NATIONAL

FROM N.R.I. TRAINING HEADQUARTERS

Jol. 2—No. 4 WASHINGTON. D. C. NOVEMBER, 1929

Speech Input
Monitoring Panel
of the Deal Beach

Trans-Atlantic

Radio Station




X AN AN

g
o

.
4

(X

i
5
2oy

LD

PG S

WINNING AGAINST ODDS
By J. E. SMITH

HE other day I saw a football game. A plucky

tackle caught my eye early in the scrimmage.
Somehow he stood out from the others. He held
up under the battering of much heavier men. He
was alert, kept his eye on the ball, recovered a
fumble in last quarter and scored!

After the game I asked the coach about that
tackle. He said: “That man has convinced me
that determination will win against all odds.
When he first came out for football he was awk-
ward, underweight. Why, he was even refused
a uniform in his freshman year—told him he
might play checkers but not a chance on the
gridiron.” “Well, sir”—the coach continued—
“the boy began training:; he studied the game
from all angles, mastered it. Last year he ‘made’
the team, became one of our best men—and this
year sport writers are picking him for the

all Southern eleven!”

This morning a graduate stopped in my office on his way
to New York to take an excellent position with a Radio
manufacturer. 1 remembered a letter he wrote when he
first began his course. He was a doubter—had no deter-
mination, no self-confidence. But he got hold of himself
before it was TOO LATE. He saw that without training
he would have just as much chance in Radio as a “straw
man” has on the football field. Now, he is not only
master of himself—he has mastered Radio! I'm keeping
my eyes on him—he will make good! So, after all, there's
not much difference between making good in football and
crashing through to win in Radio. For, in Radio, you
must be in tip-top shape, well trained, and play a smash-
ing, never-give-up game! Let’s have still more N. R. L.
men with that spirit and determination! 9
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The picture shows the son of

President Hoover working in his
position as Radio Communication
Specialist with the Western Air
Fxpress. He lefl his position as
Instructor at Harvard University
to enter the Radio field. The
extent to which Radie will be
used in aviation is s%own hv the
action of the Federal Radio Com-
mission of October 7, in grant-
;_-;“' to the “;eslern Air Express

or

between plane and ground and
from point to point. Read this
interesting article. It was taken
from young Mr, Hoover's recent
Radio address. J.E. 8.

RADIO--A Great Aid to Aviation
By HERBERT HOOVER, JR.

Radio Communication Specialist, Western Air Express

VER 5,000 planes are daily in the
air on commercial business. But be-

fore there can be commercial success
there must be two certainties, safety and
regularity of service. The Radio now
assures us a large measure of both. To
be able to fly with certainty by night, to
pilot through or aveid fog and storm can
in large measure be made certainties if
constant communication can be main-
tained between the ground and the plane
—and Radio provides the missing link for
just that communication. In fact, the
development of Radio applied to aviation
assures just that margin of safety and
regularity which gives the plane a defi-
nite position as a regular and safe means
of transportation. It thus makes com-
mercial application of aviation a cer-
tainty. Commercial air transportation is
becoming vitally dependent upon it.
Prior to the application of Radio com-
munication with the plane—there was
no certainty of regular service; there
was great danger from hazards of storm,
fog and snow.

The pilot of a regular scheduled plane
must know two things. First, he must
be able to keep track of constantly
changing weather conditions that are be-
vond his range of vision and, second, he
must be able to locate his exact position,
even though the ground may not be visi-
ble. Furthermore, he must be able to
zet this information or any other aid he
may need at any moment he may
desire it.

This, briefly, is the job that Radio
must perform in aviation. If the pilot
is to receive weather information and
be able to talk with those on the ground,
there must be a series of Radio stations
along the airways, and if these stations

are to be useful they must have a com-
plete weather observing system to draw
upon. It is not, therefore, merely a
matter of putting a Radio set on each
plane, but a large and complicated or-
ganization of ground Radio stations,
weather observers, and airports must be
tied together with some quick and de-
pendable method of communication, and
made to function together smoothly as
a unit.

The Government, through the Depart-
ment of Commerce, has undertaken to
provide this service, and it has been a
tremendous help to all branches of avia-
tion. A series of 2,000 watt broadeast-
ing stations using wavelengths of about
1,000 meters have been erected along the
prineipal airways, each located two or
three hundred miles apart. Once an hour,
or oftener, they send out weather reports
collected along the route together with
landing conditions at each of the air-
ports in their vieinity. This service is
free for anyone who cares to tune in for
it, and although intended primarily for
aviation, many other people will un-
doubtedly make use of it.

The large transport companies who maintain
daily schedules over their routes must be able to
carry on two-way conversations with their planes
wherever they are in flicht. Obviously the Gov-
ernment stations which broadcast weather reports
cannot be expected to keep in contact with the
large number of commercial planes that will soon
be flying near them. The transport operators
have, therefore, found it necessary to establish
their own ground stations along the particular
routes which they fly.

I believe that within a short time the Govern-
ment will require Radio on commereial airplanes
just as it now requires all ocean liners to be
equipped before they can leave port. In fact, Ra-
dio will be even more important in aviation than
it is in shipping, because a boat, rarely traveling
at over twenty miles an hour, can ride out a
storm or anchor off port almost indefinitely, while
an airplane must travel at over a hundred miles
an hour and must find its airport immediately.
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APPLY FOR THOSE JOBS!

GOOD job in Radio is the ambition
of every man who takes the N.R.L
course.

This is quite natural, because the job
is the thing that counts, Because he
realizes this, and because he wants to
help everyone of our Graduates to sue-
cess, Mr. Smith has caused the organi-
zation and maintenance of one of the
best Employment Departments known to
home studyv schools, to help the Gradu-
ates of N.R.I. fulfill their ambitions.

Thousands of dollars are expended
every year in the operation of this de-
partment—to keep in touch with Radio
employers of this and foreign countries,
and Mr. Smith placed me in charge of
this department because he felt that I
wou'd not only do my best to help the
fellows who applied for the services of
this department, but would spend the In-
stitute’s money in such a manner as to
get the most for our Graduates out of
these funds.

To show the extent to which the N.R.I.
will go in an effort to do everything they
can for their graduates, let me cite just
two instances which occurred recently.

On the 1st of September the Employ-
ment Devnartment made contact with
every Radio employer in the Unitad

States; Dealers, Jobbers, Manufacturers,

ete. \ We zent them an expensive booklet
and other literature to promote good will
for the N.R.I. Employment Department
—+to interest these employers in calling
on us for trained Radio men.

Then, last week I was in New York—
attending ‘the World’s Radio Fair—at
quite an expense to the Institute, meet-
ing and talking personally with the very
men who can\do our graduates the most

Work closely with the Employ-
ment Department when a job is
referred to you. Apply for it at
once and report the outcome.
Team work will land many of the
good jobs open to N. R. I. men.

By P. J. MURRAY

Manager Employment Department

S\

good in-so-far as Radio employment is
coneerned.

Don't you think that such efforts on
our part are worthy of your heartiest
cooperation ?

Now I am of the opinion that some of our
Graduates don't take this matter with sufficient
serlousness, They do not realize the time, per-
sonnel and money which must be used to put this,
thing geross in the proper manner. It is surpris-
ing, the number of fellows who receive notices of
employment possibilities from my department, who
fail to report the outcome to me until I write
them snecial letters requesting the information.
And still a greater number do not even apply for
the jobs when I refer them. Every time it is
neceesary to weite a man a letter asking him to
report on a job, eévery time I have to write to &
man and ask why he did not apply for a Jjob—
that costs the Institute money—money that is
not doing anybody any good, but which could well
be expended to further our employment campaign.

It causes me to use up time which could be
utilized In lining up other jobs—ijobs for fellows
who really want them—and who will really appre-
clate an opportunity to apply for a position,

I have alinost keen tempted to accept Mr. Haas's
suggestion that the name of every man who falls
to apply for a position that has been referred to
him and who fails to report on a possibility of &
position which I send him. within 15 days, be per-
manently removed from our Employment Depart-
ment files. But I don't want to do this—I don't
want to take any drastic measure, because after
all T am for the N.R.I. graduates, first, last, and
always. so I am going to make one more appeal to
you fellows before I take any steps along that line.

I am going to ask you to cooperate with me, I
am going to ask you to put your shoulde s to the
wheel and help me put this thine across in the
right way. My aim is a job for every N.R.I. man
who will really work to get it. But I can only ac-
complish my purpose if you fellows will come
through with the cooperation I have asked for.

And I want you to know that some mighty good

* jobs have been referred to our G-aduates through

N.RI Employment Department recently. Jobs
from large companies, and small. Of course—not
all jobs look so good right at the outstart, but
there's an old saying, ‘‘you can't judee a book by
it's cover,”" neither can you tell until you have
worked at a place just what the possibilities for
the future might be.

I am depending on you fellows from now on.
Apply for every job I refer to you and report the
outcome to me within 15 days.

1
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We have been advised that Popular Me-
chanics Magazine can use Radio Kinks and
Construction Articles and will pay for any
accepted,

Many N.R.I. men will find this an oppor-
tunity to make some extra money. If you have
some novel, unique method of doing some Ra-
dio job you might cash In on it this way. If
interested. refer to the Radio Bection of any
recent issue and get an idea of the type of ma-
terial required. Simple pencil sketches and
dingrams {llustrating your ideas and a short
descriptive article Is all that is necessary. In
some cases a photo will help. When submitting
anything, send it direct to Radlo Editor, Popular
Mechanics Magazine, Chicago, Ill. J. E. 8.

HE latest Radio
developments,

To The Top’s Right!

OMEONE asked
the other day

about which authori-
tative instruction ma-
terial can be written,
quickly find their place
in the N.R.I. Course.
Below is a list of sev-
eral new text books,
and service sheets rve-
cently added to N.R.I.
training:
Texts
Carrier current sys-
tems (Wired Radio).
The Screen Grid
vacuum tube, ﬂ
Marine and aircraft
Rediobeacon and Di-
rectional Find-rs. >
Alternating Current
operated Radio Re-

JACK- CoME ouT MiTH
THE OLD GANG TONIGHT
THE SHOW THEN ovER
TO THE DANGE - You
HAVENT BEEN vYITH
US FOR A LONG
TIME Now.

R
S

“Just what is this Na-
tional Home Study
Council that'’s getting
so much favorable at-

tention 7"

Could you have answered
that question? If not. you'll
be Interested In knowing
what it is and how much
v it means to you and others
who aré training by home-
study methods.

When the
system first came to the
front years ago. & large
number of schools were
founded. Many were un-
able to give thorough prac-
tical training: others didn't
take a personal interestin
their students; and others
looked at it as simply a
money making proposition.
That situation made It

SORRY JAKE -CANT
DOIT- 1 GOT AvAY
FRbM THE OLD JoB
By sTUDYING RADID
AND 1 HAVE MORE
STUDYING To DO TO
GET TO THE. TOP %y
THATS WNERE 1'M GIOING,

home-study

pua
T

il

ceivers. hard for those schools that
Radio TInterference = e were glvinz good training
d its Eliminati '3 and helping men get
and its Elimination. 7 ahead. Furthermore, that
Service Manuals Z wasn't falr to their
iei e students.
Servicing A. C; Re Therefore, a small num-
celvers, t ber of the outstanding

‘Servicing B ‘power
supply units.
Phileo Sereen Grid

schools formed an assocla-
tion known as the National
Home Study Council with

receivers, Model 65.
Atwater Kent,
screen grid model 55.
Kolster, models
K20, K22, K25 and
K27. .

N. R.I. men may be in-
terestedy in  knowing that
the/ complete N. R. I. Ra-
dio course is on the shelves

Contributed by Student H. B. Allen
of Wayzata, Minn.
other N. R. I. men, knows what it
takes to reach the top in Radio—
sound, thorough technical training
and stick-to-it-iveness. I'll stake
my faith on Jack.—J. A. Dowie.

headquarters in Washing-
ton, D. C. This Council
set up a high standard of
ethies and service to which
the member schools pledged
themselves. The very high-
est standards of instruc-
tion., and fair, square deal-
fngs must be given by
members of the Council or
they will be subject to dis-
cipline. The N. R. L. is a
charter member, and takes
pride in being one of the
fArst Institutions to belp

Jack, like all

of the reference libraries
of , these and other bhig

“Before T took your course, I hones‘ly

put home-study methods of

tompanles: Westinghouse,  could not bave told yau the difference he- Lreining om a high plane.
Griesby Grunow, Thomas tween a grid leak and a condenser. With- The N. R, I Is working
A. Edison. Inc, General out the p-actical knowledce I acauired by hand-in-hand with the
El A, C. Dayton, Working with your units I doubt if I would Council to make home-
Bosch Magneto, Dave been able to go out and service Ra-  giudy training still more

r- shall, Goodvear llitgls as I dhave done. If the units }lxulh EVErY  aet d 1. You,
and Rubber Co., Zen- crocr student as much as they helped me as, o N. R. 1. man,

ithy @nd the Studebaker jnvested

Hartley, Troy, N. H.

¥ou may figure whatever amount you have x S
in them well spent.” Willlam ® » J “0%> benefits of

tl ssociation.
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By
E. R. HAAS

Vice
President

HERE hasn’t been much said about
Television lately., The reason is

clear. ACTION—not talk is the motto
of Radio engineers working on Tele-
vision. Radio laboratories have been
running overtime lately, smoothing out
the kinks in Television and making a
number of developments and improve-
ments. Thousands of dollars are being
spent in making experiments and refine-
ments—shortening the time until the
public will have good Television equip-
ment at moderate
prices. About 20
stations are now
broadeasting televi-
sion signnla!

There is really no
question about it—
Television is just
around the corner!
At the Radio World's
Fair in New York in
September some
very successful dem-
onstrations of the
Alexanderson Tele-
vision were made.
Prominent theatrical
stars were flashed
on a ground-glass
screen, one foot
square. Their voices
were heard simul-
taneously with the showing of their
faces. Experts declared the demonstra-
tion showed a marked improvement over
earlier experiments.

The noted inventor, C. Francis Jenkins,
has unbounded faith.in the immediate in-
troduction of Television on a commercial
scale. In a recent issue of Radio-Craft,
Dr. Jenkins said “I most emphatically
believe that &hfoRagm industry, during
1930, must " elevision seriously.

Figure 1—The Jenkins Television.

Television — —
Just Around the Corner!

With the inauguration of Television
transmitting stations, operatlng on a
regular schedule, there is certain to be
wide-spread interest in Television recep-
tion. Vast experimental possibilities are
at hand. Next year will be the first
Television Year.”

The Jenkins Television Company at
Jersey City, N. J., has, I understand, al-
ready turned out its first completed Tele-
visor. It was presented to a young man
as a prize for his essay on what Tele-
vision means to the home. Figure 1
shows a design of television receiver.
Others are expected to make their ap-
pearance soon. Mr. James W. Garside

predicted recently that complete Tele-
vision sets or Televisors will be_on the
market and in the homes by Christmas!

In the September Radio Manufacturers
Monthly, Austin C. Lescarboura, noted
writer and authority, sums it up this
way—“Watceh Television! There are
many workers en-
gaged in Television
research and devel-
opment. We predict
that commercial
Televisors will
available and on the
market before De-
cember 81st. Tele-
vision is quite lively
just now—just be-
hind the scenes.
There is less shout-
ing about it and far
more hard work than
ever before. Watch
Television!”

I believe that as a class
N.R.I. men are one of
the liveliest, most ag-
gressive bunch of Radio
fellows found anywhere.
['m ‘sure you are “Watch-
ing Television," and that
vou are making every effort to keep right up to
the last minute on any new developments,

Of course there is one thing you want to bear
in mind—Television, fundamentally speaking, is
based on Radio—in fact, it {5 merely an extension
of the Radio sclence. You won't stand a ghost of
a chance to make anything in Television unless
you have a thorough grounding in the funda-
mental principles of Radio itself. As a trained
Radio-Trician with the knowledge of basie Tele-
vision principles that you are getting in ¥your
course, you will be prepared to reap the full bene-
fits of Television when it ‘‘breaks’ on a commercial

scale. Watch Television! It's going to open up one
of the biggest fields of opportunity ever known!
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Radio-Trician’'s

Service Manual

on the
Vietor Micro-Synchronous Radio R-32 and RE-45

The Vietor Micro-Synchronous Radio is
a power operated tuned radio frequency
receiver of the antenna type, employing
an antenna coupling stage and four
stages of tuned and neutralized radio
frequency amplification, a detector, a
first stage audio, and a power stage of
push-pull amplifieation.

The instrument comprises three stand-
ard units as follows:

(1) Radio, in which are contained the
R. F. stages and the detector; (2) Power
amplifier, containing the first audio, the
power stage of push-pull amplification,
and the rectifier; (3) Eleetro Dynamic
Reproducer. The units are so designed
that all parts are readily accessible for
servicing.

ANTENNA.—For best average sensi-
tivity and selectivity the antenna should
be from 50 to 75 feet long including the
lead-in and ground wires, and should be
as high above ground as possible. A
short antenna fends to decrease the
sensitivity and increase the selectivity;
a long antenna tends to increase the
sensitivity and decrease the selectivity.
For local reception sufficient sensitivity
can usually be obtained without the use
of an antenna by connecting the ground
wire to the antenna binding post instead
of the ground binding post.

GROUND.—A good ground connection
is highly important for the proper opera-
tion of the instrument and must be used
at all times. The connection should be
made to a well seraped and cleaned por-
tion of a water pipe by clamping with a
ground clamp. If such a connection is not
available, a pipe or metal rod may be
driven three of four feet into the ground,
preferably where the soil is moist. At-
tention is called to the fact that a spark
may be produced if the ground is con-
nected to the instrument while the power
plug is attached. This condition, which
is caused by the condenser discharge
from the power line, is quite normal and
will cause no harm to the instrument.

ADJUSTING HUM CONTROLS.—The
two hum control potentiometers should
be adjusted at the time of installation in
the following manner:

a. Place the transfer switech in the
“record” position to the right.

b. With a small serewdriver turn the
UX-226 hum econtrol in the base of the

power amplifier unit slightly in either
direction as required until the hum is
a minimum.

¢. Turn the transfer switch to the left
to the “radio” position, turn the radio
volume control to minimum, and adjust
the UY-227 hum control near the UY-227
in the radio set until the hum is a
minimum.

ADJUSTING HARMONIC MODU-
LATOR.—The harmonic modulator or
tone control in the bottom of the power
amplifier controls emphasis on the bass
section of the scale, increasing the bass
and decreasing the high notes as the
adjusting screw is turned to the right.
Ordinarily, the control will not require
any change in setting from that made
in the factory. It may be desirable in
some cases, however, to change the ad-
justment because of unusual room char-
acteristics, a customer’s preference for
stronger bass, or to reduce record scratch
and static. The control arm can be
turned with a small screwdriver as
desired.

General Tests

EXCESSIVE HUM.—This
can be caused by:

a. Improperly adjusted or faulty hum
controls.

b, Defective UX-280 or UY-227.

¢. Shorted condenser across UX-226
filament supply.

. Open connections to one of the
various grounds.

e. Open or shorted center tap resistor
across UX-226 filament supply.

f. Shorted condenser across power line
in power amplifier unit.

g. Shorted condenser in condenser bank
of power amplifier unit.

HOWL.—Microphonic howl
traced to:

a. Defective Radiotron, particularly in
the detector or audio stages.

b. Improper neutralization.

¢. Speaker not felt insulated from
baffle. Remove speaker and arrange felt
properly.

d. Open condenser.

e. Loose metal parts such as shield-
ing, serews, ete., or improperly centered
co:u.; may set up a howl or mechanical
rattle.

condition

can be
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D?STORTED REPRODUCTION.—Dis-
tortion may be caused by any of the
following:

ground wire for poor contact at the
ground binding post connection to the

November, 1929
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POWER AMPLIFIER VOLTAGE TESTS

radio set, poor soldered connections
a. Low emission Radiotron, particu- corroded connection at ground clamp. i TEST SOCKET NORMAL LACK %% VOLTAGE 0% ABNORMAL
larly in the detector or in the power am- ¢, Low power line voltage. Test power = VOLTAGE LTAGE INDICATES
plifier unit. For best reproduction the outlet with A. C. voltmeter. Voltage Low emission UX-280; poor socket con-
plate currents of the two UX-245 should should be between 105 and 125 volts, for tact; broken connection; open secondary,
balance within 2 milliamperes. radio instruments and between 105 and 1 input transformer; defective voltage
b_ Operaticu with Volume control ad- 120 volts fqr instm!'nents with EIEEtI‘Ola. UX-226 6 vo ts D‘c' di\ride‘r regigtor; poor or open contact in
vanced too far on powerful local stations d, Defective Radiotron in any of the Grid UX-226 hum control; shorted condenser
causing overloading of the detector, vanmg. f“ke.ts' 1 L ) in_condenser bank.
: cihlnchorrectfseéli:lting of the tone control pli?’ler tent; i xedlo) set, o pEwCRiIE Low e}:)mi;sion UX-280; poor socket con-
n the base o e power amplifier, : o U i S tact; broken connection; open secondary
d. Improper neutralization. ditfi.ogn}gr:l?::s:tﬂﬁﬁgz]?;wamte;?d};ﬁc;ogf | UX-245 40 Volts D.C. intel,'stage transformer'; defective volt:
€. Cone in speaker unit improperly the set to oscillate age divider resistor; shorted condenser
centered. : " in erndenser bank.
WEAK RECEPTION.
. e v 2w vrare  uraee wrare Pt vx2ze v 245 2. Improper alig'nment.
cTahl;:ed ‘f“:iltmn can be ( e 1Y ot ﬁ' of tuning, condensers.
& Fauslrty Artarne Shar. rS e This adjustment requires
Boherized by weak ,recep- o ool special attention and IT
tion, intermittent recep- o 1 |_. IS RECOMMENDED
tion, or grating mnoise. =3 — THAT YOU CONSULT
E:;trrg::tat;ea:r;iinile:; dfii:nll" L] L] L i S| YOUR DISTRIBUTOR
connection to the radio . BEFORE MAKING ANY
set, poor soldered connec- — ~c— — . CHANGES IN THE CON-
tions, grounded or var- A = e p> DENSER ALIGNMENT.
tially grounded lightning '—l 7 I
arrester, or contact witn ‘t = == i
suiro;nd;ng objeci:ls. 3 ,.,.,,mé cales v s
. Faulty ground,  char- & - Tiom, comenscns £, -300 mroermes, s K .. LEFT—Crcuit of Victor Micro-
acterized by weak recep- g S reoiRe f-mifeed : o =L x synchronous Eadie B33 and
tion, intermittent recep- &1 1ot eiunare £ o ey ; P c 3
tion, grating noise, or &4 Fp nty R Py = oo o B i
oscillation. Examine the
RADIO RECEIVER VOLTAGE TESTS CABLE TERMINAL VOLTAGE TESTS
TESTS SOCKET NORMAL LACK OF VOLTAGE OR ABNORM'AL TEST BETWEEN NORMAL LACK OF VOLTAGE OR ABNORMAL
NO. VOLTAGE VOLTAGE INDICATESI TERMINALS VOLTAGE VOLTAGE INDICATES
1 1.40 Volts A.C.| Poor socket contact, broken connection, Broken connection; defective UX-226 (radio)’
Filament g iig gg{t: ig shorted condenser, C7. land 3 1.70 Volts A.C. | jocondary winding of power transformer. ;
é %gg zg{tg ig Ednd 2.35 Volts A.C Broken connection; defective UY-227 second-
. 91 Vi AG : and 7 2 0fts A.L. | ary winding of power transformer.
1 106 Volts D.C.| Pcor socket contact; broken connection; Defective UX-280; broken connection, open
2 105 Volts D.C.| open 20-ohm resistor R1; open 500-ohm radio primary, input transformer, open
Plate 3 105 Volts D.C. | resistor R3; shorted condenser C7; open 2and 9 39 Volts D.C.| fiter choke; defective voltage divider re-
4 105 Volts D.C.| primary R.F. transformer; shorted neut. sistor; sherted condenser.
b 105 Volts D.C.| condenser; open R. F. choke; faulty
6 40 Volts D.C.| transfer SWitch; shorted .001 mfd. con- Defective U'x_zgo; broken Qonneetign; defec-
4 & tive wvoltage divider resistor; open choke;
lenser Cb 9 and 11 105 Volts D.C. |tive voltage divid i hok
1 9 Volts D.C.| Poor socket contact; broken connection; shorted condenser.
2 9 Volts D.C.| open 20-ohm resistor R1, across filament TIE
Grid 3 9 Volts D.C.| UX-226; open 500-ohm resistor R3; Low emission UX-280; poor socket contact
4 9 Volts D.C.| shorted condenser C7; open secondary R. broken connection; open choke; defective
b 9 Volts D.C.| F. transformer; shorted neut. condenser; 13 and 15 185 Volts D.C. | voltage divider; shorted condenser in con-
6 0 Volts D.C. | faulty volume ecntrol and R.F. choke. denser bank.

T
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POWER AMPLIFIER VOLTAGE TESTS

LACK OF VOLTAGE OR ABNORMAL
VOLTAGE INDICATES

Poor socket contact; bro?en connection;
defective UX-226 (ampli) filament wind-
ing of power transformer.

Poor socket contact; broken connection:
defective UX-245 filament winding of
power transformer.

Poor socket contact; broken cqnngctiot_l;
defective UX-280 filament winding in
power transformer.

Low emission UX-280; poor socket con-
tact; broken connection, open primary,
interstage transformer; defective volt-
age divider resistor; shorted condenser
in condenser bank; open filter choke;
open or poor connection in UX-226 hum

control.

NORMAL

TES’}‘ SOCKET VOLTAGE
UX-226 1.40 Volts A.C.
Filament UX-2456 2.2 Volts A.C.
UX-280 4.6 Volts A.C.
UX-226 | 109 Volts D.C.

Plate

UX-245 | 939 Volts D.C.

Low emission UX-280; poor socket con-
tact; broken connection; open primary,
output transformer; open filter choke;
shorted condenser in condenser bank;
defective voltage divided resistor.

(Transfer switch in

POWER AMPLIFIER CONTINUITY TESTS

“Radio” position)

TEST BETWEEN TERMINALS

LACK OF READING INDICATES

4and 9 (_)-pen record primary of input transformer.
10 and 12 Open primary of power tramsformer.
14 and 16 pen secondary of output transformer.

NEUTRALIZING.,—Improper neutral-
ization is characterized by oscillation and
lack of sensitivity. First be sure that
the instrument has a good ground con-
nection, since a poor ground will also
cause oscillation. If oscillation still per-
sists, the set should be neutralized in
the following manner, using a dummy
tube, made by cutting off one of the
filament prongs of a UX-226.

a. Remove the four hex nuts which
hold the plate.

b. Tune in a powerful local station,
preferably near the high frequency end
of the scale. If such a signal is not
available, a modulated oscillator can be
used to supply the signal. If the oscil-
lator is used, it should be placed near
the radio set and approximately three
feet of wire used as an antenna on the
set.

¢. Remove the UX-226 from the first

tuned R.F. stage (socket No. 2), replace
with the dummy UX-226, and adjust the
corresponding neutralizing condenser to
give minimum signal in the loudspeaker.
The volume control may be set to obtain
a signal loud enough for accurate neu-
tralization, but not so loud as to cause
the minimum to be blurred.

d. Replace the UX-226 in socket No. 2,
and repeat the procedure for sockets 3,
4 and b, adjusting the corresponding
neutralizing condenser in each case.
After completing the neutralization in
this manner, turn back the neutralizing
condenser for socket No. 5 approximately
14 turn counter-clockwise.

If the instrument continues to oscillate,
the condensers are out of alignment.

This adjustment requires special at-
tention, and it is recommended that you
consult your distributor before making
any changes in the setting.

1
3
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N September 17 The Chicago Daily
News station WMAQ opened the

most elaborate and complete broadcast-
ing studios ever constructed for a single
station. Stars of the opera, concert stage
and theater took part in the gala event,
officially inaugurating the studios that
evening.

The huge two-story studio on the
twenty-fifth floor of the building is the
show spot of the radio department. The
studio is finished in a modernistic motif
of blue, black and silver, combining
artistry and scientific perfection in
broadecast engineering. °

The enormous studio “A” will easily
accommodate an orchestra, choral so-
ciety, opera. or concert company of 100
people. From its ceiling are hung the
latest type of Western Electric micro-
phones, the same kind as are used in
the making of talking movies.

Adjoining studio “A"” are three others,
ranging down in size to the one used for
one, two or perhaps three people. They
are all four arranged in a “U” shape
around the control room so that opera-
tors in control of the program and artists
and announcers in the studios may al-
ways see each other in action. The
windows between the rooms for this pur-
pose are heavily glassed in so that no
noise will cause confusion.

All the rooms are acoustically treated
to eliminate every kind of noise. The
floors are rubber-tile, and the walls are
made of sound-deadening substance made
of spun glass with a gypsum binder. A
reception room, information counter,
ladies lounge. music room and storeroom
are also on the twenty-fifth floor.

WMAQ Equipment
| Shows Broadcast Trend

' By CHARLES J. GILCHREST \
) Associate Radio Editor t

/ [ Chicago Daily News E
i

Above, on the top floor of the building
are three rehearsal rooms and the visi-
tors' reception room with a large glass
panel looking into the big studio from
its second floor level. Any of the re-
hearsal rooms may be used for broad-
casting and the wiring is so arranged
that six different programs may be
staged at any time should The Daily
News wish to broadeast its own program
over WMAQ and feed five other features
to outside stations.

On the twenty-fourth floor where the
visitor enters the radio department are
the offices. These include the executives
of WMAQ, the offices of The Daily News
radio editorial department, the sales and
continuity departments and radio labora-
tories. The twenty-fourth floor also
houses large lounging rooms and porches
at both the north and the south ends.

So much for the studios and radio
offices maintained in The Chicago Daily
News building at 400 West Madison
Street. Seventeen miles west of Chi-
cago’s loop near the suburb of Elmhurst
is located the 5,000 watt transmitter and
the elaborate home for its operators.

The transmitting equipment of WMAQ
represents the last word in the develop-
ment of the art and science of broad-
casting. The most modern equipment
constructed for The Chicago Daily News
by the Western Electric Company is used
and resultant quality of the broadcasting
is obvious to the thousands of radio fans
within reach of the station.

The antenna is suspended from two
huge towers that reach 200 feet up into
the heavens. The transmitter is housed

in a building designed by Holabird and
(Continued on page 16)
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Radio and the Young
Man

By E. T. CUNNINGHAM
President, E. T. Cunningham, Inc.

One cannot too strongly emphasize
El}::tythere are limitless opportunities for
oung m iti im i
o ﬁe!d.g an, awaiting him in the Ra-
_With a decade of amazin row -
hind, Radio stands upon thegtﬁreshto}}dhgf
its greatest accomplishments—already
indicating the magnitude of its expand-
ing scope just ahead. The young man
who enters the field teday, will partici:
pate in this progressive expansion. and
will be limited only by his own ability.
’II‘o the young man who enters this
field, however, 1 advise that he come
well prepared. Already, Rad'o is an in-
tricate science and one of bawildering
magnitude—ecalling for the trained man
exacting in his background. i |
_ The world is the Radio’s market, and
it requires the man with the exper‘ience
and the natural intelligence who can
visionize and create upon a colossal seale.
}bleﬁignu btl antf:cipate and recognize the un-
vable, for scien i i
e ce 1s ever adding
its conquest of
the air. He must
not confine his
viewpoint to the
ground, but must
see with eyes that
can visualize an
agency that
brings every cor-
ner of the world
to his doorstep,

It is said that
the airplane hng
conquered the air,
But how much
more decisively
has Radio adapted
the unseen ele-
ments of the air-
ways to make
space and distance but a name, and time
but a matter of split seconds,

It is to the young man that Radio must
turn‘f'o.r.the proper recognition of its
possibilities. It is the new generation
who must bring his freshened vision, to
grasp the extent of its potential goal
and to press his enthusiasm to hring'
abnqt the new accomplishments of which
Ragm is capable.

pon the basic experimentation of
past, he will be able to add his cnntrigllf
tions that will hasten the developments

The Office Pup Says

The N.R.I.man will be called
to fix the Radio set anyway, so
why not call him first!

of Radio, so limitless that we, today,
can but hazily anticipate them.

But. may I emphasize to the young
man, do not be reluctant to start in this
field in a humble role. Remember, that
to start at the
beginning and
to conscientiously
work and learn
all there is to
know about each
of the many
phases of the field
will bring you
prepared to as-
sume future lead-
ership.

An exacting
field, experience
will be all the
more valuable —
and that comes
only throuzh hard
work in secondary
(eiapgcities. And

on't fail to ke
your student’s viewpoint, ever studyir?;l;
the progress of the field. Developments
and improvements come so rapidly that
you must keep up with them, or find your
background has become antiquated

Photo shows a laboratory expert ex:erlmeﬁt.inz
with a unique test set. This s2eclal avparatus is
:m-d Et:u !_}ave been developed and used exclusively in
to'les for deiormining ‘hnceechiineering lahora-

ecessary dynamic and

for satistactory  mosrns o Radlo tube must give
gﬁgg{ln%?%néiosemné to clfé a“\f:r?y C!se;é:}lallm
the trained man. qu\lgﬂé?nnr%gh oy s 50
E gham states in his

article, 'l.he young man should

2 come prepared to
uture 1 J.E. 8,

hip in Radio.

-
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PHOTO-
ELECTRICITY

By J. A. DOWIE
Chief Instructor, Member I. R. E.

HOTO-ELECTRICITY is a subject of

major importance in television re-
search, talking motion pictures, ete., al-
though the word itself is not very well
understood by many students. The word
in question is a direct result of certain
discoveries and its purpose, therefore, is
to describe and make clear rather than
confuse. Since it has been chosen as the
title of this article, it is first necessary
to define the word and disclose briefly
the nature of the scientific accomplish-
ments to which it is applied.

A study of the structure of the word
may reveal the meaning which has been
intended. “Photo” is taken from the
Greek and means light. “Photo-elec-
tricity” may then be construsd to imply
light electricity. This, in fact, is the
true interpretation of the word. The
photo part has been prefixed to indicate
the manner in which the electricity is set
in motion. The natural implication is
that light waves are relied upon as a
means of producing electrical current.

An analogous case is found in the word
“thermo-electricity” which deseribes the
phenomenon of producing electrical cur-
rent by means of temperature effects.
The various combination words of this
type which one encounters in technical
literature designate the means by which
the electricity has been produced.

The first step in the development of a
means of setting electrical current in
motion by means of light radiation came
in the year 1817 when the Swedish
physicist, Berzelius, discovered the ele-
ment known as selenium. It was not
until 57 years later, in 1874, that the
English engineer, Willoughby Smith,
found that resistances made of selenium
were verv unstable due to light radia-
tions falling on the surface of the
selenium.

This led to the discovery of the first
light responsive electrical device known
as the selenium cell. The selenium cell,
due to its sluggish response, is not suit-
able to fill the needs of modern photo-
electric apparatus.

Another type of photo-electric activity
was discovered bv the German physicist,
Hallwachs, in 1888. The work of Hall-
wachs followed shortly by that of Elster
and Geitel, has given the basis upon

Did_youn
hear “*Chief””
Dowie speak
over Station
CMC, Hava-
na, Cuba,
September
152 He stole
away for a
day or so for
amuch need-
ed wvacation.
Theopportu-
nity to talk
“over Lhe
air” came
unexpeeled-
Iy, tut he
grabbed the
chance tosay
a few good
words for N.
R. L. men
everywhere,

J.E. 8,

which all modern photo-electric appa-
ratus is founded.

The principle of the photo-electric
function in question is founded by the
fact that when light falls on various
metallic substances, electrons are emitted
from the metal. While most all sub-
stances behave in this manner under the
influence of light radiation, only a few
show it to a marked degree. The most
important of these fall upon the chemi-
cal classification known as alkali metals.
The metals lithium, rubidium, caesium,
potassium and sodium are strongly photo-
sensitive. They are most frequently
used in modern photo-electric apparatus.

It is true that when light radiaticn is
applied to these metals under vacuum,
the electron emission is more pronounced;
all modern photo-electric devices, there-
fore, operate in vacuum or at a low pres-
sure of inert gas.

The term photo-electric cell is some-
what misleading, since from the word
“cell” one might naturally believe that
it has something to do with an electric
battery operated by light. This, how-
ever, is not the case; and a more accu-
rate term for the light sensitive tube
used in talking motion pictures and tele-
vision wou'd be “photo-electric valve.”

The photo-electric cell consists of a
glass bulb having two lead wires or con-
nections. One of these is connected to
a rinz-shaped conductor at the center of
the bulb and this is the anode or positive
electrede. This is always connected to
the positive or -+ wire of the circuit.
The other wire connects to the inner sur-
face of the bulb to the light sensitive
material which forms the cathode or
negative electrode. This is always con-

nected to the negative or — wire of the
(Continued on page 15)
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“I have received an order for the following:

3 short wnave transmitters, portable maximmm
weight 20 1bs.; 6 short wave recelvers, portable
maximum weight 12 lbs., These are Lo be used in
South Afrien by the African Missionary Fathers,
for their mission work. Delivery on these to be
made by February 15, 1030. Also I have two short
wave transmitters to construct for radie amateurs
here In Canada. delivery for November, 1929, not
mentioning a long list of houses where I must go
and service radio receivers as soon as my vacation
is over.” Alphy L. Blais, P. 0. Box 221, Thetford
Mines, P. Q., Canada,

“I charge $1.50 an hour for service work and I
have made $53.60 on the sales of accessories and
parts. I also earned $131.25 for service work dur-
ing August. At the end of the month I was able
to say that I had $184.85 more than I would have
had if I did not use the knowledze I have re-
ceived from your greal course in Radio.” W. F.
MecCool, 1320 Indiana Ave., Spokane, Wash.

“Well, Sir, your course is ‘Just Fine.' In fact,
I am so pleased with it that I have destroyed my
money-back guarantee, The text books are worth
the price alone.” H. 0. Bell, 247% Ashdale Ave.,
Toronto, Ont., Canada.

“I did not know there were so many radios that
needed repairing. They are still coming In, Y've
already got my course paid for.”” Frank Annunzio,
Walnut Beach, Milford, Conn, '

“Mr. Smith, I can't praise your school and its
methods of teaching radio hizh enough. It has
enabled me to pull myself out of the rut of the
common laborer into a clean and better paid line
of work. I made more in one day last week on
my new job than I ever did in n weck on my old
mill job. Thanks to you. If this letter will help
in ge'ting other fellows to see the way, please
use it as you see fit," Parker Sickles, R, F. D.
No. 2, Monroe, Wash.

“After I had finished my 10th lesson I went
after some Radio work—first asking (he Radio
dealers in the town for their service work and
new installations and in this manner I succeeded
in getting a rood start. One of these dealers is
s0 well pleased with my work and knowledge as a
Radio-Trician that he has added a second line
to the one he has. And we go fifty-fifty on
profits and I have not a cent invested. I think
that is gquite good. My commissions on new seis
sold for this month will run over $100, while my
serviee work will run this much or more. I am
selling quite a lot of paris at a 409, profit that
can be added to the anbove fizures. So you can
see that I have quite a little business worked
up already.” Earl V. Norton, 500 8. Gold Ave..
Deming, N. M.

“If ever I spent $100 for anything that I got
my money's worth it was when I enrolled with
the National Radio Institute. I really do believe
I received my money’'s worth when I got the first
six books. I am geiting more kick out of this
Radio work than ansthing that I was ever con-
nected with. There is lots of work in this
vicinity and only the “would-be” hanics
these fellows are all richt on some things, but
when it comes to the mechanieal part of a Radio
they're off.”” John Smoyer, Carbon Co., Parry-
ville, Pa.

“I am with Sun Radio, Inc., Akron, Ohio, These
people are the largest retail dealers in Northern
Ohio. My duties are installation with more or
less service and leading to service exclusively
later on. One of our chief lines is the Publie
Address system of which one or two are in al-
most daily use. This week we are broadeasting
Fred Waring's Pennsylvanians from the air, using
the Goodyear Blimp “Vigalani” as a base of
operation. I stand a chance in favor of a three
months' frip to Havana, Cuba, this winter te
install and operate one of these systems.” R, C.
Betteridze, 29 Richmond Place, Akron, Ohlo.

THIS MONTH'S TIP ~

market for custom built jobs.
profits, too. .

work early in November—I{f not before.
expect to make a lot of Christmas sales b

Thousands of sets will be sold for Christmas this year.

. N R T men, naturally, will get their share of these sales, the installation
jobs, and the jobs of servicing the sets thereafter,

If you are in Radio on full time or only in spare time, start listing prospects for Christmas
Radio sets right now, If you haven't already started your list!
in, keep building a good list of good prospects.
house canvas if you have no other means of getting good names.
appointments—call when the time Is right and talk “new sets” to them.
franchise of your own, make an arransement with a local dealer, get the terms of your com-
mission well settled, and then start building up your own prospects for sales of sets.
can’'t sell for yoursell, sell for the other man on a commission basis. Don't overlook the
There's still a good field for that kind of work.

Get their names some way—make a house-to-

The N. R. I. men who are going to make the most money and get the most valuable experi-
ence out of this big Christmas Radio rush are the ones who are going to start planning their
You can't wait until a week before Christmas and then

time.
year in sales profits!

stict

most of the people will want their set by that
Of course, January and February—in fact, every month in 1930 should be ahead of this

To keep sales and profits coming

Be business-like in your
If you haven't a

If you

It pays choice

J. E. B
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Photo-Electricity

(Continued from page 13)

circuit. In order to make a better con-
nection with the light sensitive cell, a
coating of silver is first formed within
the bulb over the cathode lead-in wire
and then the light sensitive material is
placed on top of the silver. A round
opening is left in the coating on one side
of the bulb to serve as a window for the
light to enter. ;
The wvalve action of a photo-electric
cell such as used in Movietone reproduc-
tion will now be deseribed and outlined.
Light passing through the sound
record on the film which is in the form of
alternate light and dark lines of vary-
ing density shining upon the material in-
side of the photo-electric tube permits an
slectric current to flow through the cir-
cunit in which the tube is connected. The
amount of this current is directly pro-
portional to the intensity of the light
passing into the cell and this intensity
is, of course, determined and varied by
the sound lines on the film as they pass
through the sound gate. !
The cell is connected in a ecircuit with
a battery whose electrical pressure is in
the order of 100 volts. The lead from
the central ring is connected to the posi-
tive wire and the lead from the light
sensitive surface is connected to the
negative. Under normal conditions, when
the sensitive surface is not illuminated,
the gas in the cell is an effective non-
conductor and in the uni-illuminated con-
dition, no current will flow in the circuit
as there is nothing to carry it across this

Silver layer
Sensitive surface

Fig., 1—Action of photo-electric cell light
cut off by film. No current can flow,

space inside of the cell between the sen-
sitive surface and the anode. This is
represented schematically in the illustra-
tion, Figure 1, where the light from the
sound lamp is considered to be entirely
cut off by a dark line in the film.

When light passes through the film

on to the sensitive surface in.side the
bulb, the conditions are mstgntly
changed. Electrons (minute negatively
charged particles) are set free from the
sensitive surface and are driven toward
the anode by the voltage on the tube.

This flow of electrons in itself consti
tutes a small electric current, but by the
action of the electrons on the gas in the
tube, the flow of current is considerably
increased. The gas becomes ionized, that
is, it breaks down electrically and be-
comes a fairly good conductor instead of
an insulator. A current now flows in
the circuit and the condition is shown
schematically in Figure 2. The amount

Silver layer

Fig. 2—Action of photo-clectric cell lisht entering
cell throngh window. Current can flow.

of light entering the photo-electric ce_ll
controls the current flowing through it
just as effectively as a valve controls the
flow of water in a pipe. Immediately
current values correspond to the grey
lines in the sound track, and the fluctua-
tions of the current through the cell are
a faithful copy of the fluctuations of the
sound record on the film.

In other words, the current in the
photo-electric cell circuit is modulated
according to the sound track on the film.
The photo-electrie cell output is strength-
ened by a small amplifier and then car-
ried to a fader, a control for regulating
the sound volume during the showing of
the film. From the fader, the current
is carried to a public address amplifier
of suitable size and power for the thea-
tre. The output of this amplifier passes
through a distributor panel and to loud
speakers located behind the sereen, from
which the sound issues in synchronism
with the picture. Photo-electricity is
destined to play an important part in all
phases of human accomplishments, The
science of photo-electricity alone pre-
sents ample material in the future for
the life time work of a great number
of investigators.
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More About WMAQ

(Continued from page 11)

Root, who were also the architects of
The Daily News building.

The transmitting plant has been laid
out to provide not only a suitable broad-
casting station but also a comfortable
home for the staff of operators. Sleep-
ing quarters, kitchen, dining room,
garage and sun porches are under the
same roof with the huge transmitting
room. Thus the operators are always
on the job. No matter whether or not
the station is on the air, engineers are
always present.

The vital parts of the transmitter, in-

.¢luding motor generators, speech input

system and batteries, are in duplicate so
that there can never be an interruption
in the service. Fourteen tubes ranging
in power from 10,000 watts to seven and
one-half watts are used in the transmit-
ter. The larger tubes are cooled by dis-
tilled water. The other requirements of
the station are supplied from a 200-foot
artesian well.

The site near Elmhurst, selected by
The Chicago Daily News and approved
by the Federal F: lio commission, was
decided upon after | agineers had traveled
approximately 3,6)0 miles of roads

through the outlying
sections about Chi-
cago. The transmit-
ter now being used is
the fourth to have
been installed by The
Daily News since its
entry into the mnew
field of public service
more than seven years
ago.

LEFT—New, ul‘-a-modern
studio A of WMAQ on
25th floor of the Chicazo
Daily News Building.
Georze Simmons f§s an-
nouncing. Notice the two
new Western Elee'‘rie con-
denser microphones sus-
pended from the ceiling.

—Editor.

“I am in business for
myself now. I do a lot of
repairing and also sell the
Philco Radio in my spare
time, I made $200.00 in
one month besidesr my
other work. I must hand
it to the N. R. 1. for that
Radio work is great. I

" would not take $10.000 for
my course."” Earl L. Smith,
113 Straub Ave., Orwigs-
bure, Pa,

HAVE YOU —~

started a friend on the road
to SUCCESS* in Radio this
Then — do it now!
Send me the names and ad-
dresses of two GOOD MEN
vou would like to see getting
ahead in Radio. I'll send them
the proof.
deeper friendship and the
commission as well.
Thanks,

*Many bir men owe their success today
to a tip or a boost thal someone else gave
them earlier in life.

You’ll win their

J.E. S.




