=
=

=1
<0
= <
==

€
[+)]
k]
v
Fal
[72]
c
.0
2
w T
Uu
w9
n >
v o
=
XL 5
=g
NF
-
oy
| =4
o
[
=
1S
<

Working Your Way Up in Radio
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YESTERDAY
and

TOMORROW

I have just celebrated another birthday.
Somehow, however, this birthday means more
to me than all the others. ossibly it ix the
idea of being half a eentury old—possibly it ix
because | have looked forward for so long to
reaching this mature age of fifty—I can't veally say. DBut any-
way. let’s talk about birthdays today.

I Took upon each birthday as a stopping place in my journey
throngh life, at which I can forget about the pleasures and
problems of the present,

I reminisce, letting memory-pictures flash before my eyes.
Childhood memories—dimmed by time but still the pleasantest
of them all. The struggles and triumphs of getting started in
bhusiness—my entiy into Radio with Mr. Smith twenty-five
years ago, to form the National Radio Institute—the amazingly
rapid growth of this new industry—the thousands of ambitious
men IR and 1 trained for good jobs, starting back in erystal
set days and going through the years in turn to battery radios,
superhets, all-electrie sets, all-wave radios, push-button tun-
ing, and now to television apd frequency modulation. As these
pictures flaxh endlessly m-r&ss my mimd, I unconsciously mutr-
mur again thoxe immortal words of Longfellow, “Life is real,
life isx earnest .. ... o

I Took aliead to many tomorrows equally as full of living as
the yesterdays—to being fatigued from hard work which I en-
joy doing—to more of that happiness which comes from giving
others, both younger and older, a helping hand on their journeys
through life. And finally, 1 look forward to watching even
greater developments than 1 have already witnessed in this
modern miracle called Radio.

. R. Haas,
Vice President.
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Majoe Aemsteang’s
teequency Modul

tich System

By PAUL H. THOMSEN,

N. R. I. Communications Consultant

AJOR Armstrong is well known to many of

You, ax he was instrumental in developing
severil important cireuits and theories in the
radio field. Tle saw overseas serviee in 1917, at
which time he developed the well-known super-
heterodyne receiver cirenit for the deteetion of
weak radio signals, e alko developed the tuned-
grid, tuned plate oscillator cirenit about which
most of you have studied, and the super-regcenera-
tive detector eircuit, During the past fow years,
Major Armstrong has been netively engnged as
I'rofessor of EFleetrieal Engineering at Cohnnbia
University in New York City., Anrd now he is
in the news as inventor and developer of a prae-
tical system of frequency modulation which
shows promize of revolutionizing radio broad-
asting,  ITis system is now being tried ont in
the ficld by radio engineers who have had years
of experience in handling radio eqmipment.

Fiven if the resnits of these frequencey modula-
tion experiments prove entively satisfactory, no
immediate changes will be made in the present
broadeasting  set-up.  The experimental  tests
will last soveral years, and even with unanimons
approval of the new hroadeasting system it wonld
then take about ten years for a complete change-
over, In other words, it is my opinion that we
can expecet at least ten more years of regular
amplitude-modulated  serviee in  the  present
broadcast  band.  Like telecasts,  frequencey-
modulated broadeasts are assigned to the nltra-
high-frequeney channels. Signals do not travel
tong distances at these frequencies, The expoceted
maximum service range of a frequency-modu-
Iated receiver is expected to be within a radius of
50 to 100 miles. Al these facts mean that

Paul H, Thomsen

neither frequency modulation nor television can
be nsed by the public as an excuse for deferring
the purchase of a new broadeast receiver. Even
in those few localities where the new services
are now in operation, regular services will con-
tinue awd will present sueh high-quality  pro-
grams that it wonld bhe folly to neglecet them
in preference to experimental new broadeasts,

Review of Amplitude Modulation
With a simple oscillator cireuit like that in Fig.
1A, the intensity of the signal radiated by the
antenna will be dependent upon the plate voltage
cassuming the antenna tap on coil 1, has been
properly set). Tot this no-modulation carrier
stgnal intensity be eqnal to that shown in Fig,
1B, Now, if we vary the plite voltaze from
zero to two times the no-modulation value, we
will have the condition corresponding to 1009,
modulation of the amplitude of the carrier, as
shown in Fig, 1€ Tf we vary the plate voltage
at an andio frequency rate, side bands will be
produced, one above amd the other bolow the
carrier frequencey, The difference between a side
frequency and the carrvier frequency at oany in-
stant will be equal to the audio frequency in
eycles per second, This is amplitude modulation.

Frequeney Modulation

If we connected a condenser microphone CJf in
paratlel with condenser ¢ in Fig, 1.4, giving the
arrangement of Fig. 2\, and kept the plate sup-
ply voltage constant, it would be possible to vary
the generated radio frequency developed in ae-
cordance with the audio frequency sounds aet-
ing upon the diaphragm of the micvophone. ("fhe

Page Three
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capacity of a condenser microphone varies with
the intensity of the sonud waves acting on it;
this varying capacity shunted across condenser
¢ in the oscillator tuned circuit, causes the fre-
queney of oscillation to vary). The amplitude of
the radio frequeney carrier would remain at a
siven value as shown in Fig. 2B, while for one
aundio frequency cyele of a pure tone, the fre-
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queney might vary in the manner shown in Fig.
a

The deviation of the carrier freguency at any
instant from the no-modulation earrier valne is
proportional to the amplitnde of the sound wave,
while the number of eyeles of variation in fre-
queney  (the time required for the earrier fre-
queney te swing above the normal value, return
to the normal value, swing below the normal
salue and return to the normal fregqueney value
again to complete a e¢yele) corresponds to the
fregqueney of the sound waves. The maximum
deviation in the oscillator frequency is by design
made to correspond to the londest sound to be
transmitted.

In order to keep distortion at a minimnm, it
is exsentinl that the receiving apparatns for
a frequency-modulated signal be designed  to
accept a given band width,  The 1-O ratio of
the cirenit in Fig 24 is adjusted so that the
normal ecapacity changes of the condenser micre-
phone will eause the carrier frequeney to vary
over this same given band width.

A carefnl study of Fig. 3 will dixclose a number
of important characteristies of a  frequency-
modnlated signal.  Assume that the carrier of
the transmitter ix operating on 50 megacycles
and has a given intensity, as indicated by point

Page Four

1 in Fig. 3. By sclecting a condenser micro-
phone which will vary this frequency 100 ke.
above and 100 ke, below the H0-me. carrier fre-
quency for the loudest sound to be broadcast,
we will have the variations in transmitter fre-
quency shown by points 7 and 9. For weaker
sounds, the frequeney deviations will be less
than 100 ke.

RFC
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FIGURE 2

Further examination of Fig. 3 will dixclose that
points 2, 4, 6.8 and 10 are equally spaced
this means that the a.f. signal is constant in
frequeney (is a tone).  Since points T and 9
are farther away from line A-13 than points 3
and 5, we know also that the intensity of the
af, signal is changing (the sonnd is of varying
rather than eonstant londness).

Now note that points 10, 12, 14, 16, 18, 20 and
23 gre eqnally spaced.  This, yon will remem-
ber, indicates a fixed sonnd fregueney: sinee
these points are c¢loser together than points 2, 4,
6. S and 10, the sonnd fregqueney is higher in the
middle part of Fig. 3. DIoints 11, 13, 15, 17,
19 and 21 are all the same distance from line
A-B, indicating constant amplitude. The wide
separation of points 22, 24 and 26 indicates
that the A.F. signal here is lower than in
cither of the other cases; the amplitude of the
sonnd signal as represented by points 23 and
25 ix the same as for the sonnd xignal between
points 10 and 22,

We thus see how variations in the amplitnde
and frequeney of a sound can change the trans-
mitter frequency. With the signal emitted by
the transmitter varying only in frequency, a
special type of receiver with a special detector
cirenit will be necessary for proper reproduc-
tion of the a.f. signal.
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One of the simplest frequeney  disceriminator
arrangements is an L-C* tuned cirenit as shown
in Fig, dA. The response characteristiec of this
resonant cirenit is shown in Fig 413, By ad-
justing the value of € in the eirenit so the
no-modulation signal frequency of the transmit-
ter falls on either point 2 or 5, it is possible to
make the ontput voltage B change in proportion
to variations in transmitter frequency.,  The
earrier fregquency will swing between points 1
and 2 for operating point 2, and hetween points
4 and 6 for operating point 5. The resulting
r.f. output voltage nmst be passed through o
dotector in order to secure the desired audio
frequency output,

Special Problems

The simple frequency modulation system  just
dexeribed is workable, but is not practieal for
commerciial use. It would be very diflicult to use
it condenser microphone for frequency modnlation
of a 50,000-watt transmitter, for a dangeronsly
high voltage wonld exist across the microphone
plates,

It would also be diflienlt to adjust the resonant
cirenit to the proper point on the response eurve
slope and it would be impossible to secure the
ideal condition where only changes in frequency
affect the a.f, output. With the simple eircuit of
IFig. -4, a rise or a drop in the r.f. signal intensity
would cause a proportional rise or «(hrop in the
volume at the receiver loudspeaier. These are
Jjust a few of the problems assoeinted with the
transmission of frequency-modulated signals,

Frequeney Modulation Receiver

The General Eleetrie model GM-125 frequency
modulation  receiver cmploys 12 conventional
tiubes, and is capable of giving very realistie
tidelity. Excellent low-frequeney reproduction is
possible, as the output stage consists of (wo types
616G tubes connected in a typical phase inverter
arrangement which is capable of developing 12
witts of undistorted power. This power is fed
to a 10-inch electrodynamic loudspeaker whieh is
plicced in a large eabinet,

The tuning range of the receiver is from 37 to
41 megacyeles, The receiver circnit is extremely
conventional, being a superheterodyne with fonr
transformer-coupled if. amplifier stages having
an i.f. value of 3000 ke, and a hand width of 300
ke, The preselector stage is designed to operate
from a twisted two-wire transmission line con-
nected to a simple horizontal di-pole antenna. The
receiver circuit is conventional np te the grid cir-
cuit of the last i.f, stage, which operates as a
limiter,
The Limiter Stage

In the limiter cirenit shown in Fig, 5, the primary
of the final i.f, transformer 17 is shunted by
resistor R14, having a resistance of 15,000 ohms,
inorder to inerease the band width ro 300 ke, The
third i.f. stage employs self hias, but the other
i.f, stages receive their a.v.e voltage from the left-
hand end of R13. Note that the limiter stage has
fow plate and screen grid voltages, and that bins
for this tube is obtained from the self-rectitied
arid current flowing through R15, a 330,000-0hin

FRE QUENCY DEVIATION
IN KILOCYLES
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resistor shunted by C40. a 220-mmfd. mica con-
denser. By employing self-hias in this maunner, the
gain of this stage as well as that of all other
av.c-controlled stages will vary with the intensity
of the signal reeeived: a strong incoming signal
develops a high negative bias and reduces the
wain while a weak signal prodieces very tittle bias
and thus gives maximum gain, This means that
the output signal of the limiter tube wili have
essentinlly constant voltage despite wide varia-
tions in input signal intensity. The limiter thus
assists the demoduliator and diseriminator teans-

®

FIGURE 4

forner ‘IS in developing o voltage which is de-
pendent entirely upon the frequency of the incom-
ing signal,

The Demodulator

The diseriminator cirenit will cause the demodu-
lator to operate from the balanced condition of
zero a.f, output voltage throngh both positive
and neative peaks of the af. component as the
frequency of the if. voltage swings above and
helow the no-modulation value, et us see how
the demodulator cirenit can produce a voltage
which is direetly proportional to the swings in
the frequencey of the incoming signal,

In the input cireuit of the diseriminantor is parallel
resonant cirenit CH0-1°1, which serves as the plate
load for the GRI7 limiter tube and is induetively
coupled to series resonant civeuit L1-12-C51, Both
of these resonant cirenits are tuned exactly to
the 3000-Ke, i.f. value. The coil in the series reson-
ant cirenit is split into two sections of equal size,
1.1 and 1.2, and the plate (high r.f. terminal) of
the paraltel resonant cirenit is connected to the
common terminal of hoth of these coils through
d.c¢. blocking condenser (41,

The demodutator tube is a type 6116 double diode,
with the plate of cach diode section connected to
one terminal of the series resonant cirenit. The
cathodes are comnected together through equal-
value resistors, 118 and R19, shunted by by-pass
condensers, CI1R and C19, One eathode is grounded
directly, hence both eathodes of this tube are at
r.f. gronnd potential,

Current flowing throngh the coil of the parallel
resonint eirenit, induces a voltage in secondary
coil L1-1.2. This voltage aets in series with
1.1, L2 and C31 of the series resonant circuit,

Page Six

causing a current to flow through the two coil
sections.  This current develops an LI voltage
el across coil section L1, and a voltage 2 across
coil section L2, For any condition of the incom-
ing i.f. carrier signal voltage el and e2 will always
be equal in magnitude.

We can now see that i.f, voltage el aets in series
with the i.f. voltage induced in P2, The resulting
rectified electron current il flows through RIX,
developing across this resistor a d.c, voltage hav-
ing the polarity indieated in Fig. 5. Likewise, the
voltage developed across L2 will act upon diode
soction D2 in series with the voltage at P2, and
i2 will produce a voltage across R19 with the
polarity shown.

Rinee we are working with e, voltages in this
diseriminator cireuit, phase must be taken ino
acconnt when we determine the combined effeets
of the voltages across L1 and L2 or the voltages
across R1S and IR19.

No-Modulation Condition. When the a.c. voltages
across L1 and L2 have the same phase relation-
<hip with the voltage at P2, the net voltages aet-
ing upon diode sections D1 and D2 will be equal in
magnitude ; equal values of rectitied current will
then tlow through the two resistors, making the
d.e. voltage drop across R1I8 equal to that across
R19. The net d.e, voltage produced across these
two resistors (between point X and ground) will
then be zero, sinee these voltage drops are of
opposite polarity; the a.f. outpnt voltage will
therefore be zero. This is the condition of the
eirenit when there is no modulation.

LIMITER

= B+ 70V =
FIGURE 5

Circwit Conditions With Modulation. When the
frequency of the transmitter is varied, the earrier
signal in the i.f. amplifier of the receiver will also
vary, and will no longer be equal to the resonant
frequencey of the tuned cireuit in the discerimina-
tor. The voltages across L1 and L2 will no longer
have the same phase relationship, and conse-
quently the a.c. voltages acting upon the diode
sections will be different in magnitude. Unequal
rectified eurrents through 1118 and RR19 produee
unequal voltage drops which, when combined,

WWW americanradiohistorv.com
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Courtesy, Malor E. H. Armstrong

Left: This 400-foot high steel tower at Alpine, New

Jersey is used by Major Armstrong for supporting the

transmitting antennas used during experimental fre-

quency-modulated broadcasts from his own station

W2XMN. The arrow points to special turn-stile trans-

mitting antenna, which is being adjusted by men sus-
pended in boatswain's chairs.

Right: Close-up view of the turn-stile antenna which is

supported between the right ends of the top and

center cross-arms on the tower. There are two groups

of horizontal di-pole antennas, supparted by the com-

mon wood mast shown in this photo and fed from
opposite ends of the mast.

CRYSTAL R.F.
osc r osc AMP [ ANT
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FIGURE 6A
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FIGURE 6B

leave an af. voltage, the intensity of which de-
pends upon the audio frequeney rate at which the
transmitter carrvier frequency is clunging,

The action of the diseriminator system depends
upon phase relationships much like those existing
in the :f.e. system of @ radio receiver, An in-
crease in the Lf. amplitier signal frequeney will
produce either a positive or a negative peak of
the a.f. signal; the reverse holds true for a de-
erease in the frequency of the signal passed by the
LI, amplificr,

1t ix possible to receive amplitnde-modulated
sigmals on a receiver designed for frequencey-
moduliated signals by making several simple eir-
cuit changes. ‘T'he audio signal is obtained from
point Y in Fig. 5 instead of from the cathode of
D1. The limiter tube may be provided with =elf
bias by inserting i resistor and r.f. hy-pass con-
denser, so this tube will not draw grid currvent.
Then, too. the gain of the receiver should be con-
trolled automatically by obtaining the a,v.e. volt-
ige from point X,

In eaxe the receiver does not have enough selee-
tivity. it will be desirable to insert a highly selec-
tive circuit at the input of the receiver, The
seleetivity of the receiver may also he inereased
by rotating a gang switeh which removes the 15.-
000-ohm primary shants,

Simplitied Freguencey-Modulated Transmitter
Frequeney-modithated signals can easily be de-
veloped with the transmitter arrangement shown
in Fig. 6A. The output signals of a crystal
oscillator and a conventional feed-back oscilla-
tor are both fed through the first detector into a

Page Seven
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FIGURE 7A

10,000-ke.-i.f. amplifier. This means that there
must be a frequency difference of 10,000 ke. be-
tween the frequencies of the crystal oscillator and
the regular oscillator. The output of the first
detector contains a discriminator circuit similar
to that employed in a broadcast band receiver hav-
ing automatic frequency control. The output of
this circuit is in turn fed into a tube acting as a
variable inductance or eapacitance (also used in a
typical a.f.c. circuit). This tube is connected in
shunt with the resonant circuit of the oscillator.
By making the diseriminator have a long time
constant, it is possible to control the frequency
of the i.f. signal (the beat frequency) even though
this frequency is being varied at an a.f. rate above
and helow the frequency to which the discrimina-
tor circuit is tuned.

The simplified circuit of a workable frequency-
modulated transmitter is shown in Fig. 6B. The
first two elements of the 6AT type tube are in
the crystal oscillator circuit, while the triode
section of the type 6F7 tube 1s the conventional
feed-back oscillator, the frequency of which is
modulated by the pentode section. The beat fre-
quency signal produced by interaction between
the two oscillator sections is fed into the a.f.c.
discriminator circuit employing a type 616 tube.
The d.c. control voltage developed at the output
of the discriminator is fed through the long time
delay R-C network to the control grid of the
pentode section of the type 6F7 tube. Note that
the a.f. modulating voltage is fed through C2, so
that the oscillator control section will vary the
frequency of the oscillator. The output of the
oscillator is then fed into a number of r.f. ampli-
flers which are properly band passed and coupled
to the antenna.

Transmitter

The frequency-modulated transmitter developed
by Major Armstrong and now in use at experi-
mental station W2XMN in Alpine, N. J,, is very
stable and does not rely on the stability of
a discriminator circuit. Its operation is some-
what difficult to understand, however, since a
form of phase modulation is introduced. In

simple terms, the system consists of the sections
shown in Fig. TA. The carrier amplifier unit with

- St
Courtesy, Major E. H. Armstrong

Left: High-power P. A. stages, P. A. stages and control desk of Major Armstrong's frequency-modulsted radio
station, W2XMN.

Right: Low-power intermediate stages.
Page Eight
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FIGURE 7B

its balanced modulator is the only unconventional
device in the system. In this unit, @ number of
changes take place. First, the <idebands of an
amplitide-modnlated  <ignal are removed and
these side bands are s<hifted 90° in phase, The
carrier voltage ix then combined with these
shifted sidebands, giving the desired frequency-
modulated wave, A simpliticd ¢irenil of the first
few stages of this transmitter ix shown in Fig. 71,

Tube V11 in Fig, TR is the cerystal oscillator,
The voltage developed seross plate tuned cirenit
L1-C1 of the oseillator is fed to the grid of the
single amplificr tube VI (known as the earrier
amplitier)r and to the grids of the balanced mod-
ulator tubes VT2 and VI3, The plate cirenits of
thexe tubex are nurde non-reactive by adjusting
series condensers C2 and C3 to balance ont the
inductive reactances of L2 and L3 respeetively.

Since the grids of tubes VT2 and VT3 are fed
in phase, and sinee these fubes herve non-reactive
phite toads, the flux produced by coils L2 and 13
will be zero when the sceroen grid voltages of
these tubes are equal, This is the condition for
zero voltage across modulation transformer 1.

When the sereen grid voltages of tubes VT2 and
VIR ave alternately made positive and negative,
rf. current ix permitted to pass through non-
reaetive soctions €2-1.2 and L3-C3, producing a
change in the flux through connnon coupling coil
Lt Since coil T4 has a natural resonant fro-
queney which is high in comparison to the fre-
quencey of the erystal oscillator, thix coil will
cause an additional phase shift of 90°, adding
to the 180° <hift introduced by the balaneed mod-
nlator tubes. The total shift in the signals ap-
plied to tubes VIt and VU5 is thus 270°, The
plate cirenits of these tubes are in parallel, feed-
ing through a rexistive load to the grid of the

first r.f. amplifier. Therefore, the resultant volt-
age developed by these tubes will lead or lag the
no-modutation voltage by 90° when they are
mixed, It ix thix phase shift which gives us the
form of frequeney  modulation developed by
Mijor Armstrong.,

Statie-Free Reception

Newspapers and magazines have given conxider-
able publicity to the static-free and noise-free
characteristies of programs received from Major
Armstrong’s frequeney-modulated station, A re-
view of the characteristies of a frequency-modu-
lated receiver will show why this is true. First
of all, we know that only changes in the frequency
of the transmitter can produace a change in the
receiver output, The limiter tube helps in re-
ducing the noise level, The diseriminator cireuit
remains balanced even when fed with an r.f.
voltage covering the entire band width passed by
the Lf. amplifier, as long as the r.f. voltages are
cqual in intensity at all frequencies. Lightning
and interference crashes thus produce no (is-
criminator output voltages, since the rf. noise
pulses are of ¢qual intensity throughout the en-
tire bamd (they having no particular resonnnt
frequeney). Only a noixe having a stronger r.f,
pulse at one end of the band than at the other
will affeet the receiver, and this pulse must he
strong cnoigh to over-load the limiter tube cir-
citit before it can he heard,

Courteay, Major E. H. Armwstrong
Modulator units at W2XMN, Alpine, New Jersey.
Page Nine
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Courtesy, General Electrie Co.

This General Electric model HM-136 console radio re-
ceiver gives reception of frequency-modulated broad-
casts along with conventional three-band all-wave re-
ception. Instruments in a symphony orchestra which
ordinarily defy lifelike reproduction, such as the tam-
bourine, cymbal and triangle, are reproduced with
amazing clarity and faithfulness by this receiver. Or
the front cover of this issue is shown a companion table
model (HMB80), designed only for frequency modula-
lion reception over the range from 39 to 44 mega-
cycles.

In addition to the foregoing advantages for fre-
quency-modutated signals, a further reduction in
noise ik obtained by holding the trapsmitter
power constant. The frequeney-modutated xignal
ix therefore always at a peak. and ix able to
over-ride noise signals which wonld normally be
audible in an amplitude-moditiated signal of the
e carrier power level, 1t is natural to assume
that it lower noise level will mean a wider vol-
ume range of hroadeasting.

nori

Extracts from Reports on Relief Cases
These people are oxtremely cultured, Something
should be done about their condition,

—_— nori —

Man has dinbetes and is insulated twice a day,

nori

Couple’s only source of income is four boarders,
all out of work., They owe $600,

Page Ten

Man aggressive ., . hax nine children.

nori
Applicant™s  wife  ix making little  girments
throngh the kindness of a neighbor,

nori
Nice quict family. Dorothy has been out since
Jnly.

nori
Applicant and wife are illegally separated.

nori

Roomer pays no board, ax he nsually acts as god-
father,

nri

Woman and house neat but bare.
nori

Wontan has ulster on her stomach.
wori

Man supported parents before marringe.
wori

Woman has no job to he mentioned.

—n i

Couple breaking up home : friends helping.

nori

Milk needed for the baby, and father is unable
to supply it.

nori
Until a year ago thix applicant delivered ice
and wax a man of attairs,
—n i
Man recently had operation but ix able to hold
any poxition he assumes.

nori
Sophie ix married to a sailor and his where-
abouts are unknown.

nri

Woman says they are a delicate family and must
have steamed apartment with eges and oranges,

wori
Applicant has one ehild, Lillian, who ix three
months old and owes twelve months rent.

nori-
She had twelve children,

u<band

Naw wonan,
is o veteran.
nori
Woman in a quarry : too old to marry, too young
for pension.
nori

This family seems to he just sitting around wait-
ing for grandmother to get old cnongh for pen-
sion,

—_ N —_————

Woman <ays hushand has illness that sxotmnds like
arithmetie, 1 think she means arthritis,

wor i
Woman =ays no matter which way she looks at
it., she hias nothing.

nori
Womatt was deserted five yoears ago,
hroadeast over the radio,

Flad it
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Ole Laboeatory Page

By GEORGE J. ROHRICH

The purpose of this department is
to furnich supplemental exrperi-
ments to students who have com-
pleted  their IHome Laboratory
{'ourse, but who wish additional
lahoratory crpericnce, You are
not required to perform these ex-
periments, but you will gain in-
ereased knowledge by doing so.

Most of the material required will
he that reccired as part of the
Laboratory Courge. Any other
material necessary can be pur-
chased very reasonably and will
constitute an investment rather
than an erpense, as it will serve
ag replacements in service work
or be useful in your shop later.

George J. Rohrich, Engineer
in Charge N. R. I. Laboratory

THE PROPERTIES OF A HEADPHONE

Metal wires, metal sheets, insulators, magnets
and chemicals seldom reveal peeculiarities when
used alone, However, by arranging these mate-
rials in specitic ways they do reveal certain
peculiaritics, These peculiarities are ealled prop-
erties,

Careful obzervations over periods of many years
in the various lahoratories thronghout the world
has made it possible to reveal and then use the
wmany properties of materials for almost unlimit-
ed purposes,

The experiments you conduct in the Laboratory
Course are intended to reveal to you many of the
more common peciuliarities of materials found in
clectrie cireuits which have been arranged in spe-
citie ways for use in radio communication and
television,

Specifie arrangement and combination of various
materials produees  devices which are mamed
condensers,  coils,  resistors, rectitiers, clectrie
meters, vacunnt tubes, eleetrie cells, and electreie
current generators. Each of these devices seldom
reveals its various peculiarities when used alone,
However, by assembling these devices in pairs or
other combinations we are permitted somctines
to observe the effeels of some of the properties,
Rearrangement and addition of parts sometimes
reveals new properties, additional properties, or
Lack of the original properties, These facts are
brought ont in the experiments,

’roper observation of the final property or prop-
crities pointed out in cach caperiment il de-
pend upon individual propertics being retained

in cach one of the parts being used in conthina-
tion. This fauct should be obrious yet remenbored
al all tiwmes especially when running into tronble.
What way look like troable often is caused by an
aversight of a prorviows caeplanation which ap-
peared of wminor importance, or which appeared
self evident at the time it was rend,

Ixperience shows that most troubles eneountered
while progressing from one experiment to the
next one are caused by a single defect, or a single
misadjustment. Therefore, if you fail to make
an observation as outlined, simply suspect that
one of the parts used in the eombizition has Jost
one of its peculiarities,

Your problem now resolves itself to locating this
single defeet, You wusnally check for the defecet
hy noting if the questionable part produces the
particular property in which you are intervested,
However, you often find it ineonvenient to do
this, Lack of needed additional deviees for aade-
quate observation is generally responsible. Then
vou check for another property commonly
cittted with the questionable device, preferably
using a combination of least addiiional parts,

H=No-

Lot us put all of this to practical nse in stody-
ing the headphone, identilied as Itenn 20 We
shall start by obxerving its most common prop-
erties pointed out in various experiments,

1. It produces sound while being contaeted to
aodry celll (lixp, 1,)
2001t produces no sound when seainrely fastened
to a dry coll, (Exp, 1)

(Next page, plcuse)
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The Laboratory Page (Continued from page 11)

3. It produces sound while being remored from
adry eell. (Exp. 10

4. Its diaphragm clings to its magnet, even when
held upside down. (Exp. 10.)

5. It causes milliammeter needle to move when
diaphragm is moved, while it is connected to a
meter, (Exp. 10.)

G. It generates an eleetrie current whea dia-
phragm is moved. (Exp. 10, 28 and 29,)

7. Its coils permit current to flow through them.
(1xp. 1 and 11 and Report Statement 2.)

S, Short-cireuiting its coils permits greater cur-
rent to flow in a series circuit. (Report State-
ment No. 2))

0. 1tx coils have about 1200 ohims resistance. (Re-
port Statement No, 1)

10. It produces a buzzing sound when low fre-
queney oscillating or alternating current tlows
through it. (Exp. 28.)

11. It produces no sound when rectified Ligh fre-
queney ummodutated currents flow through it.
(lxp. 32.)

12. It produces sonnd when reefified high fre-
queney  modulited  currents  flow  through it.
(Exp. 31.)

13. It xerves to indicate when AL G, voltages are
balanced, as well as unbalanced. (Exp. 30.)

14, It serves as a microphone, (Exp. 28 and 200
15. 1t serves as a deviee for reproducing voice
and music,  (19xp. 47, 48, 449, 50,)

Here you have a list which serves as & guide in
(determining if a1 headphone is partly defective or
defective entirely, In addition you may observe
additional properties, or the Lick of these by re-
arrangement within a cirenit. For example, kEx-
periment No. 29 fails in some instances, even
when evervthing appears to check satisfactorily.
liere you may find the headphone fuils to serve
as a4 microphone, yet individual tests show that
it has every other property given in the list in-
cluding working ax a microphone in Experiment
No. 28, Such was the problem presented recently
in one request for aid in loeating the source of
trouble.

The request was accompanied by a letter of de-
tailed explanation covering all of the observa-
tions made. This letter pointed out one fact in
addition to those covered—the diaphragm would
cling to its magnets, while the tube was out of the
arrangement used in Exp. 29 although the dia-
phragm failed to do so while the tube wits in
wse. This simple observation of changed prop-
erties permitted us to supply the right procedure
for overcoming the trouble. We explained that
reversing the connections to the  headphone
would clear up the trouble.

The reason that thix simple procedure will clear
up the trouble is that reversing the connections
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will reverse the direction of current flowing

through the coils in the headphone.

The amount and the original direction of current
flow happened to produce magnetism which ex-
actly neutralized the maguetisin supplied hy the
magnets. The reversed direction produced mag-
netism which aided the original, regardless of the
amonnt of current.

Another recent request for aid in locating the
source of trouble in Experiment No, 28 and 29
was accompinied by the disclosure that no sound
wias heard while the headphone terminals were
being contacted to a dry cell, yet a sound wis
heard while being remored. Reasoning the eause
responsible for these properties, it was evident
that the diaphragm was not permitted to move
inward. We suggested that a picee of dirt he-
tween the diaphragm aund pole picces was re-
sponsible. A following reply from the student ad-
vised he found a slight inward dent in the dia-
phragm and that proper action was obtained by
reversing the diaphragm o the dent faced out-
ward.

There are other instances where faiture of the
headphione to serve as a microphone in Experi-
ments 28 and 29 has been triced to equally simple
faults with correspondingly  simple  remedies,
Several eases of fuilure were traced to the cover
being unscrewed just enough where the permi-
nent magnet caused the diaphragm to adhere to
the pole picces of the magnet, thereby climinat-
ing the required space hetween the pole picees
and the diaphragm so the dianphragm couldn’t
vibrate. Simply screwing the cover on tightly
corrected the trouble. This placed a tension on
the edges of the diaphragm, suflicient to raise it
from the pole picces so it could vibrate.

In other instances the diaphragm was bowed in,
even when the cover was serewed on tight, Here
it was necessary to unscerew the cover and turn
the diaphrazm over so it howed outward, thereby
correcting the space when the cover was put on.

Summarizing the entire discussion given here on
i simple thing like a headphone reveals that
similar procedures should be followed in study-
ing  other devices for running  down  their
troubles, The various parts used in the experi-
ments are used over and over again, Observe
the various properties which you encounter, Use
these observations to test a suspected part. You
will surcly determine for yourself where trouble
ix located. However, if you cannot solve i prob-
tem yourself, request help but do so while giv-
ing complete details of each and every property
you do observe along with those you do not oh-
serve,  What appears insignifleant often helps
us best.
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"NATIONAL RADIO

RADIO-TRICIAN

INSTITUTE ,

ervice Sheef

Compiled Solely for Students and Graduates
WASHINGTON ,

D.C.

SENTINEL MODEL 163UL
Alignment Procedure In Tabulated Form

IMPORTANT: BEFORE ALIGNING, PLACE LOOP ANTENNA IN SAME APPROXIMATE
POSITION IT WILL BE IN WHEN SET IS IN CABINET AND BACK ATTACHED.
When adjusting 1650 K.C. oscillator trimmer and 1400 K.C. antenna trimmer, couple test
oscillator to set loop by placing lead from high side of test oscillator on top of or near

set loop. Be sure that necither the loop or test oscillator lead moves during alignment.
DO NOT ATTACH LOW SIDE OF TEST OSCILLATOR TO RECEIVER—LEAVE
UNCOHNNECTED.

TEST OSCILLATOR

Use dummy

Set receiver Adjust test :::.Z:n:“'; Attach output [Refer to parts layout diagram
dial t N oscillator o ; ot of of test for location of trimmers
tel to: frequency to: fes'{u :sciH:ior oscillator to: mentioned below—and:
consisting of:
Any point 455 K. C. .02 MFD Hrli?ihf:rcriin: Adjust each of the second I. F.
where no condenser zf bA7 tube transformer trimmers for maxi-
interfering DO NOT |mum output—then adijust each
signal is REMOVE of the first I. F. trimmers for
received CAP maximum output.
Exactly None Lay lead on
(1) 1650 Exactly top of or |Adjust 1650 K. C. oscillator
K. C. 1650 K. C. close to loop [trimmer for maximum output.
Aoprox. Exactly Lay lead on |Adjust (400 K. C. antenna trim-
(2) 1400 1400 K. C. None top of or mer for maximum output.
K. C. close to loop

LOOP ANTEWNA (T}
1SHOWIG INSIOE
vitw OF Back)

v ac-o¢
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=BY L.J. MARKUS—

Loudspeakers Are Brewery Guides!
Marine horns installed at strategic points in the
Milwaukee factory of the Schlitz Brewing Co,
blare forth staze-by-stage deseriptions of brew-
ing processes ax tourists walk past, Transerip-
tions and amplifier systems are used, with lowd-
~|u-.|l\m~ in the Inv\\m;: house, racking house,
engine roonn, sternewirt and  hottling  house,
Previously, guides were unable to make them-
sclvex heard above the noise of machinery,

wor i

Television Tube Has Two Screens!
Two-way televigion communication with a single
cathode ray tube at ecach station ix dixelosed in
i patent recently granted to Allen 13 DuMont.
A photo-sensitive pick-up sereen and flnorescent
viewing sereen are mounted side by <ide in the
tnbe and are served by it conmmon clectron beamn.
The beant is on one =creen for =ending, and is
switched over to the other mannatly or eleetrice-
ally for receiving, Rimultaneous two-way tele-
phone operation in which persons can =ee each
other while one or both are talking is il=o pos-
sible: in this cixe, a revolving switeh alternates
the beam rapidly between sending and receiving
positions,

Telephone Disguises Radio Set!
A New York buxiness man has had hix table
maodel radio receiver conneeted to a rebnilt desk
telephone, <o he ean listen to news reports with-
ont disturbing others, Visitors think he is merely
wiiting for a long-distanee phone eall,

WMAL Lost Only 265 Seconds
In 1938!

A time-off-the-air record of only 265 seconds out
of 6900 hours of broadeasting daring 1938
brought to Radio Station WMAL in Washington,
b. ¢, the General Eleetrie Plaque awarded an-
nually to the NBC station having the hest time
record. The air time was lost throgh failures
tasting only i few seconds each; the longest was
o) seconds,

nor o

Spy Hides Radio Station In Coffin!

Greck police entered a church in Athens, Greeee,
opened o coflin =upposed to contain the hody of
the wife of i Greek-Itatian architeel, and fonnd
instead a hizh-power radio transmitter,  The

owner of the radio cquipment was located and ar-
rested ax a spy.

CAT AND DOG CABLE TESTER! MUSEUM PRODUCES  ANIMAL RADIO  MAKES CARS CRASH!
The ability of n dog to locate s cat SOUNDS! Visitors to the American Radin remote control was used at a
by smell alone was utilized by British Muscum of Natural History in New British automobile factory to compare
radio engincers to locate leaks in the York can thear sounds which are the accident-resisting  qualities of two
l6-mile long gas-filled coaxial cable characteristic of the various stuffed ani- types of automaobile bodies. After the
which is boried three feet underground mals on display. Recordings of actual cars  were started up, the drivers
and feeds into the new trans-Atlantic animal sounds. native chants, dances jumped out, and radio remote control
radiotelephone  receiving  station  near and native music are played on a was used to bring the cars up to top
Rochester, England. A gas smelling modern eleciric phonograph mounted on speed and crash them together prace

of cats was introdaced into the tubing,
and o lLabrador retriever was taken
along the route of the cable. Fourteen
times the dog started digging, and each
time a leak was found. This method
climinated digging up the cntire cable.

for the operator.

4 mavablc truck having a built-in secat
Each exhibit has it
own sound program,
announcements is located alongside the
operator, and the loudspeaker is on a
separate stand placed near the cxhibit.

tically head-on. The cficct of the crash
on cach car body was then photnlmphcd
and studicd. ‘Two short-wave transmit-
ters were used, one for each car;
radio receiver in each car controlled a
mator geured ta the steering wheel,

A microphane for
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WORKING YOUR WAY UP IN RADIO

Joseph Kaufman

0O be suceessful in a radio eareer. yon must

plan your steps to the desired goal earefully,
shrewdly, and with determination, 1<ach forward
step shonld be oxeented at exaetly the right
fime: haste may lead to failure, and few of us
can Keep up onr enthusiasm after a long series
of failures, Naturally, there will be a few fail-
ures aud <ethacks in yonr carcer, but these fail-
ires will actually be assets if yon recognize and
profit by the mistakes which ¢aused then,

Ninee radio is a highly scientific subject. basie
fraining in fundamental ideas ix of great im-
portance, Nince the operation and servicing of
radio equipment is a speecialized art, the prac-
tical phases of radio must also be mastered,
Finally. these two requirements must be forti-
fied with enough experience to make any radio
fechnique a rational procedure for you, N, R. 1.
has dedicitted if= entire resonrces and energy
to teaching you the science and art of radio:
yvour enrollment in this course is a definite and
necessary step in making your way up in radio.

As you proceed with yvour N. R. 1. training. do
not hecome impatient, 1 know there is that *‘iteh™
to service receivers right from the start—that
urge to get your hands on the controls of a radio
fransmitter and tune it up, but he patient, Master
thoxe essential fundamentals first, so yoir'll know
what yon're doing.

It requires very little training to test every
tube, part or comnection in o defective receiver
when hunting for a defeet, but if you know how
the receiver should operate. know what defects
cause eertain effects, and know how to make
simple and conelusive defeet-isolating tests, you
cian find the trouble without having to guess
and try. No sensible serviceman or transmitter
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By JOSEPH KAUFMAN

N. R. I. Director of Education

operator would toueh an adjustment or control
unless he knew exactly what effect that control
had on the circuit. Here again, a baxic under-
standing of the subject instills eonfidence and
develops expertness.

Everywhere 1 go. among radio engincers, parts
manufacturers, test equipment makers, and
sKkilled technicians, 1 hear this same thing:

“The trouble with the arverage wuntrained radio
men today is that they don't konow their funda-
mentals, Give them something new, and they are
tost, These men keep asking for detailed instrue-
tions and step-hy-step alignment procedures, yet
they wonldn't need any instruetions if they knewr
Iow the circuits or systems work.” Dut these
=ame experts have only praises for N, R, I.-
trained men.

Don’t stop <tudying when you finish your N, R, 1.
fraining. We revise our course regularly to keep
it right in <tep with new radio developments,
and yon must revise your knowledge regularly,
too. Upon gradnation join the N. R. I. Alumni
Axsociation, and get the benefit of the new les-
sons which are sent to its members, Join your
tocal radio organizations, and attend the lee-
tures.  Subseribe  to  radio  magazines and
Journals, aund study carefully  those articles
which cover your occupation or that branch of
radio which you next plan to enter. Onee you
master your N R 1. course, these leetnres and
articles will be casy to understand,

One Gateway to Success is Through Servicing
Very few of us have rich relatives who will
support us indefinitely until we land a radio
job, or will set vs up in business and supply
the caxh until the siness is established. 1n
America, fortunately, snecess can be achieved by
ahility alone, without initial capital. Suceess is
always sweeter when it comex after a long, hard
fight against finanecinl and other obstacles,

Since almost evervone has need for some income
while training for a career, to support himself,
his family or contribute to the family budget.
I am going to consider the road to success as it
must be for those with limited capital. Thou-
sands of Americans have suceeeded by traveling
this road ; you can, too, if you are determined.

This brings us fo spart time radio servieing.
Onee you learn to service radio receivers, you
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should plan to earn extra money by spare-time
radio servicing even if yon eventually are going
into the communications field.,

We at N. R. 1. realize that yon eannot learn to
fix all types of radio receivers wmerely by read-
ing our lessons. You need actual experienee, too,
and we tell you ltow to get it right in your own
home. In fact, we even supply yon with the test-
ing equipmment necded for this essential phase
of your training. This plan is a part of your
course and is fully ontlined in the instructions
which accompany the N. R, 1. 1175\ All-I'urpose
Tester, as well as in the I'ractical Job Sheets,

I like the N. R. I. plan far bhetter than any ap-
prenticeship to a radio technician, for it is a
speedy,  carefully-planned  experience-getting
procedure which covers all phases of praetical
work. A technician hires assistants to do cer-
tain routine jobs, and only in extremely rarve
qases will a technieian make any attempt to teach
an apprentice to hecome a competitor, Fven if
a technician were sincere in his desire to give
true apprentiesehip training, what guarantee do
you have that this particular technician is a
rood teacher?

If you are -one of the great majority of N, R, 1.
students who hold regunlar jobs and are using
spare time to train yourself for a carveer in
radio, apprenticeship to o radio technician is
out of the question anyway. The N, R. 1. plan
is just the thing for yon, as it is arranged
specifically for spare-time training. And don’t
rush throngh this practical part of your train-
ing; follow it through carefully. stowly, and
thoroughly. Soon you will have enongh contfi-
dence to service other people’s receivers and
charge for your work.

The carning of extra money in radio is an accom-
plishment which marks the first tinancial returns
from yonr investment in a radio training. Tet
this money help to pay for your training. then
invest sneceeding earnings in your business,

If your goal ix a full-time radio buxiness, in-
vest your earnings in advertising, a workbench,
more tools and servicing instruments, and spare
radio parts.  Lstablish yourself with a local
radio parts distributor, and get him to extend
you credit, Naturally, yon will he allowed only
a limited amount of credit at first, DBuy only
what you actually need. and pay all bills promptly
when due, so your distributor will gradually
hoost your eredit rating. Once your eredit is
established at one place, you will find it far
ecasier to get credit at other tirms, Credit allows
yon to handle more business than yonr own ¢api-
tal will permit. for sometimes weeks or months
may elapse before yomr customers pay for the
parts you hounght for their sets. Every bhusiness
needs credit if it is to expand rapidly, so begin
building up your credit rating in your locality

right from the start, and never let auything
impair this rating. ITonesty pays in the long
rmn, every time and everywhere.

Iang on to your regular joh, and do this extra
radio work in spare time. Yes, I know all this
means long hours of work, depriving yon of a
certain amount of reerveation, entertainment and
contact with your family and friends, but one
of the requirements of suecess ix a willingness
to sacritice the present for the future.

Still keeping that full-time husiness in mind,
advertise your services in the neighborhood you
plan to serve. Keep your name hefore possible
customers much as possible, Bnild up a repn-
tation for fairness and good work. Never an-
tagonize a single person if yon possibly can avoid
it. for one talkative disgruntled eustomer cau
counteract many dollars worth of your adver-
tising.

ventually, the volume of work coming in will
reach the point where you are no longer able
to handle it even by working every evening and
week-ends, Then is the time to drop that regular
Jjob, and devote full time to your servicing busi-
ness, It takes courage to do this, T admit, but
nothing ventured, nothing gained. Just be sure
that the increase in business is permanent and
not merely a temporary rush. If the amount of
work has heen inereasing steadily, and there ix
every expectation that it will continne increas-
ing. yon are ready for a fulltime business,

Deon't Go Wild

You are in business for yourself at last. Yon
begin dreaming of a big store with your name
above it in neon lights, and customers continunally
walking in and out. Take it easy, now, for
thix ix one of the most critical stages in your
entire radio career. There’ll be plenty of sales-
men around trying to =ell you almost every-
thing under the sun. They'll actually be offer-
ing you things on credit now, too—hut keep
your head and use that hard-earned cash and
credit of yours conservatively for a while. You're
not ready yet for an elaborate store.

Always remember that you are in the radio ser-
vicing business, IPeople ¢all you when their radio
sot needs fixing beeause you have done good
work for them hefore, or have been recommended
hy a satistied customer., A big store front may
look good to you, but it won't hring in enough
extra servicing jobs at this stage in your career
fo warrant its cost. 1f you buy anything. get an
automobile or small delivery truck and have your
business ad painted on it by a commercial sign
painter, so you can pick up and deliver radio
xets, and at the same time make a good impres-
sion on your customers and their neighbors,

Of course, you've got to have a place in which
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to work. and it must he good enough to withstand
the inspection of your customers, look around
vou, Consider the garage, the basement. or even
a spare room on the wmain tloor of your house.

Doctors and dentists often have their offices in
their homes, in the first room off the front
entrance, or in a portion of the hasement which
has been eompletely tinished and made accessible
by a frout or side door. The doctor hangs up
his *shingle” above the entrance to the oflice,
and possibly illuminates it modestly at night.
If 2 neighborhood medieal serviee is his goal,
he never thinks of getting a coxtly dowatown
oflice.

What's good enough for the family doctor, should
be equally satisfactory for the Radiofrician. A
service shop in your own home is definitely eco-
nomical ; a member of your family ean take care
of telephone calls while you are out on jobs,
and ean even take care of the accounts for you,
too, Members of your family have an interest in
vour welfare. and will gladly help if yon give
them half a chance. Don’t be too proud to accept
assistance at the start,

If there is no room at all in the houxe or in
the basement, youw've got to rent a room else-
where for your business. A side-street location
is good enough for straight servicing. Only when
you plan to become a merchant, selling radio re-
ceivers, eleetric lamps and accessories, refrig-
erators, toasters and other electrical appliances
should a main-street store ever enter your mind.
Lven then, I would first start on a side street,
where the store rent is more moderate.

Expand Your Services

Now and then a man tells me that his town could
hardly support a full-time radio service business,
and yet he wants to start up a radio husiness of
hix own., llere ix where it is necessary to ox-
pand your services so they cover a larger terri-
tory and a greater variety of jobs.

Give particular attention to people living out-
xide of your own town, on farms or in smaller
adjacent communities, Let them know you will
make regular trips into their territory. Re-
member that you have an eleetrical training and
can take care of electric fence units, farn elec-
tric plants, home appliances and other cleetrical
equipment on the farm. You'll be stumped now
and then by a purely electrical job, but you can
always take these to the nearest distributor and
watch an experienced serviceman do the work.
You may not make any money on that call but
you'll have learned how to handle future jobs
like it. Get all the books and referenee material
you can on these eleetrical sidelines, and study
them until you have a general knowledge of all
possible types of jobs.
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The servicing of home and anto radiox is only
one branch of radio. Your town or city may have
need for public address systems,  Install and
service these systems, and rent them out, Start
cautionsly ; if the territory permits, you may
eventually find that this branch alone can pro-
vide full-time work for you.

Recording studios pay in some places. Keep your
eyes open for an opportunity to introduce a
studio. but remember that it takes considerable
capital to start up properly in this field. And
witeh the growth of electronic controls: some
day these may mean a full-time occupation for
you,
The Road to an Operator's Job

So you want to become an operator. ¥Fine, but
Uncle Sam says you must first prove to him that
you can qualify. This involves taking and pass-
ing an examination which tests your techniecal
knowledge of radio and your familiarity with
radio laws. Tet us at N. R. L. help you to pre-
pare for this exam: tell us which type of opera-
tor’s license you plan to get, so we can send
material which will help you study for it. It
is not unusual for a man to fail the first time,
but you are allowed to take the examination
amain after a short period of time for additional
study.

But getting a license is not getting a joh. Select
the communiciation service in which you are most
interested. and let the companies which hire
operators know that you are looking for a joh.
The new and expanding fields such as aviation
and police radio offer the hest opportunity.

Don't sit back and wait for a job to materialize,
though, You have learned to do spare-time radio
service work., so earn what extra money you can
in this work, and use this money for building a
ham (amateur radio) station. After all, a ham
station is really a small edition of any com-
mercial station,  Ereet, rebuild. tune up and
operate the station, not for the sxport of making
contaets, but for the actual experience and oper-
ating skill it can give you. In this way you will
be using to the very best advantage the time
during which you arve waiting for an operator's
assignment,

Get aequainted with the operators at your locil
broadeast, aviation and police radio stations.
More than likely some of these men will also be
hams, o yon can contact them via radio as well
ax hy personal visits, Once you get acquainted
and have proved your technieal ability to these
men, they will be on the look-out for possible
jobs, and will tip yvou oftf when a vacancy occurs
in the operating staff or when a new station is
being erected somewheve. In other words, keep
plugeing until you land the job you want, in-
stead of sitting back and waiting impatiently for
a job to be handed to you.
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RADIO-TRICIAN
ervice Sheet

Compiled Solely for Students and Graduates

NATIONAL RADIO INSTITUTE, WASHINGTON, D.C.
Furt e ALHAMENT

SENTINEL MODEL 178BL o REREEE —

Alignment Procedure In (3 #) '»‘.':...3'52?‘: i & {1 Y
Tabulated Form wihon | { 1{ 1 o/ | A

BEFORE ALIGNING, PLACE N

LOOP ANTENNA AND "A" ey —i !

AND “B" BATTERIES IN SAME ! el A e

APPROXIMATE  POSITION o =

THAT THEY WILL BE IN i [FiNSG T ot -

WHEN SET IS IN CABINET A St

AND BACK CLOSED. St | il 7

When adjusting 1650 kilo- # -L.;.;-;f/r’-w

cycle oscillator trimmer and ! ~

1400 kilocycle antenna trim- |
mer, place test oscillator in
series with set loop by:

I. Remove black with white |
tracer wire used to connect
loop antenna to chassis.

2. Attach test oscillator to
terminals marked "A" and "B"
on parts layout diagram.

[ &
\ ou~nq:"j

irzn F TRIMMERS
| 1| 439 KC

" [1400 K ANT TRmameR
FOR 540-MSO0KC BAND

[ nn:nv LG
(PINS DOWN)
mu-v wiolesiv

1830 XC O3C T uMeR
FOR 340-630 KC BaND

TEST OSCILLATOR
S . Use dumfny Refer to parts layout diagram
eti' rlece:.ver Adjust test ""’.e"""."':‘ Attach output for location ot trimmers
e (e oscillator s:t:":su:v'o{ of test mentioned below—and:
frequency to: test oscillator oscillator to:
consisting of:
High side to
. 455 K. C. .02 MFD grid terminal .
Any point condenser | of IA7G tube Adw? each of the sec{ond I F
where no Low side to | fransformer trimmers for maxi-
interfering hass: mum output—then adjust each
signal is DE)GLST of the first I. F. trimmers for
received REMOVE maximum output.
CAP.
Attach in
Exactly Exactly None ;\e”isn:"hs Adjust 1650 K. C. oscillator
(1 ) 1650 1650 K. C. Loop trimmer for maximum output.
K. C. Terminals
Attach in
i ith
Abprox. Exactly L senes with | Adjust 1400 K. C. antenna
(2) 1400 1400 K. C. Nems A L:;:f) E trimmer for maximum output.
K. C. Terminals

WWW.americanradio

historv.com

Page Nineteen

Readers who file Service Data in separate binders remove page car:fully, trim on dotted line for same cize as data published heretofore.


www.americanradiohistory.com

{379v2 M & NOH('ADE)+ 683019

(379v) JIM 2 NO) -9-M0T13A
a3
novie

‘SHIGANN NOILVHLISNTY JuV

SISIHLNIYYE N} NMOHS SHIBRNN €

"SYIBANN LWVd 8V S1Yvd

01 3MLYIIN NMOHS SHIBANN T

‘AN SSY -4

‘SILON

"ANGD 10A NO_—T,

ANILLIVE V.

AUA1 OLNI LUISNI

tdn SNid)

ONVd ANILLYD .V

(£2) 08901-¥
378¥2 A¥3LLVE

(1) 20901y e

3NV AMILave

S$314314v4 .8.
AS® OLNI 1H43SNI
(NMOQ_SNId)

SONTd A¥3ILLVE 6.

{SISSYHD 40 M3IIA WOLLOQ)

378Vl _39VLII0A

‘ATddNS . LT0A ¥y

VHLIM STYNNIL LINDOS

$S04IV A11D3W0 O3UN

ISV3IN SIOVLTIOA LNIWYII

‘ANddNS .8, SLT0A 08

ANV ¥3ILINLTOA L1I0A ¥3d

WHO 000! ¥ H1IM GNOIOEO

01 SIIVINOD LINJOS WOHJ

30vW SININIUNSYIN 1TV

s

Sl

HOLINS 1540 k6o 5 ~1310N 1
_OI } m m = ....M_m
NI [S
omjor & |_| . (eU 062 4Hows
é (9jjsvs 9 =
M, PLELT o
.oumMN. “o_
¢
(s2-s8901-.5
. - 2 -
u.lhhﬂm-..w MH S w = = =
S 3 2
. ] ‘ )
i s® m“ ¢ - s Vs e 4
b— Ei 3] T™7T 7% v
- LT E F T
2 83 LRI 5% 235 T 4 ; 7
S 23 of e Sile 02 & ligpess 3 (9122901 ¢
3 2%e oo 1 -3 mmn b:rm.ln-l
g 2 “Wmoo_ mu - Mu 3 m. o £ mw = -
2 ] ¢ 2
3 : H % sf
m = i a ’ 3| um (2)]229
} 1] mlz m m: ‘04m[$200007
£ 3
« 833
—— £3>
d 2|12
al s
ml 18
x =
¥3IMOd ‘OAV-13Q £l ‘QON-2S0
o9GvI 9GHI OGN 9LVI

wWwWWwW. americanradiohistorv.com

(¥») 6890I1-v
YNNILNY d0OT

Page Twenty


www.americanradiohistory.com

The Service Forum

Conducted by

J. B, Straughn, N. R. . Service Consultant

MOTOROLA
AUTOMATIC TUNER
These tuners were used in Models 9-19, O-tid, 1517,

MOTOR DOES
NOT RUN

ELECTRIC

20-1, 21-1, 22-8, 28K and 23-N. Motor contacts
in control head not closing: Open the control
head and inspect the motor contacts, I the gap
ix too great, contact will not be made when the
button is pressed. Adjust by bending eavefully.

Inzpect the
recepticle

'oor contact at pushi-hutton plug:
contitets hetween the plug and the
on the chassis,

Open circuit in motor: Cheek all connections to
motor and check motor winding for continuity,

Motor brushes not making contaet @ Check con-
tact between brushes amd commutator: clean
dirty commutator, with carbon tetrachloride,

Low hattery voltage: A\ weak or defective bat-
tery in the car would not deliver sutlicient volt-
age to run the motor.

Flexible tuning shaft binds: Binding in the
flexible tuning shaft places an additional load
on the motor: if thix load is too great, it will
prevent the motor from turniig the meechanison,

Magnet fails to release: If the magnet which
bas previously been energized, fails to release the
lateh bar for any reason, the motor cannot turn
the mechanism.

-,

nr

MOTOROLA ELECTRIC MECHANISM
AUTOMATIC TUNER RUNS SLUGGISHLY
This tuner is used in Models 9-49, 9-G9, 15-F, 20-1°,
211, 22-8, 24K and 25-N. Low battery voltage:
A weak or defeetive hattery will not deliver suf-
ficient voltage to turn the motor at normal speed.

High resistance contact in control head: Iligh
resistance at the push-button contacts will cause
i voltage drop which will prevent the motor
from turning at normal speed.

Send in your serviee notes. We ill re-icord them fo— publication.
To qualify your note for the NEws you must have observed the same
trouble on tiro or more identical receivers

I'oor contact between push-button plug and re-
ceptacle: This will al=o result ina voltage drop,
and lessened motor power,

Binding in tuning shafi: Binding dn the tlexible
tuning shaft will place an additional load on the
motor which can slow it down, considerably @
install tuning shaft withh minimum amount of
bending and ¢heck alignment where the tuning
shaft enters the receiver housing,

Goears not properly meshed: Cheek all gears in
asscibly for binding due to improper meshing,

Defective motor: Replace.

nori
MOTOROLA ELECTRIC MOTOR FAILS
AUTOMATIC TUNER TO REVERSE
This tuner is used in Models 949, 0-69, 15-1,
20-1°, 21-1,, 22-%, 21K and 25-N. Reversing switeh
not properly adjusted.

Open eirenit in motor: If one side of motor cir-
cirit ix open, motor will run in one direction only.

Open nagnet winding: An open nagnet will not
pull lateh down: consequently will not cause
motor switeh to reverse.

Lateh bar spring too tight: If the lateh bars
operate under too much tension the magnet may
not be able to pull the lateh down,

nri

MOTOROLA ELECTRIC  FAILS TO RETAIN
AUTOMATIC TUNER ORIGINAL SETTING
This tuner is used in Models 9-49, 9-69, 15-F, 201,
21-1., 22-8, 21K and 25-N. Lateh rings not locked
securely s The locking scerew must be pulled
down securely, otherwise, the shock of the sud-
(den stopping will tend to slide the rings away
from the original setting.

Original setting not aceurate : Resetting of mag-
nets may be necersary after several days’ use,
during which time the mechanism goes through
a shaking down™ process.

(Page 25, Please)
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NEWS

Iiarl

Louis L.

Farl R Bennett .- President
Clarence Stokes, C. 13. Morchead Vice-I'res.
Allen MeCluskey, I°) E. Oliver Vice-I’res

Merryviman
Menne

Recretary
.............. Executive-Secretary

NOMINATIONS FOR 1940

Wl ll.l\l' heard a great deal about the election
vear of 1940. Who will be the presidential
« nulul.llvs? What will be their platforms? These
are questions of national interest,

But there is an interesting campaign all our own
which will get our attention first. "T'his campaign
i on right now, and you are asked to cast vour
vate to nominate candidates for all oflices in the
N.RL Alumni Association for the year of 1040,

In addition to sclecting eandidates for national
offices in the Alumni Asxociation we have another
important matter to decide this year, It ix the
question  whether our Constitution should he
amended to limit the term of oflice for the 1'res.
ident of the N.R.I. Alumni Association to one
vear., You are urgently asked to cast yvour vote on
this question because it is a matter of mueh im-
portance and must be decided by najority rule.

it ix
to bhe elected PPresident of this

The proposition, summed up hriefly, is this:
a genuwine honor

organization with more than three thounsand
members, principally in the United States and

Canada, but located in all parts of the world,
Many of our members, by their zeal and loyalty
to the Associntion, are suitably qualified to hold
the oflice of President. Therefore, to allow this
honor to come to a greater nmmber of men it is
proposed that the President shall not be a eandi-
date to succeed himself,

In fact, 'ete Dunn of Baltimore very graciously
declined to be a candidate last year in order that
someone else might be clected to the presidency.
I'cte had served four consecutive terms. Ile felt
that, inasmuch as, there could be no active cam-
paign on the part of any candidate, members
would continue to vote for him indetinitely be-
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cause they were not familiar with the names and
work of other deserving men. I'ete Dunn put the
welfare of the NI Ahnnni Assoeintion above
any personial ambitions which is indeed the true
fraternal spirit, It should be mentioned in pass-
ing that DBaltimore Chapter immediately put
I’ete h.l(k to work by vl(-(ting him Chairman of
their Loeal—a real honor in itself.

succeeded I'ete Dunn as
President for 1939, has done a marvelous job.
Together with C. 13, Morehead, one of our Vice-
Presidents, he made a two thousand mile trip by
automobile, combining a vacation with duty. 1arl
spent three days in Washington at Headquarters
dizcussing Alumni Association matters for the
henetit of members at large. 1le also visited sev-
eral Chapters and his inspirational talks will long
be remembered by those who heard him., Iarl
Bennett is another man who firmly believes the
proposal to limit the I'residency of the N1,
Alumi Association to a term of one year <hould
be adopted, It was larl who originally advo-
cated this same poliey for the oflice of Chairman
of Chiengo Chuapter,

Ilarl Bennett, who

Let it be understood, however, that it ix not the
intent of thix amendment to disqualify any man
to again be a candidate at some future time. It
ix only intended that the President <hall not
serve two consecutive years, Ile may, after a
lapse of one or more years, again be a candidate
for any office within the organization.

The proposed amendment applies only to the of-
tice of President of the N.R.I. Alumni Associa-
tion. Morcover, it has nothing whatever to doe
with Local Chapters, They make theiv own rules
and regulations, subject, of course, to the Consti-
tution of the NI Alumni Association,

wWwWWwW. americanradiohistorv.com
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Vice-Presidents may be candidates to sneeeed
themselves. It is believed that the new President
each year will, for the most part, be selected
from among the Vice-Presidents. Assnming, for
example, that the candidates for Dresident
would be selected from among the Vice-Presi-
dents, both  would thus be honored. One
eventually would be elected President, the other
would be retired from office with the proud dis-
tinetion that he had been a candidate for the
highest oflice within the gift of this organization.
By this procedure vacancies would be ereated for
two new Vice-I'residents, bringing to us new
energy and greater opportunity for service from
our membership.

That, fellow members, explains the purpose of
the proposed amendment to the Constitution.
You will find a ballot on page 29 to use in cast-
ing your vote for or against its adoption. Also
on page 29 of this issue is a list of the oflicers
who are serving the Alnmni Association during
the year of 1939, After you have marked your
hallot on the proposed amendment please be sure
to uxe the opposite side (page 30) to mark your
choice for candidates for office to serve during
the year of 1940,

In order that you may have the names and loea-
tions of good men who ave well qualitied to serve
the Alumni Association the following list is given
as an aid to you. There are many other desery-
ing men. Do not hesitate to vote for semeone not
included in our present roster of oflicers or in this
lixt, if you prefer him as your candidate.

The two men having the highest number of votes
for cach oftice will be deelared nominated and
the tinal rnu-offt—the election—will be condneted
in the next issue of the NEws,

Any member of the N R Alummi Association, in
good standing, may be a candidate. Mease give
the c¢ity and state of your selections to prevent
misnnderstanding. Use ballot on pages 29 and
30,

Cart 1, Slater, Coolidge, Ariz.

Karl Kelly, Magnolia, Ark,

R. 1L lood, Los Angeles, Calif.

Dr. Geo. B. Thompson, Los Angeles, Calif.
. 11, Woodrnff, Olive, Calif.

Johm R. Kelley, Denver, Colo.

M. L. Perkins, Bristol, Conn.

George W, Howell, Wilmington. Dela.
1. (i. Kahlert, Washington, D. C.

D. L. Hash, Washington, D, C.

J. W, Nally, Washington, D. €.

W. A, BRunch, Miami, Fla,

K. 11, Daniels, Orlando, Ma.

A. . Rudolph, Dalton, Ga.

Oliver B. 11ill, Moscow, Idaho
Ldward Sorg, Chicago, 111,

B. A. Stalcup, Mounds, Ill.

J. Verlin Hunt, Richmond, Ind.
Leonard . Close, Mt. Pleasant, Towa
Iarry Laborde, Perry, Iowa

William B. Martin, Kansas City, Kans,
Karl Sonenberg, Cloverport, Ky.

O. M. Davidson, Jr., Ged, La.

1lobert Beaule, Lewiston, Maine

W. W. Jensen, Baltimore, Md.

J. . Gough, Baltimore, Md.

I. A. Willett, Baltimore, Md.

Omer Lapointe, Salem, Mass.

Itex. B, Smith, Sautt Ste. Marie, Mich.
J. Stanish, Detroit, Mich.

A. 11, Ketelhut, Benton IHarbor, Mich.
Jorgen R. Martinson, Minneapolis, Minn.
1. J. Bentz, Pass Christian, Miss.
Clande West, 8t. Louis, Mo.

(. W. Ball. Moceasing, Mont.

I’. I, Carlson, Omaha, Nebr,

. D. Parker, Lovelock, Neb.

I3, Bverett Darby, Woodsville, N. 11,
John Stein. Union City, N. J.

W Prescott, Rochelle, N. J.

James 1. Graham, Carlsbad, N. M.

T. J. Telaak, Buffalo, N. Y,

A. . Stock, Brooklyn, N. Y.

(lenn A, Williams, Cuba, N. Y.

I.. J. Kunert. Middle Village, N. Y.
Charles W. Dnssing, Syracnse, N. Y.
Alison A. Lomax. Spencer, N. €.

Arvid Bye. Spring Brook, N. D.

Frauk Moore, Portsmouth, Ohio

", A. Drotleff. Youngstown. Ohio

I°. 1. Cheney, Chickasha, Okla,

Henry W. Freeman, Portland, Ore
Charles J. Fehn, Philadelphia, Penna.
Clyde D, Kiebach, Reading, I'enna.
Karl . Smaley, Cranston. R, 1.

Noel J. Lawson, Aberdeen, S, Dak,

W, I Brownlow, Johnson City, Tenn.

J. B, Collins, Paris, Tenn.

M. €. Rhynes, Gonzales, Tex.

12, L. Southworth, Wichita 1Falls, Tex.
L. 1. Watkins, Ogden, Utah

I AL Skelly, Burlington, Vt.

T, 0. Bowman, Altavista, Va.

arry W. Merchant, Arlington, Va.

J. Walton Colvin, Orange, Va,

R. I Keil, Seattle, Wash,

1. A, UHeise, Wheeling, W. Va.

William Wiesmann, Ft. Atkinson, Wis,
M. 1. Githens, Rawlins, Wyo,

Alvin L. Campbell, Burdett, Alta., Canada
E. 1. Fawcett. Ladner, B, C., Canada
Johm J. Cain, Vancouver, BB, €., Canada
Henry 1. Sutton, Flin Flon, Man., Canada
(1. X. MeLean, Winnipeg, Man., Canada
1. V. Daxter, $t. John, N. B, Canada
D. J. Dunlop. Pictou, N, S, Canada
', M. ;. Smith, Barrie, Ont., Canada

;. C. Gunning, Smiths Falls, Ont,, Canada
B. Edwards, Montreal, I', Q., Canada
1. Bergeron, Sherbrooke, I, Q., Canada
J. W. Meadwell, Saskatoon, Sask., Canada
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Our  genial  Vice-
I'resident C. B,
Morehead got  all
prettied up to  at-
tend a luncheon
with J. E. Smith and Earl Bennett. when the
Chicago  boys  visited Teadquarters recently,
Then Morehead diseovered he didn't have a coat
with him—forgot it when he left Chicago. At
Ieast he didn’t say the wind blew it away as
Straughn did when he lost his hat returning from
a meeting at Baltimore. )

nori
What arc things coming to anyway! We crpect
next to have somcone tell us he lost his shirt.,

nori
The new owners of Station WIFAS, White ’lains,
N. Y., have appointed our graduate, Frank A.
Seitz as Viee-I'resident and Direetor of the cor-
porittion in addition to being in complete charge
of the station’s oper:ittions.

nri
n !

Mr. and Mrs. G. 1. da Costa of Kobe, Japan.
announced the engagement of their dawghtor,
Miss Gloria Hortensia da Costa, to TLan C. Kinnes.
Radio Engineer, also of Kobe., Kinnes has gone
a long way up the ladder sinece compleding his
N.R.I. course.

nori
We are very sorry to know that Leo T Fay of
Salem, Mass,, is still seriously handicapped as a
result of an auto accident some eighteen months
ago. e was badly hart and his recovery is slow.

nori
J. B, McCue of St. Paul, Minn., Jormerty was a
brafessional entertainer. Ile studied Radio for
a holby. Right waw he is experimenting in con-
neetion acith screral new inventions.

nori

Alice Bennett and Letha Morehead. wives of the

President  and  Vice-President of the N.IR.I.
Aluimni - Association spent  several  interesting

days visiting historical spots in and near Wash-
ington. while their hushands were conferring at
Headquarters. Real boosters for the NV ALA..
these girls,

nori
Npeaking of hoosters let's give a cheer for Mrs.
Darve Blackwell of Skillman, N. J.. who regu-
larly makes the hundred wile. round trip acith
Dave so that he can keep up his good attendance
record at neetings of the Philadelphia-Camden
Chapter in Philadcelphia, Mrs, Blackwell takes
in a picture show while Dave is at the mecting.

nri
You may remember the picture shown on page 30
in the previous issue of the NEws. It was taken
at a party sponsored by Chicago Chapter. Menne
asked Morehead who the ehap was who had his
arm around the pretty girl. Morehead replied,

Page Twenty-four

Here and There Among Alumni Members

“I don’t know the fellow, hut the girl is my wife.’
Oh, oh! nori
T. B. Herndon of Mansficld, La.. sends us a fine
picture of his modern establishment. Soon after
graduating he started in a very modest way, to
build up the business awhich is now incorporated
for $30,000 with Herndon as President.

nori
One of our members mentioned he has four ¢hil-
dren. Said he: “youngest is 5 years, lodest, 13
years.,” Actually he meaut “oldest” but “loudest”
probably wasn't far wrong. And more power to
them!

Bernard 1. Masters aorites that he has been
working as commercial Radio-telegraph operator
in the Merchant Marine at Annapolis, 3Md.
n i

Lloyd 11 Alberga of Jmmaica. B. W, 1, says the
island is overrun with bicvele riders. To avoid
hitting one he had to run his Ford right smack
into a tram car. Bingo! One hundred bucks
damages.

nori
William J. Etowski of Baltimore is working in
one of the poirer transmission stations of the
Consalidated Power Company where he is being
grovmed to becaome an operator of one of their
stations.

nr i
FFrank D). Cadden is interested in organizing a
Local Chapter of the N1 Alumni Association.
in San Francisco. Wouldn't it be swell to start it
while the Golden Gate Exposition is in progress?
nori
Charles B, Hurd unlil recently was in the employ
of the U, S, Forest Serviee as operator and now
is operator at Station KUFEC, San Luis, Calif,
Ielp! Help! Send in your personal items for this
page.

nori
Arthur D, Clark of Maspeth, N. Y., is operator
Jor Radia Wire Television, Inc. He is getting
a big Lick out of this work.
AL de Boutkovsky, graduate living in Ilelsing-
fors, IFinland, writes to inform us the I'. A. in-
stallation for 1940 Olympic games is being han-
dled by his employers,

nri
From the Jowrnal of Technical Ewmployees we
learn our good friend Serge De Somor of Ncie
York, lost all of his fishing tackle when sone-
one hroke into his shack at the shore.
Charles L. Keck has a swell job as Assistant to
the P'resident of Pollock Stores, Fort Smith, Ark.
They have branches in Arkansas, Kansas and
Oklahoma.
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The SerVice Forum {Continued from page 21)

Eleetrical drift : This is usually the rvesualt of a
sreat change in temperature,  Auntomatic com-
pens=ation is provided in the circuit to take care
of the normal operating temperature range so
hefore making original sctting, turn the set on
aud permit it to play long enough to arrive at a
constant operating temperature. In zervo weather
do not expect the set to tune on the nose”™ until
after a constant tepuperature has been reached,
In severe cases of electrieal drift occurring at
normal operating temperature, change the com-
pensating condenser.

nori
EMERSON MODELS REMOVING CHASSIS
2.\ AND 6A FROM CABINET
In removing the chassis from the housing you
st tirst ansolder the speaker and tone control
leads ax well as the bonding between the variable
cotdenser and the case,

EMERSON

MODEL -5 M
If the tilter condensers and tubes are in good
condition caretully examine the bhallast resistor
and check for leakage between the various taps
and ground. This uuit is covered with axbestos
and ix protected with a metal sheath, 11 leakage
is found insnlate the sheath from the chassis or
install a new part,

nori
EMERSON
MODEL DS-5 DISTORTION
Check the 23 megohm carbon resistor which

connects to the grounded side of the speaker
field, An open in this resistor will apply excess
biax to the control grid of the 47 type tube thus
causing the disxtortion, The resistor conneets to
the other xide of the tickd through another re-
sistor, the two acting together as a voltage di-
vider of the speaker field voltage, If the grids of
the 17 become red, the trouble is due to a posi-
tive control grid bias eaused by leakage in the
coupling condenser connected to the control grid,
Another condenser rated at 600 volts should be
instaled,

nori-

EMERSON

MODEL V-3 WEAK
If the receiver works fairly well on higher tre-
quencies but, ix very weak on the lower end of the
hand, cheek the antenna pick-up coil, Move the
coil either up or down over the secondary of the
tirst tuned R, stage and re-align the antenna
and interstage trimmer condensers. When the
sensitivity i satisfactory, cement the antenna
pick-up coil in its new position.

nrr

RADIOLA

MODEL 60 WEAK
If the reeeiver seems to be alizned properly and
the operating voltages are norial, check for an
open in the antenna coil.

STROMBERG CARLSON
MODELS 130 AND 110 WEAK
Thixs is generally not due to a reeeiver defect but
to improper adjustment of the sepsitivity con-
trol loeated on the back of the chassis. The pur-
pose of this control ix to limit local signals, thus
preventing overloading and distortion, For in-
creased sensitivity, turn the knob in a clockwise
direction.

nori
STROMBERG (CARLSON
MODEL 816-A WEAK
Carefully check the antenna coil and if open re-
phace it. Alxo check the resistiance of the sensi-
tivity control as it may have changed in value,

Hr —
STEWART WARNER
MODELS 1251 AND 1259 NOISE
This is often due to a partial open inside the
02 mfd, metal case condenser connected hetween
the line and the chaxsis, The lug is often pulled
loose by the line cord. Install a new condenser
and adjust the knot in the cord to prevent any
pull from being placed on the new condenser,
nori

MAJESTIC

MODEL 650 NOISE
This is generally due to i partial open in the
primary of one of the LI, transformers, With
the set turned off check the transformer wind-
ings with an ohmmeter and also measure the plate
to chaskix voltage with a voltmeter, Any varia-
tion in meter reading indicates a transtormer de-
foeet,

nri

EMERSON

MODEL DS-5 WEAK
This condition accompanicd by distortion may be
due to i change in valne ot the 1000000 ohin
plate resistor of the 2137 type tube, If the plate
voltage of thix tube is low, cheek the resistor
and replitce it if it has changed in vialue,

DE FOREST CROSLEY

MODEL 707 INTERMITTENT
This is due to opening up of the detector plate
choke, If yon eannot secure a duap:licate replace-
ment, a value between 10 and 20 millihenries
will give satisfactory results.

nori

PHILCO

MODEL %0-A NOISE
Noise accompanied by weak or no reception is
wenerally due to a partinl open in the primary
of the ontput transformer. With the receiver
turned off check the transformer winding with
an ohmmeter., Any variation in the resistanee
vitlue after the meter necdle has come Lo the
final stop indicates that the winding is defective
and a new transformer must be installed.
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BALTIMORE CHAPTER GIVES A PARTY

Earl R. Bennett, Presideni and C. B. Morehead, Vice President, N. R. |.
Alumni Association are royally entertained

The arrangements for the
party were ably handled
by the officers of Balti-
more Chapter, who are
shown here with some of
their out-of-town guests.
Reading from left to right
(standing) E. O. E. Gra-
ley, Acting Secretary, E.
W. Gosnell, Librarian, W.
W. Jensen, Vice-Chair-
man,, G. D. Parlett, Sgt.-
at-Arms, W. B. Giese,
Asst. Secretary-Treasurer,
C. Hachemeister, Public-
ity Manager, {Seated}
J.E. Smith, President, N. R.
I.. P. J. Dunn, Chairman,
Earl R. Bennett, President,
C. B. Morehead, Vice-
President, L. L. Menne,
Executive Secretary, N. R.
I. Alumni Association.

The camera man was a lit-
tle out of focus, but he
managed to get at least
half of the group of those
who attended the party,
in this picture. Notice the
orchestra, will youl These
Baltimore fellows have
plenty of pep and initia-
tive and do things up
right. Between renditions
by the .orchestra there
was other special music,
through a P. A. System.
This picture was made
late in the evening after
J. E. Smith, Joseph Kauf-
man, C. B. Straughn, and
George  Rohrich  from
Headquarters had left to
make the long #rip back
to Washington. But the
Baltimore members were
in no hurry to break up.
{t was a great party.
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President of N. R. I. Alumni Association Visits Headquarters

ECENTLY 1 had the pleasure of visiting the

National Radio Institute in Washington, D, €,
Accompaniced by €, B3, Morchead, Vice-President
of the Alnmni As<ociation [ also attended some
Local NI AL Chapter meetings,

Right now, I wish to thank J, E, Smith, I, 1L,
Haax, J. A, Dowie, Joseph Kaufman, L, 1.,
Menne and all other members of the Institute, as
well as the oflicers and members of the various
Chapters that 1 visited., for their swell welcome,
Never in my life have 1 heen treated more cord-
fally. Among the Chapters, T wish especially to
thank PPete Dunn of Baltimore and Charles Fehn
of 'hiladelphin-Camden Chapters,

1aving never previously visited the National
adio Institute T had a
rather vague idea of just
what Kind of place it is,
I had pictured a group
of offices elustered  to-
wether somewhere on the
wmpteenth tloor of some

office Dbuilding  tueked
away  among  a multi-
tude of other office

buildings all just alike.
Tmagine my  surprise
Cand sceret pride) npon
dixcovering that the Na-
tional Radio Institute is
houxed in its own mod-
ern three story fire proof
air conditioned huilding.

One of my most treasured snap-shots.

Gradiate Nervice, Stenographic, Publicity, 1Mur-
chasing and other Departnients are all conducted
most efficiently and with interesting cquipment,
The school ix strictly modern in every respect,

I spent seme time with Execntive Seerotary
Menne who showed me how records of  the
Alumni Assoctation ave kept, He showed me that
cach member is more than just o name —an in-
dividnal eard record isx kept for each. This record
ix cross-sectioned geographicatly and ehronologice-
ally  that ix, by city and state, and by date of
membership and expiration, T wias impressed
with the elaborate system for Keeping rvecords
which ix xet up at Headquarters, Mneh eredit
is (ne Margaret Mantel, Seeretary to Mr. Menne,
who keeps most of the records. Margaret im-
presses you at oncee as i
thoronghiy efficient sec-
retiry.

The hospitality of the
staff  members  at the
Institute  will long bhe
remembered,  After o
complete tour of NR.1.
it was only matural that
we should wish to see
something of the city,
Guided by Mr., Smith
and Mr, Menne we drove
to Arlingten Cemetery,
where we s<aw the im-
pressive Tomb of the

It wes taken 'nknown Soldier. ere

T'lre buildingissurround-
ed by shade trees and
lawns, The lighting ix of
the Iatest indireet type,

just as we were about to step into our car to continue
our journey after four interesting days in Washington.
Cecil Morehead at the left, Mrs. Letha Morehead,
Mrs. Alice Bennett and yours truly, Earl Bennett, with
Mr. Smith figuratively and otherwise the center of

we also visited the Am-
phitheatre, from which
our I'rexidents of these
cood old United States

The plaee was @ hum-
ming bee-hive of indus-
try. Where [ had expect-
ed o maximum of perhaps twenty-five or thirty
employees, 1 discovered that there are at least a
hundred and perhaps more.,

In the mailing department 1T found the very lat-
est equipment. Machines that address, fold, en-
close in envelopes and stamp, all in one opera-
tion. And as if thix isn’t enough, they then pro-
ceed to tie the envelopes in neat bundles so Unele
Sam's mail department will find them easier to
handle! In this department 1 also found a com-
plete printing plant.

TTowever, the most interesting department to me,
was the laboratory. I stayed there so long that 1
am sure Mr. Straughn, who showed me through,
took an inventory as soon as I left,

The Instruction, Consultation, Student Service,

attraction,

address the Nation on
Armistice Day and on
other oceasions, At Arl-
ington we also saw the home of General Robert
5. Loe,

We drove along the beautiful Memorial Drive to
Mt. Vernon, a distance of about twelve miles,
ITere we saw the home of George Washington on
the bank of the historie TPotomae River, lere
also is the tomb of George and Martha Washing-
ton, ax well ax other members of the Washington
family. The grounds are beautiful. 1 shall al-
wiys carry with nre a vivid picture of Mt, Ver-
non. I have always wanted to see it—I shall
never forget it.

[ wixh it weve possible for every member to visit
Washington and the Institute, They wonld leave
the eity tfilled with patriotic pride—and proud
of their Alma Mater, too.

Fraternally yours, BEARL R. BENNETI.
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Baltimore Chapter

We were honored by a visit from Karl Dennett
and €. I3 Morchead, President and Vice-1'resi-
dent of the NJRUL Alumni Association, Mr. Smith,
I'vesident of N1 and a number of our friends
from N.R.1,

arl Bennett made a peach of a tallk, ITe has
been a member of the Alumni Association for ten
years and it isx doubtful if ever anyone was more
enthu=iastic over hix membership.

Mr, I, K. Smith also made a stirring appeal for
a eloser spirit of cooperation in all buxiness and
a greater measure of good fellowship through
organizations such as ours. Other talks were
made by Joseph Kaufman, ¢, B, Straughn,
George Rohrich, 1. 1. Menne, Johu Gough, W,
W. Jensen and KL O, 1 Gralley.,

The meeting was ably conducted by our ef-
ferveseent Chairman, Pete Dunn, who gave de-
serving credit to all of ounv Officers who had
worked hard to take care of the arrangements.

Refreshments were served. We had music of sev-
eril sorts—and it wax plenty good. This was one
of our social meetings= which we hold every now
and then, We have some good business pro-
grams lined up for the next <everal meetings and
those who attend will get =ome real practieal
Radio information which they can later cash-in
on,

) O & i X

Gralley, Acting Seeretary,

i

Clarence Stokes of Philadelphia, Vice-President of
N. R. I. Alumni Association and one of the foremost
candidates for President in 1940, is a real live wire.
He operates the Philcam Radio Sales and Service Co.
of Philadelpiha, but finds time also to go on the air
several times a week with this fine group of entertain-
ers. Stokes is known as "Uncle Chris" to his Radio
audience,
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Philadelphia-Camden Chapter

Now that summer is over we are again holding
regiular meetings on the first and third Thursday
of the month., On Neptember 7 Chairman Charles
Fehn led a discussion on eirenit of (i, 15 Model
G61, a three band receiver with automatic tuning,

on Xeptember 21 John Biaselli spoke on the sub-
jeet of Television, For October we have good
programs scheduled. One of these meetings we
expect to be condueted by a technieal speaker
from Washington headguarters.

I'rexident Bennett and Vice-President Morehead
dropped in on ux for a visit. They were accom-
panicd by L. L. Menne, Lxecutive Secretary. At
thix particular meeting Dave Blaekwell led the
dikensxion, Our members were very ghiad to have
Dennett, Morehead and Menne present although
onr Oflicers are =orry a scheduled meeting for
Bennett elsewhere made it uneertain as to just
when Bennett and Morehead conld see us and as
a result no time was allowed for preparations
<uch ax we should like to have made.

Earl Bennett, C. B, Morehead and L. L. Menne visit
Philadelphia-Camden Chapter.

Dave Dlackwell has been elected Viece-Chairman
and John Biaselli was made Secretary to serve
the balance of this year.

Norman Kraft, ITarold Strawn both of Perkasie,
Penna., and Joseph Adamo ot Philadelphia are
recent  new  members, They  received o most
cordial weleome,

1'rexident Bennett, after his return home, wrote
Chairman Fehn congratulating onr Chapter for
its fine spirit and particularly for the tine at-
tendance record of our members in spite of long
distances traveled by many of them,

Mectings are held at 4711 Longshore Street. first
and third Thursday at 8:30 ML
Jon N BiaseLLI, Sccretary,
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Directory of Officers

(To Serve Until Jannary, 1940)
P’'resident—Ear]l Bennett, Evanston, Il

Vice-Presidents—
Clarence Stokes, Philadelphia, Pa.
. E. Oliver, Detroit, Mich.
Allen McCluskey, Birmingham, Ala.
C. B. Morehead, Chicago, I1l.

Secretary—Earl Merryman, Washington, D. (.

Execntive Secretary—I. T, Menne, National

Headquarters, Washington, ). C.

nri

Chairmen of Chapters

Ldward Sorg, Chicago Chapter, 6501 8, 1larvard
Ave., Chicago, Ill.

Peter J. Dunn, Baltimore Chapter, 713 N. Fulton
Ave., Baltimore, Md.

Alfred E. Stock, New York Chapter, 630 Ocean
Ave., Brooklyn, N. Y.

John Stanish, Detroit Chapter, 125531 Camden
Ave,, Detroit, Mich.

Charles I. Fehn, Philadelphia-Camden Chapter,
3411 Helen St.. Philadelphia, Penna,

nri

Directory of Chapters

Baltimore—I, A, Willett, Seeretary, 2411 Arunah
Ave.. Baltimore, Md. Meet at Fishpaw’s 1Iall,
Baltimore and Gilmor Sts.. first and third Tues-
day of each month,

I'hiladelphia-Camden — John  DBiaselli.  Secrve-
tary, 1300 Siegel St.. Philadelphia. I'a. Meet

at Lougshore Radio Service, 4711 Longshore St.,
Tacony, IPhiladelphia, first and third Thursday
of each month.

New York—T.. J. Kunert, Seceretary, 66-11 74th
8t., Middle Village, I.. I.. N. Y. Mcet at Daman-
zeks Manor, 12 8t. Marks PPl., New York City.
first and third Thursday of each month,

Chicago—Richard Cordero. Secretary, 3315 1.
KOth 8t.. 8. Chieago. T, Meet at EFekert Park
Field IHouse, 1400 W. Chicago Ave., first and
third Thursday of each montl:,

Detroit—F. E. Oliver. Secretary, 3999 Bedford
Rd., Detroit, Mich. Meet at 10 Lawrence Ave. at
Woodward, second and fourth Friday of cach
nronth.

T T s mmemanmmnsemmm e e===- CUT OR TEAR CAREFULLY ALONG THIS TIN I memmmm oo o me oo e o oo oo e e e e oo

Ballot for Amendment to the Constitu-
tion of the Alumni Association of the
National Radio Institute

Al Al Association Members are requested
to fill in this ballot and return it promptly to
National lleadguarters. You are to vote on the
proposed amendment to the Constitution of the
Alnmni Association of the National Radio Insti-
tute (which appears below), and also for your
candidates to hold national oflices during 1940
(uxing the ballot on the reverse side).

e sure to vote on the following amendment, pro-
posed for Kection 4. Article IV of the Constitu-
tion of the Alumni Association of the National
Radio Institute.

The term of office for the President shall he
limited to one pear, provided howerver, that he
nay again be cligible for this office after a lapse
of one. year, and provided further, that, when not
a candidate for President. he may be a candidate
for any other office. This limitation is to apply
only to the oflice of President of the Alumni As-
sociation of the National Radio Institute. All
other officers may be candidates to suceeced
themselres or for any clective office in the Na-
tional arganization,

Do youn vote for the adoption of the above
amendment to the Constitution of the Alumni
Association of the National Radio Institute:

Yes No O

(arer)

This ballot mnst reach IMeadgnarters in Wash-
ington, . C., on or before November 1, 1939, Ad-
dress it to I. L. Menne, Lxecutive Sccretary,
NI Ahtmni Association, 16th and U Sts., N.W,,
Washington, D. C.
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Nomination Ballot

L. L. MENNE, Erccutive Sceretary,
N. R. 1. Alumni Assoeiation,

16th and Yon Sts., N. W,
Washington, D, C.

1 am submitting this Nomination Ballot for my
choiece of eandidates for the coming eleetion. The
men below are those whom 1 would like to sce
clected as officers for the year 1040,

MY CHOICE FOR PRESIDENT 18

MY CHOICE FOR FOUR VICE-PRESIDENTS
=

1lg 60600000000600600060600060G6006060060600006060600
[ State. oo
"

(D00 000 000000000000000000 State...ooooooe,
8b 6000000000006 006600606000000060000600300600600000
L T 3 State...oooo e
P
Clty .o i e State..ooooooa. .,

MY CHOICE FOR EXECUTIVE SECRETARY
IS
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Chicago Chapter

At our mecetings we get right down to actual work
of repairing sets, This practice has met with
great favor on the part of our members,

Chairman I2d Sorg has also introduced a ques-
tion box for present day topies. Questions are
answered  with  blackboard illustrations to
<implify their understanding.

We continne the practice of bringing receivers
to the meetings for servicing, This gives our
members an opportunity to get actual practice on
some of the most interesting problems., Chairman
Norg is a firm believer in plenty of action at our
meetings  conxisting  principally  of  practieal
work.

Sorg has been a tine leader and yon fellows who
find excuses to pass up these meetings are miss-
ing something really worthwhile.

RiCiLARD CORDERO, Secretary,

noyi

Detroit Chapter

We  suspended  meetings  during  the  summer
months, We are now back on regular schedule
with two meetings o month, on the secoud and
fourth Friday. Our meeting place. as usual, is at
10 Lawrence Avenue, at Woodward.

Chairman John Stanish is prepared to give us
xome interesting programs this fall and winter.
Stanish is very anxions to have all members
present at every meeting., Students and grada-
ates from this area, who are not Chapter mem-
bers, are cordially welcome as guests,

We are installing some new test equipment at
onr meeting place.  This equipment is demon-
strated for the benetit of our members and gnests,
Can you afford to miss that?

e Chairman is giving a lot of time and encrgy
toward helping our members. All we need to do
is to support Stanish by regular attendance—he
will give us plenty of action.

Our library inclundes Riders Manuals, as well as
many new text books and diagrams. These are
for the benefit of our members,

Refreshments were served at the close of our
first fall meeting. We had a splendid attendanee.

We regret to report that one of our most regn-
Iar members, Williamm Wallace, lost his life in a
traflic accident. Mr. Wallace was extremely
peplar with the boys and will be sadly missed.
Onr deepest sympathy is extended to the mem-
hers of his family.

F. INArL OLIVER, Secretary.,
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A Perfect Humdinger

Wow ! That last Electronies, Tne. wax the hest
story P've read yet, Most interestingly told, |
devoured everything and then chewed it up all
over agiin, L must say 1 learned a few things
about television, The projected picture on a
stiloke sereen was g perfect Innndinger,
J. 1L UNFERFATE,
Cleveland, Ohio,

LU

Chinese Radio Authority is N. R. I.
Graduate

I've dixcovered that one of the best known Radio
men in China ix an N.R.L graduate, 1le ix the
founder of the “Anutteurs lome Ltd.,” the best
Radio manufacturing concern in China; owner
amd operator of station X1I1ES, Shanghai; Chicef
Fditor of one of the very few Chinese Radio
nugazines, “The China Radio”™; and author of
many Radio books in Chinese, 1Hs name is 1 K,
S graduate of seventeen years ago.
IX. 1L Owyaxna,
I’'eking, China,

nori

News Can't Be Imitated

NaTioNAL Raplo NEws is received regularly and
please aceept my thanks for the very interesting
informition it contains. Namoxarn Ramo NEws
i always the tine inimitable periodical which
our Association can be proud of,
MARCEL SERRE,
Lsmailia, laypt.

Lo

n
}

Not Unless You Are Incorporated

I read the story, “Electronics, Ine.” T enjoyed
it. 1 expect to open a shop upon completion of
my course, 1 would like to name my serviee shop
“Electrons, Ine.” Do you suppase 1 would be per-
niitted to use this name?
W, E. Lyo~x,
Oklihoma City, OKla,

4
q "G’fﬁ'

Another Boost for Jay and Ozzie

Immediately after receiving the Angust-Neptem-
her iss<ue of N, R. NEw=x 1 started to look for Jay
and Ozzie (EFleetronies, Ine), 1 read it over
three times, Iind Eleetroniex, Ine, very educa-
tional ax well ax interesting, I also enjoyed read-
ing Mr. Kaufman's “Bird’s Eye View of a Maod-
crn Pelevision Receiver.”
Maxven (. Lores, JIr.,
Taunton, Muaxs,

—t i

What We Like to Hear

I surely enjoy NatioNan Ranio News, It is a
wreit help in keepiug me posted on the improve-
ments of the new Radio circuits, Thanks a lot
for itx improvement for each year, too, 1 want
to congratulate you and your staft for your
twenty-tive years of suceess,
LLoyYD IEVELAND,
raman, Okla,

nori

Appreciates Service After Graduating

I certainly appreciate the fine service readered
by the Mumni Association, as it means a lot to
ux cradites to feel our school still takes o lot
of interest in us, years after we have graduated,
Ro it's thanks again, and the best of luck to you
all,

T, J. lIEINo.

Keewatin, Minn,

nri

Anniversary Congratulations Continue
to Come

1 would also like to express my congratulations
to the N.R.L. and its staff on its twenty-tifth
anniversary. I am proud to be a part of this
wonderful institute and its Alumni, 1 also enjoy
reading the N, R, NEws, and 1 think there is none
hetter,
DAN DROEMER,
Giddings, Texas.,
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New York Chapter

We have started off our fall season with a bang.
Summer and vacations over, cool evenings iu
prospect, we are all anxious to get down to busi-
ness again.,

On September 21 (as this issue goes to press) we
have one of our big meetings scheduled. Mr.
Joseph Kaufman, N.R.I. Director of Fducation.
will address us. Mr. L. L. Menne will be with
us and we also expect Mr. J. K. Smith to be pres-
ent, unless he should be unavoidably detained at
@ meeting of the Institute of Radio Engineers,
also scheduled for this date.

We look for an attendance of more than one hun-
dred at this first important fall meeting. A com-
plete report will be made in the next issne of the
NEWS.

Mr. Straughn, N.R.I. Service Consultant will ad-
dress ns at some meeting in the near future.
Other good speakers have been lined up. Every
meeting of New York Chapter promises good
things. so make your plans now to sct aside the
first and third Thursday of each month 1o at-
tend these meetings. Chairman Alfred E. Stock
is working hard to give us result-producing
meetings and all he asks is regular attendance on
the part of our members to help him carry on
the work. N.R.I students and graduates in the
New York Metropolitan area, who are not mem-
bers of our Chapter, are cordially invited to
iattend our meetings as guests.

Our meeting place, as usual, ix Damanzek’s
Manor, 12 St. Marks Pl.. New York City., Come
to our meetings—yon will receive a warm wel-
come here,

L. J. KUNERT, Secretary,

nori

Additions to N. R. |. Ham List
WiHlDZ—Cecil Miller—Sherman, Texas,
WAGEY—W. R, Atkinson—Atlanta, Ga,
VE3IBAQ- -J. E. Brunel—Ramsayville, Ont.,

Canada
WIQLG—Art Ieitner—Cannelton, Ind.
WIBUE—Richard 11 Bush—Louisvitle, Ky.
WSERGZ—.J. Robert Boggs—Dormont, Penna,
211G J—C. Bowie—Otago, New Zealand.
W6RGG—James M. Nichols—Douglas, Ariz.
VE2QM—Michacl Burns, Jr.—Montreal, Que.,

Canada.
NSREP—Thomas J. Wilson—Moundsville, W,
Va.

WIQVT—William Locke—Beulah, Wyo.

W3BRZ—Elmer K. Denlinger—Lancaster,
Penna.

WICRE—Milton V. Brown—Industrial City,
Mo.

WIGCB—Charles \W. Lyford—DPresque Isle, Me.
WIGBQ—Otis R, Holmes—Talladega. Ala.
WHGBO—George Fitzgerald—Memphis, Tenn.
WIMEW—Antonio Gallonio—Providence, R. 1.
W6EBL—F. K. Robinson—0Oakland, Calif.
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