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/?acééa 4 An
Eadential jmfudﬁuf

In these days of great national emergeney,
men and women are literally glued to their
radios. Not only do they listen for news of
developments in the war, but. more impor-
taut, for news of dangers hecause of the war, No one need
cmphasize the great value of radio as a serviee to the public
in the world of today.

With governmental restrictions on the building of new re-
ceivers becauxe exsentinlmaterials are more nrgently needed
for military purposesand with the tremendous inerease in
listener intevest, many neglected receivers are heing brought
hick into service. These receivers need attention, The radio
serviceman is finding a ereater denand for his seevices, as
well as a greater appreciation of his ability,

Radio operators are needed in many branches of civilian and
covernmental services, Radio techinicians arve needed in
laboratories.

Riudio, a faxcinating plaything of a decade ago, ix today a
vital, indispensable communication svstem. To NI stu-
dents and graduates who arve serving the publie and our
covernment, I sayv—wmore power to vou. You are an im-
portant cog in onr victory progrian. To you who are prepar-
ing for these jobs. I sav—give all possible time to your
studies and prepare yvoureself for great opportunities to serve
vour community and your country,

J. K. SMITEH,
President.
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Applications of a

Vacuum Tube Voltmeter

in Radio Servicing

BY WM. FRANKLIN COOK

N.R.l. Technical Consultant

HE vacumm tnbe voltmeter wis ariginally
used in design laboratories,  As 1 result,
when the instrument was tirst introdineed  to

viddio servicemen. the instructions in many in-
stances dealt more with design werk than with
scervicing problems, Thix faet, together with a
bick of understanding of the basic cirenits jn-
volved, discouraged the use of the instrument to
it great extent,

In thisx article, 1 shali deal primarily with ae-
tual servicing problems where a vaemmnnm tube
voltimeter can be uxed, OF course, 1T do not mean
that one should ignore the instructions jteeom-
panying a vacuum tube voltmeter—on the con-
trary they <hould be read thoronghly, It
particularly  important to analyze the instru-
ment and determine what type of instrument
it is. so that the greatest use can he obtained
from it,

ix

While T am zoing to indieate Just where the in-
strument ean be nxed, in nuny instances it will
not he the best instrmment to use, I shall point
ont seehises ax they come up,

D.C. Vacuum Tube Voltmeters

First, let ux deal with a d.e, type vacuum tube
voltmeter., Thix is an instrument of high sensi-
Livily, capable of measnring Jdoe veltages,

Hois obvious that an instrmnent ot this type cian
be  used  to wmeasure the operating  voltages
throughout a radio reeeiver, For measuring the
ordinary d.e. voltages, siuch ax the output of the
power supply, or the plate voltage of any tithe not
in L resistance coupled ampliticr, the instrument

Wm. Franklin Cook

ix undoubtedly harder to use than an ordinary
multimeter, The VUILVAL must be freguently re-
calibrated. it may be affected by sicnal voltiges
and the instrument is not usually ax rngged (s
lexs portable) as an ordinary multimeter. Most
measurements of this type would be made in the
home of the customer, where you are looking for
some basic defect in order to make a gquotation,
Theretfore, althongh a e type viremmn fube volt-
meter ean be uxed for these measurements, an
ovdinary multimeter isx nsually just ax good or
hetter,

In high resistanee civenits, sneh resistinee
conpledd amplitiers, ANVCL civenits and high re-
sistance grid cireuits, the ordinary maltimeter
does not indieate the proper operating voltages,
OF conrse, the small reading it gives does indi-
cate continuity but ot the actuat operating volt-
ages, The low resistance of the meter draws cur-
rent through the civenit resistances this upset-
ting the voltage distribntion. Heve, we have o
ciase where the vaenmn tube voltmeter showhd be
nxed. Practically all dee, type vieenum tube volt-
meters have an extremely high input resistanee,
so that the effect on an average receiving cirenit
ix negligible,

as

Furthermore, a de, type VULV M, instrmment can
in muany instances remain conneeted to any cir-
cuit which ix operating without adversely affeet-
ing the cirenit providing the shunting eapaeity is
not too high, Thisx ix helptul in cases where in
termittent receivers are bheing servieed, as you
cian thus observe any variation in the operating
voltagre,

Of course, when we are comparing the rendings
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obtained by a vacunum tube voltmeter to the mann-
facturer's voltage table, we must be sure to ob-
serve whether the manufacturer is indicating ac-
fual operating potentials or voltages as measured
by an ordinary multimeter. Many voltage tables
in the past have been taken using an ordinary
multimeter, and do not give the actual operating
potentials. Therefore the vacumn tube voltmeter
readings may be quite different.

When attempting to measure voltages which are
negative with respect to ground, our d.e. type in-
strument must cither be free from any direct
eround conneetion so the leads ean he reversed,
or must be one of the types having a meter with
zero in the eenter. (The zero center type is found
commonly in vacnum tube voltmeters operated
from the power line.) It is particularly im-
portant that the d.c. type instrument be capable
of making these measurements as they incinde
a.v.¢, voltages as well as grid voltages.

The ability of the instrument to measure grid
voltage has a very practieal use in the case of an
oscillator stage. The measurement of the grid
voltage produced across the oscillator grid leak
indieates whether the circuit is oseillating. If
vou find no voltage here, you can assnme the oseil-
Jator is definitely not working.

A d.e. type vaenum tube voltmeter can also be
used to find leaky conpling condensers in resist-
ance conpled amplifiers. In the standard ampli-
fier, the plate circuit of one tube is fed through
a resistor from the power supply. Then, a coup-
ling condenser couples to the next grid cirenit,
which uses a grid resistor. This coupling con-
denser may become leaky. which means that it
passes some d.c. current. This current flow
through the grid resistor is in such a direction
that the grid end of the resistor is positive and
thus upsets the bias on the following tube stage.
This results in a rather severe distortion.

There should he no d.c. voltage developed across
this resistor:; hence, using a d.c. voltimeter and
measuring across the resistor for a d.c. voltage
drop is an indication of trouble of this type.

It so happens that a gassy tube will also cause
current to flow throngh this resistor, so yon must
determine whether the trouble is the coupling
condenser or the tube by removing one or the
other. If you remove the tube and find the voltage
is still there, then the condenser is leaky. On the
other hand. if the item yon disconnect causes the
voltage to disappear, then that is the defeetive
item,

Ohmmeter Ranges
By proper design, a d.e. type VIV can be
made into an ohmmeter of extremely wide range.

With a standard mnltimeter, readings of but a
few megolhms are usually possible, However, with
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a properly designed V.T.V.M,, readings of several
hundred megohms can he made.

1t is true that the average serviceman has little
nse for such an extremely high range, but once in
a while a real use will come up. One practical
ease is where leakage across insulation or be-
tween wires has developed. Such leakage may
not be enough to be detected by an ordinary ohm-
meter. but if this leakage exists in a high voltage
or high impedance circuit, in many instances it
ean upset operations considerably.

Of course, such ohmmeter ranges can be used to
check leaky condensers and for any other ovdi-
nary ohmmeter uses by switehing to an appro-
priate range.

Advantages and Disadvantages of D.C. Types

Lot us now sum up for the d.e. type vicuum tube
voltmeter. 1t can measure operating potentials
anywhere in the set, 1t has the advantage of be-
ing more aceurate than an ordinarvy meter in any
circnit eontaining high resistance. 1If the input
capacity is not high, it can be left connected to
an operating stage without greatly affecting op-
eration, which is of importance in locating inter-
mittent tronbles. Some types have a 1 megohm
resistor in the test probe tip which effectively
lowers the input eapacity shunting effects.

The V.T.V.M. has the desirable quality of pro-
tecting its own meter. In other words. an over-
load on an ordinary multimeter will frequently
damage the meter or burn it out entirely. With a
V.T.V.M., an overload causes the plate enrrent of
the tube to rise. If the circnit is properly de-
signed, however, the plate current of the tube can
seldom rise to a point where there is mueh danger
of burning ont the meter. The meter pointer may
be bent and the tube may be paralyzed mowmnen-
tarily, but usunally no serious damage wonld oc-
cur in such a case. Some types use a resistor in
series with the grid of the tube. An overload
canses grid current to flow. This current throngzh
the series resistor biases the grid negatively
which antomatically limits the plate current in-
crease.

It is only fair to also give the disadvantages of
the D.C. type V.T.V.M. These include the neces-
sity for frequent recalibration. If the input cir-
cnit is not adeguately by-passed, then this meter
will also indicate signal voltages in many in-
stances, which may prove upsetting when we are
trying to just read the d.c. operating voltages.
On the other hand, if the input is by-passed so
that signals will not affect the unit, then it can-
not be used in a signal cirenit to observe voltages
continuously as the signals would be by-passed.
Further, many of the readings can be taken more
quickly and with equal satisfaction. using ordi-
nary multimeters with sensitivities from 1,000 to
25,000 ohms per volt,

www americanradiohistorv com


www.americanradiohistory.com

A.C. Types

Now, let’s investigate the a.c. types of vaennm
tube voltmeters, It is here that we find the widest
difference in instruments. Some are capable of
covering an extremely wide band of frequencies,
while others are definitely lmited, Some have
tuned cirenits associated with them, while others
do not. Some will respond to the peak value of
voltage, while others may respond to the average
or the r.m.s. vilue, They may be even ealibrated
differently. Therefore, it ix important to know
your instriment thoronghly, both in vegard to
type and just what it was designed for.

When purchasing a vaenum tube voltmeter of the
a.e, type, it is desivable to obtain one with a wide
frequency range, It should definitely cover the
andio  frequeney,  intermediate freguency  and
broadeaxt bands as a minimum and should go into
the short wave hands if possible,

For measuring ordinary a.e. voltages at power
line frequencies, such as filament voltage in an
a.c. operated radio, of course an ordinary type
multimeter can be nsed. As the frequeney oes
up into the higher andio frequencies and into
sadio frequencey valnes, however, the vaeuum
tube voltmeter is a requirement. The ordinary
copper oxide type rectifier instrmment cannot be
used here at all,

Signal Tracing

The abhility of an a.c. type VIV M. to measure
signal voltages is of considerable importance to a
serviceman., With an instrinment of this type, we
can trace the signal from the antenna throuch
the set to the output. Ience. the instrument is a
signal tracer. DBesides this. the ability of a
vacuum tube voltmeter to indicate the amount of
signal. or at least changes in signal, will permit
ux to determine the gain of tuned eircuits and
transformers, as well as complete stages. This is
of particular importance where we have some ob-
seure trouble such as weak receptioun.

Suppose we have a radio and wish to follow the
signal from the antenna cirenit through the set.
If the input signal from the broadeast station or
from a signal generator is very strong, we can
even measure it at the antenna terminals, Tlow-
ever, there is no selectivity or tuning at this point,
S0 we cannot be certain that we are measuring the
dexired signal alone unless the input cirenit to the
vacuum tube voltmeter is itself tuned.

By making the connection at the grid of the first
tube, which is usually a radio frequeney tube or is
the first dotector in small superheterodynes, we
have the seleetivity of the pre-selector to separate
out the signal we are trying to measure. Thus, we
get rid of one possible error but we introduee an-
other at the same time,

When we connect a vacuum tube voltmeter across
a tuned cireuit, the input capacity of the instru-
ment will detune that cireunit. The amount of this
detuning will depend on the type of VTV, M —
whether it has separate leads, a shicelded lead, or
a tube at the end of a probe. In any event, thix
detuning effeet will require that we retune this
partienlar cireunit if we are trying to obtain a
reading of the amount of signal present at the
point where we are making measurements,

If we change the timing of a partieular stage
while the V.TUV.M. is connected 1o it, then when
we go on to some other point, we must restore the
orizinal tuning of that first stage. Naturally, the
VUILV.OM, types having very low input eapacities
will affect the circuit the least, Instruoments of
proper design will have almost negligible effeet,
on the ecircuit at intermediate frequeney and
broadeast band frequencies. lowever, at the
higher frequencies, even the best instrument will
detune the circuit somewhat,

The input capacity of a vacunm tube voltmeter
will lower the input impedance as the frequency
goes up, so it is possible for a vacuum tube volt-
meter to load a high impedancee cireuit consider-
ably. Of course as I mentioned above, when
ACeross a resont eireuit, we ean retune the eir-
cuit and thns eliminate thisx effect, providing the
retuning doex not aflect some other cirenit opera-
tion. There are instances however, where im-
pedance conpling may bhe nsed at radio frequen-
cies, where the shunt eapacity will canse a false
reading due to this loading condition.

Going back to our signal tracing procedire, we
may trace the xignal through the first tuned eir-
enit alone by connecting the VULV to the grid
of the tube, or we might go to the plate of that
tube, When we move to the plate, we also include
the amplification of the tube. Incidentally, where
tuned circuits are in the grid circuit, by conneet-
ing to the plate of the tube, the tube itself will
act as a decoupler and we do not appreciably de-
tine the tuning cirenit. llence, we can move from
plate to plate if we are just tracing a signal to
find out where it stops, and obtain all the indica-
tions we need in many instances, Of course, we
still have the problem of separating desired and
undesired signals., This means if we connecet at
points where more than one signal exists, the vac-
unm tube voltmeter cannot separate them unless
it is one of the type having a tuned input cireuit,

Naturally, if we are using one of the type having
a tuned input cirenit, then that civenit must he
adjusted for the frequency of the signal as it ex-
ists at various points through the radio. In other
words, we must tune to the incoming signal in the
pre-selector stages, to the if, signal in the i.f, am-
plifier and of course must use an andio channel
in the aundio amplitier. When testing the oseil-
Lator of a superheterodyne, then we must find that
signal also, This type will therefore indicate the
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frequeney produaced by the oxcillator if it ix eali-
brated accurately,

When the vacunm tube voltmeter is conneeted
across the oscillator civenit of a superheterodyne,
it detunes the circuit, but here the detuning does
not matter. We want to know if the oscillator
oscillates over the entire bhand anyhow. so the
detuning will not matter, as long as we are not
trying to pick np a signal at the same time, In
other words if we just want to see whether the
oxcillator is working or not. we can just go ahead
and make the measurements without h ng to
retune that particular cirewit, The inereased ca-
pacity just tunes the oscillator to a lower fre-
queney if we are aeross the resonant eireuiit,

No far, we have just dealt with the problem of
tracing a signal from the input to the ontpuat of
the radio. By proceeding in a stage by stage man-
ner. we can determine where the sighal-exists, In
such a case, we are uwsnally not even interested in
how much signal exists at cach point. just so the
signal passes from stage to stade,

Gain Measurements

Ax the vacuum tnhe voltmeter will measure s
voltages, however, we can measure the ampl
tion of radio stages, The gain of a stage is the
output signal voltage divided by the input signal
voltage, This gives the mmber of times the inpnt
signal voltage ix amplified.

A vacuum tube voltmieter ean indicite a ratio
of thix type accurately, even though there may
be considerable errvor in the absolute value of
measnrements, In other words, we cannot always
he certain that the inpit voltage measmred is ex-
stetly the amount in volts indieated, but if there
isany errov, it will usnally exist in both measure-
ments to the same degree and will he cancelled
out. Thus, we can determine the ratio hetween
the ontput and input voltages even though we
may not always be able to measure either voltage
exactly. Thix seems peculiar until the character-
isties of the signals are considered,

First, the vacuum tube voltmeter may he de-
signed to rexpond to either the peak. average or
r.nmes, value of the voltage being measnred, This
does not sound important, until we realize that if
the wave shape changes these values wonld
change greatly with vespeet to each other, 1f we
have an ordinary sine wave, the rans, voltage
would be about |7 of the peak valne, If the wave
sh:l]w chahges to a squEre wave or some other
shape, then this relationship ix no longer trae.

As long asx the viemnu tube voltmeter ix eali-
brated to read in terims of the voltage whieh it
normally indicates, thea not wneh tronble will
be experienced in thisx respect. However, many
are calibrated to read peak or rons, vahtes, al-
though they may be designed fo respond to some
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other value, In other words, they may respond
according to the rans, value but the meter may
be calibrated to read the peak value.

In a case of thix type, the relationship hetween
the peak. average or rax, values would be de-
termined nutthematically in plotting the meter
seale, Ax mentioned above, if this factor changes
Aue to a change in the wave shape, then the eali-
bration definitely will have eonsiderable error.

The wave shape will depend upon the amount of
distortion introduneed by the stage, as well as the
original wave shape of the sighal source. In other
wards, if the stage adds harnmonies or introdnees
phase distortion due to a non-linear characteris-
tie. then the wave shape does change,

By studying the vaenum tube voltmeter, yon can

sometimes determine with fair acenraecy what
type of voltage it is going to indicate. 10 the

detestion point is designed to be somewhere in
the square law region of the characteristic cinrve,
the deviee usually will be an ras, instrament. A
linear detector will sometimes be an averaze volt-
age indicator. although the meter may he other-
wixe calibrated. The types having the operating
points beyond ent-off, particularly the slide-hack
type. will usually be a peak voltage indicator,
ITowever, this definitely depends upon the design
of the civeuit. A grid leak-condenser cireuit may
be either a peik or rans, indicator, depending on
the valne of the grid leak and condenser. lence,
it is hest fo determine if possible from the litera-
fure of the manufactiurer just what type of in-
strument. you have, and how it isx calibrated. if
von are interested in determining the exact
amount of voltage,

[Further, when attempting to measure voltages ex-
actly, it is always advisable to have the xignal
source deliver as pnre a sine wave ax possible,

Fortunately, for ordinary service work, we are
<eldom interested in the exaet vialues of voltage
at any point. Therefore. even if o wave form
ix dixtorted. and we measure a certain xignal into
A stage, if the stage itself does not seriously dis-
tort. the signal then the output voltage will not
have any greater ervor and the voltage ratio be-
tween output and input will be correct.

Of conrse, sinec we ean determine the gain of an
entire thbe stage, we ean also determine the gain
or Q factor of a tuned cirenit in that stage. One
of the most common reasons of a loss of senxitiv-
ity is moisture absorption in one or more of the
coils, 13y making a cheek of this type, to deter-
mine the gain in -h coil circuit, we can spot any
eircuit where the gain ix below normal, This dehi-
nitely  indicates  where the  trouble  probably
exists, Of course, hesides coils, we can have dust
or leakage paths between the plates of the tuning
condenser or across insulation which will also
produce a gimilar effect. However, in any event,
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it. ix possible for us to determine the ratio of
signals hetween practically any two points where
there is enough <ignal to measure,

Another common cianse for low giin in o cirenit,
partientarvly an if. transformer, would he a <hor
cirenited turn in one of the transformers. Again.
the relative gain of the transtformer will bhe a
vood means of indieating where the trouble may
eXINe,

OF cotrse, there q@re precantions to be observed.,
We cannot expect a radio having parts which may
vary 10 or 204 and tubes whieh may vary 25¢
(o give the same zain lll ciach similar stage, We
should expect widoe v You will |nnh-|hl\
have (o obtain considerable practicial experience
in making measurements ot this type hefore yon
can learn to recogmize when a ditference in read-
ing isx to he expee ted and when it indicates
trouble. ‘The gain of a pirticular type of stage
may be anywhere from 10 to two hundred, de-
pending on the design of the stage and its con-
dition,

Recently. several set. manufactnrers have begun
to put. information in regard to the average gain
ow their receiver dingrmns and in the service
notex to help in making tests of this type.

When making gain measnrements, it ix well to
remember that there miay be some stages where
an actual loss may be experienced. That is, you
may tind ciretits wherve there is less ontput than
input, Iu some instanees this is deliberately de-
signed, which requires that yon rave a fair knowl-
edge of radio thieory, A caxe to the point would
bein a band pass presclector or Lt coupler. par-
ticularly of the double tuned variety, Here, the
voltage aeross the second taned cnit may be
tess than that across the tirst tuned cirenit.

Alignment Indicators

Vicuum tube voltineters can be used ax aligmnent
indicators in many different w You eun
actually align each individual stage or group of
stiges by using the vacoum tube voltmeter as an
r.f, voltage indicator, connected a stage or two
ahead of the point where aligmnents are being

made. Of course, you can use it like an ordinary
output. meter, wmeasuring the audio voltage at

some point. 1t the instrument is i doe type, then
it can be used in the a.v.e, network, to indieate the
inerease ina.v.e, voltage ax the alignnent ad just-
ments are performed,

Inca receiver with automatie frequency control,
d.estype VOTLVML s helptul in makigie the plu]u-l
adjustment. In most of these systems, the control
voltage must be halanced to zero across the dis-
criminator ontput. By having a sensitive d.c.
meter of this type, which has high sensitivity
along with high input resistance, it is possible to
make an itecuriate measnrement seross this circuit
for this balance,

Special Uses

There are several special tests which ean be per-
formed guite effectively with the vacumm tnhe
voltmeter.

For instanece, it is possible to determine the im-
pedinee of o part or eiretit it you have available
i signal generator capable of supplying the fre-
quency at which the weasurcment is to be mde.
We only need a non-indnetive variable resistor or
potentiometer of some value higher than the ex-
pected impedance of the part or cireait being
checked. This resistor is placed in series with the
part or cirenit, and the combination isx then con-
nected to the output of the <ignal generator, The
vitetiii tube voltmeter is used to measure the
voltage drop across the resistor and across the
impedance. By adjusting the resistor, we can
niike the voltage drops cqual. When this occurs,
the amount of resistance is exactly equal to the
impedance. The resistance can now be checked
with an ordinary ohimmeter. Notice that this
checks impedance. and not reactanee or induet-
ance.

If o D.Coenrrent normally flows throngh the im-
pedance device being checked, then the sane
amonnt of DAY current must be paxsing through
it when it ix cheeked, Fhisx regnires a high cu-
pacity paper hy-pass condenser to hloek 1.C. from
the resistor and signal generator,

A vacnum tnhe voltmeter can be used to indicate
the overtoad point of a grid eivcuit if it indicates
peak voltages, or it you will multiply its voltage
by the proper number to get the peak., For in-
stinee, we know that in a cliss A amplitier, the
peak <ignal inpnat should not exceed the bias volt-
age. By measnring the peak signal fed into a
stige, we can adjust this input to a point where
it is under the bias voltage value, This is deti-
nitely i special test, but is found usetnld in public
addresss work in niny instances.

The turns ratio of a transformer can be deter-
mined by feeding a measured voltage to the pri-
mary and then measuring the voltage across the
secondary. The ritio of the voltages meastured
cives the turns ratio,

As a vacnum tnbe voltmeter can be used over a
wide freguency range, it can he used to cheek the
response of an amplitier. By feeding measurved
voltages into an amplitier, and theu measuring
the output, we can easily make up response
curves, indicating the selectivity and sensitivity
in the case of an r.f. amplitier or the fidelity in
the caxe of an audio amplitier,

Another practical use for this device and its
ability to measure signal voltages would be in
balineing phase inverter stages, As you know, a
push-putl output stige requires that the push-pull
wrids be fed with voltages 180 degrees out of
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phase. This is usually aeconplixhed thirough the
use of a push-pull input transformer. This trans-
former has a center tap, and is o arranged that
when one grid isx becoming positive the other is
beeoming negative at the smne instant and are
thus 180 degrees ont of plase.

We can eliminate this transformer by using an
oxtra tube. A tube reverses the pluse of the <ig-
nal fed to its grid cireuit 180 degrees when it ap-
pears in the plate cirenit. Thus, by adding an
extra stage to feed one push-pull tube grid, we
cuti get one phase inversion. However, it is also
necessary that the signal voltages fed to the out-
put. tube grids be equal, Therefore, the phase
inverter must be adjusted =o that it does not
amplify, that is. it ix given a small signal. so that
itx normal amount of amplification just brings the
<ignal up to the tevel of that fed to the other out-
put tube grid. Due to changes in part values ad
tube characteristies, it is very eaxsy for this stage
to get ont of adjustment <o that the push-puoll
tubes no louger receive exactly the same signal,
This can resutt in some distortion. and will result
in an increased hum level in the output particu-
larly. By measuring the actual mmmount of signal
voltage fed to each grid. we can determine if such
an unbalanee exists, If it does, we can make the
proper adjustments in tubes or part vialies to
restore the original balance.

If for any reason i hy-pass condenser is suspect-
od of being ineffective, we can use the vaceumn
tube voltmeter to measure the signal voltages
across it, Ordinarily, a by-pass condenser is in-
tended to by-pass all of the signal at the point
where it is connected or to act practically like a
short cireuit. If we measure across it and find
that o considerable signual voltave exists at the
points where it is connected, then it is not acting
ax a by-pass condenser, It may be too small in
value, or it may be open, In any event, we can
add other condensers or replace it until the proper
observations are obtained at that particular point,
Of course some care is necessary here, as in many
instances the condenser might not be intended to
et as a by-pass condenser due to its connections
in the radio, and further, in <ome instances i
condenser is deliberately chosen <o it will not by-
pass all of the energy. This is particularly true
wliere some degeneration is desirved in the radio.

In some instances, you may have a vacoum tube
voltineter with an insuflicient range for the vott-
ages to be measured. If the range is to be ex-
tended for d.c. voltages, we need ondy make up a
voltage divider. For instance, if the input re-
sistance of our VUILV.M. is 10 megohms, and we
conneect a 10 megohm resistor in series with it,
then the scale range is doubled and all readings
should be doubled. In this manner we can ex-
tend the d.e. range as much as we might dexire,

For a.c. voltages, particularly at r.f. values, a
resistor voltage divider does not work out so well.
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Here, a capacity voltage divider is hetter. If the
VULV has considerable input capacity or has
a capaeity voltage divider, then o series con-
denser ean he placed inthe hot lead, This can e
adjusted if we have o known voltage which is still
within the range of our tester. For instianee. we
can get a particular reading without the con-
denser placed in the cirenit. Then, the condenser
ix placed in series and is varied until the reading
soes down to some partienlar value. It the volt-
age reids to one-hatf what it was hefore, then
the seale has again been doubled. Of course, a
condenser of this type will usnally be a fairly
<tadl value so o small trimmer condenser is i
practical means of extending ranges in thix
mahner,

1f the VIV has a condenser in series with the
test lead already. then a shunting eapacity can be
added aeross the input terminals  within the
VOTLV.M. This capacity is harder to figure, how-
ever. and cannot be made large except where the
<ories condenser is very small

Nuturally, nnless care is exercised in all this, the
readings are going to be made somewhat less ace-
curate, As | have pointed out before, however.
the acenraey of redding is not as important as the
ability of the instrument to indieate that & <ignal
does exist or that o chiaunge oceurs,

All Out For Victory

In the techuique of modern warfare, radio serves
the <ame purpose as the nerves which eonneet
the eyex and muscles of a boxer with his brain.

Iitting power and mobility, indispensable to
armies, navies and boxers alike, cane funetion
only when instant, accurate communications are
maintained—communicitions  between  tighting
or observation units and headgnarters, between
body and mind,

Behind the fighting lines. radio maintains the
morale of the people. brings them the voices of
their leaders, keeps them intormed, warns them
of danger.

Radio keeps open the channels of communication
between continents and nations, bringing coufi-
dence to friends and courage to the oppressed.

“Many months ago, the radio industry of Amer-
jea pledged its best efforts in the interests of na-
tional defense. Today those efforts are nnre-
servedly ALL OUT FOR VICTORY.”

The aborve is the introduction in the Junuary
1942 dxsue of Ravio NeEws, by Darvid Sarnoff,
President, Radio Corporation of Americd.
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A RADIO SERVIGE CALL

MAGINE we are going

along with a Radio-
trician who has just re-
ceived a eall from Mrs.
Jonex, saying her radio

suddenly  stopped play-
ing. It oaeas smmoking
and  swmelling  up  the

whole house, so I turned
it off.” she explained
over the phone,

Arriving at the home of

Mrs, Jlones, the Radio-
trician doesi’1 even have to sniff the air to ree-
ognize  that  unmistakable power transformer
smell,

Setting his tube tester on the floor, he plugs it
into a wuall outlet and procecds to test the tuhes
one at a time, The rectitier tube is
had, =0 his estimate of the charge

my worl and the new parts
for three months, which is
Just as long as the maniefac-
turer guaranteed  pour  set
when it acas new, The total
Jor all this work 10ill be only
SULTA and yow can take my
waord for it you'll have a prae-
tically  brand-new  receiver
when it comes bael to you.™

Mrs, Jdones  osavs, “Thut
foundg reasonalble enough, so
go right ahead !

This Tittle story illustrates one important faet
which even expert radio servicemen sometimes
overlook — that failure of one part in a receip-
erocan he due to failure of one or more other
purts,

The alert radio man aveids this

will have to include the price of Jm’).) pittall by asking himself one
one new tube, "{"’,J simple question: “Was the failwere

%

But he's not satisfied yet. With an-
other test instrument. he makes one
simple measurement between the
cathode of the reetitfier tube and the
chassis, and nods his head as if the
result was exactly what he expect-
ed. Now at last he turns to Mrs.
Jones, who has bheen anxiously
watching and whaiting,

“Mrs. Jones, the main troulle in
youer set is a burned-out power
transformer. but it failed beeause one of the clee-
trolytie filter condensers broke down and shorted
the rectificr tube. This, in turn, overloaded the
power transformer and made it fail.

“Now Iet's see — we'll
weed one new pectifier
tube, ¢ new clectrolptic
candenser, and o new
power transformer. In
addition to these three
things, Mrs, Jones, your
set needs e complete
orerhavl—ceheckingof all
connections, eramination
of all those small parts
underncath the chassis,
hlowing out of all dust,
and. realignment of all

the tuning cireuits,

“You hare a fine recciver, and this conplete orer-
haul will make it play like @ new sct. 'llguarantcee

of this purt due to fuiture of some
other part?” From his knowledgo
of radio parts and cirenit netions,
he then ticures out what to test in
order to tind out if the eanxe was
Just natural asing or wuas over-
loading due to failure of some
other part.

J\)

In casex where there is reasonable
doubt concerning the final cost of
the repair job, the serviceman
should so advise the customer or
else allow a safe “margin® which will permit
bim to make the main repair in addition to inci-
dental correetion of small defeets, For example,
with new transformer. rectifier and filter con-
‘r installed, the receiver may work but be

Vv odue to o bad tube, resistor or e¢oil. Under
such circumstances the extra work must be done
at no increase above the original estimate if cus-
tomer satisfaction is to be
gained. Therefore, in your
extimate on a repair. al-
ways leave a safe amount
of “leeway” so that you
will not lose money on a
Job nor. equally import-
tant. will not overcharge
the customer,

Tood judgment, discretion
and tact are just as essen-
tial to the serviceman as
to any other professional
worker,
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IN THE CONTROL ROOM

by T. R. WISEMAN

This article originally appeared in a recent issue of Radio News. We are
grateful to Radio News for permission to reprint it here, in condensed form.

H1S control reom is the heart —the real
Tl'l'lll:lll('(' and drama—of radio. The wmonitor
operitor is not only a mechanieal genins who -
derstands electricity, but e must have an ear for
wood tone, in order to graduate the voluie of
<ol which reaches the publie, e advises and
rehenrses all loeal programs, in collaboration with
the annonueer, the director and the east, whether
<inging or speaking, He helps adjnst programs to
the time attotted for cach one,

A control room engineer ean bhring ot a tone
which ix too =oft, and he can lower a tone which
ix too lond, by use of hix volume controbs, but he
has ho way to sweeten i sour note,

The microphone or mike as it i< commonly ealled,
cannot pick up notes above wcertain range. 1 a
soprano is xinging a very high, rather sharp, bril-
Liant note, <he <hould be tanght to fade that note
<lightly away from the mike so that it will not
<onnd <hritl to the listeners. Very low hass tones
are also ontside the range of the average mike
pick-up. Vielin players expecially, take note of
thisx! Oceasionally a singer will Tose a note,
canused frequently by faulty breath techuique. The
mike will portray these frantic gasps as well as
the @ap cansed by the lost note,

Imiring odd moments it i< part of control room
work to test and cut transeription recovds 1o he
nsed at another time, The material for most of
these transeriptions comex in on the network, al-
thongh records are also made from studio pro-
erams. Other transeriptions are kept on file by
the stationx for nse in case of ditliculties with a
seheduled <tudio program or if the network is cnt
off mexpectedly beeianse of wire tronble,

These transcription records are used for sound
efTects, as well ax for short program atnonnee-
ments, An embarrassing moment for an engineer
ocenrred once, when a hugle was reguired for
<ound effect. There were at that time two
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teanseription record machines in uxe, Gne which
spun the record at o rate of thirty-three and @
third revelutions per miunte and the other at
seventy-eight revolntions per minnte. The opera-
tor, by mistake, wsed the thirty-three and a thirvd
when he <honbd have used the faster nuchine, A=
g result, the bugle sonnded lke a rvhenmatic
tromhone,

Another amnsing instance of a control room cu-
gineer's troubles, ix illustrated by o loeal pro-
wram's effort to give extra serviee to its listeners,
A famons national figuve, @ <tory petrel, was
on the verge of denth, A news bulletin of hix
passing was expeeted momentarity and when the
station signed oft at midnight, the ainnonneer was
anthorized to tell his listeners that it they wished
to listen in, the station would broadeast news of
the public man's death. during the night,

Iu the wee small hours, the newsian was notitied
of the message, and ealled the control room, lo-
ciated on the edge of town, justructing the engi-
neer to start up his transmitter, o the engineer
swarmed” things upe When the announcer had
finished giving the news-caxt, he conctuded with
the words, “We will tinish with o <hort tran-
seribed program.”

The engineer out on the Wil was canght oft gnard.
No one had mentioned the transeription and he
had only an instant to got the vecord and start
the machine, Reaching gquickiy behind him into
the eaxe where teransceribed records for emergeney
use were Kept, he took one out without ghancing
at the title and started it off. He was horrified to
hear a1 male quartet singing, 'l be glad when
yvoure demd, you raseal, you!”

Another reason for the faseination of control
room work ix the intimacy between the control
room cngineer and hix andienee, There is nothing
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hetween the control roow and the private life of
the world, except the click of a switeh, He ix
rexponsible for his awdicnces” enjoyment, even
nore than an actor upon a stage, Mven the most
narvelons <ong by John Chavles Thomas or Rosa
PPonselle, cannot reach radio listencrs, in perfee
tion of loveliness, unless the control engineer jx
on the job, And like the stage, the control room
lax the motto, *I'he <how st o on ™

Sinee the dutiex of the control room are multiple,
and sometimes an emergency ix o matter of split
seconds, every part of his equipment must he di-
rectly under the engineer's hand. It jx frequently
necessit’y to change a connection from one board
to another without loss of tinte., Oceasionally one
nen will hold the controls for fonr progrims un-
der hix hand at the siime time: the network,
throungh the leased wires, the annonneer for net-
work “hreaks” in stadio A, a rehearsal in studio
I3 and a transeription which he ix taking throngh
the leased wire, for nse later in the day.

Many listeners do not reatize that the network
progeams conte through the <tation on a telephone
company  xervice leaxed wire. These are pul
through the rmidio <tation control hoard and re-
leased on the loeal radio station hook-up, In in-
<taling it board for thix station work, a wire
tronhle called “cross k™ ix one of the most dil-
ficult. problems to he overcome by the radio
station,

Cross talk ix eansed when a high level line and o
low level line are too cloxely connected on the
control beard, It sntlicient air spicee separates
these wires, the air will act as a further insala-
tion to the current, Bat if they are too closely
connected on the board, the voice cnrrent earried
by one pair of wires will be inducted into adjacent
piirs, Standard cquipment is very carefully in-
<ulated. ‘Fhese copper wires, carrying low volt-
age, are tirst insulated with ordinary thread in-
<ilation. After this another ordinary insulation
ix used and the heavy tarred covering used to
protect all telephone wires covers the ontside, In
spite of thisx heavy shielding. cross talk is a very
xerious problem,

Breaking the connection in another way, hy
crossing the tine with a test set, is also called
ceross talk.” Many funny and (to the trans-
gressor) triagic iustances have occurred in this
wiy, A\ crew of linemen were working between
Kansax City aud 8St. Joxeph, looking for trouble
on i service line, One of the men was ordered np
a pole to test lines nnmbered 1197 and 1198, lle
hooked hix celips over the two wires, 1lis head
phone was right in front of his mouth and with-
ont. thinking, he hawled down to the forenun, on
the ground, with a usual lineman’s profanity :

caness this ain't the one, JJoe, 'he —— — thing's
wvot a lot of miusic coming through,” ‘'he
profane embroidery was clearly audible to lis-

teners who were tiuned in on the Philharmonie
Symphony orehestea ! And they <ay the lineman's
laxt pay-check wax made out in the oftice before
he conld elimh down the pole.

Auother telephone employee who lad worked for
the company for over thirty years wanted to hear
one of the championship tight<, He picked himself
i quiet corner behind the board. borrowed it head-
et and elipped in on the wire. lle enjoyed the
lizht for about half an hour, cutting off' the =ta-
tion listeners completely, while the rest of the
stafl’ went crazy trying to answer telephone com-
plaints and nearly taking the telephone huilding
apart, trying to tind the <hort whieh he was ¢cans-
ing, e also found hix pay-cheek ready for him,

Aong other duties the enzineer is responsible
for chieeking the tog, Fach station is required to
keop a log of programs, timed to the second. in-
cluding all announcer’s words, station breaks, the
mimber of words nsed. length of individual pro-
wreams, names of <ponsors and any changes made
from the detaited program planned for the time,
as well ax the reason for the change, This log is
filed and must be xent to the Federal Communica-
tions Commission in Washington, if demanded.
Loss of Heense may follow any offense against the
Commission’s rulings,

Stations must s<tay on the air unless given per-
mission by the Federal Commuanications Connnis-
sjon to cease operating. While running a small
station in Kansas, back in the early days of radio,
an operator found his crystal had gone bad and
he could not continue to transmit, programs. "The
crystal is used to Keep a station on it proper fre-
quency. Any attempt to hroadeast would be rain-
oux, But he could not go o the air until he got
A new eryvstal and he could not stop nntil he had
Federal Communications Connnission permission,
Although he was ahready stopped, he wired the
Commission in Washington for permission to
cease operation until he could get a new erystal,

Control room  engineers are neavly all young
men, Perfect co-ordination ix an essential, they
must be on their toes, every moment on duty, Only
the yonng men can keep going,  constantly,
smoothly, during cight hours’ duty every day. .\

second’s delay in timing “station breaks"™ on the
network progreamt is very awkward., .\ man's

ntind must he free from all outside worry, such
ax the airdine pilots eall “home-work™ or “humnan
citrgo,” Such worries prevent precision of mental
etfort and are responsible for most mistakes, Mis-
takes on the radio, partienlarly carcelessness, are
costly,

The stations, operate on the theory that their first
duty is to xerve the public, The motive foree—
the heart of the entire service—orviginates in the
control room, where every split second is alive
and erackling with the spirit. of that <cune devo-
tion to Radio as a free pnblic service,
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WHAT TO CHARGE AND
HOW TO BILL YOUR CUSTOMER

I* you have either a full-time or pavt-time radio
I service bhusiness of yonr own, you can build
customer confidence and inerease yput earnings
throngh the nse of the new RMS standard service
charges. (See opposite page). This system of
charges takes into account the skill required to
locate trouble in a radio, and shows a customer
that the actual labor involved in replacing a part
is the least expensive part of radio service work.
This one feature atone will make the new RMS
standard serviee charges the greatest help you
have ever had in getting the eonsumer to appre-
ciate fully the value of your professional services.

Like any other system of professional charges,
the suggested RM S standard service charges were
intended for average conditions, hut can be adapt-
ed to extreme cases requiring a minimum or a
maximum amount of time.

For example, the suggested charge for replacing
a volume control, while satisfactory for the aver-
age cuse in which the faulty coutrol is detected
inunediately through noisy or erratie operation,
might be insuflicient for locating trouble in a vol-
umie control involving considerable testing. Tu re-
ceivers using the volume control as part of the
AVC network, an open circiuit or excessive re-
sistance in the control eanses other effects than
noisy operation. For the additional time used in
tracing trouble to the control, the service charge
covering “Automatic Volume Control System—
resistor or condenser repiacement, wiring re-
pairs” might be used in addition to the charge
for Volume Control—replacement.”

On the other hand. the usual charge for rephiteing
the volume coutrol may prove excessive for a set
requiring a new volume control in addition to
several other repairs or general tune-np charges
for alignment, ete. In such eases, a serviceman
may wislh to reduce or eliminate the separate
charge for the replacement of the volume control.
Other similar exceptions to the general rule will
be found by servicemen in the course of adapting
the RMS standard service charges to their busi-
ness.

In looking over these service charges, you will
note that the lowest priced items are those re-
quiring no testing to locate the faulty part, such
as “Dial Drive Cable—replacement,” “Dial Scale
—replacement.” ote. Furthermore, a charge for
minor repairs such as replacing a resistor or con-
denser, or repairing a short or open cirenit in wir-
ing is priced according to the amount. of testing
required to locate such faults. Thas a repair of
this kind in the power supply circuit is listed at
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L2.00, in the audio amplifier at X250, aud in the
diseriminator cirenit at $3.00,

The minimum charge will be useful inmany ways
to cover minor operations, depending upon the
serviee policy of individual servicemen. For ex-
ample, the mininmm charge on outside service
calts would be justified in the case of a simple
single operation such as repliacing a pilot lamp,
whereas a similav replacement performed in the
shop where no additional time wonld he required,
might e covered by the standard charge for
this operation,

Aligning charges have heen broken down into sep-
arate operations, some of which are never per-
formed separately. This has been done to enable
the serviceman to make up a composite charge
according to the type of radio and the nummber of
aligning operations required. Thus, it is pussible
with this arrangement to make up a total aligning
charge for sets with different numbers of short
wave bands, or sets with additional features such
as I°M, AFC, ete.

Here are two examples of bills made up from the
RMS standard service charges,

Example of charge for repaiving home radio with
open oscillator coil ;

Testing set and replacing oscillator coil ... .82.75
Aligning intermediate frequency stages . .50
Aligning broadeast band ............... 1.00
I'hileo Part No. .... oscillator coil ........ 2.50

Total Charge .........c0o... NP L8675

Lixample of charge for repairing auto radio with
worn-out vibrator:

Removing et from ear and reinstalling ...
Testing set and replacing vibrator ..., ...
I'hilco Part No. .,.. vibrator

.$1.00
. 1.50

A 127 by 167 metal plague with beveled edges, ¢on-
taining the complete list of RMS standard service
charges lithographed in ivory, blue and gold, is
available to RMS Members at a price of only 28¢.
Displayed in your store or shop, this plague will
help impress customers with the business-like
manner in which your service work is handled.
IFor information on RMS membership, see your
local Phileo distributor or write to Radio Manu-
facturers Service, Tioga and C Streets, 1'hiladel-
phi:x, Pennia. Do not write to N, 1R, 1. for the
plagues or for this information. Write direct to
RR. M. 8., as suggested.
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STANDARD CHARGES

FOR RADIO SERVICE

The standard radio service charges listed below are officially recommended by Radio Manufacturers' Service
(RMS), & nation-wide organization of radio servicemen under the sponsorship of Philco Radio & Television Corp.
These charges include only the work done on a radio in the shop or in the home. On outside service calls an addi-
tional charge is made for travelling time and for transportation, depending upon distance and the number of trips

required to complete the work. On automebile radios
made for removal and reinstallation.

REPLACEMENTS AND REPAIRS

These standard charges cover service only and in~

clude all testing required to locate trouble. Prices
for materials used are extra and are listed in the
P'hileo Catalog of PParts, Accessories, Tubes and
latteries.

rought te shop in cars an additional charge of $1.00 will be

Shadow Thning Mceter—-repliacement or re-

L PP 2,00
Speaker (Cone—recentering oL 1.00
Speaker Cone—replacement ... ... 000000 &3

Npeaker Field Coil Assembly—replacement, ¢
Station Selector System (Mechanical)—ad-

justment and lubrication ............... 1.50
Aerial (DBuilt-in Loop)—replacement or re- Switeh (Off-On)—replacement ........ .. 1.50
MDP 6000000000000000000000000000000000 $£3.00  Switch (1'ush Button)—cleaning and lubri-
Audio Amplifier—resistor or condenser re- @R coovooooo0oooaooo0000000a00000aaa0a 2.00
placement, wiring repairs ... ... oL 250 Switeh (PPush Buttom)—replacement ..... 290
Andio Transformer—replacement .. ....... 300 Switch (Radio-I'hono)—replacement ..., 1.7
Automatie I'requency Control System—re- Switech (Wave DBand—Single Section)—
sistor or condenser replacement, wiring eleaning and lubrication ................ 2.00
FOPAIES oot iiee it nreneeneeneeee.. 300 Switch (Wave Band—Single Section)—re-
Automatic Record Changer—cleaning, ad- placement ... o i i e e 2.75
justment and lubrication ............... 3 50 Switeh (Wave Band—Multiple Section)—
Automatie Volume Control System—resistor cleaning and lubrication ................ 2.50
or condenser replacement, wiring repairs. 275  Switch (Wave DBand—Multiple Section) —
Batteries (Iortable Radio)—replacement .. 1.00 replacement ... i 1.00
Condenser (Main Filter)—replacement .... 2.50 Tone Control—replacement ............... 2.25
Condenser (Compensator)—replicement 3.00 Tubes—rveplacement ..............cc0000en 1.00
Condenser (‘Tuning Gang)—adjustment. ... 2.50  Tube Socket—replacement ....... ... ..., 3.00
Condenser (‘Tuning Gang)—replacement... 3.50  Tube Socket—repair contacts ............ 2.00
Detector Circuit (IPirst)—resistor or con- Yibrator—replacement ...........coveen.n 1.50
denser replacement, wiring repairs ...... 250 Volume Control—replacement ............ 225
Detector Circuit (Second)—resistor or con- Volume Expansion Amplitier—resistor or
denser replacement, wiring repairs ...... 275 condenser replacement, wiring repairs ... 3.00
Dial Drive Cable—replacement ... ..., 1.75  Wireless Remote Control Amplifier—resistor
Dial Drive Mechanism—replacement or re- or condenser replaceent, wiring repairs. 3.50
PAIL i s 1.50  Wireless Remote Control Transformer—re-
Dial Lamp—replacement ........ ... 000000 00 placement .......... it e 4.00
IMal Pointer—replacement ............... .00 Wireless RRemote Control Stepper—replace-
Dial Scale—replacement ............ . ... 1.00 ment ............00. e 4.50
Discriminator Circuit—resistor or condenser
replacement, wiring repairs ............ 3.00 A“GNMEN_T OF‘TUNE'_’ CII?CUITS
Discriminator Transformer—replacement .. 3.5 Including Dial Calibration
Filter Choke—replacement ... 225  Intermediate Frequency Stages ........... .50
Intermediate Frequeney Amplifier—resistor Intermediate lrequency Stages (Iigh 1%i-
or condenser replacement, wiring repairs. 2.00 AENE®Y) 0c000000000000006000000000000000 1.50
Intermediate I'requency ‘lI'ranstormer — re- Standard Broadeast Band ...t 1.00
placement ... i 2.5 Short Wave Band (each) ....... ... ..., 1.00
Limiter Cireuit—resistor or condenser re- Automatic Frequeney Control ......... ... 1.75
placement, wiring repairs ... ...l 200  Wireless Remote Control Amplitier .. ...... 2050
Oscillator Circuit—resistor or condenser re- Frequeney Modulation System ............ 3.00
placement, wiring repairs .............. 225 AUTOMATIC TUNING ADJUSTMENTS
Oscillator Coil—replacement .............. 275 Push Button Type ..........coooiiiiin.. 1.50
I'honograph Motor—ecleaning and lubrication 2.75  Motor Operated Type ...........coeennn 2.00
> rys —re D3
bhonogranh Motor——replaceent -1 ige. 20 The above prices ave bused on the correction of
ment " 175 ttx'ouhl(te that impeurs co;)tmutous]i\'lnndl\\'l{lmut in-
reres T AR e el 10 T Y e TETETS o erruption. For correcting trouble which occurs
I 0\:‘1?1.13:“:':_{;1;11(1/:“ l"t . usnstor “ W.'u‘e‘l.n‘e‘n't'. 2.00 iutqrmitten'tly, reqpiring pd(litiox}ﬂl testing over a
Power Transformer—replacement ......... 3.50 Fe:xo}d (l)t; t"“;:" Drices ‘t‘lll! g ]"gh”ft.l"l”l‘. t.lmf'“l'
Radio Frequeney Amplitier—resistor or con- tl.b ed. depending upon the amount of additiona
denser replacement, wiring repairs ...... 2.50 ime required.
Radio Frequency Transforiner—replacement. 3.00 Al parts, tubes and batteries repliced are re-
Resistor (Voltage Divider)—replacement .. 2.50 turned to customer—bhe sure to ask for them.
MINIMUM CHARGES , $i.00 ON ALL RADIOS BROUGHT TO SHOP
*  $1.50 PLUS TRANSPORTATION ON OUTSIDE CALLS
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FM SIGNALS GET

BY WILL WHITMORE

This won-techuical apticle abiowl e pecaliorities
af frequency nodulalion is veprinted fram The
g s ine ek ps” throwgh the courtesy of the
Western Flectric Coo The illustrealions are from
the original article,

HEN radio station WOR ¢ Newark, New

Jorsey) went on the aiv with its Western
Electrie one-Kilowatt synchronized FM transmit-
tor, it scemed like a good time to place FM on the
spot. hets oput that trausmitter of  ygonrs
ol ils paees.” we told daek Poppele. WOR™
chiof engineer. “For onee, tet’s forget all about
poty claborate sigual casuring coquipnienl, tpd
malee o test entively from the listener's point of
vicw. We o't bathey about millivrolts and the
rest of your fine cuginecring lingo, litte ar none
of which is woaderstood by the pablic wlo aeitl in
the end put thwwhs up o down o FM, Let's
malee the test as tongh as possible for )
and see what happens”

“Ohay”  <aid  Jack,
SNwwe your o poison.
und el swpply non
with it.”

SWhat e wanl isoan
aulfit on arhecls arith
which e can came s
elose ax possible Lo dupli-
cating  arerage  condi-
tions to be cnconntered
by the arverage listener,”
wo told him, “Gire ux a
wmediwe-priced. FAl ore-
coirer hooked wp in a car
with  some sort of ap-
tenna no mare clahorate
Hian owr arerage tstewer
e hang on the side of
Wis howse ow o Saturday
aflerpaon’”

Well that™s exactly what
we got, The receiver was
A osmall table model set
retailing for seventy dol-
lars, moditicd to operiate
from {he car storage bat-
tery and dry cell B bat-
teries, The receiver wis
connected throngh i

<hort transmission line
to an untuned di-pole
antenni monnted

dab against the rear side
of a hig sedan.
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lap- Under this bridge the AM signal from WOR took a
nose dive, but W2XOR's FM signal came through
loud and clear.

INTO

The expedition headed ont Qureens Bouleviod and
thenee 1o Grand Centeal Parkway, Cars whizzed
by ux on this busy four-lane highway, W2NOR
was coning in on the FM reeciver like o house
alire. .\ huge metal armored payroll truck palled
along xide atdd continned to keep pace with us for
a mile or o, Onr antenna wax on the <ide of the
car opposite the van and not more than an arm’s
Ieneth away., Result : same old <ignal without a
trace of jenition. A= we continued out on Long
Ixland we passed nnder immerous steel reinforeed
hridges, Kach titne we passed under a bridge,
biekeronnd noise inereased in the standard car
receiver tnned to WORS S0-kw. transmitter, Buat
onr M signal came throngh the same as ever,
To the ear, at least, these ridees caxt no <hadow
whitzoever for M,

Twelve miles from New York we passed over a
large bridee, Tere was jnst the opportunity we
were =eeking. We turned off the highway and
circled around until we were directly under the
bridge, The bridee cast a sharp shadow, Ax we
cntered it the WOR signal went from high vol-
wmne to complete nnintel-
ligihility within two or
three feet, The M sjg-
nal from W2XNOR
showed no change what-
soever even thongh we
explored every nook amd
cranny  of  the  AM
<hadow,

biriving  further  along
the Istand, we had the
feeling of o criminal try-
ing toe excape  trailing
bloodhomuds, It seemed
imposzible to lose The sig-
nal. It became  appar-
ent. that we wonld have
to resort to the aee I had
beent holding  up my
sleeve, “Lebs gire it the
sand  pit lLreatment,” 1
told Charlie.  1f that
docsw’t put o dawper on
nour signal, aee might
Just as arell shut down
aid o home™

The =and pit I had in
mind is approximately
25 miles from New York,
Close ta the shore of
Hempstead Harbor les i
high ridge ranging from
S0 to 150 feet above seqn
level, Into  this ridee
steam shovels have
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NEW YORK'S TOUGH SPOTS

FM signals followed the car right down into this 125.
foot deep sand pit on Long Island.

vonged ont a miniature “grand canvon,” As we
neaved it Ninger took one loeok at it and re-
marked that if the =ignal didn’t die a sudden
death there, he would have to toss ont his last
remaining conception of FXM'x limitations, The
perpendicular wall of the pit Iay dircetly be-
tween ws and W2XNOR, We drove o ear right
up to the foot of the wall, Steam shovels and
tricks worked all around ns, We turned on the
receiver, There was W2XOR practieally the siqine
ax ever, the only noticeable difference being a
slight decrease in level, but the signal was more
than aceeptable from a listener’s point of view,
We drove the car around the bottom of the pit
trying to tind at least oue shadow in which to
hide from the signal., but it <earched us out
wherever we moved,

Then we raised another di-pole on 2 wooden rod
mounted on the frout of the car. Xithough the
di-pole resnched about twice ax high as the perma-
nent antenna on the rear, we could diseern
Jittle difference in signal strength. When the di-
pole was rotated to provide horizontal polariza-

tion and turened divectionally for maximum sig-
nal. there wias no noticeable difference between it
and the rear antenna, It wax <harply directional,
lm\\'f-\’(-r. and at the minhmum signal point the
recelver response  was considerably reduced.

Returning to New York, we eruized under ele-
vited railway lives, through streets lined with
New York's highest huildings and ftilled with
rush hour tratic, There was no variation what-
socver in signal strength.

As T owrite thise the sinne receiver is bringing
me the music of W2NOR in my home in Man-
hasset, Long I1sland, 18 miles from the transmit-
ter, The receiver ix connected to an eight foot
picee of bell wire which hangs down from the
second story window. The vacuonm cleaner, elece-
trie razor, and oil heater have absolutely no
cfTect on it

From this repart of a test of M, unscientitic
and unrchearsed ax it was, you may reud any
sivnificinee or uone at all, To us, this practical
tes<t indicates that FM Qs perfectly eapable of
serving the entire metropolitan aren of the great-
ext ocity on earthe 1t further indicates that the
average listener may receive his FM O prograns
irrespective of location and without an elaborate
antenna arey.

Not even the stee!l structure of a New York City
elevated line affected FM signals.

Page Fifteen
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CIRCUIT ANALYSIS
OF A

MIDGET SUPERHETERODYNE RECEIVER

BY J. B. STRAUGHN

N.R.l. Service Consultant

General Description

The Phileo Model 37-84 is a four-tube a.c.-op-
crated  superheterodyne receiver. It uses a
type 6J7G as the detector-oscillator, another
GJTG as the second detector, a GGG output tube
and a HYHG rectitior.

In the receiver, r.f. voltage gain is obtained by
resonance step-up in the tuned secondary of the
antenna coil, while most of the r.f. gain is the
result of conversion gain of the detector-oscil-
lator and regeneration in the second detector,
A.F. gain is due to the amplification of the audio
signal in the second detector and by the amplifi-
cation afforded by the 6F6G ontput tube.

An examination of the schematiec on page 19
shows this receiver to be wnique, in that it does
not use a stage of intermediate frequency ampli-
tication. This c¢ircenit is typical of a great number
of midget superheterodyne receivers. The out-
put of the first detector feeds through an i.f.
transformer into the input of theé second detector.
oth the first and second detectors are regenera-
tive. which tends to make up for the loss in sensi-
tivity, the result of omission of the usnal i.f. stage.

Signal Circuits

Signals picked up by the antenna cause a cur-
rent to flow through the 20,000-ochm volume con-
trol, marked 7 in the diagram. By adjusting the
position of the slider on the control, any amount
of the signal voltage may be taken off and fed
to the primary of the antenna coil marked 2 in
the diagram. By mutual induetion a voltage will
be induced into the seeondary of this coil and
only a signal tuned in will undergo resonance
step-up. The resonant circuit consists of the see-
ondary of the coil, the tuning condenser, and
trimmer condensger § shunting it, The signal is
applied to the grid and cathode of the tube, the
cathode connection heing through the oscillator
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feed-back coil, having terminals marked 4 to 1,
and through the cathode bhy-pass condenser
marked 7.

Regeneration is obtained by means of condenser
o, connected between the primary of antenna
coil 2 and throngh condenser 7 to terminal 4 of
the oscillator pick up coil. All i.f, oscillator
and r.f. sigunals across terminals 4-1 of coil 10
are fed back to the primary of coil 2 through
condenser 3, These signals are induced into the
secondary but the secondary is tuned only to the
r.f. signal. Other signals do not undergo reso-
nance step-up and hence feed-back occurs only
at r.f. Condenser 3 is known to radio men as a
“simmick,” simply consisting of two insulated
wires twisted together.

The oscillator is of the tuned plate {ype. The
oscillator energy is fed to the tank coil through
i.f. trimmer condenser 11, The tank (coil wind-
ing 2-1 of 10, the tuning condenser and trimmer
13) is coupled into the cathode circunit by mutual
induetion through pick-up coil 4-1 of coil 10, The
voltage induced into this coil causes the grid-
cathode bias of the tube to vary at the oscillator
rate, In fhis way, oscillation is maintained.

The incomiug signal and the local oscillator sig-
nal are mixed inside of the tube and. as a result,
we have the intermediate frequency of 470 ke.
existing in the plate cireuit. Since the primary
of the i.f. transformer and its associated trim-
mer offer a high impedance at the intermediate
frequency. we have a large i.f. voltage existing
across the primary and trimmer condenser 11.
At the intermediate frequency the oscillator
tuning coil aets as a low reactance path, T'rim-
mer condenser 11 connects to the white lead
of the primary of coil 14, through oscillator
tuning coil 10 to chassis and then through con-
densers 28 and 29,

An i.f. voltage is indueed into the secondary of
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if. transformer 14, You will note that the sec-
ondary having leads colored brown and black-
white tracer is tuned to resonance by means of
trimmer condenser 15,

The signal is now applied between the grid and
cathode of the second detector, the direct grid
connection being through the 4-megohm grid
resistor. The gimmick shown connected to the
grid of the sccond deteetor forms a capacity
aeross the 4-megohm resistor, thus more cffect-
ively coupling the resonated signal to the grid
and at the s:wuine time makes the 6J7 detector an
ordinary grid leak and condenser type detector.

The tube will amplify the i.f. signal applied to
its input. Resistor 19 acts as the i.f. plate load,
the end connected to a.f. plate load 22 being at
chassis potential as far as i.f. signals are con-
cerned because of .001 condenser 20 which has
low reactance at i.f. values and high reactance
at a.f. The i.f. signal across resistor 19 is fed
hack through regeneration control condenser 17
and the lower tapped portion of the i.f. second-
ary whose leads are colored green and hlack-
white tracer. The phase of the feed-back voltage
induced into the tuned secondary is such that it
aids the original signal. This greatly strengthens
the signal applied to the grid-cathode input of the
aJ7G second detector. In other words, we have
regeneration of the i.f. signal.

Condenser 17 is adjustable, so that we ¢an feed
back into the grid eireunit more or less of the
energy developed across resistor 19, Increasing
the capacity of 17 results in more feed-back and
increased regeneration. Too great an increasce
will eause oscillation and receiver squealing.

With the strengthened i.f. signal applied to the
input of the sccond detector, satisfactory reecti-
fication will take place in the grid circuit. When
the signal makes the grid positive, electrons will
flow from the cathode to the control grid, through
the 4-megohm resistor and back through the
secondary of the i.f. transformer to the chassix
and cathode. As a result, we will have the andio
signal voltage appearing across the 4-megohm
resistor. The i.f. variations are by-passed across
the resistor by means of the gimmick condenser.

This audio voltage, as you can sce. is in the
grid input cirenit of the sccond detector. The
tube amplifies the audio signal and large vari-
ations occur in the plate current at an audio
rate. The amplified audio signal voltage appears
across plate load resistors 19 and 22, and all
i.f. variations are by-passed arvound load 22 by
the 001 mfd. condenser marked 20. The audio
signal voltage across 19 is not transferred to
the 616G tube and hence is wasted or lost. Re-
sistor 22 is 24 times larger than 19 and will have
24 times as much a.f. aeross it. llence the a.f.
loss in resistor 19 is relatively small and can
bhe neglected.

The audio signal across plate load resistor 22

appears across the 6F6G grid resistor marked
23 in the diagram. The signal is applied across
this resistor through audio coupling condenser
20, having a capacity of .015 mfd. and through
the 4-mfd. output filter condenser marked 29,
The voltage across resistor 23 is applied directly
to the 6F6G grid and to the cathode through
by-pass condenser 28.

The variation in the grid voltage of the GF6G
output tube causes a large variation in plate
current. through the primary of output trans-
former 25. This transformer has the correct turns
ratio to match the speaker voice coil impedance
to the plate resistance of the outpnt tube. The
voltage induced into the secondary causes a large
flow of current through the voice coil and, as a
result, the voice coil and attached cone moves
in angd out, thus producing sound.

Condenser 24, connected to the plate of the out-
put tuhe, by-passes around the plate load high
andio frequencies which otherwise might feed
hack into the control grid c¢ireuit and cause audio
oscillation.

Voltage Supply Circuits

The bias voltage for the detector-oscillator tube
is obtained by means of the drop occurring across
cathode bias resistor 6. The screen voltage for
the detector-oscillator tube is obtained from a
voltage divider which consists of resistors 12
and &. The sercen of the tube is kept at r.f. ground
potential by means of screen by-pass condenser
9 because this condenser acts as a short cirenit
as far as r.f. is concerncd.

The pliate of the tube is supplied from the output
of the power pack through the primary of i.f.
transformer 14,

Self-bias, due to grid current flow, is employed
in the second detector circuit. When neo signal
is tuned in. the control grid of the second de-
teetor receives an initinl negative bias due to
convection current cansed by electrons striking
and staying on the grid, instead of passing on
to the plate. These electrons then flow through
resistor 16, producing a voltage drop across it.
The nmuber of these electrons are few but the
high value of 16 makes the result appreciable.

When an i.f. signal is applied to the tube input
the grid shows current whenever the signal makes
the grid positive with respect to the eathode. The
grid current will vary as does ‘the strength of
the signal. The greater the grid current flow, the
more negative the grid-cathode voltage b('comoe

The sereen grid of the second detector tube is
supplied through resistor 18 and is kept at r.f.
ground potential by the .09-mfd. condenser which
like the first detector screen by-pass is marked
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9. 'thus we Know that the tweo O00-mfd. sereen
hy-pass condensers for the tirst and second de-
tectors are in the same container,

The Pate of the second detector is supplied
through resistors 19 and 22, mnnber 19 acting as
an LS. titter rexistor and 22 as the plate a.f. load.

The grid biasx for the GF6G output tube isx ob-
tained by means of the voltage drop ocenrring
across the 323-ohm bleeder resistor marked 30
and the polarity of this voltage ix jndieated on
the dingram. The cathode currents of all tubes
and the Bleeder current through resistors 12 and
N tlow through resistor 30, The nngrounded end
of the resistor is negative with respect to che
Ninee the grid return of the G166 tube is con-
nected to the ungrounded end of resistor 30 and
the cathode ix connected to the grounded end,
the voltage across resistor 30 is applied to the
arid-cathode of the 616G tube,

sxix,

Tube Socket Voltage

{Measured from Tube Contact to Chassis)

SO%| atse
so 7] qureur
51}

b A

Tubes as viewed from underside of Chassis.

The voliages at the points indicated by the arrows

above were obtained with a Philco type 025 Circuit

Tester which contains a high resistance (1000 ohms
per volt} voltmeter.

The sereen of the outpat tube is sapplied divectly
from the positive <ide of the power pack marked
B4+, I'rom B— the electrons tlow throngh the
vitrious receiving tubes and bleeder resistors and
haek to B4, The electrons then tlow through
the speaker tield marked 27 in the dingram and
to the rectifier tilament. From there they go to
that plate which happens to be positive,

The Power Pack Filter

The speaker field is used as the filter choke and
in conjunetion with the cleetrolytic condensers
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marked 240 <erves to reduce the 120-cyele ripple
at the outpnt of the power unit,

Considerable  ripple  enrrent. however.  flows
throngh the field and results in a 120-cycle vari-
ation in the magnetic tflax, Ordinarily this would
eiise the voice coil to move the cone hack and
forth and give rike to hnm, You will note from
the diagram that therve is a coil directly in series
with the voice coil and <hown to be wound in
an opposite direction,

Thix ix known asx the hnm-bucking coil and is
wolltid over a section of the speaker tield. There-
fore, we will have hum voltage induced hoth
into the hum-hucking coil and into the voice coil.
Ninee these coils are wound in opposite directions,
the voltages induced into them will he of opposite
polarity and ax a resalt will cause o hum enr-
rent to tlow throngh the circuit since the voltages
are nof only opposite, but are also equal. Ninee
no current due to the speaker field hax variation
fows through the voice coil at the 120-cyele fre-
queney. there will not he any tendeney for the
cone to move hack and forth and no hum is pro-
duced by thix hum source. In this way the hum-
huceking coil aetually hucks out any hum voltage
induced into the voice coil from the speaker field.

Comdenser 28, the one conmected trom the primary
of the power transformer to the chassis, serves
to prevent rf. signals entering the power line
from getting into the receiver,

You will note that one side of each receiving tuhe
filament ix direetly grounded, as is terminal 4
on the power transformer filament winding., The
other leads terminating in an arrvow connect to
terminal 3 on the filament winding, ax does the
ingrounded lead of the pitot lamp, By grounding
one side of the filament cireuit in this manner,
coupling hetween the dilferent stages is elimi-
nated, xinee a high r.f. or a.f. potential ¢an not
build up between the ungronnded side of the
filament circuit and chass<ix. Thix ix dne to the
faet that the resistanee hetween the nngronnded
side of the filament and the chassis is gquite low,
Any snutll hum or r.f. cnrrents getting into the
cireuit will baild up voltages which are very
small since voltage equals current. mudtiplied hy
resistanee. If we fait to ground one side of the
filament cirenit the resistance from the tiliment
to chassis will he many megohms and @ fairly
Jarge voltage wilt build up due to minnte cur-
rent flow,

Receiver Alignment

The alignment of this reeeiver is quite simple,
First the i.f. amplitier is aligned. This is done by
feeding the output of the signal generator, tuned
to 470 ke, which the factory manual states is
the i.f. frequency. into the acrinl and ground
posts of the receiver. The dial of the reeeiver
shonld be tnrned to the lowest frequeney, tuning
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Nooations Coortesy T9000 Radin A

condenser iomesh, as this will have less at
tenuntion effect on the signil generator frequen
ey, The modulated tone of the signal gencrato
will then be heard in the londspeaker.

If an outpuat weter is used, it may be connectod
across the voice coil of the receiver, Al adjust-
ments are to be made for maxinum output, First,
trimmer condenser 15 ix adjnsted for maximmm
ontput and then condenser 11 is adjusted. Re-
coneration control 17 should then he turned clocek-
wixe (inerease capaeity) to a point where a
squeal is heard, Back off the control by turning
it. connter-clockwise about % turn until the oxeil-
Intion (=queal) disappears,

Repeat. trimmer condenser adjuostments 11 and
15 and, if regeneration resalts, again back ot
control 17,

tio over these adjustments two or three times
to seenre wmaximmn <ensitivity and sclectivity,
After this don’t touneh the adjustments again,

Reset signal generator frequency to 1700 ke, and
adjust, oxcillator trimmmer 13 mounted on the
condenser gang for maximum ontput. 1'hen tunce
the signal generator to 140 ke, and tune the
receiver to the same point for maximum output,
The antenna trimmer marked 5 in the diagram
<hoittd then be adjusted for greatest reading on
the output meter, This completes the alignment,
as no oxcillator low-freqiiency padder s ased,
Tracking is obtained by means of specially cut
phates, Incorrect. tracking isx an indication tha
the if. is aligned at the wrong frequency.,

Voltage Measurements

In checking the operating voltages, he guided by
the tube socket layout, While the factory manual
stites that these voltages are to he mensured
from the tube contacts to the chassis, you can

2" DET. 00000, o.008uf B TPYT
2 o
i
@
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T [ e
Tesvisian Conpi
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[
34 43
© Tl
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see that in the case of the rectitier heater voltage,
you <hould connect the test probes to the heater
socket terminals, This ix necessary since the
rectifier tilament is at o very high potential
with respect to the chassis,

AD of the die, voltages are to be measured from
the points indicated to the chassis,

With the exception of the heaters all measure-
ments were taken with a does voltimeter having
o sensitivity of 1000-ohms-per-volt. The majority
of multimeters now in use have a sensitivity
creater than this: therefore, somewhat higher
voltages are to be expected when checking eir-
cuits containing a high vidue of resistanee suceh
as the plate and =creen of the sccond detector
tube,

Your voltige measurements, ift properly inter-
preted, can often lead you direetly to the source
of the trouble. For example, it all of the d.e,
voltages are abnormally low, you would suspect
defective electrolytic condensers, particularly the
S-mfd. input filter condenser, Lack of voltage on
the screen of the detector-oscillator tube would
be due, in all probability, to a short in the 09)-
mid. sereen bhy-pass condenser and perhaps to
an open in the 16.0H-ohm =ereen supply resistor
marked 12, Abnormally hizh voltage on the sereen
coupled with the complaint of squealing would
be due to an open in the 13.000-ohm bleeder
marked 8 in the diagram.

Liack of voltage on the sereen of the second de-
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tector could be due to a breakdown in the seteen
hy-pass. .\ breakdown in this by-pass condenser
wouldn’t, in all probability, canse the 1-megohm
isereen supply resistor to burn out, since its vale
is so high that even the full voltage of the power
pack could not canse a great deal of current to
Alow through it, 1llowever. if the condenser is not
shorted resistor 18 should be checked with an
ohmmeter, The resistor may be open.

lack of plate voltage on the second detector
wottld lead you to suspeet resistors 19 and 22 and
the .001-mmfd. plate by-pass condenser marked 20,

Screen voltage on the output tube but no plate
voltage would be due either to a short in plate
by-piass condenser 24 or to an open in the primary
of the output transformer. If hy-pitss condenser
24 breaks down to the point where it hax no re-
sistance the power piack may be damaged or the
output transformer primary may burn out. Power
pack damage would be limited to the rectifier
tube, the power transformer and to R30. The
speaker field is in the circuit but is sufliciently
husky so that damage to it would be unlikely.

Lack of d.c. voltages at any point, when the
rectitier, power transformer and filter condensers
are in good condition, would be due cither to an
open in the speaker field or an open in C bias
resistor 30.

In your study of previous diagrams, you have
learned that all tube electrodes at a positive
potential should trace hack to the reetifier fila-
ment, while those at a negative potential should
trace back to either plate of the rectifier.

PPractice this: On each receiving tube frace all
of thie electrodes at a positive potential back to
the rectifier tilmment, and all those at a negative
‘potential back to either plate of the rectifier.

Common Causes of Typical Troubles

The common troubles encountered in receivers of
this type are low operiting voltages due to de-
fective filter condensers and intermittent recep-
tion due to a change in value of the volume cou-
trol (disconnect the slider and check the volume
control with an ohmuieter). Oxcillation is gener-
ally due to excess capacity (caused by incorreet
adjustment) in regeneration condenser 17. al-
though screen bleeder number 8 sometinmes opens
up, as does the detector-oscillator sereen by-pass
condenser.

A more than average amount of trouble is en-
countered in oscillator cirenits of this type. Fre-
quently, the oscillator refuses to function at the
low-frequency cnd of the dial, The first thing
to do is to try a new detector-oscilltator tube or
interchange this one with the scecond detector
which is of the same type. As the gain of the
tube falls off, due to loss in cathode cmission,
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it is harder for the oscillator to work at the low-
frequency end of the dial,

When i new tinbe does not clear up the trouble,
excessively high bias is indieated. This can be
corrected by reducing the value of the cathode
bias resistor ¢ in the diagram to approximately
400 ohmx, The rule is to use a replacement
resistor having about one-third less resistance
than the original,

If continued trouble is experienced. go over all
countections in the oseillator circuit with a hot
soldering iron. Where bolts are used to hold the
stators of the tuning condensers in place, loosen
and tighten these bolts one at a time, as a high-
resistance joint sometimes occurs at this point
and movement of the bolts will eliminate the
corrosjon which eaused the high resistauce.

1T the oscillator refuses to function at the high-
frequeney end of the dial, this in practically
every case indicates moisture absorption by the
oscillator coil. The remedy is to install a new
oscillator coil. It is always a good idea to draw
a picture diagram showing the connections to
an old coil. This will prevent you from making
a mistake when installing the new coil.

Audio squealing may be due to opening up of the
GI°6G plate by-pass marked 24 or the C bias by-
pass condenser marked 28, connected across bias
resistor 30,

Distortion in this receiver is often due to leakage
in the a.f. coupling condenser mavked 20 having
i capacity of .015-mfd. Check for leakage at this
peint by measuring for voltage across resistor
23, A d.c. voltage will not normally exist across
this resistor. If it does, remove the output tube.
If the voltage drops with the tube out of the
circuit, the tube is gassy. If d.c. voltage remains,
with the tube removed, the coupling condenser
is leaky.

As indicated in the diagram, the .001-mfd. plate
by-pass and 015-mfd. coupling condensers are
in a single container. Either can be replaced with
a separate condenser, while the remaining good
seetion can be left in the civeuit.

N. R. I. Graduate Sends Greetings

From India By Radiogram

RCA RADIOGRAM XLT WB170CL: BOMBAY
18 30

XLT MR J I SMITH PRESIDENT

NATIONAL RADIO INSTITUTE

WASITINGTON D, C.

NEW YEAR GREETINGS VICTORY FOR

DEMOCRACIES.

MELLI PANDAY
BOMBAY, INDIA
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Noel Rodo hems

=BY L.J MARKUS—

Radio engineer Neel MeGinnis of Station KNP
in St. Paut, Minn., carrvied 250 lbs, of recording
cquipment to the loeal zoo and recorded quacks
of ducks there. e planned to use his transerip-
tion to lure wild dineks down to his artilicial
decoys during the hunting season. At the laxt
minute, however, game wardens decreed that a
transcription of the ducks’ voices was oquiva-
tent to the illegal method of using live decoys,
0 the brilliant sxcheme wax outlawed.
nori

A steeplejack working on the transmitting an-
tenna towers of a southern Radio station, nar-
rowly escaped death when the 260-fout pole atop
which he was working snapped off.  Ile rode the
falling pole almost to the ground and then
jumped clear, getting two broken legs and pos-
xible internal injuries but remuining conscious,

nr 1
n 1

A newly-invented radio receiver permits listen-
ing in to a dozen or more different stations at
the same time, Listeners of one station could
check the programs of other stations without tun-
ing them in. In warfare, a pilot could listen in
on a dozen wavelengths, to detect the presence
of enemy signals or navigation guides,

M 9
n 1

Instead of waiting for transmitting tubes to
give trouble, engineers of Station KSTID in St
I'aul have set up a specially designed X-ray
machine at the 50,000-watt transmitter, and are
using it both for fluoroscopie and photographie
examination of tubes, Filaments unhooked from
their fastenings, as well as heat-warped grids,
have been revenled hefore the tubes showed out-
ward signs of trouble,

LA

A Blackout-I'anel Oscillograph  which can be
used in total blackness is announced by DuMont
Laboratories, The specially processed steel panel
is treated with luminous paint that retains its
luminoesity sufliciently for comfortable observa-
tion at least an hour after exposure to ordinary
light.

nori
Radio equipment generating 300,000 watts of
power at 1,000 ke, is heing used to set the glue
in 14-inch high stacks of 4'x8 plywowd sheets,
Radio glue-setting takes 5 to 10 minutes, whereas
the former cold press method took 8 hours, The
radio apparatus used for broadcasting the heat

or “fever” waves through the plywoad s six
times more powerful than the largest broadeast
bhand transmitter in this country.

nori

A steel ball suspended magnetically in o vacuum
has been rotated at the terrifie speed of 6,600,001
revolutions per minute during bursting strength
tests of various metals, Four ¢oils connected to
a high-frequency oscillator and r.f. amplitier pro-
vide the rotating magnetice field which spins the
ball. Many steel balls have burst long before
reaching this record speed.

—nri

Radio receiver sialesmen have found that it is
diflicult to sell a xet which does not overload
raucously at the maximum volume control set-
ting. Therefore, this type of distortion is being
intentionally introduced in some sets by receiver
designers to give the illuxion that o set has high
power output. The deception is harmless becuse
the sets are never operated at this level in actual
use.
—n ri

With a bit of organization among listeners, a
private radio station lociated in the dormitory
of an castern university became a unigque and
effective public address system,  All radios in a
row of dormitories facing a city street were
tuned to the campus station. From a vantage
point overlooking the street the announcer and
atl the radio receivers would hail in unison any
wirls passing by, Campus police ended the ex-
periment.

nori

When weird and colorful Nurthern Lights ciused
great magnetic storms which interrupted shorvt-
wave radio communications to Burope, engineers
of RCA Communiceations outwirted nature in
two ways, Dy sending Kuropean messages from
New York to Buenos Aires and then rebroadeast-
ing them to London without a stop-over, they
woere sihle to get around the magnetic storm area.
The other “ace in the hole” was the set of long-
wave alternators dating back to 1918, These
veteran long-wave alternators produee carrier
frequencies of about 22000 cyxcles, just above
the audio range, and these signals can usually
wot through the trans-Atlantic radio lanes when
short-wave channels are blocked.  Magnetic
storms usually have a minimum effect on low
carrier frequencies.
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lew WABC Transmitter is Built on

Courtesy, C)umbia Broadasting 8ysten

Above: This Fairchild aerial photograph shows the

75-foot square building and 410-foot high tower of

the new WABC transmitter, built on a granite rock
in Long Island Sound.

Below: Transmitter room of WABC's new 50,000-watt
transmitter, with operator at conrol desk.
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I’ to kst year. Coltimbia Island in Long I=land

Nound wiax just a granite rock, appearing at
high tide to be no lavger than a lo-ton truck,
That was hetore Coluiubia Drosdensting System
engineers selected it for the site of radio sta-
tion WA DC™S pew JHO0MK-watt trausmitter,

Today, this rock is covered by a man-made island
150 feet square, with @ boat pier extending into
deep wiater off one side. A 4U1-foot high self-
supporting transmitting antenna rixes from the
center of the transmitter building, resting on
yard-thick conerete pillars which go through the
building withont touching it,

The steel tower wenrs i “top hat,” an Si-foot
diameter cirenlar steel ving which tunes the
antennit to the station frequeney by adding ea-
pateity,

Within the transmitter building ix the main H0-
Kw. transmitter and a complete auxilinry 3-kw.
transmitter for use in cmergencies,  Normally,
the radio operator on duty hax complete control
of the main transmitter trom his desk, Ounly in
an cniergency would it be necessary to swing open
the panels and operate the transmitter directly
by means of the controls and meters mounted
behind the panels,

Both power and program lines to thix island
trasmitter are cnceaxed in steel-avmored cable
Eid under water, A gax engine-driven generiator
¢ o operate the transmitter in event of power
line failnre, and ultra-high frequency radio equip-
ment i available to link the teansntitter with the
New York City studio in case of program line
tailure,

A S0-foot WARC ferry Launch carries employees
to and from the island, which ix a mile oft shore
from New Rochielle, New York.

Front Cover Photo: James Middlebrooks, engi-
neer in chirge of construction for the new xta-
tion, connects the shielded leads to the high power
vaciim tubes in the final stage of the trians-
mitter.  These water-cooled tubes feed 50000
wittt= of xignal power to the transmitting antenna,
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STRUGGLES AGAINST ODDS---NOW HAS RADIO SHOP

WINGING idly fu the wind in front of 241

Fiax=t Oakland Avenue, in Columbus, Ohijo, is
a =ign bearing the label, “Friendly Radio Serv-
ico”

Behimd those words lies o 27-yvear straggle which
has lifted John Ams=hangh bevond the solicitons
clucks of hix elders to man’s <tatus in a fierceely
competitive world,

When John was born his spine was injived, The
motor nerves were twisted, depriving him of the
full n=e of his Hmbs and even impeding his speech,
Jolm Amshangzh bent bhefore the blast of his mis-
fortuue but he didw't break, Rather he began
an ouphill battle which, though it has not precipi-
tated him to suceess, has kept his head above the
Wives,

Unable to hold a peneil. John nevertlieless was
enrotied in the =chool for handicapped chitdren,
He learnced to operate a typewriter, beecoming so
proficient that he since has used it for atl written
work, Later he attended Franklin Junior Hizh
Nehool, then Gahanna High School and finally
Revnoldshurg High School from which he was
eraduated in 1934 under the name of John Teafl,
hix stepfather’s name,

This story which re-
coently appeared in the
Columbus Disputeh, o
leading neiwspaper in
Colwmbus, (o, is re-
printed in its ariginal
form, rith permission
from bolh Ur. Ans-
heanal aud the neirs-
paper, wehich also sup-
plicd the pholograph
shoaring e, Ams-
beruah al arork in his
This
is graleful-

Radio s haop.

courlesy

Ly aclkaaieledged,

For awhile, John was at g loss, ITndustry wasn't
ready to accept handicapped persons when =o
many able hodied men were asking for work.
Bt it wasn't long until he was back in the thick
of the battle. thix time as an employee ol the
Goodd Will Industries at Eighteenth Street and
Mt Vernon Avemte where he started in piting
up newspapers, When he left his job several
months later he was doing electrical work which
cave him the idea for his present work.

Throngh the cooperation of the city and varions
intorested friends, John was enrolled in a radio
cerrespondence conrse with the National Radio
Institute which specializes in home study conrses,

Several weeks azo LJJohn started his <hop in o
carige in the rear of the Oakland Avenne HOE
dress, He doesn’t want pity. He's fiereely posi-
tive about that. Al he want= ix an even break.

Diespite Lis handieaps John Amsbaugh ix deter-
mined Lo lead a normal life, marry and rear a
famity. he will tell you with a grin which backs
up his claim as “the Friendly Radio Service™

And he'll do it
Page Twenty-three
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Puzzling Radio Questions From Students

The Facts of Condenser Testing

QuestioN : Must | disconneet a condenser to
cheek it?
ANSWER: Just how to cheek a condenser de-

petds entirely upon the suspected nature of
the defect. .\ condenser can go bad in several
ways, INirst, it can become open. Second, it can
break down and short or it can become leaky,
Thexe two second defects are inter-related and
if a leaky condenser ix left in usxe long enough
it will probably break down completely and we
then say it is <horted,

To check a condenser which you suspect of he-
ing open, simply <hunt it with another of about
the same size while the receiver ix operating,
If this clears up the complaint which led you
to believe that the condenser is bad, your sus.
picion ix justified. The condenser is detinitely
open and shoulid he replaced,

On the other hand if you suspeet @ condenser of
being leaky or shorted. yon <honld look at the
diagram to sce if there ix any part connected
aeross the condenser which would give a low
resistance ohmmeter reading. If there ix not
you disconnect the receiver from the power sup-
ply and place an ohuuneter acrosx the conden-
ser, A low resistance reading indicates (hat the
condenser isx leaky while zero resistanee on the
ohmmeter shows that the comdenser is shorted.
In such a case you then disconnect the condenser
<ince it must be replaced if bad. Iowever you
test the econdenser while it ix disconnected to
cheek up on your former test. Thix is done he-
ciuxe there is a possibility that <ome other part
in the receiver across the condenser might have
broken down, If the condenser tests good when
disconneeted you continue your search through
the circuit for the short.

Thexe tests apply to all types of condensers,

Record Changer Problem

Qustiox: I harve a record changer with ano
apparent adjustments. One of the lever arms
seems to be too lona. eausing improper opera-
tion. What shall I do?

ANxswER: The very fact that you have heen able
to determine the cause of the trouble shows that
you have considerable experience with record
changers, The remedy in this partienlar case
is to bend the arm which will in effect shorten
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it. Considerable skill is necessary in doing this
and don’t he surprised if your ftirst efforts are
unsuecessful,

In general it is hest to obtain a copy of the man-
ufacturer’s service manual ax this often shows
Just how  certain types of defects may  he
remedied.

Why FM Receivers are Noise Free

QuesrtioN: Why is it that M. receivers do not
pick up noise?

ANSWER: An I°.)M, receiver does not pick up noise
when a sufficiently strong s<ignat is fed to jts
input due to the design of the set.

Noise can cause two things to happen. irst it
can vary the amplitnde of the signal, Variations
in signal amplitnde are climinated in an 9.0\,
receiver hy means of the limiter or clipper stage.
This stage cuts down all signals to a predeter-
mined level and if the original signal was large
cnonzh to he cut down, any amplitude variations
on its peak due to noise would thereby be elimi-
nated,

Necondly, noixe will cause a variation in fre-
quency. As your know signal frequeney variations
in an ..M. receiver cause changes in volume,

The amount of frequency variation produced by
i noise signal however is relatively slight—say
only 3 or 4 ke, With the wide band F.M. receivers
now in use, this frequency variation will have
little effect on the volume of the program. There-
fore beeause of the wide band reception afforded
by a modern 1M, receiver, firequencey variations
due to noise are not apparent.

These frequeney variations however do cause
considerable noise when not tuned to an F.M.
station. Then the set is running wide open and
the slight variations in frequency will eause a
wreat deal of noise, Noise when a strong F.M.
transmitter xignal is tuned in however is entirely
lacking,

Phono-Radio Trouble

Questiox: I hare a phonograph radio and on
phouwo aperation radio signals are faintly heard.
What can I do abonet this?

ANSWER: In certain receivers the simplest thing
to do is to tune the dial so that a station is not,
picked up. In other sets it may he found that the
condenser located between the plate and cathode
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Are Answered By N. R. |. Experts

of the tube to which the plhono is conneeted is
open circuited. This allows the tube to pick up
R signals it improperly shielded and reetify
thent The rentedy in this case is to instatl a new
hy-pass condenser. In other receivers the method
of disconnceting the set or disabling the set for
phonograph operation and non-pick-up of radio
progrims is not as good as it should be. In such
receivers a stight change in design may be worth
while so that operation of the receiver is definite-
Iy Kkitled. "Fhis could be done by removing the
sereen voltage from oue of the 117, tubes or by
opening the eathode cireuit of an L1°, tube.

In receivers employing @ system which shorts
the acrial to the ground, interference is sone-
times picked up by the tubes following the anten-
na system. Ilere either detuning the receiver
from the signal or changing the design will
achieve the desired results.

Advice On Home Made Tube Tester

QUESTION : T acant to huild a tube tester
send me aaciving diagram,

please

ANSWER: We do not have a constructional dia-
gram of a satisfactory tube tester, Even if such
information was available and you were to wire
an instrument which was electrieally and me-
chanieally perfect, it would be worthless for you
would have no means of calibrating it. Over
three hundred different types of tubes are in
conmon ke and you can see that it would be
impossible for the average man to obtain these
tubes in all types of conditions =o that he could
compare them with good tuhes for tester cali-
bhration,

In a case of this sort the only thing to do is to
buy a modern manutactured tube tester.,

About Pilot Lamp Replacements

QUESNTION : [ have been told that it is very im-
portant to replace a burned owt pilot lump with
one of the sume type, using the colored glass bead
through which the pilot lamp filkment pusses as
identification. Showld this rule alicays be fol-
lowed?

ANsweR: If the pilot light is operated direetly
from a voltage source such as the filmunent wind-
ing on a power transformer, it is only necessary
to choose a pilot light designed for that filmnent
voltage. The color of bead whiclt indicates the
current consumption of the pitot Lunp is then
unimportant as far as pilot lamp life is concerned.

It ix only important to use the correct color bead
when the pilot lamp is part of a series cireuit
or is shunted aeross i scecetion of a series supply
cireuit and as s<neh is designed to pass o detinite
amount of current. In sieh a cirenit use of the
incorreet lamp may result in cither boening out
of the lamp or insutlicient light,

This refers to A.C-DLC, reccivers and in such
setx, always use an exact duplicate lamp for
replacement purposes,

In some battery sets a pilot lamp is used and
here again it is important to use the right colored
bead, Although the lamp would not be damaged
as long as the voltage supply was correct, a Linup
which drew excess current would ciause the hat-
teries to run down quickly—s<omething which of
course must be avoided,

Temporary Repairs

QuEsTioN: [ have a receiver weith a burned out
antenna primary and the cugtomoer is in o hwrry
to hare the set repaired, What wowld be @ quicl
and. temporary solution to the problem under the
cirenmstanees?

ANSWER: This problem may be solved by slightly
changing the design of the receiver so that the
antenna  is o capacitively coupled to the tuned
circuit instead of inductively coupled as was
the designer's original intent,

This capacity may bhe obtained by means of a
gimmick—two insulated wires, one  connected
clectrically to the antenna binding post and one
cleetrically conneeted to the stator of the 1L
tuning condenser, 'Fhe insulated portions of the
wires are twisted together,

The receiver is then tuned to about the middle
of the band and a little of the wire clipped off
at a time until maximum output is obtained. The
twist at the start should be about 3 inches long.

If you cut off a little too much thereby redueing
the output slightly, dou’t worry as the results
over the entire band will be fairly good.

Another way of doing this would he to take an
ordinary trimmer condenser amd conneet it be-
tween the antenna lead and the tuned ceireuit,
The condenser capacity could then be adjusted
for hest resualts at about the middle of the band.

In cither ease the trimmer across the tirst R,
tuned circuit should be readjusted afterwards
for maximum results at the high frequency end
of the band when the receiver is counceted to
its regular antenna.
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N an effort to aid service men to secure and hold
the confidence of their customers, NATION-
AL UNION RADIO CORP., has prepared a series
of four display cards which ean be put up in
radio serviee shops.

These cards are designed to inmpress the radio
customer wirh the fact that rhe shop has been
inspected. is conducted along strictly husiness-
like methods, that all charges are legitimate,
that locating radio trouble may take more time
than it is possible to prediet and that in such
cases a nominal inspection charge will be made,
that a charge is made for testing fubes unless
new tubes are purchased to replace those that
are defective,

One card is a reprint of an article which ap-
peared in the August 1941 issue of Ncader's
Digest, which received wide-spread publieiry.
T'he purpose of this card is to build up in the
mind of the prospective customer the fact that
the service man realizes some of rhe practices
of unscrupulous radio shops, amd that knowing
them, he wishes his customers to undersrand
that they may deal with him. contident that
“Ihig Shop is Pledged to "I'ruth in Radio Service.”

Another card is a Certificate of Award for Up-
To-Dute Radio Test Fquipment, attesting to the
fact that the shop was inspected by a4 NATION-
AL UNION representative and found to contain
all essential tesring equipment.

Two other cards indicate that a nominal inspee
fion charge will be made if the customer decides
not to have his receiver repaired, and a charge
of B¢ will be made for testing cach tube if the
customer decides not to buy the required new
tubes.

The cards are specifically designed to take ad-
vantage of publie desire to patronize honest and
expert Radiotricians.
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PROFIT-BOOSTING POSTERS

FFor informution on how you can obtain these
cards, write direct to NATIONAL UNION KA-
DIO CORP., 57 State Street, Newark. N. J.
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Edward B, Sorg Prestdont
Tulin Stanish Vice-Iires
I'eter J. Dann Viee I'ry

Lomids ). Kunert ViceIres
Chas. 1 Fehn Niee 1r

Earl Mevryman ..o e e Seeretary
Lewis Lo Menme oo oL Exeetive-Xeeretary

Edward B. Sorg of Chicago is Elected President
of the N.R.I. A. A. for 1942

Starish, Dunn, Kunert and Fehn are
Vice-Presidents

DWARD B SORG of Chicago is President of
the N0 R L Alumni Axsociation for 1942,

In a friendly contest with B, Foarl Oliver of
Dretroit, d Sorg came ont on tep, Both eandi-
dirtes were well supported. Thix was Rorg's year,

Ro, congratuliations to you, Fd Sors. Yon have
heen elevated to the highest oflice within the gift
of our members, You have heen rewarded with
this honor bhecitse yoir served onr Alumni Asso-
ciation well, ax Vice-I'resident in 1941 and
Chairman of Chicago Chapter in 1,

as

And to you Earvl Oliver, congratulations too, The
vote wiax cloxe, Your many years of fine work
a8 Viee-President of o Atumni Association, s
former Chairman of Detroit Chapter and as Sec-
retary of your tocal, has won anany friends for
you, Your year as President will come, too, We
know the rexult of the election is no dixappoint-
ment to you becanse we remember vour remirks
when we =aw yoir in Detroit, “Sorg deserves the
honor this year, T am urging my friends to vote
for him, There is plenty of time for me” Your
every aet has heen one of unxelfish devotion to
the organization at large. Yours is indeed the
trae fraternal spirit,

In the contest, for Viee-Presidents, Jolin Stanish
of Detroit, I'eter 0, Dunn of Baltimore, Louix J,

Kunert of New York and Chas, J. Fehn of Phila-
delphin, were clected. These men are well
known throngh their work ax Nationat and Local
officers it ix not necessary to detail their experi-
ences in the cause of o Atumni A=sociation.
Let it be sutlicient to say that our members, by
their votes, have chosen a very fine group of men
who are tremendousty interested not onty in the
welfare of onr organizittion bt Radio men every-
where,

Ny

Farl Merrvman was re-cleeted Secretary and
Louis L, Menne was re-elected Execntive Secre-
tary. Mereyman, who hax i very important as-
signment with the governnent, s bheen Secere-
tary since our Alumni As<ociation was organized.
Menne, is well-known through his Alumni work
which is hrought to your attention through this
section of cieh issue of the News,

Members of the N RO T Ahunmi Asxociation—
your new otficers greet yoin They promise to do
everyvthing  within  their power to eultivate
fraternal rebations among the Alnmui of the Na-
tional Radio Institute, to promote the welfare
of cach alumnus by interchange of helpful in
formation, to foxter the spirit of unity and loyal-
ty to our Ahma Mater, which ix the object of onr
Ahnni Association,
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Here and There Among Alumni Members

Roger J. Wells of New York State has a very im-
portant joh with a well known concern, making
equipment for the Army. We won’t say more
abont the type of work he isx doing because we
do not want to reveal any secrets,
Remember B, McGehee, “Chief Keeper-Upper of
Your Radio”, of Arvcadia, Flovida? e has mored
up town to larger quarliers. e ix doing some
wark for one of owr Flight Training Centers, in
addition to his regular Radio husinexs.

noroi
Jerry MeCarthy is again a proud papa--another
girl—hix fourth. Ile will soon he caught up with
Liddie Cantor.

nori
R. 1. Rood, former Viee-President of our Ahanni
Axsociation 1was a visitor at headguarters, Jle
is in charge of the P.A, systew of the City Council
in Los Angeles. lle took a three months leave of
abxence for a awell deserved vacalion. The man
who tool his place had things <o badly messed
up the eity fathers of Los Angeles weelcomed the
return of Rood icith open arms.,

noroi
For the many holiday greetings cards we received
here at headquarters we say, “Thank you, very
much.,” Too numerous to acknowledee individu-
ally we use this means to express our great ap-
preciation for your thoughtfulness and for the
fine manifestation of sincere friendship.

Mr. and Mrs. Harold Z. Suyder of Bultimore an-
nounce the arrvival of Janet Eleanor Snyder. Har-
old ig the live wire who has bheen doing so much
for Baltimore chapter. lis awife. Grace. is one
of the nicest little wonmen e’ re erer met, Baby
Janet is all that wwas needed to make their home
one of complete wedded bhlixs,
noroi

Clyde D. Kiebach, formerly of Reading. Penna..
but now of Washington, D, €., was married on
January 3rd, 1942, Ciyrde graduated in 1932 and
has steadily moved forward since then. Our best
wishies to this happy couple.

"o
N ]

Harold S, Pranger is a Radio Operator in our
Army. lle says his N .R.I. training has been of
great help. We won’t mention his eract duties or
post but youw ean bet this alumnt hrother is do-
ing a good job for Uncle Sam.

M P 1
n 1

Albert €, Christensen of Sidney., Nehr., is so
busy with his Radio servicing work he is required
to work until ten to eleven o'clock almost every
night. 1le has been making as high as £75.00 a
week—hie ought to, with those hours,
noroi

Don L., Capparclli is Sevvice Manager for Bichl's
Inc., Harrisburg, Penna., Philco Distributors for
Central Penngylvania.
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Any graduate, who has a
radiotelegraph license and
who is free to accept a po-
sition, should write N.RR.1T.
at once for particulars,
Radio operators are ur-
gently needed in several
branches of the government,
dohn W, Hhetehinson is doing rery nicely aeith
the Western Auto Supply Co., 1047 E. MeMillan
Nt., Cincinnati,

nori
Rack in 1930 Andrew T, Cartis enrvolled with
N.R.I. After stndying seven or eight lessons he
dropped out. Some ®ix years later he realized his
mistake—started all over——and in a short time
wis on his feet financially, Today he has a fine
radio job in 1opewell, Va., making good money
and the future is rosy, lle says, "Thanks to
N. R, 1. We say, “Thank yourself—you studied
when the going was hardest.”

n roi
Pete Dunn, past National President, is again at-
tending meetings regularly in Baltimore, now
that he is canght up on a special assignment for
the city, which kept hin Inesy alhmost every night
of the week, Pete is a power in Baltimore chap-
ter and achen he misses a aecting there is o
wmighty good reason for it,

nori
Mr. and Mrs, Arnold I8, Diltey of Richwood, W.
Vi, were recent visitors at N.RR.T.

noro
. R. Norton, Jr..of Milford, Conn., 1cho has been
doing final testing on ). sets, reeently was
promoted hy General Electrie Co, to the Television
Dirvision. as final tester trouble shooter on tele-
vision development.

nori
Al National Officers of the N.IRR.T. Alnmni Asso-
ciation and chairmen of local chapters were pre-
sented with a handsone medatlion at the close of
1941 as a token of appreciation for their services,

noroi
Mr. and Mrs. Louig C. Shaw. Jr.. of Galveston,
Teras, are harving a great time arith their baby
airl who was born the cleventh hour of the cley-
enth day of the clorenth month. 1f they didn't
nieme her Armistice they misxed a scoop.

n
n

James O, Long of New ’hila., Ohio, has heen hed-
fast sinee early in 140, It is zood news indeed to
Liear that he ix up and around again. e is itehing
to get back into the thick of things.
noroi

Keeth Rochambeaw of Lincoln, Nebr., 1was hustled
out of hed at 440 AM. to weleome the arrival of
@ baby son.,

nori
(Yeorge Adel Beard is employed at the transnitter,
Radio Station WMAZ, Macon, Ga.
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New York Chapter

Our chapter is really “going to town.” Our regu-
lar service forum is as popular as ever, The in-
creased attendance is proof of this.

Chairman Gordy gave us an interesting talk on
“Simple application of the slide rule in Radio.”
Gordy always has something good to pass on to
us. lle is a radio authority in his own right.

At a recent meeting, Mr. J. I3, Straughn, N.R.T.
Service Consultant, gave us a tine talk on an all-
wave combination I'.M.-A.M. phono receiver. lle
analyzed the circunits and discussed servicing
problems. After the regular talk Mr. Stracghn
answered many questions relating to servicing
problems, Mr. Straughn is an expert service man,
who kunows all the answers and who talks the
Radio serviceman’s language. lle has the faenlty
of making everything clear and understandable.

The high light of this meeting was a visit to our
chapter by Mr. J, . Smith, I'resudent of N.ILTL
Mr. Smeth was given a rousing reception and re-

From lef* to right, L. J. Kunert, Secretary. Alfred E.
Stock, Past Chairman and 1941 National Vice Presi-
dent. L. L. Menne, Executive Secretary. Irving Gordy,
Chairman. J. B. Straughn, N.R.. Service Consultant.
J. Barrette, Past Chairman and J. E. Smith, President
N.R.., at a recent meeting of New York Chanier.

Chicago Cha;_ﬂer

sponded with a stirring talk. te has a magnetic
personality and is best deseribed as inspiration
in action. We hope he will be able to visit us
again soon.

Mr. Meme, our executive secretary, also spoke,
He emphasized the value of fraternal friendship
and pointed out the many opportunities which
are open forr qualified radio men.

Abont 125 attended this meeting which gives the
idea that New York Chapter is going along in
areat shape. Here is the place to make new friends
—real friends who have much in common with
other students and graduntes. The welcome mat
is always out. Drop in on ns at 8:30 .M. any
first or third Thursday of the month at Daman-
zeks Manor, 12 8t. Marks P’lace, New York City,
(between 2ud and 3rd Avemie).
Lovis J. Kr~Nerr, Sceretary.

Chicago Chapter

What Chicago Chapter is doing is best illustrated
when we report that 32 new members have joined
us since our last report. This is the result of @

gets good_.-furn—oufs too. The
Windy City boys packed the hall on this occasion.

drive to build onr membership up to a point where
we can count on a large attendanee at every
meeting and thus get the very best spealkers.

Mr. Hill of Supreme Instrument Company, spoke
to us at one of our meetings, Mr., Menne also
has been o recent visitor and speaker. Our own
Iarl Dennett is ever ready with practical servie-
ing information as is also our chairman, Stanley
Lukes and other members of our chapter.

Our open forum is always part of our progran.
This is when the fellows have a chancee to ask
any and all questions on radio servicing and these
are answered by members of long radio experi-
cnce.

Any NI men in this area who arve interested in
our mectings are invited to write or telephone
the undersigned at 2511 N, llighland Avenue.
Berwyn, Illinois, JaMEs CAapa, Secretary.
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Baltimore Chapter

Flection of oflicors. The members felt that 1941
was stiteh o siecesstul vear the entive slate of
otlicers should be re-elected for 1942 and this was
done by unanimous vote— a real compliment,
Therefore the oflicers remain in their chairs, as
follows:

Chairman—IE, W, Gosuell

Viee Chairman—II. J. Rathbun
Neeretary—-13. 0. Ulrich

Recording Secretary—J. S, Grasser
Fditor—I1.. Arthur
Ret-at-arms—A, Iooper

These impressive looking fellows represent Baltimore
Chapter.

Harold Snyder, the new papa, and H. 0, Rathbun
continue their tine work with the N.ILUL experi-
ments, These two men have done wonders with
these demonstrations, For the sake of variety
we have other speakers quite frequently inelud-
ing our good friend Stranghn, from headguarters,

There is always a good program at DBabtinore
Chapter on every =econd and fourth Tnesday of
the month, at Redmen’s Hall, 715 W, Baltimore
Street,

DL UVenrerr, Seeretary,

Detroit Chapter

Meeting regularty. Attendance good, more inter-
est in Chapter activities than ever,

Don Smith, of Risxi Bros, was our speaker at one
of our meetings, lle spoke with the use of the
LA Dynantie Demonstrator —a twelve tube
ritdio, containing every type of cireunit, including
AV.CLAFCL Phase Inversion, Tuning Indicator,
an 1L Stage, separate Oscillator, ete, He showed
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how fo follow the signat through the set, what
type of signal to expect at different points in the
set, e demonstrated the effect of open and
shorted conpling condensers, by-paxs condensers
and AV.CL tilters, He showed how open resistors
in various locations affected the signal. AN of
these effects were introdneed into the set by means
of switches and pin packs, Mr. Smith was given
i ronsing vote of thanks for a very interesting
and informative talk.

Mr. Menne, present at this neeting also made an
interesting talk ax did our effervescent Chair-
man, John Stanish. We are grateful to Stanish
for our fine programs,

Mecotings at 8:15 P on the second and fourth
I'riday of each month at John Stanish’s place,
2500 Jos, Campuan, You are welcome to visit us
anytime,

F. FaRrL Oniver, Seeretary,

Philadelphia-Camden Chapter
Oflicers for 1912 were elected. as follows:

Chairman— Harvey W, Morris
Vice-Chairman—Chas, A, Kuhns
Recording Secretary—Ilarold S, Strawn
Financial Seeretary—DBert R, Champ
Treasnrer—has, W1, Fehn
Librarian—John McCafTery
Nuet-at-arms—James Sunday

Mr. Morris ix the fellow who has given nus xo
many tine radio demonstrations. He is a thor-
onghly experienced radio man and will give us
something worth-while at every meeting,

Mr. Steanghn and Mr, Menne called on us re-
contly., We welcomed them with an attendance of
T6. Mr. Straughn gave us a splendid technieal
talk, Then he answered many questions, Mene,
Kraft, Xtokes and Fehn alzo spoke briefly. Five
door prizes were awarded. Twelve new members
joined the chapter. It was a lively session—a
typical Phila-Camden mecting,

onr nreeting place at 3622 Franktord Avenue,
I'hiladelphia, is ideal for our purposes. We meet
on the first and third Thursday of each month,
at 810 ML Viskitors are always cordially re-
reived,

Harown S, Srraws, Sceerctary.,

nri

On His Way

In o snowstorm in the Northwest, a train load
of paxsengers heeme snowhound, Oue of the pis-
sengers tinally managed to get to the depot and
wired : CWill not be at the otlice today, Not honte
yesterday yet,”
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(A

Keeping Records

For <ome time now I hiave heen promising you
details of how I keep my records, 1 have all sueh
details for EVERY radio that | have repaived.

I'irst, of course, I have each jobh numbered, Then
comes the name and address of my customer,
I note the date I receive the set, Then conies
the name, model, and =erial number of the =et,
If it ix a console, 1 note whether or not it has
o loop antenna, b always note the defeet in red.
I alxo note whether I bhroughit the radio home, or
whethior 1 otested the tubes in my  customer’s
home,

Cause of complaint— under this heading 1 note
the defeets in the set, which tead to the serviee
catl, Then comex Time Required.” and here 1
keep a fairly acenrate account of the entire time
spent on the set in colleeting i, resting it ete,
untit I return the set. The overhead expense
fluctuntes with the jobs at hzind, In thisx overhend
item I eharge off the cost of my service instru-
ments, car, Hght, ete.

Then comes it record of how 1 bitlesdt my customer,
Here 1 list my cost. of parts installed and the
charge | made to my cnstomer for these parts,
including my profits. Finally., 1 note when b ore-
turned the radio, and when the bill was paid.
My record is rather complete, and none of my
customers ein say 1omade an unfair charge for
this or that for servicing their set because my
record will prove different,
Ianey o' Rekb,

Nteelton, IPenme,

Likes Articles

Stranghn's article = The Analysis of an
ALCSuperheterodyne,’ is o masterpiece and Mr.
Jo AL Dowie's article, A Typical Receiver Dia-
gram and !ow to Analyze 1t could not have
come at a better time for me, It is very simple
to follow and understand.

Mr. J.

KIRK,
Lowsa,

Joux B,
Spencer,

A‘ETHE
MMLBA

A A

Service Charges

> g

Althongh b did not hear John B Rider on the air
over WADLC—N, Y., his article in the Newrs im-
pressed me very much, I we conld take time 1o
explain the vast improvements and versatility of
modern receivers in comparison with older types,
1 am sure there wonkld he tess dickering over sor-
viee charees,
BEN KoRKLAFSKRY,
Brooklyn, N, Y.

nor i

Stanish and Oliver

I think we have two mighty tine fellows in our
betroit Chapter in the persons of Chairman John
Ntanish and Seevetary . B Oliver, They both
tike o Keen interest in the Chapter and do every-
thing possible to nuke it interesting and instruc-
tive, And 1 think they are doing o mighty good
Job ot it too,

NEEFHENS,
Dietroit, Mich,

Iarry 1L,

nor i

Wants Jay and Ozzie Again

Whiat hax beconte of Jay and Ozzie? Hope that
the draft has not eavght thenn 1 think we conld
stand o enod radio yarn every now and thew,
Pern JJ. Vakaas,
Los Anceles, Calif.

nor i

Static Neutralizer

‘Phe United States Tire Company is manufactur-
ing o product called “Automotive Stitie Neutra-
lizer,” a powder which is injected into the inner
tubes by means of a hand pump. One tablespoon
of this produet is applied to each inner tube. It
daes o very good job of eliminating wheel statie
1I'hix must be used in conjunction with the static
springs inside the hub caps. ¢ tind that it works!
P'erer Vax BENDEGOSE,
Grand Rapids, Micl.,
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If your radio sounds

like Uncle Oonold . . .

ITS TIME 7O GET
NEW TUBES /

b0 IT TOOAY FoR E00D
LISTENING TOMORROW!

SYLVANIA

RADIO TUBES

Donald Duck Quacks for Sylvania

A new Sylvania Radio Tube display poster featur-
ing Donald Duck and his little nephew is now
available to radio dealers and servicemen, It is
made in two sizes, 36”7 high for store windows,
and 127 high for counters and small shops. The
art work was done by the Walt Disney studios,
and was reproduced hy lithography in eight
colors,

The bulletin announcing this poster reflects the
whimsey and comedy of the characters portrayed.
It says, “Uncle Donald Duck and his little nephew
had been quacking wise about what a job they
could do for Sylvania tubes. So we finally said
okay, you ducks can be the featured bill this
time, but if you fail, the duck soup's on you.”

Write to Hygrade Sylvania Corp. Emporium,
Penna., for particulars regarding these unique
displays.
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