendations can be
given in this matter as conditions vary in different locations. Water and steam pipes usually
make good grounds. Gas pipes usuzlly make poor grounds and, as a rule, are'to be avoided.
If neither water nor steam pipes are available, a pipe or metal rod may be driven into the
ground to a depth of several feet. The success of this type of ground depends upon the mois-
ture present in the soil. The ground lead should be connected by means of an approved
ground clamp to a section of pipe that has been scraped and thoroughly cleaned. The connec-
tion should be inspected from time to time to make certain that a clean and tight electrical con-
tact exists between the clamp and pipe. The service man should experiment with various
grounds, and employ the one giving the best results.

(4) RADIOTRONS
Four Radiotrons UX-226, one UY-227, one UX-171A and one UX-280 are used. The lo-

cations of these Radiotrons are plainly designated on each socket. Be careful not to insert a
Radiotron UX-226 in the UX-171A socket, as immediate filament burn-out will result when
the current is turned “ON.”

Connect the loudspeaker to the output pin terminals and insert the A.C. input plug into a
socket outlet of correct voltage and frequency. Turn “ON” the operating switch. After about
30 seconds the Radiotron UY-227 will glow dimly, indicating that the receiver is in operating
condition. If no signals are heard when tuning to a station known to be broadcasting, examine
the Radiotrons. Possibly one Radiotron has been damaged in transit. Interchanging with one
or more known to be in operating condition will isolate the damaged one.

If there is an excessive hum present during operation:

(a) Reverse the A.C. input plug at the socket outlet.

(b) Interchange the Radiotrons UX-226 in the R.F. stages with the one in the first A.F.

stage, and use the combination that gives least hum. Then interchange the three in
the R.F. stages for the best results while tuned to a broadcast station.

(5) ADJUSTMENT FOR LOW LINE VOLTAGES

A lead is provided on the side of the S.P.U. for use when Radiola 33 is connected to lines,
the voltage of which never exceeds 115 volts. A good plan is to allow the lead to remain as
connected in manufacture unless unsatisfactory operation is experienced. Should such adjust-
ment be necessary, however, proceed as follows:

(a) Remove top from metal cabinet.
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(b) Connected to the operating switch will be found two taped connections, one of
which has a transformer lead (black with red tracer) connected to a black switch
lead. Untape and unsolder this connection and then tape up the black with red
tracer lead so that it will not ground or short to other parts.

(c) A black and red lead will be found taped up and not used. Untape this lead and
clean the end for splicing.

(d) Splice this lead just untaped to the black lead from the switch that has been released.
Solder and tape securely.

The 110-volt tap of the transformer is now properly connected and the Radiola may be

used on 105-115 volt lines with maximum efficiency. Figure 15 illustrates these changes to
be made.

(6) ATTACHING LEGS TO RADIOLA 33

Four legs are provided with Radiola 33 that must be attached by the dealer or the pur-
chaser of the Radiola.

GRID AND PLATE CLAMP FOR HOLDING A.F. BY-PASS A.F.
SUPPLY RESISTOR INPUT LEAD CONDENSER TRANSFORMERS

CENTER TAPPED BY-PASS DETECTOR DETECTOR VOLUME
RESISTORS CONDENSERS SERIES RESISTOR PLATE RESISTOR CONTROL

Figures 4 and 5—Sub-chassis view of receiver and socket power unit showing location of parts

The following step-by-step procedure may be used:

(a) Place Radiola 33 upside down on a soft blanket or rug in a place convenient for work,
Figure 8.

(b) Mount a leg (all legs are alike and interchangeable) at one corner so that the designs
on the cabinet and leg match and the leg is square against the wooden cabinet base.

(c) Place one of the wood screws in the hole closest to the leg and screw it tightly in
place, making sure while starting the screw that the leg is not displaced from its
setting.

(d) Place the two other screws in their holes and screw in tightly.

(e) Repeat this procedure on all legs. After all of the legs are tightly in place, carefully
lift the Radiola and place on its feet.

(7) REFINISHING MARRED SURFACES

Should the surfaec of the Radiola 33 cabinet become scratched or marred either when in-
stalling or after use, it may be easily refinished in the same manner that wood is refinished.
In other words, it may be stained, lacquered, varnished and polished.

7
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(8) KNOBS

Radiola 33 uses an improved type of push knob on the station selector similar to that
used on the Radiola 60 and two pendant type push knobs on the operating switch and volume
control. These knobs may be removed by simply pulling them from their shafts and replaced
by pushing them on. Care should be taken when replacing the knobs to make sure the small
dielecto spacing washers are placed over the shaft before the knob is put on so the knob will
not bind against the cabinet.

(9) RADIOLA 33 WAVE TRAP

Due to wide variations in broadcast receiving conditions in different sections of the
country, the performance of any radio receiver in any given location depends upon the local
receiving conditions existing at that point.
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Figure 6—Schematic circuit diagram of receiver and socket power unit—all grounds are
connected to frame and metal cabinet

Receivers located in the vicinity of powerful broadcasting stations receive the signal
from such stations with great intensity over a large number of scale divisions of the receiver.
If it is desired to receive a relatively distant station whose frequency assignment is compara-
tively close to that of the local station, it is impossible to do so without interference.

To satisfy the Radiola 33 user located in districts where bad receiving conditions exist,
the Radiola 33 Wave Trap has been designed and will be carried in stock by RCA as an
accessory.

The function of the wave trap is to absorb a large portion of the energy of the powerful
local signal picked up by the Radiola 33 antenna, thereby reducing the effect of the powerful
local signal to a value comparable with that of more distant stations.

This wave trap is very efficient in design, is neat in appearance, and is simple to install
and adjust. It may be adjusted to absorb a strong signal at any point on the Radiola 33 dial
scale. After it has once been adjusted to absorb the strong local signal causing interference at
a particular location, it needs no further adjustment or attention.

It is intended that the Radiola 33 Wave Trap shall be located on the top of the chassis
frame at the extreme left end viewing the set from the front. Installation can be made in
five or ten minutes without removing the chassis from the cabinet. Complete installation and
adjustment instructions accompany each unit.

ACNPUT
PLUG



PART II—SERVICE DATA
(1) ANTENNA SYSTEM FAILURES

A grating noise may be caused by a poor lead-in connection to the antenna or the antenna
touching some metallic surface, such as the edge of a tin roof, drain pipe, etc. By disconnect-
ing the antenna and ground leads the service man can soon determine whether the cause of
complaint is within or external to the receiver and plan his service work accordingly.

(2) RADIOTRON SOCKETS

The sockets in Radiola 33 are the standard gang UX and UY type. Care must be exer-
cised when inserting Radiotrons in their sockets. A socket contact may not be in its cor-
rect position and forced insertion of a tube will bend or break it. If care is exercised and
the Radiotron inserted gently, little trouble will be experienced with socket contacts. A bent
one will be noticeable on inspection and may be corrected by inserting a narrow instrument in
the socket hole and pushing the contact into its correct position. A badly bent or broken socket
contact should be replaced.

0 ANTENNA ?
5
]
%0 3RD 2%0 187
AF. F. DETECTOR R.F. R.F. RF
RADIO FREQUENCY --—---—--=-=-=-
TO LOUDSPEAKER AUDIO FREQUENCY

Figure 7—Radiotron sequence in RCA Radiola 33

* The bakelite Radiotron guide shields used in Radiola 33 will prevent any possible shock
from contact with high voltages in the socket when inserting the Radiotrons.
The prongs of the tubes fit into this shield opening very snugly and require only a twist
until the prongs find the correct holes into which they fit.

(3) RADIOTRON PRONGS

Dirty Radiotron prongs may cause noisy operation or change the resistance of the fila-
ment circuit sufficiently to cause a hum in the loudspeaker. They should therefore be cleaned
with fine sandpaper periodically to insure good contact.

The use of emery cloth or steel wool is not recommended. Before reinserting Radiotrons
in their sockets wipe the prongs and base carefully to make certain that all particles of sand
are removed.

Care should be exercised to see that the two large pins and two small pins of the Radio-
trons match the socket holes. The UY-227 Radiotron has five prongs, all of the same size,
and will fit in the socket only one way. If a Radiotron will not fit into a socket without con-
siderable pressure, look for excessive solder on one or more of the prongs. Excessive solder on
the prongs may be removed with a file or knife.

(4) LOOSE VOLUME CONTROL AND LOW VOLUME

A loose volume control contact arm may cause noisy or intermittent operation. It should
be bent slightly so that it makes firm contact against the resistance strip. To do this it is
necessary to remove the receiver assembly and S.P.U. from the cabinet as described in Part IV,
Section 1. The volume control is then accessible. It can be released by removing the two
screws that hold it to the metal frame.



Low volume even on local stations may be due to one of the following causes:

(a) Defective antenna and ground system. A poor antenna and ground system or one in
a shielded locality may cause weak signals. The suggestions given in Part I, Sections
1, 2 and 3 should be followed if trouble of this kind is experienced.

(b) R.F. compensating condenser out of adjustment. If this condenser is badly out of
adjustment it will have the effect of making the Radiola very insensitive. To adjust
correctly refer to Part II, Section 10.

(c) Defective R.F. transformers. Should the R.F. transformers become damaged so that
they do not properly match, weak signals may be the result.

(d) Defective A.F. transformer. An open or short in the A.F. transformers may cause
weak signals and distorted reproduction.

Figure 8—Placing leys on cabinet

(5) TUNING CONDENSERS OUT OF ALIGNMENT

If the tuning condensers are out of alignment, line up as follows:

(a) Procure or construct a tool as illustrated in Figure 9.

(b) Remove the receiver assembly and S.P.U. from the cabinet as described in Part IV,
Section 1, and place in operating condition. Tune in a signal, either broadcast or a
modulated oscillator of about 1400 K.C. and adjust the volume control so that the
signal is very weak.

(c) With the condenser plate end of the tool touch the rotor of each of the three tuning
condensers and note if an increase of signal is experienced. If the condensers are
in alignment the signal should decrease. If the signal increases, that particular con-
denser is slightly low in capacity, which can be corrected by bending the two end rotor
plates toward their adjacent plates slightly until the test with the “paddle” gives a
decrease rather than an increase in signal.

(d) After checking the condenser for low capacity they may be checked for high capacity
by taking the ring of the tool and inserting it successively in the center of the three
R.F. coils. This should give a decrease of signal. If it increases then the end rotor
plate of the condenser that tunes the coil should be bent away from its adjacent
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rotor plate. This should be bent until inserting the ring in the coil will give a
decrease of signal rather than an increase. The detector tuning condenser is pro-
vided with a small trimming condenser for aligning this circuit. Instead of bend-
ing the plate of the condenser adjustment should be first attempted at the trimming
condenser. In most cases this will cover all aligning adjustments required in the
detector stage.

(e) After checking at 1400 K.C. a station or oscillator signal about 600 K.C. should be
tuned in and the condensers completely checked at this frequency. Any additional
necessary adjustments should be made.

(f) After completion of all tests, return the receiver to its cabinet in the reverse manner
of that used to remove it.

(6) HUM
Part I, Section 4 describes the method to eliminate ordinary hum in Radiola 33 when
making an installation. If a pronounced hum develops during operation check the following:
(a) Low emission Radiotron UX-280. A low emission rectifying tube will cause exces-
sive hum and unsatisfactory operation.
(b) Shorted filament condenser. There are two .1 mfd. condensers hooked in series
across the UX-226 filaments with the center tap grounded. A short of either of these
condensers will cause loud hum and imperfect operation of the Radiola.

BAKELITE-" HEAVY WIRE RING”

---- OLD CONDENSER PLATE

Figure 9-—Tool for testing electrical
alignment of gang tuning condensers

(c) Defective center tapped resistance. A short or open in any of the center tapped
resistances connected across the various filament supplies will cause a loud hum.

(d) Any open of the several grounding connections in the Radiola or defective voltage
supply resistances may cause a certain amount of hum. These defects will have a
pronounced effect on the general operation of the Radiola which will be more notice-
able than the additional hum. Check by means of the continuity test given in Part
ITI, Section 3.

A mechanical hum caused by vibration of loose laminations in the power transformer
may be corrected by removing the power transformer from the S.P.U. as described in Part
IV, Section 10, and heating it in a slow oven. The open end should be kept up and the com-
pound heated sufficiently to allow it to adhere to the laminations of the transformer. After
heating, the transformer should be allowed to cool for at least 24 hours and then returned to

the S.P.U.
(7) LOUDSPEAKER POLARITY

The use of an output filter in Radiola 33 makes unnecessary any adjustment for polarity
of the output current. Any type of loudspeaker (either horn, magnetic type cone or dynamic
type cone) can be connected in the manner that gives the most pleasing reproduction.

(8) AUDIO HOWL

Audio howl may be caused by:

(a) Open A.F. condenser connections. An open connection to either of the A.F. con-
densers, one connected from plate to cathode of the detector and the other from grid
to filament of the first A.F. tube, may cause a howl.
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(b) Open by-pass condensers. An open .5 mfd. by-pass condenser connected across the
detector plate resistor connection may cause a howl.

(c) Vibrating elements in receiver Radiotrons. A gradually developed howl is probably
due to the loudspeaker causing the receiver Radiotron elements to vibrate. To over-
come this condition, interchange the Radiotrons in the receiver or change the relative
angle between the loudspeaker and the Radiola. In extreme cases it will be necessary
to increase the distance between the Radiola and the loudspeaker.

(9) UNCONTROLLED OSCILLATION

Uncontrolled oscillations in any part of the tuning range may be caused by:
(a) Poor ground. Install ground system as indicated in Part I, Section 3.

Figure 10—Adjusting compensating
condenser

(b) An open connection in any of the several ground leads in the Radiola.

(¢) Poorly soldered or corroded joints. Any high resistance joint throughout the Radiola
may cause oscillation.

(d) A defect in the R.F. coil system. A short in any of the concentrated primary coils
or the condenser shunted around them may cause the receiver to oscillate.

(e) Incorrect adjustment of compensating condenser. The correct procedure for adjusting
the compensating condenser is given in Part II, Section 10.

(10) ADJUSTMENT OF R. F. COMPENSATING CONDENSER

The R.F. compensating condenser in Radiola 33 is provided to allow adjustment of the
receiver to compensate for variations of tube characteristics and thereby allow the receiver
to function in its most sensitive condition. Before readjusting this condenser, the Radiotrons
should be interchanged and satisfactory operation secured by this means if possible. The
interchanging of tubes should be made with the idea of getting a tube in socket No. 2 that
will not go into oscillation and gives the loudest signal on a weak station. If satisfactory
sensitivity cannot be secured by this means an adjustment of the compensating condenser may be
made as follows:

12



(a)
(b)
(c)

Put receiver in operation in usual manner and tune in a station preferably at the
middle or upper wave lengths.

Locate the position of the compensating condenser adjusting screw at the rear of the
receiver assembly. (See Figure 10.)

With the volume control at the position of maximum intensity, turn the screw to
the right until the set goes into oscillation. Then turn the screw to the left until
all oscillation and howl is eliminated with the volume control at maximum. In some
cases, interchanging the tubes in the R.F. stages will facilitate this adjustment.

Tune in stations with maximum volume and note if the receiver goes intgp oscilla-
tion at any wavelength. If it does, turn the screw still further to the left.

When the adjusting screw has been turned to the right as far as possible without
oscillation occurring et any wavelength, the correct adjustment has been found for
best sensitivity.

Figure 11—Internal connections of output con-
denser and choke and filter condensers

(11) DISTORTED REPRODUCTION

Under normal conditions Radiola 33 will deliver a strong signal of good quality to the
loudspeaker. The high sensitivity of Radiola 33 makes it undesirable to operate the set at full
volume when receiving from a nearby broadcasting station. The volume control should be

adjusted

to secure best quality, with the desired volume. If the loudspeaker reproduction is

poor, test the loudspeaker output from the receiver. A pair of phones or loudspeaker of known
quality may be used for this purpose. If the loudspeaker is O. K. poor quality or distortion
may be due to any of the following causes: .

(a)

(b)

Defective Radiotrons. Though the Radiola may be in operating condition a defect-
ive Radiotron in any stage will cause distortion. This is especially true of the de-
tector, 1st and 2nd audio stages and the rectifier tube.

High of low plate and grid voltages from the Socket Power Unit. The cause may
be a defective Radiotron UX-280 or resistance unit. Replace the Radiotron UX-
280 with one of known quality and check the various resistances for a possible short

or open.

The cause of noisy operation and intermittent signals with ‘periods of hum or no recep-

tion may be traced in the following manner:
(a) Disconnect the antenna and ground leads. If the Radiola becomes quiet and sig-

nals from local stations, though weak, are received the trouble is in the antenna
system, or is caused by nearby interfering electrical apparatus. In the first case
repair the antenna system and in the second case place radio frequency chokes on
any offending nearby apparatus. The location of interfering electrical machinery
will require patience, skill and experimenting.
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(b) If disconnecting the antenna and ground does not eliminate the noise, the trouble
is in the Radiola. A defective tube, one having poorly welded elements will cause
a disturbance of this kind, and this point should be checked by interchanging the
Radiotrons in the Radiola with others of the same type. If it is definitely established
that the Radiotrons are O. K. the Radiotron prongs and the socket contacts should
be examined for dirt or poor contact. The volume control should be examined for
poor contact between the contact arm and the resistor strip.

(12) PILOT LAMP

Radiola 33 is equipped with a small pilot lamp operating from the UX-171A filament
winding. Its purpose is to illuminate the tuning dial and act as a current supply indicator.
The latter use is quite important because the time required for Radiotron UY-227 to develop
normal operation, which is approximately 30 seconds, can be checked.

The pilot lamp is mounted on a small lever that can be pulled clear of the dial for
inserting the lamp and then pushed in place to give proper illumination to the translucent
dial. If the lamp is not in its proper place, insufficient illumination of the dial will be
experienced.

UX-171-A

Ux-226

vY-227

-

Figure 12—Diagram showing location of Radiotron socket contacts

(13) FILTER CONDENSER, AND OUTPUT CONDENSER AND
CHOKE

The output choke and condenser and the two filtering condensers are located in one con-
tainer in the S.P.U. Figure 11 shows the internal connections. The procedure for testing
this unit is to “click test” the choke for an open, and charge and discharge the condensers
individually by shorting their terminals with a screwdriver. A condenser that will not retain
its charge 1s defective. Approximately 200 volts D.C. should be used when making this test.

An open output condenser or an open or shorted choke will cause weak and distorted repro-
duction. A defective filter condenser is indicated by excessively hot plates, possibly showing
color, in Radiotron UX-280.

PART III—ELECTRICAL TESTS
(1) VOLTAGE READINGS

Voltage readings of Radiola 33 may best be checked at individual tube sockets with a
Weston Model 537, Type 2, test set or others giving similar readings. The following read-
ings taken at the sockets ‘are correct for Radiola 33 when connected to a 120-volt A.C. line.
There is no voltage between the detector heater and cathode in Radiola 33.
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Filament to | Plate Current Filament
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Volts
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1 9 130 ! 4.5 1.5
2 9 130 ‘ 4.5 1.5
3 ! 9 130 4.5 1.5
4 — 30 2.0 2.5
5 “ 9 130 4.5 1.5
6 30 135 17.0 5.0
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FILTER A~~~ CHOKE ™™=
REACTORS
.5 MFD.
! " UX-171-A
*®
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Figure 13—Schematic circuit diagram of voltage supply system

(2) VOLTAGE SUPPLY SYSTEM

It is well to understand the various voltage supply systems incorporated in Radiola 33
as they differ somewhat from the systems normally used. Generally speaking, Radiola 33 uses
what is known as the series resistance method of obtaining its various voltages. This series
arrangement makes it possible to use small filter condensers. Figure 13 shows the schematic
circuit. The grid bias voltages are obtained by using the drop across a resistance connected
in the plate return lead.

With this arrangement the correct grid or plate voltage is dependent on the Radiotrons being
in good condition. A low emission tube will cause the voltage to rise on all tubes. It is im.
portant to note that when interchanging Radiotrons all tubes should be in their respective
sockets before turning “on” the current supply.

(3) RADIOLA 33 CONTINUITY TESTS

The following tests will show complete continuity for the receiver assembly (Figure 14)
and the Socket Power Unit (Figure 15). Disconnect the antenna and ground leads and the
A.C. supply cord at its outlet.

A pair of headphones with at least 415 volts in series or a voltmeter with sufficient volt-
age to give a full scale deflection when connected directly across the battery terminals should
be used in making these tests. The receiver sockets, numbers and lugs used in these tests are
shown in Figure 12. The S.P.U. terminals are shown in Figure 15.
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RECEIVER ASSEMBLY AND S. P. U, CONTINUITY TESTS
Remove All Radiotrons and Disconnect A. C. Input Plug

Circuit Terminals %’}Zﬁt Incorrect Effect Caused by
Antenna to ground Closed | Open volume control
Antenna to Gl Closed | Open volume control or contact arm
G2 to Gnd. Closed | Open secondary of 1st R.F. trans-
former
G3 to Gnd. Closed | Open secondary of 2d R.F. trans-
former
Stator condenser No. 3 to | Closed | Open secondary of 3d R.F. trans-
Gnd. former
Grid G4 to Gnd. Closed | Open grid leak or if loud, shorted
(Very grid condenser
Weak)
G5 to Gnd. Closed | Open secondary of 1st A.F. trans- |
former
G6 to Gnd. Closed | Open secondary of 2d A.F. trans-
former
P1 to P6 Closed | Open primary of 1st R.F. trans-
former, 1,600 ohm resistor or out-
put choke
P2 to P6 Closed | Open primary of 2d R.F. trans-
former, concentrated primary coil,
1,600 ohm resistor or output
choke
P3 to P6 Closed | Open primary of 3d R.F. concen-

trated primary coil, 1,600 ohm
resistor or output choke

Plate P4 to P6 Closed | Open primary of 1st AF. trans
former, 30,000 ohms resistor or
output choke

P4 to Ground Closed | Open primary of lst A.F. trans-
former or 15,000 ohm plate re-
sistor

P5 to P6 Closed | Open primary of 2d A.F. trans-
former, 1,600 ohm resistor or out-
put choke

P6 to either UX-280 fila- | Closed | Open output choke, filter reactor

ment contact UX-280 filament winding

Across filament contacts of | Closed | Open UX-226 filament winding of

sockets Nos. 1, 2, 3 power transformer and center
and 5* tapped resistor or wiring

Across heater contacts of | Closed | Open UY-227 heater winding of

Filament socket No. 4* - power transformer and center

tapped resistor or wiring

Across filament contacts of | Closed | Open UX-171A filament winding of
socket No. 6* power transformer and center

tapped resistor or wiring

* In making these tests if the filaments light, the center tapped resistances should be checked

by releasing all connections to them. An open center tapped resistor is generally indicated by
excessive hum.
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Figure 15—Wiring diagram of socket power unit

RECEIVER ASSEMBLY AND S.P.U. CONTINUITY TESTS—Cont'd

Circuit Terminals CE(‘}:’Z? Incorrect Effect Caused by

Across UX-280 filament | Closed | Open UX-280 filament winding

contacts

Across A.C. input plug | Closed | Open primary of power transformer
with  operating switch

“On,, |
S.P.U. G. to P of UX-280 socket | Closed | Open high voltage winding of power
transformer
Either F5 to Ground Closed | Open 440-ohm bias resistance
Either F6 to Ground Closed | Open 1900-ohm bias resistance

| P6 to one output pin ter- Open Shorted .5 mfd. output condenser
|  minal (next to rear of
cabinet)
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PART IV—MAKING REPLACEMENTS

The various assemblies-and parts of Radiola 33 are easy of access and replacements can
be made quickly.

(1) REPLACING VOLUME CONTROL

The following procedure should be used when replacing the volume control.

(a) Remove the left front leg and remove the screw under it that holds the receiver
assembly. Then replace the leg temporarily.

(b) Remove the seven other screws that hold the receiver assembly and S.P.U. to the
bottom of the cabinet.

(¢) Remove the metal lid and release the screw holding the ground lead to the back
of the cabinet.

(d) Remove the three control knobs. All the knobs are of the push type and can be
removed by simply pulling off.

(e) Remove the collar that holds the switch to the front of the cabinet. The switch
should now be pulled clear of the cabinet.

Figure 16—Removing receiver chassis and socket power unit from cabinet
in one operation

(f) Pull the input A.C. cord through the lagre hole in the bottom of the cabinet and
let it hang over the cabinet side so that it will be clear when the receiver assembly
and S.P.U. are removed. Pull the antenna and ground leads clear.

(g) Grasping the receiver assembly by the tuning condenser assembly and the S.P.U.
by the power transformer or filter reactor, lift the two assemblies clear of the cabi-
net—See Figure 16. The S.P.U. can be lifted straight up, but the receiver assembly
must first be pulled back slightly so the volume control and tuning control clear the
front of the cabinet. Place the two assemblies on a suitable support for work.

(h) Unsolder the leads to the volume control.

(i) Remove the two screws that hold the volume control to the metal chassis. It may
now be removed and the new one fastened in place. The connections should be
soldered to the new volume control. These connections are shown in Figure 14.

(j) The Radiola is now reassembled in the reverse manner of that already given.
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(2) REPLACING RADIO FREQUENCY COILS

The three radio frequency transformers together with small fixed condensers across the
concentrated primary coils and R.F. compensating and detector trimming condensers are mounted
on one strip and must be replaced as a unit. The following procedure is used:

(a) Remove the chassis assembly from the cabinet as described in Part IV, Section 1.

(b) Unsolder all connections to the three transformers.

(c) Remove the three screws that hold the mounting strip to the metal chassis. The
entire assembly can now be removed. The new assembly is placed in the position
occupied by-the old one.

(d) Replace the screws that hold the mounting strip to the metal chassis.

(e) Replace and resolder all leads to the three transformers. These connections are
shown in Figure 14. When making this replacement be careful not to disturb the

Figure 17—Gang tuning condenser drive
mechanism and cable

two condensers connected across the concentrated coils. Placing these condensers closer
to the coils than their normal position will affect the inductance of the coil with a
resulting decrease of sensitivity.

(1) Return chassis ascembly to cabinet and replace all screws and knobs. Adjust the
compensating condenser to the correct position as indicated in Part II, Section 10.
Also adjust the detector trimming condenser as described in Part II, Section 5.

(3) REPLACING RADIOTRON GANG SOCKETS

The Radiotron sockets of Radiola 33 are of the gang variety, using one detector socket;
two A.F. socket strips, and one three-gang socket strip for the radio frequency amplifying
tubes. There is a small Bakelite shield placed over all sockets. This shield is supplied sep-
arately and does not come with the socket. The sockets are riveted to the metal chassis. To
replace them, drill out the old rivets and use screws, nuts and lock washers for securing the new
sockets. A step by step procedure follows:
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(a) Remove chassis assembly from cabinet as described in Part IV, Section 1.
(b) Remove all leads to the terminals of the sockets.
(c) Drill out the rivets holding the svckets to the metal chassis frame. In some cases

it may be necessary to loosen the R.F. transformer assembly in ordér to slip the
socket strips out.

(d) The socket assembly is now removed and the new one placed in the position occupied
by the old one.

(e) Fasten new socket in place by using small round head machine screws, nuts and
lock washers in place of the rivets previously removed.

(f) Replace connections as indicated in Figure 14 for the correct socket connections.
(g) Return chassis to cabinet.

(4) REPLACING MAIN TUNING CONDENSERS AND DRIVE

The main tuning condensers and the driving mechanism are replaced as one complete
unit. The step by step procedure follows:

(a) Remove chassis assembly from housing as described in Part IV, Section 1.
(b) Unsolder four connections to condensers.

(c) Remove three screws, nuts, lock washers and insulating strip on under side of chassis -
that holds the assembly to the frame.

(d) The assembly may now be removed and the new assembly placed in the position
occupied by the old one. Be sure and connect the ground wire previously connected
under the nut and washer to one screw.

(e) Replace the three screws, nuts and lock washers and resolder the leads.
(f) Replace chassis assembly in cabinet.

(5) REPLACING BY-PASS CONDENSER

This condenser, located on the under side of the chassis frame is held in place by four
metal tabs that are a part of the condenser case and are bent over on the upper side of the
metal chassis. A step by step procedure for making this replacement follows:

(a) Remove chassis from cabinet as described in Part IV, Section 1.
(b) Remove tuning condenser assembly from chassis as described in Part IV, Section 4.
(¢) Unsolder the leads and resistor connected to the defective condenser.

(d) The four tabs holding the condenser to the chassis may now be bent up with a
screw-driver and the old condenser replaced by the new one. Insert the tabs in the
holes and bend them over on the upper side of the chassis assembly. Resolder the
leads and resistors to their correct terminals. The connections are shown in Fig-
ure 14.

(e) Replace the tuning condenser assembly as described in Part IV, Section 4.

(f) Return chassis assembly to cabinet in reverse order of that used to remove it.

(6) REPLACING AUDIO FREQUENCY TRANSFORMERS

The audio transformers of Radiola 33 are built together in one unit. In making a re-
placement the following procedure should be used:

(a) Remove chassis from cabinet as described in Part IV, Section 1.

(b) Unsolder all leads to the audio transformers.

(c) Use a screw-driver to turn up the tabs that hold the transformer assembly to the
chassis frame and remove it.

(d) Place the new transformer in the position occupied by the old one, bend over the
tabs and resolder all connections. The correct connections are shown in Figure 14.

(e) Replace chassis in cabinet in the reverse order of that used to remove it.
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(7) REPLACING CONDENSER DRIVE CABLE

The condenser drive cable of Radiola 33 is of rugged fishline and should give good service.
If replacement becomes necessary proceed as follows:

(a) Remove the chassis from the cabinet as described in Part IV, Section 1. Place
chassis on table with controls to the front.
(b) Remove the old cable from large drum and grooved drums completely.

(c) By referring to Figure 17 the new cable may be placed in the position occupied by
the old one.

(d) Re-assemble the Radiola in the reverse manner of that used to disassemble it.

(8) REPLACING TUNING DIAL

After considerable use a tuning dial may become dirty or illegible and a new scale desired.
A step by step procedure for making replacement follows:
(a) Open lid of cabinet of Radiola.
(b) Turn dial so that the small clamp that holds the dial in place is on top.
(c) Remove the clamp and pull the dial clear.
(d) Replace old dial with new one and clamp in place.
(e)

e) Close lid of cabinet.

(9) REPLACING FILTER CONDENSER, OUTPUT CHOKE AND
CONDENSER ASSEMBLY

The filter condensers, together with the output choke and condenser, are all contained in

one metal container and must be replaced as a unit. The replacement procedure follows:

(a) Remove the receiver assembly and S.P.U. as described in Part IV, Section 1.

(b) Unsolder the connections to the filter condenser unit.

(c) Turn up the tabs that hold this unit to the S.P.U. base with a screw-driver. The
entire assembly may now be removed and the new one placed in the position occu-
pied by the old one.

(d) Clamp the assembly in place by turning the tabs over on the under side of the base.
Solder the connections as indicated in Figure 15.

(e) Return the S.P.U. to the cabinet and re-assemble in the reverse order of that used to
remove it.

(10) REPLACING EITHER POWER TRANSFORMER OR FILTER
REACTOR

The power transformer and the filter reactor are each encased in a metal container.
Either unit may be replaced in the following manner:

(a) Remove receiver assembly and S.P.U. from cabinet as described in Part IV, Section 1.

(b) Unsolder the leads of the unit being replaced.

(c) Bend up the tabs holding the unit to the base. It may be necessary to remove the
resistance unit in order to bend all the tabs. The particular assembly being re-
placed may now be removed and the new assembly placed in the position occupied
hy the old one.

(d) The tabs on the new assembly should be bent so as to properly fasten the unit to
the S.P.U. base.

(e) Connect all the leads from the assembly to the points of connection as in Figure
15 which should be followed exactly when any S.P.U. parts are replaced.

(f) Return to cabinet in the reverse order, and connect to receiver assembly.
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SERVICE DATA CHART

Before using the following Service Data Chart, when experiencing no signals, weak signals, poor qual-
ity, noisy or intermittent reception, howling and fading, first look for defective tubes, or a poor antenna system.
If imperfect operation is not due to these causes the “Service Data Chart” should be consulted for further
detailed causes. Reference to Part No. and Section No. in the “Service Notes” is also noted for further details.

Indication | Cause

Remedy

Defective operating switch
Loose volume control arm

Defective R.F. transformer
Defective A.F. transformer
Defective By-pass condenser
Defective socket power unit

No Signals

Repair or replace switch

Tighten volume control arm, P. II, S. 4

Replace R.F. transformer assembly, P. IV, S. 2

Replace A.F. transformer assembly, P. IV, S. 6

Replace By-pass condenser, P. IV, S, 5

Check socket power unit by means of continuity
test and make any repairs or replacements neces-
sary, P. III, S. 3

Compensating condenser out of ad-
justment

Defective R.F. transformer

Defective A.F. transformer

Dirty prongs of Radiotrons

Defective By-pass condenser

Defective main tuning condensers

Low voltages from socket power unit

Weak Signals

Defective socket power unit

Adjust compensating condenser correctly, P. II,
S. 10

Replace R.F. transformer assembly, P. IV, S. 2

Replace A.F. transformer assembly, P. IV, S. 6

Clean prongs with fine sandpaper, P. II, S. 3

Replace defective By-pass condenser, P. 1V, S. 5

Replace defective tuning condensers, P. IV, S. 4

Check socket power unit voltages with high re-
sistance D.C. voltmeter and A.C. voltmeter, P. III,
S. 1

Check socket power unit by means of continuity
test and make any repairs or replacements neces-
sary, P. III, S. 3

Defective A.F. transfomer

Defective By-pass condenser

Dirty prongs on Radiotrons
Defective output condenser or choke

Poor Quality

Replace A.F. transformer assembly, P. IV, S. é
Replace defective By-pass condenser, P. IV, S. 5
Clean prongs with fine sandpaper, P. II, S. 3

Replace output condenser and choke, P. IV, S. 8

Compensating condenser out of ad-
justment

Defect in audio system

Open grid circuit in any stage

Receiver in oscillation

Howling

Adjust compensating condenser correctly, P, II,
S. 10

Check and repair any defect, P, II, S. 3

Check circuit and repair defect

Correct cause of oscillation, P. II, S. 9

Defective center tapped resistance
unit
Socket plug position

Line voltage low

Excessive Hum

Defective filter condenser

Replace defective resistance unit

Reverse socket plug, P. I, S. 4
Reconnect transformer for low line voltage, P. I,
5

Replace defective condenser

Operating switch not. “On”
Defective operating switch
Defective input A.C. cord
Defective power transformer
No A.C. line voltage

Radiotrons Fail
to Light

Turn operating switch “On”

Replace operating switch

Repair or replace A.C. input cord
Replace power transformer, P. IV, S, 10
Turn A.C. line voltage “On”
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PREFACE

Service goes hand in hand with sales. The well-informed RCA Authorized
Dealer renders service at time of sale in affording information as to proper
installation and upkeep. Subsequent service and repair may be required by
reason of wear and tear and mishandling, to the end that RCA Loudspeaker
and Radiola owners may be entirely satisfied.

Obviously, this service can best be rendered by properly eéquipped service
organizations having a thoroughly trained personnel with a knowledge of the
design and operation of RCA Loudspeakers and Radiolas.

Such service organizations have been established by RCA Distributors,
and RCA Authorized Dealers are advised to refer any major work or replace-
ment to their selected Distributors. Minor replacements and mechanical
and electrical adjustments may be undertaken by the RCA Dealer.

To assist in promoting this phase of the Dealer and Distributor’s business
the RCA Service Division has prepared a series of Service Notes—of which
this booklet is a part—containing technical information and practical helps in
servicing RCA Loudspeakers and Radiolas.

This information has been compiled from experience with RCA Dealers
and Distributors’ service problems and presents the best practice in dealing
with them. A careful reading of these Service Notes will establish their
value, and it is suggested they be preserved for ready reference.

In addition to supplying the Service Notes, the RCA Service Division
maintains a corps of engineers who are qualified to render valuable help in
solving service problems. These engineers call upon the trade at frequent
intervals to advise and assist RCA Distributors in the performance of
service work.

Property of Radro-victor Corporation of America. Confidential and to be
used only by its Authorized Distributors and Dealers furnishing service
in connection with its apparatus.:

Copyright 1929—RadVo-victor Corporation of America
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RADIOLA 33 (D.C.)

107.5—127.5 Volts Direct Current—40 Watts

SERVICE NOTES
Prepared by RCA Service Division

INTRODUCTION

RCA Radiola 33 is manufactured in a model designed for direct current lighting
circuit operation. Figure 1 is a top view of the receiver chassis and socket power unit and
Figure 2 is a sub-chassis view of both assemblies. While this model is similar to the A.C.
model in appearance and performance, electrically it is considerably different. For this
reason a special Service Note on this model is issued for the guidance of those called upon
to locate and remedy any trouble that may develop.

PART I-GENERAL SERVICE DATA

[1] CIRCUIT CHARACTERISTICS

The following characteristics are incorporated in the design of Radiola 33 (D.C.).

(a) Itis a seven-tube tuned radio frequency receiver utilizing five Radiotrons UX-112A
and two Radiotrons UX-171A.

(b) A single control, three-gang condenser is employed to tune two of the radio fre-
quency amplifiers and the detector,

(¢) The volume control regulates the input grid voltage to the first R.F. amplifier
stage. This is a simple and effective method for controlling volume in this type of
receiver,

(d) A series filament.connection is used for all tubes. This is a simple and practical
method for a direct current receiver as the input wattage is at a minimum. The
current consumption of these Radiolas is no greater than the same type Radiolas
designed for alternating current.

(e) The D.C. house circuit in addition to supplying filament voltages for the Radio-
trons used in Radiola 33 D.C. supplies all plate and grid voltages, except the grid
voltages used on the two Radiotrons UX-171A in the push pull amplification stage.
This latter voltage is obtained from an external “C’” battery with taps to provide
negative 12 and 18 volts. This battery must be supplied at the time of installation.

Counting from right to left facing the front of the Radiola receiver chassis the Radio-
tron sequence is as follows:

Radiotron No. 1 is an untuned stage of radio frequency amplification. It is coupled
directly to the antenna and ground.

Radiotron No. 2 is a stage of tuned radio frequency amplification, and is tuned by the
first of the gang condensers,

Radiotron No. 3 is the second stage of tuned radio frequency amplification. It is tuned
by the second of the gang condensers,

Radiotron No. 4 is the detector, and is tuned by the third of the gang condensers.

Radiotron No. S is the first stage of audio frequency amplification.

Radiotrons Nos. 6 and 7, located in the Socket Power Unit, counting from left to right,
are used in push pull connection for the second, or last stage of power audio frequency
amplification. This provides for a large undistorted output at the necessarily lower plate
voltages for the last audio stage. An output transformer prevents the D.C. plate current from
flowing through the loudspeaker windings.

The Radiotron sequence is shown schematically in Figure 3.

The schematic wiring diagram of the receiver and socket power unit is shown in
Figure 4,
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[2] ANTENNA (Outdoor and Indoor Types)

Due to the high sensitivity of Radiola 33 (D.C.) the length of an outdoor antenna need
only be approximately 50 feet long. It should be erected as high as possible and be removed
from all obstructions. The lead-in should be a continuation of the antenna itself, thus
avoiding all splices which might introduce additional resistance and in time corrode suffi-
ciently to seriously affect reception. If it is absolutely necessary to splice the lead-in to the
antenna the joint must be carefully soldered to insure a good electrical contact. Clean off
all excess flux and tape the connection to protect it from the oxidation effects of the
atmosphere.

High-grade glass or porcelain insulator supports are required and at no point should
the antenna or lead-in wire come in contact with any part of the building. Use a porcelain
tube insulator where the lead-in wire enters the house.

The antenna should not cross either over or under any electric light, traction or power
line and should be at right angles to these lines and other antennas. An outdoor antenna
should be protected by means of an approved lightning arrester, in accordance with the
requirements of the National Fire Underwriters’ Code.

N\ FROM ANTENNA‘
]

! 5 4 3 2 11

4 7 1T AF. DET. 3RO R.F, 2N R F, {3Y R.F.
TO LOUDSPEAKER Figure 3—Radiotron sequence

Where the installation of an outdoor antenna is not practical, satisfactory results may
generally be obtained by using an indoor antenna of about 20 to 40 feet of insulated wire
strung around the picture moulding or placed under a rug. In buildings where metal lathing
is employed satisfactory results are not always possible with this type of antenna. Under
such conditions various arrangements of the indoor antenna should be tried to secure satis-
factory results. An indoor antenna is not as efficient as a properly installed outdoor antenna.

[3] RADIOTRONS

Five Radiotrons UX-112A and two Radiotrons UX-171A are used. These should be
placed in their correct sockets as indicated by the lettering at each socket before the current
is turned “on.” The current should never be turned “on” unless all Radiotrons are in place.

After placing the Radiola in operation it is well to interchange the Radiotrons in the
R.F. stages for best performance. The most critical of these stages is the second (Radio-
tron No. 2, counting from right to left facing the front of the Radiola), and the Radiotron
selected for this socket should be one giving the loudest signal on a weak station. It should
not go into oscillation at any position of the volume control, or station selector.

If no tube is found satisfactory for this socket, or the Radiola is insensitive, a readjust-
ment of the R.F. compensating condenser may be necessary. The correct method for making
this adjustment is described in Part I, Section 7.

Radiotrons UX-171A should be chosen for best combination to give the most undistorted
output.
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Figure 4—Schematic circuit diagram of

(4] LINE SWITCH

A four-position switch is provided on the S.P.U. for adjusting the Radiola to various
line voltages over a range of 107.5 to 127.5. (See Figures 1 and 7.) The line voltage should
be measured by an accurate D.C. voltmeter, and the switch placed at the correct position
for this voltage. The different positions of the switch are as follows:

Position For Line Voltages of
1 107.5 to 1125
2 112.5 to 1175
3 117.5 to 1225
4 122.5 to 127.5

The line switch is accessible by removing the switch cover. The operating switch should
always be turned “off” when the switch cover is removed to adjust for line voltage.
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receiver and socket power unit

[S] “C” BATTERY

—

{OPERATING SWITCH

An external “C” battery is used to bias the grids of the two Radiotrons UX-171A used
in the push pull power audio stage of amplification. The use of this battery allows the use
of the highest possible plate voltage on the Radiotrons UX-171A which gives a maximum
undistorted output. The brown lead of the “C” battery leads should be connected to the
negative terminal of a 2214 “B” battery tapped at +6 and +18. The black with yellow
tracer should be connected to the -6 tap, and the red lead connected to the 4-18. 1If a
“C” battery of 2214 volts is used with taps at —414 and —16%4, the brown lead should be
connected to —22%%, black with yellow tracer to the —16%; tap and the red lead to the

—414 tap.



[6] RADIOLA 33 WAVE TRAP

Due to wide variations in broadcast receiving conditions in different sections of the
country, the performance of any radio receiver in any given location depends upon the local
receiving conditions.

Receivers located in the vicinity of powerful broadcasting stations receive the signal
from such stations with great intensity over a large number of scale divisions of the receiver.
If it is desired to receive a relatively distant station whose frequency assignment is compara-
tively close to that of the local station, it is impossible to do so without interference.

To satisfy the Radiola 33 (D.C.) user located in districts where bad receiving conditions
exist, the Radiola 33 (D.C.) Wave Trap has been designed and will be carried in stock by
RCA as an accessory.

Figure 5—Adjusting R. F
compensating condenser

The function of the wave trap is to absorb a large portion of the energy of the powerful
local signal picked up by the antenna, thereby reducing the effect of the signal to a value
comparable with that of more distant stations.

This wave trap is very efficient in design, is neat in appearance, and is simple to install
and adjust. It may be adjusted to absorb a strong signal at any point on the Radiola 33
(D.C.) dial scale. After it has nnce been adjusted to absorb the strong local signal causing
interference at a particular location, it needs no further adjustment or attention.

Due to the location of the “C” battery in Radiola 33 D.C. it is not possible to locate the
wave trap at the end of the gang condenser as in the Radiola 33 A.C. It must therefore be
located outside of the cabinet in any convenient location. Using small brackets and attaching
it to the bottom of the cabinet is quite convenient.
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[7] ADJUSTMENT OF R. F. COMPENSATING CONDENSER

The R.F. compensating condenser in Radiola 33 (D.C.) is provided to allow adjustment
of the receiver to compensate for variations of tube characteristics and thereby allow the
receiver to function in its most sensitive condition. Before readjusting this condenser, the
Radiotrons should be interchanged and satisfactory operation secured by this means if pos-
sible. The interchanging of tubes should be made with the idea of getting a tube in socket
No. 2 that will not go into oscillation and giving the loudest signal on a weak station. If
satisfactory sensitivity cannot be secured by this means an adjustment of the compensating
condenser may be made as follows:

(a)
(L)

(¢)

(d)

Put receiver in operation in usual manner and tune in a station preferably at the
middle or upper wave lengths.

Locate the position of the compensating condenser adjusting screw at the rear of
the receiver assembly. (See Figure 5.)

With the volume control at the position of maximum intensity, turn the screw to
the right until the set goes into oscillation. Then turn the screw to the left until
all oscillation and howl is eliminated with the volume control at maximum. In
some cases interchanging the tubes in the R.F. stages will facilitate this adjustment.
Tune in stations at maximum volume and minimum volume control positions and
note if receiver goes into oscillation at any wave length. 1f it does, turn screw
still further to the left. If this adjustment does not prevent oscillation refer to Part
I Sec. 9.

When the adjusting screw has been turned to the right as far as possible without
oscillation occurring at any wavelength, or any volume control position, the correct
adjustment has been found for best sensitivity with necessary stability.

BAKELITE-" HEAVY WIRE RING”
----- OLD CONDENSER PLATE
Figure 6—Aligning tool

(8] TUNING CONDENSERS OUT OF ALIGNMENT

1f the tuning condensers are out of alignment, line up as follows:

(a)
(b)

(c)

Procure or construct a tool as illustrated in Figure 6.

Remove the receiver assembly and S.P.U. from the cabinet (see Introduction Part
I11), and place in operating condition. Tune in a signal, either broadcast or a mod-
ulated oscillator of about 1400 K.C. and adjust the volume control so that the signal
is very weak.

With the condenser plate end of the tool touch the rotor of each of the three tuning
condensers and note if an increase of signal is experienced. If the condensers are

in alignment the signal should decrease. If the signal increases, that particular
condenser is slightly low in capacity, which can be corrected by bending the two

end rotor plates toward their adjacent plates slightly until the test with the “paddle”
gives a decrease rather than an increase in signal.

11



(d) After checking the condensers for low capacity they may be checked for high
capacity by taking the ring of the tool and inserting it successively in the center of
the three R.F. coils. This should give a decrease of signal. If it increases then the
end rotor plate of the condenser that tunes the coil should be bent away from its
adjacent plate. This should be bent until inserting the ring in the coil will give a
decrease of signal rather than an increase. The detector tuning condenser is pro-
vided with a gang condenser trimmer for aligning this circuit. (See Figure 1.)
Instead of bending the plate of the condenser, adjustment should be first attempted
at the gang condenser trimmer by careful bending. In most cases this will cover
all aligning adjustments required in the detector stage.

€e) After checking at 1400 K.C. a station or oscillator signal about 600 K.C. should
be tuned in and the condensers completely checked at this frequency. Any addi-
tional necessary adjustments should be made.

() After completion of all tests, return the receiver to its cabinet in the reverse man-
ner of that used to remove it.

[9] UNCONTROLLED OSCILLATION

Unconttolled oscillations in Radiola 33 (D.C.) may be caused by:

(a) Incorrect adjustment of the R.F. compensating condenser. Adjust compensating
condenser as described in Part II, Sec. 10.

(b) An open of the several grounding leads in the receiver. Check all ground
connections.

(¢) Defective R.F. coil system. A short or open in the condensers connected across
the concentrated primary coils may cause the receiver to go into oscillation. Add-
ing another condenser similar to the one already connected across the concentrated
primary coil in the third R.F. stage (0.00016 mfd., RCA part No. 2010) will also
help to prevent uncontrolled oscillation at the higher wave lengths.

(d) A defect in the R.F. line filtering system may cause uncontrolled oscillation as well
as excessive line noise pick-up. Check for shorted or grounded R.F. line induc-
tors, and open or shorted 0.5 mfd. filter condensers.

(e) Bending the first R.F. coil in the direction of its free end closer to the chassis
should be tried in extreme cases. Also the ground lead which comes from the
pigtail of the gang variable condenser should be changed from its normal position
at the terminal of one of the R. F. coils to a point on the uninsulated ground bus
bar approximately half way between the second and third R.F. coils.

[10] HUM OR LINE NOISE

Since the Radiola 33 (D.C.) is to be used only on D.C. lines of 107.5 to 127.5 volts,
practically no hum should be experienced. However if any disturbing hum or line noise, as
may come from generator brushes, is heard, check the following:

(a) Open 2.0, 3.0 or 0.5 mfd. filter condensers.

(b) Shorted or grounded filter reactors, or R.F. line inductors.

(¢) A 0.05 mfd. fixed condenser shunted across the ta%ped primary (P, and P,) of the
output transformer will help reduce line noise. To conveniently do this the con-
denser may be connected across the plate contacts of Radiotron sockets Nos. 6 and
7 after receiver chassis with socket power unit has been removed from the cabinet.
Insulated leads and tape should be used to prevent a short circuiting to other parts.

[11] DISTORTED REPRODUCTION

Under normal conditions Radiola 33 (D.C.) will deliver a strong signal of good qual-
ity to the loudspeaker. The high sensitivity of Radiola 33 (D.C.) makes it undesirable to
operate the set at full volume when receiving from a nearby broadcasting station. The
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volume control should be adjusted to secure best quality, with the desired volume. If the
loudspeaker reproduction is poor, test the loudspeaker output from the receiver. A pair
of phones or loudspeaker of known quality may be used for this purpose. If the loud-
speaker is O.K. poor quality or distortion may be due to any of the following causes:

(a) Defective Radiotrons. Though the Radiola may be in operating condition a defec-
tive Radiotron in any stage will cause distortion. This is especially true of the
detector, 1st or inter-stage of audio amplification and push pull stage of audio
amplification.

(b) High or low plate and grid voltages. The cause may be a defective resistance
unit. Check the various resistances for a possible short, open or ground. A defec-
tive “C” battery will cause distortion.

The cause of noisy operation and intermittent signals with periods of hum or no recep-

tion may be traced in the following manner:

(a) Disconnect the antenna and ground leads. If the Radiola becomes quiet and signals
from local stations, though weak, are received the trouble is in the antenna system,
or 1s caused by nearby interfering electrical apparatus. In the first case repair the
antenna system and in the second case place radio frequency chokes with associated
filter condensers on any offending nearby apparatus. The location of interfering
electrical machinery will require patience, skill and experimenting.

(b) If disconnecting the antenna and ground does not eliminate the noise, the trouble
is in the Radiola. A defective tube, one having poorly welded elements will cause
a disturbance of this kind, and this point should be checked by interchanging the
Radiotrons in the Radiola with others of the same type. If it is definitely estab-
lished that the Radiotrons are O.K. the Radiotron prongs and the socket contacts
should be examined for dirt or poor contact. Use only fine sand paper when clean-
ing Radiotron prongs or socket cantacts, cleaning excess sand off before inserting
Radiotrons. The volume control should be examined for poor contact between the
contact arm and the resistor strip.

[12] AUDIO HOWL OR GROWL

Either a low or high frequency howl originating in the receiver assembly may be caused
by:

(a) Open by-pass condenser. An open by-pass condenser may cause an audio howl.

(b) Vibrating elements in the receiver Radiotrons. A gradually developed howl is
probably due to the loudspeaker causing the receiver Radiotron elements to vibrate.
To overcome this condition interchange the Radiotrons in the receiver, or change
the relative angle between loudspeaker and Radiola. In extreme cases it will be
necessary to increase the distance between the Radiola and the loudspeaker.

(c) Open A.F. condenser connections. An open connection to either of the A.F. con-
densers, one connected from plate to cathode of the detector, and the other from
grid to filament of the first A.F. tube may cause a howl.

(d) An audio growl may be experienced if the .05 mfd. condenser across the detector
shunt resistor is open.

(e) Interchanging Radiotrons UX-112A in the 1st A.F. and detector socket may help
to stop audio growling.

(f) A high pitched whistle on loud local stations is probably due to detector overload-
ing. Reducing volume control will usually remedy this. Natural heterodyning of
stations close in frequency, of course, cannot be prevented.

[13] PILOT LAMP

Radiola 33 (D.C.) is equipped with a small pilot lamp operating from the filament re-
sistor. Its purpose is to illuminate the tuning dial and act as a current supply indicator.

The pilot lamp is mounted on a small lever that can be pulled clear of the dial for in-
serting the lamp and then pushed in place to give proper illumination to the translucent dial.
If the lamp is not in its proper place, insufficient illumination of the dial will be experienced.

13



[14] INPUT TRANSFORMER, OUTPUT TRANSFORMER AND
FILTER CONDENSERS

The input transformer, output transformer, and filter condensers are located in one
container in the S.P.U. Figure 8 shows the connecting leads with internal connections of
each unit.

The input transformer winding resistances are as follows: P—1400 ohms; S—3500
ohms; S2—4500 ohms. (See Figure 8.)

The output transformer winding resistances are as follows: P1—154 ohms; P2—184
ohms; S—624 ohms. (See Figure 8.)

The filter condenser capacities are shown in Figure 8.

Methods for testing condensers and measuring resistances are outlined in Part II, Sec-
tions 4 and 5.

e LINE VOLTAGE
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Figure 7—Radiotron socket layout showing filament, plate and grid terminals

PART II—ELECTRICAL TESTS
[1] VOLTAGE READINGS

Voltage readings of Radiola 33 (D.C.) may best be checked at individual tube sockets
with a Weston Model 537, Type 2, test set or others giving similar readings. The following
readings taken at the sockets are correct for Radiola 33 (DD.C.) when connected to a 118-volt
D.C. line and with the proper “C” battery. Line voltage regulating switch at position No. 3.

Filament to Filament to Plate Plate Current Filament
Tube No. Grid Volts Volts Milliamperes Voltage
1 3.5 50 5.0 4.6
2 3.5 58 5.5 48
3 3.5 60 6.5 5.0
4 3.5 25 1.5 5.1
5 10. 75 70 5.25
6 23. 95 11.0 ‘ 4.5
7 21 95 11.0 4.75

The above readings were taken with average Radiotrons. Conditions may arise where
high filament voltages are experienced. In such cases the line voltage switch should be ad-
justed to the tap that will give the above readings approximately.
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[2] VOLTAGE SUPPLY SYSTEM

Figure 9 shows the abridged schematic circuit of the voltage supply system. The fila-
ments of the Radiotrons are all connected in series. A by-pass resistor is used across the
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Figure 8—Internal connections of input transformer, output
transformer dnd filter condenser

UX-171A to by-pass the accumulated plate current from the UX-112A’s as well as supply a

tapped connection to supply correct grid bias for the first, or interstage, A.F. Radiotron

UX-112A. Necessary plate and grid resistors are used as shown to supply the correct re-
FILTER
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Figure 9—Schematic circuit diagram of voltage supply systemn

spective plate and grid voltages to the remaining UX-112A’s—Due to the limiting value of
D.C. line voltage, the highest possible plate voltage is desired for the UX-171A, so to keep
this in reasonable limits an external “C” battery is necessarily used as shown.
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[3] RADIOLA 33 (D.C.) CONTINUITY TESTS

The following tests will show complete continuity for the receiver assembly (Figure 10),
and the Socket Power Unit (Figure 11).

A pair of headphones with at least 414 volts in series or a voltmeter with sufficient volt-
age to give a full scale deflection when_connected directly across the battery terminals should
be used in making these tests. Flexible leads should be used with partially insulated test-
ing tips. Keep hands free from frame to avoid false tests. The socket layout is shown in
Figure 7.

Disconnect the antenna and groumd leads.

The winding lugs on the coils of the R.F. coil assembly are coded “P” for primary, “S”
for secondary, and “T” for tertiary, or third winding (used as a feed back coil for the lst
R.F. coil). These should be checked to show closed windings in making continuity tests.

Disconnect *“C” battery.

Remove all Radiotrons and Pilot Lamp. Disconnect D. C.

Input Plug. Resistances given are approximate in value. Reference letters in last column refer to Figure 10.
l Incorreet Effect
Test Terminals Correet
Clreulit Effect Indication Caused by
Antenna |Ant. lead (Blue) to Gl (V. C. at Open Closed Shorted antenna condenser.
and max. position.)
Ground Ground lead (Bla~k with blue Open Closed Shorted 0.1 mfd. (a) cond.
tracer to +F2.)
Gl to +F1 (V. €, at max. posi- Closed Open Open connection, or volume control arm, or
tion.) (2000 ohms) resistance. I
G2 to +F2. Closed Open Open grid resistor or connection.
(weak)
. 4.0 meg.
GZ( to drecelver ~hassis frame Open Closea Shorted or grounded grid condenser,
ground).
Gl to +F3. (Clol;% Open Open grid resistor or connection.
wea .
GJ( to drev.:eiver chassis  frame Open Closed Shorter or grounded grid condenser,
ground).
4 to —F4. Closed Open Open grid leak or connection.
(weak)
X . 4.0 meg.
G4( to drecelver chassis  frame Open Closed Shorted or grounded grid condenser.
ground).
G5 to +F6. Closed Open Open filament by-pass resistor, 1st A. F. transf,
i (5750 Ohms) secondary, or connection.
G6 to brown “C" battery lead. Closed Open Open secondary winding (8,) of input trans
Grid q s | (3500 Ohms) former, or connection. .
G7 to black with yellow tracer “C Closed Open Open secondary winding (S,) of input trans
Plb:mf’)é lead. (5000 Ohms) former, or connection.
o re. Closed Open Open connections, or_open 1st R. F. tranf. pri-
(27 Ohms) mary, or 2nd R. F. tranf. primaries.
P1 to 4+F! (1.6 Ohms) Shorted cond. across 2nd R. F. tranf. primary.
) l° o Open Closed Shorted 0.1 mfd. (b) cond.
B l° g Open Closed Shorted 0.1 mfd. (d) cond.
o 0 Closed Open Open connections, or oﬁen 2nd R, F. (tranf. pri-
(51 Ohms) maries, or open 3rd R. F. tranf. primaries.
P P (26.5 Ohms) Shorted cond. across 3rd R. F. tranf. primary,
to P4. Closed Open Open 3rd R. F. tranf. primaries det. plate resistor,
(15000 Ohms) or 1st A. F. tranf, primary.
Pa F4 (1100 Ohms) Shorted 0.5 mfd. (h) cond.
to +F4. Closed Open Open det. shunt resistor, or open lst A, F. tranf.
P4 F4 (31000 Ohms) primary,
to —1I4, Open Closed Shorted A, F. tranf. primary cond.
. ) (1070 Ohms) Shorted 0.5 mfd. (g) cond.
P2 to receiver chassis frame Open Closed) Shorted R. F. comp. cond.
P FE)
to o Closed Open Open input tranf. primary or open 3td R. F.
(1880 Ohms) tranf, primaries, or Det. and R. F. plate supply
resistor in
| P6 to P7. (33%12)5}5:1:15) Open Open output tranf, primary (P, or P,).
—F1 kl:t maroon lead on pilot lamp Closed Open Open connection.
§0C. .
F1 to —F2. . Closed Open Open connection.
F1 tod)recelver chassis frame Open Closed Shorted 0.1 mfd. (e) cond.
round).
+F2 to receiver chassis frame Open Closed Shorted 0.1 mfd. (c) cond.
(Fground).
) 2 to —F3. Closed Open Open connections,
Filament F3 to —F4. . Closed Open Open connections.
—(1"4 tod) receiver chassis frame Open Closed Shorted 0.1 mfd. (f) cond.
round).
+F§ to —FS5, Closed Open Open connections.
—F5 to GS. Open Closed Shorted A. F. tranf. sec. cond.
<+F5 to —F7. Closed Open Open connections.
+F7 to —F¢. Closed Open Open connections.
—F7 to +F6. Closed Open Open filament by-pass resistor.
(284 Ohms)
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Radiola 33 (D. C.) Continuity Tests— Continued

PLACE LINE VOLTAGE

SWITCH ON POSITION No.

4 — REMOVE KNOB

Incorrect Effect
Circuit Test Terminals Corr:u:t
Effect Indication Caused by
Switch shaft to -+ blade on line Closed Open Open R. F. line inductor.
plug. (1.5 Ohms) D. C. line cond. or connection.
Switch shaft to red “C” battery Open Closed Shorted 2.0 mfd. or 3 mfd. filter cond. or both
lead. .5 mfd. condensers.
(248 Ohms) Shorted 2.0 mfd. cond.
i (361 Ohms) Shorted 3.0 mid. cond.
Switch shaft to PS5, Closed Open Open input tranf, primary; o filter reactor,
(1640 Ohms) or open line voltage regulating resistor.
Switch shaft to brown lead on Closed Open Open sections of filament resistor, open filter re-
Miscellaneous pilot lamp socket. (321 Ohms) actor, or open line voltage regulating resistor.
an (575 Ohms) One section only of filament resistor open. Re-
S. P. U. actor and resistor O. .
—F1 to brown lead on pilot lamp Closed Open Open sections of filament resistor, or connections.
socket. (40 Ohms)
(80 Ohms) Only one section of filament resistor open,
Red “C” battery lead to — blade Closed Open Defective operating switch or open F. line
on line plug; operating switch| (1.5 Ohms) inductor.
“on.”
Receiver chassis frame (ground) Closed Open Open connections.
to 8. P. U. frame (ground).
Ground lead (Black with blue Open Closed Shorted 0.5 mfd. cond.
tracer) to -+ blade on line plug.
Ground lead (Black with blue Open Closed Shorted 0.5 mfd. cond.
tracer) to — blade on line plug.
One output terminal to other. | Closed Open Open output tranf. secondary winding (S) _or
(625 Ohms) connections.
| |

[4] TESTING CONDENSERS AND TESTING FOR
DEFECTIVELY GROUNDED PARTS

The large by-pass condensers (from 0.1 mfd. up) and the filter condensers may be
checked by charging them with a D.C. supply up to 150 volts, and then after a slight wait
discharging them with a screw driver to note if a strong spark occurs. If a spark occurs
(strength depending on condenser size), condenser is O.K. If no spark occurs the con-
denser is probably leaky or open. With the.smaller condensers, simple trial replacement will
prove helpful.

In order to avoid false tests on condensers or parts in the chassis due to one side being
normally grounded it is recommended that the three ground connections to the frame
(shown by broken line in Figure 10) be removed temporarily and the rotor connection
to the gang condensers be unsoldered. This isolates every part from normal ground. If a
defective ground is causing trouble, a test from the suspected part to ground should un-
cover the defect.

[S] RESISTANCE TESTS

The values of the various resistance units of Radiola 33 (D.C.) are shown in the
schematic u.agram, Figure 4. When testing a receiver for defects the various values of re-
sistance should be checked. This may be done by a resistance bridge ; the voltmeter-ammeter
method shown in previous Service Notes; or by the following method, the results depending
upon the care exercised in using the prescribed method.

For resistanccs of low value, 5000 ohms or less, use a voltmeter not greater than 100
ohms per volt. The rating of 100 ohms per volt means that a meter with 50 volts maxi-
mum scale reading.-has a total resistance of 50 times 100, or 5000 ohms, when the 50-volt
scale is used. For high values of resistance use a meter of 1000 ohms or more per volt. The
Weston Meters, Type 301 and 280, each have a resistance of 62 ohms per volt and are satis-
factory for low values. TFor very low resistances below 100 ohms, it is best to use a dry cell
—114 volt—with the 3-volt scale of a Weston, Model 280. For higher resistances up to 5000
and above use sufficient battery to give a good deflection on the meter, for example, a 45-volt
“B” for a 0-50 unit meter. Then take two readings, one of the battery alone, and one of the
battery with the unknown resistance in series. Then apply the following formula:
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Reading obtained

of battery alone —1 Resistance of . Unknown
Reading obtained with meter resistance
resistance in series

Ezample—Using a Weston, Type 301, 30-volt scale, 2214-volt “B” battery, resistance
of meter equals 30x62 or 1860 ohms,

22.5
( ——5—- — 1 ) 1860 = 3091, or unknown resistance in ohms approx.
8.4

The above method may be used in checking the resistance values of the correct closed
circuits as shown in the Continuity Test Tables in Part II, Section 3.

In addition to the resistances shown in Figure 4 the lst, or inter-stage, audio frequency
transformer primary resistance is 1070 ohms and secondary resistance is 5630 ohms. All
resistances given are approximate in value,

PART III—-MAKING REPLACEMENTS

Introduction

Since the Radiola 33 (D.C.) receiver chassis is very similar to the Radiola 33 A.C, the
replacement of its component parts will not be discussed, as this subject is covered suffi-
ciently in the Radiola 33 A.C. Service Notes. However there is some difference in the
construction and parts used in the Socket Power Unit. The replacement procedure of these
parts follows:

[1] REPLACING VOLTAGE REGULATING RESISTOR OR
FILAMENT BY-PASS RESISTOR

(a) Remove S.P.U. and receiver chassis from cabinet as outlined in Radiola 33 A.C.
Service Notes,

(b) Unsolder connections to resistor being replaced.

(¢) Unscrew nut from rod supporting the resistor. Pull rod clear, saving the insulating
and lock washers.

(d) Replace in the reverse order, making sure resistor is carefully tightened with
insulating and lock washers in place, and resistor lugs are clear from the S.P.U.
frame. Correct connections are shown in Figure 11,

(e) Replace S.P.U. and receiver chassis in reverse manner making sure that the
S.P.U. asbestos pad is in place under S.P.U.

[2] REPLACING FILAMENT RESISTORS

(a) Remove S.P.U. and receiver chassis as in Part III, Sec. 1.

(b) In order to prevent damage to the R.F. Line Inductor it should be removed care-
fully by unsoldering its leads and removing the supporting screw. (See also
Part III, Sec. 3.)

(c) Carefully unbend tabs holding the perforated cover for the filament resistors and
remove cover.

(d) Unsolder the connecting leads to the filament resistors, saving the bus bar connec-
tions paralleling the resistors themselves,

(e) Unscrew nuts holding the rods with insulating washers supporting the resistors.

(f) Replace resistors in reverse manner, being sure to connect the two resistors in
parallel by means of the bus-bar wires unsoldered when the defective resistors were
removed. Be sure insulating washers are in place before the holding unit is care-
fully tightened on the rod to avoid breakage. Replace the cover over the filament
resistors after carefully straightening the tabs so they can fit into their respective
slots and be bent over securely.

(g) Replace S.P.U. and receiver chassis in the reverse manner, making sure that the
the S.P.U. asbestos pad is in place under the S.P.U.
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(3]

REPLACING THE R. F. LINE INDUCTORS

(a) Remove receiver chassis and socket power unit as outlined in Part III, Sec. 1.

(b) Unsolder leads of R.F. line inductor to be replaced.

(c) Remove machine screw or bolt holding defective unit to S.P.U. frame.

(d) Replace in the reverse manner, being sure to cover soldered splice connections
with rubber tape and friction tape, and keep the R.F. Line Inductor leads insulated
with spaghetti tubing.

(e) .Replace the S.P.U. and receiver chassis in the reverse manner making sure that
the S.P.U. asbestos pad is in place under the S.P.U.

[4] REPLACING UX-171A SOCKETS

The two UX type sockets for the UX-171A Radiotrons may have to he replaced for

bent or broken contacts, etc.

[S]

[6]

(a) Unsolder the connections to the socket. Unsolder plate series resistor.

(b) Carefully drill out the rivets holding the socket.

(c) Replace socket and fasten to S.P.U. frame by suitable machine screws, lock
washers and nuts to fit.

(d) Solder connections as shown in Figure 11. -

(e) Replace S.P.U. and receiver chassis in the reverse manner making sure that the
S.P.U. asbestos pad is in place under the S.P.U.

REPLACING THE VOLTAGE REGULATING SWITCH

(a) Remove S.P.U. and receiver chassis as outlined in Part ITI, Sec. 1.

(b) Remove knob on Voltage Regulating Switch by loosening its set screw.

(c) Unsolder connections to switch contacts.

(d) With proper wrench or pliers remove single nut holding the switch in place. Save
insulating washers for replacing.

(e) Replace in reverse order. Proper connections are shown in Figure 11.

(f) Replace S.P.U. and receiver chassis in the reverse manner, making sure S.P.U.
asbestos pad is in place under S.P.U.

REPLACING FILTER REACTORS, OR INPUT TRANS-
FORMER, OUTPUT TRANSFORMER AND FILTER
CONDENSERS

(a) Remove receiver chassis and S.P.U. as outlined in Part III, Sec. 1.

(b) Remove R.F. Line Inductor under filter reactor unit if filter reactors are to be
replaced. Refer to Part III, Sec. 3.

(¢) Remove the perforated cover over the filament resistors as outlined in Part IIT,
Sec. 2. This allows unsoldering of connections from the unit.

(d) Remove the by-pass filament resistor and the voltage regulating resistor in order
to insure minimum chance of breakage. This is outlined in Part ITI, Sec. 1.

(e) Unsolder connections from unit being replaced.

(f) Unbend tabs so unit may be pulled clear.

(g) Replace new unit and bend tabs securely to hold.

(h) Resolder all leads to their proper connections (See Figure 11).

(1) Replace in reverse manner any of items mentioned in (b), (¢) and (d) above.

(j) Replace S.P.U. and receiver chassis in reverse manner making sure S.P.U. ashestos
pad is in proper place under the S.P.U.
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Before using the following Service Data Chart, when experiencing
quality, noisy or intermittent reception, howling and fading, first look
1f imperfect operation is not due to these causes, the

antenna system. .
Reference to Part No. and Section No. in the “Service Notes”

consulted for further detailed causes.

SERVICE DATA CHART

is also noted for further details.

no signals, weak signals, poor
for defective tubes, or a poor
“Service Data Chart” should be

Indication Cause Remedy
Socket plug in reversed position. Reverse socket plug.
Defective operating switch. Repair or replace switch.
Loose volume control arm. Tighten volume control arm.
Defective power cable. Replace Power Cable.
Defective R.F. transformer. Replace R.F. transformer assembly.
No signals Defective A.F. transformer. Replace AF. transformer assembly.

Defective By-pass condenser.

Defective 1nput or output trans-
former.

Defective receiver chassis or socket
power unit.

Replace By-pass condenser.
Replace input or output transformer.

Check by means of continuity tests and make any
repairs or replacements necessary, PI[,S3.

Weak signals

Poor quality

Howling

Radiotrons  fail

to light

Compensating ccandenser out of ad-
justment.

Defective power cable.

Defective R.F. transformer.

Defective AF. transformer.

Defective By-pass condenser.

Defective main tuning condensers.

Low voltages from socket power unit.

Defective receiver chassis or socket
power umnit,

Defective input or output trans-
former.

Defective A.F. transformer.

Defective By-pass condenser.

Defective input or output trans-

former.

Adjust compensating condenser correctly. PIS7.

Repair or replace cable.

Replace R.F. transformer assembly.

Replace A.F. transformer assembly.

Replace defective By-pass condenser.

Replace or align defective tuning condensers.

Check socket voltages with high resistance D.C.
voltmeter PIIL,S3.

Check by means of continuity test and make any
repairs or replacements necessary, PILS3.

Replace input or output transformer.

Replace AF. transformer assembly.
Replace defective By-pass condenser.
Replace input or output transformer.

Compensating condenser out of ad-
justment.

Defect in audio system.

Open grid circuit in any stage,

Receiver in oscillation.

Adjust compensating condenser correctly, PI,S7.

Check and repair any defect.
Check circuit and repair defect.
Check and repair, PI,S9.

Operating switch not “ON.”
Defective operating switch.
Defective input cord.

No. D.C. line voltage.
Defective resistor in SPU.

Turn operating switch “ON.”
Replace operating switch.
Repair or replace input cord.
Turn D. C. line voltage “ON.”
Replace defective resistor,

Play in station
selector

Loose knob. )
Slack cable caused by defective ten-
sion spring.

Ti%h'ten or replace knob.
Replace defective tension spring.
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PREFACE

Service goes hand in hand with sales. The well-informed RCA-Victor
Authorized Dealer renders service at time of sale in affording information
as to proper installation and upkeep. Subsequent service and repair may be
required by reason of wear and tear and mishandling, to the end that RCA-
Victor Loudspeaker and Radiola owners may be entirely satisfied.

Obviously, this service can best be rendered by properly equipped service
organizations having a thoroughly trained personnel with a knowledge of
the design and operation of RCA-Victor Loudspeakers and Radiolas.

Such service organizations have been established by RCA-Victor Distrib-
utors, and Authorized Dealers are advised to refer any major work or replace-
ment to their selected Distributors. Minor replacements and mechanical
and electrical adjustments may be undertaken by the RCA-Victor Dealer.

To assist in promoting this phase of the Dealer and Distributor’s business
the RCA-Victor Service Department has prepared a series of Service Notes—
of which this booklet is a part—containing technical information and practical
helps in servicing Loudspeakers and Radiolas.

This information has been compiled from experience with Dealers and
Distributors’ service problems and presents the best practice in dealing
with them. A careful reading of these Service Notes will establish their
value, and it is suggested they be preserved for ready reference.

In addition to supplying the Service Notes, the RCA-Victor Service De-
partment maintains a corps of engineers who are qualified to render valuable
help in solving service problems. These engineers call upon the trade at
frequent intervals to advise and assist Distributors in the performance of
service work.

Property of RCA-Victor Company, Inc. Confidential and to be used
only by its Authorized Distributors and Dealers furnishing service
in connection with its apparatus.

Copyright 1930—RCA-Victor Company, Inc.
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RADIOLA 33 (D.C.) 220-VOLT

FILTER FILAMENT OPERATING D.C.LINE CORD GANG TUNING ouTPUT
REACTOR RESISTORS SWITCH 200 TO 240 vOLTS CONOENSER TRANSFORMER

QUTPUT TERMINALS

PILOT LAMP
SOCKET

VOLUME
CONTROL

¥

N s

*_" gt
Cla & 2 m S g

S.P.U. 171-A LINE YOLTAGE R. F ANTENNA
CONDENSER BIASING REGULATING COMPENSATING CONDENSER AND GROUND
PACK RESISTOR  SWITCH COVER CONDENSER. TRIMMER LEADS

Figure 1—Top view of the receiver chassis and socket power unit

PLATE SUPPLY LINE VOLTAGE R.F COIL  INTERSTAGE  ANTENNA
SERIES RESISTOR  REGULATING SWITCH ASSEMBLY TRANSFORMERS CONDENSER

S.P.U. CONDENSER
PACK

RECEIVER DETECTOR PLATE FILAMENT

CONDENSER SERIES BY-PASS

PACK RESISTOR RESISTOR

LINE VOLTAGE R.F. LINE ) GRID GRIO OETECTOR-SHUNT  VOLUME
REGULATING RESISTOR  INDUCTORS RESISTORS CONDENSER RESISTOR CONTROL

Figure 2—Sub-chassis view of receiver assembly and socket power unit
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RADIOLA 33 (D.C.) 220 VOLTS
SERVICE NOTES
Prepared by RCA-Victor Service Department

ELECTRICAL SPECIFICATIONS

Direct Current Line Voltage : . . 3 . 200-240 volts
Maximum Power Consumption . : : . : 72 watts
PHYSICAL DIMENSIONS
Height . . . ; . : : 31 inches
Depth : 5 . 0 ; . . 834 inches
Width . . . ] ; ; : 27 inches
Weight (Receiver ready for operation) . . ; . . 42 lbs.

Weight (Packed for shipping without legs) . . . . 50 lbs.
Packing Case Dimensions . ; - 3 1314" x1414" x 3614"

INTRODUCTION

RCA-Victor Radiola 33 is designed for 220-240-volt direct current lighting circuit
operation. Figure 1 is a top view of the receiver chassis and socket power unit and
Figure 2 is a sub-chassis view of both assemblies.

While this model is similar to the A.C. model in appearance and performance and
circuit arrangement, it is considerably different in the manner of supplying the neces-
sary electric power to the circuits. For this reason a special Service Note on this
model is issued for the guidance of those called upon to locate and remedy any trouble
that may develop.

PART I—-GENERAL SERVICE DATA
(1) CIRCUIT CHARACTERISTICS

The following characteristics are incorporated in the design of the 220-volt Radiola
33 (D.C)).

(a) It is a six-tube tuned radio frequency receiver utilizing five Radiotrons
UX-112A and one Radiotron UX-171A.

(b) A single control three-gang condenser is employed to tune the two radio
frequency amplifiers and the detector.

(c) The volume control regulates the R.F. input grid voltage to the first R.F.
amplifier stage. This i1s a simple and effective method for controlling volume
in this type of receiver.

(d) A series filament connection is used for all tubes, resulting in a minimum inpit
wattage.

(e) The D.C. house current in addition to supplying filament voltages for . the
Radiotrons, supplies all the plate and grid voltages.

(f) Counting from right to left facing the front of the Radiola the Radiotron
sequence is as follows: _

Radiotron No. 1 is an untuned stage of radio frequency amplification.
It is coupled directly to antenna and ground. _

Radiotron No. 2 is a stage of tuned radio frequency amplificatiofiand is
tuned by the 1st of the gang condensers.

Radiotron No. 3 is the second stage of tuned radio frequency amplifica-
tion, and is tuned by the second of the gang condensers:
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Radiotron No. 4 is the detector, and is tuned by the third of the gang
"condensers.
Radiotron No. 5 is the first stage audio frequency amplification.
Radiotron No. 6, the second stage of audio amplification, is the UX-171A
power Radiotron which is capable of delivering a large undistorted output to
the speaker. An output transformer prevents the D.C. plate current from
flowing through the loudspeaker windings.
The Radiotron sequence is shown schematically in Figure 3.
The schematic wiring diagram of the receiver and socket power unit is shown
in Figure 4.

(2) ANTENNA (Outdoor and Indoor Types)

Due to the high sensitivity of the 220-volt Radiola 33 (D.C.) the length of an
outdoor antenna need only be approximately 50 feet. However, due to the design of the
input stage the length of antenna will have no effect on the tuning of the set. .T'he
best length of antenna for a particular installation will depend upon local conditions.
For localities near high powered broadcast stations a short antenna is advisable, and
in general the more remote the installation is from powerful stations the longer the

TO ANTENNA ?

-
@m
’u
-
Q-

2" i{sT aro 2N0 fsr
A.F. A.F. DETECTOR R.F. R.F R.F
RADIO FREQUENCY ------==--=---
TO LOUDSPEAKER AUDIO FREQUENCY
‘ Figure 3—Radiotron sequence in the 220-volt (D.C.) Radiola 33

antenna can be without encountering interference difficulties. However, there is no
point in using an antenna length in excess of that necessary to obtain an objectionable
noise level with the volume control set for maximum sensitivity. The antenna should
be as high as possible and removed from all obstructions. The lead-in should be a con-
tinuation of the antenna itself, thus avoiding all splices which might introduce addi-
tional resistance and in time corrode sufficiently to seriously affect reception. If it is
necessary to splice the lead-in to the antenna the joint must be carefully soldered to
insure good electrical contact. Clean off all excess flux and tape the connection to pro-
tect it from oxidation effects of the atmosphere.

High grade glass or porcelain insulator supports are required, and at no point
should the antenna or lead-in come in contact with any part of the building. Use a
porcelain tube insulator where the lead-in enters the house.

The antenna should not cross either over or under any electric light, traction or
power line and should be at right angles to, and as far as possible from, such lines or
other antennas. Care should be taken not to run the antenna or lead-in near any
apparatus that is liable to cause disturbance. Where it is necessary to run an antenna
or lead-in near disturbing apparatus or power lines it is often advisable to use a long
antenna so that the major part of the antenna can be kept clear of the disturbance. A
small fixed condenser (approx. .00025 to .0005 mfd.) should then be put in series with
the antenna at the receiver to cut down the strength of the signal. A shielded lead-in
will often be found advisable. The advisability of grounding the shield should be deter-
mined by experiment. An outdoor antenna should be protected by means of an ap-
proved lightning arrester,
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Where the installation of an outdoor antenna is not practical, satisfactory results
may generally be obtained by using an indoor.antenna of about 20 or 40 feet of in-
sulated wire strung around the picture moulding or placed under a rug. In buildings
where metal lathing is employed, satisfactory results are not always obtainable with
this type of antenna. Under such conditions various arrangements of the indoor antenna
should be tried to secure satisfactory results.

(3) GROUND

A good ground is as important as a good antenna. A short lead to the nearest cold
water pipe will usually be satisfactory. In some cases where it is necessary to go some
distance to a cold water pipe, a lead run to a steel rod or pipe driven several feet into
the ground will be more convenient and satisfactory. A soft, damp loam or clay is the
best type of soil for this kind of ground connection. Sandy, rocky or dry soil should
be avoided whenever possible.

(4) RADIOTRONS

Five Radiotrons UX-112A and one Radiotron UX-171A are used. These should be
placed in their correct sockets, as indicated by the lettering at each socket, before the
current is turned “On.” The current should never be turned on unless all Radiotrons
are in place.

After placing the Radiola in operation it is well to interchange the Radiotrons for
best performance. The second R.F. stage is the most critical and the Radiotron selected
for No. 2 socket should be the one giving the loudest signal on a weak station. It
should not go into oscillation at any position of the volume control or station selector.

If no tube is found satisfactory for this socket, or the Radiola is insensitive, a
readjustment of the R.F. compensating condenser may be necessary. The correct
method for making this adjustment is described in Part I, Section 7.

(5) VOLTAGE REGULATING SWITCH

A four-position switch is provided on the S.P.U. for adjusting thé Radiola to
various line voltages over a range of 200 to 240 volts. The line voltage should be meas-
ured with an accurate D.C. voltmeter, and the switch set at the correct position for the
voltage.

Position For Line Voltage of
1 200—210
2 210—220
3 220—230
4 230—240

The voltage regulating switch is accessible by removing the switch cover—see
Figure 1.

(6) RADIOLA 33 WAVE TRAP

Due to the wide variation in broadcast receiving conditions the performance of any
radio receiver will vary with the locality and its performance in any particular location
will depend upon the local receiving conditions.

Receivers located in the vicinity of powerful broadcasting stations receive the
signal from such stations with great intensity over several divisions of the tuning
dial scale. If it is desired to receive a relatively distant station whose frequency assign-
ment is comparatively close to that of the local station it is impossible to do so with-
out interference.
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To satisfy the Radiola 33 (D.C.) user located in districts where bad receiving
conditions exist, the “Radiola 33, Wave Trap” has been designed and is carried in
stock by RCA as an accessory.

The function of the wave trap is to absorh a large portion of the energy of the
station it is tuned to, therefore it can be used to reduce the effect of the powerful local
signal to a value comparable with that of more distant stations.

This wave trap may be adjusted to absorb a strong signal at any point on the
Radiola 33 (D.C.) dial scale. After it has been adjusted to absorb a strong local signal
causing interference it needs no further adjustment or attention.
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Figure 4—Schematic circuit diagram of

Due to the location of the output transformer on the 220-volt Radiola 33 (D.C.)
it is not possible to locate the wave trap at the end of the gang condenser as in the
Radiola 33 (A.C.). It must, therefore, be located outside of the cabinet in any conven-
ient location. Using small brackets and attaching it to the bottom of the cabinet is
quite convenient.

(7) ADJUSTMENT OF R. F. COMPENSATING CONDENSER

The R.F. compensating condenser in Radiola 33 (D.C.) is provided to allow ad-
justment of the receiver to compensate for variations in tube characteristics and
thereby allow the receiver to function in its most sensitive condition. Before readjust-
ing this condenser, the Radiotrons should be interchanged and satisfactory operation
secured by this means if possible. The interchanging of tubes should be made with
the idea of getting a tube in socket No. 2 that will not go into oscillation, and give the
loudest signal on a weak station. The test should be made on a station near each end
of the dial to insure tlrat the sensitivity is satisfactory over the entire dial. If satis-
factory sensitivity cannot be secured by this means an adjustment of the compensating
condenser may be made as follows:

(a) Put the receiver in operation in the usual manner using an antenna and

ground and set the tuning condensers to a position corresponding to the
lowest frequency obtainable.
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(b) Locate the position of the compensating .condenser adjusting screw at the
rear of the receiver assembly. (See Figure 5.)

(¢) With the volume control at the position of maximum intensity, turn the screw
to the right until the set just goes into oscillation. Then turn the station selec-
tor to the high frequency end of the dial. The receiver should go into oscilla-
tion at this end of the dial also. If it does not, try interchanging Radiotrons,
bearing in mind that the desirable condition is to have the receiver go into
oscillation at both ends of the dial at a fixed compensating condenser setting.
When this condition is obtained, back off the compensating condenser screw
(turn to the left) just enough to prevent oscillation.

(d) Try various settings of the volume control for both extreme settings of the
station selector, and make sure the receiver does not oscillate under any con-
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receiver and socket power unit.

(e) Should the receiver oscillate only when the volume control setting is de-
creased or sheould it not he possible to select a tube for No. 2 socket that
will satisfy the conditions of (c¢) it is probable that the tuning condensers
are out of alignment. (See Part I, Section 8.) If the compensating con-
denser is adjusted just below the point of oscillation for a low frequency
dial setting the reproduction will sometimes be distorted. This should be
checked by tunihg the receiver to a broadcast station of low frequency and
the compensating condenser adjusted to maximum sensitivity consistent
with good quality.

(8) ALIGNMENT OF TUNING CONDENSERS

If the tuning condensers are out of alignment, line up as follows:

(a) Procure or construct a tool as illustrated in Figure 6.

(b) Remove the receiver assembly and S.P.U. from the cabinet (See Introduction
Part III), and place in operating condition. Tune in a fairly weak signal,
either broadcast or a modulated oscillator of about 1400 K.C. and adjust the
volume control so that the signal is very weak, making sure that receiver is
accurately tuned to the signal.

9 R-33
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With the condenser plate end of the tool touch the rotor of one of the gang
condensers and gradually slide it along the rotor plates, bringing it closer
to the stator plates. This increases the capacity of the condenser in question.
If the signal increases that particular condenser is low in capacity. This car
be corrected by bending the two end rotor plates toward their adjacent plates
slightly until the test paddle gives a decrease rather than an increase in signal.
The test should be continued until all three of the condensers show decrease
in signal when their respective capacities are increased slightly. The gang
condenser that tunes the detector circuit has a trimmer (See Figure 1). It
may be used in adjusting that condenser by bending the bus toward the

Figure 5—Adjusting R. F.
compensating condenser

Figure 5—Adjusting compensating condenser.

frame to increase the capacity. But this trimmer should be used only when
making the adjustment at a high frequency (1400 K.C., approximately).

After adjusting at 1400 K.C. the set should be checked at 600 K.C., ap-
proximately. The same method of testing can be used as was used at 1400
K.C, but it is advisable to use the other end of the aligning tool, with the
shorted turn, because the circuit is more sensitive to changes in inductance
at low frequencies. The shorted turn brought up parallel to the coil windings
reduces the inductance. If the circuits were properly aligned, bringing the
shorted turn up close to the coil will cause a decrease in signal. Should the
signal increase as the shorted turn is brought up toward the coil it would in-
dicate that there was too much capacity in the circuit. The end plates of the

10



rotor should then be bent away from their adjagent plates until the shorted
turn causes a decrease in the signal when brought close to the coil.
(e) After completion of all tests return the receiver to the cabinet in the reverse
manner of that used to remove it.
NOTE: The tuning condensers are not often out of alignment at low frequencies
sufficiently to impair the performance and it is usually only necessary to adjust at 1400
K. C. and, therefore, not necessary to remove the set from the cabinet.

(9) PILOT LAMP

Radiola 33 (D.C.), 220-volt, is equipped with a small pilot lamp operating from
the filament resistor. Its purpose is to illuminate the tuning dial and act as a current
supply indicator.

The pilot lamp is mounted on a small lever that can be pulled clear of the dial
for inserting the lamp and then pushed in place to give proper illumination to the
translucent dial. If the lamp is not in its proper place the dial will not be sufficiently
illuminated.

BAKELITE-" HEAVY WIRE RING”
----- OLD CONDENSER PLATE

Figure 6—Aligning tool.

(10) INTERSTAGE TRANSFORMER, OUTPUT TRANSFORMER
AND FILTER CONDENSERS

The two interstage transformers.are alike and they are both in one container
mounted on the underside of the receiver chassis frame. Their internal connections are
shown in Figure 9. Their primary resistances are approximately 1000 ohms and their
secondary resistance is approximately 5000 ohms. The output transformer is mounted
on the top of the chassis at the end of the gang condensers. The internal connections
are shown in Figure 9. The primary resistance is approximately 580 ohms and the
secondary resistance is approximately 770 ohms. Shorted turns in audio transformers
can appreciably decrease their efficiency without changing the resistance of the wind-
ing beyond limits allowed in O.K. transformers. Replacing the transformer of ques-
tionable performance is a reliable means of testing for such a defect. An O.K. trans-
former can be connected in the circuit temporarily to check any transformer in ques-
tion, without physically replacing the unit.

The filter condensers are mounted in a single container mounted on the S.P.U.
chassis. The diagram of internal connections is shown in the “Continuity Wiring
Diagram of the 3.P.U.” Figure 10.

SERVICE DATA CHART

When experiencing no signals, weak signals, poor quality, noisy or intermittent
reception, howling and fading, first look for defective tubes, a poor antenna or ground
system. If convenient it is advisable to check the socket voltages. Should any of the
voltages be appreciably different from those given in Part II, Section 1, check the
circuits by means of continuity and to ground. If imperfect operation is not due to
any of these causes the “Service Data Chart” below should be consulted for further
detailed causes.
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SERVICE DATA CHART—Continued

Defective part or con-
nection

Indication Observation Cause Remedy

Radiotrons fail to light|Operating switch not| Turn operating switch “On”
uonn .
Defective operating|Replace operating switch
switch
Defective D.C. input|Replace or repair input cord
cord

No Signal No D.C. line voltage |Obtajn proper D.C. line voltage

Check by means, of continuity test
and make any repairs necessary

Radiotrons light

Socket plug in reverse
position

Loose volume control
arm

Defective part or con-
nection

Reverse socket plug
Tighten volume control arm
Check by means of continuity test

and make any repairs or replace-
ments necessaiy

Weak Signals

Signals normal on local
stations but weak on
distant station

Compensating con-
denser out of adjust-
ment

Defective alignment of
main tuning con-
denser
Defective R.F.
former

Low line voltage

trans-

Adjust compensating condenser cor-
rectly Part I, Sec. 7

Re-align main tuning condensers
(See Part I, Sec. 8)

Replace R.F. transformer assembly

Adjust “Line Voltage Regulating
Switch,” (See Part I, Sec. 5)

Signals weak on local
stations, distant sta-
tions received though
weak

Defective part or con-
nection

Defective audio trans-
former not shown by
continuity test

Check by means of continuity test
and make any repairs or replace-
ments necessary

Replace audio transformer (See Part
I, Sec. 10)

Poor
Quality

Volume normal

Compensating con-
denser out of adjust-
ment

Adjust compensating condenser
correctly (See Part I, Sec. 7)

Volume below normal

Defective part or con-
nection

Defective.audio trans-
former or output
transformer

Check by means of continuity test
and make any repairs or replace-
ments necessary

Replace defective transformer (See
Part I, Sec. 10)

Howling or

high
pitched squeal

Compensating con-
denser out of adjust-
ment

Open in any of the
small fixed condensers
connected between
plate and filament, on
grid and filament in
the audio stages
Open in 0.5 mfd. con-
denser connected be-
tween one side of
30,000-ohm resistor
and filament of socket
No. 4

Adjust compensating condenser cor-
rectly (See Part I, Sec. 7)

Check and repair

Check and repair

R-33
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SERVICE DATA CHART—Continued

Indication Observation Cause Remedy
Noise eliminated when|External disturbance| Locate disturbing apparatus and
antenna is discon-| picked up by antenna| eliminate disturbance by use of
nected line filters or use a long antenna
with a .00025 to .0005 mfd. con-
denser in series
Noisy Relocate the antenna and lead-in
Operation
Noise not eliminated| Noise due to commu-| Use filter in power supply. Use ad-
when antenna is dis-| tator ripple of genera-| ditional capacity across Radiotron
connected tor or picked up by| flaments
the power lines
Defective filter con-|{Check for open or shorted filter con-
densers or chokes densers and shorted filter reactors
Howling or squeal|Overloading the detec-| Replace UY-227 Radiotron. Back
noticed only at high| tor Radiotron off on volume control
volume level
Howling affected by|Receiver wiring not|Change wiring to conform with
volume control setting | suited to particular| standard production (See Figures
D.C. line condition 4 and 9)
Oscillation controllable | Radiotrons not  ar- | Rearrange Radiotrons in R F. stages
by use of compensat-| ranged for best re-
ing condenser sults
Improper setting of |Adjust compensating condenser (See
compensating con. Part I, Sec. 7)
Uncontrolled denser
Oscillation
Oscillates too readily | Poor receiver ground | Use better nieans of grounding the
over the high fre- receiver
quency range of the| Condenser connected|Replace condenser with one of lower
tuning condensers,| across the primary| capacity
causing the receiver| R.F. coil too high in
to be insensitive over| capacity
low frequency range
Oscillates too readily| Tuning condensers out Align the tuning condensers (See
over the low fre-| of alignment over the| Part I, Sec. 8)
quency range of the| high frequency range
tuning condensers,| of the tuning con-
causing the receiver| densers
to be insensitive over| Condenser connected| Replace condenser with one of
high frequency range| across concentrated higher capacity
primary of R.F. coil
too low in capacity
Oscillation not appre-| A defective ground or] Check for grounds and open or
ciably affected by| a defective by-pass| shorted by-pass condensers
changing the setting| condenser
of the compensating
condenser
Play in Knob tight on shaft Slack caused by defec-| Replace defective spring
Station tive tension spring
Selector
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PART II—ELECTRICAL TESTS

(1) VOLTAGE READINGS

Voltage readings of the Radiola 33 (D.C.) 220-volts may best be checked at the in-
dividual tube sockets with a Weston Model 537, Type 2, Test Set, or others giving
similar readings. The following readings taken at the sockets are correct when con-
Irllect:ed to a 240-volt D.C. line with the line voltage regulating switch at Position

0. 4.

When using a standard set checker for testing see that the proper Kadiotron is in-
serted in the instrument’s socket before the set is turned “On,” otherwise the filament
voltmeter will probably burn out, as approximately full line voltage is impressed
across the filament voltmeter under this condition.

LINE VOLTAGE
REGULATING SWITTN-
(cover llwoveo)

UX-IT1-A UX-112-A  UX-HZ-A  UX-I{8-A  UX-112-A  UX-$i2-A (@ ¥, @
s fecod
8

O

OUTPPT
TEIMII ALS

INPUT TRANSFORMER,
OQUTPUT TRANSFORMER, [T}

AND
I|HLTER COMDEMSERS

Of
S (=) . |
Ief

QUTPYT

PILTRR
REACTORS

Io]
2

Figure T—Radiotron socket contacts

VOLTAGES AT RADIOTRON SOCKETS

Tube No. Filament to Grid | Filament to Plate{ Plate Current Filament
(Volts) (Volts) Milliamperes Voltage

1 3.5 63 4.0 49

2 *20 68 4.5 48

3 *20 73 4.0 47

4 *20 30 1.8 4.7

5 8 78 5 5.1

6 33 150 16 5.1

*Will vary with type of Tester used.

The above readings are for average Radiotrons. Conditions may arise where high
filament voltages are experienced. In such cases the line voltage switch should be ad-
justed to a tap that will give the above readings approximately.
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(2) VOLTAGE SUPPLY SYSTEM

Figure 8 shows the abridged schematic circuit of the voltage supply system. The
filaments of the Radiotrons are all connected in series. A by-pass resistor is used across
the last three Radiotrons to by-pass accumulated plate current from the UX-112A’s
as well as by a tapped connection to supply correct grid bias to the first interstage audio
amplifier. The voltage drop in a resistor in series with the filaments, supplies the grid
bias for the UX-171A tube. The grid bias for the R.F. amplifiers is supplied by con-
necting the grid to the negative side of the filament. For the second and third Radio-
tron this connection is made through a 2 to 4-megohm resistor. This resistor is in
no sense a grid leak as employed, because the grid does not take current. The detector
is of the grid leak and condenser type. The grid is connected to the positive side of
the filament through a 2 to 4-megohm resistor.

- LINE VOLTAGE

'/ REGULATING RESISTOR S
L f DETECTOR AND R.F. PLATE
I, -~~~ SUPPLY SERIES RESISTOR
___ FILTER “~~
0 S R RE ACI0AS DETECTOR PLATE
7 SERIES RESISTOR.
!
LINES !
VOLTAGE 7
REGULATING UX-112-A UX-112-A | UX-112-A Jux-112-A ! UX-112-A
SWITCH ) TRE TRFE  [oeTeEcToR $¢ INTERSTAGE
COUPLING ! t ; AF
1
{ \ \ DETECTOR {
v A " SHUNT !
PILOT \ k \ RESISTOR '
LAMP \ \ g h
% > |
i[‘fu) !
FILAMENT/
SERI \
RESISTORS y
+ GRi0 ;7 erin._ |
- RESISTORS-¢ LEAK "=~
FILAMENT - UX-AT1- A - =-a
LOJRICILINE 8Y-PASS RESISTOR BIASING RESISTOR

Figure 8—Schematic circuit diagram of wvoltage supply system

(3) RADIOLA 33 (D. C.) 220-VOLT CONTINUITY TESTS

The following tests will show complete continuity for the receiver assembly (Fig-
ure 9), and socket power unit (Figure 10).

A pair of head phones with at least 4Y5 volts in series, or a voltmeter with
sufficient voltage to give full scale deflection when connected directly across the bat-
tery terminals can be used in making these tests. But a more complete test can be
made if the actual resistances are measure. This can readily be done with any of the
various resistance meters now on the market, or by employing a voltmeter in series
ri,cl);h;) battery as mentioned above and calculating the resistance. (See Part II, Sec-

The following nomenclature is used in the continuity table.

In'the “Correct Effect” column “Open” is used to indjcate that the circuit will not
pass direct current. “Closed” is used where the resistance is greater than one ohm and
may be as high as 4 meghom§, and the correct resistance is given beneath the word

Closed.” These values as given are approximate, being subject to manufacturing
tolerances. “Shorted” is used to indicate a resistance of less than oné ohm,

‘I‘n the “Indication” column “Open” is used in the same sense as when used in
the “Correct Effect” column, but a measured resistance appreciably greater than the
correct value should be investigated.

Where a value of resistance is given in this column the probable cause of the in-
correct réading is given in the column headed “Caused by.”

Before proceeding with the continuity test disconnect the antenna and ground
leads. Remove all Radiotrons and pilot lamp. Disconnect D.C. input plug. Reference
letters in last column refer to Figure 9.

15 R-33
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RADIOLA 33 (D.

C.) 220-VOLT CONTINUITY TEST CHART

Incorrect Effect

Circuit Terminals Correct —
Effect Indication Caused By
Antenna | Antenna lead to Gl | Open Closed Shorted antenna condenser
Ground lead to|Open Closed Shorted 0.1 mfd. condenser (b) in
—F2 receiver condenser pack
) 716 ohms Shorted 0.5 mfd. condenser in S. P.
Receiver U. condenser pack
Ground - = '
Ground lead to + | Open Closed Shorted 0.5 mfd. condenser in S. 1’
prong of line plug U. condenser pack
(line switch
closed)
Gl to ——F1 with| Closed Open Open volume control or open vol-
volume control in | 2000 ohms ume control arm contact
extreme clock- Shorted Shorted volume control or reversed
wise position connection to volunie control
G2 to receiver|Open Clused Shorted or grounded grid condenser
frame
G2 to —F2 Closed Open Open grid resistor or connection
2-4 meg.
G3 to receiver|Open Closed Shorted or grounded grid condenscr
frame
G3 to —F3 Closed Open Open grid resistor or connection
Grid 2-4 meg.
G4 to receiver|Open Closed Shorted or grounded grid condenser
frame
G4 to +F4 Closed Open Open grid leak or connection
2-4 meg.
G5 to —F6 Closed Open Open secondary of 1st interstage
5000 ohms A F. transformer or open 37 ohm
section of 600 ohm flament by-
pass resistor, or open connection
G5 to +F5 Open Closed Shorted 160 mmfd. condenser be-
tween G5 and + F35
G6 to +F6 Open Closed Shorted 160 mmfd. condenser be-
tween G6 and + F6
G6 to —F6 Closed Open Open sccondary of 2nd interstage
5200 ohms A.F. transfornier or open 116-ohm
UX-171A biasing resistor or open
connection
Pl to + prong of | Closed Open Open primary of 1st R.F. trans-
line plug (Line| 2600 ohms former, or open 2380-ohm plate
switch closed) resistor, or open filter choke, or
voltage regulator open voltagc tap resistor or open
switch at position R.F. line filter or open line switch
Plate No. 4 or open conncction to any of the
above
There should be a difference of 33
ohms in the measured resistance
hetween consecutive positions of
the voltage regulator switch
17 R-33
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CONTINUITY TEST CHART—Continued

Incorrect Effect

Circuit Terminals Correct -
Effect Indication Caused By
Pl to — prong of | Open Closed Shorted 0.5 mfd. condenser in S.P.U,’
line plug condenser pack
2500 ohms Shorted 1.5 mfd. condenser in S.P.U,
condenser pack
Pl to —F1 Open Closed Shorted 0.1 mfd. condenser (a) in
receiver condenser pack
P2 to Pl Closed Open Open primary of 2nd R.F. trans-
28 ohms former
P2 to —F2 Open Closed Shorted 0.1 mfd. condenser (d) in
receiver condenser pack
P2 to receiver|QOpen Closed Shorted R.F. compensating con-
frame denser
P3 to P2 Closed Open Open primary of 3rd R.F. trans-
52 ohms formeér or open connection
Plate P4 to P3 Closed Open Open primary of 1st interstage AF
15,500 ohms transformer, or open 14300-ohm
carbon resistor or open connection
1200 ohms Shorted 0.5 mfd. condenser (h) in
receiver condenser pack
P4 to +F4 Open Closed Shorted 0.5 mfd. condenser (g) or
shorted 1200 mfd. condenser from
P4 to + F4
31,000 ohms Of slightly different production
check by referring to test from P4
to —F4 immediately following
P4 to —F4 Closed Open Open primary or st interstage A.F.
31,000 ohms transformer or open 30,000-ohm
carbon resistor or open connec-
tion or of slightly different pro-
duction. Check by referring to
test from P4 to + F4
P5 to P3 | Closed Open Open primary of 2nd interstage A.
‘920 ohms F. transformer, or open connec-
tion
P6 to + prong of | Closed Open Open primary of output transform-
line plug 840 ohms er or open line switch, or open
connection
+F1 to + prong| Closed Open Open filament resistor or open filter
of line plug, volt-| 580 ohms choke or open line voltage tapped
age regulator resistor or open connection to any
switch at position of above
No. 1 850 ohms Open in one section of filament re-
sistors
1680 ohms Open in two sections of filament
Filament resistor
+F1 to —F6 Open Closed Shorted 3.0 mfd. condenser in S.P.
U. condenser pack
—F6 to — prong | Closed Open Open 116-ohm UX-171A biasing
of line plug 120 ohms resistor
Shorted Shorted 1.0 mfd. condenser across
the 116 ohm resistor
—F1 to receiver|Open Closed Shorted 0.1 mfd. condenser (c) in
frame receiver condenser pack
19 R-33



CONTINUITY TEST CHART—Continued

Incorrect Effect

Circuit Terminals Correct
Effect Indication Caused By
—F1 to +F2 (Closed Open Open connection
Short
—F2 to receiver | Open Closed Shorted 0.1 mfd. condenser (e) in
frame receiver condenser pack
IF2 to +F3 Closed Open Open connection
Short
Filament
—F2 to — prong| Closed Open Open 600-ohm filament by-pass re-
of line plug 740 ohms sistor, or open 116-ohm UX-171A
biasing resistor or open R. F.
line reactor or open connection to
any of above parts
+F3 to —F4 Closed Open Open connection
Short
+F4 to —F5 Closed Open Open connection
Short
+F4 to receiver{Open Closed Shorted 0.1 mfd. condenser (f) in
frame receiver condenser pack
+F5 to —F6 Closed Open Open connection
Receiver frame| Closed Open Open connection
S.P.U. frame Short
One audio output| Closed Open Secondary of output transformer
terminal to other | 756 ohms open
| _output terminal
Stator Ist gang| Closed Open Open secondary of Ist R. F. trans-
condenser to re- former
ceiver frame 5 ohms Shorted Shorted 1st gang condenser or
grounded secondary of lst R. F.
transformer
Sec-
On(f{“i;’,es {Stator 2nd gang| Closed Open Open secondary of 2nd R. F. trans-
of R.F. condenser to re- former
;I‘rans- ceiver frame 5 ohms Shorted Shorted 2nd gang condenser or
CIFHIEE grounded secondary of 2nd R. F.
transformer
Stator 3rd gang| Closed Open Open secondary of 3rd R. F. trans-
condenser to re- former
ceiver frame S ohms Shorted Shorted 3rd gang condenser or
grounded secondary of 3rd R. F.
transformer
R-33 20




(4) TESTING CONDENSERS AND TESTING FOR DEFECTIVELY
GROUNDED PARTS

The large by-pass condensers (ironr 0.1 mfd. up) and filter condensers may be
checked by connecting them across the terminal of a high resistance D.C. voltmeter
and suitable battery, connected in series. \When contact is made with the terminals of
thie condenser the meter should give a slight kick upwards and then return to its zero
position. Should the needle not “kick” as stated the indication is that the condenser
is open. Should a continuous reading be shown the indication is a leaky or shorted con-
denser. (Note: In testing condensers it is advisable to use a fairly high voltage, about
150 volts, as a shorted condenser may show O. K. at a potential below operating
voltage.)

In order to avoid false tests on condensers or parts in the chassis assembly due
to one side being normally grounded it 1s recommended that the three ground connec-
tions to the frame shown in Figure 9 and Figure 10 be disconnected when testing for
ground. This isolates all parts from ground. If a defective ground is causing trouble a
test from the suspected part to ground should uncover the defect.

Figure 11—Removing receiver chassis and socket power wunit from cabine!
i one operation.

(5) RESISTANCE TESTS

The values of the various resistance units of Radiola 33 (D.C.), 220 volts, are shown
in the schematic diagram, Figure 1. When testing a receiver for defects the various
values of resistance should be checked. This may be done by a resistance bridge; the
voltmeter-ammeter method shown in previous Service Notes; or by the following
method, the results depending upon the care exercised in using the prescribed method.

For resistances of low value 5000 ohmis or less, use a voltmeter not greater than 100
ohms per volt. The rating of 100 ohms per volt means that a meter with 50 volts maxi-
mum scale reading, has a total resistance of 50 times 100, or 5000 ohins, when the 50-volt
scale is used. For high values of resistance use a meter of 1000 ohms or more per volt.
The Weston Meters, Type 301 and 280, each have a resistance of 62 ohms per volt and
are satisfactory for low values. For very low resistances below 100 ohms, it is best to
use a dry cell—112 velt—with the 3-volt scale of a Weston, Model 280. For higher
resistances up to 5000 and above use sufficient battery to give a good deflection on the
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meter, for example, a 45-volt “B” for a 0-50 unit meter. Then take two readings, one of
the battery alone, and one of the battery with the unknown resistance in series. Then
apply the following formula:

Reading obtained

of battery alone 1 ) Resistance of  _ Unknown

; ; ; meter ~ resistance
Reading obtained with

A . o
resistance in series

Example—Using a Weston, Type 301, 30-volt scale, 2215-volt “B” battery, resistance
of meter equals 30x62 or 1860 ohms.

2.5
( _— 1 ) 1860 = 3091, or unknown resistance in ohms approx.
8.45

The above method may be used in checking the resistance values of the correct
closed circuits as shown in the Continuity Test Tables in Part 11, Section 3.

In addition to the resistances shown in Figure 4 the 1st, or inter-stage, audio fre-
quency transformer primary resistance is 1070 ohms and secondary resistance is 5630
ohms. All resistances given are approximate in value.

PART III—MAKING REPLACEMENTS

‘T'he reptacement procedure, for many parts of Radiola 33 (D.C.), 220 volts, is self-
evident and therefore will not be included in these instructions. The continuity wir-
ing diagrams, Figures 9 and 10, show all connections and should be used in making
connections to replacement parts. As it is necessary to remove the receiver and S.P.U.
from the cabinet in making replacement of most parts, a detailed description of the
procedure is given.

(1) REMOVING THE RECEIVER AND S. P. U. CHASSIS FROM
THE CABINET

(a) Remove the left front leg and remove the screw under it that holds the re-
ceiver assembly. Then replace the leg temporarily.

(b) Remove the seven other screws that hold the receiver assembly and S.P.U.
to the bottom of the cabinet.

(c}) Remove the screw holding the ground lead at the back of the cabinet (inside).

(d) Remove the three control knobs. All the knobs are of the “push-pull” type
and can he removed by simply pulling off.

(e) Remove the collar that holds the switch to the front of the cabinet. The
switch should now be pulled clear of the cabinet.

(f) Pull the D.C. cord through the large hole in the bottom of the cabinet.

(g) Grasping the receiver assembly by the tuning condenser assembly, and the
S.P.U. by the filter reactor, lift the two assemblies clear of the cabinet. (See
Figure 11.)

(h) The units should be replaced in the reverse manner, making sure the asbestos
pad is in place beneath the S.P.U.

(2) REPLACING THE RADIO FREQUENCY COILS

The three radio frequency transformers, together with the small fixed condensers
across the concentrated primary coils and R.F. compensating condenser are mounted
on one strip and must be replaced as a unit.

(3) REPLACING RADIOTRON SOCKETS

The Radiotron sockets are of the gang variety, using one detector socket two
A.F. socket strips and one three-gang socket strip for the R.F. amplifying tubes. There
is a small Micarta shield placed over all the sockets. This shield is supplied separately
and does not come with the socket. The sockets are riveted to the metal chassis. To
replace them drill out the old rivets and use screws, nuts and lock washers for secur-
ing the new sockets.

R-33 22



(4) REPLACING MAIN TUNING CONDENSERS AND DRIVE

The main tuning condensers and drive mechanism are replaced as one unit. Three
screws hold the unit to the chassis frame. Be sure to reconnect the ground lead when
making the replacement.

(5) REPLACING CONDENSER DRIVE CABLE

It is necessary to remove the chassis from the cabinet to make this replacement.

By referring to Figure 12 a new cable can be placed in the position occupied by
the old one.

(6) REPLACING THE TUNING DIAL

It is not necessary to remove the chassis from the cabinet.

(a) Turn the dial so that the bronze clamp that holds the dial in place is
accessible.

(b) Remove the bronze clamp by prying its lower end out; this will release dial.

(¢) Place the new dial ort the drum and clamp in place.

Figure 12—Gang tuning condenser drive mechanism and cable

(7) REPLACING FILAMENT OR UX-171A BIASING RESISTORS

Before the perforated covers can be removed it will be necessary to remove a
R.F. line inductor.

(8) REPLACING THE VOLTAGE REGULATING SWITCH
A single nut holds the switch in place. Save the insulating washers for replacing.
(9) REPLACING THE OUTPUT TRANSFORMER

The channel bracket is included with the output transformer and the bracket and
transformer assembly should be replaced as a unit.

(10) REPLACING THE RECEIVER BY-PASS CONDENSER PACK

It will be necessary to release the tuning condenser assembly before the tabs hold-
ing the condenser pack can be released.
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RCA RADIOLA 42
SERVICE NOTES

RCA Radiola 42 is a four circuit, tuned radio frequency radio receiver utilizing the
chassis and reproducer unit of Radiola 48 together with a tone control, The tone control is

mounted on the side directly under the operating switch.

All the information contained in the Radiola 48 Service Notes will therefore apply to the
Radiola 42. The wiring diagram is shown in Figures 1 and 2 and the schematic diagram in

Figure 3.
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Figure 3—Schematic wiring diagram

It will be noted that a new volume control is used. The antenna section of this unit has
a value of 25,000 ohms instead of 50,000 ohms as used in the Radiola 48. This volume con-
trol is also being used as a replacement in Radiola 48. The screen grid voltage section has a
value of 10,000 ohms and the 12,000 ohm shunt resistor is not used. The 0.005 mfd. con-
denser across the plates of Radiotrons UX-245 has been omitted due to the connection of
the tone control in the same position. When making replacements of the condenser and
reactor unit it will be necessary to clip the two leads that are connected to the .005 mid.
condenser close to the container. The reason for this is that the replacement unit supplied

is suitable for either the Radiola 42 or 48.

The following list contains the parts used that are not in the Radiola 48 Replacement
Parts List.

STOCK NO. DESCRIPTION
A360  Resistor—Variable tone control resistor—22,500 ohms—(Complete, less knob).
A3028 Washer—For variable resistor unit—(Package of 10).
A2742 Nut—For variable resistor unit—(Package of 5).
A2305 Knob—TFor variable resistor unit.
A259  Capacitor—Tone control capacitor—,01 mfd,
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PREFACE

Service goes hand in hand with sales. The well-informed RCA Authorized
Dealer renders service at time of sale in affording information as to proper
installation and upkeep. Subsequent service and repair may be required by rea-
son of wear and tear and mishandling, to the end that RCA Loudspeaker and
Radiola owners may be entirely satisfied.

Obviously, this service can best be rendered by properly equipped service
organizations having a thoroughly trained personnel with a knowledge of the
design and operation of RCA Loudspeakers and Radiolas.

Such service organizations have been established by RCA Distributors, and
RCA Authorized Dealers are advised to refer any major work or replacement to
their selected Distributors. Minor replacements and mechanical and electrical
adjustments may be undertaken by the RCA Dealer.

To assist in promoting this phase of the Dealer and Distributor’s business
the RCA Service Division has prepared a series of Service Notes—of which
this booklet is a part—containing technical information and practical helps in
servicing RCA Loudspeakers and Radiolas.

This information has been compiled from experience with RCA Dealers
and Distributors’ service problems and presents the best practice in dealing with
them. A careful reading of these Service Notes will establish their value, and it
is suggested they be preserved for ready reference.

In addition to supplying the Service Notes, the RCA Service Division main-
tains a corps of engineers who are qualified to render valuable help in solving
service problems. These engineers call upon the trade at frequent intervals to
advise and assist RCA Distributors in the performance of service work.

Property of Radio-victor Corporation of America. Confidential and to be used only by its
Authorized Distributors and Dealers furnishing service in connection with its apparatus.

Copyright 1929—Radio-victor Corporation of America
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RCA RADIOLAS 44 and 46

SERVICE NOTES
Prepared by RCA Service Division

RATING
105-125 Volts—50-60 Cycles—100 Watts

Models are also availaple for 105-125 volt 25-40 cycle A.C. lines. The difference be-
tween the 50-60 cycle models and the 25-40 cycle models is the power transformer and an
additional condenser bank.

INTRODUCTION

RCA Radiolas 44 and 46 are radio receivers utilizing the new A.C. screen grid Radiotrons
UY-224, the new power amplifier Radiotron UX-245, and the full wave rectifier Radiotron
UX-280. The Radiola 44 is a table model receiver which may be used with either a magnetic
or dynamic type loudspeaker, and has special provision for energizing the field of a dynamic
speaker that uses 40 milliamperes at 300 volts. The Radiola 46 is a console model utilizing
the same chassis and having incorporated therein an RCA dynamic type loudspeaker. Figure
1 shows the rear interior view of Radiola 46 and Figure 2 the parts in the receiver assembly.
Figure 3 shows the parts in the S.P.U. of Radiola 44. Figure 4 shows the construction of
Radiotron UY-224.

\NSFOR N SFORMER TRANSFORMER
TRANSFORMER TRANSFORM £
\ :

R F FILTER
/(UPPER)

GANG VOLUME

CONDENSER CONTROL

ANTENNA LEAD SHIELD LINE-UP CONDENSERS b \\ t(\

Figure 2—Top view of Radiola 46 receiver chassis

'.

The sensitivity and selectivity of these Radiolas are sufficient for excellent reception and
the fidelity is exceptionally good. The use of the power amplifier Radiotron UX-245 gives a
large reserve of power that contributes to the quality of reproduction at low as well as high
volume.

The following principles are incorporated in the design of Radiolas 44 and 46. Figure 5
shows the schematic circuit diagram of Radiola 44. Figure 6 1s a scnematic circuit diagram
of the socket power unit in Radiola 46, the receiver being the same as Radiola 44.

(a) Three Radiotrons UY-224, one Radiotron UX-245 and one Radiotron UX-280 are

used. Two Radiotrons UY-224 are tuned R.F. amplifiers and one Radiotron UY-
224 is the power detector. The Radiotron UX-245 is the power amplifier and the
UX-280 is the full wave rectifier for converting the A.C. to D.C. for uee as plate
and grid supply to all other Radiotrons, and field supply to & dynamic reproducer
unit.

b
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(b)

()

(d)

The circuit consists of two tuned radio frequency stages, a power detector and a
power amplifier. The detector has sufficient output to drive the power amplifier
without an intermediate audio stage.

By using a high inductance antenna loading coil, variations in antenna constants
have little effect on the tuning of the circuits. This eliminates the necessity for a
coupling tube or different antenna length connections. In addition this circuit
resonates in the broadcast band at about 700 K.C. The purpose of having such a
characteristic is to bring up the sensitivity at the low frequency end of the band
and thus give the receiver equal sensitivity at all wavelengths.

A Local-Distant Switch is provided which disconnects the antenna at the local
position and connects a condenser in its place from the antenna end of the loading
coil to ground. The use of this switch gives the best possible operation from both
local and distant stations.

FILTER AND BY-PASS CONDENSERS POWER
AND OQUTPUT CONDENSER AND CHOKE TRANSFORMER

FILTER
REACTORS

OPERATING
SWITCH

TERMINAL

UX-245— =

SOCKET
f10-voLr ouUTPUT Ux-280 VOLUME CONTROL
LEAD PIN JACKS SICKET CONNECTIONS

Figure 3—Top view of Radiola 44 socket power unit

(e) The use of screen grid tubes together with proper shielding eliminates the necessity

of neutralizing, or other methods of stabilizing.

(f) A high voltage type detector gives improved quality and sufficient output to di-

rectly drive the power amplifier. No audio transformer is used in Radiola 44 and
46. The detector is coupled to the power amplifier by means of impedance coupling
which eliminates any distortion that might occur if a transformer were used.

(g) The volume control varies the voltage on the screen grid of the two R.F. ampli-

fiers. This provides a smooth means of controlling volume without distortion and
gives a positive cut-off even on loud local stations.

Figure 5 shows the sequence of the Radiotrons. The first and second tuned radio fre-
quency stages and the tuned detector, using Radiotrons UY-224, are in the receiver assembly.
The power amplifier UX-245 and the full wave rectifier UX-280 are in the Socket Power

Unit.
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THEORY OF OPERATION OF A. C. SCREEN GRID RADIOTRON

Since the A.C. screen grid Radiotron UY-224 is a new type of tube a brief discussion
of the theory on which it and the surrounding circuits operate will give the service man an
understanding of the principles involved in the design of Radios 44 and 46.

Radiotron UY-224 has five elements compared with the usual three in battery, or ampli-
fier tubes, and four in the UY-227 indirectly heated cathode type. These elements are
namely: a heater, a cathode—both similar with that used in Radiotron UY-227—a plate, a
control grid and a screen grid placed on both the inside and outside of the plate. Figure
4 shows the internal construction of Radiotron UY-224.

The outstanding features of the screen grid tube are as follows:

(a) The screen grid effectively shields the control grid from undesirable feed-back effects

caused by plate voltage variations through inter-element capacity.

CONTROL GRID—
CONNECTION

PLATE
(BETWEEN TWO

(INSIDE OF
SCREEN GRIDS)

CONTROL GRID)

HEATER-NOT
SHOWN- 1S INSIDE
OF CATHODE

SCREEN GRIDS
(ONE INSIDE AND
ONE OUTSIDE OF
PLATE ~ ELECTRICALLY
CONNECTED TOGETHER)

CONTROL GRID
(BETWEEN SCREEN
GRID AND CATHODE)

Figure 4—Internal construction of Radigtron UY-224

(b) Placing the control grid close to the cathode and relatively far from the plate
increases the amplification constant of the tube enormously which, together with
the insertion of the screen grid, increases the A.C. plate resistance. The plate
resistance is so high that it is difficult to design an output circuit to obtain full
advantage of the amplification of the tube. However, while actual amplification is
less than the amplification constant of the tube it is much greater than that obtained
with other types of tubes. An example of this amplification in practice is presented
in Radiola 44 which with two R.F. stages, has a sensitivity approximately the same
as receivers using other tubes in four R.F. stages. This high plate resistance and
high impedance output circuit also causes the grid circuits to have considerably
less R.F. resistance which, together with decreased coupling between the primary and
secondary of the R.F. transformer, gives the receiver good selectivity.

The advantages of high plate resistance are obtained in this tube without sac-
rificing the additional advantages of high mutual conductance. The positive poten-
tial impressed on the screen grid accelerates the flow of plate current and since
it is much closer to the cathode than is the plate, it produces a greater acceleration
than does the higher voltage impressed upon the plate. The mechanical construc-
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DISTANT

tion of the screen grid does not permit it to collect many of the electrons composing
the plate current, hence, practically the entire plate current passes on through the
screen grid to the plate.

The positive potential on the screen grid in relation to the cathode is necessary.
Variations of this voltage affect the mutual conductance of the tube in accordance
with the above explanation, hence, affords an excellent means of controlling the
volume without introducing distortion. The variation in screen grid voltage in
the Radiola 44 and 46 is from zero volts at minimum volume to 70 volts positive at
maximum volume.

(c)

VOLUME CONTROL ._

1 MED.
\+
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] o 2 ] g
€ —]
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Figure 5—Schemaltic circuit diagram of

The advantage of the effect noted in (a) is that, provided all external circuits are
shielded, there is no feed-back or regeneration, which might cause oscillation in any of the
circuits. This eliminates the need for neutralizing condensers, grid resistors and other
methods of preventing oscillation in the R.F. circuits. As most of these methods reduce the
efficiency of the ¢ircuits, their absence means a distinct gain in the performance of the receiver.

PART I—INSTALLATION
(1] ANTENNA

RCA Radiolas 44 and 46 are somewhat more critical to specific antenna requirements than
the usual radio receiver. The antenna installation should therefore be erected with care and
kept within specific requirements set for this receiver. The requirements of such an antenna
are as follows:

The antenna should be at least 30 feet and not greater than GO feet long, the best results
being obtained with one of approximately 50 feet in length, measured from far end to the
ground connection.
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A shorter antenna than that suggested will result in possible oscillation at the shorter
wavelengths and low sensitivity at the higher wavelengths.

A long antenna will result in low sensitivity in the middle of the scale and if sufficiently
long, at the higher wavelengths. Also the long antenna may cause a secondary modulation
effect on strong local stations. However should a long antenna be already in use it may be
adapted to Radiolas 44 and 46 by inserting a small condenser in series with it and thereby
reducing the effective capacity to the receiver. This condenser should be from .00025 mfd.
te .0005 mfd. in capacity, the larger condenser being suitable for antennas of 100 feet in length
and the small condenser for antennas of greater length. In locations where the pick-up of a
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Radiola 44 receiver and socket power unit

short antenna is not sufficiently great, a long antenna and series condenser will probably give
the desired results.

The antenna should be erected as high as possible and be removed from all obstruc-
tions. The lead-in should be a continuation of the antenna itself, thus avoiding all splices
which may introduce additional resistance and in time corrode sufficiently to seriously affect
reception. If it is absolutely necessary to splice the lead-in to the antenna, the joint must
be soldered to insure a good electrical contact. Clean off all excess flux and tape the connec-
tion to protect it from the oxidation effects of the atmosphere.

High grade glass or porcelain insulator supports are required, and at no point should
the antenna or lead-in come in contact with any part of the building. Bring the lead-in
wire through a porcelain tube insulator to the inside of the house for connection to the
receiver. The antenna should not cross either over or under electric light, traction or power
lines, and should be at right angles to these lines and other antennas. An outdoor antenna
should be protected by means of an-approved lightning arrester in accordance with the re-
quirements of the National Fire Underwriter’s Code.
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[21 ANTENNA (Indoor Type)

Where the installation of an outdoor antenna is not practical, satisfactory results may
generally be obtained by using an indoor antenna of 30 to 60 feet of insulated wire strung
around the picture moulding or placed under a rug. In buildings where metal lathing is
employed satisfactory results are not always possible with this type of antenna. Under such
conditions various arrangements of the indoor antenna should be tried to secure satisfactory
results. An indoor antenna is not as efficient as a properly installed outdoor antenna.

So——cRit [
W J0 VOLUME
&~  CONTROL 11000 3600.n 900.n 28000 s
&_REA \ VAP e e e AW fm'o'o’\ POWER
:: :: q=:fz\ 4 TRANSFORMER
9% 5338 L FILTER . !
233382 <3z REACTORS. \
“::m::m::< o2 \ \ 105-125
- o 83 ouTPUT Vo vours
LOUD SPEAKER L 333 CHOKE 4 \  50-60~
FIELD \ = J ~  { MFD = o !
\ 8% 10 € ¢ £ !
\,/ 9 iy !
A 5 |
A . /
OUTPUT OF 01
RECEIVER MFDN
\ ]
\ 006 -L Ux-280
\‘.,‘ weo| | LT L3z A
bl g e ——
3g¢ MFD. 2MFD. 2 MED.
- )
)
e
1.25 MFD, == ,/? —_
= 1= = ]
‘\
\ 25 MEG, .J;
(CARBON) :
t 14600
y—
/ = 120v. f
J III
OPERATING
! % SWITCH
=—————y.
-~
Figure 6—Schematic circuit diagram of Radiola 46 socket power unit
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A good ground is quite as important as the antenna. Lack of a ground connection will
reduce the sensitivity at the low frequencies. No specific recommendations can be given in
this matter as conditions vary in different locations. Water and steam pipes usually make
good grounds. Gas pipes usually make poor grounds and as a rule, are to be avoided. If
neither water nor steam pipes are available, a pipe or metal rod may be driven into the
ground to a depth of several feet. The success of this type of ground depends upon the mois-
ture present in the soil. The ground lead should be connected by means of an approved ground
clamp to a section of pipe that has been scraped and thoroughly cleaned. The connection should
be inspected from time to time to make certain that a clean and tight electrical contact exists

between the clamp and pipe. The service man should experiment with various grounds, and
employ the one giving the best results.
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[4] SPECIAL ANTENNA INSTALLATIONS FOR NOISY LOCATIONS

In line with other receivers, when Radiola 44 or 46 is installed in some city locations,
such as apartment houses, hotels and office buildings, it is possible that the level of noise com-
pared with the signal strength of the desired station may be such that the station cannot be
received without an objectionable noise background. This noise may be defined as inductive
interference from electrical devices such as elevator motors, generators, violet ray machines,
professional equipment ete. It may have no apparent radio frequency peak, or it may have
a broad peak.

A simple method that will usually increase the ratio of signal to noise and thereby
obtain satisfactory reception is as follows:

Erect as long and high an antenna as possible, and then couple it to the antenna lead
of the receiver through a small coupling condenser. This condenser with a 200-foot antenna
should be about .0003 mfd. and smaller with larger antennas. The effect of the long
antenna is to increase the pick-up to a point where it will be proportionately higher than the
noise level. The series condenser then reduces the effective antenna capacity and limits the
input energy to the receiver. 1t does not however change the noise to signal ratio and
generally a setting of the volume control that will give room volume, will not be sufficiently
advanced to give a noise tackground. If the foregoing suggestion does not remedy the trouble
the problem may be analyzed as follows:

Figure 7—Top view of receiver assembly with shields in place

The effect of the noise may be divided into the following three general classes:

(2) Where the noise level is zero with no antenna or ground, but is equally great on
either an indoor or outdoor antenna.

(b) Where the noise is equally great with the antenna and ground either connected or
disconnected.

(c) Where the noise level is greater when the outside antenna is connected than when
an inside antenna is used; the inside antenna, however, not giving sufficient pick-up
for satisfactory reception.

In (a) where the noise level is zero with no antenna or ground connected, but equally
great with either an indoor or outdoor antenna, it is at once apparent that the interference
is not being brought into the receiver over the power supply lines. It has been found in
such cases that an antenna five feet long inside the room picked up as much noise as when
an entire outside antenna lead-in were used. This indicates that the noise is within the
building and, in the case of the outside antenna, is being picked up on that portion of the
lead-in that enters and goes through the building. In such cases the receiver should be

n
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located close to the point where the outside lead-in enters the building. If this is impracti-
cal the Radiola can be placed in any location and a copper braid placed over the inside portion
of the lead-ip wire. This braid is not grounded. If the noise level is still appreciable a good
receiver ground with a short lead must be obtained. A long lead is not desirable, as it may
pick up noise.

In (b) the noise is picked up with no antenna or ground connected to the receiver. This
indicates the noise is entering the receiver through the power lines. In this case filters must
be placed in the power supply at the source of the noise or at the receiver, depending: on
conditions. If the trouble is cleared up in this manner when the antenna and ground are
disconnected, but again appears with the use of the antenna system, the remedies suggested
in (a) must also be applied.

e ——
-
-

\

\

1

DIAL PERFORATED PILOT
SCREEN SCALE APERTURE  LAMP

Figure 8—Tuning scale and pilot lamp assembly

In (c) the noise is greater when the outside antenna is connected than when an inside
antenna is used. The use of the inside antenna, however, does not give sufficient pick-up for
satisfactory reception. In this case the pick-up is probably occurring on the lead-in wire
between the Radiola and the antenna. Copper braid should be placed over the entire lead-in
from the receiver to the flat portion of the antenna. Also changing the direction of the
antenna should be tried and the lead-in connected from the end of the antenna that gives
the best results. The copper braid should not be grounded. The conditions existing in any
locality must be analyzed and placed in its correct category. A little patience and experi-
menting will usually result in a satisfactory installation.

[5] RADIOTRONS

The correct location of the tubes is plainly indicated in Figures 15 and 16. Remove the
two copper shields by releasing their clamp and place the three UY-224 Radiotrons in the
sockets of the receiver assembly. Replace the shields and tighten clamp sufficiently to make
good contact between the shield and the main casting. Figure 7 shows the shields in their
correct position in the receiver assembly. Care should be taken not to place the Radiotron
UX-245 in the UX-280 socket as filament damage will result when the current is turned “On.”
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Interchangz:ng the three Radiotrons, UY-224, may have considerable effect on the sensitivity
of the receiver. It is therefore recommended, when installing the Radiola, that these Radio-
trons be interchanged until a combination is found that will give best results.

If, when adjusting the station selector and volume control, no stations are heard examine
the Radiotrons. Possibly a Radiotron has been damaged in transit. Interchanging with
others of the same type known to be in good condition will isolate the damaged one.

[6] ADJUSTMENT FOR LOW LINE VOLTAGES

A lead is provided on the side of the S.P.U. for use when Radiolas 44 and 46 are con-
nected to lines, the voltage of which never exceeds 115 volts. A good plan is to allow the
lead to remain as connected in manufacture unless unsatisfactory operation is experienced.
Should adjustment be necessary, however, proceed as follows:

(a) Open the top of Radiola 44 or the rear panel of Radiola 46.

Figure 9—Square knot used in repairing
drive cord

(b) Connected to the operating switch will be found two soldered connections, one of
which has a transformer lead (black with red tracer) connected to the switch.
Unsolder this counection and tape up the lead so that it will not ground or short to
other parts.

(c) A black and red lead will be found taped up and not used. Untape this lead and
clean the end for soldering.

(d) Solder this lead just untaped to the switch connection from which the black with
red tracer lead has been removed.

In the case of Radicla 46 the leads are not soldered directly on the switch but to two
taped connections instead.

The 110-volt tap of the transformer is now properly connected and the Radiola may be
used on 105-115 volt lines with maximum efficiency. Figures 20 and 21 illustrate the changes
to be made.

[7] JERKY ACTION OF STATION SELECTOR

Should operation of the station selector be stiff or jerky a little oil dropped on each
condenser bearing will effectively remedy this condition. When experiencing this trouble it
is also well to check the cable tension spring to make sure that suitable temsion is being
applied to the condenser drive cable.

13



(8] USE OF LOCAL-DISTANT SWITCH

A switch is provided on Radiolas 44 and 46 termed the Local-Distant Switch. This switch
at the local position disconnects the anténna and connects a .00023 mfd. condenser across the
antenna point of connection to ground. The purpose of this switch is to prevent the strong
carrier of a local station from overloading the tubes, thereby causing distortion. Also under
certain conditions a very powerful local station may impose its modulation frequency upon
the carrier wave of a station to which the receiver is tuned. Both of these conditions happen
only when the switch is improperly operated. Keep the switch as a general rule at the local
position, unless sufficient pick-up is not obtained to receive the desired signal, when the
switch may be thrown to the distant position.

Figure 10—Drive cord arrangement

[9] INSTALLATION OF PILOT LAMP

A projection type of dial lighted by a small concentrated filament lamp is used in
Radiolas 44 and 46. The lamp is mounted so that its rays pass through the pierced scale
of the dial and then project the scale divisions on an amber window on the front of the cab-
inet. It is therefore important to mount the lamp so that its rays will pass through the cor-
rect openings to fully illuminate the scale readings on the window. Figure 8 shows the
general arrangement of the pilot lamp and dial.

To install the pilot lamp proceed as follows:

Turn the station selector counter-clockwise to its extreme position so that the pilot
lamp mounting will be accessible. Open the lid of Radiola 44 or remove rear panel of
Radiola 46 and remove the socket clamp from its bracket aud screw the lamp firmly into the
socket. Replace the socket clamp on its bracket.

Now turn the power “On” at the operating switch. With the station selector in the
extreme counter clockwise position adjust the socket clamp on its bracket until the zero
mark on the scale projected on the dial screen is about 14 inch below the index pointer.

To replace a bulb pull the socket back from its position and remove the old bulb. Place
the new one in the socket and screw in tightly. The socket is then pushed down until the
front window is properly illuminated. There may be a slight variation in the centering of
the filaments of various lamps which might tend to throw the light too much to one side of
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the window. If this happens pull the socket out and bend the metai arm that holds the
socket to one side until the rays of the lamp properly illuminate the scale window. Now tune
in a station, the dial setting of which is known. If the dial setting for the station tuned in
is different from that formerly obtained pull the lamp back or push it forward until the dial
reads the same as that previously obtained for that station. Also in some cases it may be
necessary to remove a little solder from the base of the bulb with a file or knife.

(10] SHIELDS

Two large shields are used to cover the second R.F. and detector stages. Also two tube
shields are placed around the first and second R.F. tubes. The two tube shields fit snugly
in place into the base casting. The two large shields over the second R.F. and detector
stages have clamps on each side that make contact with the rotor shaft of the gang condenser.
Also an external clamp is provided to hold the shields in place.

~~~-4 MEG.
I
= ] ]
00025 MFD
— 2\ 25 WATT
) = \E) LAMP
<> 25THTURN  E= UX-12-A
Z. 0005 =/ :
7 MFD. 5
—
k=> 50 TURNS
i %20 D.5.C.
“ON 22" DIA.
TUBE

L . ,

{10V. D.C.OR A.C.
(1F D.C. CONNECT
< ¥ POLARITY AS SHOWN)Y —

Figure 11—Schematic circuit diagram of modulated oscillator

 The proper placing of the shields is very important, because unless the circuits are
shielded as intended oscillation will occur. Therefore, whenever replacing tubes, or whenever
the :hlelds are removed for any reason, see that they are properly returned to their normal
position.

[11] CONNECTIONS FOR SUPPLYING FIELD CURRENT TO EX-
TERNAL DYNAMIC LOUD SPEAKERS—RADIOLA 44 ONLY
Provision is made in Radiola 44 for supplying the field current to a dynamic loud-

speaker the field of which has a rating of 300 volts, 40 milliamperes. In order to make
such a connection to the receiver proceed as follows:

(a) Lift lid of cabinet and remove the cover of the S.P.U. terminal strip.

(b) Close the link between terminals 7 and 8, counting from the terminal nearest the
front of the Radiola.

(c) Connect the loudspeaker field leads to terminals 7 or 8 (conmected by link) and
terminal No. 10. Be careful not to disturb the connection already connected to
terminal No. 10.

16



The field is now properly connected and the terminal strip cover should be replaced
and the lid closed. The output of the receiver is connected in the usual way to the loud-
%pe:aker by connecting the loudspeaker input leads to the output pin jacks on the S.P.U. of

adiola 44.

PART II-SERVICE DATA
(1] ANTENNA SYSTEM FAILURES

A grating noise may be caused by a poor lead-in connection to the antenna, or the
antenna touching some metallic surface, such as the edge of a tin roof, drain pipe, etc. By
throwing the “local-distant” switch to the “local” position and noting whether the noise
decreases or not, the service man can determine whether the cause of the noise is within
or external to the receiver and plan his work accordingly.

[2] RADIOTRON SOCKETS AND PRONGS

The sockets used in Radiolas 44 and 46 are three single UY sockets in the receiver assembly
and a two-gang UX socket used in the S.P.U. A socket contact may not be in its correct

280 R FLINE-UP DETECTOR
CONDENSER LINE-UP CONDENSER

Higure 12—Method of adjusting the line-up condensers

position and the forced insertion of a tube will bend or break it. If care is exercised and
the Radiotron inserted gently, little trouble will be experienced with socket contacts. A
bent one will be noticed on inspection and may be corrected by inserting a narrow instru-
ment in the socket hole and pushing the contact into its correct position. A badly bent or
broken socket contact must be replaced either individually or by replacing the socket.

In addition to the tube contacts there are provided small spring clips that connect to
the control grid connection at the top of the Radiotrons UY-224. These must fit snugly
and make good connection. Whenever a tube is replaced care should be taken to make sure
that the spring clip is replaced on the tube and that it makes a good clean tight connection.

Dirty Radiotron prongs or contacts may cause noisy or intermittent operation in the
receiver. It is therefore advisable to periodically clean them with fine sandpaper to insure
good contact. The use of emery cloth or steel wool is not recommended. Before re-insert-
ing the Radiotrons in their sockets wipe the prongs carefully to make certain that all particles
of sand are removed.

If a Radiotron will not fit into a socket without considerable pressure, look for exces-
sive solder on one or more of the prongs. Excessive solder on the prongs may be removed
with a file or knife.

16
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(3] IMPROPERLY OPERATING VOLUME CONTROL

The volume control in Radiolas 44 and 46 is operated through a gear arrangement, half of
which is the control knob. The shaft is broken with an insulating strip as the rotating
arm is not at ground potential.

Should the volume control slip and not follow the eontrol knob first make sure the knob
is tight against the cabinet and the station selector knob tight against the volume control
knob. Then examine the insulating strip and make sure it is still in its correct position.

Noise or grating noises occurring when the volume control is adjusted can generally be
remedied by turning the control knob to each extreme position several times. If this does
not clear up the trouble a little alcohol applied with a smoking pipe cleaner to the resist-
ance strip will dissolve any dirt or rosin.

Excessive pressure applied after the control has been moved to the stop position may
bend the moving arm and subsequent use may wear and cut the wire. Users should there-
fore be cautioned not to try to turn the knob beyond the stops at each extreme.
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Figure 13—Abridged schematic circuit diagram of voltage supply system

[4] BROKEN CONDENSER DRIVE CORD

The main tuning condensers are controlled by the station selector knob, the motion of
which is transmitted by means of a rugged fish line to the drum on the end of the tuning
condensers. Should this cord become broken, and a new one not be available, a temporary
repair may be made by tying the two ends together by means of a square knot (see Figure
9), and then replacing the cord in its correct position as shown in Figure 10. The shorten-
ing caused by the knot can be compensated for by untying the knot at the tension spring
end and using a part of the spare length. The tying of the knot at the ends of the cord
should be the last operation, because the correct amount of tension can then be obtained
at the tension spring. Figure 10 shows the arrangement of the drive cord over the drums.
This should be followed when replacing the cord.

(5] ADJUSTING LINE-UP CONDENSERS

Three small adjustable condensers are provided on the receiver assembly for lining up
the three tuning circuits. These condensers are in parallel to the main tuning condensers
and compensate for small variations in the tuning circuits—which are made noticeable by
the receiver becoming insensitive. The following procedure may be used to readjust them.
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(a) Remove the receiver assembly and S.P.U. from the cabinet as described in Part
IV, Sections 1 and 2 and place the units in operating condition.

(b) Procure a modulated oscillator that will give a signal at 1500 K.C. and 600 K.C.
or, if such an oscillator is not available, tune to a broadcast signal. The circuit
diagram and electrical constants of a suitable oscillator are shown in Figure 11. The
General Radio Test Oscillator Type 360 is suitable for this purpose. If the oscil-
lator is available, place it in operation at 1500 K.C. or tune in a signal of approxi-
mately this frequency.

(¢) After tuning in the signal adjust the volume control so the signal is of moderate
strength.

(d) Place Local-Distant Switch at “local” position and adjust the three condensers
successively from the detector stage to the antenna stage (See Figure 12), for the
position of the loudest signal. This may be done with any type of screwdriver, as
the adjusting screws are at ground potential.

(e) After adjusting at 1500 K.C. the various adjustments should be checked at 600
K.C. Should an increase (turning condenser to the right) or a decrease of capacity
be necessary at 600 K.C. leave the line-up condensers in the position previously
found at 1500 K.C. The adjustment required should then be made by removing
the second R.F, and detector stage shields, and bending the end plates of the tuning
condensers. Bending the end plate toward the adjacent plate increases the capacity
of the condenser and bending it in the opposite direction decreases its capacity.

(f) After lining up at 600 K.C. by bending the condenser plates a re-check should be
made at 1500 K.C. Any re-adjustments found necessary should be made. The use
of a 1500 K.C. signal is very important because if the adjustment is made at a
lower frequency the amount of capacity used at the line-up condensers may be such
that the receiver will not tune as high as 1500 K.C.

The two chassis units should now be returned to the cabinet in the reverse manner of

that used to remove them.

[6] EXCESSIVE HUM

Should excessive hum develop during operation it may be caused by one of the fol-

lowing conditions:

(a) External pick up. Throw switch to local position and see if hum disappears.

(b) A.C. input plug reversed. Try reversing its pcaition.

(¢) Open center tapped resistance unit in S.P.U.

(d) Shorted by-pass and filter condensers. This will generally be accompanied by inop-
eration in addition to hum.

(e) Low emission Radiotron UX-280.

(f) Defective dynamic speaker, if used.

(g) Open resistance unit. This will generally be accompanied by inoperation.

(h) By-pass condenser improperly connected. If the .25 mfd. and .75 mfd. tapped
connections of the receiver 1 mfd. by-pass condenser are reversed a loud hum may
be present. Connect correctly.

(i) Loudspeaker hum. Hum may also be caused by the loudspeaker cone being out of
center. Check on this condition by releasing the center screw so that the cone
can find its own center, and then tighten the center screw.

(j) Hum present only when a loud signal is tuned in. Should a hum be obtained
when a loud signal is being received from a nearby carrier it may be due to the gen-
erator hum of the station being impressed on the carrier wave of the station. Due
to the excellent low frequency response in Radiolas 44 and 46 the hum may be
objectionable. In other cases the hum may be present in the receiver. In such
cases connecting a 1 mfd. condenser from S.P.U. terminal No. 3 to ground will
remedy this condition.
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(k) R5-cycle flutter and hum. In some ?5-cycle locations, a flutter or hum may be ex-
perienced. This may be cured by connecting a 2 mfd. condenser from terminal
No. 8 to ground and a 1 mfd. condenser from terminal No. 3 to ground. The RCA
Service Division is prepared to furnish a unit containing these capacitors, having
three 12-inch leads for making suitable connections. This is known as RCA Part
No. 6082.

[7] ACOUSTIC HOWL

Acoustic howl is caused by the sound waves generated by the loudspeaker vibrating the
elements in the Radiotrons. This vibration is amplified electrically and reproduced in the
reproducer unit. Conditions being favorable the howl may increase in intensity and drown
out the broadcast signal.

In Radiola 44 this can be remedied by changing the position of the loudspeaker or its

relative angle in relation to the receiver. Also interchanging the Radiotrons in the receiver
assembly will help.

_—C-%Fo.

ST N\ T O\

Figure 14—Internal connections of the
condenser bank

(8] LOW VOLUME

Low volume may be caused by any of the following conditions:

(a) Defective Radiotrons. Check and make any replacement necessary.

(b) Poor antenna system. Install antenna as suggested in Part I, Section 1.

(c) Defective receiver assembly. Check by means of continuity test and make any re-
placement necessary. Also check adjustments of line-up condensers as described
in Part II, Section 5.

(d) Defective S.P.U. Check by means of Continuity Test, Part III, Section 4, and
make any repairs necessary.

(e) Defective loudspeaker. Check the loudspeaker by substituting one known to be in
good condition.

(f) Incorrect number of turns in twisted portion of leads under shield to local-distant
switch. The loading coil and condenser leads (green and black) should make two
complete turns inside of the shield with the antenna lead making one turn,

19



[9]) DISTORTED OR NOISY REPRODUCTION

Poor quality or noisy reproduction may be caused by :

(a) Defective Radiotrons. Though the Radiola may be in operating condition a defect-
ive Radiotron in any stage will cause distortion. Excessive noise may be due to a
defective Radiotron UX-245 or UX-280.

(b) Defective coupling choke, output choke, output condenser, coupling condenser, UX-
245 grid resistor or the resistor and condenser used to tune the coupling choke.
These parts are all associated with the output tube and a defect in any of them
will cause distortion.

(c) Receiver Oscillation. Signals received while the receiver is oscillating will be dis-
torted. Reduce the volume control or apply the remedies suggested in Part II,
Section 11.

(d) Defective loudspeaker. Make the necessary repairs.

(e) Defective S.P.U. Check by means of continuity test as described in Part III—
Section 4.

[10] AUDIO HOWL

Audio howl may be caused by any of the following conditions:
(2) Receiver oscillation. Check as described in Part II, Section 11.
(b) }?pe{l by-pass condensers. An open in any of the by-pass condensers may cause
owl.
(c) Vibrating elements in the receiver Radiotrons. A gradually developed howl may
be due to the loudspeaker causing the receiver Radiotron elements to vibrate. Check
as described in Part II, Section 7.

[11] UNCONTROLLED OSCILLATIONS

Should Radiola 44 or 46 oscillate throughout or in any part of the tuning range, it may

be due to:

(2) Shields not properly in place or not making contact with the base because of dirt. The
correct placing of the shields both around the tubes and over the entire stage is
important to prevent oscillation. Remove all dirt with fine sandpaper.

(b) Shield over antenna lead to local distant switch not grounded or properly cover-
ing the leads.

(c) Defective R.F. filter in detector plate circuit. There are two filters, one of which is
shunted by two condensers in the plate circuit of the detector. Should the filters
become defective or the condensers open, oscillation will occur.

(d) Contact clips between shield and condenser shaft broken or not making good
contact.

(e) Open by-pass condenser. Should any of the by-pass condensers in the receiver
assembly be open, oscillation will occur.

(f) Defective Radiotron UY-224. A defective Radiotron UY-224 may cause oscillation
and should be replaced by a Radiotron known to be in good operating condition.

(g) In some cases interchanging the three Radiotrons UY-224 will be necessary to stop
ostillation at the maximum setting of the volume control.

[12] VOLTAGE SUPPLY SYSTEM

The voltage supply system used in Radiolas 44 and 46 is a combination parallel arrange-
ment, with some circuits also using series resistors. Figure 13 is an abridged schematic cir-
cuit that illustrates the method employed to obtain the correct potentials.
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PART III-ELECTRICAL TESTS

(1] TESTING FILTER CONDENSERS AND OUTPUT CONDENSER
AND CHOKE

The filter condensers and output condenser and choke are all in one metal container.
The internal wiring diagram is shown in Figure 14.

The choke can best be tested by clicking across the ends. The condensers are tested
by charging them with approximately 200 volts D.C. and then noting their ability to hold
the charge. After charging, short circuiting the condenser terminals with a screwdriver should
produce a flash, the size of the flash depending on the capacity of the condenser and the voltage
used for charging. A condenser that will not hold its charge, or a choke that clicks open 1s
defective and requires replacement of the entire unit.

Ux-280 Ux-245 W

RP=G FILTER REACTORS
j
¥
ouThUT
PIN JACKS

FILTER AND BY-PASS

CONDENSERS AND
POWER TRANSFORMER SOTPUT CONDENSER

L AND CHOKE

FRCEARE)

Figure 15—Layout showing location of the various Radiotron sockets,
S.P.U. terminal numbers, and main parts of Eadiola 44

(2] CHECKING RESISTANCE VALUES

The values of the various resistance units of Radiolas,44 and 46 are shown in the sche-
matic diagram, Figures 5 and 6. When testing a receiver for defects the various values of
resistance should be checked. This may be done by a resistance bridge; the voltmeter-
ammeter method shown in previous Service Notes, or by the following method.

For resistances of low value, 5000 ohms or less, use a voltmeter having a resistance not
greater than 100 ohms per volt. For high values of resistance use a meter of 1000 ohms or
more per volt. The Weston Meters, Type 301 or 280, each have a resistance of 62 ohms per
volt and are satisfactory for the low values. Use sufficient battery to give a good deflection
on the meter, for example, a 45-volt “B” battery for a 0-50 volt meter. Take two read-
ings, one of the battery alone, and one of the battery with the unknown resistance in series.
Then apply the following formula.

Reading obtained
of battery alone 1 Resistance _ Unknown
Reading obtained with of meter = Resistance

resistance in series
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[3] VOLTAGE READINGS

The following readings are taken with a Weston Model 537, Type 2, or other test set giving
similar readings. These voltages are not exactly correct, due to the oscillating condition of the
circuits. However, they enable the service man to obtain an accurate check on the continuity of
the circuits to the various sockets. The screen grid voltages are not readable, due to the reversal
of the polarity at the contact points.

When making tests remove only the shield and control grid connection of the tube whose
voltage is under measurement. Do not tie the control grid connection to the control grid cap of
the tube in the test set. It is not practical to test the control grid voltage directly at the sockets.

SOCKET VOLTAGES—RADIOLAS 44 OR 46
Volume Control at Minimum

[ Cathode to | Fil. to control | Cathode or Plate Filament
Rocket No. Heater grid ‘ 7il. to plate Current or Heater
Volts Volts ‘ Volts Millamperes Volts
|
|
1 2.1 — 190 0 2.35
2 2.1 — 185 0 2.35
3 18 — 120 3.0 2.35
4 - 6.0 | 225 29.0 2.35
Volume Control at Maximum
Cathode to | Fil. to control = Cathode or Plate Filament
Socket No. Heater grid | Al to plate Current or Heater
Volts Volts 1 Volts Millamperes Volts
' ‘ !
1 2.1 — 165 | 3.5 ' 2.35
2 2.1 - 165 | 3.0 4 2.3
3 16 ‘ — 116 2.0 2.35
4 - | 6.0 226 29.0 | 2.36

TERMINAL STRIP VOLTAGES
Radiola 44

The following voltages taken at the S.P.U. terminal strip with the receiver operating and
all tubes and shields in place are correct when the line voltage is within the limits for the trans-
former tap being used.

olume Control
Terminals volum nirol at YVoltage Measured
| Minimum Mazimum
|
1to2 | 2.6 A.C. } 2.6 A.C. Heater voltage of Radiotrons UY-224
3 toered V.C. | 186 D.C. 170 D.C. Plate voltage of Radiotrons Nos. 1 and 2
lead
4to 6 | 70 D.C. 60 D.C | Screen grid voltage of Radiotron No. 3
g to9 l 195 D.C. } 180 D.C. | Plate voltage of Radiotron No. 3
6 to 10 | 5.0 D.C. 6 D.C. | Control grid voltage of Radiotron No. 3
8 to 10 330 D.C.* 330 D.C.* Total D.C. output from rectitier
Red V.C. lead to 21 D.C. 21 D.C. | Control grid voltage of Radiotrons Nos. 1
10 and 2
Arm of V.C. to 0 70 D.C. Screen grid voltage of Radlotrons Nos. 1
red V.C. lead |  and 2

* This voltage is 320 when link is closed and dynamic type loudspeaker is used.
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Radiola 46

Volume Control at
Terminals _ S=m e & o= == Voltage Measured
Minimum Mazximum
1to2 2.6 A.C. 2.5 A.C. Heater voltage of Radiotrons UY-224
3 to red V.C 186 D.C. 170 D.C. Plate voltage of Radiotrons Nos. 1 and 2
lead i
4 to 6 70 D.C. | 66 D.C. Screen grid voltage of Radiotron No. 3
6tod 1956 D.C. 180 D.C. Plate voltage of Radiotron No. 3
6 to 11 5.0 D.C. 6 D.C. Control grid voltage of Radiotron No. 3
8 to 11 320 D.C. 320 D.C. Total D.C. output from rectifier
Red V.C. lead to 2.1 D.C. 2.1 D.C. Control grid voltage of Radiotrons Nos. 1
11 and 2
Arm of V.C. to 0 70 D.C. Screen grid voltage of Radiotrons Nos. 1
red V. C. lead and 2
ANTENNA AND BY-PASS COUPLING ! CABLE TO S.P.U.

GROUND LEADS CONDENSERS REACTOR

LOCAL-DISTANT ANTENNA R.F FILTER VOLUME
SWITCH CONDENSER  COIL (LOWER) CONTROL

Figure 18—-Sub-chassis view of receiver assembly

[4] RADIOLAS 44 AND 46 CONTINUITY TESTS

The following tests will show complete continuity for the receiver assembly and socket
power unit of Radiolas 44 and 46. Disconnect the antenna and ground leads; the cable con-
nections at the terminal strip of the S.P.U.; the loudspeaker cord, and the A.C. supply cord
at its outlet.

A pair of headphones with at least 414 volts in series; or a voltmeter with sufficient
battery to give a good deflection when connected across the battery terminals should be used
in making these tests.

The resistance of the various circuits are also shown in the column “Correct Effect.”
Checking the resistance of the circuits adds an additional check on their correct functioning.
This may be done by means of direct reading “Ohmmeter,” a resistance bridge, the volt-
meter ammeter method or the method suggested in Part III, Section 2.

The receiver and S.P.U. Radiotron sockets, numbers, lugs and terminals used in making
these tests are shown in Figure 15 for Radiola 44 and Figure 16 for Radiola 46. The
Radiola 44 S.P.U. wiring diagram is shown in Figure 20 and the receiver assembly wir-
ing diagram in Figure 17. The Radiola 46 S.P.U. wiring diagram is shown in Figure 21
and the receiver assembly in Figure 19.
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CONTINUITY TESTS

Radiola 44 or 46 Receiver Assemblies

Test Correct Incorrect Effect
Circutt Terminals Effect = = -
Indication Caused by
|
CG1 to Gnd. Closed Open Open secondary of 1st R.F.
(3 Ohms) transformer
| Short Shorted tuning or trimming
| condenser
SG1 to Arm of | Closed Open Open connection
Volume Control ] (Short)
CG2 to Gnd. Closed Open Open secondary of 2nd R.F.
(3 Ohms) | transformer
Short | Shorted tuning or trimming
Grid condenser
8G2 to Arm of  Closed Open Open connection
Volume Control (Short)
CG3 to Gnd. | Closed Open Open secondary of 3rd R.F.
| (3 Ohms) transformer
SG3 to Lug No. 4 f Closed Open Open connection
(Short)
Across  Volume | Closed Open Open volume control
Control (2900 Ohms
— V.C. at | Short Shorted 1 mfd. condenser
max. vol
ume)
P1 to Lug No. 3 | Closed Open Open primary of 1st R.F.
| (60 Ohms) transformer
P2 to Lug No. 3 | Closed Open Open primary of 2nd R.F.
(60 Ohms) transformer
P3 to Lug No. 5  Closed Open Open R.F. filter coils
(4000 Ohms)
Plate 200 Both .00006 mfd. condensers
1 | | shorted
P3 to Lug No. 9 | Closed Open Open R.F. filter coils or coupling
l (6000 Ohms) | reactor
| 5800 Both .00005 mfd. condensers
shorted
Unscrew Pilot
| Lamp
One heater con- | Closed Open Open connection
tact of sockets (Short)
Heater 1, 2 and 3 to
Lugs 1 or 2 .
| Other heater con- | Closed | Open Open connection
tact of sockets (Short)
1, 2 or 3 to
Lugs 1or 2 |
| Ant. to Gnd. ' Closed Open Open antenna loading coil or
(switch at “dis- (30 Ohms) | primary of 1st R.F. trans-
| tant” position) | former
C1 to Gnd. Open | Closed Shorted .1 mfd. condenser
Cl to P1 Open Closed Shorted .1 mfd. condenser
Miscel- C2 to Gnd. Open Closed Shorted .1 mfd. condenser
laneous | C2 to P2 Open Closed Shorted .1 mfd. condenser
| C3 to Gnd. Open Closed Shorted .76 mfd. condenser
| C3 to SG3 Open Closed Shorted .26 mfd. condenser
C3 to P3 | Open Closed Either .00006 mfd. condenser in
0 ‘ R. F. filter shorted
C3 to Lug No. 6 ' Closed Open Open connection
(Short) N
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CONTINUITY TESTS
Radiola 44 Socket

Power Unit

Test
Terminals

1 to 2

3to 7
3t09

G4
10

5 to
5 to

10

7 to 8
(Link open)
7 to P4

10 to G4

P5 to G5

Across fil. con-
tacts of socket
No. 4

Across fil. con-
tacts of socket
No. 5
One output jack
to 10

Other  output
jack to P4

Red. V.C. lead
to 10

Across A.C, in-
put plug (Op.
Sw. “On”)

Correct
Effect

Closed

. (Short)

Closed
(4700 Ohms)

Closed
(5400 Ohms)

Closed
(15,900 Ohms)

Open
Open

Closed
(5070 or
5420 Ohms)

Closed
(500 Ohms)

Closed
(1400 Ohms)

Closed (weak)
(1 meg.)

Closed
(250 Ohms)

| Closed

(Short)

Closed
(Short)

Closed
(1460 Ohms)

Open

Closed
(70 Ohms)
Closed
(4 Ohms)

Incorrect Effect

Indication Caused by
Open | Open UY-224 heater winding and center
’ tapped resistance unit
50 Ohms | Open UY-224 heater winding
Open ' Open 3600 or 1100-ohm section of R-1
Open | Open 2800 or 900-ohm section of R-1 or
| filter reactor
Open ' Open 15,000-ohm resistor or 900-ohm
| section of R-1
Closed | Shorted .01 mfd. condenser
Closed l Shorted .006 mfd. condenser
(weak) |
Short Grounded .006 mfd. condenser or con-
nections
Open Open 5000-ohm resistor or 540 and 80-
' ohm section of R-2 (in some receivers
|  the 5000-ohm resistor is replaced by
two, one being 2000 ohms and one
| 3350 ohms connected in series)
Open Open 500-ohm section of R-2
|
Open Open filter reactor or output choke
\
Open - Open 1 meg. resistor
Short Shorted or grounded 1 meg. resistor. or
connection
Open Open high voltage winding of power
| transformer
Open i Open UX-245 filament winding and
| center tapped resistor
50 Ohms | Open UX-245 filament winding
Open | Open UX-280 filament winding
\
Open Open 1460-ohm section of R-2
Closed Shorted 1 mfd. output condenser
Open ' Open 80 and 540-ohm sections of R-2
|
Open ' Open primary of power transformer or

defective operating switch
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CONTINUITY TESTS
Radiola 46 S. P. U.

Incorrect Effect

SW ((On”

Test Effect
Terminals | Correct Indication
1to? ‘ Closed Open
’ (Short)
| 50 Ohms
3 to 4 Closed Open
(4700 Ohms)
3 to 8 Closed Open
(5400 Ohms)
3to9 Closed Open
(15,900 Ohms)
5 to G4 Open Closed
5 to 11 Open Closed
(weak)
' Short
6 to 11 | Closed Open
" (5070 or
5420 Ohms)
7 to 11 Closed Open
| (1460 Ohms)

10 to P4 | Open Closed
11 to Gnd. Closed Open
(Short)

G4 to 11 Cloged (weak) Open

(1 meg.) Short
P4 to 8 Closed Open
(1400 Ohms)
P5 to G5 Closed Open
(250 Ohms)
Red. V.C. lead | Closed Open
to 11 ' (70 Ohms)
Across fil. con- | Closed Open
tacts of socket | (Short)
No. 4 | 50 Ohms
Across fil. con- | Closed Open
tacts of socket | (Short)
No. 5 '
Across A.C. in- | Closed Open
put plug (Op. | (4 Ohms)

|

Caused by

Open UY-224 heater winding and center
tapped resistance unit

Open UY-224 heater winding
Open 3600 and 1100-ohm section of R-1

Open 2800 or 900-ohm section of R-1
or filter reactor

Open 15,000-ohm resistor or 900-ohm
section of R-1

Shorted .01 mfd. condenser

Shorted .006 mfd. condenser

Grounded .006 mfd. condenser or con-
nections

Open 5000-ohm resistor or 540 and 80-
ohm section of R-2 (in some receivers
the 5000-ohm resistor is replaced with
two, one being 2000 ohms and one
3350 ohms connected in series)

Open 1460-ohm section of R-2

Shorted 1 mfd. output condenser
Open connection

Open 1 meg. resistor

Shorted or grounded 1 meg. resistor or
connections

Open filter reactor or output choke

Open high voltage winding of power
transformer
Open 80 and 540-ohm section of R-2

Open UX-245 filament winding and
center tapped resistor

Open UX-245 filament winding

Open UX-280 filament winding

Open primary of power transformer or
defective operating switch
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PART IV—MAKING REPLACEMENTS

The various assemblies and parts of Radiolas 44 and 46 are readily accessible and re-
placements can be made easily. The following detailed procedure outlines the simplest
methods to be used when making replacements.

[1] REMOVING R-44 RECEIVER ASSEMBLY FROM CABINET

When making any replacements in the receiver assembly it is first necessary to remove
it from the cabinet. The following procedure should be used:

(a)

Figure 22—Removing Radiola 14

Remove the escutcheon that holds the Local-Distant Switch in place and then re-

move the switch and shield from the escutcheon by removing the collar that holds

the switch.

receiver assembly from cabinet

(b) Remove the cable connections to the S.P.U. terminal strip. Also remove the two

(c)

S.P.U. connections to the volume control.
Remove the two knobs from the station selector shaft. These are just pulled “off.”

(d) Remove the three machine screws and washers that hold the receiver assembly to

(e)

the bottom of the cabinet. The chassis may now be lifted clear of the cabinet and
placed in a position.convenient for work. (See Figure 22.) After the replace-
ment has been made it should be returned to the cabinet in the reverse manner of
that used to remove it. When replacing the tuning control and volume control
knobs make certain that the gear teeth on the volume control knob meshes with
the gear on the volume control shaft.

Just before tightening the screws that hold the receiver assembly to the cabinet
place the Radiola in operation and note whether or not the dial screen is properly
lluminated. Should the light be off to one side the chassis may be shifted slightly
until the screen is properly illuminated. The screws are then tightened.
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[2] REMOVING R-44 S. P. U. FROM CABINET

To remove the S.P.U. from the cabinet proceed as follows:

(2)

(b)
(c)

Remove the operating switch from its escutcheon plate by removing the escutcheon
and then twisting the switch mechanism until the collar and the switch will come
clear of the escutcheon.

Remove all connections to the S.P.U. terminal strip and the two leads to the vol-
ume control.

Remove the four machine screws that hold the S.P.U. to the bottom of the cabinet.
The S.P.U. may now be lifted clear of the cabinet (See Figure 23) and placed in
a position convenient for work. It is replaced in the cabinet in the reverse manner
of that used to remove it.

Figure R3—Removing Radiola 14 socket power unit from cabinet

(3] REMOVING R-46 RECEIVER ASSEMBLY FROM CABINET

To remove the receiver assembly from Radiola 46 proceed as follows:

(a)
(b)

()
(d)

(e)

Remove the back from the cabinet by pulling at top and lifting clear.

Remove the shield and all receiver connections to the S.P.U. terminal strip. Also
remove the two S.P.U. connections to the volume control.

Remove the volume control and station selector knob. These are merely pulled
“off”” the shaft.

Remove the escutcheon that holds the “Local Distant” switch in place and then re-
move the switch and shield by removing the collar that holds the switch. It will
also be necessary to remove the staples that hold the shield to the side of the cabinet.
Remove the three machine screws and washers that hold the receiver assembly to
the bottom of the cabinet. The chassis may now be lifted clear of the cabinet, and
placed in a position convenient for work (see Figure 24). After the replacement
has been made it should be returned to the cabinet in the reverse manner of that
used to remove it. When replacing the tuning control and volume control knobs
make certain that the gear teeth on the volume control knob meshes with the gear
on the volume control shaft.

(f) Just before tightening the screws that hold the receiver assembly to the cabinet,

place the Radiola in operation and note whether or not the dial screen is properly
illuminated. Should the light be off to one side the chassis may be shifted slightly
until the screen is properly illuminated. The screws are then tightened.
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Figure 1—Remouving receiver assembly from Radiola 46

4] REMOVING R-46 S. P. U.

To remove the Radiola 46 S.P.U. proceed as follows:

(a) Remove the back from the cabinet by pulling it at the top and lifting clear.

(b) Remove the operating switch from its escutcheon plate by removing the escutcheon
and then twisting the switch mechanism until the collar and switch will come clear
of the escutcheon.

(¢) Remove all connections to the S.P.U. terminal strip and the two leads to the volume
control.

(d) Remove the four machine screws that hold the S.P.U. to the cabinet. The S.P.U.
may now be lifted clear of the cabinet and placed in a convenient place for work
(Figure 25).

It 1s replaced in the cabinet in the reverse manner of that used to remove it.

[5] REMOVING R-46 REPRODUCER ASSEMBLY

To remove the Radiola 46 reproducer unit proceed as follows:
(a) Remove back from cabinet by pulling at top and lifting clear.

(b) Release the field coil leads at the S.I>U. terminal strip and the input leads of the
terminals on the reproducer frame.

(¢) Remove the four screws that hold the reproducer assembly to the baffle board, being
careful to hold the assembly to prevent falling. It may now be removed to a place
convenient for work and any necessary repairs made (Figure 26).

(d) After the necessary work has been completed the assembly may be replaced in the
reverse manner of that used to remove it.

34
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To center the cone of the reproducer
unit proceed as follows:

(a) Remove reproducer assembly as
described above.

(b) Loosen center screw of cone, but
do not remove it.

(c) Insert three cardboard strips
about the thickness of a visiting

|
@] f

®
pL__ALAL__F A
e

Figure 26—Removing reproducer unit from Figure 27—~Screws to be removed in
Radiola 46 replacing trimming condenser

o 9o

card, 132" x 14" in size, through the center web of the cone into the space between
the pole piece and the cone. This will give the same clearance on all sides of the
pole piece.

(d) Tighten the center screw holding the web of the cone and remove the three strips.
The cone is now properly centered.

(e) Replace the reproducer unit in the reverse order of that used to remove it.

(6] REPLACING R. F. LINE-UP CONDENSERS

Three line-up condensers are used to properly align the R.F. stages. These are small
adjustable condensers, that are paralleled across the three tuning condensers. Should replace-
ment be necessary proceed as follows:

(a) Remove receiver assemibly from cabinet as described in Part 4, Sections 1 and 3.

(b) Remove the shield and eight machine screws and nuts as shown in Figure 27. This
allows the bottom plate of the assembly to be dropped sufficiently to gain access to
the tuning condenser.

(¢) The trimming condenser is now released by removing the adjusting screw and the
two screws that hold the trimming condenser and one end of the variable condenser
to the small dilecto strip. The new condenser may now be inserted in place of the
old one, making sure the mica piece is next to the side of the casting. Replace all
screws, being careful not to disturb the alignment of the tuning condenser, one end
of the stator of which has been released.

(d) After reassembling, the receiver must be placed in operation and the tuning con-
denser just replaced adjusted as described in Part II, Section 5.

(e) All units may now be replaced and the Radiola returned to normal operation.
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Chart” should be consulted for further detailed causes.

SERVICE DATA CHART

Before using the following Service Data Chart, when eXperiencing no signals, weak signals,
poor quality, noisy or intermittent reception, howling and fading, first look for defective tubes
or a poor antenna system. If imperfect operation is not due' to these causes the “Service Data

Reference to Part No. and Section No.

in the “Service Notes” is also noted for further details.

Indications Cause Remedy
Defective operating switch Repair or replace switch
Defective volume control Replace volume control
Defective R.F. transformer Replace R.F. transformer
No Signals Defective coupling reactor Replace coupling reactor
Defective by-pass condenser Replace by-pass condenser
Defective S.P.U. Check S.P.U. and replace any defective part.

Weak Signals

P. III, S. 3

“Local Distant” switch not on “Dis-
tant” position

Line-up condensers
properly

Defective main tuning condensers

not adjusted

Defective parts in receiver assembly
Defective parts in S.P.U.
Low line voltage

Throw switch to “Distant” position P. I, S. 8
Adjust line-up condensers properly. P. II, 8. §

Check main tuning condensers and make adjust-
ments necessary. P. II, S. 6.

Replace any defective parts in receiver assembly
Replace any defective parts in S.P.U.

Adjust transformer for low line voltage.
S. 6

P. 1,

Poor Quality

Defective coupling reactor, con-
denser or resistor in coupling cir-
cuit

Defective output condenser or choke

“Local Distant” switch not prop-
erly operated

Replace any defective parts

Replace output condenser and choke

Operate ‘“Local Distant” switch correctly. P. I,
S. 8

Audio Howl

Uncontrolled

Oscillation '

Recelver oscillating
Defective audio system
Open grid in any stage

Correct cause of oscillation. P. II, S§. 11
Correct and repair any defect

Check circuit and repair defect. P. III, S. 4

Shields not in place or making good
contact

Tube shields not in place
Defective R.F. filter

Place shield correctly and secure good contact.
P. 1,8 10

Place tube shields correctly. P. I, S. 11
Replace defective R.F. filter. P. II, 8. 11

Radiotrons fail
to light

No. A.C. line voltage
Operating switch not “On”
Defective A.C. input cord
Defective power transformer

Turn A.C. line voltage “On”

Turn operating switch “On”

Repair or replace defective cord
Replace defective power transformer
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PREFACE

Service goes hand in hand with sales. The well-informed RCA Author-
ized Dealer renders service at time of sale in affording information as to
proper installation and upkeep. Subsequent service and repair may be re-
quired by reason of wear and tear and mishandling, to the end that RCA
Loudspeaker and Radiola owners may be entirely satisfied.

Obviously, this service can best be rendered by properly equipped service
organizations having a thoroughly trained personnel with a knowledge of
the design and operation of RCA Loudspeakers and Radiolas.

Such service organizations have been established by RCA Distributors.
and RCA Authorized Dealers are advised to refer any major work or replace-
ment to their selected Distributors. Minor replacements and mechanical and
electrical adjustments may be undertaken by the RCA Dealer.

To assist in promoting this phase of the Dealer and Distributor’s business
the RCA Service Department has prepared a series of Service Notes—of which
this booklet is a part—containing technical information and practical helps in
servicing RCA Loudspeakers and Radiolas.

This information has been compiled from experience with RCA Dealers
and Distributors’ service problems and presents the best practice in dealing
with them. A careful reading of these Service Notes will establish their value,
and it is suggested they be preserved for ready reference.

In addition to supplying the Service Notes, the RCA Service Department
maintains a corps of engineers who are qualified to render valuable help in
solving service problems. These engineers call upon the trade at frequent in-

tervals to advise and assist RCA Distributors in the performance of service
work.

Property of the Radio-vic‘or Corporation of America. Confidential and to be used
only by its Authorized Distributors and Dealers in furnishing service in conmection
with its apparatus

—_——

Copyright 1929—Radlo-victor Corporation of America
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RCA RADIOLA 46 (D. C.)

SERVICE NOTES
Prepared by RCA Service Department

1T R.F 2% R.F 3”® R.F 1T ALF
TRANSFORMER TRANSFORMER TRANSFORMER TRANSFORMER,

GENG VOLUME

CONTROL

ANTENNA AND
GROUND LEADS

ANTENNA
LEAD SHIELD

LOCAL-DISTANT
SWITCH

DETECTOR CENTER- il . o
TAPPED RESISTOR e

R.F. LINE UP
CONDENSERS

PILOT LAMP
RESISTOR

CABLE TO S.P.U.
AND +"C" BATTERY LEAD

Figure 2—Top view of receiver chassis with shields removed.

ELECTRICAL SPECIFICATIONS

Vbltage Rating . . . . . 1074-127V, Volts D. C.
Power Consumption . . . . : 55 Watts Maximum
Recommended Antenna Length . g . . 25-60 Feet
Type of Circuit . . ; Screen Grid Tuned R. F.
Number and Type of Tubes . . Two UX 222, 2 UX-112A and 2 UX-171A
Number of R. F. Stages . . . . - . . 2
Type of Detector . . 2 . Grid Condenser and Leak
Number of A. F. Stages . . . @—Last Stage Push-Pull

Type of Loudspeaker . : Electro Dynamxc (10715-12714 Volts D. C.)
: (100-125 M. A. Field)

PHYSICAL SPECIFICATIONS

Height : . : a . . . 50%4 Inches
Width ; 3 . . . . . 2614 Inches
Depth . c c : . . : 16 Inches
Weight, Net . . . : 100 Pounds
Weight, Packed in Standard Packmg Case . : . 145 Pounds
Size of Packing Case . : ; 2 . 20"x3012"x54"
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INTRODUCTION

RCA Radiola 46 (D.C.) is a console model screen grid radio receiver operating on
house lighting D.C., 107%4-12714 volts. The electro dynamic speaker employed is of
the RCA 106 type. RCA screen grid Radiotrons UX-222 are employed as radio fre-
quency amplifiers, Radiotrons UX-112A as the detector and first audio stage and
Radiotrons UX-171A as the push-pull second audio stage. An external “C” battery is
used to make available as high a plate voltage as possible for the UX-171A’s. Figure
1 illustrates a rear interior cabinet view of Radiola 46 (D.C.). Figure-? is a top view
of the receiver chassis with shields removed. Figure 3 is a sub-chassis view of the re-
ceiver, and Figures 4 and 5 are top and bottom views of the socket power unit.

BY-PASS 1T AR CABLE
CONDENSERS TRANSFORMER TO S.PU.

ANTENNA R.F. FILAMENT AND VOLUME
CONDENSER CONTROL GRID BIAS RESISTOR CONTROL

Figure 3—Sub-chassis view of receiver

Circuit features (See Figure 6) of this Radiola are:

(a)

(b)

(c)
(d)

R46 (DC)

Two tuned R.F. stages, tuned grid leak type detector, first audio stage and a
second audio stage employing two UX-171A Radiotrons in push-pull connec-
tion.

Local-distant switch provides be t reception on both loud and weak signals.
At the local position a .00023 mfd. condenser is connected from the antenna
connection to ground. This condenser, or when the switch is at “distant,”
antenna to ground capacity, causes the circuit to resonate in the broadcast
band, about 700 K.C., and thereby brings up the sensitivity of the low
frequency end. The result is that the receiver has about equal sensitivity
throughout the tuning range.

The use of screen grid tubes together with proper shielding, eliminates the
necessity of neutralizing or other methods of stabilizing.

The volume control varies the voltage on the screen grid of the two R.F.
tubes. This provides a smooth means of control which, together with the local-
distant switch, provides a positive cut-off even on loud local stations.



PART I—INSTALLATION

Information on the various points dealing with installation as listed below can be
obtained by referring to the Service Notes or Instruction Books mentioned.

Antenna (Indoor or Outdoor)—See R-44 and 46 Service Notes, pp. 8-12.

Ground—See R-44 and 46 Service Notes, p. 10.

Shields—See R-44 and 46 Service Notes, p. 15.

“C” Battery and Connections—See R-46 (D.C.) Instruction Book, pp. 4 and 8.

Line Voltage Adjustment—See R-46 (D.C.) Instruction Book, p. 7.

Use of “Local-Distant” Switch—See R-44 and 46 Service Notes, p. 14.

FILTER PUSH PULL INTERSTAGE
REACTORS TRANSFORMER, QUTPUT TRANSFORMER
AND FILTER CONDENSERS

SERIES “C” BATTERY LINE VOLTAGE ST A F. TRANSFORMER
FILAMENT LEADS REGULATING SWITCH SECONDARY CONDENSER
RESISTORS

TERMINAL
STRIP

LINE VOLTAGE UX-112-A ~UX-{T71-A VOLUME LINE VOLTAGE FILAMENT PLATE
CONTROL REGULATING BY-PASS SUPPLY R.F
CKET \ £ LINE
REGULATING SWITCH SOCKET SOCKETS i eaps RESISTOR RESISTOR  RESISTOR INDUCTORS
Figure 4—Top view of socket power unit Figure 5—Sub-chassis view of socket power unit

PART II—SERVICE DATA

Service data on the following subjects can be obtained from the Service Notes and
Instruction Books mentioned below.

Antenna System Failures—See R-44 and 46 Service N otes, p. 16.

Radiotron Sockets and Prongs—See R-44 and 46 Service Notes, p. 16.

Broken Condenser Drive Cord—See R-44 and 46 Service Notes, p. 17.
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