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RCA RADIO SERVICE NEWS

SERVICE TIPS

Win a handsome pigskin wallet. Until further notice, these popular wallets will
be given to all whose tips on any phase of radio service are published in this column.
Send your favorite idea to RCA RADIO SERVICE NEWS, Camden, N. J.

Service Tips are our readers’ ideas, not ours. While RCA RADIO SERVICE NEwS
believes they are worth while, we can not be responsible in any way for results obtained.

High Line Voltage

For all cases of excessively high line
voltage on radios that have no taps on
the primary of the power transformer,
we have found 32-volt tungsten lamps
very satisfactory as resistors to be
placed in series with the line. They
cost but a fraction of the price of the
special ballast lamps made for this
service and we have found them to
last much longer. The 50-watt and 25-
watt sizes take care of most conditions
that are encountered and the screw-in-
and-try method, together with a volt-
meter on the filament circuit, will tell
you which to use. In our territory we
have up to 125 volts on the house
circuits and even the Majestic’s Model
90, etc., with their special ballast
resistor run 2.9 volts on the tube fila-
ments and require a 50-watt, 32-volt
lamp in series with one side of the line
to bring them down to 2.5 volts.

Mzt. Tabor Radio Shop,
Walter P. Schuck, Manager,
4731 S. E. Hawthorne Blvd.,
Portland, Oregon.

Earphone Connection

| am sending herewith a service tip
for earphone connection on RCA
Model 141-E.

Many short-wave fans cannot take
utmost advantage of the set like the
141-E, due to the fear of disturbing
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other members of the family late at
night and they would appreciate an
earphone connection on their sets.
Certainly there is ample power in
the 56 driver tube to work on ear-
phone, but as the connections are not
easily accessible, it can be put in the
53 output tube, as shown in the dia-
gram. The 0.001 mfd. capacity of the
condenser by-passes low-frequency hum
which many a time is objectionable
on earphone and as well cuts off the
volume appreciably, which otherwise
would be too much for it. The double
circuit jack cuts off loudspeaker auto-
matically when the earphone plug is

inserted.
S. G. Gidh,
Indira Lodge,
Santa-Cruz,
Bombay, India.

Mershon Wet Condensers

Mershon wet electrolytic condensers
found in Crosley and many other older
sets have a tendency to boil over, emit-
ting a liquid substance through a
rubber vent found on the top of the
condenser. This liquid will in time
turn to a crystal form and short from
binding post of the condenser to the
can which is ground. This will make
a noise as if a transformer in the A. F.
end of the set were going out. No A.
C. hum is detected. Clean the top of
the condenser off and take her home.

Wood's Electric
Appliance Repair Shop,
208 East Fourth Street,
Santa Ana, California.

Motor Ignition Noises in
Auto Radios

Several different makes and types of
auto radios which developed motor
ignition noise after some time, were
found and corrected, after having been
worked on and given up by other ser-
vice organizations. On cars using the
Electrolock lgnition, a steel conduit,
flexible of course, leads from the igni-
tion switch to the breaker box, carry-
ing the ignition leads to protect them
from tampering. This cable is clamped
to a sleeve at the breaker box, and
usually works loose in the sleeve, so
that a poor ground at this point
develops. Grounding the shield at the
dash does not help, but soldering a
piece of shielding from the steel con-
duit to the loose sleeve and then to the
breaker box takes away every vestige
of motor interference. This idea
worked on several different cars and
radios, and is passed on for its worth.

Noel L. Havermale,
711 South 16th Street,
Quincy, Illinois.

RCA TMV-121-A

The new inexpensive RCA TMV-
121-A output indicator which takes
care of output indications on sets
using separately excited field coils, may
be also used as an output indicator on
equipment using permanent magnet
dynamic speakers and magnetic speak-
ers. To use the indicator in this man-
ner remove back cover plate and con-
nect leads from receiver speaker to
secondary of output indicator trans-
former or to red wires in case. An
ohmmeter is useful in determining
resistance of speaker to be used and
then adjusting output resistor on
indicator for same resistance. The
sensitivity might be improved by dis-
connecting output transformer from
neon lamp, but it seems to work very
satisfactorily as originally intended.
A neater and more useful job may be
made by mounting two additional
posts on panel or top of case, which
would eliminate bother of taking
cover plate off each time a measure-
ment is to be made.

Sidney Z. Bear,
CRM. USNR.

262 Canner Street,
New Haven, Conn.

Midget Receivers

A tunable hum which is very bad in
midget receivers, particularly of the
gyp make and of the Crosley 120
series, can easily be stopped by adding
a 0.01 condenser from the A.C. plate
of the rectifier to the ground. Pre-
caution must be observed to use a
condenser of high voltage rating, other-
wise it will break down. 1t may also
be connected from the A. C. plate of
the rectifier to one side of the filament
to stop this annoying hum, which in
some cases modulates the signal so
badly that it entirely ruins reception.

Lovell B. Crawford,
Radio Service,
Genoa, Illinois.

G. E. C-4]1 and
Montgomery-Ward ‘‘Airline’’

On the C-41 a short between the
open end of the first I. F. trimmer and
the adjoining primary soldering lug
will ruin a 6B7 tube. This usually
occurs when the set has warmed up
enough to cause the trimmer plate to
warp over if there happens to be a
sliver of solder run down the lug on
the trimmer side. This trouble won't
show up on the bench UNLESS the
set is run long enough to be really
warmed up.

On the Airline 1933 model men-
tioned there will be oscillation over
the dial from 750 K.C. to 1500 K.C., if
—the 6D6 is the least bit off in internal
capacity;

—either the primary or secondary of
the antenna coil is open.

1f the shield on the 6D6 isn’t making
GOOD contact with the chassis, 1 sug-
gest soldering to the ground lug at side
of socket that makes mechanical
contact.

Earl Gibbs, Assoc. I. R. E.,
Radio Engineering,

720 Fifth Street,

Las Vegas, N. M.

Shimming Spider of Voice Coil

1 am sending in a tip 1 have used on
A.C.-D.C. models.

Customers claim sour tone. After
checking tubes, etc. I hit on this
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VERY THIN WASHER
PLACED UNODEFR SPIDER

method of shimming spider to change
position of voice coil.

As this type of set is handled fre-
quently and subjected to all weather,
the spider becomes warped.

H. Dieball,
12821 Wilfred Ave.,

Detroit, Mich.

Qut-of-Phase Antenna

| was called to the Barclay Hotel in
Philadelphia, to a customer who lived
on the twelfth floor. On an RCA Model
18 the customer complained that WCAU
(a 50,000-watt Philadelphia station) at
1170 kc. was dead: while all the other
stations were very good. Upon exam-
ination of the set | found everything in
perfect condition.

Remembering that WCAU now has a
vertical antenna of approximately 300
feet in height, 1 noticed that the an-
tenna used on this particular set was
horizontally stretched across the apart-
ment window sills. I quickly calculated
that the twelfth floor was approximately
150 feet from the ground, and putting
the two antennas exactly out of phase.

Tuning the set to 1170 ke. I cut the
far end of the antenna. As the antenna
fell to a vertical position—WCAU came
in like ““‘a ton of bricks.”

Dave Brady,
514 Ritner St.,
Philadelphia, Pa.

Files Tips in Manuals

RCA RADIO SERVICE NEWS,
giving many valuable suggestions to
service men, are apt to be mislaid in the
average service shop. We have solved
this problem by cutting out each item
and pasting them on a sheet and filing
them in the Service Manuals alongside
the service page of whatever model the
suggestion covers. Thus whenever re-
ferring to a certain model for trouble,
the various suggesticns are right there.”

R. S. Bruneau, Manager.
2110 Massachusetts Ave.,
Cambridge, Mass.
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PLAN 1935 SERVICE MEETS;
PAST SERIES WAS BIG SUCCESS

Over 42,000 Attendance at 1934 Meetings in Over

200 Towns.

All Service Engineers Welcomed

The 1934 program of RCA Victor
Service Meetings for Service Engineers
is drawing to a close. Service Engineers
from Maine to California have enjoyed
them so much that at their requests a
new series of meetings for 1935, to start

early in February, has already been
scheduled.

New Attendance Records

New attendance records were set dur-
ing the 1934 meetings, which were held
in the 43 cities and 130 smaller towns.
Total attendance was well over 42,000.

Officials of the RCA Parts and Service
Division, who conducted the meetings,
attributed the tremendous popularity
to the fact that they were “service”
meetings in the truest sense of the word.
The carefully prepared talks were con-
fined to technical subjects. The usual
sales “'ballyhoo’” was conspicuous by its
absence.

Local Associations Co-operate

At the meetings in larger cities, stere-
opticon slide projectors were used to
illustrate the technical talk. In the
smaller cities, small film projectors were
used. All programs were carefully
planned to avoid exhausting length and
monotony. Technical talks were inter-
spersed with comedy movies projected
from a 16 mm. portable RCA Photo-
phone equipment. In some cities local
distributors provided refreshments, ad-
ditional entertainment, and door prizes.

Same Plan for 1935

The 1935 series of meetings will follow
the same plan. The first meeting will
cover ‘Theory and Practice of Antenna

Systems”'—from the early days of radio
to the present time. Practical solutions
of today’s antenna problems will be ex-
plained. The dates and places of these
meetings can be obtained from RCA
Parts Distributors after the middle of
January.

Perhaps none of the four meetings al-
ready held has been more fascinating to
Service Engineers than the fourth series,
which was devoted entirely to the
cathode-ray oscillograph, with a dem-
onstration of the instrument recently
perfected in RCA Victor Laboratories
but not as yet placed on the market.
The practical application of this revo-
lutionary radio service equipment was
demonstrated, accompanied by stere-
opticon slides which explained every
point.

Previous Subjects

Subjects of previous meetings have
been:

Meeting No. I—Automatic AVC;
Servicing the New RCA Victor
Receivers.

Meeting No. 2 -Alignment of Super-
heterodynes; |6mm.SoundCamera.

Meeting No. 3—Police and Other
Transmitters; Servicing Radio-
Phonograph Combination Instru-
ments.

All Service Engineers and Dealers are
welcomed at the meetings and are urged
to keep in touch with their RCA Parts
Distributors to get the dates of meet-
ings. Many of the fourth series meet-
ings, on the cathode-ray oscillograph,
will be held, especially those meetings in
smaller towns, well up into January
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EXPERIMENTS WITH DIVERSITY
RECEPTION TO ELIMINATE FADING

By V. D. Landon, RCA Victor Laboratory

One of the most annoying defects of
radio reception is the distortion and
variable volume which occur when re-
ceiving fading signals. The phenomenon
is encountered at all frequency ranges
in which entertainment broadcasting is
allowed. In the standard broadcast
band fading is only troublesome for
certain critical distances from the trans-
mitter, and then only at certain times
of the day. Even so it constitutes a
problem well worth solving as the crit-
ical distance is such as to be an impor-
tant portion of the useful area covered.
Also, the critical time (near sunset) is
during the most valuable portion of the
broadcasting schedule.

Nevertheless, it is the sudden popu-
larity of short waves which brings the
problem into the limelight at the present
time, as a majority of the signals re-
ceivable on short waves are fading
badly a good share of the time.

Of course automatic volume control
is a big help in reducing the objection-
able effects of fading. Were it not for an
effect known as carrier cancellation,
this would constitute a sufficient solu-
tion of the problem.

Two Types of Fading

There are two general types of fading
which produce somewhat different ef-
fects. In the first type there is but a
single path through the transmission
medium for the signal arriving at the
receiver. Fading is due to a variation of
the efficiency of transmission of this
single path. This variation in efficiency
is caused by movements of the reflect-
ing ionized layer of the upper atmos-
phere. This type of fading can be re-
ceived very well with the help of auto-
matic volume control as distortion is
not ordinarily produced. However, the
amplitude variations sometimes become
too rapid or too great for the AVC to
follow. A more serious and equally
common type of fading is caused by
the presence of two or more paths for
the signal through the transmission
medium.

In this case only a slight change in
the length of one of the paths is neces-
sary to reverse the relative phases.
When the antenna voltages from the
two paths are nearly equal and op-
posite, the result is nearly complete
cancellation and a bad fade. The
lengths of the two paths are seldom
equal, and hence the two subtracting
portions of the signal were not radiated

at the same time. As a result the modu-
lation frequencies (i. ¢., side bands) are
not cancelled. The result is equivalent
to an increase in the effective percent-
age of modulation, often to values far
over 100 per cent. The result is the
familiar blasting of fading signals. The
sound is much the same as that pro-
duced by bad over-modulation at trans-
mitter except that in general low fre-
quencies are missing, these being partly
cancelled out with the carrier, if the
difference in lengths of path is not great

Use of Diversity Reception

When this type of fading signal is
being received with a set employing
automatic volume control, the sound
output is often greater than normal
during a fade due to the higher effective
modulation percentage and higher set
sensitivity when the carrier amplitude
is reduced. The output is greatly dis-
torted at such times.

The only practical method of reduc-
ing the distortion due to this type of
fading is by the use of diversity recep-
tion. Diversity makes use of the fact
that the times of worst fading may be
different in different antennas. Two,
three or more antennas may be used,
the circuit being so arranged that recep-
tion at any instant takes place only
from the antenna supplying the greatest
signal. In order that the antennas may
have different fading characteristics, it
is necessary that they differ widely
from each other in location, directional
effect or polarization. A difference in
antenna location is the most effective
method of obtaining different fading
characteristics, but differences of the
magnitude desired are often impractical
and it becomes necessary to employ
differences in directional or polarization.

Extra Antenna Improves Results

While results are theoretically better
the greater the number of antennas, it
is seldom that more than three are used
because of the complication. Also, three
i8 sufficient to produce a very steady
signal if the antennas are properly di-
versified. In fact two antennas are
enough to produce considerable im-
provement.

It is necessary to supply a complete
receiver for each antenna used except
that only one speaker and audio ampli-
fier are required. In general the experi-

(Continued on next page)
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EVOLUTION OF
OSCILLATOR A
LONG PROCESS

ManyProblemsWere Solved
in Designing Phonograph
Oscillator

The RCA Phonograph Oscil-

lator was born as a direct result of
a study of the problems encoun-
tered by service engineers in their
phonograph modernization work.
While connecting an electrical
pickup to a radio set in many
cases 1s no great problem to a
competent service engineer, there
are other cases where considerable
experimenting and study of cir-
cuit requirements is necessary. It
was to avoid these problems that
RCA engineers devised the RCA
Phonograph Oscillator, and the
story behind it is an interesting

one,
A Difficult Problem

With the advent of the RCA Victor
Record Player the Phonograph Section
of the Engineering Department was
vitally concerned with issuing informa-
tion as to its proper connection to re-
ceivers of all types and manufacture.
That this was a question and an assign-
ment of large magnitude is evidenced
by the fact that several weeks of work
were necessary just to cover the last few
years of RCA Victor receivers. This, of
course, to say nothing of hundreds of
other receivers of both old and new
types as well as certain types of RCA
Victor receivers.

The more the problem was gone into
the more hopeless it seemed. Days were

DIVERSITY RECEPTION

(Continued from previous page)

menter will find it simpler and cheaper
touse completestandard receiversrather
than to build up special equipment.

The RCA 140 1s easily adapted to
this type of reception. The procedure is
to connect a set to each of several an-
tennas and time in the same signal on
each. The Number 3 terminals on the
back of these receivers have the audio
and AVC voltage outputs of the detec-
tors. These Number 3 terminals for all
the sets are tied together and the chassis
of all receivers connected together. The
result is that all sets receive the same
audio and AVC voltage. The volume
controls may all be turned to zero but
one, or they may be all operated to-
gether. That receiver which is receiving
the strongest signal will bias off the
RF amplifiers and the diode detectors
of the other receivers. The other re-
ceivers do not contribute any audio
output until the signal input to one of
them exceeds that delivered to the
first mentioned set. In this way signals
are used only from that antenna supply-
ing the strongest signals. This mini-
mizes fading and noise interference. lt
is not sufficient to simply operate several
receivers simultaneously and independ-
ently as the set receiving the weakest
signals will produce strong noise inter-
ference and distorted signals unless
suppressed by the AVC voltage from
another receiver.

Best Results from Dipole

The improvement in results obtain-
able by this system depends on the
degree of differentiation between the
antennas. The best results are obtained
by spacing the antennas 500 to 1000
feet apart, and this should be done if
the space is available. For best results
it is necessary to use a dipole with a
transposed or twisted pair lead-in and
a shielded transformer at the receiver.
This will result in the pickup coming
solely from the antenna. The RCA
Double Dipole Short Wave Antenna
Kit is eminently suitable for this use,
although extra lengths of lead-in will
be needed.

Often it will be found impractical to
place the antennas a sufficient distance
apart for good diversification. In this
case two double dipole antennas may
be used at right angles to each other,
keeping the separation as great as space
permits, or a simple antenna about 30
feet long may be used with one double
dipole. 1f a three-channel system is
wanted, two double dipoles at right
angles and one simple antenna may be
used, or three double dipoles mutually
at right angles may be used, two being
horizontal and one vertical.

It is very interesting to check the
improvement in a more accurate way
than merely by ear. This can be done
by inserting a milliammeter in the
circuit to read the plate current of the
RF and IF amplifier tubes in each
receiver. This is done on the RCA 140
by removing the links between terminals
| and 2 on the rear of each chassis and
connecting milliammeters instead.

Current Change Measures Signal

Each milliammeter will read about 15
miles for no signal. The reading will de-
crease when a signal is tuned in. The
greater the strength of the signal, the
greater the decrease in current will be
When the signal fades the current will
increase, the amount of current change
being a rough measure of the change in
signal strength. Usually a one milli-
ampere change indicates a little less
than a two to one change in signal
strength.

When the meters are used, the fluctua-
tions in current before and after the
Number 3 terminals are connected to-
gether, will give a good idea of the
improvement due to making the con-
nection. Before the connection is made,
if the current fluctuations in the various
meters do not follow each other then it
is certain that making the connection
will result in less fading.

On the RCA 140 type receiver the
changes outlined above may be easily
made. Other types of sets may be used
but it is necessary to remove the chassis
from the cabinet to make the proper
connections.

Set Connections Explained

The milliammeter should be inserted in
series with the ground side of the cathode
bias resistor of one or more of the ampli-
fier tubes. If the full scale reading of the
meter is 10 milliamperes then it should
be used in the circuit of only one tube.
1f a 20 mil meter or greater is to be used,
then it should be in the circuit for more
than one tube to increase the deflection.

To place the AVC circuits in com-
mon, the resistors in the diode returns
of the different sets are all placed in
parallel.

For example, if the new 6-tube set is
to be used, the green shielded leads on
the volume controls of all the sets used
should be connected together and the
chassis should all be grounded.

A 10 milliampere meter may be in-
serted in series with the ground side of
the bias resistor of the RF amplifier
tube of each set. This is a blue resistor
mounted on a terminal board in back of
the tone control.
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Cased Speake
Advantages

rs Have Many
for P. A. Jobs

High - Quality Speaker Which is Fully Protected
When Not in Use is Good Buy

While the supply lasts, operators of public address systems can get
an unusually good buy in the speaker known as RCA Cased Speaker,

Stock No. 9530, according to Bill

All danger of damage from dirt
eliminated by the sturdy carrying case in which the portable P. A.

speaker shown above is housed.

of RCA Service Division.
supervised many of the important sound-
reinforcing installations in his area.

Zaun, of the New York City office
Zaun has

or accidents when not in use is

It has an 18'' x 1514' baffle and a

convenient supporting bracket so that it stands anywhere.

“One of the chief difficulties encoun-
tered in temporary public-address sys-
tems is the damage to equipment while
moving it from place to place,” stated
Zaun.

spent looking over Rider's Manual, and
even then when instructions were writ-
ten up they were written with misgiv-
ings, as one can never be entirely sure
how any particular circuit will work out
until it has been tried, regardless of the
proficiency of the engineers involved.
As a last resort it was decided to stop
tackling the problem from an individual
receiver point of view and tackle it from
a broader view of classification of sets
which might show some simple uniform
method.

Tackling from this viewpoint brought
forth the information that the cathode
type of connection was suitable in a
large majority of cases. However, there
were some cases it was not and it still
was one of those unknown factors which
cannot be definitely determined in ad-
vance just how the final results will be.

Radio Signal for Phonograph Input

Going back to the original thought it
was decided to view the problem from
still a broader viewpoint, which gave
rise to the idea of the phonograph input
similar to a radio input. As these were
all radio sets they were all capable of
receiving radio signals, so the thought
naturally occurred, why not provide a
radio signal for the phonograph input
rather than just an audio signal?

Dual Purpose Tube Used

The Phonograph Oscillator was the
result. [t wasnecessary to build several
forms first, using several different types
of tubes before the final dual-purpose
tubes with two filament voltages were
decided upon. This tube gives the very
best possible results and also was more
universally adaptable than any other
tube that could be used. The question
of connection was simplified for they
are the same in all sets. The problem of
radiation was eliminated by having a
very low impedance output which radi-
ated considerably less than the average
local oscillator in a superheterodyne re-
ceiver. A frequency adjustment screw
was provided so that a point could be
selected on the receiver that was free
from interference from other stations.

“Design is one of the things most fre-
qguently overlooked by service engineers
who assemble their own equipment. An
important reason for the inferior per-
formance of these units in comparison
with a complete system purchased from
a company which specializes in sound
equipment is the lack of care they give
to it while it is not in service.

“Too often,”’ continued Zaun, “‘any
old speaker is mounted on a board for a
bafflle. After the job is over, the board
is thrown in the car, taken to the shop,
and placed in a corner until needed
again. Something rests on the cone,
warping it out of shape, or dirt and dust
get in the voice coil slot. As a result,
the reproduction is distorted and fuzzy
when the speaker is again used.

“Here is a portable speaker that 1s
protected whether in use or in transit to
the job,” Zaun pointed out as he turned
to one of the Stock No. 9530 Cased
Speakers supplied by the RCA Parts
Division for portable work. **This unit
has a trunk-type case with hinged top,
clasp, lock and suitcase handle. Its
size—]9" long, 914" wideand 14! high—
makes it easily portable. It is sturdy
enough to prevent damage to the speaker
r(;gardless of what gets piled on top
of it.”

Speaker Stands Anywhere

Zaun opened the lid and lifted out the
18" by 1514" by 14" baffle with an 8"
dynamic speaker mounted on it. **No-~
tice how the brackets at the edge and
the flat plate permit you to place it on
a small surface and help you to make a
quick installation instead of having to
take time to figure out a way of support-
ing it. This construction lets you move
the speaker from point to point until
you find the best spot.

“Then, the cable is neatly coiled
within the case. All that is required is
to insert the plug in the amplifier and
the equipment is ready for use. The field
has a d. c. resistance of 1300 ohms and
draws 85 mils at 110 volts. If it is de-
sired to use it as a separate speaker, the
field supply can be obtained from two
Rectox units, RCA Stock No. 5898.

“It is unfortunate that the stock of
these units is so limited,” said Zaun.
“The service engineers who are lucky
enough to get one from their RCA Parts
Distributor before they are all sold will
be able to add a professional appearance
to his equipment.”

Oscillator Easily Installed
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PHONOGRAPH UNIT
TO BE PLACED AT ANY
CONVENIENT LOCATION.
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Above diagram shows the simple connections of the RCA Phono-
graph Oscillator. Tube prong connections are made by means of

speclal adaptors th

at fit any type tube.









