
(15) AUXILIARY VOLUME CONTROL 
On the front panel, several inches to the right of the volume control, is located a 

small switch. This is known as the auxiliary volume control and is used when howling oc- 
curs on powerful local stations. 

This auxiliary volume control switch cuts on or off a 5,000 -ohm resistance shunted 
across the primary of the first audio transformer. Normally, it should not be necessary 
to use it. In case of trouble with this switch it should be examined for dirt or other inter- 
fering substance which may prevent the blades from making contact. Also the resistance 
unit should be checked for a possible open. 

Figure 11-Reproducer unit in housing 

PART II -REPRODUCER UNIT 
The reproducer used in Radiola 30A is a standard RCA Loudspeaker, Model 100A, 

unit mounted in a special baffle housing (Figure 11) . Excellent reproduction throughout 
the entire musical range is secured which, combined with its mechanical construction, 
makes an outstanding reproducing device for use with moderately powered receivers. 

The simple and rugged design of the loudspeaker makes it practically trouble -proof 
and permits easy and simple adjustment or replacement when necessary. 

The service problems of the loudspeaker deals with conditions evidenced by weak 
reproduction, no reproduction, distortion and rattle. These conditions and their attend- 
ing causes are explained in the following text, and remedies noted so that service men may 
be provided with helpful information in any service work that is required. 

To examine the reproducer unit it is first necessary to remove it from the cabinet 
(Figures 22 and 23). For removal procedure see Part IV, Section 3. 
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(1) IMPERFECT REPRODUCTION 
Before inspecting the loudspeaker for imperfect reproduction, check the receiver 

output with another loudspeaker, preferably RCA Loudspeaker, Model 100A, and note 
any distortion that may be the cause of the imperfect reproduction experienced. This 
external speaker is connected across terminals 4 and 5 of the R.P.A. unit after disconnect- 
ing the leads already connected to them. 

If the test indicates that the output from the receiver and power amplifier is of good 
quality, the loudspeaker in Radiola 30A should be examined in order to determine the 
cause of the imperfect reproduction obtained. 

2.5" 

Figure 12-General appearance and cor- 
rect dimensions of armature spacing tools 

Figure 13-Armature bracket adjusting screws 
A and B 

(2) FOREIGN MATERIAL INTERFERING WITH ARMATURE 
ACTION 
An inspection of the armature will generally disclose any foreign matter interfer- 

ing with the armature action resulting in poor reproduction. A small piece of heavy paper 
or a piece of copper or brass not over .010 in. thick may be used between the armature 
and pole piece to remove dirt, dust or other interfering substance. The spacer tool, de- 
scribed in Part II, Section 3, may also be used for this purpose. 

(3) ARMATURE STRIKING POLE PIECES 
Distortion and rattle may be caused by the armature striking either or both of the 

pole pieces. This is generally determined by inspection, though in some cases the contact 
may be so slight it may be necessary to adjust the armature to check on this condition. 
In any case, an adjustment of the armature is necessary. 

To adjust the armature a set of spacer tools are necessary. Figure 12 illustrates the 
general appearance and correct dimensions of these spacer tools. The stock-obtainable 
on the open market-should be phosphorous bronze strip .010 in. thick and .25 in. wide. 
It is bent as illustrated to a .15 in. width at the extremities. 

Two of these tools are necessary when adjusting the armature. Place one tool 
in the space between the armature and pole piece of the motor mechanism at the end next 
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to the filter unit. This is shown in Figure 13. The other tool is placed at the other end of 
the armature, a little to one side, in order to clear the drive pin located at this end of the 
armature. By loosening screws A and B, Figure 13, any tension in either direction that 
may have been on the armature is released and the spacer tools will provide the correct 
clearance or spacing. Now while the spacer tools are in place a hot soldering iron is 
applied to the drive pin thrust lever connection, Figure 14, and the solder heated suf- 
ficiently to allow the drive pin to find its normal position with regard to the thrust lever. 
The iron is now removed. Screws A and B, Figure 13, are tightened and the spacer tool., 
removed. The armature is now correctly aligned and balanced so that no abnormal strain 
is being imposed upon it in any direction. 

MAGNET COILS- 

zi 
i 

SOFT SOLDER.-' 
(MAKE ADJUSTMENTS 
WITH SOLDERING IRON) 

ARMATURE 

--SILVER SOLDER 

-DRIVE PIN 

DRIVING 
/ROD 

CONE 
SEATING 

NUT 

principle of the reproducer unit 
Figure 14-Diagram showing constructional details and operating 

(4) CONE NOT PROPERLY ADJUSTED 
In some cases a cone may become improperly aligned or adjusted, causing a strain 

to be placed on the driving rod, due to the cone not centering or seating properly. Poor 
reproduction is the result, and inspection of the armature drive pin may indicate a slight 
torque or twist. This is most likely to occur when replacing a cone. The new cone should 
be carefully seated by placing the cone over the driving rod and adjusting the cone seat- 
ing nut, located on driving rod next to thrust lever (See Figure 14). Then attach cone 
locknut and washer lightly on inside of cone before fastening the edge of cone. The holes 
on the edge of the cone can now be lined up with those of the metal frame and the outside 
ring lightly attached with screws and nuts. The cone locknut is then tightened and sealed 
in place with ordinary sealing wax, so that the vibration of the cone will not cause it to 
loosen. This nut can best be tightened by means of a small socket wrench made to fit a 
3;16 in. hex. nut (Stevens' "Spintite" No. 3 can be used). The six screws at the outside 
edge are then seated properly. In doing this, take up on each screw a little at a time, 
causing a gradual seating of the screws. 
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(5) LOOSE THRUST LEVER, NUTS AND SCREWS 
Rattle and noisy reception are sometimes caused by a loose thrust lever. To correct 

this condition tighten the thrust lever mounting screw (Figure 15). Sometimes when this 
is done a readjustment of the armature, as described in Part IV,,may be necessary. Any 
loose screw or nut in the motor mechanism may cause an audible rattle while the speaker 
is in operation. If any trouble is experienced along this line, all the screws and nuts in 
the motor mechanism should be gone over and loose ones tightened. 

(6) FILTER UNIT AND MAGNET COIL TESTS 
A defective filter unit or a filter unit not properly connected in the circuit will cause 

distortion. Defective magnet coils will also cause imperfect reproduction. The circuit 

Figure 15-Adjusting the thrust lever screw 

and correct connections are shown in Figure 16. The reference letters in the circuit dia- 
gram refer to the filter terminals shown in the small halftone illustration (Figure 16). 
These should correspond electrically, otherwise distorted or no reception will result. A 
click test will indicate an electrical defect, either in the coils or filter unit. 

A pair of headphones and a 41/2 -volt battery connected together in series, or a volt- 
meter and sufficient battery to give a full scale deflection should be used. 

FILTER UNIT CONTINUITY TEST (See Figure 16) 

Disconnect Magnet Coils and Loudspeaker Cord 

Test Correct Effect Incorrect Effect Caused by: 
L to M 
L to N 
M to N 

Closed 
Open 
Open 

Open filter coil 
Shorted filter condenser 
Shorted filter condenser 
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To 
CORD 

TIPS 

CONTINUITY TEST FOR MAGNET COILS AND 
LOUDSPEAKER CORD (See Figure 16) 

Connect Magnet Coils and Loudspeaker Cord 
Magnet coils may be tested as indicated below. A click test from one lead to the 

other while they are completely disconnected from the re -it of the circuit is also a simple 
and effective method of testing. 

Teat Correct Effect 
One cord terminal to L or N 
Other cord terminal to L or N 
M to N 

Closed 
Closed 
Closed 

Incorrect Effect caused by: 
Open cord 
Open cord 
Open magnet coils or coil leads 

LOUDSPEAKER 
COLS 

Figure 16-Schematic circuit diagram of RCA Loudspeaker Model 100A and 
photo of the filter unit 

PART III -RECTIFIER -POWER -AMPLIFIER UNIT 
The rectifier -power -amplifier unit (Figure 17), incorporated in Radiola 30A uses two 

Radiotrons UX-281 in a full wave rectifying circuit and one Radiotron UX-171 as a 
power amplifier. 

The use of two Radiotrons UX-281 in a full wave rectifying circuit provides an out- 
put of rectified current in excess of the maximum requirements for this Radiola. Being 
operated at less than half their maximum output, excellent life and operating character- 
istics are obtained from these Radiotrons. 

Radiotron UX-171, used as a power amplifier, provides all amplification necessary 
for use with Loudspeaker Model 100-A. Its maximum undistorted output gives sufficient 
volume for all requirements. 

Radiotron UV -876, known as the "Ballast Tube," is connected in the primary cir- 
cuit of the power transformer. The resistance of its filament rises and falls rapidly 
with an increase or decrease of current flowing through it, thus maintaining a substan- 
tially constant input current. Radiotron UV -876' is used when the frequency of the house 
lighting current is between 50 and 60 cycles. 

A ventilating stack is provided to enclose this Radiotron, and Radiola 30A should 
not be operated unless it is in place. 
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(1) FILAMENT ACTION OF R.P.A. RADIOTRONS 
Should Radiola 30A suddenly cease to operate satisfactorily, open the rear door and 

note whether or not the Radiotrons in the R.P.A. unit are lit. The filaments of Radio- 
trons UX-281 glow very dimly, and Radiotron UX-171 slightly brighter. Radiotron 
UV -876 glows very slightly or not at all, and its operating condition must be ascertained 
by its normal heat dissipation. 

Should all Radiotrons fail to light or operate as indicated, look for: 
(a) House current disconnected, or loose connection at outlet. 
(b) Blown fuse in house lighting circuit. 
(c) Operating switch not functioning properly. 
(d) Input plug not making proper contact. 
(e) Burned out filament in ballast tube. 
(f) Poor contact in ballast tube socket. 

ESISTANCL UNITS POWER FILTER FILTER INPUT OUTPUT POTEN- 
TRANSFORMER REACTOR CONDENSERS TRANSFORMER TRANSFORMER TIOMETE 

Figure 17-View of R.P.J. unit with cover removed 

(g) House lighting current not A.C. (manifest by filament or Ballast tube light- 
ing a bright red) . 

If the Ballast tube glows excessively and the other Radiotrons light below normal 
brilliancy trouble may be due to an open in one filament of Radiotron UV -876. (This 
Radiotron has two parallel filaments.) 

(2) IF RADIOTRONS IN R.P.A. UNIT FUNCTION PROPERLY. 
BUT RADIOTRONS UX-199 DO NOT LIGHT 

If the R.P.A. Radiotrons function properly, and the UX-199 Radiotrons located in 
catacomb d6 not light, any of the following causes may account for the trouble. 

(a) Defective condenser in R.P.A. unit. 
(b) Open connections in R. P. A. unit. 

In both (a) and (b) the continuity test should be used to isolate the defect. 
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(c) Defective catacomb. (Run catacomb continuity test.) 
(d) Defective connections at R.P.A. terminal board. 
(e) Defective resistance strip on back of catacomb. (Use resistance strip test.) 

(3) NO SIGNAL WHEN ALL RADIOTRONS ARE APPAR- 
ENTLY O.K. 
After the receiver has been checked according to previous continuities and all Radio- 

trons appear to be functioning correctly, if no signal is heard look for: 
(a) Loose connections at loudspeaker. 
(b) Open in coils of loudspeaker. (Try external speaker.) 
(c) Filament to grid short in Radiotron UX-171. 
(d) Filament to plate short in Radiotron UX-281. 
(e) Dirty contacts in any Radiotron socket. 

(4) IF ALL RADIOTRONS LIGHT EXCESSIVELY 
BRIGHT 

Should all Radiotrons both in the panel assembly and R.P.A. unit light excessively 
bright it would be an indication that one or both resistance units R1 or R2 are open. 
When this occurs, it is important to immediately shut off the Radiola until the defective 
resistance unit is replaced, to prevent damaging the Radiotrons due to excessive filament 
voltage. 

(5) IF VOLUME DROPS AFTER RADIOLA HAS BEEN IN 
OPERATION FOR SEVERAL MINUTES 
This may be caused either by a Radiotron UV -876 or Radiotron UX-171. There 

will be a slight drop in signal strength when starting the Radiola, due to the heating of 
Radiotron UV -876 to its normal condition. Should there be an abnormal drop substi- 
tute a new Radiotron UV -876 or Radiotron UX-171 for those in use. This will gen- 
erally indicate the cause of the trouble. 

(6) EXCESSIVE HUM 
Excessive hum in the reproducer unit may be due to any of the following causes. 
(a) Potentiometer not properly adjusted. 
(b) A.C. plug reversed. 
(c) Defective condenser in R.P.A. unit. 
(d) Loose laminations in power transformer or filter choke. Tighten all clamp- 

ing screws in R.P.A. unit. 

(7) IF PLATES OF RADIOTRONS UX-171 AND UX-281 HEAT 
EXCESSIVELY 
Plates of Radiotron UX-171 hot. Check the following: 

(a) Defective (open) resistor unit Rl. 
Plates of Radiotron UX-281 hot. Check the following: 

(a) Shorted 12 Mfd. filter condenser. 
(h) Defective transformer. 
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Figure 18-Pictorial view of R.P.A. unit and color scheme of R.P.A. cables 

Should one Radiotron UX-281 become slightly red and the other Radiotron UX-281 
be apparently normal, replace the Radiotron that is apparently O.K. This Radiotron 
is defective, causing the other to heat from overload. 

(8) CHANGES OF SIGNAL STRENGTH WHILE RADIOLA 30A 
IS IN OPERATION 
Should Radiola 30A change in intensity of signal strength, either greater or lower, 

while in operation, resistance unit R1 should be examined. The connections to this tapped 
resistor may have become corroded or dirty, causing a changing value of the resistance in 
the circuit which would cause a corresponding change in signal strength. The remedy is 
to heat all the connections to this resistor until a new joint is formed by the solder. 

(9) COMPLETE R.P.A. CONTINUITY TEST 
The continuity test covers all circuits of the Radiola 30A R.P.A. unit and the termi- 

nal numbers contained therein refer to those of Figure 19. Before running this test re- 
move all connections from the terminal board at the rear of the R.P.A. unit (Figure 18), 
and also the input plug and the Radiotrons. 

The testing equipment consists of a high resistance type voltmeter with battery 
voltage sufficient to give approximately full scale deflection when connected directly 
across battery terminals-for example, a 45 -volt "B" battery unit connected in series with 
a voltmeter having a zero to 50 -volt scale. The contact points of the testing equipment 
should be well insulated from their handles, and care should be taken not to touch any me- 
tallic part of the R.P.A. unit. Discharge the filter condensers by short-circuiting their 
terminals with a screwdriver before starting test. 
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Figure 19-Continuity wiring diagram of the R.Y.A. unit 

R.P.A. CONTINUITY TEST 
(Remove All Connections from Terminal Strip) 

Ull.lel 

POTE NTIOUROER. 

LOUDSPEAKER. 
MODEL 100-A 

Terminals Correct Effect Incorrect Effect Caused by 

I to 2 

3 to 7 

4 to 5 

6 to 7 

7 to 10 
lO to 3 
10 to both sides of input plug 
10 to I 

lO to 2 

GI to ground 
P1 to either F2 
P2 to P3 

Across filament contacts of socket 
No. 1 

Across filament contacts of sockets 
No. 2 or No. 3 

Shell of UV -876 socket to one side of 
input plug (determined by experi- 
ment) 

Ground to P2 or P3 

Either filament contact of socket 2 or 
3 to terminal 7 

Open 
Open 
Closed 
Closed 
Closed 
Open 
Open 
Open 
Open 
Closed 
Closed 
Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Shorted 1 mfd condenser 
Shorted 1 mfd condenser 
Open secondary of output transformer 
Open primary of input transforrer 
Open resistance unit RI 
Open 1 mfd condenser 
Open 1 mfd condenser 
Shorted 1 mfd condenser 
Shorted 1 mfd condenser 
Open secondary input transformer 
Open primary of output transformer 
Open high voltage winding of power trans- 

former 
Open UX-171 filament winding of power 

transformer and potentiometer 
Open UX-281 filament winding of power 

transformer 
Open primary of power transformer and 

resistance units R2 and R3 

Open filter reactor or 1/, high voltage sec- 
ondary of power transformer 

Open UX-281 filament winding, filter re- 
actor and resistance unit R1 
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(10) CONDENSER TESTS 
The filter condensers in Radiola 30A are best tested by means of a D. C. voltage 

used to charge these condensers and then noting their ability to hold the charge. The 
correct manner to do this is to disconnect the condensers from any other part of the cir- 
cuit and then charge each condenser individually and discharge it by means of a well - 
insulated screwdriver. These condensers should be charged with approximately 200 volts 
D. C., obtainable from a set of "B" batteries or a "B" eliminator. Figure 20 shows the 
connections of the filter condensers inside of the metal containers. 

Any condenser not holding its charge is defective, and the entire assembly must be 
replaced. This is accomplished by releasing all leads, removing the strap that holds the 
two condenser blocks together, and replacing the block that contains the defective con- 
denser. Figure 18 shows the correct connections to be used when replacing the defective 
assembly. 

12 MFD CONDENSER 15 LIFO. CONDENSER 

Figure 20-Internal connections of filter 
condensers 

PART IV -MAKING REPLACEMENTS 
(1) REPLACING DEFECTIVE PARTS IN PANEL ASSEMBLY 

The panel assembly of Radiola 30A is held in place by means of four bolts, these 
bolts being locked by a wire connecting all the bolts together. A step by step procedure 
for removing the panel assembly follows : 

(a) Place Radiola 30A in position so that the rear door can be opened wide. 

(b) Remove antenna coupler connections and power cable terminal strip from rear 
terminal strip of panel assembly. 

(c) Cut and remove the wire connecting the heads of the four bolts holding the panel 
assembly to the cabinet. 

(d) Remove four bolts holding panel assembly to cabinet. When removing these 
bolts the rubber washers should be taken off with each bolt. 

(e) The panel assembly may now be lifted clear of its compartment and removed to 
a place convenient for making repairs or replacements. 

Any defective unit may be readily replaced, wiring of all units being very accessible. 
When removing a unit it is good practice to first tag all wires disconnected, so that when 
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the unit is replaced the wires may be easily connected to their original terminals. The 
color scheme of the panel assembly may be referred to in Figure 10. 

After the repair or replacement is completed, the panel assembly should be returned 
to the cabinet in the reverse of the foregoing order. A piece of bare copper or brass wire, 

about No. 18 B. & S., should be used to lock the bolts. Special care should be taken to 

see that the rubber supports and rubber washers are returned to their original location. 
The panel should also clear the front apron and each side of the cabinet. This is very 

important, for unless the entire panel assembly is full -floating within the cabinet and 

resting upon its rubber supports, serious microphonic trouble may result. 

Figure 21-Replacing tuning drum dials 

(2) REPLACING DIAL SCALES 

The dial scales on Radiola 30A are of the renewable type, and frequently it is desir- 
able to replace them with clean scales. This operation is very simple, and takes but a few 

minutes (Figure 21) . A step by step procedure is as follows: 

(a) Open front doors and remove escutcheon plate from control drums. 

(b) Turn drums to either extreme and loosen the four screws that hold the scales. 

Merely loosen these screws and do not remove them. The ends of the scales may 

now be pulled clear of the clamping plate. 

Now turn tuning drums to other extreme and loosen the four screws that hold 

the scales in place at this end. The dial scales may now be completely removed. 

(d) Place the new scales in the position occupied by the old ones, line up the scales 

and tighten the clamping plates. 

(e) Replace the escutcheon plate. 

(c) 
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(3) PROCEDURE TO REMOVE REPRODUCER UNIT FROM 
CABINET 

The following procedure should be used when removing reproducer unit from the 
cabinet: 

(a) 

(b) 

(c) 

Remove screen assembly from bottom of cabinet by removing its six retaining 
screws. This screen is located directly under the loudspeaker and covers the 
hole through which it must be removed. 

Remove front grille. 

Remove the four small nails that lock the four screws holding the assembly in 
place. 

Figure 22-Releasing reproducer from housing 

(d) Remove the four screws holding the speaker unit to the baf$eboard (Figure 22). 
Before the last screw is released the speaker unit should be held from the open- 
ing at the bottom of the cabinet, so that it will not fall through. 

(e) The loudspeaker unit may now be removed through the bottom of the cabinet 
(Figure 23). The cord should be released from its terminal posts on the filter 
unit and the speaker removed to a convenient place for inspection and repair. 

(4) MAKING REPLACEMENTS ON RCA LOUDSPEAKER 100A 
The necessary procedure for making replacement in the RCA 100A Loudspeaker 

unit used in Radiola 30A is fully covered in "RCA Loudspeaker 100A Service Notes." 
A reference to this booklet when making any replacement will be found helpful. 

28 

www.americanradiohistory.com



(5) REPLACING DEFECTIVE PARTS IN R.P.A. ASSEMBLY 
In order to make any replacement in the R.P.A. unit it will be necessary to remove 

the unit from the cabinet and then remove its metal covers. A step by step procedure is as 
follows: 

(a) Place Radiola 30A in a position so that its rear door can be opened wide. 
(b) Cut and remove the lock wire connecting the heads of the four bolts holding the 

R.P.A. assembly to the cabinet. Now remove these bolts. 
(c) Remove the input plug located on the left side, when facing the R.P.A. unit 

from the rear. Also remove the cover from the terminal strip and disconnect all 
the terminals from the terminal strip. 

(d) The entire R.P.A. assembly may now be removed and placed in a position con- 
venient for inspection and repair. 

Figure 23-Removing the reproducer from the cabinet 

(e) Remove the small screws and break the seals that are located around the edge of 
the covers. The three sections of the cover may now be removed. 

Any repair or replacement may easily be made, using the color scheme of connec- 
tions contained in Figure 18, which covers all parts with the exception of the power trans- 
former. Figure 24 illustrates the color scheme of the power transformer connections. 

When the repair or replacement is effected, the three cover sections should be re- 
placed and substitute seals placed in the position of those broken. These seals will enable 
the dealer, at a future date, to tell whether service work is caused by ordinary wear and 
tear or by tampering. 

The entire assembly may now be returned to the cabinet, the cable replaced, the input 
plug returned to its position and the bolts locked in position with a piece of No. 18 
B. & S. brass or copper bare wire. 
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(6) REPLACING THE POWER TRANSFORMER IN R.P.A. 
UNIT 

In replacing a power transformer the following procedure should be used: 

(a) Remove H.P.A. unit from cabinet and release cover from R.P.A. unit as de- 
scribed in Part IV, Section 5. 

(b) Cut the secondary cable about 3 inches from transformer housing. 

(c) Push back the outer braid of the cable about 1 inch. Skin the ends of the seven 
wires, clean and tin. 

(d) Disconnect the primary cable from the resistance units and the UV -876 socket. 

BLACK 

BLACK - 

CABLE 

BLUE WITH ___ 
WHITE TRACER. 

RED 

:0.10 Willi 
-WHITE TRACER 

Figure 24 --Power transformer cable 
connections, showing color scheme 

(e) Release the screws holding the power transformer to the metal base of the R.P.A. 
unit and remove the power transformer. 

(f) The new transformer is supplied with the primary cable complete and secondary 
leads having the same color scheme as in the secondary cable (Figure 24) . Match 
up the secondary leads with the cable, and solder connections. Tape joints 
neatly, using only enough tape to properly insulate. 

(g) Slip cable braid back toward connections. This work, if properly done, will 
present a neat appearance. 
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SERVICE DATA CHART 
Before using the following Service Data Chart, when experiencing no signals, weak signals, 

poor quality, noisy or intermittent reception, howling and fading, first look for defective tubes 
or a poor antenna system. If imperfeçt 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 Canse Remedy 

No 
Signals 

House current not "On" 
Defective operating switch . 

Defective input plug to R.P.A. unit 
Defective panel assembly 

Defective R.P.A. unit 

Defective reproducer unit 

Turn house current "On," PI1I-SI 
Repair or replace operating switch, PIII-S1 
Repair or replace input plug, PIII-Sl 
Check by continuity and repair or replace, 

PI -S13 
Check by continuity and repair or replace, 

PIII-S9 
Check and repair Reproducer unit, PII -56 

Weak 
Signals 

Defective antenna coil or antenna coil con- 
nections 

Radiola in shielded locality 
Main tuning condensers out of alignment, or 

compensating condenser not adjusted . . 

Defective R.P.A. assembly 

Defective panel assembly 

Repair or replace antenna coupler or con- 
nections, l'1 -S2 

Use short outdoor antenna, l'I-S2 
Line up main tuning condensers and adjust 

compensating condenser, PI -59 
Check R.Y.A. continuity and repair or re- 

place defect, 1'1íI -S8 
Check panel continuity and repair or replace 

defect, PI -S13 

Poor 
Quality 

Defective catacomb 

Defective condensers in R.P.A. unit 
Improperly adjusted Reproducer 

Check catacomb continuity and replace if 
defective, PI -S13 

Check and replace, PIII-S9 
Adjust Reproducer unit correctly, l'II-d3 

Noisy or 
Intermittent 
Reception 

Dirty Radiotron prongs 
Loose filament or volume control rheostat 

Sprung socket contacts 
Defective or loose antenna connections . 

Defective resistor connections 

Clean Radiotron prongs, I'1-54 
Tighten filament or volume control arm and 

clean contact point, PI -S5 
Bend socket contacts, PI -S3 
Repair or tighten antenna connections, PI -S2 
Repair connections, PIII-S8 

Howling 

Microphonic Radiotruns UX-199 . 

Panel assembly not positioned properly . 

Reproducer assembly not properly insulated 
from cabinet 

Open resistor on auxiliary volume control 

Interchange itadiotruns 11X-199, PI -S11 
Position panel correctly, PI-Sll 
See that reproducer assembly is properly in- 

sulated from cabinet, PI -SII 
Replace resistor found defective, l'I-S15 

All Radio- 
trons fail 
to light 

Operating switch not "On" 
Defective operating switch 
Defective R.P.A. unit 

Pull operating switch "On," P111 -Si 
Repair or replace, Pll1-S1 
Check R.P.A. unit and make repair or re- 

placement, PIII-S9 

Radiotrons 
UX-199 fail 
to light 

Defective R.P.A. unit 

Defective cables 
Defective catacomb 

Check R.P.A. unit, and make repair or re- 
placement, PIII-S9 

Check and repair or replace 
l'est and replace, PI -S13 

a] 
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A WORD OR TWO ABOUT SERVICE 

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

Obviously this service can best be rendered at point 
of contact and therefore Dealers and Distributors who are 
properly equipped with a knowledge of the design and opera- 
tion of Radiolas occupy a favorable position to contract 
for this work. 

To assist in promoting this phase of the Dealers' 
business the Service Division of the RCA has prepared a 
series of Service Notes - of which this booklet is a part 
- containing technical information and practical helps 
in servicing Radiolas. 

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

In addition to supplying the Service Notes the RCA, 
through its Service Stations, has available to Dealer and 
Distributor the services of engineers who are qualified to 
render valuable help in solving service problems. 

Property of Radio Corporation of America. Confidential and 
to be used only by its authorized distributors and dealers 
in furnishing service in connection with its apparatus. 

Copyright 1927 - Radio Corporation of America. 
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RADIOLAS 30A D.C., 32 D.C. AND LOUDSPEAKER 104 D.C. 
(SOCKET POWER OPERATED) 

SERVICE NOTES 

PREPARED BY RCA SERVICE DIVISION 
S.P.-D.C.-1 

INTRODUCTION 

Radiolas 30A and 32 together with RCA Loudspeaker 
Model 104 are supplied in models designed for direct cur- 
rent socket operation. 

These models using direct current as a source of 
power differ from those using alternating current only in 
the construction of the power unit. For service informa- 
tion on the receiver or loudspeaker assemblies the regular 
Service Notes on these models should be consulted. 

The service problems that may be encountered in the 
power units of these D.C. models are somewhat different 
from those of A.C. driven machines. Therefore the follow- 
ing notes are published for the guidance of those called 
upon to locate and remedy any trouble that may occur. 

This booklet is divided into four sections, namely; 

Part I - General Service Data 
Part II - Radiola 30A D.C. 
Part III - Radiola 32 D.C. 
Part IV - RCA Loudspeaker 104 D.C. 

PART I - GENERAL SERVICE DATA 

The power stage in all D.C. modela consista of four 
Radiotrons UX-171A connected in a push-pull amplifying 
circuit using the 110 -volt D.C. line as plate and fila- 
ment supply and an external battery for grid voltage sup- 
ply. Due to the greater filament current consumption, 
the old Radiotrons UX-171 are not interchangeable with 
the Radiotrons UX-171A used in the D.C. Radiolas. The 
output of this push-pull amplifier is equal to that of 
similar A.C. models. 

A series parallel filament connection is used, one 
tube on each side of the amplifier being connected in 
series and the two series circuits paralleled together. 
In this circuit arrangement if a filament of one tube 
burns out the other tube connected in series with it 

5 
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will also go out, thus throwing the load on the other two 
tubes of the parallel circuit. In some Radiolas 30A and 
32 the result will be a louder signal caused by the in- 

creased filament voltage of the two remaining tubes. How- 

ever, their useful life will be rapidly destroyed under 
such conditions. In the R.C.A. 104 Loudspeaker and later 
models of Radiola 30A and 32, due to t different arrange- 

ment of the resistance units, the remaining tubes will 

not receive excessive filament voltage. Filament burn- 

out in one 171A Radiotron will affect the loudspeaker re- 
production only slightly, though the tone quality is not 
so good. While damage to the two tubes will not be ap- 

parent at once, the set should not be operated until the 
defective Radiotron is replaced. When any D.C. installa- 
tion is made the customer should be made fully aware of 
these conditions so as to prevent unnecessary damage to the 
Radiotrons. 

All socket power D.C. model Radiolas and Loudspeakers 
are provided with a switch for compensating various line 
voltages. The range over which satisfactory operation is 
secured is tram 105 to 125 volta. There are four positions 
of the switch, i.e. 105-110, 110-115, 115-120 and 120-125. 

On making an installation, the voltage of the line should 
be measured with an accurate voltmeter and the switch set 
at the correct position for that particular line. On con- 
necting a D.C. Radiola or Loudspeaker to the D.C. lines 
it will be noticed that at one position of the input plug 
the set operates correctly and at the other position com- 
plete silence results. The correct position must be found 
by experiment. 

An external "C" battery ie used to supply the cor- 
rect negative grid potential to the Radiotrons UX-171A. 
This is - 16 1/2 or - 18 volts on the tubes already 
receiving a five -volt bias through the adjacent tube fila- 

ments and - 22 1/2 volta for the other two tubes. The 
correct connections are noted in the schematic circuits 
on the following pages. It is very important when install- 
ing a socket power D.C. Radiola or Loudspeaker to connect 
these two biasing voltages correctly. Incorrectly con- 
nected they will operate apparently O.K. until two of the 
tubes lose their emission and then the reproduction becomes 
very poor. As this does not occur immediately the man 
installing the Radiola should give attention to these con- 
nections and make certain they are correct. 

The following symptona and remedies apply generally 
to socket power D.C. Radiolas and Loudspeaker 104. 
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(1) WEAK SIGNALS 

Should the loudspeaker output be weak even at maxi- 
mum volume, the receiver must first be examined to determine 
that its output to the power amplifier is normal and then 
the following pointa should be examined: 

(a) Line regulating switch not adjusted properly. 
(b) Defective Radiotron. Try substituting a com- 

plete new set of Radiotron. 
(c) Open center tap connection on input transformer. 

This is accompanied by rough and unnatural re- 
production. 

(d) Open center connection to grid resistors. 
(e) Defective grid resistor. 

Any adjustments or repairs found necessary should 
be made. 

(2) DISTORTED REPRODUCTION 

If the reproduction obtained at the loudspeaker is 
not of good quality, and the output of the receiver to 
the Socket Power Unit (S.P.U.) is of good quality the 
trouble may be due to: 

(a) Defective Radiotrons in S.P.U. 
(b) "C" battery incorrectly connected. 
(c) Defective "C" batteries. Under normal con- 

ditions the "C" battery should be replaced 
once every six months. 

(d) Grid resistors defective or not in their clips. 
(e) Defective input or output transformer. Under 

certain conditions a signal may be obtained 
through an open transformer winding, the quality 
being very poor. Teat for continuity of winding. 

Any replacement or repair found necessary should be 
made. 

(3) NOISY REPRODUCTION 

Sometimes noisy reception may be experienced on 
these instruments. The proper procedure is first to dis- 
connect the loop or antenna and note whether or not the 
trouble is due to pick-up or is internal to the instru- 
ment itself. In most cases the trouble is due to pick-up 
caused by interfering electrical machinery connected to 
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the same D.C. line. All commutators on D.C. motors used 

in connection with electrical appliances may arc or spark 

sufficiently to cause noisy reception in a nearby receiv- 

ing set. The remedy in cases of this kind is to provide 

filters and chokes for the interfering apparatus or to 

select another antenna location that is not as susceptible 

to pick-up of this character. In apartments and hotels or 

other city locations, often an outdoor antenna substituted 

for an indoor antenna will eliminate the objectionable pick- 

up. 

On Radiolas 30A and 32 there is provided a link by 

which the lines may be grounded through two condensera. 
Experimenting with the two positions of this link will de- 

termine which position gives the better results with least 

pick-up noise. 

If the trouble is found to be internal to the Radiola 
the following pointa should be checked; 

(a) Defective Radiotrons. Try replacing all Radio- 
trons and then isolate the defective one or the 

pair by interchanging with the ones formerly 
used. 

(b) Defective grid resistors. Replace with new ones 

of good quality and the same rating. Only grid 

resistors of good construction should be used as 

those absorbing moisture or otherwise having 

changes of resistance will give noisy or distorted 

reproduction. 
(c) Dirty line switch contacta. A dirty or high 

resistance contact of the line switch may cause 
noisy reception. 

(d) Dirty or poorly soldered connections. Examine 
all connections in the Socket Power Unit and 
heat any dirty or poor connection until a new 
joint is formed. 

(4) GRADUALLY DEVELOPED DISTORTED REPRODUCTION 

Should the Radiola or Loudspeaker output became poor 

with distorted reproduction check the following: 

(a) Incorrectly connected "C" battery. Connect ~C" 

battery correctly and replace damaged Radiotrons. 
(b) Shorted 2 Mfd. condenser. A shorted 2 Mfd. con- 

denser will cause the wrong "C" bias to be applied 
to one tube with possible damage to the Radiotron. 

Replace the condenser and replace the Radiotron if 
it has became damaged. 

8 
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(a) Defective or open grid resistor. This would 

cause one of the Radiotrons to became defective 

through receiving an improper grid bias in the 

case of a defective grid resistor or no bias in 

the case of an open grid resistor. 

(5) RADIOTRONS UI -1710 LIGHT BUT RADIOTRONS UX-199 

IN RECEIVER DO NOT LIGHT 

If the Radiotrons UX-171A in the socket power unit 

light, and the Radiotrons UX-199 in the receiver do not 

light the trouble is due to a shorted filter condenser. 

in the socket power unit. This would be the 7 MFD. con- 

denser in the RCA 104 Loudspeaker or the 6 Mfd. condenser 

in the Radiola 30A and 32. The defective condenser must 

be replaced. 

PART II - D.C. SOCKET POWERED RADIOLA 30A 

D.C. socket powered Radiola 30A is identical to 

-the A.C. Model in all respects with the exception of 

the Socket Power Unit consisting of four Radiotrons 

UI -171A connected in a push-pull amplifying circuit. 

The output transformer is designed for use with RCA 

Loudspeaker 100A. 

The serviceman is referred to the regular RCA 

Radiola Service Notes for information about the re- 

ceiver assembly. The present Service Notes deal only 

with the socket power unit used in the D.C. Radiola 30A. 

(1) FUSE BLO 

The fuse block is placed in the circuit to pre- 

vent a possible short in the S.P.U. from blowing the 

house fuses and also to prevent damage to the Radiola 
from such a short circuit. This fuse block contains 

two 3 -ampere fuses and larger fuses should never be 

inserted in this block. 

Should a fuse blow on being inserted in its 

socket or when the input plug is connected, disconnect 
the Radiola inmiediately from the lighting circuit and 

look for: 

(a) Shorted input plug. Examine input plug 
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mounted on Socket Power Unit for a possible 
short. 

(b) Shorted or grounded wiring. The negative side 
of the line is not grounded and therefore all 
wires should be examined for a possible short 
or ground. Special attention should be given 
to the various connections. 

(c) Shorted 2 Mfd. grounding condensers. Should 
both of these condensers become shorted they 
would constitute a dead short across the line. 
Such defective condensers must be replaced. 

(2) LINE SWITCH 

The line switch on D.C. socket powered Radiola 30A 
has four positions, the correct voltage for each position 
being stamped on the cover adjacent to each contact. Fac- 
ing the rear of the Radiola from left to right the posi- 
tions are 120-125, 115-120, 110-115, 105-110. When mak- 
ing an installation it is very important to measure the 
line voltage with a D.C. voltmeter and set the switch at 
the correct position for that particular voltage. If a 
voltmeter is not obtainable, the power company can fur- 
nish the correct rating. 

(3) CONDENSER BANK 

Two condenser banks are incorporated in D.C. socket 
powered Radiola 30A, one 10 Mfd. and one 12 Mfd. The 12 
Mfd. condenser block consists of one 6 Mfd. filter con- 
denser and two 2 Mfd. grid blocking condensers and two 1 
Mfd. grounding condensers. The 10 Mfd. condenser block 
contains the extra filter condensers normally in the A.C. 
package used with the eight -tube catacomb. The internal 
connections of each condenser bank re shown on a diagram 
mounted on the aide of each unit. To properly test any 
condenser eharge it with the 110 -volt line current and 
after waiting 30 seconds discharge it with a screw driver. 
A defective condenser will be identified by its inability 
to hold a charge. 

(4) VOLTAGE READINGS 

The following voltage readings should be obtained 
at the terminal strip located at the rear of the Socket 
Power Unit. The terminal numbers are shown in Figure 2 
and are numbered consecutively from left to right, fac- 
ing the rear of the Radiola. 

10 
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VOLTAGE READINGS 

Terminals Correct Effect 

1 to 8 

2to3 
3 to 4 

11 to 12 

11 to 13 

31 volts with all Radiotrone lit 
and battery setting near "Soft" 

21.5 volts normally 
41 volts normally 
16 1/2 or 18 volts with new "C" 
battery 

22 1/2 volta with new RC" battery. 
If this voltage is below 20, the 
"C" battery should be replaced 

Figure 1 -- Reference numbers used in continuity teat 
table showing location of tube sockets in S.P.U. hen 

viewed from the rear of the Radiola. 

(5) CONTINUITY TESTS FOR SOCKET POWER UNIT 

The following continuity test table covers all 
circuits of the D.C. socket powered Radiola 30A S.P.U. 
The terminai numbers in the first column refer to 
terminal connections in the S.P.U. viewed from the 
rear counting from left to right. (See Figure 2.) 
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Tube socket contacts (G1, P4, F2, etc.) noted in col- 

umn one refer to Figure 1. Before running this teat remove 

all connections from the terminal board at the rear of the 

S.P.U. and also the input plug and the Radiotrons. Ascer- 

tain that fuses are screwed tight into their respective 

"lockets. 

TERM. 
STRIP 1 2 3 .4 

-A 49% +45 0 

INPUT ux. 
TRANS. 111A 

2MFD, 

S 
n1E 111A 

5 
ME UX-111A 

4 

1ï'tWï 

OUTPUT 
TRANS. 

I 67 O 8 9 O 11 12 13 C4-11. I 

--,r' RF D 05Ç :C -16)i-234 Cop, TO 

OUTPUT 
BY-PASS CONDENSERS 

OR -18 FRAME 

Figure 2 -- Radiola 30A D.C. Socket Power Unit 
schematic circuit with terminal connections, 

plate, grid and filament voltages. 

The testing equipment conciata of a voltmeter with 
battery voltage sufficient to give approximately fill scale 
deflection when connected directly across battery terminals 
- for example, a 45 -volt »B~ battery unit connected in 

aeries with a voltmeter having a zero to 50 -volt scale. 

A pair of hee}dphonea connected in series with a 4 1/2 volt 

"C~ battery may also be used. Discharge the filter con - 

dansera by short-circuiting their terminals with a screw 

driver before starting test. 

12 
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CONTINUITY IESTS FOR SOCKET POPPER UNIT 

Terminals : Correct : Incorrect Effect Caused by 
: Effect . 

Outside contacts 
of line switch 

One side of input 
plug to I. F1 

One side of input 
plug to 4 F2 

4 to 5 

6 to 7 

4 to 8 
i to 9 

1 to 10 

9 to 10 

12 to G1 
12 to G2 
G1 to G3 
G2 to G4 
13 to G3 

: closed 

closed 

closed 

closed 

: closed 

13 to G4 

P1 to P2 

P3 to p4 

14 to Frame 
Frame to one side . 

of input plug . 

Frame to other aide: 
of input plug 

: Open line resistance unit 

: Open resistance unit 

: Open resistance unit 

: Open primary of input 
transformer 

: Open secondary of input 
. transformer 

open : Shorted 1 Mfd. condenser 
open : Shorted 1 Mid. condenser 
open : Shorted 1 Mfd. condenser 
open : Shorted 1 Mfd. condenser 
closed : Open 1/2 sec. input trans. 
closed : Open 1/2 sec. input trans. 
open : Shorted 2 Mfd. condenser 
open : Shorted 2 Mfd. condenser 
cloned : Open grid resistor 
(weak) 
closed : Open grid resistor 
(weak) 
closed : Open primary of output 

transformer 
closed : Open primary of output 

transformer 
closed : Open ground connection 
open : Shorted 1 Mfd. condenser 

open : Shorted 1 Mfd. condenser 

PART III - D.C. SOCKET POWERED RADIOLA 32 

D.C. Socket powered Radiola 32 is identical to 
the regular A.C. model with the exception of the socket 
power unit. In the D.C. Model the power amplifier con- 
sists of four Radiotrons UX-171A connected in a parallel 
push-pull circuit, giving en output equal to the Radio - 
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tron UX-210 used in the A.C. Models. Parts other than 

the S.P.U. are identical in both models and any service 

information needed will be found in the regular "Radiola 

32 Service Notes." 

The present Service Notes deal only with the Socket 

Power Unit used in the D.C. Radiola 32. 

(1) FUSE BLOCK 

The tuse block in the D.C. socket powered Radiola 

32, as in the D.C. socket powered Radiola 30A already 

noted, is placed in the circuit to prevent a possible short 

in the S.P.U. tram blowing the house fuses and also to 

prevent damage to the Radiola from such a short circuit. 

Two 3 -ampere fuses are used and larger tuses should never 

be inserted in this block. 

Should a fuse blow on being inserted in its socket 

or when the input is connected disconnect the Radiola 
immediately from the lighting circuit and look for: 

(a) Shorted input plug. hxamine input plug mounted 

on Socket Power Unit for a possible short. 

(b) Shorted or grounded wiring. The negative side 

of the line is not grounded and therefore, all 

wire ahould.be examined for a possible short 
or ground. Special attention should be given 
to the various connections. 

(c) Shorted 2 Mfd. grounding condensers. Should 
both of these condensers become shorted, they 

would constitute a dead short across the line. 

Such defective condensers must be replaced. 

(2) LINE SWITCH 

The line switch on D.C. socket powered Radiola 32 

has four positions, the correct voltage for each position 
being stamped on the cover adjacent to each contact. 1'ac- 

.ing the rear of the Radiola and reading from left to right 

the positions are 120-125, 115-120, 110-115, 105-110. When 
making an installation it is very important to measure the 
line voltage with a D.C. voltmeter and set the switch at 
the correct position for that particular voltage. If a 

voltmeter is not obtainable the power company can furnish 
the correct rating. 

(3) CONDENSER BANK 

The condenser bank of D.C. socket powered Radiola 32 
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consista of a 6 Mfd. filter condenser, two 2Mfd. grid 
blocking condensers and two 1 Mfd. line condensers all 
contained in one metal container. The internal con- 
nections of this condenser bank are shown on a diagram 
attached to the side of the container. To test these 
condensers the 110 -volt D.C. line is used to charge each 
condenser and, after westing 30 seconds, the condenser 
is discharged by short circuiting the terminals with a 
metal screw driver. A condenser that will not hold its 
charge is defective and should be replaced. 

(4) VOLTAGE READINGS 

Referring to Figure 3, the following voltages 
should be obtained at the terminal strip of the Socket 
Power Unit. The terminals noted in the first column 
of the tabulated text refer to the terminals viewed 
from the rear of the S.P.U. counting from left to right 
and omitting the first four terminals which are for the 
input and output of the S.F.U. 

Terminals Correct Voltage 

1 to 3 

3 to 4 

4 to 5 

31.0 volts, normally with all Radio- 
trona lit and battery setting near 
"Soft" 

21.5 volts normally 
41 volta normally 

The "C" battery terminals are located on the fuse 
block. A check of the voltages should be made as in- 
dicated at the terminals. If the 22 1/2 volt terminal 
reads leas than 20 volts the battery should be replaced. 

(5) CONTINUITY TATS FOR SOCKET POWER UNIT 

The following continuity test table covers all cir- 
cuits of the D.C. Radiola 32 S.P.U. The terminal numbers 
in the first column refer to terminal connections in the 
S.P.U. viewed from the rear counting from left to right 
and omitting the first four terminals which are the input 
and output terminals. (See Figure 3.) Tube socket con- 
tacts (Fl, G3, P4, etc.) noted in column one refer to 
location of tube sockets in S.P.U. counting from left to 
right when viewed from rear of Radiola. Before running 
this test remove all connections from the terminal. 
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board at the rear of the S.P.U. and also the input plug and 

Radiotrona. See that fuses are screwed tight into their 

respective sockets. 

The testing equipment coneiet8 of a D.C. voltmeter 

with battery voltage sufficient to give approximate full 

OUTPUT 
TRANS, 

11, 
1 

z a 

a 
0-22 2 

-16'/2 OR 

-18 
o+C 

ó1 2clr 3 . 4 . 5 üIELD 
-A+C eiD. +A -B +45 ±9Ó G 7 

(oMFD. 1 MFD. 

1MFD 

-ci 4 
9 

14 b. 14" 14 

TERM. STRIP. 

Figure 3 -- Radiola 32 D.C. socket power unit schematic 

circuit with terminal connections and voltages. 

scale deflection when connected directly across battery 

terminals - for example, a 45 volt "B" battery unit con- 

nected in series with a voltmeter having a zero to 50 -volt 

scale. A pair of headphones connected in series with a 

4 1/2 volt "C" battery may also be used. Discharge the 

filter condensers by short - circuiting their terminals 

with a screw driver before starting teat. 
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CONTINUITY TESTS FOR SOCKET PO?TKR UNIT 

Terminals : Correct : Incorrect Effect Caused by 

: Effect . 

Across input : Closed 
terminals 

Across output : Closed 
terminals 

3 to 5 : Closed 

One aide of input: Open 
plug to ground : 

Other side of : Open 
plug to ground : 

5 to 4 of input : Closed 

plug 
4 of input plug : Closed 

to P1 or P3 
4 of input plug : Closed 

to P2 or P4 

: Open primary of input 

. transformer 

: Open secondary of output 

transformer 
: Open tapped resistance unit 

: Shorted 1 Mfd. condenser 

: Shorted 1 Mfd. condenser 

: Open filter reactor or 
tapped resistance unit 

: Open 1/2 primary of output 
transformer 

: Open 1/2 primary of output 

transformer 

- 16 1/2 to G1 
or G3 

Closed : Open 1/2 of secondary of 
input transformer 

- 15 1/2 to G2 : Closed : Open 1/2 of secondary of 

or G3 . input transformer 

G1 to G3 : Open : Shorted 2 Mfd. condenser 

G2 to G4 : Open : Shorted 2 Mfd. condenser 
- 22 1/2 to G3 : Closed : Open grid resistor or if loud 

: (Weak) : click, shorted grid resistor 

- 22 1/2 to G4 : Closed : Open grid resistor or if loud 

: (Weak) click, shorted grid resistor 
} F1 to F of 

input plug 
: Closed Open filament resistance or 

line resistance 

F2 to e of 
input plug 

: Closed : Open filament resistance or 

line resistance 

PART IV - RCA D.C. SOCKET POWERED LOUDSPEAKER 104 

RCA D.C. Socket Powered Loudspeaker 104 is identical 

to the regular A.C. model with the exception that the 

Socket Power Unit is designed to operate from the regular 

110 -volt D.C. lines. This loudspeaker contains a power 

amplifier consisting of four Radiotrons UX-171A connected 

in a push-pull circuit and furnishes a ^B" voltage supply 
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to any receiver and complete plate grid and filament 
voltages for Radiolas 25 or 28 when used in conjunction 
with the proper A.C. Package. 

The reproduction obtained and the general appearance 
is the same as that of the A.C. Models. 

While the present Service Notes cover problems that 
may occur it will be found that very little service work 
will be required on this loudspeaker because of its excel- 
lent design and good construction. 

(1) LINE SWITCH 

A line switch is provided for adjusting the Loud- 
speaker to various line voltages - satisfactory operation 
being secured over the range of 105-125 volts. The knob 
of this switch is located on top of the Socket Power Unit 
and the various positions are numbered from 1 to 4. The 
correct voltages for these various positions are as follows: 

1. 120-125 
2. 115-120 
3. 110-115 
4. 105-110 

When an installation is made the voltage of the line 
should be measured and the switch set at the correct posi- 
tion for the particular line in use. If a voltmeter is not 
obtainable the correct oltage may be secured from the power 
company. If neither can be readily obtained the switch 
should be set at the lowest point at which satisfactory 
operation may be secured. 

(2) CONDENSER TESTS 

The 7 Mfd. filter condenser and the two 2 Mfd. grid 
blocking condensers can be tested by disconnecting them 
tram the circuit and charging them with the 110 -volt D.C. 
line. After charging wait 30 seconds and discharge them 
by short circuiting their terminals by means of a screw 
driver. A condenser that will not hold its charge is 
defective and should be replaced. 

(3) VOLTAGE READINGS 

The following voltages should be obtained at the ter- 
minal strip located at the rear of the Socket Power Unit. 
The terminal strip numbers shown in Figure 4 are located 
consecutively from left to right when facing the Loudspeaker 
tram the rear, omitting the first four terminals which are 
for the input and output of the loudspeaker. With the 
loudspeaker and receiver in normal operation the following 
readings should be obtained on a D.C. voltmeter. 

18 
www.americanradiohistory.com



VOLTAGES FOR LOUDSPEAKER SUPPLYING "B" 
CURRENT ONLY. LINK BETWEEN TERMINALS 

1 AND 2 

Terminala erect Voltage 

1 to 4 45 

1 to 5 90 

lto6 161/2or18 
l to 7 22 1/2 

VOLTAGES FOR LOUDSPEAKER SUPPLYING 
"A", "B" AND "C" POWER TO RADIOLAS 

25 or 28. LINK BETWEEN TERMINALS 2 AND 3 

Terminals Correct Voltage 

1 to 3 31 
3 to 4 21.5 
4 to 5 41 
1 to 6 16 1/2 or 18 
1 to 7 22 1/2 

Should the readings on the "C" battery terminals 

1 to 7, show less than 20 volta replace the "C" battery. 

(4) USING RCA D.C. SOCKET POWERED LOUDSPEAKER 104 

WITH RADIOLA 25 OR 28 FOR COMPLETE SOCKET 

POWER OPERATION 

RCA D.C. Socket Powered Loudspeaker 104 may be 

used in conjunction with Radiolax 25 and 28 by using 

the regular A.C. Package furnished for this purpose. 

However, when making an installation of this kind the 

following deViations from the procedure outlined in A.C. 

Package Instruction Book should be observed: 

1. Resistor Unit UP -591 is not used. 

2. Instead of opening the link as on an A.C. mach- 

ine, the position of the link is changed to ter- 

minals 2 and 3 (Figure 4). 

19 

www.americanradiohistory.com



(5) CONTINUITY CIRCUIT TESTS 

The tabulated continuity teats cover all circuits 
of the Socket Power Unit. The terminal numbers in column 
one refer to the terminals in the S.P.U. viewed from the 
rear counting from left to right and omitting the first 
four terminals which are the input and output terminals, 
(See /figure 4). Tube socket contacts (G1, F2, etc.) noted 
in column one refer to location of tube sockets counting 

01 02 03 04 05 (o 

+C -A UNK -8+A +45 +90 -1(0 /2 
OR 18 

OT 8 d9 TERM. STRIP. 
4272 FIELD 

Figure 4 -- RCA Loudspeaker 104 D.C.- socket power unit 
schematic circuit with terminal connections and 

"A", "B" and "C" Voltages. 

from left to right when viewed from rear of Loudspeaker. 
Before running this test remove all connections from the 
terminal board at the rear of the S.P.U. and also the 
input plug, Radiotrons and link. A pair of headphones 
with at least 4 1/2 volts in series, or a voltmeter with 
voltage sufficient to give full scale deflection when 
connected directly across the terminals, should be used 
in making this teat. Discharge the filter condenser by 
short-circuiting its terminals with a screw driver before 
starting test. 
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CONTINUITY T'TS FOR SOCKET POWER UNIT 

Terminals :Correct : Incorrect Effect Caused by 
:Effect 

Across input : Closed : Open primary of input 
terminals transformer 

Across output : Closed : Open secondary of output 
terminals transformer 

G1 to G4 : Closed : Open secondary of input 
transformer 

G 
G1 to G2 : Open : shorted 2 Mfd. condenser 

G3 to G4 : Open : Shorted 2 Mfd. condenser 

P1 to P4 : Closed Open primary of output 
transformer 

1 to - 22 1/2 : Closed : Open 1/2 secondary of 
input transformer 

G4 to 7 : Closed : Open 1/2 secondary of input 
transformer or grid resin- 

: tance unit 

G2 to 6 : Closed : Open or defective grid resistor 
: (Weak) If loud, shorted grid resistor 

G3 to 6 Closed : Open or defective grid resistor 
(Weak) If loud, shorted grid resistor 

F2 to 4 of : Closed : Open filament resistor or tapped 
input plug resistor 

73 to of Closed : Open filament resistor or tapped 
input plug resistor 

5 to input : Closed : Open filter reactor or tapped 
plug resistance unit 

2 to 5 : Closed : Open resistance unit 
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A WORD OR TWO ABOUT SERVICE 

Service goes hand in hand with sales. The well informed RCA Dealer renders 
service at time of sale in affording information as to proper installation and upkeep. 
Subsequent service and repair may be required by reason of wear and tear and mis- 

handling, to the end that Radiola owners may be entirely satisfied. 

Obviously this service can best be rendered at point of contact and therefore Deal- 
ers and Distributors who arc properly equipped with a knowledge of the design and 
operation of Radiolas occupy a favorable position to contract for this work. 

To assist in promoting this phase of the Dealers business the Service Division of 
the RCA has prepared a series of Service Notes-of which this booklet is a part- 
containing technical information and practical helps in servicing Radiolas. 

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

In addition to supplying the Service Notes the RCA, through its Service Stations, 
has available to Dealer and Distributor the services of engineers who are qualified to 
render valuable help in solving service problems. 

Property of Radio Corporation of America. Confidential and to he used only by its 
authorised distributors and dealers in furnishing servire in connection with its apparatus. 

Cnpyrrighl, 1927-Radio Corporation of Ames ua. 
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REPRODUCER PANEL ASSEMBLY 

Figure 1-Rear view (doors removed) of RG:1 Radiola a2 
showing the reproducer, panel assembly, rectifier power 

amplifier and look assembly 
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RCA RADIOLA 32 
SERVICE NOTES 

Prepared By 

RCA SERVICE DIVISION 
R32-1 

INTRODUCTION 
RCA Radiola 32 is a complete, self contained socket power radio broadcast receiver 

of the super -heterodyne type. Essentially it consists of the well known RCA Radiola 
28 and RCA Loudspeaker Model 104 combined in a de luxe cabinet with all the re- 
finements necessary to ensure the utmost in sensitivity and selectivity together with 
tone quality of the reproduced signal. (See Figure L) 

Many service problems common to receivers of this type have been eliminated 
in the inherent design of the Radiola. 

The service notes are divided into three parts, namely, Part I, Panel Assembly and 
Loop; Part II, R.P.A. Assembly and Reproducer Unit; and Part III, Making Re- 
placements. 

PART I -PANEL ASSEMBLY AND LOOP 

(1) RADIOTRON SEQUENCE 
Radiola 32 is designed to operate with seven UX-199 Radiotrons in the receiver 

assembly. Facing the panel and counting from left to right, the input is brought into 
the third Radiotron, which is a stage of tuned radio frequency amplification. 

The output of the third Radiotron then goes to the first tube on the left, which 
is the frequency combining tube or first detector. The output of the fifth Radiotron, 
which is the oscillator, is also fed into the first Radiotron, the resultant combining of f re- 
quencies forming an intermediate frequency. 

The intermediate frequency signal now passes through tube No. 2, which is the 
first stage of intermediate frequency amplification, then skipping tube No. 3, it passes 
through tube No. 4, which is the second intermediate frequency stage. 

From Radiotron No. 4 the signal is fed into No. 6, which is the second detector. 
The audio frequency current is then fed through Radiotron No. 7 and into Radiotron 

In DLT In I,F 

f- 

__-_ ------- 

OSC. 1 2oDET IsT A.F. 

J 

RADIO FREQUENCY (SIGNAL') CURRENT 
LOCAL OSCILLATOR FREQUENCY CURRENT 
INTERMEDIATE FREQUENCY CURRENT 
AUOIO VREOUENCY CURRENT 

L 

Figure 2-Radiotron sequence and path of the differeslt currents 
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UX-210 of the R.P.A. unit. Figure 2 illustrates the Radiotron sequence and the path 
of the different currents through them. 

(2) RADIOTRON SOCKETS 
In placing Radiotrons in their respective sockets care should be exercised to make 

certain that the two large pins and two small pins of the Radiotrons are placed into 
the two large holes- and two small holes, respectively. If a Radiotron will not fit into 
a socket without considerable pressure being applied, the trouble is probably due 
to excessive solder on one or more of the prongs. This may be removed with a file or 
knife. Never try to force a Radiotron into its socket. The design is such that they 
should fit in snugly without force. It might be possible by exerting considerable 
pressure, to force the prongs into the wrong holes, resulting in a filament burn -out. 

(3) RADIOTRON PRONGS 
Dirty Radiotron prongs may cause noisy operation. They should therefore be 

carefully cleaned occasionally with a piece o f fine sandpaper. The use of emery cloth 
or steel wool is not recommended. Before re-inserting Radiotrons in the socket 
shelf, wipe the prongs and base carefully to make certain that all particles of sand 
are removed. 

(4) LOOSE. RHEOSTAT CONTACTS 
To get at the rheostat contacts the panel must be released and pulled out of the 

rear of the cabinet. This is done by removing the four bolts that hold the panel in 
position. First, however, the wire which is threaded through each bolt must be re- 
moved by unsoldering it at its splice. With the bolts removed, the cable connected 
to the terminal strip at the rear must be disconnected and dropped so as not to inter- 
fere with the removal of the panel. The panel may then be removed and the rheostats 
examined. (See Figure 3.) 

The square head set screw holding the contact arm to the shaft may now be 

loosened and the contact arm readjusted or removed and bent so that it will make 
positive contact with the resistance strip, making certain that the resistance strip is 

clean where contact is made. Tighten set screw and slip panel assembly back into cabinet. 
When doing this it is very important to see that the panel is supported on the rubber 
strips it formerly rested upon and that it does not touch any part of the cabinet, includ- 
ing the apron hanging from the top of the cabinet. When viewed from the front 
this apron appears to touch the top front panel, but actually it does not. If it does 
touch, serious microphonic trouble will result. After ascertaining that the panel is 

in its proper position the four bolts, washers and locking wire should be returned to 
their original .positions. 

(5) DRUMS FAILING TO HOLD POSITION 
When adjustment is necessary due to the tuning drums slipping their position, 

the following procedure should be used: 

(a) Remove panel from cabinet and re -adjust tension screw on the inside of the 
drum. This screw controls the pressure of the friction shoe against the shaft of the 
opposite condenser. If one drum turns too hard when the other is held, the tension 
screw may be slightly loosened. 
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(b) Should the frequency range be off calibration, ascertain whether or not the 
drum control is in proper relation to the condenser plates. When the drum control is 
set for minimum frequency the rotor plates of the condenser should be entirely inside 
the stator ones. 

(6) OUTER EDGE OF DRUM CONTROL SCRAPING AGAINST 
ESCUTCHEON PLATE OF PANEL 

The adjustment of control drums in this condition is attended by noisy reproduction 
in the loudspeaker, and may be due to either or both of the following causes : 

(a) Warped drum control. Check by placing a straight edge on the outer flat 

CATACOMB - , - y . , , ; . ; R.F. COIL 

OSCILLATOR 

COIL 

MAIN TUNING 

CONDEN5ERS- 

AUXILIARY 

VOLUME CONTROL 

VOLUME 

CONTROL RHEOSTAT 

Figure 3-Rear view of panel aaxemóly 

LOOP COMPENSATING 
CONDENSER 

NEUTRALIZING 

CONDENSER. 

FILAMENT 
RHEOSTAT 

surface of the knurled drum control and note any irregularity of movement by slowly 
rotating the drum. If the drum control is badly warped it will be necessary to re- 
place it. 

(b) Condenser improperly aligned. To correct this condition remove front panel 
as described in Part I, Sec. 4 and adjust the mounting screws of the condenser. The 
two mounting screws that hold the back end plate of the condenser pass through elon- 
gated holes in the metal frame, thus allowing a degree of play sufficient for adjust- 
ment purposes. 

(7) NOISY RECEPTION CAUSED BY SCRAPING DIALS 
Occasionally noisy reception is encountered which cannot be traced to electrical 

causes. A close inspection of the dials will show the cause of this trouble. 
The tuning drums may be thrown out of alignment, causing the metal dials to 

scrape against each other. This scraping, while not in any way connected with 
the electrical circuits, affects the characteristics of the circuits and results in distorted 
sound reproduction from the loudspeaker The remedy consists of adjusting the drum 
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set screws to provide the necessary clearance so that scraping will not take place. 
If adjusting these hex nuts or set screws does not provide the necessary clearance, the 
points touching should be filed until the metal dials clear each other. Care should be 

taken when filing to prevent scratching the dials. 

(8) OPEN LOOP 
In the Radiola.32, the loop may be entirely disconnected from the set and nearby 

local stations heard when both the left and right-hand drum controls are in their nor- 
mal position for a given local station. In this case, the windings of the tuned radio 
frequency circuit act as a small loop, furnishing the necessary pick-up. 

R. F. SWITCH 

MnM/w 
4 MEG. 

7.0005 
M. F. 

,-25T" TURN 

50 TURNS 
# 20 D.S.C. 

ON 21/i DIA 
TUBE 

'-,00023 

4.5 - 
VOLTS T 

+ 

MILLIAMMETER 

UX-199 

30 OHMS 

45 
VOLTS - 

Figure 4-Schematic circuit diagram of the radio frequency and audio 
frequency oscillator 

It will be somewhat difficult, therefore, to tell whether or not the loop circuit is open 
without testing it for continuity. In general, if the center terminal of the loop were 
open, very little effect on local stations would be noted. If either leg of the loop were 

open, signal strength from local stations would be considerably reduced. It is doubt- 
ful whether distant stations would be heard at all. 

The complete loop circuit may be tested for continuity with a battery in series 
with a lamp, voltmeter or headphone. Place one battery lead on terminal No. 9 count- 
ing left to right on the catacomb terminal strip, and the other first on terminal No. 6 

and then on No. 8. Terminal No. 9 goes to the center tap of the loop and terminals 6 

and 8 go to the opposite sides of the compensating condenser directly across the loop. 
If test from 9 to 8 or 9 to 6 shows open, look for: 

(a) Open at point where leads are connected to catacomb terminal strip. 
(b) Broken loop connection. 

The symptoms of a broken loop condenser pig -tail will be similar to those for an 

open loop. This pig -tail should therefore be carefully checked. 
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(9) LOOP COMPENSATING CONDENSER 

The loop compensating- condenser is connected in shunt to the loop circuit to com- 

pensate the loop for increased distributed capacity in the radio frequency windings. It 
is adjusted at the factory to properly balance the loop and should, therefore, not be 

tampered with unless proper facilities are available for correctly adjusting it. 

The most noticeable need for readjusting the compensating condenser occurs when 

the Radiola seems to have lost its ability for distant reception. The necessary adjust- 

ing equipment consists of a calibrated R.F. oscillator and a non-metallic screw driver 

at least 8 inches long. The circuit diagram and general appearance of the oscillator 

Figure 5-Complete model of R.F. and A.F. oscillator 

is shown in Figures 4 and 5. The coil consists of 50 turns of No. 20 D.S.C. wire 

wound on a 2Y2 -inch tube with a tap taken off at the 25th turn and connected to 

the negative leg of the filament. The variable condenser has a capacity of .0005. This 

oscillator will cover the frequency range of 550 to 1500 R.C. (200 to 546 meters) 
very efficiently. The grid condenser and leak will modulate the output when the oscil- 

lator is used as an A.F. oscillator. The meter is a standard 0-5 milliampere meter. A 

4-megohm grid leak and .00025 grid condenser is used. A 45 -volt "B" battery for 
plate supply and a UX-199 Radiotron will be found to have ample power output. 
This oscillator will be useful in servicing all types of receivers, adjusting compensating 

condensers on other Radiolas of this type and neutralizing Radiola 20. It will amply 

repay the dealer for the small outlay of material and labor required. 
Having made certain that the trouble does not lie elsewhere, the following method 

should be employed to determine if adjustment of this condenser is necessary: 
(a) Remove tubes from Radiola catacomb. 
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(b) Disconnect the three loop leads from terminals 6, 8 and 9 of the catacomb 
terminal strip. 

(c) Place oscillator into operation at 1500 K.C. with the exploring coil in an 
inductive relation to the tuned R.F. coil of the panel assembly-Left end of long coil 
facing panel from the front. This can be conveniently done outside of cabinet. 

(d) Now move the left tuning drum, leaving the right one in the position of 
the extreme low frequency end, until a dip is noted in the meter. Adjust this drum for 
maximum deflection. 

(e) Now without disturbing the setting of the oscillator, move it to the bottom 
of the loop compartment in an inductive relation to the loop. Reconnect the three loop 
leads to the terminal strip. 

(f) If the circuit is properly compensated, there will be a deflection obtained 
when the loop is connected with the oscillator in its new position. 

1'igure G-:Idjuxting the loop conipematting co Jul euxcr 

If no deflection is obtained under these conditions, the loop compensating con- 
denser should be adjusted until a maximum deflection is obtained with the left tuning 
control in the position for the maximum deflection previously obtained with the oscil- 
lator at the R.F. coil. (See Figure 6.) 

Repeat operation at 550 R.C. and make readjustment if necessary. Generally 
when the compensating condenser is adjusted at one frequency it will be found to be 
correct at all other frequencies. 

This method of adjusting these circuits by use of a milliammeter in the plate cir- 
cuit of an R.F. oscillator is much more accurate than any method that uses an audible 
indication of resonant points. The reason for this is that a meter is much more sensi- 
tive to small variations of current than the human ear is to small changes of sound 
intensity. 

(10) WEAK SIGNALS DUE TO HIGHLY SHIELDED LOCATION 
There may be found an occasional location so badly shielded that an external pick- 

up will be necessary. Installations in steel buildings are at times troubled with this 
shielding effect. Should this phenomenon manifest itself, a short antenna of insulated 
wire not over 25 or 30 feet in length may be erected outside of the building or may be 
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conveniently hung out of a window, although it would, of course, be better to get it 
away from the absorbing effect of the building, if possible. This antenna should be 

connected to the antenna coupling coil terminal strip at the terminal designated "A". 
To the other terminal designated "G", a wire should be attached and connected to a 

good ground. (See Figure 7.) This should preferably be a cold water pipe or radia- 

tor and should be connected by means of an approved ground clamp. 

Thus installed the loop will lose its directional effect, one position giving maxi- 

mum signal strength on all signals. All other tuning adjustments will remain the same 

as when using only the loop as a pick-up device. 

Figure 7-Connecting antenna and ground leads to the antenna 
coupler terminals 

(11) OSCILLATION 
Radiola 32 may oscillate over portions of the tuning scale or throughout its entire 

range. When this trouble is encountered, it may be due to one of the following causes: 

(a) Defective neutralizing condenser inside of the catacomb. The remedy in this 

case is to replace the entire catacomb. However, before assuming this is the trouble all 

other possible causes should be checked. 
(b) Loop neutralizing condenser connected across terminals 7 and 8 of the cata- 

comb terminal strip out of adjustment. 
A procedure for properly adjusting the loop neutralizing condenser follows. The 

necessary equipment is a modulated oscillator, described in Part I, Section 9, a 

"dummy" Radiotron (made by removing one filament prong of an otherwise O.B. Ra- 

diotron UX-199), a non-metallic screw driver and a 50 -ohm compensating resistance. 

1. Place the modulated oscillator into operation at 1000 B.C. about 20 feet 

from Radiola. 
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2. Tune in signal from oscillator in usual manner, adjusting all controls for loud- 
est signal. 

3. Now remove Radiotron No. 3, counting from left to right facing the front of 
the Radiola, and replace with the "dummy" Radiotron. Also connect the 50 - 
ohm compensating resistance across terminals 3 and 4 of the catacomb resis- 
tance strip. 

4. With the foregoing changes the oscillator signal should be very weak or not 
heard at all. If it is heard, even though weak, break .the wax seal of the neu- 
tralizing condenser adjusting screw and alter the condenser capacity until 
there is a minimum signal heard in the reproducer unit. If the volume control 
is reduced so that the neutralizing adjustment will cause the signal to just dis - 

CLEARANCE 

FELT FELT METAL 
BUSHING -7', WASHER WASHER 

'16 CLEARANCE 

FELT 
INSULATING --1,^ 

PAD 07 
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WASHER YR LOCKING SULTS 

FELT 
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,FELT STRIPS 
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BAFFLE BOARD . BUSHING 

`FELT INSULATING PAD 

Figure 8 --Panel assembly and reproducer supports with 
felt and rubber insulation to prevent microphonic action 
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appear, a proper adjustment has been found, and the adjusting screw should 
be again sealed with ordinary sealing compound to prevent any change. 

5. The "dummy" Radiotron and the compensating resistance is now removed and 
the set is returned to normal operation. 

(12) HOWLING 
Howling may be caused either by a microphonic Radiotron in the catacomb, or by 

some part of the panel assembly or reproducer unit not being properly insulated 
from the cabinet. 

In the case of a microphonic Radiotron UX-199 in the catacomb, the sound 
waves set its elements into vibration which in turn is reproduced in the loudspeaker. 
Conditions being favorable, the howl will increase in intensity. If a microphonic adapter 
is used with the detector tube, it should be placed so that no part of it will touch 
any part of the panel assembly except at the catacomb. A microphonic adapter touch- 
ing the panel assembly may cause howling. After ascertaining that this is not the 
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trouble, the Radiotrons should be interchanged, remembering that Radiotrons 1, 3 
and 6 are the most sensitive to microphonic conditions. 

If interchanging the Radiotrons dies not remedy the howling condition, an inspec- 
tion must be made of the cushion supports of the panel assembly and reproducer unit. 
(See Figure 8.) The panel assembly rests on rubber strips. The bolts holding this 
frame are provided with large rubber washers. The panel assembly resting on the 
rubber strips should not touch any part of the cabinet. The front panels should be 
carefully examined to see that they do not touch either side of the cabinet or the 
apron hanging from the top of the cabinet. If the panel assembly proves to be in the 
right position, the reproducer unit must be examined for possible microphonic action. 

The reproducer unit is suspended by four bolts, these bolts having heavy felt cush- 
ions for the unit to rest upon. Also on the front, a felt ring is provided on the 
baffle plate. The baffle plate is also cushioned to the cabinet by means of large felt 
washers. The baffle plate should be examined to make sure it does not touch any of 
the cabinet, and the reproducer should not touch the baffle plate except at the felt ring 
provided for that purpose. 

This series of rubber and felt cushions is what makes it possible to house the power- 
ful 104 Loudspeaker and Radiola 28 in one cabinet and it is imperative that they 
function properly, otherwise the result will be very bad microphonic trouble. When look- 
ing for trouble of this nature the service man should carefully check the foregoing 
points. 

(13) LOOP ASSEMBLY 
The loop of Radiola 32 is driven from a control dial on the front of the Radiola 

by means of a cable and drum arrangement. This cable may become slack after 
considerable use, or replacement may be required. 

A turnbuckle is provided to take up any slack that may develop in this cable from 
time to time. This turnbuckle is very accessible, being located beneath the panel as- 
sembly in the loop compartment. It is merely necessary to open the rear doors in order 
to make an adjustment. If the cable should be broken and require replacement, the 
new cable should be installed as described in Part III, Section 5. 

(14) BROKEN LOOP DRIVE CABLE 
Should a loop drive cable become broken due to considerable use or excessive tight- 

ening, the proper remedy is to replace the cable. The procedure for making this replace- 
ment is described in Part III, Section 5. If a new cable is not immediately available 
a temporary repair may be made provided the break is not in the section that passes 
over the cable guide, or threads through the control and drive drums. 

The two ends should be spliced together and then soldered. Splicing consists of 
interweaving the strands as with rope and not just twisting the ends together as 
in an electrical wiring splice. Splicing gives greater strength and results in a smaller 
body being formed on the cable. When soldering, use plenty of flux and a small amount 
of solder. Heat sufficiently long for all the strands of the cable to adhere to the 
solder. Placing the splice in an alcohol or bunsen flame affords sufficient heat and 
allows any excess solder to drip away. After the splice is finished the cable should 
be returned to its proper position and the slack taken up by means of the turnbuckle. 
Do not tighten the cable more than necessary to take up any slack, for otherwise it 
may break again. 
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It is to be understood that this is but a temporary repair and should be used only 

until a new cable can be procured and installed. 

(15) CATACOMB AND PANEL CONTINUITY TEST 
In making catacomb and panel continùity tests both filament control and volume 

rheostats are adjusted so that half the resistance is in the circuit; the loop connec- 

tions are removed and the power supply cable is disconnected from the terminal strip 
at the rear of the catacomb. 

A pair of headphones with at least 4/ volts in series or a voltmeter with volt- 

age sufficient to give full scale deflection when connected directly across the battery ter- 
minals are used in making the tests. This arrangement will be found to be very sen- 

sitive in checking voltage drop in various circuits. 
The contacts of the test equipment are placed across the terminals on the cata- 

comb terminal board indicated in the test table below under the column marked "Ter- 
minal," and the results should be as indicated under the column marked "Correct Ef- 
fect." If the results are negative the cause of such negative effect will be found in the 

last column under the heading "Incorrect Effect Caused By." The first column indi- 

cates the circuit under test. 
The designations "P" and "G" refer to plate and grid contacts of the socket indi- 

cated by the number following. For example, G2 would indicate the grid contact 
of the second socket; P7 would indicate the plate contact of the seventh tube socket. 

The coil numbers referred to in the right-hand column will be found in Figure 9. 

If the catacomb fails to pass any of the above tests it should be removed from 

the panel and replaced by a new one. Under no circumstances should the lead seals 

on the cover plate be broken. No marks of any kind should be made on the catacomb. 

To indicate the defect in the catacomb for future' reference, attach a tag to the cata- 
comb and note thereon the observed defect. 

The following tests will show complete continuity for both external and inter- 
nal connections of the catacomb: 

CATACOMB TESTS (Coils and Connections) 
The Radiotrons, Power Supply Cable and Loop Connections Removed 

Terminals Correct Effect Incorrect Effect Caused by: 

2 to G 1 

6 to G 3 
7 to P 3 
9 to G 2. 

9 to G 4 
10 to P 1 

10 to P 6 
11 to P 2 
11 to P 4 
11 to Terminal No. 17 
12 to G 5 

13 to P 5 

16 to P 7 
22 to G 7 

Closed 
Closed 
Closed 
Closed 
Closed 
Closed 
Closed 
Closed 
Closed 
Closed 
Closed 
Closed 
Closed 
Closed 

Open connection 
Open connection 
Open connection 
Open / coil No. 2 or resistance strip 
Open coil No. 4 or resistance strip 
Open coil No. 1 

Open coil No. 7 
Open coil No. 3 

Open coil No. 5 

Open coil No. 9 

Open connection 
Open connection 
Open connection 
Open coil No. 8 
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PANEL TESTS 

With Radiotrons, Power Supply Cable, Resistance Strip Removed and 
Loop Disconnected 

Terminals 

3 to 2 
5 to 4 

11 to 7 
13 to 11 
14 to 12 

16 to 11 (With shorted tele- 
phone plug in 1st stage jack) 

19 to 16 (With no telephone 
plug in 1st stage jack) 

22 to 21 

Correct Effect Incorrect Effect Caused by: 

Closed 
Closed 
Closed 
Closed 
Closed 
Closed 

Closed 

Closed 

Open R.F. coil 
Open volume control 
Open R.F. coil 
Open oscillator coil 
Open oscillator coil 
Defective 1st stage jack 

Defective 1st stage jack 

Open filament control 

PANEL TESTS (Condensers) 

Terminals 

8 to 6 

8 to 7 

Loop Disconnected 

Correct Effect Incorrect Effect Caused by: 

Open 

Open 

Shorted loop or compensating 
condenser 

Shorted neutralizing condenser 

(16) RESISTANCE STRIP TESTS 
The resistances of the strip mounted directly behind the catacomb can best be 

checked by a Resistance Bridge. If this is not available the voltmeter -ammeter 
method can be applied. A milliammeter with a scale of 0-500 should be used and a 
voltage applied that will give a substantial reading. A circuit diagram of this method 
is shown in Figure 10. 

The resistance may then be calculated by the use of Ohm's law. 

E 
R = (where R equals ohms, E equals volts and I equals amperes) 

I 

or ohms = 1000 
Volts 

Milliamperes 

1 

Since the current reading is taken in milliamperes (or ampere) it is necessary to 
multiply by 1000 to get the resistance value in ohms. 1000 

16 

www.americanradiohistory.com



The allowable values in ohms for the different sections of the resistance strip in 

Radiola 32 are tabulated below: 

Terminals Lower Limit Normal Upper Limit 

1-2 260 271 282 
2-3 Open Open Open 
3-4 230 236.5 243 
4-5 191 197 203 
5-6 176 183.5 191 
6-7 146 154.5 163 
7-8 137 145.5 154 
8-9 45 50 55 

A ACROSS RESISTANCE A R- E OR 1000 VOLTS 
TO BE MEASURED I MILLIAMPERES 

0-7 

0-500 

0111 

6 VOLTS 

30 OHMStie 

Figure 10-Schematic circuit diagram for resistance measurement 

(17) VOLTAGE READINGS 
The following are the voltages obtained at the catacomb terminal strip, when 

tests are taken across the terminals indicated in the table. A high resistance volt- 
meter of at least 600 ohms resistance per volt should be used. The allowable variation 
plus or minus is approximately 5 volts. 

VOLTAGE READINGS OF RADIOLA 32 

Taken at Catacomb Terminal Strip-Count Terminals from Left to Right When 
Facing Front of Radiola 32 

Terminals Correct Effect 

1 to 21 

1 to 10 

10 to 11 

Should measure 31 volts normally with all 

Radiotrons lit and battery setting near 
"Off." Positive terminal of voltmeter on 

No. 1. 
Should measure 21.5 volts normally. Posi- 

tive terminal of voltmeter on No. 10. 
Should measure 41 volts normally. Posi- 

tive terminal of voltmeter on No. 11. 
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PART II-R.P.A. ASSEMBLY AND REPRODUCER UNIT 
The R.P.A. Unit used in Radiola 32 (See Figure 11) is known by the designation 

AP -832-A. Service work in conjunction with it will be along the same lines as those 
followed in the case of Radiola 30 R.P.A. unit and RCA Loudspeaker 104. This unit is 
of particularly good design and will require very little service work. 

The reproducer unit in Radiola 32 is the standard RCA Loudspeaker Model 104 
Pot Magnet and cone assembly. This reproducer provides the utmost in quality of re- 
production, together with any desired volume without distortion. 

The unit makes use of one Radiotron UV -886, two Radiotrons UX-281 and one Ra- 
diotron UX-210. Radiotron UV -886, known as the "Ballast tube," is connected in 
the primary circuit of the power transformer. The resistance of the filament of Radio- 
tron UV -886 rises and falls rapidly with an increase or decrease of current flowing 
through it, thus maintaining a substantially constant input current. Radiotron ÚV- 
886 when used in Radiola 32 is to be used when the house lighting current is 60 
cycles only. A ventilating stack is provided to enclose this Radiotron, and the R.P.A. 
unit should not be operated unless it is in place. 

It should be understood that the electrical protective devices on Radiola 32 are 
adjusted at the factory. If for any reason a service man finds it necessary to re- 
move them to adjust or replace a defective part, great care should be taken to see 
that they are returned to proper operation. Dealers should caution their customers 
not to attempt to render these protective devices inoperative or to experiment with the 
apparatus inside the metal cabinet or R.P.A. Unit. 

(1) FILAMENT ACTION OF R.P.A. RADIOTRONS 
Should Radiola 32 suddenly cease to operate satisfactorily, open the rear door and 

note whether or not the tubes in the R.P.A. unitt are lit. Replace any of the Radio- 
trons whose filaments are not burning. If Radiotron UV -886 is apparently operat- 
ing correctly (indicated by considerable heat dissipation), and the other tubes do not 
glow, the trouble may be due to an open in the filament windings of the power trans- 
former or defective filament connections. 

Should all Radiotrons fail to light or operate as indicated in the preceding para- 
graph, look for : 

(a) House lighting current not on or loose connection at outlet. 
(b) 

(c) 

(d) 

(e) 

(f) 

(g) 

Operating switch not functioning properly. 
Blown fuse in house lighting circuit. 
Loose protective plug. 

Input plug not making proper contact. 

Burned -out filament of Ballast tube. 

Poor contact in Ballast tube socket. 

(h) House lighting current not A.C. (Manifested by the filament of the Bal- 
last tube lighting a bright red.) 

If the Ballast tube glows excessively and the other Radiotrons light below normal 
brilliancy the trouble may be due to an open in one filament of Radiotron UV -886. 
(This Radiotron has two parallel filaments.) 
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(2) IF RADIOTRONS IN R.P.A. UNIT FUNCTION PROPERLY, 
BUT RADIOTRONS UX-199 IN CATACOMB DO NOT LIGHT 
Look for: 

(a) Shortened 20 Mfd. condenser in A.C. package. 
(b) Open connections at A.C. package. 
(c) Defective catacomb. (Run continuity test.) 
(d) Defective connections at R.P.A. terminal board. 
(e) Defective resistance strip on catacomb. 

FLIER CONDENSER5111111111.11..® POTENTIOMETER 

RESIST- 
ANCES 

OUTPUT 
TRANS 

INPUT 
TRANSFOR- 

MER 

POWER TRAN5FORMER 

FILAMENT RE5!5TOR 

FILTER REACTOR 

Figure 11-R.P.A. unit showing location of filter condensers, resistances, potentiometer, power 
transformer, input transformer, filament resistor and filter reactor 

(3) NO SIGNAL WHEN RADIOTRONS ARE APPARENTLY O.K. 
After the receiver has been checked according to previous continuities, and all Ra- 

diotrons and Rectrons appear to be functioning correctly, if no signal is heard, look for: 
(a) Loose cone coil connections. 
(b) Open in cone coil winding. 
(c) Filament to grid short in Radiotron UX-210. 
(d) Filament to plate short in Radiotrons UX-281. 
(e) Dirty contacts in socket of Radiotron UX-210. 

(4) IF VOLUME DROPS AFTER RADIOLA HAS BEEN IN OPE- 
RATION FOR SEVERAL MINUTES 

This condition is usually caused by a defective Radiotron UV -886. Such a Radio- 
tron after having been in use for considerable time may develop a tendency to increase 
its resistance sufficiently, when heated, to cause a drop in signal strength of Radiola 32 
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greater than the normal drop due to the tube heating. The Radiotron will not show 
any other indication of being unsatisfactory. Substituting another UV -886 or stop- 
ping the Radiola long enough for the Radiotron to cool and then starting it will be the 
only way of locating this trouble. When making this test an increase of signal 
strength will be noted when the Radiotron is cool, gradually falling off as the tube 
warms up. 

If a drop of volume is obtained with the signal becoming distorted, the trouble is 
a defective Radiotron UX-210. The remedy is to replace the tube. 

(5) EXCESSIVE HUM 
Excessive hum may be due to any of the following causes: 
(a) A. C. input plug reversed. (Change position of plug). 
(b) Defective 2 Mfd. condenser (Located next to 4 Mfd. condensers). 
(c) Loose laminations in power transformer or filter choke. Tighten all clamp- 

ing screws in R.P.A. unit. 
(d) Poteñtiometer not properly adjusted. Adjust potentiometer on top of 

R.P.A. unit for position of minimum hum. 
(e) Power line interference. This can be checked by disconnecting loop from 

terminal strip and noticing if hum disappears. 

(6) DISTORTION AFTER LOUDSPEAKER HAS BEEN CHECKED 
Distortion may originate in a leaky 2 Mfd. condenser (located next to 4 Mfd. fil- 

ter condenser), or it may be due to a low emission Radiotrou UX-210. The 2 Mfd. 
condenser may be checked by temporarily disconnecting it from the circuit while oper- 
ating the Radiola and noting if distortion ceases. 

A low emission Radiotron UX-210 may cause a "burr" or "fringe" on each musi- 
cal note accompanied by unnatural and rough speech. This Radiotron may usually 
be reactivated by operating the R.P.A. unit for a period of ten minutes with the two 
Radiotrons UX-281 removed. If this process fails it will be necessary to use a new 
Radiotron UX-210. 

(7) IF PLATES OF RADIOTRONS UX-210 AND UX-281 HEAT 
EXCESSIVELY 

If plate of Radiotron UX-210 is dull red-check the following: 
(a) Shorted 2 Mfd. condenser. (Located next to resistance units.) 
If plate of Radiotron UX-210 is white hot. Check the following: 
(a) Open resistance R-1. 
If plates of Radiotrons I"X-281 are dull red-check the following : 

(a) Shorted 4 Mfd. filter condenser. (Either of the two top condensers or the 
one located next to 2 Mfd. condenser.) 

If plates of Radiotrons UX-281 are white hot-check the following: 
(a) Shorted 4 Mfd. filter condenser. (Located next to filter reactor.) 
Should one Radiotron UX-281 become a dull red while the other is apparently 

normal, replace the Radiotron UX-281 that is apparently normal. The apparently nor- 
mal Radiotron UX-281 is defective, causing the other to heat from overload. 

(8) DISTORTION IN REPRODUCER UNIT 
Distortion in the Reproducer unit may be caused by any of the following: 
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(a) Poor input from Receiver. Examine output of receiver at input connections 
of R.P.A. unit. 

(b) Leads from movable coil broken away from sides of cone. (Make these fast 
with a little shellac.) 

(c) Shorting of movable coil to pole piece of pot magnet. 
(d) Mis -alignment of reproducer cone. 

In the case of "c" and "d" the remedy is to re -align or center the cone properly. 
When centered properly the cone coil is free to move in the air gap of the pot magnet 
without touching either side of the pole piece. The proper procedure for making this 
adjustment is as follows: 

(a) Remove grille from front of reproducer unit. 
(b) Loosen screw centering cone to pole piece. 
(c) Insert three small strips of cardboard about 1/4" x 11/2" and the thickness of 

a visiting card, in the space between the inside of the cone coil and the pole piece of 
the pot magnet. These pieces of card should be placed in the center of the small slots 
in the webbing of the centerpiece of the cone. They just hold the cone so that it is 

evenly spaced on all sides. Figure 14 illustrates this operation in adjusting the cone. 
(d) Now tighten screw in center of pole piece and then remove the strips of card. 
The cone is now properly centered, and if any further distortion is experienced it 

is due to other causes. 

(9) FILTER CONDENSER TESTS 
The filter condensers in Radiola 32 are best tested by means of a high D.C. voltage 

used to charge these condensers and then noting their ability to hold the charge. As a 
high D.C. voltage is rarely obtainable either in the dealer's shop or the customer's 
home it will be necessary to use the high voltage source incorporated in the R.P.A. unit. 

The following procedure should be used to test these condensers: 
(a) Take out the R.P.A. assembly from cabinet and remove the metal cover. 

Replace R.P.A. assembly in cabinet without cover and connect input plug to unit. Re- 
move all other connecting cables. Short terminals No. 10 and No. 11 which go to th2 
reproducer unit and remove Radiotron UX-210. Have operating switch "Off." 

(b) With a hot soldering iron release the leads connecting the 2 Mfd. condenser 
at the extreme left, looking at the R.P.A. unit from the rear of the Radiola, and the 
double filter reactor. This connection is at the terminal nearest the front of Radiola 32. 

(c) Standing so as not to be in contact with any part of the R.P.A. unit throw the 
operating switch to the "On" position for about 30 seconds and then turn it "Off." 
Then using a well insulated screw driver or one having a wooden handle bring the lead 
released back to its original position. At the point of contact there will be a large flash. 

When doing this do not come in contact with either of these leads as a severe shock may 
result. The flash obtained will be an indication that all the filter condensers are in good 

operating condition, because any defective condenser would immediately discharge all the 
others and no spark could be obtained. 

(d) If no spark is obtained each condenser should be released from the circuit by 

unsoldering one of its leads one at a time and the test applied to those remaining. 

When the defective condenser is released a good discharge will be obtained from the re- 

maining condensers. 
This test subjects these condensers to a voltage in excess of the maximum oper- 

ating voltage normally received. When subjected to this test a defective condenser that 
might pass a click or low voltage test will immediately be identified. 
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(i0) NO "B" VOLTAGE 
A no -voltage reading obtained at the 45 or 90 -volt terminals will indicate one of 

the following defects: 
(a) Shorted 2 Mfd. condenser-located next to resistance units. 
(b) Defective Radiotron UX-281. 
(c) Open or shorted "B" voltage connections. 

(11) COMPLETE R.P.A. CONTINUITY TESTS 
The tabulated continuity tests given in the text cover all circuits of the Radiola 

32 R.P.A. unit. Before running these tests remove all connections from the terminal 
board at the rear of the R.P.A. unit, also the Radiotrons. The reference letters and 
numbers used in the table will be found in Figure 12. 

The testing equipment consists of a high resistance voltmeter with battery voltage 
sufficient to give approximately full scale deflection when connected directly across bat- 
tery terminals-for example, a 45 -volt "B" battery connected in series with a volt- 
meter having a 0-50 volt scale. The contact points of the testing equipment should not 
touch any metallic part of the unit except the terminals specified. Discharge the 4 Mfd. 
filter condensers by short-circuiting their terminals with a screwdriver before starting 
test. 

R.P.A. CONTINUITY TEST 

Terminals 

1 to 2 
3 to 4 
4 to 7 
4 to 8 
4 to 9 
5 to ground 
5 to 10 
11 to P2 or P3 

G1 to top of R3 (Remove 
cover) 

Across filament contacts 
of socket No. 1 

Across filament contacts 
of socket 2 or 3 

+ or -F3 to terminal 
No. 9 

P2 to P3 
Center of socket 4 to one 

side of input plug (de- 
termined by experi- 
ment) 

Ground to center of 
socket 4 

Correct Effect 

Closed 
Closed 
Closed 
Closed 
Closed 
Closed 
Closed 
Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Open 

Incorrect Effect Caused by 

Open primary of input transformer 
Open secondary of output transformer 
Open connection 
Open connection or resistor unit R-1 
Open connection or resistor unit R-1 
Open connection 
Open connection 
Open connection or high voltage winding 

of power transformer 
Open primary of output transformer 

Open UX-210 filament winding or re- 
sistance 

Open UX-281 filament winding or re- 
sistance 

Open connection, filter reactor or re- 
sistor unit R-2 or R-3 

Open high voltage winding of power 
transformer 

Open primary power transformer 

Shorted 2 Mfd. condenser located next 
to 4 Mfd. condenser 
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Figure 12-Rectifier power dmpleer and reproducer unit continuity wiring diagram 
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PART III -MAKING REPLACEMENTS 

(1) REPLACING DEFECTIVE PARTS IN PANEL ASSEMBLY 

The panel assembly of Radiola 32 is held in place by means of four bolts, these 
bolts being locked by a wire connecting all the bolts together. A step by step procedure 
for removing the panel assembly is as follows: 

(a) Place Radiola 32 in position so that both rear doors can be opened wide. 

(b) Remove loop connections and power cable 'terminal strip from rear terminal 
strip of panel assembly. 

(c) Cut and remove the wire connecting the heads of the four bolts holding the 
panel assembly to the cabinet. 

fet FFI 

;m 9 m e ® ® a, ;m, 7ft 1r, ;® _ ® ® m 0.4. 01 
iá la ìäá lf.3 1w 1117LAJ w ui( Lrtl tP 1rU w w Ue7 w trtil EA iiJ tñl°"` } 1 2 3 4 5 6 7 8 9 10 I 12 13 14 IS 16 17 18 19 20 21 22 13 'I 

CATACOMB,/ 
TERMINAL STRIP 

A -Yellow wi/h Red Tracer 

rB/ack 

re -Black with Blue Tracer 

K -Maroon 

"-Maroon B Red 

rBrown 

Black with 
p'Red Tracer 

Black with) 
Ye//ow Tracer 

INPUT +90':::;+45 -B+A -A 

TERMINAL BOARD ON A. C. PACKAGE CONDENSER ASSEMBLY 

Figure 13-Panel and R.P.A. connecting cable with color scheme 

(d) Remove four bolts holding panel assembly to cabinet. When removing these 
bolts the rubber washers should be taken off with each bolt. 

(e) The panel assembly may now be lifted clear of its compartment and removed 
to a place convenient for repair or replacing. 

Any defective unit may be readily replaced, wiring of all units being very acces- 
sible. When removing a unit it is good practice to first tag all wires disconnected so 

that when the unit is replaced the wires may be easily connected to their original ter- 
minals. The color scheme of the panel assembly may be referred to in Figure 9. 

After the repair or replacement is completed the panel assembly should be re- 
turned to the cabinet in the reverse of the foregoing order. A piece of bare copper or 
brass wire about No. 18 B.&S. should be used to lock the bolts so that the vibration of 
the loudspeaker will not cause them to loosen. Special care should be taken to see 

that the rubber supports and rubber washers are returned to their original location. 
The panel should also clear the front apron and each side of the cabinet. This is very 
important for unless the entire panel assembly is free from contact with the cabinet and 
resting upon its rubber supports, serious microphonic trouble will result. 
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(2) REPLACING DEFECTIVE PARTS IN R.P.A. ASSEMBLY 

In order to make any replacements in the R.P.A. unit it will be necessary to re- 
move the unit from the cabinet and then remove its metal cover. A step by step 
procedure is as follows : 

(a) Place Radiola 32 in a position so that both rear doors can be opened wide. 
(b) Cut and remove the wire connecting the heads of the four bolts holding the 

R.P.A. assembly to the cabinet. 
(c) Remove the four bolts holding R.P.A. assembly to cabinet. 
(d) Disconnect input plug and close sliding safety door. Now open cover of ter- 

minal strip and remove all connections to the terminals. 
(e) The R.P.A. unit may now be lifted clear of the cabinet. 

Figi,re 1-t-il ethorl of nrljnxting the cone. Sole the three /rieeex of rury/hrrnrrl rrxerl in 
centering the cone 

(f) At each end of the R.P.A. unit is located a seal. Each of these seals may 
be released with a screw driver. The small screws around the lower edge of the cover 
should then be removed. 

(g) Now remove the small pin protruding at the safety door. 
(h) The cover may now be removed allowing access to any part. 
When the repair or replacement is effected the cover should be replaced and sub- 

stitute seals placed in the position occupied by those broken. These seals will enable 
the dealer at a future date to tell whether service work is caused by ordinary wear and 
tear or by tampering. 

The entire assembly may now be returned to the cabinet, the cables replaced and 
the bolts locked in position with wire in the reverse order of that used to remove it. 

(3) REPLACING LOUDSPEAKER CONE 
The cone assembly of Radiola 32 is a standard RCA 104 pot magnet and cone 

assembly suspended by means of a special felt cushion arrangement. In order to replace 
a cone the entire assembly must be removed from the cabinet. A step by step procedure 
is as follows: 
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(a) Place cabinet in position so that left door (facing Radiola 32 from the rear) 
may be opened. 

(b) Cut and remove the wire locking the four bolts that hold the pot magnet to 
the cabinet. 

(c) Release the field and output wires from the terminal strip of the R.P.A. unit 
and also from the sides to provide clearance when the pot magnet is removed. 

(d) Holding the pot magnet in one hand, release the four bolts that hold it. 
Be careful not to 'drop the pot magnet as it is very heavy and would damage the 
R.P.A. unit should it fall. The felt strips should be removed and the pot magnet 
placed in a position convenient for removing the cone. 

(e) Release the two leads connecting the cone coil to the terminals. 
(f) Remove the six screws on the ring holding the cone and the screw centering the 

cone to pole piece. Remove ring and slip cone clear of pot magnet. 

Figure 15 --The correct method of replacing dial scalea 

(g) Place the new cone in the position occupied by the old cone. Replace the 
cone ring and the six screws that hold it, but do not draw them up tight. Put centering 
screw in place, but do not tighten it. 

(h) Now insert three small strips of cardboard about 11/2" x 1/4" and the thick- 
ness of a visiting card-through the center web of the cone into the space between the 
pole piece and cone. This will cause the cone coil to have the same clearance on all 
sides of the pole piece. Figure 14 shows this operation, but with the pot magnet in its 
position in the cabinet. Refer to Part II Section 3. 

(i) Tighten center screw of cone and then the six small screws holding the cone 
ring in, position. Remove the three pieces of card. 

(j) Connect the two cone coil leads to their binding posts. 
(k) The pot magnet may now be replaced in the cabinet in the reverse of the pro- 

cedure used to remove it. Special care should be taken to see that the assembly is sus- 
pended by the felt strips provided for that purpose. The entire reproducer unit should 
be insulated from the baffle board and from the cabinet by the felt ring and strips. 
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(4) REPLACING DIAL SCALES 
The dial scales on Radiola 32 are of the renewable type, permitting the replace- 

ment of clean scales for soiled ones when desirable. This operation is very simple. A 

step by step procedure is as follows. (See Figure 15.) 
(a) Open front drop and remove escutcheon plate from control drums. 
(b) Turn drums to either extreme and loosen the four screws that hold the scales. 

The ends of the scales may now be pulled clear. 
(c) Now turn tuning drums to other extreme and loosen the four screws that hold 

the scales in place at this end. The scales may now be completely removed. 
(d) Place the new scales in the position occupied by the old ones, line up the scales 

and tighten the clamping plates. 
(e) Replace the escutcheon plate. 

LOOP CONTROL DRUM 

QN SET SCREW 
TO LOCK 

CABLE 
IN DRUM 

Figure 16-Loop cable arrangement 

(5) REPLACING THE LOOP DRIVE CABLE 
The rotation of the loop in Radiola 32 is controlled from a drum protruding on 

the front of the cabinet. The motion of the control drum is transmitted to the loop 
by means of a stranded drive cable. This cable gives a positive control with no lost 
motion. After considerable use or abuse it may become broken or for other reasons 
require replacement. The following procedure should be followed when this is necessary. 

(a) Open rear doors of cabinet and release old cable from control drum on panel 
and drive drum at top of loop. 

(b) As replacement cables are stocked complete with turnbuckles, it will be neces- 

sary to first remove one end of the cable from the turnbuckle so that the cable may be 

threaded through the holes on the drums. The position for placing the new cable is 

shown in Figure 16 which must be followed closely. Special attention should be given 

the position of the turnbuckle to clear the drums and guides. 
(e) After placing the cable in position, the turnbuckle end is soldered to the cable 

end and then threaded into the turnbuckle. The turnbuckle should be adjusted to take 
up all slack in the cable, but not tight enough to cause friction at the control drum. 
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SERVICE DATA CHART 
Before using the following Service Data Chart, when experiencing no signals, weak sig- 

nals, poor quality, noisy or intermittent reception, howling and fading, first look for defective 
tubes. If imperfect operation is not due to defective tubes the "Service Data Chart" should be 
consulted for further detailed causes. 

Indication Cause Remedy 
SEE SERVICE NOTES 

Part I Part II 

No signals 

House current not "On" . . 

Defective operating switch . . 

Defective input plug to R.Y.A. 
unit 

Defective panel assembly . . 

Defective R.I.A. Unit . . . 

Defective A.C. Package con- 
denser bank 

Defective pot magnet or open 
cone coil 

Defective cables connecting va- 
rions assemblies . . . . 

Turn house current "On" 
Repair or replace operating 

switch 

Repair or replace input plug 

Check by continuity and repair 
or replace 

Check by continuity and repair 
or replace 

Check and replace defective 
condenser 

Check for continuity and replace 
Check and repair or replace 

defective cables . . . . 

- 
- 
- 

Sec. 15 

- 
- 
- 

Sec. 1 

- 
Sec. 1 

- 
Sec. I 
- 
- 

- - 

Weak 
Signals 

Defective loop or loop connec- 
tions . 

Radiola in shielded locality . 

Main tuning condensers out of 
alignment or loop compensat 
ing condenser not adjusted. 

Defective R.P.A. Assembly . 

Defective panel assembly . . 

Repair loop or loop connections 
Use short outdoor antenna . 

Line up main tuning condensers 
and adjust loop compensating 
condenser 

Check R.P.A. continuity and re- 
pair or replace defect . . . 

Check panel continuity and re- 
pair or replace defect. 

Sec. 8 
Sec. 10 

Sec. 9 

Sec. 17 

Sec. 15 

- 

- 
Sec. 11 

- 
Poor 
Quality 

Defective catacomb . . . . 

Defective condensers in R.Y.A. 
unit 

Cone of Reproducer unit not 
centered properly . . . 

Wires loose on side of cone . 

Check catacomb continuity and 
replace if defective . . . 

Check and replace . 

Center cone of Reproducer of 
replace cone 

Fasten wires with shellac . 

Sec. 15 

- 
- - 

- 
Sec. 9 

Sec. 8 
Sec. 8 

Noisy or 
Intermit- 
tent 
Reception 

Dirty Radiotron prongs . 

1 oose filament or volume con 
trol rheostat 

Sprung socket contacts . . 

Defective or loose loop connec- 
tions 

Clean Radiotron prongs . . 

Tighten filament or volume con - 
trol arm and clean contact 
point 

Bend socket contacts . . . 

Repair or tighten loop connec- 
tions 

Sec. 3 

Sec 4 

Sec. 2 

Sec 8 

- 
- 

-- 

-- 

Howling 

Microphonic Radiotrons UX-199 
Panel assembly not positioned 

properly 
Reproducer not properly in- 

sulated from cabinet . 

Baffle board not properly in- 
sulated 

Open resistor on auxiliary 
volume control 

Interchange Radiotrons UX-199 

Position panel correctly . . 

See that reproducer is properly 
insulated from cabinet . . 

Check baffle board insulation . 

Replace resistor found defective 

Sec. 12 

Sec. 12 

Sec. 12 

Sec. 12 

- 

-- 
_ 

-- 

-- 

- 
All Radio- 
trons fail 
to light 

Operating switch not "On" . . 

Defective operating switch . . 

Defective R.P.A. unit . . . 

Pull operating switch "On" . 

Repair or replace 
Check R.P.A. unit and make 
repair or replacement . . . 

- - 
- 

Sec. 1 

Sec. 1 

Sec. 11 

Radiotrons 

U 
X-199 fail U 
light 8 

Defective R.P.A. unit . . 

Defective cables 
Defective A.C. package con- 

denser bank 

Defective catacomb . . . 

Check H.Y.A. unit, and make 
repair or replacement . . 

Check and repair or replace . 

Test and replace defective con - 
denser 

1'est and replace 

- 
-- 

- 
Sec 15 

Sec. 1 - 
- 
- 
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A WORD OR TWO ABOUT SERVICE 

Service goes hand in hand with sales. The well-informed RCA Authorized 
Dealer renders service at time of sale in affording information as to proper 
installation and upkeep. 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 busi- 
ness 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 solv- 
ing 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 the 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 1928-Radio Corporation of America 
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RCA RADIOLA 41 
(105-125 Volts. 50-60 Cycle A. C.) 

SERVICE NOTES 
Prepared by RCA Service Division 

RCA Radiola 41 is a six -tube tuned radio'frequency receiver employing four Radiotrons 
UX-226, one Radiotron UY -227, one Radiotron UX-210 and one Radiotron rectifier UX-280 
in the socket power unit. Combined with the receiver in the console cabinet is a new 
dynamic speaker, giving exceptional tone quality to the output from the receiver assembly 

VOLUME 
CONTROL 

AUDIO 
TRANSFORMERS 

GRID 
LEAK 

BY-PASS 
CONDENSERS 

A. F. BY-PASS GRID GRID R.F.COIL 
CONDENSER CONDENSER RESISTORS ASSEMBLY 

Figure 2-Sub-chassis view of receiver assembly showing parts 

A disc type rectifier furnishes direct current of the proper voltage for field supply to the 
reproducer unit. Figure 1 is a rear interior view. 

This combination of a tuned R. F. receiver (Figure 2) with a Radiotron UY -210 power 
amplifier and the new dynamic reproducer unit results in a radio receiver of excellent sensi- 
tivity, selectivity, volume and tone quality. 

Radiola 41 is designed to operate on alternating current of 105 to 125 volts, 50 to 60 
cycles, such as is used for house lighting. Connection to D. C. lines or to A. C. lines of differ- 
ent rating may damage the Radiola or the Radiotrons. 

Radiola 41 is also made in models designed for 105-125 volts, 25-40 cycles A. C. opera- 
tion. In this model the power transformer is different from that used in the 50-60 cycle 
models. All other parts are identical in both models and the Service Notes apply to each 
equally well. 

5 
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The following design characteristics are incorporated in Radiola 41: 

(a) The circuit consists of one untuned coupling stage, two tuned radio frequency 
stages, a tuned detector and two audio stages-the last stage using Radiotron 
UX-210 as a power amplifier. 

(b) The volume control regulates the input grid voltage to the coupling stage. This 
gives a smooth control of volume without distortion. 

(c) Grid resistances in the two tuned radio frequency stages effectively prevent any 
tendency to self oscillation in these circuits. 

(d) A new type dynamic reproducer unit similar to that in Loudspeaker 106 is used. 

(e) Field current for the dynamic speaker is supplied by a full wave disc rectifier, 
mounted directly on the reproducer unit. There is also mounted on the reproducer 
unit a suitable output transformer for coupling the output from Radiotron UX-210 
to the low impedance cone coil on the reproducer unit. Two .1 mfd. condensers 

212 
A.F. 

TO LOUDSPEAKER 

IST 
A.F. 

DETECTOR 
gas 

R. F. 

2 ̂ o 

R. F 

RADIO FREQUENCY 

AUDIO FREQUENCY 

TO ANTENNA 

Figure 3-Radiotron sequence 

connected together in series with their mid -point grounded are provided to prevent 
any possible R. F. current, set up in the rectifier, from affecting the receiver. 

Figure 3 illustrates the electrical sequence of the Radiotrons used in the receiver 
assembly. 

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

Radiotron No. 2 is a stage of tuned R. F. amplification employing a grid resistance to 
prevent oscillation. It is tuned by the first gang condenser. 

Radiotron No. 3 is the second stage of tuned R. F. amplification. It also employs a 
grid resistance for the purpose of stabilizing or preventing self oscillation in the circuit. It is 
tuned by the second of the main tuning condensers. 

Radiotron No. 4 is the detector, tuned by the third gang condenser. 

Radiotrons No. 5 and No. 6 are respectively the first and second stages of audio fre- 
quency amplification. The last stage, Radiotron No. 6. employs power amplifier Radiotron 
UX-210. 

6 
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PART I-INSTALLATION 

[1] ANTENNA (Outdoor Type) 

Due to the sensitivity of Radiola 41 the antenna length need only be 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 might intro- 
duce 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 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 
from the outside through a porcelain -tube insulator to the inside of the house for connection 
to the receiver. 

Figure .4-Radiotron socket contacts 

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 re- 
quirements of the National Fire Underwriters' Code. 

[2] ANTENNA (Indoor Type) 

Where the installation of an outdoor antenna is not practical, satisfactory results may 
generally be obtained by using an indoor antenna of about 25 to 40 feet of insulated wire 
strung around the picture moulding or placed under a rug. In buildings where metal lath- 
ing is employed, satisfactory results are not always possible with this type of antenna. How- 
ever, due to its sensitivity, Radiola 41 will generally give entirely satisfactory reception with 
an indoor antenna. 

7 
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[3] GROUND 
A good ground is quite as important as a good antenna. Nc specific recommendations 

can be given in this matter as conditions vary in different locations. Water and steam pipes 
usually make good grounds. Gas pipes usually make poor grounds and, as a rule, are to be 
avoided. If neither water nor steam pipes are available, a pipe or metal rod may be driven 
into the ground to a depth of several feet. The success of this type of ground depends upon 
the moisture present in the soil. The ground lead should be connected by means of an 
approved ground clamp to a section of pipe that has been scraped and thoroughly cleaned. 
The connection should be inspected from time to time to make certain that a clean and tight 
electrical contact exists between the clamp and pipe. The service man should experiment 
with various grounds, and employ the one giving the best results. 

A spark will occur if the power supply is "on" when making the ground connection. 
This action is normal, being caused by the discharge of one of the .1 mfd. condensers con - 

Figure 5-Tightening condenser drive cable 

netted across the power input to the disc rectifier. No current is consumed as no load is 
being drawn through the condènser. 

[4] RADIOTRONS 
Radiotrons UX-226 are used in all radio frequency amplifying stages and in the first 

audio amplifying stage. It has an oxide coated filament consuming 1.05 amperes at 1.5 volts. 
Radiotron UY -227 is used for the detector. It operates on raw A. C. for filament sup- 

ply, making use of an indirectly heated cathode. This Radiotron has five prongs, the extra 
prong being connected to the oxide coated cathode. 

Radiotron UX-210 is used in the last audio stage and provides ample power without 
distortion. Be careful not to insert any Radiotrons UX-226 in the UX-210 socket as imme- 
diate filament burnout will result. 

Radiotron UX-280 (in the Socket Power Unit) is a full wave rectifying Radiotron used 
to rectify the alternating current into pulsating direct current, which is smoothed out by 
means of a filtering system, and used to provide all plate and biasing voltages. 

8 
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[5] LOCATION OF RADIOLA IN ROOM 

As with other musical instruments, the location of Radiola 41 in the room should be 
chosen with care. Various positions should be tried until the most desirable reproduction is 
obtained. If this position is outside the radius of the connection cord to the A. C. outlet, an 
extension cord can be used. 

PART II-SERVICE DATA 

[1] ANTENNA SYSTEM FAILURES 

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

[2] RADIOTRON SOCKETS 

The sockets in Radiola 41 are of the standard gang UX and UY type (Figure 4). The 
three -gang socket is for the radio frequency amplifiers; the single socket-a five -prong 
detector socket is for Radiotron UY -227 and the two -gang socket is for the audio frequency 
amplifiers. Care must be exercised when inserting Radiotrons in the sockets. A socket 
contact may not be in its correct position and forced insertion of a tube will bend or break it. 
If care is exercised and the Radiotron inserted gently, little trouble will be experienced with 
socket contacts. A bent one will be noticeable on inspection and may be corrected by insert- 
ing a narrow instrument in the socket hole and pushing the contact into its correct position. 
A badly bent or broken socket contact must be replaced. 

[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 periodically to insure good contact. 

The prongs should be cleaned by using a piece of fine sandpaper. The use of emery 
cloth or steel wool is not recommended. Before re-inserting Radiotrons in their sockets wipe 
the prongs and base carefully to make certain that all particles of sand are removed. 

In placing Radiotrons in the UX sockets care should be exercised to make. certain that 
the two large pins and two small pins of the Radiotrons match the socket holes. The UY -227 
Radiotron has five prongs all of the same size and will fit in the socket only one way. If a 
Radiotron will not fit into a socket without considerable pressure being applied, look for 
excessive solder on one or more of the prongs. Excessive solder on prongs may be removed 
with a file or knife. 

[4] LOOSE VOLUME CONTROL CONTACT ARM 

A loose volume control contact may cause noisy or intermittent operation and should 
be remedied. If the contact arm is loose, the remedy is to bend it slightly so that it makes 
firm contact against the resistance strip. In order to do this it is necessary to remove the 
chassis from the cabinet as described in Part IV, Section 1. The volume control is then read- 
ily accessible. By removing the two screws that hold it to the metal frame it may be com- 
pletely removed. The small U-shaped washer is removed from the shaft and the spring 
contact arm is pulled out to clear the resistor strip. The spring contact arm may now be 
bent sufficiently to make a good contact. After adjusting the spring contact arm, replace 
the mounting screws and return the chassis to the cabinet and replace screws and control 
knobs. 

9 
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Figure 6-Schematic circuit diagram of the receiver assembly 
in Radiola 11 

0 

PEAK ER 

1 RED 

2 ROD AOND 

M 

i3 MAROON 

4 YELLOW 

Is YELLOW 

6 YELLOW 

7 OREEN 

8 GREEN 

9 RED 

10 RED 

11 
YELLOWIWTTH 

SWITCH 
FLACK WITH `O E2 GREER TRACE' 

CABLE ----- 

[5] ADJUSTMENT FOR SLACK DRUM CONTROL 

The main tuning condensers are controlled by a cable and drum arrangement giving a 
smoothly acting vernier movement that has no back lash. 

After considerable wear or extreme changes of temperature the cable may become slack. 
To take up this slack remove the back of the cabinet and turn the cable adjusting screw 
with clamp until the cable is taut (Figure 5). This screw may become seated after several 
adjustments are made, thus allowing no further tightening of the cable. When this condition 
occurs it will be necessary to slip the cable a half turn on the grooved drum. To make 
this adjustment it is necessary to remove the chassis from the cabinet as described in Part 
III, Section 1. Remove the cable adjusting screw and clamp. The cable will then have 
approximately one inch slack. By removing the tapered pin holding the front grooved drum 
to its shaft and replacing it on the opposite side (180 degrees) the one inch slack in the cable 
can be taken up by using the new position of the pin for anchoring the cable. It will be 
noted that the tapered pin in the new position cannot be inserted as far as originally. How- 
ever, it can be inserted far enough to lock the grooved drum to the control shaft and clear 
the metal housing. If the cable again is stretched to the maximum adjustment of the cable 
adjusting serew the tapered pin can be returned to its original position and an additional 
half turn slipped on the drum which will provide for taking up all slack. A sufficient number 
of grooves are provided on the drum for this purpose. 

[6] BROKEN CONDENSER DRIVE CABLE 

A broken condenser drive cable can be replaced. See other RCA Service Notes for 
making this replacement. However, if a new cable is not immediately available a temporary 
repair can be made in the following manner, provided the break in the cable is not in that 
section that passes over the small grooved drums. 

lo 
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Figure 7-Schematic circuit diagram of Sterling S. P. U. 

Splice and solder the two ends together. Splicing consists of interweaving the strands, 
as with rope, and not just twisting the cable ends together as in an electrical wiring splice 
Splicing gives greater strength and forms a smaller body on the cable. When soldering use 
plenty of flux and a small amount of solder. Heat sufficiently so that the solder adheres to 
all the strands of the cable. Placing the splice in an alcohol or bunsen flame affords sufficient 
heat and allows excess solder to drip away. This is but a temporary repair to be used only 
until a new cable can be procured. 
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[7] HUM 
Refer to the schematic circuits, Figures 6, 7 and 8, in connection with the following 

service data. If a pronounced hum develops look for: 
(a) Low emission Radiotron UX-280. A low emission rectifying tube will cause exces- 

sive hum and faulty operation. 
(b) Filament center taps not correctly placed. Should a center tap connection to one 

of the filament windings of the power transformer be off center, excessive hum will 
result. In this case the power transformer must be replaced or a center tapped resis- 
tance must be connected across the faulty winding and the center connection made 
to the resistance center. 

(c) Antenna and ground leads reversed. This may occur either at their point of con- 
nection or at the volume control. 

(d) Any of the several grounding leads in the Radiola not connected. 

ACROSS RESISTANCE 
R- EOR 1000 

VOLTS 
TO BE MEASURED I MILLIAMPERES 

6 VOLTS 

0-7 

Figure 9-Schematic diagram of resistance 
measurement method 

(e) Defective disc rectifier. This may be checked by removing Radiotron UX-210 and 
noting if the hum disappears. If it does not the trouble is in the disc rectifier and 
it must be replaced. 

(f) Sometimes reversing the S. P. U. 180 degrees from its original position will reduce 
low frequency hum. This applies only to Receptor Units. 

(g) A mechanical hum caused by loose laminations of the power transformer or filter 
reactor (Receptor only) may be eliminated by removing the S. P. U. from its con- 
tainer as described in Part III, Section 4, and tightening the clamps that hold the 
loose laminations until the hum disappears. 

(h) Radiotron UY -227 shield not in place. Some models of Radiola 41 use a shield to 
entirely enclose the detector tube. Should this shield not be in place a high fre- 
quency hum may develop. In models not equipped with this shield that have 
excessive hum, the use of the shield may remedy this condition. A small can, such 
as a cocoa can, that will fit snugly over the tube shields already in place, and 
make connection to ground, may be used to check on this condition. 

[8] DISTORTION IN REPRODUCER UNIT 
Distortion in the reproducer unit may be due to any of the following causes. 
(a) Cone out of alignment. Refer to Part II, Section 17. 
(b) Leads from cone coil broken away from side of cone. Make these leads fast with 

a little shellac. 
(c) Loose escutcheons, baffle board or rear cover. Any loose part in the cabinet will 

cause a rattle. Tighten all loose parts. 
12 
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191 LOW VOLUME AND WEAK SIGNALS 

Low volume or weak signals may be caused by: 
(a) Defective antenna system. A poor antenna and ground 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 experiénced. 
(b) Defective Radiotrons. A defective Radiotron in any stage may cause weak signals. 

Before checking other causes it is a good plan to check all Radiotrons by inter- 
changing them with ones of a similar type known to be in good operating condition. 

(e) Defective A. F. transformers or output transformer. A defect in any of these parts 
will cause weak signals and abnormal operation. Check by means of the continuity 
test and make any replacement that is necessary. 

DISC, - 
RECTIFIER 

FROM CONE COIL, 

OUTPUT TRANSFORMER 

,,DISC 
RECTIFIER 

Figure 10-Wiring diagram of reproducer assembly 

(d) Low voltage from S. P. U. Check S. P. U. voltages at terminal strip with readings 

given in Part II, Section 18. Low voltages may be caused by a low emission recti- 

fying tube or defective resistances in the S. P. U. Check by means of continuity 

test. 
(e) Open or short of various connections in receiver. Check by means of continuity 

tests and make any repair or replacement that is necessary. 

(f) Defective loudspeaker field supply. 
(g) Open loudspeaker field or connections. 
(h) Grounded loudspeaker input terminals. 

f10] AUDIO HOWL 
Audio howl may be caused by: 
(a) Open A. F. condenser connections. An open of either of the A. F. by-pass con- 

densers may cause a howl. 
(b) Open large by-pass condenser connections. An open of the connections to the large 

by-pass condensers may cause a howl. 
13 
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(c) Defective volume control resistance. Should there be an open or short in the volume 
control or in its adjacent resistances an audio howl may develop. 

(d) Vibrating elements in receiver Radiotrons. A gradually developed howl may be due 
to the loudspeaker causing the receiver Radiotron elements to vibrate. To over- 
come this condition, interchange the Radiotrons in the receiver, especially the 
detector. 

(e) Poor ground. Install ground system as suggested in Part I, Section 3. 
f) Poorly soldered or corroded joints. Any high resistance joint throughout the Radi - 

ola may cause a howl. 
(g) Defective resistance in S: P. U. or the receiver assembly. An open resistance unit 

may cause howl. Under such conditions it is advisable to turn the set "off" until 
the trouble is found, otherwise excessive voltage rise may cause further damage. 

(h) Open of any of the several ground leads in the Radiola. This may cause some of 
the circuits to go into oscillation and result in a howl when a station is tuned "in." 

(i) 

Figure 11-Centering reproducer cone 

Generally a loud hum will also be present. The several grounding leads in the 
Receiver Assembly and in the Socket Power Unit should be checked and any open 
or poorly soldered joint should be repaired. 
Defective grid leak or open grid connection in the Radiola, except Radiotron 
UX-280. 

[11] DISTORTED REPRODUCTION 
Under normal conditions Radiola 41 will deliver a strong signal of good quality to the 

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

(a) High or low plate and grid voltages from socket power unit. This may be due 
to a defective Radiotron UX-280 or tapped resistance unit. The remedy is to 
replace the Radiotron UX-280 with one of known quality or check the various 
resistances of the tapped resistor for a possible short or open. 
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(b) Defective Radiotrons. Though the Radiola may be in operating condition a 
defective Radiotron in any stage will cause distortion. This is especially true of 
the detector,. 1st and 2nd audio stages and the rectifier tube. 

(c) Defective A. F. transformer. Check by means of continuity tests and replace if 

necessary. 
Should Radiola 41 become noisy in operation or signals come in and die out abruptly 

with periods of hum or no reception, test in the following manner: 
(a) Disconnect antenna and ground leads. If the Radiola becomes quiet and signals 

from local stations are received, though weak, the trouble is either in the antenna 
system or is caused by nearby interfering electrical apparatus. The remedy in 
the first case is to repair the antenna system and in the second connect Radio 
Frequency chokes on any offending nearby apparatus. 

(b) If disconnecting the antenna and ground system does not eliminate the noise the 
trouble is in the Radiola. A defective tube, one having poorly welded elements 
would cause a disturbance of this kind and this point should be checked by inter- 
changing the Radiotrons in the Radiola with others of the same type. If it is 
definitely established that the Radiotrons are O. K. then the contact between the 
Radiotron prongs and the socket contacts should be examined for a dirty or poor 
contact. 

Figure 12-Receptor S. P. U. 
terminal board and color of 

connections 

BLACK WITH 
GREEN TRACER 

'-BLACK WITH 
YELLOW TRACER 

Figure 13-Sterling S. P. U. terminal board showing 
color scheme of connections 

[12] UNCONTROLLED OSCILLATION 
Should Radiola 41 oscillate or regenerate at any point in the tuning range the trouble 

is probably caused by: 
(a) Defective grid resistor in second or third R. F. stages. The resistors may be 

checked by means of a resistance bridge, or the voltmeter ammeter method described 
below. Figure 6 shows the correct value of these resistors. 

(b) Open ground connection. Make repair. 
(c) High resistance ground. Connect the ground lead to a cold water pipe, a hot water 

or steam radiator or both. If these are not available connect to several other 
grounds until a fairly low resistance ground is obtained. 

(d) Open UX-226 bias lead. Make any repair necessary. 
(e) Open ground lead in set. Any of the several grounding leads in the Receiver and 

S. P. U. Assembly being open may cause oscillation. Test for open connections 
and make repair. 

(f) Antenna and ground leads reversed, either at their point of connection to the 
volume control or outside of the set. Connect properly. 

In the case of (a) the grid resistance of Radiola 41 may be checked by means of a resist- 
ance bridge. If a resistance bridge is not available the voltmeter -ammeter method gives 
accurate results provided the meters used are calibrated accurately. This method makes 
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use of a milliammeter with a scale of 0-25 and a voltmeter of 0-7. A voltage is then applied 
that will give a substantial reading. A circuit diagram of this method is shown in Figure 9. 

The resistance may then be calculated by the use of Ohms law. 
E Where R equals ohms Volts 

R I E equals volts and I equals amperes, or 1000 
Milliamperes 

Since the current reading is taken in milliamperes (or 10 ampere) it is necessary to 
multiply by 1000 to get the resistance value in ohms. 

Where everything tests O. K. and the Radiola still oscillates, the following remedy 
should be applied: 

Connect an 800 -ohm fixed resistance in series with the plate supply to all Radiotrons 
UX-226. This will reduce the plate voltage to these tubes and should prevent any oscilla- 
tion. If, however, the oscillation continues, do not put the resistor in the plate supply to 
the UX-226 Radiotrons, but connect it across the primary of the second R. F. transformer 
This will effectively prevent any case of oscillation. 

/////' //// 
/'. 

YELLOW' 

BLUE 

RED, 

GREEN 

YELLOW 

BLUE 

RED 

GREEN 

Figure 14-Internal 

_2"_o A.F. 
'--TRANSFORMER 

"//y//, / 
1S? A.F.-' 

TRANSFORMER 

connections of A. F. transformers 

1 13 J ACOUSTIC HOWL 
Microphonic or acoustic howling may be corrected by interchanging the tubes in the 

receiver assembly. This can be done with Radiotrons UX-226. If this does not eliminate 
the howl try changing the detector Radiotron UY -227 with another of the same type A 
tube that is unsatisfactory in one set may be O. K. in another. 

[14] TESTING FILTER AND BY-PASS CONDENSERS 
The filter a,nd by-pass condensers in Radiola 41 can he checked by noting the voltage 

readings given in Part II, Section 20. A no -voltage reading at any position will indicate 
a shorted condenser or an open resistance unit. The resistance unit can be checked by the 
continuity tests given in Part II, Section 19. After determining that the resistance units 
are not a fault, the individual condensers should be tested by removing all connections and 
charging them and then noting their ability to retain the charge. Figures 16 and 17 show the 
interior connections of the condenser banks. The condensers should be discharged by short- 
ing their terminals with a screwdriver. A defective condenser will not hold its charge. If it 
is completely short-circuited a flash at the condenser terminals will occur when an attempt is 
made to charge it. 
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[15] TESTING DISC RECTIFIER 
The disc rectifier may be checked by measuring the output voltage that is delivered to 

the field of the reproducer unit. This should be approximately 80 volts with the field con- 
nected. With the field disconnected it should rise slightly to about 95 volts. 

Precaution-The operation of the disc rectifier depends on the pressure to which the 
discs are held. Do not loosen the bolts that hold them together as it is highly improbable 
they can be returned to normal operation without special instruments. Should replacement 
become.necessary, remove the bracket and unit together. The replacement part is supplied 
with brackets so that replacement is comparatively easy. 

[16] REPRODUCER UNIT 
Radiola 41 uses a new type eight -inch dynamic reproducer, similar to that used in 

Loudspeaker 106. The cone is an eight -inch corrugated type, giving a smooth response to 
all frequencies and having a treatment to make it weatherproof and free from rattle. 

A check on the continuity of the cone coil or field can be made by disconnecting them 
from all other terminals and click testing for continuity. An open of either coil will indicate 
a defect which must be remedied by replacing the entire cone or the field coil. Also check 
either of the coils or their connections for shorts. The color scheme of connections of the 
reproducer and rectifier assembly is shown in Figure 10. 

[17] CENTERING CONE OF REPRODUCER UNIT 
To properly center a new cone or one out of center (Figure 11) use the following pro- 

cedure: 
(a) Remove reproducer assembly from cabinet as described in Part III, Section 2. 
(b) Loosen center screw of cone, but do not remove it. 
(c) Insert three cardboard strips about the thickness of a visiting card, 1 % inches by 

1/4 inch in size, through the center web of the cone into the space between the pole 
piece and the cone. This will give the cone coil 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. Replace the reproducer assembly in the cabinet 
in the reverse manner of that used to remove it. 

[18] OBTAINING ACCESS TO S. P. U. TERMINAL BOARDS 
In order to make voltage readings or click tests at the S. P. U. terminal boards it is first 

necessary to uncover them. The Receptor S. P. U. terminal board (Figure 12) is uncovered 
by removing the guard held in place by two machine screws. In the Sterling S. P. U. (Figure 
13), however, the procedure is more involved. A step-by-step procedure follows: 

(a) Remove the rear cabinet panel, which is fastened by two wood screws. 
(b) Remove the four screws on the sides of the S. P. U. near the top. 
(c) The S. P. U. cover can now be removed by pushing the two sides together so that 

the small catches are released and lifting the cover. The terminal board is now 
accessible and any tests necessary may be made. 

(d) To return the cover, just place top on S. P. U. and push down. It will Snap in place 
easily. The four screws should then be replaced and the rear cabinet panel returned 
to its normal position. 

[19] RADIOLA 41 CONTINUITY TESTS 
The following tests will show complete continuity for the receiver assembly and socket 

power unit of Radiola 41. Access may be gained to the S. P. U. terminal boards as described 
in Part II, Section 18. 
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RECEIVER ASSEMBLY CONTINUITY TESTS 

Remove all Radiotrons and the cables connected to the S. P. U. terminal board. See 
Figure 6 for lug numbers, and Figure 15 for socket numbers. 

Circuit Terminrzlx 
Correct 
Effect Incorrect Effect Caused by 

Grid 

Ant. to ground 
GI to ground 
G2 to ground 

G3 to ground 

Stator Condenser No. 3 to 
ground 

G5 to ground 
G6 to ground 

Closed 
Closed 
Closed 

Closed 

Closed 

Closed 
Closed 

Open volume control 
Open volume control or contact arm 
Open secondary of 1st R. F. transformer 

or grid resistor 
Open secondary of 2nd R. F. transformer 

or grid resistor 
Open secondary of 3rd R. F. transformer 

Open secondary of 1st A. F. transformer 
Open secondary of 2nd A. F. transformer 

Plate 
P1 to Lug No. 2 
P2 to Lug No. 2 
P3 to Lug No. 2 
P4 to Lug No. 3 
P5 to Lug No. 2 
P6 to Lug No. 1 

(Loudspeaker connected) 

Closed 
Closed 
Closed 
Closed 
Closed 
Closed 

Open primary of 1st R. F. transformer 
Open primary of 2nd R. F. transformer 
Open primary of 3rd R. F. transformer 
Open primary of 1st A. F. transformer 
Open primary of 2nd A. F. transformer 
Open primary of output transformer 

Filament 

One filament contact of 
sockets Nos. 1, 2, 3 and 
5 to Lug No. 9 

Other filament contact of 
sockets Nos. 1, 2, 3 and 5 
to Lug No. 10 

One filament contact of 
socket No. 4 to Lug No. 8 

Other filament contact of 
socket No. 4 to Lug No. 7 

One filament contact of 
socket No. 6 to Lug No. 5 

Other filament contact of 
socket No. 6 to Lug No. 6 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Open connection 

Open connection 

Open connection 

Open connection 

Open connection 

Open connection 

Misc. 
Lug No. 10 to Lug No. 11 

Across Loudspeaker cone 
coil connections (Cone 
coil disconnected) 

P4 to ground 
Lug No. 2 to ground 
Lug No. 4 to ground 

Closed 
or Open 

Closed 

Open 
Open 
Closed 

Throw operating switch to each position. 
Circuit should test "closed" when 
switch is "on" and "open" when 
switch is "off" 

Open secondary of output transformer 

Shorted detector by-pass condenser 
Shorted 2 mfd. by-pass condensers 
Open connection 
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RESISTANCE UNIT\ 

Xis 

Co> 

---FILTER REACTOR 

iu! 

CONDENSER 
BANK Nj 

,GROUND 

UX-226 
- BIAS 
RESISTOR 

UX-210 
BIAS -- 

RESISTOR 

.POWER TRANSFORMER. 

TO REPRODUCER. 
UNIT 

105-125V. 
50-60ti A.C. 

-----TERMINAL BOARD 

Figure 16-Wiring diagram of the Receptor S. P. U. 

S. P. U. CONTINUITY TESTS-Receptor--Figure 16-See Figure 8 for terminal numbers 

Terminals Correct Effec( Incorrect Effect Caused by 

Across UX-280 filament contacts Closed Open UX-280 filament winding 
G to P of UX-250 socket Clo.e,I Open high voltage winding of power transformer 
1 to either filament contact of UX-280 

contact 
Closed Open filter reactor 

1 to ¢ CG,se,I Open voltage dividing resistance 
5 or 6 to 4 Clu-ed Open UX-210 grid bias resistor 
5 to 6 Closed Open UX-210 filament winding 
7 to 8 Closed Open UY -227 filament winding 
9 or 10 to 4 Closed Open UX-226 grid bias resistor 
9 to 10 Closed Open UX-226 grid filament winding 
11 to 12 Open Shorted wirine 
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105-125V. 
50-60", 

A. C. 

TERMINAL 
"BOARD 

RESISTANCE 

TOP 

FILTER 
REACTOR 

TO 
REPRODUCER UNIT 

C. POWER 
TRANSFORMER 

S`. 

FD NFD YFD T NFD:' MFO ÑFD.' 

I 3 4tE 5. á -s' 

FILTER 
--- AND 

BY-PASS 
CONDENSERS 

TOP 

RESISTANCE - 

UNIT ----- 

Figure 17-Wiring diagram of Sterling S. P. U. 

S. P. U. CONTINUITY TESTS-Sterling-Figure 17-See Figure 7 for terminal numbers 

Terminals Correct Effect Incorrect Effect Caused by 

Across UX-280 filament contacts Closed Open UX-280 filament winding 
G to P of UX-280 socket Closed Open high voltage winding of power transformer 
1 to either filament contact of UX-280 

contact 
Closed Open filter reactor 

1 to 3 Closed Open Resistor Rl (3 Terminals) 
3 to 5 or 6 Closed Open Resistor R2 (4 Terminals) 
5 to 6 Closed Open UX-210 filament winding 
7 to 8 Closed Open UY -227 filament winding 
9 to 10 Closed Open UX-226 filament winding 
11 to 12 Open Shorted wiring 
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[20] VOLTAGE READINGS 
When checking Radiola 41 for possible defects it is good practice to check the voltage 

of the various sources of current. To do this a service man will need both an A. C. and D. C. 
voltmeter, the D. C. meter being 600 ohms per volt or higher in resistance. The following 
voltages at the terminal strip of the S. P. U. are correct with all tubes in place and the 
Radiola connected to a 115 -volt A. C. line. The tubes must be in good condition, otherwise 
the D. C voltages will be high. 

VOLTAGE READINGS AT S. P. U. TERMINAL STRIP 
The S. P. U. cover must be removed to expose the terminal strip 

Sterling-Figure 13 

Terminals Volts 

-B to B+ Det. 
-B to B+ Amp. 
-B toB+PWR. 

UX-210 Filament 
UY -227 Filament 
UX-226 Filament 

25 D. C. 
135 D. C. 
320 D. C. 
7.5 A. C. 
2.5 A. C. 
1.5 A. C. 

TERMINAL BOARD 

VOLTAGE 
DIVIDING 
RESISTORS 

UX-280 SOCKET 

POWER 
TRANSFORMER CONDENSER BANK FILTER REACTOR 

Figure 18-Sterling socket power unit showing parts 

Receptor-Figure 12 

Terminals 

-B to B+ Det. 
-B to B+ R. F. 
-B to B+ PWR. 

UX-210 Filament 
UY -227 Filament 
UX-226 Filament 

Volts 

33 D. C. 
100 D. C. 
335 D. C. 
7.5 A. C. 
2.5 A. C. 
1.5 A. C. 
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VOLTAGE READINGS AT RADIOTRON SOCKETS 
Taken with Weston Model 537 Type 2 test set or others giving similar readings, - 

115 -volt A. C. line and volume control at zero-No station tuned in. For tube numbers 
refer to Figure 4. 

Sterling 

Tube 
No. 

Filament to 
Grid Volts 

Cathode or Filament 
to Plate Volts 

Plate Current 
Millamps 

Filament or 
Heater Voltage 

1 

2 
3 
4 
5 
6 

10 
10 
10 - 
10 
20 

125 
125 
125 

25 
125 
300 

3.5 
3.5 
3.5 
2.0 
3.5 

16.0 

1.5 
1.5 
1.5 
2.5 
1.5 
7.5 

CONDENSER BANK 

UX-226 BIAS 
RESISTOR\ 

UX-210 BLAS RESISTOR 

VOLtAG E POWER 
FILTER REACTOR DIVIDING RESISTOR TRANSFORMER 

Figure 19-Receptor socket power unit showing parts 

Receptor 

Tube 
No. 

Filament to 
Grid Volts 

Cathode or Filament 
to Plate Volts 

Plate Current 
Millamps 

Filament or 
Heater Voltage 

1 

2 
3 
4 
5 
6 

7 
7 
7 - 
7 

22 

93 
93 
93 
33 
93 

310 

2.5 
2.5 
2.5 
2.0 
2.5 

16.0 

1.5 
1.5 
1.5 
2.5 
1.5 
7.5 
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PART III --MAKING REPLACEMENTS 

The various assemblies and parts of Radiola 41 are readily accessible and replacements 
can be easily made. Figure 2 illustrates the parts in the receiver assembly, Figure 19 the 
Receptor S. P. U. and Figure 18 the Sterling S. P. U. The following procedure outlines the 
simplest method to be used when making replacements. 

!1.] REPLACING PARTS IN RECEIVER ASSEMBLY 

Should it he necessary to replace any part in the receiver assembly proceed as follows: 

(a) Remove terminal board covers as described in Part II, Section 18. 

(b) Release the two receiver assembly cables from their terminal board and pull them 
clear of the S. P. U. container. 

(e) 

(d) 

(e) 

(f) 

(g) 
(h) 

(i) 

Figure 20-Removing receiver assembly from cabinet 

Release the antenna and ground leads from the clamps that hold them in place. 

Release the ground lead to the reproducer unit frame. 
Release the output leads from the receiver assembly to the output transformer on 
the loudspeaker frame. These leads must also be released from the clamps that 
hold them to the sides of the cabinet. 
Remove the collar that holds the operating switch in place. Pull it clear from the 
escutcheon. 
Remove the two knobs on the front panel-the station selector and volume control. 

Remove the four screws that hold the receiver assembly on its shelf. It may now 
be lifted clear and placed in a position convenient for work (Figure 20). The 
parts are readily accessible and any repair or replacement may be easily made. 
The correct connections to all parts are shown in Figure 15. 

After all work is completed the receiver assembly should be returned to the cabinet 
in the reverse manner of that used to remove it. 
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2] REPLACING PARTS IN LOUDSPEAKER ASSEMBLY 

To replace a part in the loudspeaker assembly (Figure 21) proceed as follows: 

(a) Disconnect the A. C. input connections to the disc rectifiers. 
(b) Disconnect the receiver output leads to the terminal on the reproducer frame. 

(c) Remove the four bolts.that hold the reproducer assembly to the baffle board. It 
may be lifted clear and placed in a position convenient for work. After the necessary 
repairs or replacements are made it should be return ed in the reverse manner 
of that used to remove it. When attaching the reproducer assembly to the baffle 
board be sure to have the ground lead from the receiver assembly fastened under 
one of the bolts holding the reproducer in place. 

DISC 
RECTIFIER 

OUTPUT TRANSFORMER 
AND LINE CONDENSERS 

FIELD 
MAGNET 

Figure 21-Reproducer assembly showing parts 

[3] REPLACING PARTS IN STERLING S. P. U. 

DISC 
RECTIFIER 

To replace any parts in the Sterling S. P. U. (Figure 18) proceed as follows: 

(a) Gain access to the S. P. U. terminal board as described in Part II, Section 18 

(b) Release the cables connected to the S. P. U. terminal board. Also release the two 
A. C. input leads fron the S. P. U. to the disc rectifier at its connection to the 
rectifier. 

(c) Release the machine screws and brackets that hold the S. P. U. to the cabinet. 

It may now be lifted clear and placed in a position for work. 
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(d) Release the four machine screws that hold the terminal board in place. 

(e) Release the four machine screws that hold the bottom of the container to its sides. 

(f) Push the terminal board a small distance toward the UX-280 socket. Now push 
the side of the container together so that it releases from the bottom. The side 
may now be pulled back on the input A. C. cord so that all the parts of the S. P. U. 
are exposed for any necessary repair or replacement. 

(g) After all work is finished the S. P. U. can be reassembled and replaced in the 
cabinet in the reverse manner of that used to remove it. 

Figure 22-Removing Receptor S. P. U. from cabinet 

(4] REPLACING PARTS IN RECEPTOR S. P. U. 

To make replacements in the Receptor S. P. U. (Figure 22), proceed as follows: 

(a) Remove terminal hoard cover as described in Part II, Section 18. 

(b) Remove the two cables attached to the S. P. U. terminal board. 

(c) Release the A. C. cord from the S. P. U. to the disc rectifier on the reproducer. 
Take the plug from the A. C. input cord so that it may be pulled clear. 

(d) Remove the four machine screws that hold the top of the S. P. U. to the container. 

(e) The top of the S. P. U. to which all apparatu3 is attached may be pulled clear and 
placed in a position convenient for work. 

After all repairs or replacements are completed it should be returned to the container 
and reconnected in the reverse manner of that used to remove it. 
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SERVICE DATA CHART 
Before using the following Service Data Chart, when experiencing no signals, weak signals, poor quality, 

noisy or intermittent reception, howling and fading, first look for defective tubes, or a poor antenna system. 
If imperfect operation is not due to these causes the "Service Data Chart" should 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 

No Signals 

Defective operating switch 
Loose volume control arm 
Defective power cable 
Defective R. F. transformer 
Defective A. F. transformer 
Defective By-pass condenser 
Defective socket power unit 

Open grid resistor 
Open cone coil of reproducer unit 
Grounded input terminals to loud- 

speaker 

Repair or replace switch 
Tighten volume control arm, P. II, S. 4 
Replace power cable, P. III, S. 1 

Replace R. F. transformer assembly, P. III, S. 1 
Replace A. F. transformer assembly P. III, S. 1 
Replace By-pass condenser, P. III, S. 1 
Check socket power unit by means of continuity test 

and make any repairs or replacements necessary, 
P. II, S. 19 

Replace grid resistor, P. III, S. 1 
Check cone coil-if open replace cone, P. II, S. 16 
Check for grounds, P. II, S. 9 

Weak Signals 

Defective power cable 
Defective line switch 
Defective R. F. transformer 
Defective A. F. transformer 
Dirty Radiotron prongs 
Defective By-pass condenser 
Defective main tuning condensers 
Defective output transformer 
Low voltages from socket power unit 

Defective socket power unit 

Defective rectifier unit 

Repair or replace cable, P. III, S. 1 
Clean contacts or replace line switch 
Replace R. F. transformer assembly, P. III, S. 1 
Replace A. F. transformer assembly, P. III, S. 1 
Clean prongs with fine sandpaper, P. II, S. 3 
Replace defective By-pass condenser, P. III, S. 1 
Replace defective tuning condensers, P. III, S. 1 
Replace defective transformer, P. III, S. 2 
Check socket power unit voltages with high resistance 

D. C. voltmeter and A. C. voltmeter, P. II, S. 20 
Check socket power unit by means of continuity test 

and make any repairs or replacements necessary, 
P. II, S. 19 

Replace defective unit, P. III, S. 2 

Poor Quality 

Defective A. F. transformer 
Defective output transformer 
Defective By-pass condenser 
Dirty contact arm of volume control 
Dirty prongs on Radiotrons 

Replace A. F. transformer assembly, P. III, S. 1 
Replace output transformer, P. III, S. 2 
Replace defective By-pass condenser, P. III, S. 1 
Clean contact arm on volume control, P. II, S. 4 
Clean prongs with fine sandpaper, P. II, S. 3 

Howling 
Defect in audio system 
Open grid circuit in any stage 
Microphonic Radiotrons 

Check and repair any defect, P. II, S. 10 
Check circuits and repair defect, P. II, S. 19 
Interchange Radiotrons, P. II, S. 10 

Excessive Hum 

Socket plug position 
Dirty or defective line switch 
Antenna and ground leads reversed 
Defective disc rectifier 

Reverse socket plug 
Clean or replace line switch 
Connect antenna and ground leads correctly, P. II, S. 7 
Replace defective unit, P. III, S. 2 

Radiotrons fail 
to light 

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

Turn operating switch "On" 
Replace operating switch 
Repair or replace A. C. input cord 
Replace power transformer, P. III, S. 3-4 
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 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 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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