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HE Times Square Television installa-
tion of the National Broadcasting
Company has been completed. The Co-
o lumbia  Broadcasting
Telemswn System has requested
authority from the Fed-
eral Radio Commission to erect one in
connection with its New York studios.

For the present, neither chain will use
Television for commercial purposes, but
lots of experimenting will be done with
these stations,

The interest of these two large broad-
casting organizations in Television cer-
tainly speaks well for the ultimate future
of this branch of the Radio industry.

GENERALLY improved business con-
ditions are indicated by an increasing
demand for radio advertising, according
B d = {;o William S. Pa;
ey, president o
roa castmg the Columbia
Broadcasting System. In an interview
Mr. Paley said:

“The business of broadeasting is in a
healthy condition. New contracts have
been signed by a number of leading
manufacturers for advertising time on
the nation-wide network of the Columbia
System and we have had many renewals,
indicating industry generally expects to
return to normal. Today we are carry-
ing a greater volume of business than
ever before and inquiries indicate a
steady future growth,

“We regard this as indicative that
business has found Radio broadcasting a
powerful aid even in times of depression
and as evidence that the leading manu-
facturers have confidence in the buying
power of the public to the extent that

they are spending millions of dollars to
advertise their products by Radio.
“The Columbia Broadeasting System

looks forward to the biggest year in its
history.”

“DURING the first four days of the
world series baseball games I made
$61.20," writes a student in Pennsyl-
vania. Another one

' says: “The Sharkey-
Blg Events Schmelling prize fight

cleared me over $100
and B TOﬁtS fixing up sets so the

owners wouldn't miss
anything.” The wise Radio man—
whether he is operating a large store or
doing Radio work in his spare time, will
keep his eye on big events and profit by
them.

Nearly everything of interest in the
sporting world—football, baseball, races,
prize fights, is broadeast. Big political
speeches, election returns—all are of in-
terest to the public, otherwise they
wouldn’t be put on the air.

Keep a calendar of these events. The
newspapers will give you the dates well
in advance and give you time enough to
solicit old customers and new ones. Sell
them on the idea of service for their
sets so they’ll be ready for the big
eyents,

TWENTY-FOUR municipalities and two
States have been licensed by the Fed-
eral Radio Commission Ri;o operate police
. i dio stations for
Police Radio the broadcasting
of orders to squad
cars and outlying stations. Twenty
other cities have been issued Federal
permits for the construction of such
stations.
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Chain Broadcasting Now Possible

on One Wavelength

By MARTIN CODEL
(Special to National Radio News)

Chain broadcasting has reached the
point where one wavelength is sufficient
to carry a network program to the entire
country.

The first definite statement that such
synchronization has been achieved came
from M. H. Aylesworth, president of the
National Broadcasting Company, in a
conference here with the Federal Radio
Commission. Mr. Aylesworth made it
clear, however, that various factors,
technical, economic and political, enter
into the proposition and no revolution
will be wrought in broadeasting immedi-
ately or within the next few years.

“l am gratified to inform you,” Mr.
Aylesworth told the

substantial powers or if they are geo-
graphically near one another.

With synchronization accomplished, the
next logical step is the establishment of
chains of stations, probably owned and
operated by the chain organizations
themselves, to carry the same program
on the same wavelength. These sta-
tions may be a few high powered ones
strategically placed throughout the
country, or they may be a multitude of
booster stations so placed that their
“signals” will cover the country. Most
likely they will be owned by the chain
organizations themselves, giving the
latter complete 24-hour outlets for their

national programs,

commission, “that syn-
chronization in the field
of Radio broadcasting
is now out of the labor-
atory. Experiments
and tests which we
have been conducting
have definitely demon-
strated that, from a
technical standpoint at
least, it is now possible
to operate two or more
stations on the same
radio frequency with-
out distortion.”

The tests consisted

By special arrangement Na-
tional Radio News will from
time to time publish articles
by Mr. Martin Codel, famous
for his Radio swritings in lead-
ing mewspapers.

We know wowll like Mr
Codel's articles. They are of
interest to all Radio-Tricians
because they discuss matters
of great importance to the Ra-
dio Industry. You'll hear more
from Martin Codel later.

Far from spelling the
end of chain programs
from the independently
owned stations which
now dominate the spec-
trum, the scheme will
probably mean the es-
tablishment of addi-
tional chain services to
the independently owned
stations. They would
have all the time they
wanted for their pro-
grams of loeal origin
and according to Mr.
Aylesworth, they could

of linking high powered
transmitters at Sche-
nectady and Pittsburgh by telephone and
control wires and operating them simul-
taneously with WEAF, New York key of
the N. B. C, on the wave length of
WEAF. All broadcast the same pro-
gram originating at WEAF. These
tests, carried out under the guiding
genius of C. W. Horn, general engineer
of the N. B. C., have been entirely suc-
cessful, Mr. Aylesworth reported.

Such synchronization has been the goal
of Radio engineers almost since the be-
ginning of congestion on broadecast wave
lengths. At present the occupation of
one channel by two or more stations al-
most inevitably means interference some-
where between them if they operate with

then supplement their
local offerings with
such chain programs as they choose.
Particularly would all national news
event broadcasts be made available to
them, for the chain has no intention of
dropping its affiliations with independ-
ent stations, he declared.

There are distinet limitations upon the
immediate possibilities of synchronized
network broadcasting. First, the cost of
erecting the booster stations and linking
them by telephone wires to keep them in
phase and to carry the programs would
amount, it is conservatively estimated,
to well over $35,000,000. Secondly, a
sweeping reorganization of broadcast-
ing, involving a considerable realloca-

(Please turn to page 9)
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The Story
of a Sale

E. R. HAAS
Vice President and
Director

A Radio-Trician drove his ear up to a
gasoline filling station. The Radio he
had just installed in it was giving the
world series baseball game—play by play.

“What’s the score?” asked a salesman
who had also pulled up for gas.

“T'wo to one; Philadelphia leading,”

was the reply.
. “I haven’t heard a complete game dur-
ing the series,” continued the salesman.
“Guess I'll take tomorrow afternoon off
and tune in.”

“Why do that?” questioned the Radio-
Trician—“Why lose a half day from
work—miss seeing your customers on
time—Ilose business and break up your
schedule? Why not put a Radio in your
own car, then you can have programs
wherever you go?”

The salesman thought this was a good
idea. He made long, lonesome trips. His
customers had Radios. When he arrived
they talked about the happenings of the
day. He had to get his information
second hand.

The result of sixteen minutes conver-
. Bation was a sale and installation of an
automobile Radio by the Radio-Trician.
He writes, “Mr. Smith, tell the boys that
salesmen are good prospects for Auto
Radios. Since that day in October—I've
sold nine sets to travelling men and there
sure is a nice profit in those Auto Radios.”
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A Success Plan

The program of a successful man con-
tains four important factors: Ambition
—a Goal—Preparation—Optimism.

Jim Blank says: “I wish I had a good
jeb like Joe Brown,”—then spends his
evenings playing pool. That's not am-
bition—even though he thinks it is.

Brown didn’t get that good job by
“wishing.” His was a very different
procedure.

Brown wanted a good job. He planned
for it and worked out his ideas. First
he decided definitely what he wanted to
do—established a goal for himself. He
knew he would have to work for what
he got, but his Ambition carried him
through. Brown didn't “trust to luck.”
He didn’'t just “wish” for things to
happen.

Then he considered what he must know
to attain his goal. He prepared himself
—studied—realized that work and study
would be big factors in his sucecess.

Last of all he was Optimistic. He
thought success—talked success. Did he
let the failure of others discourage him?
No—! Why should he? Those failures
merely lacked ambition—had no aim in
life—didn’t prepare properly—didn’t be-
lieve in themselves,

Did the successes of others make him
envious? Absolutely not—! They just
acted as an incentive to spur him on to
his own success.

Brown’s good job isn’t the top of the
ladder for him., He didn’t quit preparing
when he got that job. He’s working for
the job above now. There are always
success ladders for men of Brown's type
and Brown will keep on climbing.

Jim Blank will continue to play pool
and “WISH"” he had a good job. Well,
maybe his relatives will take care of him
when he is too old to do odd jobs for a
living.

Radio on Up-Grade

Statistics from the United States Gov-
errment are very optimistic for Radio.
The United States Department of Labor
reports that forty-four Radio manufac-
turers employed 32,103 workers in Au-
gust, which is an increase of 25% over
the employment by these companies dur-
ing July. Their pay rolls increased over
an equal period 31.2%. The pay roll per-
centage increase as compared to the in-
crease in the number of men employed,
would also indicate that salaries are
advancing.

COMPILED SOLELY FOR -\
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CLARION RECEIVERS, MODELS NOS. AC-51, AC-52 AND AC-55

These receivers use the same chassis,
the only difference being in the cabinet
design.

With reference to the diagram you will
find that the circuit employs 3 sereen
grid 224 tubes, a 227 power detector and
a 227 first audio resistance coupled, as
well as two 245’s in the push-pull am-
plifier. The conventional 280 tube is
used as a rectifier.

When the receiver is first turned on
the voltage regulator should be watched.
If it becomes red hot a short circuited
rectifier tube or a defect in the power
pack causes it. The switch should be
turned off and the short circuit or abnor-
mal condition overcome. The speaker
plug should be in place while the receiver
is on, If the speaker plug is out of
place, and the switch turned on the filter
condensers will be overloaded. Three
chokes are used in the filter circuit of
the power pack including the field coil
of the dynamic speaker. Ordinarily only
two chokes are employed in A.C. re-
ceivers.

If oscillations occur look for an open
screen grid by-pass condenser, an open
plate by-pass condenser, an open grid
bias resistor, poor contact between the
variable condenser canopy and chassis,
poor contact between Radio frequency
unit chassis and the main chassis, open
circuit of grounding strap between Radio
frequency choke and main choke, poor
contact between variable condenser frame
and rotors through the tension spring
clips or by open circuit of the ground
strap between condenser frame and
chassis. Chassis base plate loosely at-
tached to chassis; poor ground connee-

tion, a high resistance connection in
series with a by-pass condenser, tube
shields not secure and high line voltage.

New receivers have the trimmer con-
densers on stages 1, 2 and 4 almost all
the way in, that is, having almost maxi-
mum capacity. Trimmer condenser on
stage No. 3 will be found adjusted about
half way out. It is suggested that you
leave the trimmers as found unless it is
definitely ascertained that they are out
of adjustment.

If it is found that the trimmer con-
densers must be reset, tune in a broad-
cast signal of about 1400 K.C. or use a
modulated oscillator for a signal.

Starting with the detector stage
(toward rear of chassis) turn the trim-
mer condenser in and out with an in-
sulated wrench until maximum signal is
heard. Be sure to have the tube shields
and grid caps in place. Next adjust the
trimmer condenser of the 3rd Radio fre-
quency stage, repeating this operation
through the 2nd and 1st Radio frequency
stages successively. From here on do
not touch the trimmers. Re-tune the
receiver to 1000 kilocycles. Starting with
the detector stage, bend the split rotor
plate of the condenser in or out for maxi-
mum signal. Repeat this operation on
the 3rd, 2nd and 1st Radio frequency
stages in turn. Tune to 550 kilocycles,
and reset the split rotor plate if neces-
sary.

A table accompanies this article, giving the volt-
ages which should be measured at the tube socket
;3;?1:::[& with a line voltage of 105 and 60 cycle

With this information as a guide and following
standard practices on such receivers you will be

able to correct any trouble that may develop in
the Clarion receivers.

YOLTAGE TABLE

Tube Tube Cont. Grid Cathode Plate Screen

Order Type Volts Volts Volts Volts M.A. Volts
1 224 2.09 146 243 2.43 2.712 87.5
2 224 2.09 151 2.43 2.43 2.55 85.5
3 224 2.09 151 2.43 243 .72 87.5
4 227 2.09 134 12.2 13.15 .58 (==
5 227 2.14 170 1.22 13.6 3.31 - -
6 245 2.14 195 37.5 S 20.4 B
1 245 2.14 195 37.5 =i 234 -
8 280 4.51 —y e e 35 s

Line Voltage 105 60 cycle,
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Radio Opportunity Fields—III
MANUFACTURING

By P. J. MURRAY, Manager
Employment and Voeational Departments
The third of a series of articles by Mr. Murray on opportunities in various Radio Fields.

“Ship Operating” and “Broadcasting’
National Radio News respectively.

were published
Other articles by Mr. Murray will follow.—Watch for

in July and September, 1930,

them.—Editor.

Former Federal Radio Commissioner,
O. H. Caldwell, estimates that Radio and
its allied industries will this year reach
the high mark of $1,150,000,000. One of
the outstanding features is that every
bit of Radio apparatus sold, which goes
to make up this enormous figure, must
first be manufactured. What a field of
opportunity for the trained Radio man.

To most people
Radio manufactur-
ing means only the
assembly of Radio
receiving sets.

When one consid-
ers the manufacture
of Radio receivers
as representative of
the manufacturing
branch of the Radio
Industry, they are in
reality only touching
the surface, There
is much more than
this to Radio manu-
facturing.

I'll admit that Ra-
dio receiving set manufacturing is the
greatest single factor in the tremendous
industry. The annual sales of Radio
receiving sets has been estimated at
3;500,000. This represents a business
of $405,000,000. But there are many
other things to consider when we are
studying Radio manufacturing as a
whole.

hundreds of Ra

Stewart Warner's Chicago factory where
dio men have their
opportunities,

For instance, the Radio tube business
contributes $217,000,000 a year to the
gross volume of Radio business. $160,~
000,000 a year may be attributed to talk-
ing motion picture equipment, and at the
rate this branch of the industry is grow-
ing it would not surprise me to see the
dgure double in a very short time. And
all this material must be converted from
the raw into prod-
ucts ready for the
ultimate user, It is
therefore a part of
Radio manufactur-
ing.

As I have written
before, I try to fit
N. R. 1. graduates
into jobs to which
they are best suited.
This gives a man a
better opportunity
to grow, to eclimb
the ladder of sue-
cess—to work up to
the bigger jobs. It
all means more
money to the man. The manufacturing
branch of the Radio Industry gives me
a fine chance to do this very thing. It is
large; it has many different angles from
which I can work.

The nature of the work of manufac-
turing Radio apparatus is such that
trained men are required from the time

(Please turn to page 14)

A part.of the great Atwater Kent Plant in Philadelphia where over three million Radio sets have
been manufactured.
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There Isn’t
any
Santa Claus

By S. M. ARMSTRONG
Student Service Director

Some fellows seem just
to be discovering that
truth. For years “their stockings hung
by the fireside” and were filled more or
less regularly with Radio Business. They
were having a wonderful time.

People knew little or nothing about
Radio; any tinpanny noise was con-
sidered “good reception.” Anyone with
a pair of pliers and a wise look could
service a Radio.

Then something happened.

The door-bell mechanics who once fixed
Radios are bewildered. They ask each
other: “Where has the Radio Business
gone 7"

Well, where has the Radio Business
gone ?

The plain truth is that the Radio Busi-
ness hasn't gone anywhere. It's right
here.. Always has been. Always will be.

But it’s operating on an entirely new
and different principle. The door-bell
mechanic will go back to fixing door-
bells unless he learns Radio. The day of
the “guess method” of Radio Servicing
is gone. Mr. Public won’t tolerate make-
shift, hay wire work on his expensive
Radio. He demands real reception now
and is willing to pay for it.

The untrained Radio man who sits
around now and expects big Radio Busi-
ness to come his way is doomed to dis-
appointment—and lots of it.

No—there’s no Santa Claus. No one
gives anything away nowadays. But the
trained Radio man, who goes after the
business, sees the closest approach to the
Merry old Fellow. He sees dollars roll-
ing in and that’s what counts.

You have your services or your Radios
to sell. There is always someone, some
place who wants to buy—and can buy—
what you have to sell. Go out after him.
Find him—tell him—sell him. And you’ll
enjoy it more than if there were a Santa
Claus. :

Don’t worry if a set warms up while
operating. The generation of heat within
the receiver will frequently be found of
benefit in drying operating parts during
wet or humid weather.
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Fluctuating Line Voltage

Much has been said and written re-
garding fluctuating line voltage as it
affects the operation and life of tubes
and radio sets. Until now, however, the
available data has been largely limited
to a few local instances, leading to the
conclusion that line voltage fluctuation
is relatively rare and, therefore, purely
a local and even individual matter.

A survey of the power systems
throughout the country discloses that
fluctuating line voltage is widespread
and commonplace. * According to the find-
ings of Electrical World, there are wide
line voltage variatioas in every State.
The fluctuations are as great as 30% of
the rated power house voltage or three
times greater than the 5% plus or minus
specified by tube manufacturers in guar-
anteeing the operation and full service
life of their products. Such variations
are detrimental to the proper operation
of power packs in the usual socket-power
radio sets.

According to the engineers of the Am-
perite Corporation, the actual delivered
voltage may vary as high as 30% in
addition to the reported line voltage
variation, due to local conditions. Thus
the power company may report 110 volts
on its line, and yet the voltage at the
socket or receptacle operating a radio
set may be down around 100 volts or less,
due to severe loads on the house wiring.
In other words, the voltage on the line
is only the starting point in line voltage
fluctuations. There is no practical
method today of regulating the socket
voltage itself, due to the many factors
involved in fluctuating loads line volt-
ages, but there is a simple means of
regulating the voltage applied to the
radio set itself, in the form of self-ad-
Jjusting line controls inserted in the pri-
mary circuit of the radio set, either as
a built-in feature or as an attachment.

WANTED

The Instruction Department has need
of wiring diagrams and service informa-
tion on the Silvertone, Gilfillan and Tyr-
man 50 receivers. .

Chief Instructor Dowie requests that
anyone having service information or
wiring diagrams of these receivers mail
them in. They will be promptly returned
as soon as copies are made. Please ad-
dress the material to The Editor, Na-
tional Radioc News.

e
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COURTESY

Courtesy is one of the keynotes to
the Success of the Radio Service man.

The Service man is often the only
contact between his employer aud the
customer, after the sale is made. There-
fore, upon the manner in which the Serv-
ice man conducts himself, frequently
depends the customer’s attitude toward
the Dealer.

The customer’s goodwill is valuable to
the Dealer. A satisfied customer is his
best form of advertising. He wants his
customer pleased—satisfied, so that new
business will result.

You may sometimes feel that the cus-
tomer is unreasonable and this may be
entirely true. But go as far as you pos-
sibly can to please him. Suppose you
do have to give him a little extra service
to satisfy him. Suppose it is a little in-
convenient. If you please him, your em-
ployer may sell him again—or his
friends through his recommendation.
That gives a chance to get back with
interest, any excess he has cost you in
handling him. But if he is not satisfied
your company will never sell him again
and will not get a chance to get back
anything.

Large companies have been built on
the slogan “The customer is always
right.” There may be a few cases where
this will not work out but it is a good
general plan.

Once having established this rule of
giving the customer all you can for his
money—give it cheerfully—pleasantly—
otherwise it is just as well if you don't
give it at all. A little courtesy often
saves a lot of service.

Graduate Reports on
European Radio
Conditions

Just as we go to press with this issue
a very interesting article is received
from Graduate Heinz A. Mueller, of
Chieago.

Graduate LIueller is visiting Europe
for several months and 1s making a sur-
vey of Radio conditions there.

Although too late for publication in
this issue, the News will print Mr. Muel-
ler's full report in the January number.
We know you’ll find his comparisons of
European and American Radio of great
interest.
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CHAIN BROADCASTING NOW POS-
SIBLE ON ONE WAVELENGTH
(Continued from page 3)

tion of present wave length assignments
would be necessitated.

Since the wave length selected for the
synchronized operation of the multi-
plicity of stations would become a “local
channel” in every part of the country,
and since the Commission requires a 50-
kilocycle separation between stations
operating in the immediate vicinity of
one another, the actual channel width re-
quired for synchronization in the present
state of the radio art would be 100 kilo-
cycles.

In other words, if the WEAF channel
of 660 kilocycles were immediately im-
pressed into use for a nation-wide chain
of stations, no other stations enuld oper-
ate between 610 and 71u xuocycles. On
the other hand, receivers design is im-
proving so rapidly, particularly with the
superheterodyne coming into more wide-
spread use, that it may be possible to
maintain a closer separation and thus
not require such a wide path for the
synchronized broadcasting.

At any rate, the N. B. C. president
and his chief engineer did not promise
the millennium in national broadeasting.
They simply pointed out that an ideal
was within grasp, and they told the com-
mission that they would not be surprised
to see it take ten years or more for the
accomplishment of that ideal. Nor will
they, they asserted, keep their technical
advance to themselves. If and when
Congress and the commission decide that
the system should be placed in operation,
it will be made available also to others in
the chain broadcasting field.

In essence, the newly discovered means
of placing a multitude of stations carry-
ing the same program on the same chan-
nels means the establishment of new na-
tional programs services as distinguished
from those that are purely local or
regional. The American radio audience
stands to benefit whenever it is done.

If Green has a dollar and Black has a
dollar, and they exchange dollars, each
still has only one dollar.

But if they each have an idea and they
exchange them, they’ll each have two
ideas.

Let’s all exchange ideas. Tell the
other fellows how you handle certain
jobs—little tricks in servicing and get-
ting spare time work. It will mean more
money to everyone.
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NEWS of the RADIO WORLD

BLACK-AND-WHITE TELEVISION
PICTURES

RADIO television has been cured of
its pink eye, according to statements and
demonstrations made by the engineers
of the DeForest Radio Company. In-
stead of pink-and-black pictures, which
have been held objectionable from the
standpoint of entertainment value, the
latest DeForest television development
is a new type of gas-filled, highly re-
sponsive white light source which pro-
vides black-and-white pictures on the
screen.

Not only are the black-and-white pic-
tures more realistic, but, due to the
greater contrast between shadows and

highlights, far better detail is obtained

than in the pink pictures. The increased
detail is immediately apparent whep
working with the same signals and
apparatus.

CHANGE TO DYNAMICS

. Dynamic speakers are being installed
" in the monitor rooms of WABC to aug-
ment the magnetic type speaker formerly
used. Although engineers declare that
the cone type speaker gives more faith-
ful reproduction, it is said that the
dynamic speaker gives control men a
truer approximation of how programs
are coming in on the average receiver,
since - a majority of the more modern
receivers employ dynamic speakers.

158,000 WATTS

Word has been received from Chelms-
ford, England, that the British Marconi
Company is complefing tests from that
point, of a new transmitter built for the
-Polish Broadecasting Company. This
transmitter, when installed just outside
of Warsaw, will be the highest powered
roadcasting station in regular operation
n the world.

The new Polish Station is rated at
58,000 watts. The two masts for this
tation will be 600 feet high and 750 feet
%ppart, the tallest in all Europe.

NORWAY REVAMPING RADIO

‘Norway is reorganizing its entire
* -broadcasting system of forty-three main
" and “booster” stations, the Government
~having. decided to take over all existing
stations to provide a state service. Pro-
grams; however, will be provided by pri-
. vate companies under contract.

SCHOOL OF THE AIR

Several hundred thousand school chil-
dren are now keeping “radio scrap
books” of items clipped from the news-
papers referring to programs of the
American School of the Air, officials of
the school report..

These programs are broadcast from
fifty stations of the Columbia metwork
and are heard in 20,000 schools through-
out the United States, the Grigsby-Gru-
now Company having supplied radio sets
to the schools as part of a free educa-
tional service. It is estimated that the
total number of children who listen in
on these programs exceeds 6,000,000.

The scrap books are a permanent

record of the radio course, and in many
cases are used as text books for class
room tests.

SHORT WAVE STATION IN VATICAN

Radio has found another use.
now be the means of conveying messages
from the Vatican, home of Pope Pius,
XI, to people of the Catholic faith all
over the world. -

ARGENTINE RADIO IMPROVES

According to the Department of Com-
merce one of the reasons for increased
Radio apparatus sales in Argentina is
found in the somewhat better quality of
Radio broadecasting. The broadcasters
have had considerable cooperation from
kh.e large Radio distributors in Buenos

ires.

NEW STATIONS FOR PHILIPPINES

It was announced recently that twenty
new Radio stations will be established
within the near future by the Bureau of
Posts. Materials for the construction of
these new stations are supposed to have
already been ordered in the TUnited
States. The apparatus will cost about
$3,500 for each station. They will be
established at isolated points on the
Islands where the people have no means
of communication.

ATWATER KENT EQUIPMENT

One and one-third million square feet
of floor space, eight miles of chain and
belt conveyors, 1800 miles of electric
wiring, 1250 electric motors, a total of
4,095 connected motor horsepower, boil-
ers seven stories high—these represent
some of the equipment of the Atwater
Kent 32-acre radio plant in Philadelphia.

It will -

t
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"SERVICE @ SHEET

STUDENTS &£ GRADUATES

'EDISON RECEIVERS R-6 AND R-7

This circuit is different from most of
the modern A.C. circuits with reference
to the detector stage. This tube, a 227,
is used as a Dicde tube acting as both
detector and automatic volume control.
We are not concerned in this article with
the theory of the circuit but the prac-
tical side of servicing.

A pre-selector or band pass filter cir-
cuit precedes the R.F. stage. Three
screen grid 224 tubes are used as R.F.
amplifiers. Two 227 tubes are used in
the first two stages of A.F. amplification
which are resistance coupled. Two 245
tubes are in the push-pull circuit feeding
a dynamic speaker.

Refer to the circuit diagram and you
will see that each part value is given,
making replacements an easy matter.

servicing of this receiver centers around
this voltage table with reference to the
circuit diagram. .

No filiment voltage on the R.F. tubes
indicates open filament lead to socket,
open filament winding of power trans-
former L33, shorted filament winding of
power transformer L33, open primary
winding of power transformer L34, open
cireuit in either connecting cable or six
prong connector.

No control grid voltage indicates no
plate voltage, open grid circuit, open
winding secondary of R.F. coils L6, L9,
L12, open R.F. grid isolating resistor
R2, R15, open automatic volume control

" _resistor R-10 or R-11, shorted R.F. bias

by-pass condenser, C24, C20, shorted
screen grid by-pass condenser ‘C25, C21.
No screen grid voltage indicates open

screen grid isolating resistor R25, R22,
shorted audio frequency by-pass con-
denser C23, “A” choke grounded or open
126, “B” choke grounded L17, shorted
filter condenser section 'C51, C52,
grounded or open filament winding of
power transformer IL28, open or short

circuit in either connecting cable or six

prong connector.

No plate voltage indicates open plate
lead, open cathode lead, grounded R.F.
plate lead, open R.F. plate isolating re-
sistor R20, R13, or R5, shorted R.F. plate
by-pass condenser C22 or Cl14, open pri-
mary winding L7, L8, L10, L11, L.18, open
or grounded choke L.26, L17, shorted filter
condenser C50 or Cb52, filament winding
of power transformer grounded L28, open

S " Radio-phone switch contacts S6, open or
A voltage table is given herewith and the .

short circuit in either connecting cable

.or six prong connector.

No plate current indicates no. fillament voltage;
no plate voltage, no screen grid voltage, referring
to: paragraphs above for further details.

-No filament detector voltage indicates open fila-
ment. lead to socket, open and shorted filament
winding of power transformer L33, open primary
of power transformer 1.34, open in either connect-
ing cable or six prong connector. No detector
plate current or plate voltage will be measured

- except possibly when a strong signal is being re-

ceived, Under these conditions a grid voltage of
8 to 10 volts may be measured and is the voltage
of the rectified signal.

No filament voltage on the audio frequency and
rectifier sockets would indicate the same condi-
tions outlined for the R.F. and detector tubes
except that these conditions apply to the audio
frequency and rectifier sockets.

The same is true in regard to the plate, grid
and cathode circuits. of the audio frequency am-
plifiers. The R.F. and detector stages have been
treated in detail and by referring to the diagram
and using the same methods for the A.F. stages
that have been described for the R.F, stages, and
detector, you will be able to locate any trouble

that may develop in Edison receivers, models .-

R-8 and R-T.

VOLTAGE TABLE

Plate Screen
Tube Stage A B C Grid
Tﬁ‘g. Type in Set Volts Volts Valts Current Gri
A. Volts
224 1st R.F 2.2 - 190 2 35 80
% 224 2nd R.F 2.2 190 2 3.5 . 80
3 224 3rd R.F 2.2 190 2 3.5 80
4 227 Det. 2.2 [} 0 0
5 227 Ist AR 2.2 40 5t02.5 1.1
6 227 2nd A.F. 2.2 115 B 3.8
7 245 3rd AF. 248 260 46 81
8 245 4th AP, 2.48 260 46 31
9 . 280 Rec. 4.85 : 48

Fuse in 115 volt position,

Line voltage 115 volts.
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Wiring Diagram of Edison Receivers, Models R-6 and R-7.

1930 ] National Radio News [13

THE CHIEF’S

CORNER

Testing Modern Radio

Receivers

Usefulness of Set Analyzer In Service Work

The success of a Radio-Trician now-a-
days in servicing a Radio Receiver de-
pends wupon his ability to quickly
diagnose the trouble of a set and put it
in good working order. In days gone by
when the apparatus in a receiver was not
shielded, the wiring was easy to get at
and the voltages were not very high,
then trouble shooting was usually done
with a cheap voltmeter, head-phones and
battery. Today this method is more or
less obsolete and in many cases cannot
be used.

Receiving sets at the present time are
tested as nearly as possible to actual
operating conditions. The circuits of the
receiver are tested where they come to
the surface until the exact location of
the trouble is found.

With the modern set analyzer designed
for testing any type of receiving set
whether operated from Batteries, Elimi-

s e S N 1

Radio-Trician Using a Set Analyzer.

nators or
Power Packs,
it is a simple
matter to
measure the
various volt- J. A. DOWIE

ages and cur-

rents used in the Radio, test continuity
of circuits, and test vacuum tubes under
the samé conditions as exists when the
tubes are in their regular sockets.

In most cases these various tests can be
made by using the regular voltages sup-
plied to the receiving set by its own
power supply.

In testing a Radio receiver for example
using a typical set analyzer such as
shown in the picture (which uses two
instruments, an A.C. voltmeter and a
D.C. milliammeter) tests are made by
placing the plug in the vacuum tube
socket of the receiver and the vacuum
tube is placed in the socket of the set
analyzer.

Readings are taken by manipulating
the various marked switches on the panel
of set analyzers.

The A.C. voltmeter has three ranges,
namely: 150, 8 and 4 volts. These
ranges are for the purpose of measuring
the filament voltages of tubes when the
filaments are heated with raw alternat-
ing current. The 150 volt range is pro-
vided for measuring the line voltage.
The D.C. volt-milliammeter has four
voltage ranges, namely, 600, 300, 60 and
8 volts, and two current ranges, 150 and
30 milliamperes. The 600 and 300 volt
ranges are for plate voltage, the 60 volt
range for grid bias, and the 8 volt range
for filament voltage measurements of
D.C. tubes. The 150 milliampere range
is provided for measuring higher plate
currents than 30 milliamperes and the
output of rectifying tubes.

When making a continuity test and in

{Please turn to page 14)
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RADIO OPPORTUNITY FIELDS—III
MANUFACTURING
(Continued from page T)

the material is in its original raw state
until orders are received for delivery of

the completed set to the wholesaler.
Trained Radlo men as designers, enx‘lnaers and
draftsmen; testers and tors on

sets; assembly men, parts inspectors and testurs.
tube specialists, expert wiremen, production engi-
neers, salesmen, service men, and numerous others
—too many to enumerate here, are needed in
great organizations of the Radio manufacturers.

In the majority of the factories, definite depart-
ments are lald out for specific work in each of
these divisions, I help the graduate whom I con-
sider best fitted for manufacturing work into the
department and branch where his training, gen-
eral aptitude and other factors will serve him
best. The trained Radio man who enters any one
of these departments—who is properly fitted for
the job and will prove his merits by conscientious
and diligent work can soon advance himsell to
supervisor, assistant foremanship, foremanship
and right on up the line.

To the man interested and properly qualified for
manufacturing work, who has been thoroughly
trained in the fundamentals of Radio, the manu-
facturing branch of this great industry offers un-

ted opportunities.

It's part of my job to help you place yourself
properly so that your Radio training with N.R. I
will be of most value to you.

KDKA Experiments With
Super-Power

Broadcasting powers in excess of
1,000,000 watts is the ultimate goal of
Radio Station KDKA, whose engineers
are now conducting experiments with the
new 200,000 watt Westinghouse tube in
the expectation of going on the air in a
series of after midnight tests with

super-power.

Statlon KDKA'S experimental license from the
Federal Radio Commission authorizes the use of
up to 400,000 watts in the series of experiments.
It will require the use of two of the glant 200,000
watt tubes, each of which stands slx feet in helght
and each of which requires the passage of flve
tons of cool water through their water-jackets
every hour.

It is learned on reliable authority, however, that
Westinghouse Engineers are arranging the plan of
KDKA so that six of the glant tubes may ulti-
mately be used, which would give the station an
output of 1,200,000 watts—the highest power ever
attempted on either the broadcasting or com-
munication wavelength,

A CORRECTION

Thanks to the,courtesy of the
WESTERN RADIO CO., Kansas
City, Missouri, the News is able to
correct a statement made in the
October, 1930, issue.

Inadvertently the WESTERN
RADIO CO., and STERLING RA-
DIO CO., were listed as mail order
houses. These companies do not
do a mail order business.
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THE CHIEF'S CORNER
(Continued from page 13)

doubt as to the voltage and current being
used always use the highest scale on
the voltmeter and milliammeter and drop
back towards the lower scales after you
have ascertained what the approximate
voltage and current are, this will pre-
vent damaging the instruments.

All Radio sets, whether A.C. or D.C.
operated, must have direct current for
the plate and grid circuits, therefore all
tests on plate and grid voltages and
plate current must be made on the D.C.
volt-milliammeter, just as on sets oper-
ated by batteries. Binding posts and
cords with test prongs are provided for
making voltage or current measurements
directly on batteries or power units, or
for any purpose for which the cord and
plug are not adapted. The plug is re-
moved from the radio set when binding
posts are used.

The different adapters shown with the
tester in the picture are used when the
set is equipped with tubes or sockets
other than the UX type.

When making tests, with analyzer plug
in tube socket and vacuum tube in socket
of set tester, if abnormal voltages or
currents are located, it is rather simple
to determine whether the vacuum tube or
the set is at fault, changing vacuum
tubes quickly discloses a defective one if,
however, changing tubes does not remedy
the condition then it is likely a bad stage.
If grid voltage is low and plate current
is abnormally high, the grid resistor is
probably short circuited; if plate current
and plate voltage are both low, the trou-
ble is probably in the plate supply, espe-
cially if the same difficulty occurs on all
stages.

Once a definite result is obtained in terms of
stralght forward wvalues that can be compared
with avallable data, it is not very difficult to
trace down the cause of the trouble, and the
Radio-Trician with a little experience in servicing
sets will be able to locate these difficulties very
rapidly with such an outfit provided that these
tests are handled systematically, the reading for
each stage recorded as taken.

No hard and fast rule can be given for testing
recelving sets as some sets differ in regard to their
construction and type of circuit used and set
analyzers differ in regards to the meters used.
However, any Radio-Triclan familiar with radlo
recelving circuits of any particular set can work
out methods for using set analyzers or measuring
instruments of different makes in checking up on
D.C. and A.C. sets, if they keep in mind that
ammeters or milllammeters are always connected
in series with the circuit in which the current is
to be measured. Voltmeters are connected in
parallel across the two sides of a circuit without
opening the circuit when the voltage difference
between the two sides is to be measured.

1930 ]

$97.50 FIRST MONTH
“I'm back on the job again, after a vacation,
and I'm going to push on through with my les-
sons, Have been doing a little service work and
my first month of work brought in $97.50. And
the reason for it all was a glance at an N. R. L
ad.” Charles H. Paull, Tonkawa, Oklahoma.

EMPLOYMENT DEPARTMENT

HELPS
“I am mighty glad to write you this letter and
thank your E t Depar for the posi-

tion it got for me with the Detroit Electric Com-
pany in Detroit, Michigan.” Frank Schachtner.
Jr., Detroit, Michigan.

COURSE HELPS SALESMAN

“Each lesson is full of both inspiration and in-
formation. I had been selling Radios for over a
year when I enrolled with you and thought I
knew considerable of the science of Radie, but
shortly after my enrollment I was dumbfounded
to think I had been selling something I knew so
little about.

“Yes, I am getting repair work. I just go after
it, pass out a card (the cards you sent) to a
friend here and there. I don't exactly ask for
work, but simply tell them I can do the job and
if I can't I won't charge until the work is satis-
factory.

“To anyone who is ambitious, industrious and
willing to work, study and apply his knowledge,
I highly recommend the course of study fur-
nished by good old N. R. I. Especially do I want
to add this: N. R. I. has done everything they
agreed to do In my case and have shown them-
selves to be my friends in every way."” John L.
Garland, Huntingburg, Indiana.

McDOWELL MAKING GOOD

“Just a word about the job I hold. By pre-
senting the proprietor of the store one of my
cards you sent me, I landed the job. The type
of Radio we handle is manufactured by the
Canadian Westinghouse, and employs the Super-
Heterodyne ecireuit.

“I am paid by salary and also commissions on
seis I sell. I have five prospects for whom sets
will be installed during this week. My employer
is quite satisfied with my knowledge of Radio.”
E. McDowell, Brantford, Ont., Canada.

BROKERICK LIKES UNITS

“I have found in my experience with N. R. L
as a stodent, that the service is equaled by none.
The lessons are clear and to the point, thus do-
ing away with any ‘off’ ideas that the student
may have in mind.

“As far as I know there is nothing in Radio
that is not covered. That is more than c¢an be
said of some others that I have in mind at the
present time.

“The units which you send with the course are
the ‘berries.” The instructions as to the hook-up
are all clear. They should be clear to any stu-
dent who is studying Radio if he can add 2 and 2.

“As far as improvements are concerned, I know
of none that could be made which would improve
the present system any. I think good enouch
should be left alone.

“] hav ebeen very successful as a Radio repair
and sales man. I am in charge of the Service
Departments of the Golden Music Stores in this
clty—Harlan, Ky.; Everts, Ky.; Pineville, Ky.;
Middlesboro, Ky.; Jellico, Tenn."” John J. Brok-
erick, Jr., Corin, Kentucky.
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Folks swho talk about business not being good
should glance through the “Mail Bag Basket”
on the Editor's desk. Success letters—right and
left. We wish we had space to print all of them
in the News. Read all that are published—
they're loaded with good ideas and inspiration.

—LEditor.

BUSINESS CARDS GET THE WORK

“When I enrolled with N. R. L I didn't think
anyone could learn so much about Radio by mail.
I found the course so interesting that I could not
help but study. I did not kmow a thing about
Radio, and now I'm doing all kinds of Radio
work and enjoy it.

“l am getting all the work I can in my spare
time. Monday before the World Series started,
I had 12 Radios in my shop. I will have to give
credit to the eards you sent me, for getting these
jobs. The way I firure my profits is this way.
If I work one hour to repair a Radio, $1.00 for
labor. If the part replaced cost 75¢ and the list
price $1.25, that is what I charge, which gives me
$1.50 an hour for my work, which is not a bad
salary.

“My met profit for 5 weeks is $86.50. That is
noit so bad for spare time.” Julius LaBenne,
Franklin, Kansas.

WILLIS CONNECTS

“I received my Junior Radio-Trician card, about
ten days ago and I sure have used it to the full-
est extent. I have had about fifty dollars worth
of Radio work besides getting a job with E. A.
Jackson, dealer in U. 5. Apex Radios, as Sales
Manager and head repair man for him. The
card got the job for be and I sure am proud of
it.” Paul A. Willis, Fairmont, West Virginia.

CONGRATULATIONS—CLIFFORD

“As a result of your course I have made enough
to buy a supply of Radio parts, a new Radio,
and still have money to spend. I have landed a
job with The Taylor Eleciric Company of this
town selling Radlos, installation, and servieing
on them., We handle the new Westinghouse
Radio, I give the credit for all my success to
the course, for without it I probably would have
never gotten into the Radio field.

“I am only putting my spare time on the job
and am able to make such good money at that,
that I wonder what amount I will receive when
I have finished school and can devote my full
time to Radio work.” J. E. Clifford, Pine Bluff,
Arkansas.

BUSINESS CARDS PAY FOR COURSE

“] have earned the price of my Radio course
sinee you sent me the business cards. I have
been handing them out to everyone and have re-
ceived spare time work through them.” Alex-
ander Bauer, 1375 E. 55th St., Brooklyn, N. ¥.

PALMER CASHES IN

“Today I had a service eall on an Eveready
Radio. I was informed by the owner over the
phone that he was sure that there was a loose
wire in the chassis, but I found no loose wires.
The first thing I noticed was when I walked
over a spot on the ﬂour. lhe set would pop and
cut the the b and
found he had the ground and antenna wires
twisted together for about 4 feet. I ran two
separate wires and the trouble =

“Two other service men had looked for the
trouble before. Now if I hadn't taken your course
Iin“x.dldjo. like the other two men, I would have
ailed.

“So far I have made enough to get a Supreme
Tester $139.00; also a complete bench testing
outfit §205.00; a total of $344.00 in five months.
Not bad.” M. J. Palmer, Chicage, Illinois.
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Last spring N. R. I offered
special cash prizes and bo-
nuses to students and gradu-
ates who obtained enrollments
of new students.

' ANNOUNCING the WINNERS
v

Big Summer Contest Closes with Many
Winners of Cash and Special Prizes

v

prizes ; may your new watches
ever remmd you of N. R. L
Congratulations — you “cash
prize winners.” We're glad

.. to.give you your

It also offered

checks in ap-

grand prizes in
addition, to the
first five. men
who secured
two enrollments
during the con-
test.

The winners of
cash prizes were
so numerous that
. space would not
.-permit listing

them.

‘But I am list-
ing the five win-
ners = of grand

GRAND PRIZE
WINNERS

The following students
and graduates have each
received a Grand Prize
of . a fine, fifteen Jewel,
white gold, Waltham
Watch:

H. L. Buchanan
Unfon Mills, N. C.

Horace H. Champion -

North Little Roek, Ark,

J. Art Raymend

"Rimouskl, Quebes,
Canada. .

Carl L. Shead
Kansas City, Mo.

B. €. Weger

preciation of your
loyalty.:

To the rest of
the boys who

didn’t get in their

enrollments dur-
ing the contest—
thanks for your
cooperatlon—and
better luck next
time,

Most likely you
h ave prospects
lined up who are
all ready to
“break.” Well—

- prizes. Each of
these five fellows

‘Eureka,

get after them.
We're still giving

Kansas.

is proudly show-

ing his friends a ﬁne, modern
‘Waltham watch in a hand-
‘some white-gold case; a token
appreciation from his
nds ‘at the Natmnal Radio

Gongratulatmns, fellows!
- who won. the grand

out $5 bills for
enrollments, Get the names
in to us before someone elge
sends them in.

sion. .
Again, fellows—

- Congratulations and

thanks.

we'll do the "
selling—youy get the commis-‘

&3





