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Be Better
and you’ll be a

Big Leaguer

SHORT time ago Willis

Hudlin, ace pitcher of |
the Cleveland Indians, paid
the Institute a wvisit. I
learned a lot from him
about big-league baseball
men. In a way a big-league
baseball man is like the big-
league Radio man. Both
start at the bottom. Both
have to master the funda-

mentals. The ball player learns base-running and batting principles on
the sand lot team; the Radio man gets his start by building basic Radio
circuits and mastering the fundamental principles of Radio theory and
practice. The ball player keeps working, keeps training, keeps pulling
his way up until he gets in the big league class. And, likewise, the
Radio man who wants to make the big-pay, big league Radio class must
keep digging in—he must master every lesson, take advantage of every
opportunity—keep everlastingly at it, always climbing up to the big
Jjobs in Radio.

In nearly every line of work there are the well paid executives,
the trained men—they are the big-league men. Then, there are those
who waste their time, those who wanted to wait a while, put it off

until tomorrow—they’re the (sand-lotters”—the untrained men. So
the world has its full share of untrained, low-pay men. They never
realized they had to specialize in order to get to the top—they didn’t
know that training was necessary, or they just didn’t care.

In Radio, developments are so rapid, opportunities are so great,
and N. R. I. men are such a big factor that practically every N. R. I. man
can be a “big-league” Radio man—a big success!

We })ack N. R. I. men to the limit. We want you to get your share
of the big jobs in Radio. And that means careful, thorough training.

‘Willis Hudlin would tell you that if you want to reach the top in
Radio—or in anything—you must have practical training, stick-to-it-
iveness, and an honest-to-goodness desire to get there—to be some-
body. And Hudlin knows—he is a sure enough “big-league” man in
every sense of the term, and—here’s a surprise for you—he’s an N. R. I.
student himself!

President Smith and Willis Hudlin at N.R.I. entrance.

J. E. SMITH.
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New Jersey Plane Talks With London

By Member N. R, 1. Technical Staff.

On a number of occasions in the past,
new possibilities in communication by
inter-connection of wire and radio cir-
cuits have been demonstrated.

Recently, another demonstration of
this character was made when a group
of press representatives flying over
northern New Jersey in the radio
equipped airplane of Bell Telephone
Laboratories were connected with the
British representatives of their organiza-
tion in London by a combination of wire
and radio cireuits.

Passing between the airplane and the
Bell Laboratories’ ground station at
Whippany, New Jersey, by radio, the con-
versations were then carried to and from
New York by a telephone circuit of the
usual kind. In the long distance office
of the American Telephone & Telegraph
Company in New York, the circuit was
split, the east-bound channel passing by
wire to one of the trans-Atlantic radio
transmitting stations, thence by radio to
a receiving station in England, and to
the long distance office of the British
Post Office in London.

From the office in London, where the
British representatives were assembled,
the conversation passed over an ordinary
telephone wire to and from the long dis-
tance office in that city, where the west-

lips, and pressed a button which enabled
him to talk to the ground station. This
action disconnected his receiving cireuit.
When his voice reached the ground by
radio, it operated a relay which discon-
nected the radio transmitter. As soon as
he was silent and released his transmit-
ter button, the upward circuit was ready
for conversation to come to him from the
land wire. A somewhat similar arrange-
ment is a part of the trans-Atlantic ra-
dio ecirenit except that there all the
operations are performed by voice-actu-
ated relays. The voice of a person talk-
ing over the trans-Atlantic radio circuit
clears a path in front of itself and closes

the path in the reverse direction.

Technical details of the new apparatus are as
follows: The receiving set in the airplane consists
essentially of four tubes, three of which are of
the screen grid type, while the fourth is of the
three-glement heater type. It has two stages of
radio frequency amplification, a detector and 1
stage of audio frequency amplification. Due to the
employment of the space charge grid detector cir-
cuit, the set is extremely sensitive.

The set operates from a generator which is
driven by the action of the wind on a small pro-
peller and has a total welght of less than ‘7 lbs.
This generator supplies both 9 volts and 220 volts
to the receiver.

The transmitter has a carrler power of B0
watts, The output and full modulation is 200
watts. A frequency range of from 1500 to 6000
kilocycles is provided and the operating frequency
is maintained under all conditions. To accomplish
this, & erystal oscillator is used.

—= LEGEND=—
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bound channel was separated and carried
over a wire circuit to the English radio
transmitting station. After being re-
ceived in the United States, this channel
passed over a wire circuit to the long
distance office in New York where it
entered the two-way wire channel to
Whippany.

When the speaker in the airplane de-
sired to talk, he held a microphone to his

Power for the transmitter is obtained from a
separate direct current generator driven by the
wind. Special control Is provided to maintain con-
stant speed of this generator with varying air
speeds.

When the airplane radio receiver is disconnected
from the headphones by operating the transmit-
ter push button, the headphones are connected to
the talking circuit so that the speaker can hear
his own volce. This is of great importance to the
noisy surroundings of an airplane because it glves
the talker a rough check of the loudness of his
own voice,
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In Our Mail Bag

“Since enrolling T have, by my spare time Radio
carnings, paid all of my college expenses, bought
a second-hand coupe in very good condition, pur-
chased three new sults, hats, overcoats and had
nearly cverything that a boy In college could
desire. I think that is a wonderful record for
one in college to make. As a rough estimate I
should say that besides attending college the past
nine months, I have earned around $850." Mr.
:.ynn K. Chapman, 418 Oak Avenue, Waterloo,
owa.

“The first week I took in $60.00 for repair and
service work without any paid advertising, N.R.L
training puts me in a position to do work that
others will not tackle.” Mr, Leroy Brownson,
204 Walnut Ave., Venice, Calif,

“¥ou are giving me as good training as a pri-
vate teacher would give. You take such interest
in me that it puts PEP in me.” J. 0. McDowell,
721 Pope 8t., Newberry, 8, C.

“I've ‘cashed in’ on plenty of side jobs and now
I have a part-time shop, My best week was
$101.00." Mr. H. E. Trautmann, 2406 Arlington
Ave,, Pittsburgh, Penna.

“I now have my license. The N.R.I. course sure
made that exam easy. I made 93 on the theory.
I have seen many text books and talked to stu-
dents from other schools, but I have not heard of
a course that really teaches every angle of Radio
as the N.R.I. course does,” Mr, M. Sanderford,
1527 So. 4th St., Waco, Texas,

“In Warsaw I knew vour student, Mr. Musnicki,
well. His father was a famous General in the
Polish Army at the time of the Boxer uprising.
Mr Musnlnkl Is Inf.enaely interested in Radio

ambiti and 1009,
wmnned un ln the posalhl!mes of Radio. He'll go
far if encouraged.” Merle Scolt, General Secre-
tary, Honolulu, Hawail, ¥. M. C. A

Student Musnicki is doing fine—we're backing
him to the limit.—Editor,

From California

Student L. N. Morriss of Los Angeles, ‘“‘peps up'
things for N. R. I. everywhere he goes. His
unique advertisement not only gets good leads for
Radio service and repair work, but it also starts
others to thinking and talking about N. R. I
More power to you, Morriss—a man with your
initiative and abllity ought to go far in Radio.

J. E. | 8

The Future of Radio

By AUSTIN C. LESCARBOURA

Editor, Radio Manufacturer's Monthly.

- Associate Editor of Radio Engincering.
“To one who has been privileged to see
his inventions develop from crude experi-
ments to world-wide institutions and in-
dustries far beyond the wildest dreams
of faney,” states Dr. Lee DeForest, in-
ventor of the audion or three-element
vacuum tube now in universal use, and
also the Father of Radio, “the role of
prophet presents problems in unre-
strained imagination rather than in con-
servative deduction. So, in attempt-
ing to look ahead in Radio developments,
I am moved to be as rash as possible in
my predictions, fully confident that in so
doing I shall make a better guess than

the more timid prophets of today.”

Even present-day radio achievements
are hardly realized by the so-called Man
in the Street. Few of us realize the ex-
tent of the broadeasting institution
created less than a decade ago. We can-
not grasp the significance of over seven
hundred broadcasters catering to an
audience of well over 35,000,000, We
overlook the 13,000 miles of wire em-
ployed by one network alone in grouping
together far-flung stations for simul-
taneous broadeasting of programs. We
never give thought to an industry that
has grown from an annual income of
about $2.000,000 to one of $600,000,000
vearly. We forget the transoceanic ra-
dio circuits that reach out from New
York City and San Francisco to almost
every part of the world. We only think
of marine radio when some ship happens
to break in on our favorite broadeast
programs with its dot-dash tongue. Few
of us realize that radio programs are
flashed across oceans and continents by
short-wave transmitters. The present
of the radio art is indeed wonderful, but
it is nothing compared with its future.

N. R. I. men may be interested in
knowing that busses of the Gray Line,
one of Washington’s biggest sight-seeing
motor companies, pass right by the Na-
tional Radio Institute Building and the
Institute is pointed out by the guides to
all passengers as the oldest and largest
Radio home study school in the world.
N. R. I. men visiting Washington will
also find this a convenience for it will
afford you the opportunity of loecating
the Institute easily in order to stop off
and pay us a visit.

“A home without a Radio is like a house

without a window.”—Arthur Brisbane.
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Every Month Now!

WO years ago

the National
Radio News was
put out three or
four times a year.
Last year it was
published every
two months. But
from mow on you
will get the News
every month!
This magazine
is yours. It is
published in your
interest. In its
pages we want to
bring to you every
month the latest news on receiving sets,
television, talking-movies—the new de-
velopments in all fields of Radio. Each
copy will have a service manual on some
new Radio set giving the schematic dia-
gram and other helpful, technical infor-
mation.

It costs the Institute quite a bit of
money to get this magazine out. The
postage alone each month is over $250.
But we believe we can make the News
worth even more than that to you and
other N. R. I. men. We want the News
to be a sort of free “service station” for
N. R. 1. men to give you tips and pointers
and profit-making ideas.

This growth of the News has been made pos-
sible by the loyal cooperation of our students and
graduates. But it cannot keep on growing unless
it continues to get the support of N. R. I. men.
Tell us what you like about it and what you don't
like about it. Contribute articles yourself from
time to time. Many students have ideas about
servicing and selling Radio sets that would help
other N. R. I. men in other parts of the country.
Whenever you have some good ideas on selling or
servicing sets—shoot them in and we shall publish
the best ones, Send In stories of any special
Radio job or installation you have made. Co-
operate with the editor of the News and he will
try to give you in return the kind of information
and practical tips you want. Let's all work to-
gether—make the News the most helpful, result-
getting student magazine in the old U. 8. A.!

E. R. HAAS.

An Open Letter
to N. R. 1. Men

I wonder how many of you men
are reading the special informative
articles on various Radio topics
that Mr. Smith is writing for news-
papers and magazines? They ap-
pear from time to time in various
papers and magazines—usually on
the Radio pages. They are planned
to give N. R. I. men valuable pub-
licity and advertising, and it will
pay you to keep on the look-out for
them and bring them to the atten-
tion of your friends. They will go
a long way toward acquainting
your friends with N. R. 1. methods
and the N. R. I. influence and ought
to help some in building up your
own Radio business. You can help
us check up on these by sending
any articles you find to us after
yvou are through with them.

N.R.I. Publicity Director.

The Farmer Goes in
for Radio

Cash in on the growing farm market
for Radio apparatus of all kinds. The
farmer is being interested, as never be-
fore, in owning a good, up-to-date Radio
set.

It is a business necessity to him as
well as a means of entertainment for his
family. Crop reports, weather reports,
market information and much other data
that’s invaluable to the farmer today is
being put on the air. Every farmer must
have a set.

Furthermore, Radio manufacturers are
giving special attention to the farmers
Radio needs and are getting out im-
proved types of battery operated sets
equipped with screen grid tubes and
other new features. There’s a big market
being opened up. N. R. I. men in the
rural sections should get in on the sales
and service profits!

“There is only one recipe for success and that
is to keep at it—to keep everlastingly, tirelessly,
doggedly striving for the thing you want.”—Judge
E. H. Gary.

“The human will can overcome any obstacle or
any handicap, if a man has backbone enough to
use it.”—Thomas A. Edison.
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Vacuum Tubes Used in Elevator
Control System

A new system of elevator control, by
means of which elevator cars are auto-
matically brought to the correct floor
level, and which involves the use of a
3-element vacuum tube similar to those
used in radio sets has been adopted by a
leading maker of elevators.

The vacuum tubes used in this system
are known as Pliotrons. These tubes
have been used for a number of years on
railroad locomotives for transmitting
block signals into the engineer’s cab in
visible form so that the engineer does not
have to depend on watching the sema-
phore and light on the side of the track.
While it is similar to the common radio
vacuum tube, it differs in the value of
operating voltages which are used.

The use of the Pliotrons in the auto-
matic levelling of the elevator cars is
based on the characteristic of the in-
crease of plate current when the tube
changes from an oscillating to a non-
oscillating condition. A suitable number
of these tubes are mounted on each eleva-
tor car and they are normally in oscilla-
tion. By a special arrangement of coils
and vanes, the motion of the car as it
approaches the floor level is made to
stop the oscillation of the tube, thus
actuating relays. The relays govern con-
trol ecircuits which slow up the ear and
stop it at the correct position. This
method controls the ear when running in
either direction.

In operation, the elevator operator
throws his car switch to the “off” posi-
tion as he approaches the floor at which

it is desired to stop. On nearing the
floor, the relays are actuated by a com-
bination of coils and vanes, thus slowing
the car up and bringing it to a stop at
the floor level without any attention or
work on the part of the operator. After
discharging or receiving passengers, the
car is started in the usual manner and
operation is continued as before.

Another application of the Pliotron
tube to elevator operation makes it un-
necessary for the operator to watch his
position in the hatchway. Devices simi-
lar to those used in automatic levelling
are employed, and in addition, signalling
equipment consisting of suitable push-
buttons, lights and a bell is used.

When each passenger enters the ecar.
he calls out the number of the floor at
whwb he wishes to get off, and the opera-
tor immediately presses a push-button
corresponding to this floor. When all
passeniers are in the car, the operator
starts by the usual method. As he ap-
proaches the first floor at which a stop
is to be made, a signal light flashes and
a bell rings, notifying the operator that
a stop is to be made. He then throws the
car switch to the “off” position, and the
car continues at full speed to a prede-
termined point in the hatchway where it
is slowed up automatically and brought
to level with the next floor by the auto-
matic levelling device. The operation is
continued in a similar manner until the
trip is completed.

In addition to this arrangement, push-
buttons are installed on each floor. A
passenger waiting for a car presses a
button which lights a signal and rings a
bell in the first ear approaching in the
direction in which the passenger desires
to travel. A corridor lantern also lights
to show the passenger which car will be
the first to reach his floor travelling in
the desired direction.

An operator recelving a signal from a floor
push-button throws his car switch to the *“off”

position and the car Is stopped in the same
manner as described.

With this system, the operator does not have to
know where he is in the hatchway, and as long
as he pushes the button for each floor called and
shuts off his car switch each time the lght
flashes, or the bell rings he knows that he will
make every stop required.

Pliotron installation on top of elevator car.
This is only one of the thousands of ways in
which Radio apparatus and Radio principles are
being used. New fields of opportunity for the
Radio trained man are opening up richt along!
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Radio-Trician’s Service Manual
on the Philco Screen Grid
Model 65 Receiver

The Phileo A. C. screen grid receiver
Model 65 employs three tuned stages, the
detector stage and a stage of push-pull
amplification. The Secreen Grid Tubes
are used in the two R. F. stages. The
—4b type power tubes designed for A. C.
set operation are used in the stage of
push-pull audio amplification.

The ground terminal shown on the
schematic diagram, Fig. 1, is electrically
connected to the chassis which is used as
a return lead. All the ground connec-
tions shown in the schematic diagram
are connected to the chassis. The an-
tenna terminal is connected directly to
the first R. F. transformer, with a 10,000
ohm resistor, bridged across the primary.
This transformer has been designed for
use with the Screen Grid Tube and is
tuned by the first section of the tuning
condenser, There is a fixed compensat-
ing condenser connected across the first
section of the tuning condenser. This
compensates for capacities introduced in
the wiring by the other R. F. transform-
ers which are somewhat different in con-
struction from the first. Another com-
pensating condenser, not shown on the
diagram, is bridged across the first sec-
tion. This is the compensator that is
built into the condenser unit.

The connections to the first screen grid
tube are made in the regular manner to
the base of the tube and with a flexible
lead from the first tuning condenser to
the control grid of the tube. (The con-
trol grid of the sereen grid tube cor-
responds to the regular grid of other
tubes. The grid shown in the schematic
diagram, between the control grid and
the plate of the tube, is the screen grid.)
The plate of the first tube is connected to
the second R. F. transformer. This trans-
former is tuned by the second section of
the tuning condenser which also has a
compensating condenser built in with it,
though not shown in the schematic dia-
gram. The same procedure is followed,
the third R. F. transformer being tuned
by the third section of the tuning con-
denser. There is, however, no compen-
sating condenser built into the third
section.

Neither grid leak nor condenser is re-
quired in the detector stage as a biased
detector is used. An R. F. choke coil is
inserted in the plate lead of the detector
to keep the R. F. current from the audio

circuit. Two audio transformers are
used, first the input transformer de-
signed for push-pull operation, and the
output transformer, a special push-pull
transformer for coupling the receiver to
the electro-dynamic speaker,

It is extremely important that all
parts of the receiver be well shielded.
The use of the Screen Grid Tubes allows
the use of the full amplification of the
tubes without setting up any oscillation
or regeneration. It is not necessary to
neutralize in any way the Screen Grid
receiver, This has been taken care of by
the design of the tubes and the receiver.
The shields are not shown on the sche-
matic diagram although each R. F, stage
is effectively shielded from other stages.

The volume is controlled by regulating
the voltage of the Sereen Grid of the
R. F. tubes. The B and C voltages for
the tubes are supplied by a full wave
rectifier. The resistor network is so ar-
ranged that the proper plate voltages
are provided for the various tubes with-
out coupling between the various circuits.

On the furniture models pure gum
washers 14 inch thick are placed around
the hold-down bolts between the chassis
and the mounting shelf. To hold the
chassis solid in shipment 3/16 inch wood
strips are placed between the chassis and
the shelf, and the bolts are tightened so
as to compress the gum washers and hold
the chassis down against the wood strips.

To prevent any possibility of miero-
phonie trouble when putting the receiver
in service, the four hold-down bolts
should be loosened just enough so that
the wood strips can be pulled out from
under the chassis. After removing the
strips, tighten the bolts again, so that
the chassis is resting on the rubber
washers and spaced exactly 3/16 of an
inch above the mounting shelf. The con-
trol knobs on the front of the panel will
be lined up correctly with the chassis
mounted this way.

If it is ever necessary to repack a re-
ceiver for shipment, put the 3/16 inch
strips between the chassis and the mount-
ing shelf and tighten the bolts to hold it
securely in place.

Testing and Servicing

Figure 1 is a schematic diagram of the
receiver and speaker circuit. The num-
bers enclosed in the circles in the sche-



NATIONAL RADIO NEWS September, 1929

ELECTRO-
DYNAMIC
SPEAKER

——

7

/227 TUBE

4

- ———

®

——

are nol indicated in this

¥

224 TUBE

s

®

Fig. I—Schematic Diagram of Phileo Screen Grid Receiver, Model 65.

7
,/ 224 TUBE

’

(o]

GND. ANT.

September; 1929

NATIONAL RADIO NEWS 9

matic diagram refer to the different
parts used. Table 1 lists these num-
bers and the apparatus which they indi-
cate.

IMPORTANT NOTICE. The power
transformers in a few of the first re-
ceivers manufactured had different ter-
minal numbers than those shown in
Figure 1. In such receivers the figures
in the Figure 1 should be changed as fol-
lows: Change No. 1 to No. 4, No. 2 to
No. 5, No. 4 to No. 1 and No. 5 to No. 2.

lead from an oscillator is connected to
first, the stator of the third tuning con-
denser; second, the stator of the second
tuning condenser; third, the stator of the
first tuning condenser. With the re-
ceiver tuned to the oscillator frequency
the signals should be heard and should
increase in strength in each succeeding
position. If the signal is heard when
testing at one point but does not in-
crease at the following points the trouble
lies between the two test points.

TABLE NO. 1.
1. Antenna Reslstor. 10. By-Pass Condenser and Plate 21. First Filter Choke.
2. R. F. Transformer (Antenna Resistor. 22, Detector Plate Resistor,
Coil). 11. R. F. Transformer. 43. Becond Filter Choke.

3. Tuning Condenser. 12. guﬂ.]ll;g Ogndeme%o v ig e 10 mg:“:r' :

. Plx A 13. Ca e By-Pass Condenser. 25. Volume Control.
B B Ot Screen 14. Cathode Resistor. 26. Resistor.

" Grid Resistor 15. By-Pass Condenser (Detector 27. By-Pass Condenser and Ca-
6. By-P: O T d Plate Plate). thode Resistor.

JE bt ¢ anc Flale 16, R. P. Choke. 28. Push-Pull Output Trans-

. Ly 17. Push-Pull Input Transformer. former.

7. R. F. Transformer. 18. Set Power Switch. 29. Field Winding.

8. Tuning Condenser. 19, Power Transformer, 30. Volce Coil and Cone.

9. By-Pass Condenser. 20. B Filter Condenser. 31. Pilot Lamp.

This change is necessary on only a very
few of the first models manufactured.

Before doing any service work on re-
ceivers make sure that the trouble is not
due to some external condition such as
a poor antenna and ground, poor contact
in the A. C. receptacle or defective tubes.
Too much emphasis cannot be placed on
seeing that the trouble present is not due
to some one of these causes.

On checking a receiver that will give
no signals, first determine whether the
trouble is in the R. F. or the A, F. side.
Allow the detector tube to become thor-
oughly heated. Removing the detector
tube from its socket will cause a loud
click in the speaker if the cireuit is right
between the detector and speaker, and
indicates trouble in the R. F. circuit. If
no click is heard when the detector tube
is removed the trouble lies in the A. F.
circuit. The A. F. circuit can be tested
by connecting a pair of headphones in
front of it to act as a pick-up. The
easiest method of doing this is to use a
phonograph pick-up adapter in the de-
tector socket. The two terminals of the
phonograph pick-up adapter connect with
the plate and cathode of the detector
socket, and can be connected to the head
phones. Any sounds transmitted into
the head phones will be reproduced in
the loud speaker if the audio circuit is
right.

To test the R. F. side of the receiver
an oscillator can be used to an advan-
tage. A test should be made when a

DEFECTIVE TUBES: Replace the
tubes one at a time using a good tube of
the proper type noting the improvement.
If the complaint has been that the set
fades, is noisy or hums, it is especially
important to try one or more —27 or
—24 type tubes.

NO VOLTAGE ON THE RECEIVER:
This indicates a poor connection or open
in the A. C. receptacle or the A. C. plug,
a defective switch or transformer.

INCORRECT VOLTAGE ON ONE OR
MORE TUBES: Due to variations in
tubes, the voltage readings obtained at
the tube socket will vary slightly from
those given in Table 2. If a set tester
is used to test the voltages at each
socket, and large variations from the
values given in Table 2 are found, the
cause should be determined.

GROUNDED ANTENNA: In this
case no signals will be heard. Thor-
oughly test the entire antenna installa-
tion. If the ANT terminals on the re-
ceiver or the lead going to it are
grounded to the metal base the reception
will be cut out.

OPEN ANTENNA CIRCUIT: This
will diminish the signal strength so that
only the most powerful stations will be
audible. To check the internal antenna
circuit, disconnect the antenna from the
ANT terminal. Attach the antenna lead
tie bar on the stator of the first tuning
condenser. If normal reception is ob-
tained the trouble is an open ecircuit be-
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tween the ANT terminal and the first
tuning condenser.

OPEN GROUNDED CIRCUIT: A open
ground is not usually noticeable, when
listening to strong signals, but will
cause a marked decrease in volume on
weak signals. While listening to a weak
signal the ground connection can be
checked by removing the ground lead
from the GND terminal which would
cause a decrease in volume. If volume
does not decrease look for an open ground
either external or internal.

GROUNDED FILAMENT: The C bias
on the —45 tubes will be affected if their
secondary and filament leads are
grounded. This will cause hum and dis-

always important to try an A. C. plug
both ways in the house receptacle. With
the plug in one way, less hum will be
obtained than with it reversed.
DEFECTIVE SPEAKER: The simplest
method of checking a speaker is by sub-
stitution, connecting a known good
speaker to the receiver. If the trouble
is found to be in the speaker, test the
speaker connection and check the voice
and field coils. The correct drop across
the field coils is approximately 135 volts.
COMPENSATING CONDENSER: In
order to adjust a compensating con-
denser it will be necessary to use an
oscillator similar to the kind ordinarily
used for balancing receivers. The lead

with the control turned for minimum volume.

TABLE NO. 2.
TUBE SOCKET READINGS.
“B"” Volts “C” Volts

Type “A" gl 2 (Sereen (Control MA

Tube Volts Volts Grid) Grid) Plate Cathode
224 2.5 150 *2to0 75 1D 1.5 1.5
227 2.6 ZDUNEE | oLl 28 Bto 3.5 28
245 2.6 SDONER | | . 50 32 a5
280 5.0 350-V. AC. ........ oie 56

*The voltage varles from 75 volts with the volume control turned for full volume to .2 volts

When there is no signal being reproduced the detector plate current will be about .8 MA,
Strong signals will cause a rise in current to 3.5 MA.
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tortion. Considerable hum will be
noticed if the heater lead or secondary of
the —27 and —24 tubes becomes
grounded.

ARRANGEMENT OF WIRES: Check
all wiring, both internal and external.
All filament leads should be twisted, and
the grid and antenna wires must be in
the correct positions. Keep the speaker,
aerial, ground and A. C. cord wires away
from the tubes. Use separate ieads for
antenna and ground, rather than a two-
wire cable. The inter-stage shield and
base plate must be in place to prevent
feed back and inter-stage coupling.
Otherwise the receiver is apt to howl
or cause distortion.

POOR CONTACT: A poor contact can
cause noisy reception, intermittent or
fading reception, or will stop reeeption
completely. The places to look for a
loose contact are at all moving contacts,
such as the volume control, set switch
and tube sockets. Poor contaects are
much more likely to develop when the
connection depends on a sliding contact
than at a soldered connection,

A, C. ATTACHMENT PLUG: It is

from the oscillator should be insulated
wire and should be twisted around the
antenna lead a few times thus giving
the necessary coupling between the oseil-
lator and the receiver.

Have the volume control on the re-
ceiver turned to full volume, then adjust
until the signal is just barely audible.
Tune the receiver to the point of strong-
est signal. Then adjust the compensat-
ing condenser built into the second sec-
tion of the tuning condenser. This is
adjusted by turning the serew which pro-
jects from the back of the condenser
shell and can be done using an ordinary
screwdriver. The lock-nut on the screw
must be loosened slightly in order to ad-
just the condenser, and must be tightened
again after the adjustment is completed.
The compensating condenser is correctly
adjusted when the maximum signal is
received.

After the second section compensator
is adjusted, the same procedure is fol-
lowed with the first compensator, adjust-
ing to the point of maximum signal.

Always make sure that the lock nuts
are tightened securely so that the con-
densers will retain their adjustments.

ITTLE did I realize back in 1914

when I invited my science teacher,
James E. Smith, to my home to inspect
a crude “wireless” set that I had rigged
up—Ilittle did I realize at that time what
a big nation-wide Radio institution that
was later to be developed by my guest.

For it was only a week after his visit
that he and Mr. Haas founded the N.R.I.
He foresaw Radio’s big opportunities.
He had that uncanny ability of looking
ahead then the same as he looks ahead
today and sees the giant that Radio will
be in the years to come!

I well remember the humble beginning
of the Institute for I had the pleasure of
helping wire and install the equipment in
its first Radio laboratory. In the first
class there were only four students—
three of whom are now well known
figures in Radio. .

And now I look back and see the strides
the N.R.I. has made. I feel a close kin-
ship in its progress. I've been as close,

The illustration at the
right shows President
Smith, “Chief" Dowie, Di-
rector Haas, assistant in-
structors and the admin-
istrative staflf grouped in
front of the new, large,
well equipped building
which houses the execu-
tive offices, student serv-
iee and instruction de-
partment. Everyome you
see in this picture is
working first, last and
all the time for the
success of N, R. I, men.

The N.R.I. -~ 15 Years Ago
and Today

By GEORGE J. ROHRICH
Head of N. R. I. Research Department.

EDITOR'S NOTE.—I felt that N, R, I. men
everywhere would be interested in Mr,
Rohrich's experience with the Institute and
asked him to write this article for you.
The picture at the left shows Mr. Rohrich
doing some research work, designing new
cirouits and apparatus for the course. Mr,
Rohrich is also a specialist in Radio
mathematies and is one of the most loyal
members of the N. R. L staff. I hope you
will read his article for I am sure you
will like it.

perhaps, as anyone to the service it's
rendering its students and graduates.

When the editor of the News asked me
to write about my experience with the
N.R.I. the thought that was uppermost
in my mind was that somehow, some
way, the N.R.I. has justified its growth
and progress. An institution of the size
and influence of the N.R.I. could not grow
as it has if it were not giving big value
and service in return. First class instruc-
tion and helpful service to students and
graduates, and the loyal cooperation of

R.I. men everywhere are responsible
for N.R.I.’s progress. They have helped
make the N.R.I. and its methods famous
the world over.

For, today, instead of one instruector
and four students, the N.R.I. has a highly
specialized technical staff training men
the world over. Mr. Smith, Mr. Haas,
“Chief” Dowie, his assistant instructors
and all of the staff are wrapped up in the
welfare and success of N.R.I. students
and graduates.







