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Oscillators — How They Work

By J. A. DOWIE
N. R. I. Chief Instructor

N every radio transmitter, in every super-
heterodyne receiver and in radio servicing
equipment, we find oscillators producing the sig-
nal. It is this escillator that supplies the signal
that is so essential in carrying out our work.
Sinece it is so important in radio. let's study in
greater detail how it works. That is, how does
an oxcillator operate in generating the signal and
how does it continue to develop
a  signal after placed into o
operiation?

Ogcillator Circuits: There are
o large number of different
types of oscillators in opera-
tion.  There are  oscillators
which maintain oscillation by
the jonization of gas and by
the  projection  of  electrons
through chambers where the
rate of triavel of the electron
determines the frequency of
oxeillation. In this discussion
I am going to cover only the
operiation of the better kunown
oscillator cirenits. The oscil-
Lators that are used most ex-
tensively in the radio field. Ifor
example, the tuned grid, the
tuned plate, the Armstrong,
the Meissner, the Iartley, the
Colpitts, the ultraandion, tho
push-push and the push-pull
types with either the tuned
grid or tuned plate or both.
In my discussion 1 will cover these circuits and
their operating characteristics, It will be pointed
out, that when you nnderstand the charactervis-
tics of oscillator eirenits which depend upon
eapacitive or inductive feed-back that you will
nnderstand the operating characteristies of all
of the conventional types of oxcillator circuits
mentioned above.

Phase Relationship Betiween The A.C. Grid And
The A.C. Plate Voltages: 1t ean be stated that the
primary regnirement in order to sustain oscilla-
tions in either an inductive or a capacity feed-
back eireuit is that the applied grid to cathode
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voltage must be approximately 150 degrees ont
of phase with the plate to cathode voltage. This
means that when the grid to cathode voltage is
rising in a positive direction the plate to cathode
voltitge must be dropping in a negative direction,
That is, the tube itself acts ax an amplifier, Then,
too, if the reversal is of a sine wave character
the wave form of the signal generated will he a
pure sine wave,  Remember

- that the voltage applied to the

arid of a tube which is not
overloaded controls the plate
cireuit output wave form and
that the triode tube isx casily
adopted to the inductive or
capacitive feedbitek  types of
oxcillating cirenits, In an oxeil-
fatory cirenit the tube does
not  beconme an oscillator—it
continues to act as an ampli-
ficr—amplifying  the voltage
which is applied to its grid
cirenit and sending it through
the eirenit coupled to its plate,
When the plate  eirenit  is
properly coupled to its respec-
tive grid cirenit so that it con-
tinues to amplify the signal it
exeites itself, the eirewit and
the tube become an oseillator,

Rince the tube continues to
operate as an amplifier even
though it is in an oscillatory
cireuit lot us stundy some of the
important characteristies of vaennm tube ampli-
fiers. In Fig, 1.0 ix shown a triode having clee-
trode supply voltages. Its operating point heing
at ¢ on the Eg-Tp characteristic eurve shown at 13,
It ean be shown (hat as the grid voltage of the
tube is driven in a positive direction by some
force that this will result in a decrease in plate
voltage between PP and K. This is due to the in-
croise in plate carrent, the voltage drop being in
the plate load and the polarity or phase of the
voltage in this cirenit being in a negative direc-
tion. Now when the grid is driven in a negative
direction in the grid circuit the plate circunit volt-
age goes in a positive direetion. This ean be
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proven by Fig. 1B. Point 1 on the grid voltage
moves positive to point 2 and the plate current
increases from point 3 to point 4. An increase in
plate current means a drop in plate to cathode
voltage and from a high positive value to a less
positive value with respect to the cathode. It is

Gofbleg b
Figure 1A

therefore evident that the voltage applied to the
grid-cathode circuit must always be 1S0 degrees
out of phase with the change taking place in the
plate circuit of the tube in order to have the tube
excite itself and thus maintain oscillation.

So long as the signal voltage on the grid of the
tube does not swing beyond points b and ¢ on the
Eg-1p curve there will be no wave form distortion
introduced and if the coupling between the grid
and plate circuit permits uniforn wave form
changes, then a sine wave will be developed in
the plate circuit and consequently at the output
of the oscillator. This condition of operation is
known as class A amplification.

Class Of Amplification: The efticiency of an oscil-
lator is dependent to a large extent upon the class
of operation. Asin the case of the various classes
of amplifiers used. the class A, B and C, the efli-
ciency of the oscillator tube is the same as if it
were an amplifier insofar as the tube is con-
cerned. Figure 2 shows the relationship between
the grid bias voltage, grid swing and plate cur-
rent for the three fundamental types of amplifiers
all of which may be used in the operation of an
oscillator.

Qutstanding Amplifier Characteristics: The out-
standing operating characteristics of a properly
operated class A amplifier is the fact that the
variations in excitation do not produce a change
in the average D.C. plate current. That is, the
increases in plate current are equal to the de-
creases and for this reason the average current
taken from the power supply does not change.
The grid excitation signal never drives the grid
positive with respect to the cathode of the tube.
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In the class B amplifier increases in grid excita-
tion produce proportional increases in the aver-
age D.C. plate current, that is, an increase in
excitation raises the output of the oscillator. The
grid excitation is suflicient to drive the grid posi-
tive but not off the straight portion of the Eg-Ip
curve. The class C amplifier is operated so that
further increases in grid excitation show no
further increases in the average plate current.
This condition of operation can only exist with
the flow of grid current. The grid is driven posi-
tive and far enough to cause plate current satura-
tion. It can also be stated that an oscillator em-
ploying a class C amplifier has very high har-
monic content as the plate current exceeds the
saturation point as can be seen at the upper right
in Fig. 2.

How Phase Relation Is Obtained : As stated there
must always exist a 180 degree phase shift in the
voltages between the grid and plate circuits in
order to use a triode as an amplifier tube in an
oscillator circuit. This required phase shift can
be obtained by means of a transformer or through
the aid of a phase shifting network or phase in-
verter consisting of another tube. Most oscilla-
tory circuits use a transformer consisting of
either one winding having a tap on it or two
separate windings. For example, Fig. 3A shows a
tapped transformer, often referred to as an auto-
transformer. The position of the tap being
selected to give the required excitation voltage
for the class of amplification desired. The trans-
former winding gives us the desired phase shift
because one end of the winding will always be of
opposite polarity with respect to the other. No

i

Figure IB

coil or winding on a transformer can have the
same polarity when the winding is wound in one
direction. One end will always be positive while
the other is negative. This is the condition when
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all turns are linked together by the same electro-
magnetic field.

If we usc an oscillator coil having two windings
then the windings must be connected so that the
grid end of one winding will be of opposite
polarity with respect to the plate end of the
other, thus keeping the 180° phase shift. The
connections will be as shown in Fig. 313.

How To Dectermine Coil Polarity: Oftentimes
the serviceman is required to make an oscillator
¢oil replacement and he is confronted with the
job of connecting the unmarked leads of an
oscillator coil to produce oscillations. In order
to connect the coils of an oscillator so the phase
will be correct, refer to Fig. 33. Note that a and

by what is known as the shunt or parallel feed
method. The signal voltage generated is in
parallel with the path taken by the power to the
tube electrodes. In Fig. 3C the same cirenit com-
ponents are shown but connected to give us the
series feed method of supplying power to the
tube clectrodes. Note that the coupling conden-
sers are now by-pass condensers and are con-
nected to the eathode of the tube. It is, of course,
possible to nse the series feed in the grid cireuit
and the parallel or shunt feed method in the plate
circuit or shunt feed in the grid eirenit and series
feed in the plate eircuit. The method of feed

selected by the engineer in the construction of the
deviee may be any one of these combinations, The
series plate feed method being somewhat more
eflicient than

the shunt feed method as this

E;__‘.

Ip
I

Chass C oyche

FiG. 2. Relationship between grid bias voitage, grid swing and plate current for class A,

class B and class C amplifiers. In class A, the grid mever swings positive; in class B the

grid swings positive only over the linear region of the plate current characteristic; in class C
the grid swings beyond the plate current saturation point.

d are at opposite ends of the oscillator coil. If
lead ¢ is connected to the plate coupling condenser
Cpe then to insure proper polarity lead b must be
connected to the grid coupling condenser Cge. 1t
isn't diflicnit to remember this requirement. 1
always say that when the grid is at one end of a
coil form having two windings then the plate must
he at the other end of the coil form when the two
coils are wonnd in the same direction. That ix,
these two leads are always on the opposite ends
of the two coils or at the two inside terminals,
This rule holds good regardiess of the placement
of the tuning condenser or condensers or the
nmiethod used in supplying power to the oscilla-
tor circnit. The tuning condenser or condensers
do not shift the phase of the voltage across the
coils sufficiently to stop osciltation.

Method Of Feeding Poicer To Oscillator Tubes :
Figure 313 shows how the power or electrode
voltages are supplied to the tube su it can amplify

method prevents Rp from shunting the plate cir-
cuit of the oscillator.

Automatic ¢ Bias Supply: Although the cirenit
shown in Fig. 3A has a C battery to enable class
A operation of the tube at a given point on its
Fg-Ip curve, it is possible to obtain elass B and C
operation by omitting the battery. This latter is
possible hecause the upper end of the resistor Rg
will beeome negative when the grid is driven
positive by the excitation signal. The grid serves
as the anode and the cathode of the tube as the
cathode of a rectifier tube. The positive end of
the resistor Rg being connected to the cathode.
Rg may be considered the load on the rectifier.
The voltage across Rg is dependent upon its cur-
rent and resistance,

Howe Oseillations Are Maintained : Now that we
know how the proper polarity of the winding ean
be ascertained, how power may be fed to the tube
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and how the grid bias can he obtained automati-
cally, let’s determine how oscillations are de-
veloped and maintained.

Assume that the cathode of the tube in Fig. 313
is at its operating temperature and that the
B battery voltage is applied instantly. Upon ap-
plication condenser Cpe will start to charge up to
the value of the D.C. voltage dropped in the re-
sistor Rp. I'late current will start to tlow through
winding I.2. This causes a magnetic field to he
present about coil 1.2, This field would appenar
to be of a steady value because the flow of the
D.C. plate current is assumed to be constant.
This is not, however, the case. The moment the
plate voltage is applied the magnetic field about
coil L2 starts to expand, which, according to the
electro-magnetic law would link the coil L1, due
to its inductive relation and would consequently
induce an eam.f. or a difference of potential
across it. If then, the coils L1 and L2 are wound
as stated above where coil L1 would produce a
positive potential at the terminal ¢ and a nega- L L
tive potential at b, the grid which is connected to J 2
a woiuld receive a positive charge. This im-
mediately partly neuntralizes the space charge be- (
tween the cathode and plate and allows more
plate current to flow and at the same time canses 1&
¢

the production of a negative grid bias. This
causes a greater field to exist around coil L2 and
results in a greater positive charge on the grid. ¢
The plate current then inereases and in turn 34— 24
applies a greater positive potential to the grid. @ b0—m—obo-}—-AF-----

Of course this action continues until the plate — R
current is limited by the emission charaecter- Hzr P
isties of the tube or by the automatic C bias
voltage which isx developed by the rectified grid —{ IIII |
current which is across the resistor Rg. The -B +B
turns ratio and amplification factor of the tnbe

will also affect the peak value of plate current. =

When the peak plate current value has been L. L
reached, the magnetic field collapses and as a J 2
result the grid is driven negative. This causes o0 L0
a reduction in plate enrrent which tends to aid in

making the grid more negative. The grid may be L oo
driven so far negative that the plate current is 1
completely cut off as shown in Itig. 4¢. No farther > 4 c o«
changes will then oceur in the negative direction
and again the magnetic field collapses. Then the
complete cyele of operation will be reversed and
as before the operation will start all over again.
Thus it can e seen that the polarity of the coils >—
1.1 and 1.2 must be eorrcet to cause the proper
changes in plate current.

Transformer Turns Ratio: It should also be evi- r—-H_H<_——{ ,.——
dent that the greater the turns ratio of L1 to 1.2,

the higher the voltage across terminals ab. That 4
is, the voltage across winding .1 should be high
and natirally the greater the number of turns in | ||| ,I
coil L1, the higher the voltage developed. This -8

will mean more excitation voltage and also a —
greater plate current as more power will be re-
quired to snpply the extra excitation. These facts Figure 3

Ny
m
%
~
*
=
3
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also apply to the operation of the circuit shown
in IFig. 3A and Fig. 38, The turns ratio factor is
also present and holds true when the inter-
electrode capacity of the tube is used in tuning
the entire circuit and when the tuning condenser
is connected between terminals ¢ and d in Figures
SA, B and € When the tuning condenser is con-
nected across either coils L1 or L2 then the coil
without the condenser across it has the least
number of turns. This is due to the fact that
the condenser tunes the cireuit to resonance and
allows a higher voltage to exist across the coil
and naturally with a larger magnetie tield.

Ercitation Regulation: For a given plate supply
voltage it is possible to find the correct excitation
voltage by either selecting the proper number of
turns or regulating the coupling or both in an
oscillator circuit, The excitation voltage is also
affected by the automatic bias voltage placed on
the oscillator tube and the load coupled to the
output cireunit, Ior eflicient operation of the
oscillator eircnit and for a given power output we
must select the correct amount of excitation to
give the class of operation consistent with the
type of performance we desire. This value will
usually be for the least amount of plate current
that will give the most power output. There
ire other factors such as frequency stability
and wave form that must he taken into con-
sideration in the selection of the circuit values.
It is the work of the radio engineer to select the
proper operating characteristics of an oseillator
cireuit.

Oscillator Output: The output of the oscillator
is affected by o change in the oscillator plate
voltage for a given turns ratio or coupling be-
tween the grid and plate circuits, It is alsko a
faet that an inerease in the D.C. plate voltage
auses an inerease in the D.C. plate current, the
wenerated RIS tank voltage, the 1LEF. tank cur-
rent, the R grid and plate current as well as
the self-ndjusting grid biasing voltage. These
factors are all related to the power supplied to
the oscillator for a fixed amount of coupling. 1t
can also be stated that for a given supply voltage
it is impossible to change any of the other cur-
rents or voltages in the oseillator cirenit without
changing all other values, This means that an in-
crease in the coupling of the load to the oseillator
cirenit will affect all of the valies of currents and
voltages, -that is, their relationship to the other
values.

General Discussion Of Oscillator Characteristios :
In discussing how oscillations are maintained we
stated that the plate current inereased to a value
established by the emission characteristies of the
tube, An oscillator tube functioning in this man-
rer will not operate very long as it will lose its
cmission and become defective. It is for this rea-
son desirable to provide a self-biasing resistor
having a vialue of resistance which causes the
production of the automatic C bias voltage that

will give class I3 or C operation of the oscillator
tube. Lower etlicieney of operation is obtained
when using cither class 13 or A operation,

The self-biasing grid voltage developed should
limit the peak plate current rather than the
emission characteristies of a tube in a well des
signed oscillator circuit. The ability for the selt-
bias voltage developed to limit the plate current
flow is often referrved to as a “braking action™
that limits the grid A.C. voltages for a tixed
amount of excitation and prevents them from
reaching unsafe vatues of operation. I will add
that if we get a clear picture of what takes place
in an oscillator, the effects of changing any factor
in the circuit can be explained very easily. Lot us
sce what is the basie action in an oscillutor eir-
cuit,

When the oscillator reaches its final oxcillating
condition, we know that the grid is driven suofli-
ciently positive to produce grid current which in
turn develops across the grid resistor a definite
negative C bins voltage. This voltage establishes
a1 new operating point on the Kg-Ip characteristie
curve, The A.C. grid voltage drives the grid posi-
tive and negative with respect to the operating C
bias valne as shown in Fig. 113, always sufliciently
positive so it creates this C bias voltage, The plate
current flows only during that portion of the grid
cyele when the grid voltage is less than the cut-
off value. This is the point where the grid volt-
age stops the tlow of plate current. The higher
the excitation the smaller the operating angle for
the plate current. Ior elass I3 operation the
operating angle for the plate current will be less
than 180 degrees.

In IYig. 4\ and B we find the plate and grid volt-
age curves respectively. Note that the A.C, grid
voltage decreases to i maximimm while the ALC.
tank circuit or plate voltage inereases to a maxi-
mum. This is the correct phase relationship be-
tween the inpnt and output voltages of a tube
used in an oscillator. The plate current as shown
in Fig, 4C and as ip pulse represents the driving
power to sustain oscillations for it is this change
in current that is fed bhack into the tank circuit
to set this resonant cirenit into natural oscilla-
tion. The aren of this pulse when we view it as a
graph represents available oscillating power, the
greater the area of the plate current pulse the
more the power available, Technieally speaking
any increase in peak current, any increase in the
operating angle, and any trend to make the size
of this pulse steeper and more flattened on top

rindicates more operating power for all of these

factors increase the area of the plate current
J.ulse ip.

The amount of power consumed by the oscillator
has a nmnber of important functions to perform.
It must overcome the losses in the tank cir-
cuit (resonant cirenit), overcome the power lost
in the grid resistor, the power lost in the grid-
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cathode of the tube, overcome the power dissi-
pated in the plate-cathode circuit of the tube
supply power to the load and any other incidental
circuit losses as well as to develop enongh ex-
citation to drive the grid circuit of the tube in
order to produce {he correct amount of plate cur-
rent.

If we assume that there is a tendency for the
A.C. grid voltage to increase then immediately the
grid current increases and consequently the bias
voltage hecomes greater, Thix in tmn reduces
the operating angle of the plate current pulse,
even though the current Deak may tend to rise.
Less power will then be available for oscillation
and the braking action takes place
preventing more power from
reaching the circuit and conse-
quently preventing the grid exci-
tation to increase. 1f the grid
A.C. voltage drops, the C biasing
voltage is automatically reduced
as the grid current is reduced and
in turn the plate current flows
over a greater portion of the cycle,
resulting in the application of
more power to overcome losses
and again drive the grid up to a
point where all losses are sup-
plied and the grid excitation is
suflicient to sustain the oscillitt-
ing condition.

The basic braking action is the
inability of the oscillator circuit
to draw enough power to take
qare of all current demands, and
as a result the circuit sets itself
to a definite operating condition
and balauce. IFor example, if we
incerease the grid resistor value
from a low value to a slightly
higher value the initial action re-
sults in an increased C bhias volt-
age. As this takes place the
operating point on the Eg-Ip curve
of the tube is further negative.

The grid, however, st draw cur-
rent to supply automatic C bias
voltage and to do this the A.C.
grid excitation increases. Because
of this grid circuit action the peak
plate current goes up slightly but
at the same time the operating
angle decreases. The power drawn
by the circuit depends on both the
operating angle and the peak plate current. If we
increase one and decrciase the other by a small
amount the eircuit will draw more power increas-
ing both the grid excitation and C bias voltage.
Again the peak plate current inereases but it
is perfectly possible for the operating angle to
decrease so much that the amount of power
drawn starts to decereixe at the point where
maximum power is drawn from the supply bal-
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ance oceurs and  the cirenit conditions are
stabilized. Of course we can make the grid re-
sistor o high in its olimic valne that this condi-
tion of maximum power is far below any condi-
tion which would exist for normal circeuit valnes,
and a large grid resistor may actually produce
less power in the oscillator cireuit than normal
low grid resistor values. Increasing the grid
excitation using a given grid resistor may also
decroase the power developed becanse the opemt-
ing angle is decreased more than the peak in-
erease in plate current.

1If we increase the D.C. plate voltage, the Eg-Ip
characteristic instead of being held at the operat-
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These plate and grid currents and voltages represent operating
conditions in the oscillator circuit of
these are always read from left to right.
that one whwh reaches a positive peak tloszst to the verucal reference
line is said to lead the other; thus, v1 in 4 leads ec in B.

Fig. 3. Remember that graphs like
When comparing two voltages,

ing point as shown in Fig. 1B will move toward
the operating poinut b. Thereforve for an increase
in plate voltage the grid current will be greater
as the grid voltage is increased and consequentty
a higher negative C bias will be prodnced as it
will be required in order to cut off plate current.
Since the grid A.C. voltage must always drive the
grid positive to produce the auntomatic C bias
voltage and as this C bias voltage ix greater than
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the cut-off bias, the result is a much stronger
current pulse; the plate current increnses, as
explained above. Under this condition more
oscillating power is available and greater power
will be received from the oscillator.

With the usual testing instriments available to
servicemen, only the D.C. plate voltage, the D.C.
plate current and the self-biasing grid voltage
can be measured with a voltmeter having a high
resistance per volt rating. When there is any in-
crease in the auntomatic D.C. grid voltage for a
given value of grid resistance we have an indica-
tion of more A.C. tank voltage. This fact shonld
be remembered and taken into consideration
when servicing oscillators.

From the Chief Engineer, Radio Station
WDOD, Chattanooga, Tennessee

Mr. J. K. Smith, President
National Radio Institute
Washington, D). C.

Dear Mr. Smith:

I am sitting here on the job this Armistice Day
night with a few idle minuntes thinking of the
past, and it appears to me that all of us should
be thankful. Also, I recall the days of 192G when
I graduated from the National Radio Institute.
At that time I deeply appreciated the help and
knowledge you had given me, but that in no way
compares to the depth of that appreciation in
1940. T am married, have three lovely children
and have recently received an increase in salary.
I ean say that you are responsible for my stiecess
and happiness.

I might inform you that this station has recently
been granted aunthority to nuse 5 KW both day and
night using a directional antenna system. We
expect to have the new transmitter in operation
by April Ist from the new site. Also, we are mov-
ing into new studios on January 15th. These will
be one of the most modern in the south. With
four studios and a complete new equipment in-
stallation, we should rank among the best for
the size.

[ trust that my help, however small it may De,
will inspire some of your students to greater
effort so that they may receive the same benefits
as myself.

My best wishes and regards go to you and the
entire staff.
Cordially yours,

Jurirs C. VESSELS,
Chief Engineer,

Nov, 11, 1940, Radio Station WDOD.

Return Those Replaced Parts to
Set-Owners

“There’s a lot of good business psychology in re-
turning all replaced parts to set-owners,” states
Vice Mucher, who is sales manager for the Claro-
stat Manufacturing Co., Ine., and knows more
than a thing or two about the service business.

“Sucecessful auto repairmen are doing just that.
and since these auto boys have many years on
us when it comes to service psychology, we sure-
Iy ecan’t go wrong following in their footsteps.

“Remewber, your public is always suspicious of
service bills, So if you include an item for re-
placed parts, there’s that larking suspicion that
some faney gypping is going on. But if you in-
clude the replaced parts when you return the set.
the customer is promptly disarmed on that score
and perhaps on all scores.

‘“.Just think what this prac-
tice means to your custom-
er. It's simply sales dyna- o
mite. The customer gets
the idea yon have no use
for old parts and don't
want them kicking around.

MERRY CHRISTMAS
HAPPY NEW YEAR

*“Take it home, Mr. Set-
Owner, and throw it in the
ashcan,” you can say, as
you hand siid customer

y $ 1
some old part taken ount of

&
aond He &
his set. ‘We don’t want old

parts Kkicking arouand our o/
shop. Too much danger of GOOD WISHES
having them sneak into Q0,9
some set or assembly, by

accident. Yon know, we use

only brand new, fresh, up-

to-the-minute components

in our work.” What a good-

will wallop you can pack in those few remarks'

“Then, too, this praetice is mighty important
from your side. It eliminates the temptation to
use junk parts. 1luman nature being what it is,
we all know that where there's a junk box
around, there’s going to be a lot of old stuff
pressed into further service. And the breakdown
of just one job, due to junk parts, can cost you
many times the price of new parts. So why take
needless chances! Why permit such temptation

to be present?”’
=

Left Without a Dame

The victim said that when he left the cafe with
his two pretty companions he had $£60 on him
besides several pockets full of loose change. But
after being hit on the head he says he woke np
without a dame.—I'ainter (Okla.) Rcecorder.
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News ltems from F. C. C

This article was released to NartwoNan Ramo
News by the Federal Conmunications Conunis-
sion, Washington, D. C.

A New Jersey amatenr inquires if it is permis-
sible to (1) listen in to short wave transmission
from foreizn stations and (2) if he can still ex-
change post cards with “ham” operators in
Furope. The Federal Coninunications Commis-
sjon advises that though amatenrs in the United
States are now prohibited from exchanging radio
communications with snch radio stations abroad,
there isx no rezulation against listening to for-
cign broadeasts, or communicating with persons
overseas by mail, telephone, telegraph or cable.

From DBuffalo comes request for the “answers™
to the questions contained in the Commission’s
sStudy Guide and Reference Material for Com-
mercial Radio Operators.” Such answers are not,
furnished. The questions contained in  this
pamphlet, as well as in the Commission’s “Study
Ginide and Reference Material for Amateur
Radio Operator License Examination,” are pur-
posely paraphrased to cover the scope of exiunin-
ations without giving actual examination ques-
tions, In either case, the operator should qualify
himself to know the answers.

A North Carolina resident asks if he would have
to get permission from the Federal Communica-
tions Commission to huild a private telephone
line to connect with a local telephone system. lle
ix informed that such intrastate matters come
within the jurisdiction of State publie utility
commissioners and, accordingiy, is referred to the
one for North Carolina.

The Commission informs several inquirers that
there are some 270 pending applieations for ad-
ditional facilities in the present standard broad-
cast band, of which number 76 are for construc-
tion permits for new stations,

The Federal Communications Commission has
had to censure. by mail, a Pacitic Coast ship cap-
tainn who, in radio discussion with another vessel
about position and weather. could not refrain
from cussing the latter. His unlawful super-
flnous language was heard by others and re-
ported to the Comnission,

A Long Islander is interested in the possibility
of a three-way communication system between a
vessel, a land station, and an auntomobile. Iix-
cept for emergency service involving the safety
of life and property, the Commission has not
recognized the operation of any type of land
station for the purpose of communicating with
portable or movable equipment of organizations
of individuals.
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There is no speeitic amount of time which radio
stations are required to devote to public and
educational agencies, the Commission advises a
Philadelphia body. Licenses are issned on gen-
eral determination that the stations will serve
the public interest, convenience and necessity, It
is up to the broadeasters to indude programs of
an eduecational, religions and civie nature, but
the amount of time devoted to these subjects
rests between the stations and the groups con-
cerned.

FM Gets "Go" Signal

The final “Go” signal for M (frequency modn-
lation) was given by the Federal Communien-
tions Connnission in authorizing 15 applicants
geographically scattered throughont the nation
to engage in this new type of broadeast on a
commercial basis as soon as they are able to do
S0,

The authorizations on Octoher 31st enthrace pro-

posed FM service to millions of persons in wide-

Iy scattered sections of the country, and are ex-

pected to expedite the rapid development of this

new program art, The locations of these prospee-

tive pionecr stations follow:

DIEETROIT—The Kvening News Assoeiiation

LOS ANGELIES—Don Lee Broadeasting System

LBATON ROUGE~—The Baton Rouge Broadenst-
ing Co.

SALT LAKE C1TY—Radio Service Corporation
of Utah

CHICAGO—Zenith Radio Corporation

MT. WASHINGTON, N. 1L—The Yankee Net-
work

MILWAUKEL—The Journal Co.

NEW YORK CI'TY—National Droadeasting Co.

William G. 1. Finch
Marcus Loew Booking Agency

FKVANSVILLE, IND—LEvansville On the Air, Ine.

BINGITAMDPTON, N. Y.—llowitt-Wood Radio
Co., Ine.

DBROOKLYN, N.
Corp.

COLUMDBUS, OH10—W B N &, Ine.

SCHENECTADY, N, Y. —Capitol Broadcasting
Co., Inc.

Y.—Irequeney  Broadeasting

Giving these stations the starting gun is the last
formality in a series of actions by the Commis-
sion to make possible, for the first time in radio
history, the use of the high frequencies for com-
mercial broadcast,

Three particnlar advantages arve claimed for
1M, namely, that it gives more tone range, is
static free, and more stations can use the same
channel withont interference. The last-men-
tioned asset opens up a new field for broadcast-
ing, which has long clogged the present standard
broadcast band.
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Ole Labaoeatory Page

By GEORGE J. ROHRICH

The purpose of thig department is

te furnish supplemental erperi- be that receired as part of the
ments to students who harve com- Laboratory Course.  Any  other
pleted  their Home Laboratory material necessary ean he pur-
Courge, but who wish additional chaged rvery reasonably and eill
laboratory erpcrience. You are congtitute an investment rather

not required to perform these er-
periments, but you will guin in- us
creaged knowledge by doing <o,

replacements

The Current-Carrying

A resistor ean be constructed to have a given
villue of resistance by employing differont sizes
of wire. For instance, we ean construct a Hi00
ohm resistance of very tine wire and it will be
necessary to use only a few feet of suaeh wire
in order to obtain 500 ehms,

This particular wire can carry only a given
amount of current without becoming excessively
heated.

If we find that the H00 ohm resistor bhecomes
exceskively hot, then it will be necessary to ob-
tain another resistor whieh is constructed of
larger wire. In order to maintain the same value
of resistance, it will he necessary to use a greater
length of the larger sized wire, The same amount
of heat will be produced in the larger wire but
its larger surface will radiate the heat quickly,
keeping it cool,

If we find that the resistor has to carry con-
siderable current, then it may be neecssary to
use very large wire,

From the above explanation, we see that a re-
sistor has to be construeted so as to carry a
given amount of current, Of course, a resistor
which ix capable of carrying a large current can
also xafely carry a smaller conrrent, The usual
practice is to construet a resistor which can
safely handle the maximum current which will
be flowing through it at any time. There is no
ceonomy  in constructing a  larger resistance
when a smaller one will do, unless the smallest
allowable size is mechanically fragile and dithi-
cult to handle,

Magt of the material requirved will

than an exrpense, as it acill gerre

or be uwseful in your szhop

work
later,

Rervice

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

Ability of Resistors

Instead of rating a resistor in its current carry-
ing capacity, it is customary to rate the resistor
as “capable of dissipating a given amount of
heat.” This rating is given in watts, This rating
in watts ix obtained by multiplying the value of
current itself, and finally multiplying this result
by the value of resistance, 'Thix ix expressed
in a formula; Watis=I2R,

For example, let us say that we find a 500 ohm
resistance carries 2 amperes, Multiplying 2 am-
peres by itself. we obtain 4. Maltiplying 4 by
H00 ohms we obtain 2000 watts, This isx the rat-
ing of the resistor and we say that it is capable
of carrying 2 amperes.

The rating in watts can be obtained by a second
method. "Thix requires you to multiply the voltage
across the resistor by the currvent. This is ex-
pressed by the formula: Watts=LI.

A 500 ohm resistanee which has a lower rating
in watts ix intended to earry a smaller current.
Thix current carrying capacity ean be obtained
by dividing the value in watts by the value of
resistance, and then taking the square root of
the result, Thus, a la-watt, H00-ohm resistor is
intended to carry currents which are not greuater
than 031 ampere or only 31 milliamperes,

You will notice that the relation between watis,
voltage and current ix expressed by an equation
which is similar to the equation of Ohin'’s Law
which shows the relation between voltage, cur-
rent and rexistance. Remember these two equa-
tions :

(Page 12, please)
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Voltage==current x resistance.
I'ower=voltage X current.

In order to help you remember them keep in mind
these four numbers: 2, 3, ¢ and 12 and associate
the 2 with current, the 3 with resistance, the 6
with voltage and the 12 with power.

We kuow that 6=2 x 3.
Therefore voltage—current x resistance.

We also know that 2=6-=-3.
Therefore current—=voltage—-resistance.

We know that 3—6--2.
"Therefore, resistance=voltage=-current.
We know that 12-=6 x 2,

Therefore, power=voltage x current,

We know that 12=2 x 2 x 3.
Therefore, power—current X current X resis-
tance, This represents the equation W=I2R,

We know that 12—=(6x6)=-3. Thus,
voltage x voltage, divided by the resistance.
represents the equation W=I"+R.

power—
This

resistance
This

We know that 3—(6 x 6) =12, Thus,
—voltage x voltage divided by the power.
represents the equation R=17*=-

We know that 2—v (12=+-3). Thus, current=the
square root of the result which is obtained
when the power is divided by the resistance,

This is represented by the equation: 1=
VAIW=-R).
We know that 6=V (12 x 3). Therefore, voltage

equals the square root of the result which is
obtained when the power is multiplied by the
resistance. This represents the  equation
=V (W x R).

We know that 3=12-+ (2 x 2). Therefore, resist-
ance equals power divided by the square of the
current. This is represented by the equation:

R=W-=1%

We know that (=12 Therefore \ult.lge—
power-=-currcent. The \\mhu] equation is repre-
sented by K=W.=1.

We know that 2=12-=6, Therefore. current=—
power-=voltage. The symbol equation is 1=
W,

With these twelve equations you can find the
value of any one of the four quantities, pro-
vided vou know the value of two other quantities.
You cian see how easy it will be for you to work
out any one of the twelve if you will only re-
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menther the two equations to which T ealled
vour attention ahove.

The current carrying-capacity of a wire used
in a cireuit or electrieal instrument is depen-
dent on the size of the wire, It is customary
to allow 1000 circular mills of cross-sectional
area for each ampere where copper wire is ex-
posed to good ventilation. Where the wire is
used so that air cannot reach it freely for
carrying off the generated heat, it is customary

to allow 1500 circular mills for each ampere.
R | Restatance at Turns per
‘Csuge | Diam- Cross-section w°C. "“"’| Linear Inch

o. |eterin] Cicular | Square | Ohmsper | =~ " coc IDSC
mils. | s, Square | QbmePer |sc.c.|D.CC. SSC.IDSC

12 [ 8081 [ 6.530 [0.005129 1588 | 115

14 | 6408 [ 4107 lo.0o322s 2525 | 143

15 | 57.07 [ 3257  [0.002558 3188 | 159 [ 149

16 | 5082 | 2583 [0.002028 4016 | 179 | 167 [ 189 | 183

17| 4826 [ 2048 [0001 5064 | 200

18 | 40.30 | 1624 [0.001276 6385 [ 222 | 204 [ 234 | 227

19 | 3589 | 1288 [o.001012 8051 | 244

20 § 31.96 | 1022 (00008023 | 1015 210 | 244 | 2.4 | 280

21 | 2848 810.1 00006363 | 1280 299

22 2585 | 6424 [0.0005046 | 164 339 | 300 | 366 | 344

23 (2267 5095 (00001002 | 20.38 376

24 [ 20.10 4040 0.0003173 | 2567 415 [ 3568 | 453 | 418

25 (1790 | 3204 [0l0002517 | 3237 .1

26 | 1594 2541 [0.0001996 | 40.81 502 | 418 | 859 [ 508

27 [ 1420 2015 0.000158% | 5147 5.0

28 [ 1264 159.8 [0.0001255 | 6490 602 | 488 | €85 | 61.0
11.26 126.7 [0.00009953 8183 G5.4

30 | 1003 100.6 [0000078945 | 1032 T4 55.6 833 2.5

31 8928 .70 (0.00006260 | 130.1 778

32| 7030 6320 |o/0000s%64 | 1640 814 | 629 |101 | 4%

33 T 080 5013 {0 00003037 | 206.9 90.0

34 6305 31.75 [0.00003122 | 260.9 Q5.1 700 (121 929.0

35 5615 31.52 |0 00002476 | 329.0 104

36 [ 5000 2500 '0.00001964 | 4148 w770 {13 [

38 [ 3068 1572 10100001235 | 650.6 125 | B33 167 {123

w314 9,888 0 000007766' 1049 1t |09 w6 liss

D € C.—Double Crtton Covered,

3.CC —~Sing'e Cotton Covered.
1.8 C.—Doulle Silk Covered.

38.C.—Single Silk Covered.

The cross-section area of various wires is shown
in the accompanying table,

For instance a No. 30 wire has a cross section
area of approximately 100 cirenlar mills. This
wire is used for carrying .1 amperc where the
wire is exposed amd it is used to carry a maxi-
mum of .066 ampere where the wire is confined
to close places. A No. 30 wire will burn out
when a current of 10 amperes flows through
the wire.

A No. 38 wire has a cross sectional area of
15.72 circular mills and it is rated to carry
16 millinmperes and 10 ma. under the two con-
ditions, This wire will burn out with 2.5 amperes.
the

The millicanmeter furnished with experi-

mental parts uses No. 38 wire.

Ior ordinary purposes it may be remembered
that a wire will not burn out until a current of
50 times to 150 times the allowable eurrent-
carrying capacity of the wire flows through the
wire.
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NATIONAL RADIO

RADIQ-TRICIAN
ervice Sheet

Compiled Solely for Students and Groduates
INSTITUTE,

WASHINGTON , D.C.

RCA VICTOR, MODEL VR-40

ANTENNA. The set is equipped with a
built-in loop antenna. If an outdoor antenna
is used, it may be connected to the "ANT"
terminal on rear of cabinet. It should not be
longer than 100 feet, including lead-in. If
it is longer, connect a 100 to 200 mmf. capac-
itor in series with the lead-in.

POWER-SUPPLY POLARITY. For operation
on d-c, the power plug must be inserted in
the outlet for correct polarity. If the set does
not function, reverse the plug. On a-c, re-
versal of the plug may reduce hum.

Alignment Procedure

OUTPUT METER ALIGNMENT. Connect
the meter across the voice coil, and turn the
receiver volume control to maximum.

TEST-OSCILLATOR, Connect the low side
of the test-oscillator to the receiver chassis,

through a .01 mfd. capacitor, and keep the
output as low as possible.

PRE-SETTING DIAL. With gang condenser
in full mesh, the pointer should be adjusted
so that pointer is vertical.

Steps [ Connect the high side|] Tune test | Turn radio dial io: Adjust the following
of test oscillator to: osc. to: for max. peak output
1 12SK7 (I-F} grid in Ci3, Cl4 (2nd I-F
series with .01 mfd. . . trans.}
455 ke Quiet point at 600
2 Tuning condenser stator kc end of dial Cit, Ci2 (Ist I-F
(ant.} in series with .01 trans.}
mfd.
3 1,600 ke Full clockwise (out| C8 [oscillator)
Radiation loop consist- of mesh)
ing of two turns of wire
4 18 inches in diameter. 1,400 ke Resonance on 1,400 C3 (antenna)
ke signal
SOCKET VOLTAGES
Type Plate Screen Grid Cathode Filament
12SA7 0V 90V 12v
Det.
12SK7 0V 90 1.V 12v
12SQ7 40V 12v
35L6GT 84V 0V 5V 35V
352567 114V 12y 35V

NOTE: All voltages are measured to common wiring insulated from chassis with a line voltage of 17 volts.

WwWWwWWw.americanradiohistorv.com
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Readers who file Servico Data in separate binders remove psge carefully, trim on dotted line for samo size as dats published heretofore.
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No.2e Rodo bems

—BY L.J MARKLUS—

Television Increases Auditorium Size
Rixty television receivers served as eleetronie
kunotholes for the overtlow audience at a recent
political gathering, At least thirty persons conld
witeh eaclt of the RCA television receivers which
were connected by eable to a battery of four tele-
visionn cameras mounted on a speecial baleony
only thirty-five feet from the convention hall ros-
trum, This first demonstration of a4 new fele-
vision application may bhe the =olution to the
limited seating problem of simall aunditorinms,

nori

Machine Imitates Phone Noises
An elaborate sound-effects machine which re-
produces all of the sounds made by or heard over
a telephone has been developed by technicians
of station WOIR in Newark for use during radio
drantas,
wori

Radio Eye For Microbe Hunters

Scientists at RCA Laboratories have developed
an  electron microscope  which magnities  tiny
micro-organisms asx much ax 100,000 times, Elec-
trons passing throngh the subject under stwdy are

magnets, producing images of objects which have
previously been invisible,
wor i

Engineers Build Talking Microphone
When visitors at a Philadelphia indnstrial show
axked questions betore i special WL miero-

phone, the answers came from the microphone
itself. The engineers of this station are eredited

wilth developing this unigque talking mierophone,

nori

Colleges Use Wired Radio

Iadio stations which have no assigned eall let-
fers arve being used at Brown University in
I'rovidence, Rhode Istand and at Willinms Col-
loge in Willinmstown, Massachusetts to bring re-
corded popular music, interviews with visitors
and eampus gossip to students in dormitories and
fraternity houses,  Since the signals are dis-
tributed over a wired r.f. carrier system passing
through underground condnit. there is no propa-
aation of radio waves aud the stafions are exempt
from control by the F.Ou0, A national advertiser
recently contracted for a seriex of daily news pro-
arams on these two stations, with students serv-

focused upon photographic tilm by powerful ing ax the news reporters,
NP _ GO HOME )
EIAE smm, 9/.,0: AN INCH -~ ?

\\}

M=M= Mg

f
)

.\»p--\/ ”
TRAILER RADIO SHOP. Charles PIGEONS AND RADIO.  Although  F.M. PROBLEM. The instruction
Hurt of Elkhart, Indiana brings his  carrier pigeoas often stop at radio  manual for the General Electric model
radio service shop to the door of each transmitters, they usually leave after HM-136A frequency  modulation  re-
customer, thus saving the customer the a brief rest. One persistent pigeon  ceiver specities that a 15,000-ohm re-
usual charges for pick-up and delivery refused to leave station WTAM in sistor and a S5 mmid. compensating
service, providing immediate repairs, Cleveland, however, despite attempts  condenser in an oscillator drift correc-
and keeping his own overhead expenses to scare it away., A station engineer tion circuit should be parallel and

at a minimum. The test bench, along
with all tools and equipment, are neatly it,
arranged in a streamlined two-wheel
trailer towed by his car. A dynamotor
operating from a storage battery and de-
livering 115 volts at 60 cveles a.c. could
be used to provide power for tests.

gineer 1ook the

took the bird home, fed it, and releascd
The bird showed up again at the
WTAM transmitcer.

miles out of town and released it. Agum
the bird returned to WTAM,
tuned to the wrong frequency?

separated by exactly 3/64-inch. Does
this mean that the serviceman of the

Finally, the en- future must include a feeler gauge, a
pigeon about seven micromecer, and a microscope with his
radio tools, or will instructions like

Was it this be changed to read ‘‘the thickness

of a worn.out nickel "

Page Fifteen
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J. E. SMITH

112 idea of mobilizing for defense in

order to preserve peace is now gripping
the attention of our nation. ISach person
will feel the many reactions from this
momentous task. Ilach person is giving
genuine support, thereby knitting onr na-
tion more c¢losely together.

But preparations for National Defense are
tending to affect our outlook toward the im-
mediate future. Many of us fear that long-
cherished plans may have to be laid aside
temporarily. In many industries, condi-
tions have changed radically within the
last few months, so that new opportunities
present themselves.

Radio plays an important part in our Na-
tional Defense program. Since Radio is
also your chosen field, I am taking this
opportunity to analyze the manner in which
our National Defense program may affect
you as a Radio man.

First of all, we have the indisputable fact
that the general public in the United States
is more interested now than ever before in
news broadcasts telling of the fast-moving

Page Sixteen

7/m Radic Train

By J. E. SMITH

President, National Radio Institute

Young men look to the future wondering how our
important task of creating a defense will affect their
lives. Mr. Smith, in this message which he has pre-
Eared especially for you, makes it clear that you
ave a solemn duty to perform for our Nation and
that this duty also presents greater opportunities to
trained Radio men.

events in Ilurope and the Far East. The
reactions of our own Government as re-
ported by Radio commentators are like-
wise eagerly received by the Radio audi-
ence.

Another important observation we can
make at the present time is that people are
listening to Radio entertainment today
more than ever before. I’erhaps this is
being done to counteract the many dis-
couraging news broadcasts. Important
speeches each attract additional listeners
who might otherwise leave their receivers
turned off.

Thus, Radio broadcasting has become a
vital influence in our daily lives. More
than 45,000,000 Radio receivers are now in
American homes, with thousands more
being purchased each day. Furthermore,
each Radio receiver owner is insisting that
his set be in good working condition so
that he will not miss a single important
broadcast.

Today it is no longer unusual to find a per-
son owning two, three or even more Radio
receivers. I’eople like to be near a receiver
regardless of where they may be—on a
camping trip, at the office, in an up-stairs
bedroom, or touring in an automobile. In-
creased receiver sales due to this desire for

www americanradiohistorv com
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extra sets means more work for every one
connected with the Radio manufacturing
industry. Furthermore, the increasing
number of sets in use and the desire to have
every set in working order is making Radio
servicing a more vital and more important
profession than ever before. We can
therefore conclude that the events which
have lead us into a National Defense pro-
gram will multiply the opportunities in
Radio servicing and in practically every
other branch of Radio.

Modern Army, Navy and Air forces require
reliable and fast communication between
each active unit. Radio is the best medium
for this communication, as experience in
surope this year has shown. In many
-ases, Radio is the only means of communi-
cating between moving units,

To provide, maintain and operate a com-
plete modern communication system for
an armed force requires thousands of Radio
operators and Radio service technicians,
To meet this demand, many Radio service
men and amateurs have already enlisted in
the communication branches of our armed
forces. But these will not be enough ; many
more young men with Radio training will
be required.

Many of the men who are now being drafted
for one year of military training will be
assigned to the Army signal corps and to
the other communication branches. Those
who have had their Radio training will no
doubt be given preference when these posi-
tions are assigned. Furthermore, we have
been told that those who are now taking a
course in Radio training will be encouraged
to finish that course, and may be given ad-
ditional training and practical experience
after they have completed their course.

The absorption of trained Radio men by
our National Defense program is reducing

the number of Radio servicemen available
for ordinary servicing work. Added to this
is the increased demand for Radio techni-
cians created by the rapid increase in the
number of receivers in active use. Never
before in the rapid rise of Radio broadcast-
ing has there been a greater demand for
trained Radio technicians. Clearly, Na-
tional Defense is creating greater oppor-
tunities in at least one field, that of Radio.

I honestly believe that the future of a Radio
man is more promising now than ever be-
fore. The relatively new fields of frequency-
modulation broadcasting, television and
electronic control will develop along with
the defense preparation. Trained men
should have new avenues in which to find
real opportunities for themselves in these
busy and rapidly expanding branches of
Radio.

There is no reason why a young man who is
soon to reach his twenty-first birthday
should be bewildered at all by the possi-
bility of conscription in the near future.
Likewise, men who are now within the
draft age limit should not give up their de-
sire to be trained Radio men, for in both
cases this Radio training will be of great
benefit to our Government, to the general
public and to the individual himself.

Men who cannot qualify for participation
in the National Defense program because
they are outside the age limit or for other
reasons, should not overlook the fact that
this country urgently needs trained Radio
men to take the place of those who are
now serving their country or who will
soon be called for service. By furnishing
competent Radio service to the publig,
these men will be helping our nation to
maintain its reputation for heing the hest
informed of all nations, and will thereby
be helping to bolster the bouds of freedom
and justice.

Page Seventeen
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Puzzling Radio Questions From Students

Filter Condenser Trouble

QuestioN : Although I harve wowr veached the
point arhere Iocan recognize fitler condenser
troubles, I wonder if therve is some simple rule
to point out whether the trouble is the input or
the output condenser, without harving to test
them individually,

Answer: With any radio equipment, a test of
the individual apparatus is alwayvs advisable,
Thix is the ouly =nure way, besides the substitu-
tion of another part. to determine definitely
whether a particular piece of apparatus is de-
feetive or not,

In regard to filter condensers however, there are
some indications as to whether the trouble is the
input or the output condenser,

When the input tilter condenser loses eapaieity,
dries ont, or becomes open, the d.e. output volt-
age will he muell lower than nermal, with per-
haps a <light incerease in the hum level,

If the output tilter condenser opens, the d. ¢, ont-
put potential will be normal. but there will he o
great inerease in the hum level. Oscillations and
losx of low frequencey response will also oceur
in some instances. There may be a drop in re-
ceiver sensitivity and volume,

As you ecan see from the forecoing, the input
filter condenser hax more effeet upon the operat-
ing potential than upon the hum level, while the
output tilter condenser hax practically the oppo-
site effect. Thix simple rale will provide a clue
as to which of the filter condensers are defective,
Of course, if low operating potentinls together
with conxiderable hum is observed., then both
filter condensers are probably defective,

What |s Delaying Television
QUESTION: Why is television not get on a com-
wmercial hagis?

ANSWER: About one year ago, television was
ready to go on a commercial schednle. However,
the Federal Comnmnications Conunission held
up the granting of the necessary licenses on the
srounds that there was not enough proof that
the present, standards <hould be acceepted. Sonie
of this ditliculty was due to the fact that several
different standards were heing used experimen-
tally.

During the paxt few months, the radio industry
has been studying this problem in detail and
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hax agreed to adopt a standard shich will he
acceptable to all broadeasters and to the Com-
nunications  Commission, some time carly in
1041,

Of conrse, television experimental stations have
heen broadeasting  under  their  experimental
licenses and developmental work has not stopped
at all. It is just the commercialization of tele-
vision that has been affected during the past
yeir by this ruling. If the new standards are
aceeptable, it appears that televizion will hecome
commereial within a <hort time.

It is impossible to make any definite statements
as to what changes in the standards may be
made. Investigations during the past few months
by engineers of the Columbia Droadeasting Sys-
tem seem to point to the fact that even the pres-
ent standards have not been made full use of.
However, as mentioned above, the entire radio
industry nmst agree on some standards before
commereial licenses will he granted,

Noise In Receiver

QuEsTIoN : My radio receiver is quite noisy when
it is first turned on. After operating for a feiwe
minutes, this noise secms to clear up. There is
alxo considerable hwmn during this period, I hare
found that a siz:ling sound comes from the filter
condenser arhile these noises arve present. What
is the troulle?

Axswer: The condition youn deseribe indicates
the approach of the cnd of the usxeful tife of
the filter condenser in your reeciver. Thisx con-
denser is apparently one of the wet type clectro-
Ivtic condensers,

After operation over a period of time, the forma-
tion of the electrolyte and the dieleetrie film
on the plite becomes less perfect. While the
condenser ix not bheing used, the dielectrie film
breaks down. When it is started up again, the
voltage applied forees the formation of & new
tilm, but during this time. conxiderable arcing
takes place within the condenser. An excessive
current is passed through the condenser. The
arcing causes a frying noise and furthermore
due to the poor film formation, some of the ca-
pacity is lost and hum will result, When an
cleetrolytic condenser acts in this manner, it is
approaching the end of its useful life and should
he replaced.

In a few instances. this trouble can also be
caused in a set having high operating voltages
if the bleeder resistor happeuns to open up. In
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Are Answered By

other words, electrolytic condensers are de-
signed to operate only on certain specifie volt-
ages, In certain high power receivers, the oper-
ating potentials may be quite high, approaching
the safe lhmit of the condensers. A bleeder re-
sistor in this case would be used to Keep the
operating voltage down below this point, If this
bleeder rexistor happens to open up, the voltage
may rise to too high a value, causing the con-
denser to break down intermittently. Thix ix
rather rare in modern sets, however,

Oil Burner Interference
QUESTION : My oil burncr creates considerable

radio interference, What should I do to cor-
rect this difficulty?
ANSWE First of all, get in touch with the

local distributor or the manufacturer of your
oil burner. P'ractically all of the larger oil
burner companies now have available various
forms of suppressors, as well as information on
reducing any radio interference caused by their
equipment. Yon will tind them glad to co-
operate. Therefore, the first thing to do would
he to obtain data for the specifie make and model
burner you have,

The installation of suppressors and other similar
apparatus is not advisable with some types of
burners except on recommendation of the manu-
facturer, ax it may be possible for the ignition
system to fail, permitting the furnace to flood
with oil and then ignite, which could cause an
exploxion. MTherefore, in case no recommenda-
tions can be obtained from the manufacturer or
i reliable burner serviceman, it is advisable first
of all to try shielding and the use of a4 ground on
the frame of the motor of the burner, Shielding
any high tension circuit is a eritical procedure
as the shield must he kept well away from the
high tension wiring to prevent trouble with the
ignition cirenit., Obtain shiclded ignition cable
or try enclosing exposed wiring in a large cage,
made of sereen wire, then ground the cage,

Limited Output In Midget Receivers
QuesTiON : I lire at a considerable distance from
any broadeast station. I have a small set which
does not give very good results, Is it possible
to inerease the output of this set?

ANSWER: Most of the midget radio receivers
are designed for use in and about the larger
metropolitan arcas, where powerful broadeast-
ing stations are located. Many people purchase
these receivers, however, that live beyond the

N. R. I. Experts

reasonible reception distance for such sets,
Most of the newer sets of this type have a
built-in loop aerial. By removing the back, you
will generally tind that the manufacturer has
provided a means for attaching a regular out-
door aerial to such a set, This may consist of
antenng and ground terminals. while in other
cises there may be short wires provided for this
purpose, Therefore, 1 would suggest the use of a
standard aerial wherever possible as the pick-
up ability of the aerial will help considerably
in raising the output from the set,

Where no such acerial connections are provided,
you can make one by simply winding a turn or
two of wire around the loop, in the same
direction that the loop wire ix run. In other
words, place a turn or two of wire about the
loop, just as if you were adding these tanrns
to the loop. then conneet the ground to one
terminal and the aerial to the other terminal of
this picee of wire, The coupling between the
wire mnd the loop will generally prove sufficient
to increase the output considerably.

Distortion In Receiver

QuestioN : I have a reeciver awhich distorts on
roice and sounds all right on mugical programs.

A omanw's rvoiee seems to distort acorse than o
woman's,  What acould cause trouble of this
sort?

ANSWER: When first heard this type of distor-
tion is indeed puzzling for it scems that the
trouble occurs on only certain types of programs,
It is not however the type of program which
eauxes the trouble bhut the audio frequencies
which are being reproduced by the loudspeiker,
If o variable ALK, signal was to be sent through
the speaker you would note the distortion on the
lower frequencies while the higher frequencies
would xound all right. As male voices are gen-
erally lower in frequencey thint most musical pro-
arams or female voices, the distortion is most
noticeable when a man is talking on the program,

In most caxes this particular type of distortion
may be traced down to the voice coil rubbing
either against the pole pieces or against metallie
particles or filings which have worked them-
selves into the voice coil aperture, The greater
movement of the voice coil at lew frequencies
cauxes the distortion to be apparent and at high
frequencies the rubbing may not even take place.
T'he remedy ix to elean the voice coil aperture or
recenter the voice coil,

Page Nineteen

WWW.americanradiohistorv.com


www.americanradiohistory.com

Perfected Plug-In Electrolytics Offer
Many New Possibilities

Of true signiticance to dexigner, numufacturer,
servicenuin and operator of radio and electronie
cquipment ix the perfected plus-in electrolytie
condenser now  mide  generally available by
Aerovox Corporiation of New Dedford, Mass,
Handling with the case and speed of radio tube
or vibrator changes, the plug-in feature permits
an clectrolytic condenser to be instantly removed

il

withont tools or troubte, for testing and replace-
ment. With the plug-in type, coudenser tests and
replicements can be made with mininnnn time
out.

Developed primarily for the U, 8. Signal Corps,
the plug-in electrolytic has offered very obvious
advantages to aireraft, police-radio and sound-
system equipment where continuity of service is
of paramount importance ; and now with its tran-
sition from custom-built item to standard con-
denser, the plug-in type cuan provide many new
possibilities in home and auto radios as well,

The clectrolytic section is hermetically sealed in
the aluminum can. The can top is spun over on
the soft rubber gasket ring around the bakelite
baxe, A veut in the cover allows slow escape of
gas or immediate relief of abnormal pressures,

It is pointed out that the plug-in condensers can-
not be incorrectly counected, for if the octal
socket is properly connected, the condenser can
go info circuit just that one way. Servicing op-
erations are materially simplitied with the plug-
in celectrolytic. Units can be instantly removed,
texted and replaced where needed.  Auto-radio
receivers ¢an be readily serviced in cars, with
the uxual 1-2-3 procedure of checking tubes, vi-
hrators and condensers, thereby cutting service
costs, 'The simplest of all tests—substitution—
becomes feasible with these easily interchanged
electrolytics,

Page Twenty

Chassis Supports

il

Nothing is perfect. Everything can he improved.
The quest for perfection goes merrily on and,
as a result, new devices are continually being
developed by men of ingenuity,

Our student, Morton K. Phelps, 1002 Weleh St.,
Little Rock, Ark.. sent us the above pictures,
illustrating his new chassis supports, No de-
tails were submitted with his letter and time
wits too short to get them for this issue of the
XNEwS, but the pictures tell the story quite com-
pletely.,

Looks like Mr. Phelps has something of real
utility which might prove very popular with
Radio servicemen.
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S Compiled Solely for Students and Graduates

NATIONAL RADIO INSTITUTE, WASHINGTON, D.C.

RCA VICTOR, MODEL VR-42
PUSH BUTTON ADJUSTMENTS

The push buttons should be adjusted for five 2. Loosen the five push buttons by turning in a
favorite stations after the receiver has had a brief counter clockwise direction one turn.
warm-up period. 3. Accurately tune in the first station by means
Any standard broadcast stations may be chosen. of the tuning knob.
The preferable arrangement is to adjust for stations 4. With station accurately tuned in, press in the
in the order of frequency, from low to high. first push button and tighten.
Proceed as follows: 5. Proceed in a similar manner to adjust the re-
|. Set the Radio-Phono knob to *'Radio' and turn mainder of the push buttons.
the range selector fo '"A'' band position. 6. Place call letter tabs in openings provided.
Poswae ~AC Y siodisid
Sowo £.{g‘rxrr ‘Jarr(r G A
8
. ) €25 ¢e6
BB O
o.
P:z:l 2w |o, 48 Vi Isroer
Teans £ ,}}:} Y ¢osc
2
e T@v 1 M vt
T\J'rtn»tf :5 a('f E E \( ‘,\‘.r‘.”
ZEL gy 3 R gk
hideb Tl BN | s$004C
Pruori s | e _(-Z | d$2(?‘J
1 — S
[ il
ALIGNMENT PROCEDURE
OUTPUT METER ALIGNMENT. If this method is keep the oscillator output as low as possible fo
used, connect the output meter across the voice avoid a-v-c action. i
coil, and turn the receiver volume control to maxi- DIAL INDICATOR ADJUSTMENT. With the gang
mum, condenser in full mesh, the indicator should point
to the extreme left (low frequency) mark on the
TEST OSCILLATOR. For all alignment operations, dial scale.

Steps | Connect test osc. out-| Tune test Turn radio dial to | Adjust the following

put to: osc. to for maximum peak
output
6SK7 |I-F grid through
| 0.1 mfd capacitor and (andq l-&F l.rla?n)
ground. 455 ke Quiet point between
6SA7 Ist  det. grid 600-800 ke L7 & L8
2 through 0.1 mfd capa- (Ist I-F trans.)

¢ | citor and ground
Ant. & Grd. Terminal

C-1 antenna*

3 Board 0t we Rock at 18 mc C-23 oscillator

4 Radistion Loop consist- 600 ke Rock at 600 ke C-21 oscillator
" _|inq of two turns of wire

5 | located 4 to & feet from| | 500 ke 1,500 ke C-4 antenna

receiver C-22 oscillator

When making adjustments 4 and 5 the chassis must be in the cabinet, the loop connected, and all leads

in their normal positions. When mounting chassis in cabinet if calibration does not line up with dial scale
mounted on cabinet, move pointer to agree with dial scale on cabinet.
*|f two peaks can be obtained, use low frequency {maximum capacity) peak.
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FIRESTONE MODEL
8-T 12548

This ix often caused by one of the LI, terminal
Ings intermittently shorting to the bhack of the
londspeaker.  Either insulate the hugs or bend
them so that the short cannot reoccur.

INTERMITTENT

wori

ATWATER KENT
MODEL 206
Oscillation on the short wave hand may he elimi-
nated by moving the control grid lead of the 2A7
type tube foward the front of the receiver,

OSCILLATION

nri

GRUNOW MODEL 1191 DEAD
Check the 05 mfd. condenser in the plate supply
cireuit of the second L1 tube. 1f the condenser
has shorted check the 2,000 ohm resistor associ-
ated with it ax the resistor has probably burned
out. In many instances both the condenser and
resistor may be entirely eliminated. However if
this causes oxcillntion other parts of the same
size should be installed. The replacement con-
denger shotild he rated at 600 volts,

nori

GRUNOW MODEL 5-B WEAK AND
DISTORTED
10 the voltages are low and the (ilter condensers
test. correctly the diflienlty is due to a high resis-
tanee <hort between the terminals of the 2075
rxocket eaused by some of the sealing compound
in the filter condenser can leaking in hetween the
layers of the socket, Install a new socket.

wori

PHILCO MODEL 45 SIDE BAND CUTTING

AND OSCILLATION
To eliminate this condition increase the value of
the cathode bias resistor for the first L1 tube
to 500 ohms then realign the 1.1, amplifier.

Newd in your serrice notes.
To qualify your note for the News pou must harve obserrved the
same trouble on tico ormore identical roocivrers

The Service Forum

Conducted by

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

We awill re-word them for publication

PHILCO MODEL 38-2670 DEAD
If a circuit disturbance test shows all stages to
he alive the difliculty is due to a poor contact in
the wave hand switeh, Bend the contact =o that
a wood connection is establixhed.

nri

PHHLCO MODEL (T2 OSCILLATION
('heck the connections hetween the rotor of the
tining condensers and the chasxiz, Clean and
bend the spring to obtain o hetter contact, A
little sandpaper may be used to ¢lean {he spring
contact.

nri

PHILCO MODELS TII-4,
TH-5 AND TP-5

This is generally dune to a eathode to heater short
in either the detector, tirst audio o ontput tube,
These tubes may hest he cheeked by actual trial
of others ax the short may not always show up
in a tube tester,

HeM

-n i

PHILCO MODEL 5 TRANSITONE HOWL

An intermtittent howl is sometimes due to the
terminalg of the ontput transformer making con-
tact with the volume control terminals and
shields, To eliminate the trouble, insulate the
output transformer terminals either with paper
or tape.

PHILCO MODEL 5 REPLACING LID
When replacing the lid of the receiver care must
be taken so that no parts in the set are damaged.
The speaker ¢able should be placed toward the
vibrator end of the housing and the condenser
platex should be fully in mesh =o that they cannot
he bent by the speaker field or cable.
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PHIIACO MODEL 5 IMPROVEMENT
On some of the early Model h reeeivers a frying
or erackling noise may be heard. In some cases it
is dne to the vibrator and in others to the 6A7
type tube. To remedy the difliculty remove the
arid clip from the grid cap of the 6A7 tube and
remove the grid lead from the clip. Using a
stranded wire of abont the same size as the grid
lead connect it to the grid elip and wind five
turns of wire aronnd the elip. Then splice this
wire and solder to the grid lead. Recomnmect the
elip to the eap on the tube. This makes an LRI
choke of just the proper size which will eliminate
practically all sueh complaints. In more ob-
stinate cases, wind thirty turns of No. 16 cotton
covered wire aronnd a lead pencil. Withdraw
the pencil which leaves an air core choke which
must be installed in the A lead between the low
voltage R.F. choke and the heater terminal of
the 81 type tnhe. IKKeep the choke in the vibra-
tor section of the base. Solder and tape the
splices to prevent further trouble.

nri

FADA MODEL F-35AT SQUEAL
A high pitehed squeal at about the mid-point
setting of the volume control can be eliminated
vy winding 25 turns of ordinary hook-up wire
around the 12Q7G'T coutrol grid lead and ground-
ing the wire to the chassis. The wire acts ax a
shield and prevents pick-up by the control grid
lead.

nrit

MECHANICAL NOISE

RCA 0-11 PHONO-
GRAPH MOTOR
Mechanical noise can be reduced by loosening
the two serews whieh hold the governor shaft
bearing and adjusting the eccentric bearings in
order to obtain a desirable running clearance he-
tween the worm and the gear.

nri

KADETTE MODEL 36 WEAK RECEPTION
Look for a leaky .02 mfd. 400 volt condenser he-
tween the plate of the 75 tube and the grid of
the 41 tube. Use a 600 volt replacement.

D. A. TRICE, West Virginia.

nri
GRUNOW MODEL 681 DEAD

T.ook for a shorted plate to chassis 006 mfd.
condenser,

D. A, TRICI, West Virginia.
nor

GRUNOW MODEL 12B

INTERMITTENT
RECEPTION
Defective volume control. replace.
. A, TRICLE, West Virginia.

nori

RCA MODEL 210 DEAD
Check the output transformer secondary winding
for an open civeuit.

D. A. TRICE, West Virginia.
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DEAD
Remove

RCA MODEL Té6-1
LF. coil lugs shorting to ean shields.
shields and insulate,

D, ATRICE, West Virginia.

nri

WEAK AND
INTERMITTENT
Look for a broken (or loose internal) .01 mfd.
condenser comected from the plate of the 1st
andio tube to the grid of the 616 ontput tube.

D. A. TRICL, West Virginia.
H P

PHIL(CO MODEL 3%-116

RCA MODEL 9K?2

SCRATCHING

NOISE
If a scratehing noise which sounds like a leaky
tilter condenser is noted and the noise gradnally
increases in intensity, check the hnm controls
that shunt the filament windings of the two
634G ontput tubes. The contact arm on the po-
tentiometers seems to arc between the arm and
the resistance wire. A good cleaning with carbon
tetra-chloride and the application of a lubricant
will correct the tronble.

JOIIN FOOTTIT, Montana.

n i

DETROLA MODEL 102 WILL NOT LINE UP
If this receiver eannot bhe properly aligned using
the recommended intermediate frequency of 406
ke, try an LF. of 370 ke. Evidently a few of
these receivers were released using an LK. of
370 ke, instead of 450 ke, as stated in the service
instructions. By aligning at the wrong I.F. blast-
ing. fading, and insensitivity on the lower fre-
quencies will be encountered.
RUFFNER TIIOMI’SON, West Virginia.
nori
STEWART WARNER
MODELS 5R4, 5R5, 5R6,
AND 5R7

INCREASING
SENSITIVITY OF
5R IN CHASSIS IN
WOOD CABINETS
In those locations where extreme sensitivity is
neeessary in a radio set, the SR wood cabinet
models (514, HIRH, 5RE and HRT) can be stepped
up by the introduction of a slight amount of re-
generation. This change can easily be made as
follows: Disconnect the .05 mfd. condenser #23
from the suppressor grid terminal of the 12SK7
socket.  In the Underwriters approved sets
(Model 03-5RR, ete.) connect it instead to the B—
terminal of the volume control. This is the
terminal nearest the 128Q7 socket. In non-ap-
proved models (07-5R, ete.) connect condenser
#23 to ground. After the condenser change has
heen made, realign the recciver. It is especially
important to re-adjust trimmer #9, the broad-
cast oscillator padder, exactly as explained in
the service instructions. When aligning, keep
the chassis away from the loop or oscillation
miy occur. This change cannot be made on any
of the plastic cabinet 5R sets (5R1 and 5R3).
The plastic cabinet sets of this series will oscil-
late if they are stepped up beyond the present
limit of sensitivity by this means.
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Clarcence Stokes LA Lam

Dr. Geo, B. Thompson, I7 1,
Allen McCluskey, Alfred E, Stock
Earl Merryman
Louis L. Menne

President
Vice-I'res.
Vice-I'res
.Necretary
Executive-Secretary

Oliver

Nominees for Office During 1941

The campaign for President of the United States
is now a matter of history. But there is still
an election of our own to be decided, for Oflicers
of the N.IR.I. Alumui Association for 1941, Every
member of the Alumni Association is a qualified
voter and we urge all of our members to submit
their ballot,

The nominees for President, as
determiined by the votes sub-
mitted since the last issue of
the News, are Dr. George B.
Thompson of Los Angeles, and
John Stanish of Detroit, You
are now requested to choose he-
tween these two men for Presi-
dent,

Dr, Thompson hias long been a
loyal member of the Alumni Ax-
sociation, Ile has several times
served as one of our Vice Presi-
dents. You may remember Dir,
Thompson’s inspiring article in
the June-July, 1939 ixsue of Na-
TIONAL Rapio NeEws on ““The
1Tome Study Systen.” Among other things he
said this:

“T'o my way of thinking the 1lome Study system
of learning is the great modern democracy of
self-cduecation, It breathes the spirit of a new
educational freedom. It ix the way to get what
you want in spite of obstacles. It is self-sus-
taining, economieal, and well within even a small
budget, without inenrring any deficit, so that
it falls easily within the financial reach of every
ambitious student. The student is in a class
by himself with unlimited time at his disposal
in which to complete his lesson, and with un-
limited help at his call. The lesson texts are,

comparatively, inexpensive and expertly pre-
piared to cover exactly the desired field. They
obviate the college system of depending npon
notes taken at lectures, The texts are from
point to point definite and clear. and are Kept
freshly revised and up-to-date—even up to to-
morrow in anticipating what is to come. By
carefully marking his texts at
the most important points, and
by making a personal reference
index the student can quickly
turn to any desired topie with-
out loss of time.

“During the years since my
eraduation fron college where 1
received my degrees (13.Sc.. M,
N, and M.12) 1 have completed

1 twenty-three Iome Study or
‘ oxtension courses, My first was
-
M., degree. Following thix 1
took Civil Service examination
for Contract Sargeon at IHono-
lulu, T'hat was a long time ago,
miles from civilization at that time, and I pro-
ceeded to forget all about it. Many of these
courses were along the line of my chosen profes-
sjon ; others were not so closely allied, but were

l in 1904, three years after my
f
'3 d

and Honolnlu was nuny ocean
of a scientific nature, snch as Radio.

=No I ean speak of the value of [lome Study work
from the standpoint of experience, I gradwited
some seven years ago from N, R, L, and can say
without reservation that any young man who
is interested in eleetricity and any of its mani-
fold applications to industry sueh ax telegraphy.
Radio, public address work, sound, television, or
in any of the allied fields, can make no mistake
by taking advantage of what the National Radio
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Institute has to offer; this is with the assurance
that he will not be disappointed.

“Of course, I need not say this to any N. R. T.
man. But in a closing sentence T would like to
sy to every young man who feels the tingle in
his blood to begin at the bottom in Radio, or
to do advanced work, or become a better Radio-
trician in the serviee field, or to keep in touch
with the unlimited application of Radio princi-
ples in the rapidly moving industries of the
country which are daily inereasing with gathor-
ing momentun, set aside a definite part of your
time for self-improvement, for cach hour you
give to study will pay you handsome rewards.
Your destiny is in yonr own hauds—muake the
most of it,”

I'rom the above you will quickly gather the im-
pression that Dr. Thompson is a true friend of
home study stundents and that he is a real leader
of men,

A worthy opponent for Dr. Thompson is good and
faithful John Ntanish of Detroit. Stanish is
Chairman of Detroit Chapter of the Alumni
Association. IIe has done an exeeedingly fine
job for our Detroit members and, we understand,
he has been drafted for another term. Stanish
is one of these pep fellows who hits hard and
straight from the shoulder. Ile is a suecess-
ful business man in Detroit where he is highly
regarded as a ‘“‘go-getter.”

Lither Dr. Thompson or Jolm Stanish will make
a fine President for our Alumni Association.
‘This is strietly an honorary office and it is too
bad that both cannot be eleeted becanse both
are fully entitled to this recognition.

In the contest for Vice Presidents we have eight
nominees, four of whom are to be elected. M-
Cluskey of Birmingham and Oliver of Detroit
have been ve-nominated. McCluskey has long
been one of onr most loyal members and Oliver
has for years served as Secretury of Detroit
Chapter. They have been faithful in their ser-
vice to onr organization.

Alfred Stock of New York is again a nomince
this year. He is a past chairman of New York
Chapter. Stock is very popular and he will again
run a strong race this year,

Touis J. Kunert, Seeretary of New York Chapter
again has received deserved recognition. He
is a conscientious worker, attends Chapter
meetings regularly, keeps his records and re-
ports in a business-like way and has demon-
strated real excentive ability. Kunert was a can-
didate for President of the N. RR. I. A. A. in 1937
but ran second to Pete Dunn in a tight contest.
Iis devotion to duties entrusted to him, his fine
character, qualify him for the oflice of vice-
president and he will have strong support.
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Charles West of San Franeisco is nominated by
the strong vote he received from the West Coast.
It would be mighty nice to have one of our Vice
'residents loeated in San Francisco.

d Sorg of Chicago has a large following., Sorg
is & past chairman of Chicago Chapter and was
a candidate for Viee President last year. Bd is
the type of fellow who never hesitates to give
his own time freely in any cause and his work is
greatly appreciated by the Chicigo fellows,

Pete Dunn pops up again as a unominee. Pete
served our Associition as President for four
eonsecutive terms. We had to amend the hy-
laws to get him out of there. As a matter of
fact it was Dunu who suggested the amendment
because he felt that other men should have the
honor of oflice and, by limiting the President
to one term, there would be more interest in
our elections. This was a noble, unsclfish ges-
ture on the part of Duun. But his many friends
still are loyal to him and again he is a candi-
ditte—this time for Vice President. I’ete, by the
way, is chairman of Baltimore Chapter.

Charley Fehn of Philadelphia is a nominee for
Vice President, completing our slate of cight
candidates, four to be elected. I'elin is past chair-
man of P’hiladelphia-Camden Chapter and this
year is Treasurer for that Chapter. Charley is
one of these fellows who is a glutton for work
and who never falls down on any job he aceepts.

Then there is the oflice of Secretary with our
ever faithful friend, Earl Merryman, who like
Niagara Falls, is still running. Competing for
the office is J. J. Jenkins of Washington, I). (..
a man who is thoroughly capable and who will
poll plenty of votes.

The office of Executive Secretary completes the
ticket. I. I.. Menne is a candidate for re-election.
IIis work in the interest of the Alumni Associa-
tion is known to all our members through the
reports which are given in these columns each
ixssne. John W. Nally who competes for the
otlice is a peach of a fellow. Ile is Radio opera-
tor for the Washington, D). C. ’olice Depart-
ment and holds the degree of Bachelor of Lllee-
trical Engineering. ITe is a real credit to our
organization,

Please turn to the ballot on page 30. Only a
few minutes will he required to mark, sign and
mail it. Remember that all elected oflicers will
serve for a term of one year. Support your
Alnmni Association by casting your vote in this
clection. The Polls close December 30, 1940,

The results of the election will he annonnced
in the next issne of the News. Kindly mark your
ballot and mail it now. Every member of the
National Radio Institute Alumni Association is
urgently requested to vote.
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New York Chapter

Chairman Gordy hax been giving us some inter-
esting talks accompanied with demonstrations,
Gordy always comes to the meetings well pre-
pared with radio parts which he fully explains
for the enlightenment of our members who may
have questions regarding them,

Our big fall meeting was lield at our regular
quarters at 12 8t. Marks I'lace, New York City.
The hall was tilled to the last ehair. The special
attraction was a “Radie Information, IMlease”
program conducted by Mr, Kaufman, Director
of Edueation and J. B, Straughn, Consaltant,
both from N. R, I. 'Those present were requested
to write out any Radio problems they desired
dizcussed and Mr. Kaufman and Mr, Straughn
analyzed the problems and gave the solution. It
wias an interesting meeting with never a dull
moment becanse of the variety of practical
questions and beneficial discussions,

Mr. Menne, Executive Seceretary of the Alumni
Axsocintion was alxo present and preceded the
technical part of the program with a talk on
“Information plus Inspiration.”

A surprise vixitor was Clarenee Stokes, PPresi-
dent of the Atumni Association who dropped in
on us with a delegation of memhers of the Phila-
delphia-Camden Chapter, Stokes also made a
fine contribution to the success of the meeting
with an enthusiastic talk regarding the value
of membership in the Alummni Association, Stokes
has the happy faculty of injecting his jovial
personality into everything he says and his talks
are always well received. We hope all of those
present from Philadelphia will visit us again
soon and we promise to return the compliment
by dropping in on them at their headquarters
before long.

The fraternal spirit which is manifested by
these exchanges of vixits, by the inspiration
brought to us by men from headquarters includ-
ing Mr. Smith, Mr., Kaufman, Mr, Straughu, Mr.
Menne and others is very much appreciated by
our members and does much to encourage us in
our own efforts to help one another,

In thix connection it should be reported that
a nunber of us will aceept the invitation to be
present at  the I’hiladelphin-Camden Chapter
socinl meeting, soon to he announced. at which
time we also expect to aganin meet 1’ete Dunn,
Chairman and a bunch of the fellows from
Baltimore Chapter,

No report is complete without a reminder that
visitors are always welcome at our meetings,
helld on the first and third Thursday of every
month, at Damanzeks Manor, 12 8t Marks Place,
New York City. The only requirement is that
vou be a student or a graduate of N, R, T,

1.. J. KUNERT, Sceceretary.

Chicago Chapter

News from Chicago ix vague owing to an un-
fortunate conflict in dates. A meeting was held
at which it was decided to hold a business meet-
ing to be followed by a =ocial meeting, with an
invitation to the Executive Secretary to be
present. These meetings, however. were sched-
uled for the week during which Menne was to
visit New York Chapter by previous commit-
ment. Nince no one has yot figured out o way
for a fellow to he in New York and Chicago at
one and the same time, it was necessary for

Menne to extend his regrets to Chieago and ask
whether the special meetings could not be post-
poned for two weeks, This will probably be done
and a full report of these meetings will be given
in the next issue of the NEws,

Chicago Chapter at one of its dances. The
fellow in the immediate front is Ed Sorg who
acts as Master of Ceremonies and sees that
everyone has a good time.

is also conxidering changing
both the dates of its mectings and its head-
quarters, but word hax not heen received re-
warding these proposed changes,

Chicago Chapter

nori

"They say the music will keep my mind off the
operation!"
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Here and There Among Alumni Members

Carl E. Bolin of Bohn Radio & Sound Engineer-
ing, Iort Wayne, Ind., was in to see us recently.
Ile is one of the top sound men in Northern
Indiana and received wide publicity for the in-
stallation of the Tower Chimes in Graee Luth-
eran Church, Columbia City, Ind,
nori

Herman Doberstcin of Philadelphia was mai-
ried reeently. Ilis wife waits outside the hall
while he attends Chapter mceetings. The boys
Eid him about that but when he walks down the
strect with his honey bhunch Doberstein looks
hack over his shoulder and—docs he have the
last laugh.

nori
Stokes Gresham, Jr., is now Chief Engineer at
Station WBOW, Terre IHaute, Ind.

nori
Harold Durham recently was takcn on by Station
KOCY, Oklahoma City, Okla., as a menber of
the Enginecring Staff. 1t's his first job since
graduating and he is mighty happy about this
promiging connection,

nri
Lon Kunert of New York reports that he recently
lost his father-in-law. I.ou had great admira-
tion for his father-in-law and feels his loss
keenly, We've met Mrs, Kunert, and to her as
well as Lou we extend our sincere sympathy,

nri
Frank Vetter of Paulding, Ohio, has been girv-
ing some lectures in Radio Theory to high school
studcents.

1, 1.
n i

Earl Bennett, former President of our Alumni
Association, sends greetings to the members of
Baltimore and Philadelphia Chapters, many of
whomn he met in person on his visit in 1939,
nori

Congratulations to Mr. and Mrs. Joseph Duba-
noski of Manchester, Conn., on the arrival of a
baby hoy. Mr. Dubanoski hopes his youngster
will inherit his Radio ability 8o that he too may
get the extre things in life that have come to
his daddy.

nori
One of the most adventuresome jobs in radio at
the present time is Radio Operator on bhoard
ship. Edward 'T. Dillon writes an interesting
letter from on board the S/8 W. W, Bruce of
the Contincntal Steamship Company out of Bal-
timore. Getting well over two thousand dollars
a year, inclnding board and room. Wonder what
these Radio Operators do with all that dough
with no plaee to spend it—until they reach port.

nori
They tell a story about Norman Kraft of Phila-
delphia, Some one stuek his head in the door
during a recent mecting and yelled, “MeGuire.
pour house is on fire” Kraft ran out of the
nmeeting and dowen the street for a block when
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he suddenly came to a
skidding halt and said,
“Heelk, my name isn't
McGuire.” Belicve it or L5
not!

nri
Joseph Batranik of Mil-
wankee, Wis,, is em-
ployed as Inspector for
Zenith Radio Corporation. At the same time he
is making all plans to start a Radio shop of
his own.

nori
(feorge Paync is doing a fine job as Radio scr-
vieceman for Sterchi Bros., Inc., at Athens, Ga.
nri
Clarence V. Rose, who was in the Army Air
Corps when he completed his N. R. 1. course has
since been assigned to a bombardment squadron
as Radio operator on a bomber.

7 1.
n t

John R. Munn is Chief Radio operator for the
Bloomington, Ind., Police Department. His du-
tics consist of maintenance of the Radio equip-
wment, dispatehing of cars and general work as
a Desk Sergeant. He says his work is very
interesting.

nri
Ivan A. Divens is conneeted with the 2nd Com-
munications Squadron, A.C. Langley Field. Va.
Ilis Radio training is serving him well in the
xervice of Uncle Sam,

nri
Jack Watt of Antonagon, Mich., lost most of
his posscssions in a fire. He i3 well on the way
to a new start, howerver.

wor i
Ilduardo II. Rivera of Puerto Rico on September
1 was assigned as Radio Operator of Master
Station WWIX of the 17, 8 TForest Serviee, lo-
cated at Caribbean National Forest.

nori

Send your items for this page to the Editor,
NATIONAL RApio NEWS., And don't be 20 back-
ward ahout it, please.

nri
Putting one little word after another whatever
happened to Charles McDormand who attended
Baltimore Chapter meetings quite regularly and
always brought his camera with him. We miss
you, Mc.

n i
From Philadelphia wc hear that Norman Hafter
is the proud daddy of a baby girl. And they
tall us, too, that good looking Louis Michalski
was married reeently. No wonder he ducks right
home after the meetings.
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Philadelphia-Camden Chapter

We have been holding our meetings as nsual, at
the Longshore Radio Service, 4711 Longshore
Street. We have been reviewing some of the N,
R.L textbooks. The fellows like these reviews
because they are given an opportunity to ask
questions to elear up points and this leads to an
interesting and profitable informal discnssion.

Our Chairman, Norman Kraft, acted as leader at
one of our mectings at which time we discussed
Signal Tracing. At another mecting Charley
IFehn gave us a fine talk on Ohms and Watts,

At our most important recent meeting Mr. Kauf-
man and Mr, Menne of leadquarters were our
guests, Mr, Kraft turned the meceting over to Mr,
Menne who opened proecedings with an inspira-
tional talk which got the fellows in just the right
mood for what was to follow. Mr. Menne then

4

W,

EdP &

Z

presented Mr. Kanfinan, Director of Edueation,
N.R.I,, who gave ns a fine talk on Irequency
Modulation. Mr. Kaufman spoke for more than
an hour and a half. Following this lecture a
number of questions were asked from the floor
which were answered by Mr, Kaufman in a thor-
ough and understandable manner,

IFollowing this Mr. Menne turned the meeting
back to our permanent Chairman, Norman Kraft,
who made some approprinte remarks and then
presented our Alumni President, Clarence Stokes,
Ie was enthusiastice in his praise of thie benefits
which are derived through our Alumni Associa-
tion and, as a resutt of his talk, a number of new
members were received including James Sunday.
M. J. IHanlon, W. 8. Angenly and Raymond
Drown. Stokes then introduced all of the oflicers
of our Local, some of whom made brief remarks,
Door prizes were presented to a number of lucky
fellows, Sixty-eight attended this meeting and
most of them promised to be with us regularly.

A number of our members are planning a visit
to New York Chapter under the leadership of
Stokes and our ever enthusiastic Treasurer.
Charley IFehn. Other fellows who have worked

hard to help build up our Chapter to its present
prominent place among lLocals are Dert Champ,
Ilerman Doberstein and A. Wyoczansky, not to
mention yonr humble secretary.

Before the expiration of the terms of our 1040
oflicers, our Chairman is planning to hive a group
photograph made as a keepsake in memory of
one of our most active years.

As this issue goes to press we are planning a
social meeting. The tentative program is a honey
and we hope to have all of the members of our
Chapter present as well as a large number of
guests, Notices will be mailed in due time.

We are also planning to move our meeting place
to larger quarters. This is still in the hands of a
committee and we may have some information
on this for the next issue of the NEws,

L. A. MicHALSKI, Secretary,

ET\ADEV NV
\NE \\D/ /NE—/

Baltimore Chapter

Mr. Stranghn of leadqguarters has talked to ns

on a number of oecasions. Mr, Menne has also
made the trip to Daltimore rather regularly.

In recent meetings we have been studying Code
under the able direction of our member. Mr.
Rathbun, The fellows have beeome so deeply in-
terested in this study they have cexpressed a
preference for it over other subjeets, for the
present, so it is our plan to continue this Code
study with some other subjects interspersed to
give us variation.

Pete Dunn, our Chairman, is getting behind the
movement for our annual dance and that means
action. 8o we may have some news on this very
soon.

We like our present plice of mecting because it
is roomy, convenient to reach and has every
facility desired. So you will always tind us in
session on the first and third 'Tuesday of the
month at IFFishpaw's I1all, 2nd floor. Baltimore
and Gilmor Streets, Mecotings are ealled to order
at 8:15 I'. M. Come up and see us sometime,
. O. k. GraLLEY, Seceretary.
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Election Ballot

Il in this ballot carefully, following instrue-
tions given on page 25, Mail yonr ballot to Na-
tional lleadquarters inumediately.

FOR PRESIDENT ( Vote for one man)
[ John Stanish. Detroit, Mich,

Dr. Geo. B. Thompson, Los Augeles, Calif.

O

FOR VICE PRESIDEENT
(Vote for four men)

I°, 15. Oliver, Detroit, Mich.

Allen MeCluskey, Birmingham, A,
Edward Sorg, Chicago, TH.

Charles West, San Fraucisco, Calif,
Alfred Y. Stoek, New York., N. Y.
Chasx, J. Fehn, Philadelphia, I'enna.

Louis J. Kiunert, Middle Village, N. Y.

Oo0oooo0oaoao

’eter J. Dunn, Daltimore, Md.

FOR SECRETARY (Vote for one mau)

d

Isarl Merryman, Washington, D. C.

J. 0 Jenking, Washington, D, €,

O

FOR EXECUTIVE SECRETARY
(Vote for one man)
O L. 1. Menne, Washington, D, ¢,
O John W. Nally, Washington, D, ¢,
SRIGN HERE:

Your Name

Your Address ... o v i,

Polls c¢lose December 30, 1840,

Mail Your Completed Ballot to;

C. ALEXANDER, BOOKKEEI'ER
NATIONAL RADIO INSTITUTE
16th and U STREFTS, NOW,
WASHINGTON, D, €,
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Cut or tear carefully along this line.

Detroit Chapter

Chairman Stanish gave us a talk on the installa-
tion of auto radios stressing important steps in
the work. Stanish specializes in this work at his
progressive service station and he is fully quali-
fied to do justice to the subject.

Ntanish recently made a husiness trip East and
dropped in at Headguanters in Washington where
he conferred with the EKxecutive Secretary and
others. Stanish was very favorably impressed
with the building, equipment, and personnel at
N.R.L

{ Not much news this time, but plenty of spirit

at Detroit Chapter.
Menne soon.

We expect a visit from

Nome equipment has been added to our test
beneh. This equipment is for the benefit of our
members and visitors, who are N.R.I. men, xo
come to xee ns on the second and fourth Thurs-
day of the month, at Vernor Super Station, 2500
Jox. Campau. We meet at 8:15 I*. M,

F. lKakL OLIVER, Secretary.

Don't Quit!

When things go wrong—as they oft times will;
When the fight yon're making is all ‘up hill™;
When funds are low and debts are high

And you try to smile but are forced to sigh;
When cares sap your energy, every whit—
Rest, if you must, but don’t you quit!

Life is strange. with its twists and turns—

Axs, sooner or later. each of ns learns—

And many a beaten man turns about

When he might have woun. had he stuck it out!
Never give up! Nor pause to fret!

You may arrive with one more step!

Success is failure turned inside out—
The “silver tint™? of the **clond” of doubt—
And you never can tell how elose you are;
1t's often near when it still seems far.

So, still tight on when yoi're hardest hit!
i It's then, most of all, you shouldn’t quit!

H —Anonymous,
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One of Many Similar Letters
“The N. R. I. Plan For Getting Practical lNx-
perience At Ilome.” by Mr. Joseph Kaufman,
N. R. 1. Director of Educiation, was swell.

lemintaxo B Rurz,
Cebu City, Philippines,

nori

Jay and Oazzie

Novel Radio Ttems and Electronies, Ine, are two
of my favorites. I located an electrie fence trans-
former by Jay and Ozzie's Iallowe'en story
last year, Flectronics, Ine, offers ideas to experi-
menters,

WiLLiaM L. TJoSWELL,

Wilson, N. C.
nori

Laboratory Page and Service Forum

I think NATIONAL RAD1O NEWS is one of the most
interesting magazines ever published., T look
forward to the Laboratory Page and the Service
Forun.
ITexry Giroun,
Sao "aulo, Drazil,
wor i

Is Proud of Our Magazine

NaTtioxaL Rapio News is of more interest to me
than any publication I read. for I feel that, be-
ing a member of the Alumni Association, it is
partly mine, so naturally I take great pride in
such a husky little magazine,
THoyas I3, LovE,
San Jose, Calif,

“nri

From An Alumni Member

I want to tell you that T am proud of being a
member of the N. R 1. Atumni Assoeiation and
will help in every way possible to foster the
well being of the Association.
ELROY SCHIZKOSKE,
P’embroke, Ont., Canada.

A,

A i

LA

Booster for Puzzling Radio Questions

“Iuzzling Radio Questions” are just the thing.
I sce Jay and Ozzie are back on the scene again,
so don’t let me miss any issue of the News, 1
have been trying to follow the editorial by Mr,
1aax on “Decision.” T am getting results,
1R. A, TIERDER.
Trma, Alta,, Canada.

Plan for Getting Practical Experience
I was very much interested in Mr. Kaufman’s
article on the plan for getting practicnl servicing
experience at home, I believe, if he were to con-
tinue such an article as this, we students would
be able to progress more rapidly,
ITAroLD 11, PARKER,
Oak "ark, THineis,

nori

Business-Getting Ideas
Congratulations on the fine article, “Changing
PPush Button Radios to New  Frequencies,” 1
especially liked the introduction in italies: its a
great business-getting idea for serviee men., 1
am sure that the forthcoming frequency shift
is creating a ot of interest in the Radio world.
1. for one, would like to know how the frequency
shift will cut down station interference. Der-
haps in some future issue, another articte will
explain this,

STANLEY GLADYS,
Arborg, Man., Canada,

nori

We Like This .
I enjoyed my first copy of NaTioNatn Ranio NEws,
Al the information I can get on servicing is like
fce eream to me, and believe me, the NEWS is
chuck full of just what T want, IFrom start to
finish there ixn’t one word goes by unappreci-
ated. The Novel Radio Item page is of great
interest, too,
WessoN I'. DICKINSON,
1lighland Park, Mich.
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DeForest Day at the Golden Gate
International Exposition

Lee DeForest was appropriately honored on
September 7 oat the Golden Gate International
Iixposition on Treasure Island., The day was

dexignated as “DeForest Day.”

The Veteran Wireless QOperators  Association
bestowed upon Dr. DeForest the Medal of Honor.
as well as an Engrossed Scroll entitled “Living
Tribute,” which was autographed by leading
members of the Veterans Wireless Operators
Association.

Dr. Lee De Forest

Dr. DeForest was tendered a Testimonial Luneh-
eon by the City of San Francisco, on which
occasion the mayor's representative presented
Dr. DeForest with the Golden Key to the city.

In the evening there was a banquet. Both of
these events were broadcast from coast-to-coast
over the Mutual Broadceasting System. Many
messages of greeting from prominent Radio ofli-
cials were received and read, including a tele-
gram from J. I2, Smith, I'resident of the National
Radio Institute who said:

“Congratulations and best wishes from our cn-
tire staff on this Delorest Day. May our students
and graduates continue to be inspired and en-
couraged by the crample of your great work.”

Dr. DeForest was similarly honored at the New
York World’s Fair. The National Radio Institute
is extremely proud of the fact that Dr. Delorest,
the ~Father of Radio,” is a member of its Ad-
visors.

At present Dr. Dellorest is busily engaged in
working out a number of interesting inventions.
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